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fulvus, 440.
<?ey-(^o,

griseus, 3.

hodophylax, 440.
hymna, 134.
jubatus, 440.
lagopus, 135, 440.
latercdis, 440.
latnins, 440.
leucopus, 440.
/«/>?«, 134, 440.

ruficapra, 152.
sinaitica, 457.

Capreolus
bedfordi, 180.
caprtBa, 459.

capreolus, 161.

pygargus, 459.
Capriaiulgus
europcBUS, 487.

Capromys
brachyurus, 449.
^zYorz^cs, 449.

Caranx, 183, 219.
trctchurus, 209.
Cardinalis
virginianus, 478.
Carduelis
elegaiis, 479.
orientalis, 479.

Oar lac us
campestris, 151, 459.
gymnotis, 459.
leucurus, 459.
inacrotis, 459.
mexicanus, 459.
ncmorivagus, 459.
riifus,

459

virginianus, 459.

Cariarua
cristaia, 527.

Oarphibis
spinicollis, 510.

Carpococcyx
radiatus, 54.

Carpodacus
erylhrinus, 479.
h(e7)iorrhous, 479.

Carpophaga
cenea 85, 516.
coiicinna, 85.
latrans, 85.

paulina, 516.
Oaryoaiys, 175.
Cassious

Oercopithecus

Cebiis
hypoleucKAi, 128, 432.

lunatus, 432.
moncwkus, 432,
vellrrosus, 432.
versicolor, 432.
CenteLes
ecandcdus, 444.
Centropiis
phasiaiidos, 490.
rvfipennis, 490.
senegalensis, 490.
Centuriis
tricolor, 487.
abyssinicus, 2.

persicus, 480.

coronat'is, 455.

Ca.ssidix

dorsalis, .314, 455.

oryziwra, 60.
Castor

grim mi. 153, 455.

Casuarius
a.ustraUs, 51.
hennetti, 634.

hicarunc'idatus, 534.

casuarms, 534.

—
534.
—
534.
— intensus, 534.
— salvadori, 534.
—
534.
—
534.
ausiralis,
beccarii,

sclaiori,

violicoUis,

intensus, 87.

pajnianus, 534.
edwardsi, 534.
philipi, 534.
pictkollis, 534.

—

callitriclms, 431.

campbelli, 430.
cephus, 127, 430.
cynos'urus. 431.
tZea?«a, 127, 430.
arythrotis, 430.
grayi, 430.
grismviridls,
12S,
431.
hdnatus, 430.
lalandii, 431.
leucampyx, 430.
rhocsti, 430.
Martini, 430.
mona, 430.
neglectus, 430.
nictitans, 430,
patan, 431.
petaurista, 430.
pygerythrv.s, 431.
pyrrhonotus, 431.
sabceus, 431.
sohmidii, 430.
stairsi, 430.
talapoin, 431.
tantalus, 431.
Cereopsis, 513.
novcB-hollandim, 512.

Cephalophus

Ji(ematorrhou.s, 480.

canadensis, 447.
/i^er, 146, 447.
mo.ichafus, 146.

cetUops, 128, 431.
alhogidaris, 430.
a&canias, 430,
barhatus, 126.

jlavescciis, 432,

'

riidxwelli, 455.

monticolor, 455.
nigrifrons, 455.
rufiilatti^,

455.

sylvictdtrix, 455.

Cepola, 183, 216, 217,
218, 219.
ruhescens, 212, 248.
Ceratodus, 118.
forsteri, 119.

Ceratogyiniia
c/am, 488.
Ceratophyllus, 388.
crasaus, 374, 375.
crispus, 365, 367, 370,
371.
c?oZa/;m, 371, 373, 374,
375.
eutelcs, 382.
faimoliis, 380, 381.

Ceriornis
522.
522.
melanocephahc, .522.
safyra, 522.
temmincJci, 522.
6^?/i;^2,
caftoili,

Cerodon

londiniensis, 5.

rupestris, 450.
Cervicapi'a
bohor, 455.
isahcUina, 455.

occipitalis,

mandarinus, 375, 377,

Cervulus

rufotiiictus,

378.
mongolicus, 378.
phceopis, 383, 384.
tcsquorum, 379, 380.

rothschildi, 87.

uniapptendiculattts,

534.

— aurantiacus, 534.
—
534.
—
534.
westermanni, 51, 87.
Cathai'tes, 61.

atratus, 505.

awm, 69, 70, 505.
uruhitinga, 505.
Cavia

fasciatus, 5, 9, 11.
'laqomys,
371, 372,
'373.

athiops, 431.

128, 432.
azarm, 432.
capucinus, 128, 432.
tf^e^J/ffl,

fatuellus, 432.

aterrimus, 431.
collaris, 431.
chrysogaster, 431.
Juliginosus, 431.
hagenhecki, 431.

a/Arcc?;-,

I

j

Oercoleptes
caitdii'olvnlus, 442.

151.
459.
aristotelis, 459.
f7.r2s, 459.
bezoarticus, 151.
camelopardalis, 150.
canad.ensis,
100,
458.
dama, 151.
davidio.nus, 459.
diivaucelli, 459.

a/ccs,

Cercocebus
cdhigeiia, 431.

albifrons, 432.

Cerviis

ardesiacus, 3.

porcell'us, 146.

s/?m, 450.

lacrymans, 458.
munlja.c, 458.
reevesi, 458.

Cerchneis

flavidens, 450.

Cebus

crinifrons, 4.58.

I

INDEX.
Ghlauiydodera

Cervus
]

elaphus,
458.
eldi,

maculata, 482.
Cliloephaga
onagellanica, 513.
metanoptera, 513.

150, 151,

459.

I

hippelafjlms, 459.
j

Jcashmiriatma,
huJdi, 459.
luehdorfi', 458.
onantchuricus, 459.
maral, 458.
moluccensis, 459.
philippinus. 459.
porcinus, 459.
schomburgki, 459.
s/yto., 459.
faevanus, 459.
tarandus, 151.

4ri8.

poliocephala, 513.
riibidiccps, 513.

|

Ohlorophonia
sj-isa,

Ohloiopsis
cmrifroris, 472.

hardwickii, 472.

Cbodsigoa
herezowski, 166.
hypsibia, 166.
salenskii, 166.
amithii, 166.

Chalcopelia

Cboloepus

chalcospilos, 518.

Cbalcophaps

didaciylus, 132.

Cbolopus

chrysocMora, 518.
indica, 518.
Chalcopsittacus
scintilla^us, 494.

didactylus, 462.
hoffmanni, 462.

Cbrysochloris

Cbamtepelia

asiatica, 142.

Chrysomitris

jpasserina, 518.

harhatub, 479.
spinoides, 479.
spinus, 479.
("m^fis, 479.
yarrelli, 479.

tcdpacoti, 518-

Charadrius
plnvicdts, 529.

Charax, 208, 215, 219.

Chasmorhynchus

Cbrysophrys, 215.
Cbrysothris

484.
nudicoUis, 484.
nivetis,

Chaulelasmua
streperiis,

474.
474.

viridis,

sciurea, 432.

514.

Cbrysotis

Chaiina
511.
derhiana, 511.

cn'istata,

Chen
ccendescens, 512.
hyperboreii^, 512.
nivalis, 512.

Chenalopex
(sgyptiaca, 613.
juhatu^, 2, 513.

Chenonetta
jid)ata, 513.
Cliera
progne, 476.

Chibia
hottentotta, 473.

Chinchilla
lanigera, 460.

!

Chionis
afta, 529.
I

minor, 629.
Chivogaleus
coquereli, 434.
ot«7m', 434.

Chiromys
madagasca7'icnsis, 434.

496.
agilis, 496.
albifrons, 496.
amazonica, 496.
avg^ista, 496.
auripalliata, 496.
autuinnalis, 496.
bodvni, 496.
bouqueti, 496.
brcmliensis, 496.
dufresniaim, 496.
caymanensis, 496.
collaria, 496,
farinosa, 496.
V'fSiln'a, 496.
/«sfH 496.
gnatemalcs, 496.
guildi7igi, 496.
inornatus, 84.
leucocephala, 497.
Icvaillanti, 497.
mercenaria, 497.
ochrocephala, 497.
ocJiroptera, 497.
panamanensis. 497.
prairii. 497.

(Estiva,

1

.

Obrysotis
rhodocorytha 497.
salvini, 497.
ventralis, 497.
versicolor, 497.
vinacea, 497.
viridigena, 497.
,

^^"«a^fl, 497.
xantholora, 497.

Chunga,

85.
hurmeisteri
527.
Ciccaba, 72.

62,

,

73,

Cicblherminia
deiisirosiris,

471.

Ciconia
«i6a, 509.

boyciana, 509.
nigra, 609.
Cinclu.s
aquaticus, 471.

Oircaetus
gallictis, 503.
pedoralis, 4.
Circus

(sruginosus,

.'lOl.

cincraceus, 501.

cyaneus, 501.
gouldi, 501.

macrunis, 601.
maurus, 601.
Gissa
venatoria, 483.

Cisaopis
leveriana, 475.

Citelhis

mongolicus, 379, 380.
Cittocincla
macrura, 471.

Clangula
glaucion, 514.
Clepsine, 419.
Cobboldia, 555.
Cobboldina, gen.
555.
vivipara, 555.

noi

Cobus
ellipsiprymnus, 465.
uncttiosus, 455.

Coccothraustes
melanurus, 478.
personatus, 478.
vulgaris, 478.

Oochoa
viridis, 473.
Coelogenys
7?«ca,

450.

Coendou
prcfiensilis, 145.

Ccereba
cyanea, 474.

Conurus

Colaptes
Coliopassei"

maerurus, 476.
Col us

tcucoiis, 85.

487.
erythromclon, 487.
niqricolliii, 487.
ra.'^tanofus,

Copsychu.s
mularls, 471.
Corycias

vellerosms, 430.

Coiugo
1

oO.

c#«e.s, 489.

OuliiiuBa

garrultis, 489.

alhigularis, 51().

draitcana, hlQ.
hollii. 516.
carihhcBci, 516.
eversmaiiui, 516.
guinea, 51(5.
gt/mv.ophthalma,
516.
i.nornata, 51<\
laurivora, 517.
lencocephala, 517.
leuconofa, 517.
maculosa, 517,
ffw^is, 517.
palumbus, 517.
picazuro, 517.
plttmhea, 517.
rujiiia, 517.
speciosa, 517squamosa, 517.

'//(svius, 4.

Coracoijsis
harkh/i, 497.
nigra, 497.
i^«srt,

2,

517.

Colymbiis
arcticus, 532.
glacialis, 532.

septenirionalis,

b'i'2,

Condylura
criniafus,

1

43.

Conepatus
mapurito, 441.

Connochistes
^«M, 454.
iaurhuis, 181.

Conuropsis
carolinensis, 496.

Conurus
aciiticaudahis, 495.
(Sruginosus, 495.

495.

auricapillus, 495.

495.
cactorum, 495.
canicularis, 495.
chlorofterus, 495.
guaroiiha, 495.
hmmorrhous, 495.
a^'^Jec,

4,

497.

Corcorax
melauorhamphus, 483.
Corcgonus
acroiiiuf, 228.

Coris, 183,217,219.
guifredi, 208.

>/w,

208, 209,
216, 247.
vukjari>i, 208.
Corvina, 183, 215.
«<V''«-

-0^*'

-l*^*'

214,

pacificus, '2S1.
pellucidus, 284, 285.

robuslus, 287, 289.

-16.

^217, 248.

Corvultur
alhicoli'is,

288, 292,
293, 294.
yto(;c;<.s, 287, 288, 289.
furcifer, 287, 288.
gibbidus, 284, 285,
gracilicarida.tus,
287,
290, 296.
huxleyi, 288.
feifMs, 287.
kz(z;;/s, 287, 238, 294.
limhatus, 287, 289.
lonqistylis, 287, 288.
lulibocki, 288, 294.
mcgalops, 284, 285.
minimus, 288, 294.
minutus, 287.
murrayi, 294, 296.
obtusus, 287, 289, 29l),
291, 296.
oiw//s, 287, 290, 291.

speciosus,

482.

Cor \ us

Colmiibula

atireus,

496.

waglp.ri, 49(i.

Co'.dbus, 12(i.

238,

crgthrceus,

rubrolari'ii/us, 49G.
sdlslilialis,

287,

289.

ocularis, 495.
ruhritorques, 49G.

capensis, 487.

pici'i,

elonqatus,

iiandait, 495.

i

pliilijypinen^i^,

CoryciEus
rf««(E, 287, 290.
cZ?<62«s, 292, 296.

holochlorus, 495.
jeiidagi, 495.

anratus, 487.

aniericumos, 482.
australU, 482.
ca pell aims, 60, 482.
corax, 482.
comix, 482.
corone, 482.
cubiiinatus, 482.
dailricus, 482.
frugilegus, 482.
monedula, 482.
scapulatus, 482.
splendciis. 482.
ConcEeus, 282, 283.
africccnus, 288, 294.
rt^zYLs 290.
a^ai-ecs, 287, 288, 289.
amazonicus, 288, 292,
293, 294.
andrewsi,
295,
294,
296.
avglicus,
291,
289,
294.
adaticus, 288, 294.
(•«/«(«, 287, 290, 296.
crassiusculus, 290.

282,
283,
287, 289.
/c^/Kfs, 288, 291, 292,
294, 296.
varius, 288.
venustus, 287, 289, 294.
vitreus, 287.
Corycelia, gen. iiov.,
283.
sp., 237, 296.
/«-cy/s, 284, 285, 296.
carinaia,
283,
284,
287.
concinna,
283,
284,
286, 287, 296.
cicrta, 284, 286, 296.
^ii^M/rt, 283, 284, 285,
286, 287.
gracilis, 283, 287.
longicatidis, 283, 284,
285.
pellucidus, 283, 284.
rostrata, 283, 284.
speciosus, 283.
tenuicauda, 283.

Corypbospingus
cristatus, 478.

pileatus, 478.

Coscoroba
Candida, 512.
Cot-inga
cincta 484

xxxii

.

,

xxxui
Dasyprocta
cristata, 450.

isthmica, 450.
leporinus, 146.

mexicana, 450.
'prymnoloplia, 450.
punctata, 450.
Dasypus, 121, 122, 124.
mill lit us, 462.

novcmcinctus,
141
142.
quadricinetus, 141.
sejitemcinctt/s,
123,
142.
sexcinctus, 141, 462.
triciiictiis, 141.
unici7ictus, 141.
villostis, 462.

Dasyurus
onaculatiis, 466.

viverrinus, 466.

Eaulias
Inscinia, 471.

Delpliiniis
ddjihis, 158.

wca, 158.
phoccBoia, 158.

Dendraspis

cancrivorus, 466.

Uryotriorchis
spectabilis, 503.

cinereus, 466.

Dymecodon,

Didelphys

crassicaudata, 466.
dorsigera, 144.
lanigera, 466.
marsnpialis,
143,
144.
murina, 144, 466.
nudicaudata, 466.
opossum, 143, 466.
philander, 143, 466.
virginiana, 466.

Didunculus
strigirostris, 518.

Dignus
soiuerbyi,

Diloplius
carunculatus, 482.
DioplodoTi, 422.
Di])hyllodes
hunsteini, 2, 60.

Dipodillus
campestris, 449.
simoni, 449.

Dipus
449.
hirtipes, 449.
cegyjitius,

viridis, 3.

Dipylidium

Dendrocitta

caninum,

12.

Discoglossiis
pictiis, 408.

vagabunda, 483.

Dissura

Dendrocopus
major, 487.

Deudrocygna
arborea, 513.
arcuata, 513.
autumnalis, 513.
discolor, 54.
eytoni, 513.
./m^i;«, 513.
javanica, 513.
major, 513.
viduata, 613.

Deiidrolagus
bcnnetti, 464.

inustus, 464.

Deroptyus

episcopus, 509.

onaguari, 509.
Diiica
grisea, 477.

Dolichonyx

labiatus, 461

tajacu, 461.

Didelphys
azara, 466.

Elanus
cmndeus, 504.
Elaphodus
rnichianus, 458.

Elephas
africanus, 452.
antiqims, 256.
indicus, 131, 452.

maximus, 124,
Emberiza

131.

aureola, 480.
chrysophrys, 480.

cm, 480.
480.
480.
citrinclla, 480.
hortulana, 480.
luteola, 480.
melanocephala, 480.
miliaria, 480.
rw^jYa, 480.
schceniclus, 480.
striolata, 480.

czr^MS,

rubra, 494.
wallacei, 494.
Eothenomys, 175.

castaneo-thorax, 476.
pecturalis, 476.

Dorcelapbus
americanus, 314.

— macruriis, 182.
Drances

Dicofcyles

westermani, 498.
Ectopistes
migratorius, 517Eimei'ia
(Coccidiuni) avium, 46.

Donacola

Desniana

bicornis, 488.

cardinalis, 497.
pecioralis, 85, 498.
rorafus, 498.

Entoniyza

Dorcopsis

Dichoceros

hystrix, 467.

oryzivora, 480.
Dolichotis
patachonica, 450.
Dolomedes, 313.
tridentatus, 300, 311.

accipitrinus, 497.
Desis
marina, 298, 299.

moschatus, 146.

Echidna
Eclectus

ciopsis,

sinensis, 483.

Irimalayensis, 483.

•

388.

163.

464.
miilleri, 464.

liictuostis,

huttoni, 313.
frippi, 313.

Drepanoplectes
jac/tsoni, 4.

Dromaeus, 90.
novcB-hollandice, 534.

Dromicia
««7m, 464.

cyanotis, 474.

Eos
riciniata, 494.
reticulata, 494.

Epimys
andersoni, 171.
confucianus, 170, 171.
luiicolor, 169.
edwardsi, 171.
excelsior, 170, 171.

—

jerdoni, 170.
/ff/?5r, 170.
itorvegicus, 170.
rattus, 147.

Equus
asinua, 155.
burchelli, 453.

caballus, 1.54.

grevyi, 453.

INDEX.
Eudyptes

Equus
hemionus, 453.
indicus, 453.
hemippus, 453.
onager, 453.
quayga, 453.
somalicus, 453.

—

Falco

chrysocome, 532.
pachyrhynchus, 532.
sclateri, 532.
Eii])lionia, 65.

cJdorotica, 474.

Jiavifrons, 474.

tceniopus, 453.

laniirostris, 474.

^eSra, 155, 453.

nigricollis, 474.

Eremias

sclateri, 474.

violacea, 60, 474.

Eretbizon
dcvsa^a, 145.
Erinaceus, 162.
alhiventris, 444.
algirus, 444.
auritus, 444.
collaris, 444.
europcsus, 142, 444
frontalis, 444.
onicropus, 444.

miodon, 3(55.
Erithaeus
ruhenda, 471.
Erithizon
dorsatus, 449.

Erythrospiza
githaginea, 479.

Euphractus, 121, 124.
sexcinctus, 141.

Eiiplectes
«/er, 476.
capensis, 476.
jlammicc'2:)s, 476.
nigriventris, 476.
ov7/.r, 476.

•

albo-cristatus, 522.
aiidersoni, 522.

erytlirnphtJialmus, 522.
horsfieldi, 522.

lineatus, 622.
melaiLotis, 522.
nobilis, 622.
"

prasina, 476.
fsUtacea, 476.
Esox, 189, 217, 219.
focms, 190, 215, 243.

57,

58,

80, 622.

prmlatus, .522.
swinhoii, 522.
vieilloii, 522.

Eupodotis

Esti-elda

amadava, 475.

arabs, 626.
australis,

475.

bichenovii, 475.
ccsrulescens, 476.
cinerea, 475.
cyanogastra, 475.
dufresnii, 475.
formosa, 475.
granatina, 475.
onelpoda, 475.
jyhoinicotis, 475.
phaeton. Alb.
rubriventris, 475.
squamifrons, 475.
subflava, 475.
temporalis, 475.

73,

74,

526.
rnjra, 526.
denhami, 526.
/l-or2, 4, 526.
riificoUis, 526.

Eupsychortyx
cristatus, 521.

leylandii, 521.

sonnini, 57.

Eiirypyga
;?e/w.s,

628.

Euspiza
americana, 480.
Exoccetns
volitans, 228.

Eudocimus
«Ztes, 510.
longirostris, 510.

ruber, 510.

Falco

Eudromias
inorinellus, 529.

Eudynamis
orientalis, 65, 66, 490.
ta.itensis,

490.

Eudyptes
antipodum, 532.

503.
biarmicus, 503.
concolor, 603.
eleonorce, 503.
feldcggi, 69, 503.
fusco-cisndescens, 503.
(ssa.lon,

cajfm, 437.
canadensis, 636.
caracal, 436.
catus, 136, 436.
o/ia?fs, 436.
chrysothrix, 436.
concolor, 436.
eyra, 437.
geofroii, 437.
fco," 135, 314, 436.
^^wo^, 136, 436.
isabellinvs, 181.
maniculata, 437.
nebulosa, 436.
owcff., 136, 436.
pardalis. 136,437.
2Mrdus, 135, 436.
passerum, 437.
planiceps, 436.
rid)iginosa, 436.
r/i;/«, 436.
serval, 436.
scrvalina, 436.
temmincJci, 436.
tigrina, 437.
fz^rzs, 135, 436.
uncia, 436.
viverrina, 181, 436.
i/agua,rundi, 437.

—

Euplooamus

mictliemerus,

Eli tlir lira

fieWrt,

Feiis
bengalensis, 436.

pectoralis. 474.

arquia, 24.

lanarius, 503.

melanogenys, 603.
peregrinus, 68, 603.
punicus, 503.
sacer, 503.
sidibideo, 503.

Fiber
zibethicus, 448.
Fierasfer. 214, 219, 243.
acifs,

210.

Foudia
eryfhrops, 477.

madagascariensis, 477.
Francolinu.s
bicalcaratus, 520.
cdpensis, 520.
clappertoni, 520.
cog'?*/, 520.
granti, 620.
gularis, 620.
/?;?V>(-z, 520.
levaillanti, 520.
natalensis, 520.
pictus, 520.
ponticerianus, 520.
vulgaris,

5l'().

Fratercula, 59.
flrc/fm, 78, 79, 80,

532.

IXDEX.
Fregata, 89, 92.
aquila, 83, 606.
Fringilla
Calebs, G, 479.

kawarahiha, 479.]
linaria, 479.
inontifringilla, 6, 479.

spodiogcnia, 479.
teydea, 479.
tintillon, 479.
Fringillaria
Sahara, 480.

Fulica

vesiotis, 526.

phceniciira, 526.

pyrrhorhoa, 526.
Galloperdix
lunulata, 620.
spadicea, 620.
eeylonensis, 5-0.

leitcoptera, 626.

Fuligula
514.
cristata, 514.
ferina, 514.
ferruginea, 514.
mania, 514.
rufina, 514.
6ff.en,

Fulinarus
glacial is, 531.
Funisciiirus
leucostigma, 2.
Fiircifer
chilensis, 459.

Furnarius

banJciva, 522.

sonnerati, 522.
stanleyi, 522.

522.

cdhogularis, 472.
chinensis, 472.

Galago
aWewz, 434.
crassicaudata, 434.
garnetti, 434.
maholi, 434.
monteiri, 434.
Galeopithecus, 129.
philippincnsis, 130.

Galeoseoptes
carolinemls, 471.
Galictis
harhara, 441.
vittata, 441.
elegans, '439.
Galliei'ax

chlorochlamys, 491.

porphyreolopha, 491.
Gallinago
ccelestis,

529.

Gallinula
chloropus, 526.

galeata, 526.

Geop.sittacus

cit'pensis,

448.

Geotrygon

leucolophns, 472.

cristata, 518.

montana, 518.
mystacea, 518.

perspicillat'us, 472.
'picticollis,

472.

Garrulus

Geranoaetus
inelanoleticus,

glandarius, 483.
lanceolaius, 483.
Gasterosteus, 183, 202,
219, 235.
aculeat'us, 204.
spinachia, 201,219.
Gastropholis

68,

602.
Gerbillus
(Bgyptius, 448.

cuvieri, 455.

campestris, 448.
indicus, 448.
longifrons, 448.
pygargus, 448.
p)yramidum, 448.
robiistus, 448.
s^f«6'i, 448.
Gii-affa, 458.
camelopardalis, 150.
Gii-ardinus, 206.

dorcas, 153, 455.

Glareola

455.
loderi, 456.
marica, 456.
?MoAr, 456.
muscatensis, 456.

Glaucidium

vittata, 30.
sp., 180.

eucliore,

o'uficollis, 1, 2.

rufifrons, 3, 456.

SGemmerringi, 456.
speJiii, 456.
suhgutiurosa, 456.

Geciuus
t;fmfe, 63, 64^ 487.

Gelochelidon
cmglica, 530.

Genetta
dongolava,

Galidia

jdumifera, 518.
scripta, 518.

pcctoralis, 472.

bennetti, 455.

183, 212,
215,
219, 237.
morrhua, 211, 248.

humeralis,, 517.
maugcei, 617.
striata, 617.
tranquilla, 517.

occidentalis, 499.

aoxibica, 455.

GacUis,

ciineata, 517-

Georychus

Garrulax

Gazella

rufus, 484.

californianus, 65.

Geopelia

Geophaps

Gallus

variiis,

ardesiaca, 526.
ai!ra, 526.

Geococcyx

Gallinula

1.

jelina, 438.
genetta, 137.
pardina, 438.
senegalensis, 438.
tigrina, 438.
tndgaris, 438.
Geociclija
ciirina, 470.
ivardi, 470.

ocularis, 528.
pratincola, 529.

passerinum, 493.
phalanoides, 493.
Giobicera
aurorm, 516.
pacifica, 516.

rufigula, 516.
Glossopsittacus
concinnus, 494.
Gobius, 183, 196, 204,
216, 218, 219, 235.

196, 203.
micropus, 41, 42,

mjsfiJo,

43,

44.

minuius, 40, 41,42,43,
44, 195, 196,
219, 239, 246.
'/«;$^er.
195, 196,
198, 200, 202,
219, 246.
pagunellus, 195,
197, 198, 210,
237.

197.
197,
203,

196,
214,
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Goura

HaBinatopns

coronata, 518.
victor ice, 518.

wi^er, 529.
ostralegus, 529.

Halcyon

Gracula

Herpestes
griseus, 439.

ichneumon, 439.
pulverulentus, 439smithi, 489.

intermedia, 482.
javauensis, 482.

chtoris, 488.

sanctus, 64, 91, 488.

Herpetotheres

religiosa, 60, 482.

smyrnensis, 488.
vagans, 64, 488.

cachinnans, 504.
rietei'byphantes
melanugaster 477.

Gr icupica

Haliaetus

nigricoUis, 482.

Grallina

alhicillus, 502.

australis, 472.

leucocepJialus, 502.

Grammatoptlla
striata, 473.

Gray

i

a

Hieracidea

leucoryphus, 502.
vocifer, 502.

Hierofalco

indus, 502.

americana, 527.
antigone, 527.

intermedi'us, 502.

austral asiana, 527.
canadensis, 527.

Halichosrus
gryphus, 443.

Hapale

communis, 527.

chrysoleucus, 433.

ja.ponensis, 527.

jaceJius, 433.

japonicus, 64, 65,
82.
monachus, 527.
yiV^o, 82.

melaniira, 433.
penicUlata, 433.

Gubernatrix
cristo-tellus,

Haplopelia

piririgua, 490.

larvata, 518.

Guiraca

Harporhynclius

ccBTulea, 478.

rufiis,

cyanea, 478.
parellina, 478.
Giilo
j9?<^o, 138.
'luscus, 139, 441.

coronatus, 66, 502.

Hedymeles
liuloviciamis, 478.

Helictis
suhaurantiaca, 441.

cristata, 522.
edouardi, 522.
pucherani, 523.

Helotarsus
ecaudaius, 502.

Gyninomystax
niclanicterus, 4.

Gymnorhina
leuconota,

471.

Harpyhaliaetus

Gnttera

60,

413, 485.
162.

Gypaetus
harhatus, 505.
Gypagus, 61.

V'^)a, 69, 70, 505.

Gypohieras
angolensis, 505.

Gyps
bengale)isis, 504.
fulfils, 504.
/to*i, 504.
rtteppelli, 504.

berigora, 504.

candicans, 503.
iskaidus, 604.

Hiinantopus
brasiliensis,

529.

nigricoUis, 529.

Hippocampus, 208.
Hippopotairms
amphibiics,

1.55,

461.
terrestris, 155.
Hippotr.agiis
equinua, 456.

niger, 456.

Hiruudo
rustica, 473.

Holaspis
guentheri, 30.

Homo
125.

sajDiens,

troglodytes, 125,

Houbtira
macqueeni,

52,

526.
undidata, 526.
Ilysena
brunncBa., 439.

Hemicolea

cnpensis, 95.

rogenhoferi, 297, 293.
Heiiiidactylns

crocuta,

fasciatus, 3.

59,

483.
!!/6/ce«,

Hapalemur
simus, 434.

Guira

Gymnura,

pygmcea, 433.
griseus, 434.

477.

gouldi, 483.

leiicogaster, 502.

Haliaster

sim/thii, 181.

Grus

,

Heterolooba

Hemiderma
brevicauda, 130.
perspicillatus, 130.

Ilemigalea
hardwickii, 438.
Heiiiitragus
jemlaicus, 457.

93,

kycena, 134.
•)•«/'«, 95.
.s-^;'vM/«,

134, 439.

llydrocboerus
capybara, 450.

Hydromys
chrysogaster, 448.

Hemisos

Hydropotes

fiamla, 472.
Henieognatbu.s

Hydrornis

leptorhynchus, 496.

Herpestes
alhicauda, 439.
auro-punctatus, 439.
fulvescens, 439.
galera, 439.
gracilis, 439.

94,

439.
cuvieri, 9.5.

ill

cr mis, 459.

a^fewj, 82, 525.

Hylobates
353, 365,
3.57,429.
martini, 355.
pileata, 355.
gabricllfP, 355.
agilis,

—

—

35(')

.

.

XXXVll
Hjlobates

Ibis

353, 354,
hainanus,
355, 35(1, 357, 429.
hoolocJc, 355, 356, 357,
429.
lar, 355, 357, 429.
leuciscus, 353, 354, 355,
356, 357, 429.
leucogenys, 355, 429.
mulleri, 355, 429.
pileatus, 429.
syndactylus, 429.

berniert, 510.

melanoccphalus, 510.
strict ipeiinis, 510.
Icterus
aheillcei, 480.
baltimore, 480.
chrysocephalus, 480.
jamaici, 480.
spurius, 480.
tibialis, 480.
vulgaris, 480.
Icticyon
venaticus, 440.

j

j

Hylomjs,

162.
I

liymenoltBinus
malacorhynchus, 514.
Hyinenolepis

Ictonyx
j

I

contractu, IS.

dimlmda,

'

9, 10, 11.

horrida, 10.

microstoma, 13.
j

imirina, 12, 13.
7iiuris variegati, 13.

!

nana, 13.
I

relicta, 10.

I

Hyomoschus

frenata, 441.
lybica, 44]
z or ilia, 441.
lonornis
martinic2cs, 525.
Isoniys
variegatus, 448.
Itbaginis
geoffrnyi, 520.
Ixocincla

Lacerta
fiunuma. 26.
22, 25, 26, 32.
horvathi, 34.

//w/fo/i,

jacksoni, 19, 22, 23, 24,
30, 32, 34, 35, 36.
fey/.s, 22, 24, 26, 32.
?///b/-(/«, 25, 31, 32.
mosorensis, 24, 25, 26,
27, 31, 34, 36.

j*;Mr«fe, 22, 23, 24, 26,

28, 31,
40.

34,

37,

39,

— bocagii, 36.
— campestris, 25, 36.
—
26.
— moiiticola, 36.
— nigrivenlris, 22.
—
22, 25, 26,
36
—
25.
—
23, 25, 31.
melisselle'iisis,

ser/j«,

tiliguerta.,
!'y;j?ra.

oceWfl/a, 22, 24, 26, 28,

32.
oxycej)liala, 24, 25, 26,

I

aquaticus, 460.

crassirostris, 53, 54, 60,
I

Hyphantoniis

82.
I

hrachyptera, 477.
capensis, 417.
castaneo-fuscus, 477.
nigriceps, 477.
personata, 477.
superciliosus, 477.
i'OTi'or, 477.
velatus, 477.

Hypocbera

lynx
torqnilla, 487.

Jaculus
jac'uhis, 148.
Jiilis,

215.

Junco
hyemalis, 480.

nitens, 476.

HypopliEca
chalyhea, 474.

Hypotriorcbis
chicquera, 504.

Hypsipetes
madellandi, 472.

ceylonensis, 493.
javanensis, 493.

Kobus
Z-o/^ 2.

unctuosus, 2.

Lacerfca
22, 23, 24, 25,
31, 32, 40.
atlantica, 22, 26, 32.
boettgeri, 25.
cmrulea, 26.
cam2}estris, 26.

(yf/i7zs,
'

iripectinata, 391.

Hystrix
brachyura, 145.
cristata, 144, 449.
dorsata, 145.
javanica, 449.
longicaiida, 449.
onacroura, 145.
2)re}iensilis, 145.
Ibis
cBthiomciis, 510.

36.

— gadovii, 347.

i'm>am,23, 24,25,
Lagopus
scoticus, 46, 100.
Lagostoiiius
trichodactylus, 450.

Lagotbrix

capensis, 452.

Hystricbopsylla

37, 39, 40.

vauereselli, 33, 34, 35,

22, 24, 25, 26,
32, 37, 39, 40.

Ketupa

Hyrax
dorsalis, 452.

32.'
z'a«r2c-a,

fiV/c^/s,

Hypocolius
ampelimis, 473,

27.

peloponnesiaca,
2>1,
40.
pityusensis, 26.
sardoa, 39.
saxicola, 22, 25.
schreiberi, 347.
simonyi, 22, 24, 25, 26,

chlorogaster, 22, 25.
defilippi, 25.

derjugini, 22.
22, 24, 25, 28,
32.
echinata, 24, 25, SO,
32.

(^^/^rey/i,

hmnboldti, 433.
Lagotis
cuvieri, 450.

Lama
glama, 150.
huanacos, 460.
paces, 150, 460.
peruana, 460.

Lamprocoliiis
aurat'us, 481.
ehalyheus, 481

Lampropsar
aJjwes,

481.

Lainprotornis
(Biieus, 481.

31.

INDEX.
Leptobradiium, 393.

Laniariiis
quadricolor, 473.

hasseUii, 393, 395, 4l.O,

403.

Lai'.ius

collurio, 473.

Leptoptila

excuhitor, 473.

jamaicensis, 518.
ochropiera, 518.
rufaxilla, 518.
Leptoptiliis
argala, 509.
crumenifcrus, 509.
javanicus, 509.

lalitora, 473.

Larus
argeniatus, 77, 530.
atricilla, 530.

bricnneicephalus, 530.

cachinnans, 530.
caims, 531.
cirrhocephalus, 531.
dominicanus, 531.
franMini, 531.
fiisctis, 531.
gelastes, 531.
glaucus, 531.
ickthyaetus, 531,
leucopterus, 531.
marimis, 531.
novm-hollandice, 531.
ridibundus, 77, 531.
Latastia
degeni, 30.
hardeggeri, 30.
neumanni, 30.
pMllipsii, 30.
spinalis, 30.

Lepus

capcnsis, 145.

cunicuhos, 145.
europcBUs, 451.
nigricollis,

1

garrulus, 494.
^ory, 494.
tibialis, 494.

Lota
vulgaris, 229.

Loxia
bifasciata, 48(1.

timidus, 145.

Ic'ucoptera, 479.

variabilis, 451.

pityopsittacus, 479.

Leucodioptron
canorum, 472.
Leuconerpes
candidus, 487.
Leiicopternis
pialliatiis, 502.
picata, 518.

Lucioperca, 215.

Lutra
felina, 181.
leptonyx, 441.
;«<?'ra,

pastinator, 495.

138.

441.
vulgaris, 441.

jiazV,

Ljcaoo
pict'us,

nasica, 495.

440.

Lycosa
canescens, 300.

Ligurinus

lemmus, 146.
alhifrons, 434.

albimanus, 434.
brunneus, 434.
ca«a, 129, 434.
coronatiis, 434.
flavifrons, 434.

fulvus nigrifrons,

chloris,

Mabuia

niger, 525.

Maca^ciis, 121, 125, 126.
arctoides, 431.

478.
sinicus, 479.
Limuocoi'ax

Lemur

— rufifrons.

45

flavo-palliatus, 494.

curvirostris, 480.

Licmetis

ocellata, 523.

Lovius

sylvaticus, 451.

Leuoosarcia

Lemmus

galgulus, 498.
indicus, 498.
pusilhis, 498.
Loris
gracilis, 434.
volans, 129.

sechioenensis, 180.

138.
Leggada, 169.

Leipoa

ignita, 314.
Loriculiis
clirysonotus, 498.

domicella, 494.

americanus, 451.
brasiliensis,
146,
451.

Latax
/MiJrzs,

Lophufa

Liinnotragus, 350, 353.

Limosa
agocephala, 529.
lapponica, 529.
5.

5.

macaco,

5, 434.
mayottensis, 434.
mongoz, 434.
ni^'er, 434.
nigerrimus, 434.
nigrifrons, 434.
rufifrons, 434.
rtifipes, 434.
tarcligradus, 129.

varius, 434.

wfews, 129, 130.
xanthomystax, 434.
Leontopithecus
midas, 128.
cedipus, 127.
Lepidosiren, 118, 119.

Linota
cannabina, 479.

raddonii, 181.

assamensis, 431.
brunneus, 4?1.
cyclopsis, 431.
cynomolgus, 431.
ecaudatus, 126.
i«?<a, 126.

flavirostris, 479.

M?«<Ms, 126,

rufescens, 479.

lasiotue, 431.

Liothrix

leoninus, 431.

maurus, 431.

luteus, 471.

Lobivanellus
lobaius, 3, 530.

Lomvia
troile,

431.

532.

Lophsemus
a?itarcticus, 516.

Lophaetus
occipitalis,

503.

Lopbophorus
impeyanus, 521.
Ihuysi, 521.
sclateri, 521.

nemestrinus, 431.
ocreatus, 431.
pelops, 431.
pJiilippinensis, 124, 129.
pileatus, 431.
rhesus, 431.
rtifescens, 431.
siieMMs, 126, 431.
sinicus, 431.
speciosus, 431.
syricJda, 129.
tcheliensis, 431.

INDEX.
Machetes
pugvax, 529.
Machetornis

Melanerpes, 60, 76, 89.
crythrucephalum, 487.
supiercUiaru, 62.

Macropus
agilis, 464.

hennetli, 4()4.

billanluri, 464.
brachiuruii, 404.

arvcdis, 173, 175.

calamorum, 174, 175.
MC^", 176.
irene, 173.

ankama, 441.

taxus, 441.

musicus, 5U3.
polgzo?ius, 503.

gasier, 176.

441.

Melopelia
leacoptera, 517.

dalmani, 124,

lii3.

124,

pentadact(/la,

133.
tricuspis, 463.

Melnphiis
mdanictenis, 480.
Melopsittacus
und'iclatus,

qiganiea,

australis, 504.

Memira

Mareca

chlmachima,

4, 504.
chimaiigo, 504.
megalopterus, 504.

su-perha, 484.

Mephitis

penelojje, 514.

mephitica, 181, 441.

sibilatrix, 514.

Mergus

Marmaronetta
angustirostvia, 514.

Marmosa

tyrannus, 484.

merganser, 514.

Meriones,

murina, 144.

cBgyptius, 504.
govinda, 504.
iciinus, 504.
migrans, 504.

6.

Merops

Marmota
marmota, 147.

Mimus

apiaster, 4S9.

ononax, 147.
roteste, 169, 374, 375.

Mesoplodoa

polyglottus, 471.
saturinus, 471.

australis, 422.

bidens, 424.

Martes
martes, 139.
zibellina, 139.

Mirafra

densirostris, 421, 422.

affinis,

haasti, 422.

caniillans, 484.

(Dioplodon)

Megacepbalon

<p'ayi,

420. 421, 422.

maleo, 523.

Mesopsylla

Megaderraa

exwta, 12.

spasma, 131.

Meta

Megalasma

argentata, 298.

asiatica, 62, 490.

Metachirus

hodgsoni, 490.
virens, 490.

opossum, 143.

Metopiana

Megalophrys
/(?(?,

393-403.
montaiia,
396,
393,
399.
Kaswte, 393, 396, 399.

Milvulus

Milvus

albellus, 514.

serrator, 514.

dorsigera, 144.

ckrysomelas, 433.
geoffroii, 433.
labiatus, 433.
7)iystax, 433.
cedipus, 433.
rosalia, 433.
rufimanus, 433.
ursulus, 433.

Milvago

ursinus, 442.

chalybea, 482.

(Leptobi'acbiuni)

85,

45,

499.

Melursus

Maimcodia

cliinensis,

175.

Midas

capensis, 441.

2)ha^iancUa, 517.

170.

(Caryomys) eya. 175.
(Eothenomys) melano-

Mellivora

Man is

ratticeps, 175.

(Anteliomys)

munogrammicus, 503.

indica.,

limnophilus, 174, 175.
malcolmi, 173, 174, 175,
178.
?;M.r, 176.
sai'iY,

Melierax

lepiogrammica, 517.

494.

Minrotus

Icptorln/nchus, 441.
meles, 140.

Macropygia

atcrritiius,

ferriiginea, 496.

cakotdra, 484.
mongolica, 484.
gelfunieiisii', 484.
Meleagvis
gallopavo, 522.
ocellata, 622.

Meles

derbiaims, 4()4.
(^orsa^/s, 464.
giganteus, 464.
melanops, 4(i4,
parryi, 4(5 i.
robustus, 464.
rujicoUis, 464.
rufus, 464.
thetidis, 464.
ualabatus, 464.

Micrnglossus
Microsittace

Melanocoryplia

rixoia, 484.

Macropodus, 207, 215.

(Pholidotis)
463.

XXXIX

peposaca, 514.

Metriopelia
melano-ptera, 518.

Microcebus
smithi, 434.

484.

Miro
albifrons, All.

Mirounga
leonina, 133.

Mitua
tomentosa, 523.
tuberosa, 523.

Molotbrus
badius, 481.
bo7iariensis, 481.
purpurascens, 481.

Moniotus
brasiliensis, 489.

subrufescens, 489.
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Mus

Monachus

pequinius, IGl.
j

Monodoii

I'otois,

148, 149.

Myoxus

'

dryas. 447.

Muscardimis

monoceros, 155.

avellanarius, 147, 447.

Monticola

Muscicapa

ct/aMus, 470.

i

Mii«ophaga

Myristicivora
luctuosa, 516,

I

rosscs, 3.

Morphnus

'

guianensis, 502.

yw/jato, 124, 132, 402.

Miistftla
harbai-a, 138.

Moschus
150,

sifariicus, 180.

;

hedfordi, 169.

{

erminea.,

138,

flava, 472.
hcguhris, 472.

melanope, 472.
raii, 472.
Motella, 215.
mediterranea, 207.

Mungos
ichneumon, 136.

Mania
castaneithorox, 101.
ferruginea, 475.
flaviprgniJia, 101.

maja, 476.
malabarica, 476.
malacca, 476.
nisoria, 476.
punctularia, 476.
ruhro-nigra, 476.
striata, 476.
topela, 476.
Muraina, 216, 219.

Mus
amphihius, 147.
arboricola, 448.
avellanarius, 147.
bandicota, 448.
harharus, 448.
blanfordi, 448.
cervicolor, 448.
cricetus, 147.
exula7is, 448.

gansuensis, 169.
jaculus, 148.
Icmmus, 146.
lepori^ms, 146.
ioiigipes, 148.
marmota, 147.
minutus, 448.
monax, 147.
146;
musculus,
122,
147.
porcelhis, 146.
rff^MS, 4, 147, 448.

148.

sylvaticus, 148, 448.

ietradae.t.yla, 133.

tr'idactyla, 124, 132.
'113.
189, 192,

Myrus,

dorsalis, 169.

139,

441.

Motacilla

Myrmecopiiaga
didacfyla, 132.

violacea, 491.

moschiferns,
458.

447.
quercinus, 447.

(?//s,
I

atricajnlla, 473.

saxatilis, 470.
MoutitVingilla
nivalis, 479.

tftriatus,

Myotis
j

ferresirh. 147.

albiveiiter, 44'>.

fl.avigula, 181.

'

193, 216, 217, 218.
219.
vulgaris, 191, 192.

Myzantha

foina, 441.
y^ro, 139.

garrula, 474.

138.
'kathiah, 168, 169.
i?««2?m, 138.
luiris, 138.
mariJes, 139, 441.
nivalis, 168.
j-yennanti, 441.
putorius, 139, 441.
ri.TOda, 168, 169.
russelliana, 168.
vulgaris, 138, 441.
(7?/fo,

Naia
tripudians. 4.

Nandinia
binofata, 439.

Nanodes

Nasua, 137.
narica, 442.
nc/a, 442.
Necator, 549.
Nectnrus, 103, 105, 115,

zibellina, 139.

Mustelis
diver sis, 122.

Mycerobas

119.

melanoxanthus, 478.
Mycetes, 433.
Mycteria
americana, 509.
Mviopliones
'horsfwldi, 470.

Mynogleaes
299,

c/iz'to«j,

309.
insolens, 297.

marrinen, 310.

Myodes

308.

Nemorboedus
goral, 456.

Keopbema
6o(«-/.7V, 499.
chrysogastra, 499.
elegans, 499.
pulchella, 499.
splendida, 499.
venusta, 499.

Neopbron
percnopterus, 504.

Neopsylla

leinmus, 448.

Myopotamus
coypu, 449.

Myopsittacus
ononachtis, 4-96.

Myospalax
ca>isi(s,

.

discolor, 499.

178, 179.

— shenseius, 178.

fontanieri, 391.

Myotalpa
rufescens, 179.

My Otis
altarium, 161.
bechsteini, 161.
vwupinensis, 162.

ffiicwff,

388. 390.

hid.entatiformis,

387,

.388.

co7npar, 387.
Neotetracus, 159.
sinensis, 162.

Neotragus
pygmea, 152.
Nephila
argentatum, 298.
venosa, 299.
Neropbis, 183, 201, 219,
225, 235.
(equo7it(s,
199, 200,
248.

xli

NesocVien
1
samhiveiids, 5 'J.

Nesonetta
cmcJdttndica, 514.

Nesopelia
galapagoensis, 517.

Nestor
noiabilis, 84, 491.

Ocliotona

Ninox

Nippouia

virginiaiius, 521.

Orycteropiis
(Bthiopknis, 463.

capensis, 4(]3.

Oryctolagiis
cunicidu.s, 145.

I'lfresiia.f/anns,

525.

5t)2.

heatrix, 456.

iophoies, 518.

CEdeniia

Nothocrax
urunmtum, 523.

QCdicnennis

capoisis, 518.

Onyehogale

Numenius

scandiaca, 493.

Nycticebus
javanicus, 434.
tardigradics, 434.

frena/a, 464.
unguifera, 464.

Opbichthvs,

gardeni, 508.
griseiis, 508.
violaceus, 4, 508.

Nyctidromus, 60.

192, 193, 216,
217, 245.
serpens,
(Opbisuriis)
193, 216.
205,
Ophidium,
183,
206, 214, 215, 216,
217. 219, 220.
harhafum.
204.
197,
6e»V«.?,

210,247.
Orcbesticiis
fl^'er,

47.5.

O rein us
ca.nna, 456.

Oreofrngiis
snltator, 455.

Oriolns

rufipes, 433.

indicits,

hmdoo, 473.
melanocep>halus, 473.
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1.

nigricaudata,

2,

aWgs, 153.
hlanfordi, 457.
hurrhel, 457.
giiineensis, 153.

musimon, 457.
strepsiceros, 15-3.

tragelaphus, 457.
vignei, 457.

Paoliynns
hruchyurus,

2,

497.

Padda

ga,mda, 523.

Pagopbila

ruficauda, 56. 523.

No.

455.

Ovis
a.mmon, 153.

oryzivora, 476.
Pagellus, 215.

motmot, 523.
1,

Ourebia
montana.

alhiventris, 523-

Ortalis, 58.

cansa, 180.

megalotis, 440.
Ouacaria, 433.

473.

Ornithorhyuebiis
paradoxus, 181.

Ocbotona

hU.opha, 484.

Otocyun

hodgsoni, 457.

Oreas

vociferans, 4.33.

Olocorya

cyeloceros, 457.

orca, 1.58.

trivirgatus, 433.

Nyinpliicus
cornufus, 499.
uvceensis, 499.

calij'orniana, 443.

alpestrls, 4S4.

(Rpbasgebrancbus) nw-

Njctipithecus
feliims, 433.

189,

219.

Nycticorax
caledonicits, 508.

183,

Ostinops
decumanus, 480.
Otaria
hookeri, 443.
juhata, 443.
pusilla, 443.
Otis 85.
tarda, 73, 526.

Q£na

NUCTUS

Nyctea

514.

grallarms, 77. 529.
scolopax. 76, 77, 529.
nuperciliaris, 529.

Niioit'raga

arquata, 529.
femoralis, 529.
phcBopus, 529.
Nurairla
^//i'oifi, 522.
meleagris, 522.
mitrata, b'2'2.
pfilorhgncha., 522.
reiehenoiui, 522.

torridus, 478.
Osiuotrerori
hicincia, 516.
.vernans, 516.

hlstriatits, .529.

maculosa, 533.
Notiosorex, l(i7.

4.56.

crassiroslris, 478.

dentatus, 521.
guianensis, 521.

.

delalandii, 30.

leucoryx,
Oryzoboriis

rosmancs, 134.

Odontopborus

nigra.,

456.

gasella,, 152.

f^pi log aster, 502.
Noetilio
leporinus, 131.

caryocatades, 482.

fieisa.

Odobenus

til lira

Oryx
algazel, 1.

sglvestris, 525.

Ocypliaps

temmincJci, 510.
Nisaetiis
fasciafus, 502.

No

vetida, 523.

Ortyx

Juifcus, 52.5.

hoohook, 71, 72, 493.
novce-scelandia, 493.

pennatns,

Oftali.'i

hodgsoni, ISO.
tihelana, 180.
Ocjtodoii
cumingi, 449.
Ooycli'oimis
australis, 525.
e(/r/«, 525.
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eburnea, 531.
Palajopsylla, 388.
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xlii

Passer

Palieornis
alexandri. 498.
caniceps, 498.
cyanocephala, 498.
docilis, 498.
fasciafa, 498.
lovgicmida, 498.
nicoburioa, 498.
peristerodes, 498.
rosa, 498.
torquatus, 498.
Palaiiiedea, 86.
cor nut a, 611.

apiooruH, 601.
ptilorhyncha, 501.
Perodicticns

montanus, 478.
salicicola, 478.

simpilex, 478.

/jo«o, 4.34.

P eta urns

Pastor

australis, 464.

roseus, 482.

Paiixis

bret'iceps.
j

Pavo

Pehrogale

,

brachyoiis, 464.
peniciUaia, 464.
xanthoinis, 464.

cristatus, 522.

nigripe/mis, 522.
spicifer, 622.
Pelecaiius, 83.
conspic'illatus, 506.

haUaetus, 501.
Piimirus
hiarmicus, 471.

cribpus, 506.
fuscus, 506.
manillensis, 506.
mitratus, 50(').
onocrotahis, 606.
rufescens, 501 >.

Papio
cynmnolgos, 128.
127,

128.

trachyrhynchvs,
Pelobates, 394.
Pelodjtes
pimdatus, 397.

Paradisea
minor, 482.
raqgiana, 60.
ri<6m, 2, 482.

Petronia
pdronclla, 478.
si;Mftfl, 478.
Phacoelioenis

I

'

(sthiopiouE, 461.

africaniis, 461.

Pbaettiusa
magnirostrls, 530.
Phalacrooorax, 83.

3.

Penelope

Paradisorois

a.fricanun, 507-

brasillanus, 507.

i

j

greeyi, 523.

jacucaca, 623.
marail, 623.
pileata, 523.
purjmrascens, 623.
supercUiaris, 58, 523.
Penthetria

aureus, 438.
grayi, 438.

507.
carimculatus, 507.
gracului, 507.
javnuicus, 507.
higubris, 507.
c«rfto,

cristata, 523.

rudolphi, 60.

Paradoxurus

hermaphroditus, 438.
larvatus, 438.
leuGomystax, 438.
52(^t3r, 438.
jjalla&i, 438.
phi/ippensis, 438.

464.

sciureus, 464.

galeata, 523.

Pandion

hamadryas,

Pornis

biteus, 478.

laticauda, 4.
I

Peragale

i

,

|

'

!

pygincB'us, 3.

varius, 507.

Pbaps
chalcoptera, 618.
elcgans, 618.

hidrionica, 518.
Pliascolarctos

I

preheiisilis, 438.

lagot/s, 466.

Pardosa, 298.

Peraiueles

canescens, 300.
Pareiasaiinis, 118.
Pareudriliis, 413.

ohesula, 466.
Perca, 183, 210, 215,
216, 219, 227, 237,
240.
229,
214,
fluviatilis,
248.

paUidus, 419.
Paroaria
capitata, 477ciocullata, 477, 485.

larvata, 477.

Parus
471.
boreaiis. 471.
C(srulaus, 471.
caudatus, 471.
cridatus, 471.
cyanus, 471.
major, 471paluntris, 471.
varius, 471.
ai'er.

Passer
aUirio, 478.

arcuatus, 478.
diffumis, 478.

Perdicula
arguundah, 621.
asiatica, 521.

Perdix
cinerca, 520.
Jiodgsoni(s, 520.
Periobasta, 412.

Peristedion
catapliracium, 201, 202,
210, 246.
Peris tera
geoffroyi, 518.

183,
195,
201, 203, 216, 219.
cataphradus, 201, 202,
210, 219, 246.

Peristetlius,

cinereus, 464.

Pbascolomys
latifrons, 465.
rnitchclli,

466.

Pbasianus
colchicus, 621.

decoUatus, 521.
ellioti, 621.
jjrincipalis, 521.
reevesi, 621.
scemmerringi, 521.
torqticdus, 521.
versicolor, 521.
•wcdlicMi, 521.
418,
Pheretima,
412,
419.
cingulata, 413.
';«o?;itt«a, 413, 414, 416,
417.

Pbeucticus
chrysogaster, 478.

Pblogcenas
lueonica, 618.
s/airi,

618.

INDEX.
Phooa

adda idee,

Iconina, 133.
rosmarus, 134.
ursina, 133.
vifuliua,

133,

browni, 499.
134,

Phoetena
jihoccena, 158.

Phodilus
badius, 492.

Plioenicoptenis
ignipaUiatus, 511.
roseus, oil.
rubra, 511.

Pbonipara
canora, 477.
olivacea, 477.
Phoronis, 233.
Phrygilus, 477.
alaudimis, 478.
iruticeti, 478.
f/a^f, 478.
Plijseter
catodon, 157.
macrocephal'us, 157.
microceplialus, 157.

microps, 157.
tursio, 157.

Pica
hootanensis, 482.

mauritanica, 482.
rustica, 482.
sericea, 482.
Pinicola
enucleator, 479.
Pionopsittacus
pileafus, 497.
Pi onus
ohalcopterus, 497.
pisciis, 497.
maximiliani, 497.
menstruus, 497.
senilis, 497.
sordidus, 497.
Pi pile
cujtihi, 523.
cumanensis, 523.
jacutinga, 523.
Pipilo
erythroiMlia Imu s, 4 80.

Pilangus
sulphuratus, 484.
Piihecia, 433.
Pitbecus, 121, 125.
Pitta
hengalcnsis, 484.
strepifans, 484.
Pitvmys. 173.
Pjatali-a

510.

h ucorodia, 510.

Poepbngiis
grminiens, 454.
Poepbila
aciUicauda, 476.

498.

hoA-nardi, 499.

443.

r///jr/,

xliii

Platycerciis

elegans, 499.
eryihropepliis, 499.

cincia, 476.

gouldice, 476.
mirahilis, 476.

eximius, 499.
jlaveolHS, 84, 499.

Polioaetiis

499.
icierotls, 499.
pallidiceps, 499.
pi.leatus, 499.
semitorquafus, 499.
S07iarius, 499.
Plecotus
flavivc72iris,

plitmbetts, 502.

Poliopsar
andamanensis, 481.
ftZ^;'/</, 481.
malaharicus, 481.
Polyacantbus,
207,
215.
Polyboroides

(Egyptiacus, 160.
«r/e/, 160.

typicus, 504.

awnYew, 131, 160, 445.
clivistiei,

160.

hrasiliensis, 504.

homochrous, 160.

Polyplectron
bicalcaraf.nm, 522.

sac7-imontis, 160.
Wflr^^/,

Puly boras

chinquis, 522.
germaini, 522.

160, 161.

Plectrophenax
nivalis, 480.
Plectropterus
gambensis, 512.
niger, 512.
rueppelli, 512.
Plegadis
falcinellus, 510.
gnarauna, 510.

Polytelis
alexandrcB, 498.
barrabaudi, 498.

Pl'>ceus
atrigula, 477.
bengtdensis, 477.

Porpbyrio

melanurus, 498.
Porcula
salvania, 461.

Poromera
./brcM, 30.
a/iws, 82.
caruleus, 525.
calvus, 525.
edmardsi, 525.

wanyar, 417.
Plotns
ank/7iga, 3, 507.

madagascarieiisis,

82,

leraillanti, 507.

melanog aster 507.
,

Pluvianus,

73,

76,

77,

89.
cegypiius, 74, 75.

Podager
nactinda, 314.

Podargus
cMyfm, 58,
Podiceps
cristaius,

60, 489.

78,

81,

532.
griseigena, 532.

Pcecilonetta
bahamcnsis, 514.
erythrurhyncha, 514.
Poeoceplialiis

fusciaqjillus, 497.

497.
gulielmi, 497.
meyeri, 497robust us. 497.
raepprlli. 497.
smrqnlti^, 497.

fuscicollis,

melanonofus, 82, ,525.
poliocephalas, 525.
vitiensis, 525.
Porrbothe.le

antlpodiana, 298.
Porzaiia
Carolina, 525.
maruetta, 525.
notata, 525.
PotamoL'boeriis
africa.mis, 461.
penicillatus, 461.
porcHs, 140.

Potorous
tridactylus, 464.
Prntiiieola
ruhetra, 471.
Presbytis, 124.
aygula, 124, 127.
mitratus, 124, 127.

Procyon
cancrivorus, 442.
fo/r-r, 140, 442.

xliv
ProRflromys,

159,

174,

177.
hedfordi, 159, 177.

Proslheiiiadora
novcB-ze.alandia, 474.

cridafus.

4-'i9.

PTOt.opteriis, 118, 119.

Psainmouiys
ohesus, 448.

Psephotiis
chri/sop''er];gms, 499.

hcematonotus,
84,
499.
multicolor, 499.
'pulclierrimiis, 499.
Pseutlis, 396.
Pseiidochinis
•perccjrinus, 464.
Pseudoleistcs
virescens, 481.
Pseiulotantalus
5(19.

leucocephalus, 509.

Psiltacula

passemia, 496.

pse/apkon, 444.
scapulatus, 444.
varivpi/rus, 130.

Ptilonorhynehus
smiihi, 482.
violaceus, 60, 482.

Ptilopnchys
centralis, 520.

497.
497.

eniJiaciis,

Psittenteles
chloroleindotus, 494.

Psittinus
incerius, 498.

Psophia
527.
leacoptera, 527.
viridis, 527.

crepitcnis,

Pternisle.^

a/pr, 520.

520.
leucoscepus, 520.
nudicol/is, 520.
gwainsoni, 520.
irifiiscaius.

85.

hdl'iis,

fasckdas.

.516.

jamhu, 516.
melavoceplialus 516.
porphi/raceics, 516.
Ptilorliis

scnegaleiisis, 483.

Ptistes
eryfhropterus, 493.

darwini, 521.
macrolopha, 521.
A'«?i

!*/;

oapila,

52 1

Pudua
himilis, 459.

Puflinus

avgJorum, 531.
Jciihh, 531.
major, 531.
Piilex
iri'itans, 5.

Pulsatrix
torquaia, 493.

Pjcnonotus

Pygosceles
tmnkdus, 532.

hicinctvs, 519.
ea'UHfus. 519.

PteroglossLis

490.
lorquaius, 490.
vnedi. 490.
Pteroniys
alho-nifus, 446.
inornatus, 446.
Jeiicogenys, 446.
magiiificus, 446.
orrt/, 446.
ivi^eripf'HS,

Pyrrliiii-a

crueniafa, 496.
leucotis, 496.
perlata, 496.
OTY/ff7'«, 496.

catodon, 124.
macrocephalus, 124.
Pytelia
citerior, 475.
phoenicoptera, 475.
wieneri, 475.

Quelea
occidentalis, 477.
»'?<ssf,

namaqiia, 519.
sener/aJh/.% 519.

arenarms, 519.

personata, 498.
splfndens, 498.
tahvensis, 498.

paradisea, 482.

fasciatus, 519.

alchata, 519.

Pyrrhiilauda
verticals, 484.
Pyrrhulopsis

Ptilostomns

atricapHlus, 472.
crocorrhous, 472.
luemorrlious, 472.
jocosus, 472.
Icucotis, 472.
sinensis, 472.
xmithopyqos, 472.
Pyf;atlirix,'l24, 127, 128.

Ptei'oules

eiiropaa, 479.
ruhicilla, 479.

Physeter

Ptiiopus

Pucrasia

P.sittaciis

fivnic/i.

Pyrrhula

180.
fo7-mosus, 444,
gouldi, 444.
medius, 444.
er/w/is,

2)oliocephalns, 444.

Proteles

?7«-s.

Pteropus

Pyi-aiiga
sairu, 475.

Pyrenestes
albifrons, 477.

Pyroiiielana
aurca, 476.
franciscana. All.

Pyrrbocoiax
cdpivv!', 483.

gracuhi.^. 483,

477.

sanguinirosh'is,

477

Querqiiedula
braHiliensis, 514.
castanea, .514.
circia, 514.
crecca, 514.

ci/anoptera, 514.
faJcata, 514.
flavirostris, 514.

fm-musa, 514.
gihherifrons, 514.
Qiiiscalus
luguhris, 481.
versicolor, 481.

Rallina
pcecilopitera, 625.

Eallua
cdihoti,

82.

aqiiaticus. 525.
celeherisis, b'2b.

mandatus,

5'lb.

pectorcdis, 525.

rhytirhynchus, 525.

Rana. 40i.
Rangit'er
tarandn^, 151, 459.
caribou, 181, 182.

—

Raphicenis
onelavoiis, 455.

tragnluR, 455.
Recnryirostra, 65.
fivocefla. 77, 78,

529,

IXDEX.

Rhamphastos

Saiinii'i

ariel, 63, 489.

brevicarinatus, 489.

carlnalus, 63, 489.
cuvieri, 489.

erythrorhynchus, 490.
!;oca,r<?, 490.
("(W, 490.
viiellinus, 490.

Eliampbocoelns
hrasilius, 475.

Pliaiiiphocorys
clotheyi, 484.
90,

mor^a, 128.
sciurea, 129.

Salaniandra
347.
maculosa,
823,
324,
325, 326, 328, ^29,
330, 33], 332, 333,
340, 342, 347.
a/^/ra, 324, 330.
coccinea, 338.
cors/m, 324, 330,
340, 342, 343.
europcsa, 324.
qallaica, 327, 333,
334, 335, 33!i.
y«o//c/-i,
324, 327,
333, 334, 335, 336,
337, 342, 347.

rtifra,

discolonis, 489.

Ehea,

9.3.

americana, 51, 52,
54, 535.
dariuiiii, 535.
inacrorhyncha, 535.

Ehinoceros

—
—
—
—
—
—

— nigriveniris,
— tcsniata, 324,

"324.

bicornis,

144,

453.

453.
soudaicus, 453.
sumatroisis, 453.
lasiotis,

unicornis,

144,

453.
Ehinochetiis
jubatus, 528.

Rliinodenna
darivini, 401.

Ehiiioloplius
Cfr-H ?r/7<s

^j'i^ ;?? ///^,.s,

— quadrivirgnta, 32i.
327,
330, 333, 336, 337,
338, 339, 345, 346,
347.
Saltator
aurcmtiifostris, 475.
magnus, Alb,
simllis, 475.
Sarcidiornis
cnrtmrulata, 512.
mdanoH.ok(,,
3,
512,

Sarciophorus, 89.

11)0.

Eiliizoinys

Sarcophilus

Eliynchotus

Sargiis,

perdicarius, 533.
rufesceiis, 533.

Rhylicloceres
plicatus, 488.
undulaius, 488.

Eissa
tridactyJa, 531.
liollulvis

cristatus, 521.

Ro.'trhamus
sociaiiilis,

504.

Rupicapra
rwpicapra, 152.
tragus, 466.

Eupicola

505.
208,

crocea, 2, 484.

rondeletii,

209,
211, 216, 248.
Sauropatis, 64.
Saxicola
ananthe, 471.
Seal ops
aqtudicus, 143.

471.

<estivans, 44.5.

arisoiiensis, 44.5.

atrodorsalis, 445.
bicolor,

445.

caniceps, 445.
castaneiveiitris, 445.

445.

ciiiereus, 149,

dorsalis, 445.

ephippmm, 445.
ergihropus, 445.
flaviis, 149.

getidus, 149.
griseo-Jlavus, 445.

445.
hudsonicus, 445.
hgpopyrrkus, 445.
iudicus, 445.
ludovicianus, 445.
macrurus, 445.

gri-<eiis,

madri.gascaricnsis, 445.

mixijnus, 445.
niger, 149.

4i5.
punctatus, 2.
pusdlvi. 445.
pygerythrus, 445.
sframineus, 445.
striatus, 149,
syrictciis. 445.
fennenti, 445.
tristriatus, 445.
variabilis, 446.
variegafus, 446.

210,

volans, 149.
vulgaris, 118, 446.

vulpina, 446.

Sc.ipfceir.i

Scolopax

Jcnoxii, 31.
Scardaf'ella

Scops

squamosa, 517.
Scauriis
striat'us, 10.

albifacies, 493.

Scitena, 215.

phoenicHfii.s, 471.

215,

219.

Sceloglanx

Ruticilla

Sciurus

pla)itani, 445.

cequatoricdis, bQf).
2,

cousobrinus,
169,
385,
371,
38i,
393.

Ijrevasti,

Sarcorbaiupluis

183,

—

nigro-vittatus, 445.

satanicus, 100.
ursinus, 466.

gryphus,

Sciuropterus
layardi, 446.
russicus, 149
volans, 148, 446.
volucelia, 446.
Sciurotainias
davidianus, 169.

palmarum, 445.

pectoralis, 76, 529.

badius, 449.
(^avfA, 179, 180.
sinensis, 179.
vestitus, 179.
EliodoTiessa
caryophyllacea, 512.

CiM//.s,

xlv

Soiui'opterus
Jimhriatus, 446.

rusticola, 529.
asio,

493.

^««, 493.
glabripes, 493.
lempiji, 493.
leucotis,

493.

senegalensis, 493.

Scopus
nmhrctfa,

3, .509.

INDEX.

xlvi
Sitagra

Scoto])elia

'

bouvieri. 71.

477.

Sitta

pell, 493.

Scytbrops
nov(B-hoUandi<p, 66.

c(Bsia, 472.
Smaris, 183.

»«««/•«, 203, 207, 208,

Selenidera
onamdirostris, 490.

217, 219, 247.
vulgaris, 203. 207, 208,

Seleucides
niyrirans, 482.

Seoinopithecus
ccphalopterus, 430.
entellus, 43a.
fasdatus, 430.
hi/poleuciis, 430.
mmirus, 430.
ohscuriis,

430.

Sericiilus

melinus, 473.

Serinus
aiigolensis, 479.

canariiis, 479.
canicollls, 479.
horhdanus, 479.
i'o;'i;?<s, 479.
Serpentarius

rcjytilivorus, 505.

Serrainis, 183, 215, 219.

cabriUa, 2U9.
Sialia
wilsoni, 471.

216, 217, 219, 247.

cap idrat a, 472.
(Bihiops, 128.
apcdia, 126.

cpe/fe, 128.
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PROCEEDINGS

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

ZOOLOGICAL SOCIETY OF LONDON.

EXHIBITIONS AND NOTICES.
November
Dr. S. F.

15, 1910.

Harmer, M.A.,

F.R.S., Vice-President,
in the Oliair.

The Secretary read the following report on the additions made
to the Society's Menagei-ie during the months of June, July,
August, September, and October, 1910
:

Juxe.

The registered additions to the Society's Menagerie during
the month of June were 405 in number. Of these 254 were
acquired by presentation, 39 by purchase, 18 were received on
deposit, 12 in exchange, and 82 were born in the Gardens.
The total number of departures during the month, by death
and removals, was 142.
Amongst the additions special attention may be called to the
following
2 Addra GfizeUes {Gazelki 7'i(Jicollis) d $, new to the Collection,
1 Mountain Oribi {Ourehia moniana), 1 Sabre-horned Oryx (Oj-y.r;
1 Addax [Addax nasomaeulatus), 1 Soudan Fennec
algazel) $
(Vulpes famelicios), 2 Erythrean Zorillas {^Zorilla erythrcea)^
1 Dongolan Genet {Genetta dongolana), and 2 Banded Mongooses
{Crossarchus fasciatus), from the Soudan, presented by Gilbert
:

,

Blaine, Esq., F.Z.S., on

Proc. ZooL. Soc.
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new to the Collection,
1 Acldra Gazelle {Gazella ruficolUs) S
from the Soudan, presented by G. Guy Chetwynd, Esq., F.Z.S., on
June 4th.
White-spotted Squirrel (Funisciurics leucosiigm.a) and
1
,

1

Speckled Squirrel [Scitirus punctatus), both

new

to the Collec-

Yiy^ev J^Bitis gahonica), and 1 Nose-horned Viper
{Bitis 7iasicor7iis), from Dunkwa, Gold Coast, presented by Dr. H.

tion, 1

Gaboon

G. F. Spurrell on June 18th.
6 Cocks-of-the-Rock [Rttpicola crocea), from British Guiana,
deposited on June 14th.
1
Red Bird-of- Paradise [Pccradisea rubra), presented b}'
J.

M.
1

Doctor, Esq., on June 11th.

Hunstein's Bird-of-Pai'adise (Biphyllodes hunsteini), received

in exchange on June 23rd.
1 Short-tailed Pari-ot {Pachynus brack i/ui^us), from the Upper
Amazons, presented by H. D. Astley, Esq., F.Z.S., on June 14th.
2 Queen Alexandra's Parrakeets {Sj)athopterus alexandrce),
from Western Australia, purchased on June 11th.
2 Condors [Sarcorhamphus gryphus), fi-om Chili, presented by
the Government of Chili on Jiine 27th.
A collection of Birds, including Tanagers, Sugax-birds,
Tinamous, and Conures, from Brazil and Chili, presented by
Albert Pam, Esq., F.Z.S., on June 18th and 27th.
collection of Birds from Venezuela, including various
gymnoTanag-ers, Finches, a Naked- eyed Pigeon (Columba
phthalma), and an Orinoco Goose [Che^ialopex jubaius), presented
by Hugo Pam, Esq., on June 21st.
5 Elephantine Toi^toises (Testudo elephantina), from Aldabra,
presented by Edwa,rd Mayer, Esq., on June 15th.

A

July.

The registered additions to the Societ^-'s IMenagerie duiing the
month of July were 327 in number. Of these 124 were acquired
by presentation, 16 by purchase, 85 were received on deposit,
1 5 in exchange, and 87 were born in the Gardens.
The total number of departures during the month, by death
and removals, was 189.

Amongst the additions special attention may be called to the
following
1 Bufibn's Kob [Kobus kob), from Sierra Leone, presented by
:

A. Tinling, Esq., on July 8th.
Sing-Sing Waterbuck {liobtos imcfitostr.s) and two Harnessed
Bushbucks [Tragelaphtis scripius), from Gambia, presented by
Capt. Sir George Denton, K.C.M.G., F.Z.S., on July 19th.
2 Harnessed Bushbucks {Tragelaphus scripttts), I Black-tailed
Oribi i^Ourehia nigricaudata), and 1 Crowned Hawk-Eagle
from French Guiana, presented by
{Spizaetus coronatus),
Fenwick Owen, Esq., on July 19th.
1 Abyssiniaii Duiker (Cephalopkus abyssinicus), from Nigeria,
presented by W. A. Clayton, Esq., on July 20th.

J,
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3

2 Black-backed Geese (Sarcldiomis melanonota), from India,
presented by Lt.-Col. D. C. Phillott, on July 25th.
3 Wattled Peewits {Lohivan^llus lohcttus),?> Bln.ck-tailed Waterhens (Trihom/x ventraUs), and 1 TnitedJJmhre {Scopus umhreMa),
hatched and reared in the Menagerie.

August.

The
month

registered additions to the Society's Menagerie during the
of August were 200 in number.
Of these 105 were
acquired by presentation, 15 by purchise, 27 were received on
deposit, 29 in exchange, and 24 were born in the Gardens.

The total number of departures during the month, by death
and removals, was 181.

Amongst the additions special attention may be called to the
following
3 Grey Orab-eating Dogs (Canis griseus), from the Argentina,
presented by Wilfred Smithers, Esq., on August 22nd.
from Senegal, presented
1 Korin Gazelle {Gazella rufifrons) 2
by Maxwell Lyte, Esq., on August 2nd.
2 Ross's Plantain-eaters [Musophaga rossce) and 1 Ardesian
Hawk [CerchnPAS ardesiacus), both species new to the Collection,
from Uganda,, presented by L. M. Seth-Smith, Esq., on
August 15th.
3 Pigmy Cormorants {Phcdacrocorax pygmceus), from Dobrudsciia, Roumania, presented by the Hon. N". C. Rothschild, F.Z.S.,
on August 25th.
collection of Birds, including 2 Raugh-billed Pelicans
[Pelecanus trachyrhynchus), 2 Roseate Spoonbills (Ajaja rosea),
and 3 American Darters [Plotus anhinga), received in exchange
from the Zoological Society of Washington on August 23rd.
1 Green Tree-Snake (Dendraspis viridis), 1 Kirtland's TreeSnake {Thelotornis kirtlandii), and 1 Banded Gecko (Hemidactyhis
fasciatus), all new to the Collection, from the Gold Coast,
presented by Dr. H. G. F. Spurrell on August 21st.
:

,

A

September.

The
month

registered additions to the Society's Menagerie during the
of September were 228 in number.
Of these 37 were
acquired by presentation, 81 by pxxrchase, 47 were received on
deposit, 53 in exchange, and 10 were born in the Gardens.
The total number of departures during the month, by death
and removals, was 210.
Amongst the additions special attentio;i may be called to the

following

:

Brown Bear (Ursus

arctos bei-ingiamos), from Kamschatka,,
presented by W. S. Race, Esq., on Sept. 30th.
4 Javan Mo\\s,e-Deer (Traguhosjavanic is), from Java, purchased
on Sept. 26th.
J*
1

>
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White-naped Roller [Coracias ncevius), from
to the Collection, deposited on Sept. 15th.

1

new
1

K.

tlie

Gambia,

Red-collared Ijovi^eet {Trichoglossusrtihritorques)^hve,(\ in the

Menagerie.

White-winged Wood-Duck {Asarcornis sactulatus), from
1
Burma, new to the Collection, presented by Major H. H.
Harington, F.Z.S., on Sept. 12th.
A collection of Snakes containing, amongst others, 6 Indian
Cobras {Naia tr'qmdians), 2 Banded Kraits (Bungarus fasciatus),
and 4 Russell's Yipers {Vipera russeUi), received in exchange on
Sept. 10th.

October.
registered additions to the Society's Menagerie during the
Of these 102 were
of October were 202 in number.
acquired by presentation, 26 by purchase, 47 were received on
deposit, 21 in exchange, and 6 were born in the Gardens.

The
month

The total number of departures during the month, by death
and removals, was 225.

Amongst the
following

additions special attention

may

be called to the

:

1 Siamang Gibbon (Si/niphcdangus syndactylus), fi'om Sumatra,
deposited on Oct. 26th.
African Cheetah [Cyncelurus juhatus), from Andamowa,
1
German Cameroons, presented by Walter Watts, Esq., on

Oct. 22nd.
2 Indian Buffaloes [Buhalus buffehis), from India,, received in
exchange on Oct. 15th.
2 Giant Bustards {JSupodotis kori), from P. W. J. Le Roux, Esq.,
a Black-breasted Harrier- Eagle {Circaetus pectoralis), from

Crossland Robinson, Esq., and a Stanley Crane (Anthropoides
paradisea), from Dr. Robert Broom, C.M.Z.S., all presented to
the King's South- African Collection through Dr. L. Peringuey,
F.Z.S., Secretary of the South-African Pi'esentation Committee,
and deposited in the Gardens on Oct, 1st.
collection of Birds from Venezuela, presented by Hugo

A

Pam, Esq., on October 11th, containing a Bare-faced Hangnest
{Gymnomystax melanicferus), a Chimachima Milvago (Milrago
chimachitna), a Violaceous Night-Heron {Nycticorax violaceics),
Naked-eyed Pigeons [Columha gymnophthalma)^ and others.
5 Jackson's Whydah-birds {Drejoanoplectes jacksoni) and
2 Crimson-ringed Wh3'dah-birds {Penthetria laticauda), from
East Africa, new to the Collection, presented by Mrs. George Style
on Oct. 22nd.
3

PococK, F.L.S., F.Z.S., exhibited a living specimen
Rat [Mas rattus) from Sark, which had recently
been presented to the Society's Menagerie by Mrs. C. Russell.
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Sl'lNV MICK.

ulso exhibited a female hybrid, bred in the

Society's Gardens, between a male Black Lemur {Leimor macaco)
and a female of the Red- fronted variety of the Fulvous Lemur
(Lemur fidvus rujifrons), and pointed out that the offspring reits parents.
It had not inherited the facial
father nor the white over the eyes and on the forehead of its mother, this ai-en. of the head being dark ashy black
witli a deeper tinted central line, more approaching the colour
seen in the Black-fronted variety of the Fulvous Lemur (Z. fidvus

sembled neither of
fringe of

its

nigrifroiis).

The Hon. N. Cpiarles Rothschild, M.A., F.Z.S., exhibited the
following species of Fleas, which were of interest in connection
Pidex irritans,
with the spreading of plague by these insects
:

Xenopsylla

cheo^iis,

Ctenocejihalics canis,

Cerato2)hyllus

0. fells,

fasciatus, C. londimensis, Ctenopsylla mai/ardi.

Mr.

Lewis Boxhote, M.A., F.L.S., F.Z.S., exhibited in
young Caii'O iSpiny Mouse {Acomys cahirinus) about 12
hours old, and pointed out the advanced state of the young a,t
birth as compared with the common House-Mouse and other
J.

spirit a

species of the genus Jlas.

In Acomys the 3'oung at birth Avei'e of a pale slate-colour and
sparsely covered on the upper parts with downy hairs 2 to 3 nnu.
in length.
Across the lower j^art of the back the spines could
be distinctly felt.
In spite of this advanced development the period of gestation
was only 1 1 days at the most. In the case under notice the male
was introduced at 7 p.m. on 19th July and the young were born
between midnight and 9 a.m. on the 31st July, a maximum
period of 11 days and 14 hours. The period in the House-Mouse
was about 13 days. In Acomys the usual number in a litter was
three four were exceptional, but two were not uncommon.
In correlation wdth their forward development the j^oung were
also very large at birth, as a comparison of measurements of the
individual exhibited and the average measurements of an adult
;

male show

:

—

Young
12 hours old.

Head and body
Tail

Hind
Ear

foot

When

...

51

35
14
8

mm.
mm.
mm.
mm.

Ad.

101

105
18
17

(?

mm.
mm.
mm.
mm.

about

| full size.

,,

g

,,

,,

,,

|

,,

,,

,,

g

,,

,,

8 to 10 days old the young were able to take care
of themselves, and on the fourth day after birth their eyes were
open and they occasionally left the uest and ran about the cage.
They bred at a very early age, and by the agency of a young male
born on the 4th ,Tune progeny were produced on the 31st July,
so that it must have bred Avhen only 46 days old.
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Mr. Bonhote further stated that among Sand-Rats of the genus
Meriones, a considerable number of which he had bred this year,
the period of gestation was at least 17 days, and the young, which
were born quite naked, looked after themselves in about three
weeks, five being the usual number in a litter.

Mr. J. Lewis Bonhote, M.A., P.L.S., F.Z.S., exhibited a pair of
hybrids between the Bramble-Finch {Fringilla montifriiigilla) and
the Chaffinch {Fringilla coelebs). This cross had been bred for the
first time in 1907 by a lady in Kent, who had since bred several
every year.
Mr. Allen Silver, a well-known fancier, first called Mr. Bonhote's
attention to these birds.
He wrote " The young in nestling
plumage chiefly resemble a nestling Chaffinch, but show traces of
the white rump.
" Males from the cross in which the Brambling was the cock
are in every case more brilliant and richer in tone, and exhibit a
marked Bramble-Finch form of head, more so than the cross in
which the Chaffinch was the male parent. The heads of the
males in this latter cross (Chaffinch J and Brambling $ ) are less
speckled and almost even in tone of colour, showing few signs of
the dark bases to the feathers on the head and having more of a
Chaffinch shape."
The cock exhibited resembled a, Bra-mble-Finch on the head,
rump, tail, and vent, but on the mantle and breast the colour
showed a mixture of the two species; the tail also shoAved more
white than was usually found in a pure-bred Bramble-Finch.
A peculiar feature of this bird was a slight " peak " crest, which
had not appeai^ed in any of the other specimens. It seemed to be
caused by the long feathers of the nape (a Bramble-Finch feature)
meeting the long feathers of the crown (a Chaffinch feature).
One other male of this cross that Mr. Bonhote had seen closely
resembled a hen Bramble- Finch.
The hen bird exhibited showed the Chaffinch blood more
clearly, her only Bramble-Finch features being the two parallel
stripes on the nape, the partially white rump, traces of j^ellow on
the wing-bars, and a more yellowish tint on the breast. The
fertility of the hybrids had not yet been tested.
:

—

Mrs. R. Haig Thomas, F.Z.S., exhibited a series of skins illustrating an experiment in Pheasant - breeding, and gave the
following account of the production of Thaumalea ohscm-a in the
F, generation from a cross between Thaumalea amhersti $ and
T. picta S
" The skins of the birds used in this experiitient are exhibited
together with their pedigree (see page 7). An Amherst cock is
placed with these skins to show the plumage, but the bird' took
no part in the experiment.
'

—
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" In Elliot's

'

Phasianidse

'

is

a coloured plate of a pair of

Thaumalea ohscura with their young, which were considered by
him and some other ornithologists as a variety of picta according
;

to this plate the birds apparently bred true.
"In my pheasantry in 1907, three Amherst hens were mated
with a Golden cock and produced a number of young called F, in
the pedigree. In 1909 two pairs of these F, birds were mated,
and from these two pens 20 F^ chicks were hatched. Amongst
them were three chicks of a deep chocolate-brown, in startling
contrast to the others, which were cream-colour with a bronzing of
russet on the back and throat.
The down of these ohscura chicks
Avas of a uniform dark brown to the skin, and each eye was

rimmed with

a,

finely pencilled

by another cream

cream

line,

which was connected

line across the top of the bill, giving the quaint

appearance of a pair of specta,cles there was also a cream patch
on the throat, varying in size in each individual, sometimes being
a mere spot.
The legs were a dull olive-brown. These brown
chicks were produced from both pens, and were of both sexes,
but unfortiuiately only one of the three (a cock) was reared.
Thamnalea birds attain adult plumage only in the second }'ear, so
it was not till July this year that my surmise that ohscura
had been produced was confirmed. The cock has the same barred
tail (pattern Amherst, coloration C4olden), and the same dai-k
brown on head and throat and neck, as the bird depicted on Elliot's
plate, but his breast is a duskier red and the crest and mantle
paler.
When a chick, his coloration was similar to the young
shown on Elliot's plate, only the brown was a deeper, richer shade.
This F^ cock was mated in the spring of 1910 with two F^ hens,
his sisters.
The darkest hens were picked out, with Golden eyeskin (yellow with red round the rim) Amhei'st hens are lighter
and greyer in plumage than the Golden, and the eye-skin is a
greenish blue.
From this mating eight birds were hatched, four
cream-coloui-ed and four dark brown chicks these last had precisely the same coloration as that of the father.
The numbers
tally with those to be expected according to Mendel's laAv.
I
hope to obtain more evidence next season from the same birds,
and to have better luck, for all these eight chicks lived only a few
days.
As I intend to breed again from him, I caimot show you
the skin of the a,dult ohscura cock, biit only some feathers plucked
from his breast and back, and the skins of his two brothers and
of two of his sisters.
An examination of these breast-feathers
plucked from ohscura and of some of the breast-feathers of the
cock marked s,eYa\- ohscura' will show the reason of the so-called
duskiness' of hue each feather has a bar of metallic green on
the inner half, while the outer end of it is led. You will observe
in the Golden cock that the breast-feather is red throughout.
" Apparently, then, Thaumalea ohscura is a hybrid recessive
mutation, breeding true, as shewn in Elliot's plate and also in my
experiment this year, according to Mendel's law. I ha^e used
the word mutation,' but these birds may possibly be a I'eversion
to the ancestral parent form of both '' species" of Thamiialea.
;

;

;

'

'

;

'
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" By whatever name it is called, this hybiid is undoubtedly a
homozygote for pattern and coloni-, pine and permanent, trans-

mitting

these

characters to

its

descendants.

Cross-breeding

between these two varieties of Thamnalea pi'oduces a new form,
owing possibly to the meeting of characters never previously combined, and as they are constant it is evident these have an affinity
and have become insepai-able.
" On such lines Evolution might be conceived as having proceeded fairly rapidly towards the sepai'ation of species.
" Some while ago 1 showed a hybrid hen whose pure Swiiihoe
plumage had been transmitted through the cock. To-day the
skin of her son, a pure iSwinhoe cock, is exhibited for your
inspection.
''
An account of my method and management of these Pheasantbreeding experiments has been already published in the Proceedings (1909, p. 885), showing the care and precautions used."
'

'

Two

iSpedes of

Cysticercoids from

the Rat-flea (Ceratophyllu.s

fasciatus).

(Text-figures

1

&

2.)

Dr. W. NicoLL and Professor E. A. Minchix, M.A., Y.P.Z.S.,
exhibited examples of two species of Cysticercoids which had
been found in the body-cavity of the i-at-flea {Cerato2yhylh(,s
fasciatus) dissected by Professor Minchin in the course of investigations upon the development of Trypanoso'ma leioisi in the
flea.

The

specimen shown (text-fig. 1) was one previously exby Piof. Minchin (P. Z. S, 1909, p. 741). >Since "then
experiments had been carried on by Dr. Nicoll at the Lister
Institute, which proved that it was the larval form of Hymenolepis
dimiiiuia, and threw light upon the mode of infection.
This
Cysticercoid had occurred in about four per cent. (8 in 207) of all
the fleas examined during a period of thirteen months. It was
found in the body-cavity and usually only one specimen at a
As many as three, however, had been found in one flea.
time.
In the reti'acted state the Cysticercoid consisted of a flattened
oval body and a moi-e or less elongated tail.
The dimensions of the
body were '31 x '25 mm., and the tail might be as much as "8 mm.
The wall of the body consisted of a number of welllong.
difierentiated layeis.
The outermost layer was non-cellular and
bore a cei'tain resemblance to cuticle. It was marked by fine
radial striations.
The second layer consisted of columnar cells,
each with a large and distinct nucleus. ISTeither of these layers
occurred in the tail.
The third layer w-as parenchymatous,
first

hibited

consisting of a large

number

of irregularh' disposed cells.

This

was continuous with the substance of the tail. The next layer
was apparently of a fibrous nature, consisting of a few cells set
in a mass of circularly arianged fibres.
This layer was sejmrated
from the next by an intervening space. This was seen usually
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only as a narrow fissui^e. It represented the very much reduced
and separated the main part of the body from the part
which was eventually evaginated to form the head of the tapeworm. Internal to this was another layer of loose parenchyma,
which at the posterior pole merged into the tissue of the scolex.
The latter was extremely small (-075 x -09 mm.). On it there were
four small circul;a- suckers (diam. "OSS mm.) and a small unarmed

vesicle,

rostellum.
Text-fig. 1.

Cysticercoid of Si/menolepis diminuta.

X

125.

This description tallied almost exactly with that of Gi'assi and
Rovelli (Atti Ace. Gioenia Sc. Nat. Catania, iv. 1892, pp. 31-33,
They found a corresponding Cysticercoid in the
pi. iv. fig. 3).
beetles J-X-is spwiosa and Sccmrus siriatus, in Anisolabis anrmlipes
and in the larva of Asopia farinalis. By feeding experiments
with Cysticercoids derived from the first of these, they were able

man, and the tapeworm which was
TcEm« leptocephala
Bymeoiolepis diminuta Rud.(

to produce infection in a

recovered

wsiii

=

Creplin).

It was recognized that the Cysticercoid from the rat-flea wa&
very probably the larva of Hymenolepis dimimita, but that could
not be definitely stated without further information, for two
other rat -tapeworms {H. relicta Zschokke and IT. horrida
v. Linstow) are known, closely resembling H. diminuta and
probably possessing larvse almost indistinguishable from that of
H. dimirncta. On that account, in order to establish the identity
of the Cysticercoid, a series of feeding experiments was undertaken.
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For tliis purpose a litter of young rats was separated froui tlieir
mother as early as possible and isolated. They were fed entirely
on boiled bread and milk. They were kept under observation
for three months, during which time frequent examination of
Two of
their faeces showed that they were free from tapeworms.
the rats were then fed daily with the fleas, which were mashed up
This was continued for 19 days, feeding being
in their food.
omitted on three of these, when one of the rats died. During
this period the faeces were examined regularly, but no ova were
found. On examining the dead rat, five specimens of Hymenolejns
dlminuta were found in the intestine. They wei'e of various
sizes, the largest being over 40 cm. long and the smallest only
1 cm.
Next day numerous ova were found in the fasces of the
other rat.
From this it was evident that the complete development of Hymenoleijis diminuta took place in less than three
weeks. Grassi and Rovelli found ova after 15 days, which was
probably about the actual length of time required. The remaining
rats of the litter were kept under observation for a further period
of two months, but during that time no ova were found in the
faeces of any of them.
The same experiment was repeated later
with a similar result, ova appearing in the faeces on the 19th day.
The rat which survived the first experiment was eventually
killed and nine tapeworms were removed from its intestine.
A
total of 14 tapeworms was therefore pi'oduced from the 340 fleas
with which the rats had been fed. This indicates that about
four per cent, of the fleas contained Cysticercoids, and the result
agrees with the number of Cysticercoids found in fleas which were
actually dissected.
The supposition, put forward in the previous communication,
that the flea becomes infected in its larval state, had to some
extent been confirmed. The intact ova of Hyvienolepis diminuta
were found in the intestines of 2 larvae out of 145 examined. No
stages in the development of the Cysticei"coid, however, had been
yet met with in the larval flea. On the other hand, a very young
Cysticercoid had been found in the body-cavity of one out of a

dozen pupae examined. The presumption was that it was only
the oldest and largest flea-larvas that were capable of ingesting
the tapeworm eggs and that no development took place until the
beginning of the pupal stage.
The second Cysticercoid (text-flg. 2, p. 12) was of much greater
interest than the first.
Hitherto only a single specimen had
been met with, and it occurred in the body- cavity of a male
Cercdophyllus fasciatus.
It was considerably smaller than the
first Cysticercoid, and like it consisted of an oval body and a tail.
The former was "16 mm. long and the latter '19 mm. The two
outermost layers of the body-wall were the same as before,
but the parenchjmiatous and fibrous layers were not so sharply
differentiated from each other.
The scolex, again, was very much
larger (diam. '096 mm.) and it had a rostellum armed with a
single row of spines, OS' in number.
The length of each spine was
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mm., the handle being "01 mm. and the guard '007 mm.
The prong was of the same length as the guard. There
were four well-formed suckei^s, which had been pressed into a
somewhat crescentic shape (greatest diameter "042 mm.).
•017

long.

Text-fiir. 2.

V

*./

CysticevcoiA oi H^menolepis mi(ri)ia.

X

250.

a. Rostellar spine in full lateral view.

X

600.

b.

The same, somewhat

tilted.

Besides the two Cysticercoids described here and the Avell-known
Oysticercoid of Dipylidium caninum from the dog-flea and humaii
flea, there was only one other instance on record of a Oysticercoid
being found in a flea. This observation was made a few months
ago by Dampf (Oentralbl. f. Bakt. etc. Ite Abth. Orig. liv.
pp. 452-4), who found in a new species of flea Mesopsylla evxita from
the jerboa (Alactaga jaculus) a Oysticercoid bearing a close resemblance to the second of those described here. Dampf was obliged
to make his examination from a mounted (type) specimen of the
flea,

of some of the
the exact number of the spines and the
So far as he could make out, there were from

and on that account could not be certain

details, as, for instance,

presence of a

tail.

;

TWO SPECIKS OF
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20 to 24 spines.
mentioned the supposition

Ilyinenolepis

nana

to

CVSTICERC'OIDS.

1

."{

wliom

tliat

tlie specimen was refevi'ed,
the Cysticercoid might be that of

(v. vSieb.).

From

the description given of the second Cysticercoid it was
apparent that it was very like the scolex of Hymenolepis mur-ina
I)uj., a freqnent parasite of vaiious species of rats.
Tlie size of
the scolex of the Cysticercoid, the arrangement, number, size, and
shape of the spines all agreed with those of Hymenolepis murina,
and it was certainly the only rat-tapeworm to which the CystiTlie closely allied Hymenolepis iniet'ocercoid could be referred.
stoma Duj. had 30 spines of much smaller size, //. contracta
Janicki and H. maris variegati Janicki, neither of which corresponded to the Cysticercoid, were the only other ai-med Hymenolepids found in rats, ami the authors were forced to the conclusion
that this C3^sticercoid must either be I'eferred to H. 7nurina or
to some other as yet vmdescribed form, the scolex of which was
indistinguishable from that of H. mu?-ina.
Hitherto the life-history of H, viurina had been believed to be
According to the researches of Grassi and
of a unique type.
Rovelli {op. cit. pp. 75-83) this tapeworm dispensed altogether
with an intermediate host, and they had demonstrated that it
passed its encysted stage in the walls of the intestine of the rat
itself.
This was supported on general gi-ounds by the fact that
this particular tapeworm usually occuired in enormous numbeivs,
which would involve the ingestion of a correspondingly large
number of intermediate hosts. The matter gained interest from
the fact that H. murina was believed by some to be identical with
H. nana, a dangerous tapeworm of man, although the identity was
still a matter of dispute.
In size and structure the two species

w^re indistinguishable, and H. nana like //. mnrina occiu-red in
enormous numbers. Further, no intermediate host had yet been
discovered for H. nana.
Now the discoveiy in the rat-flea of this
Cysticercoid bearing such a close resemblance to the scolex of
led to one of two conclusions
either that, as already
mentioned, there might be some undescribed tapeworm of which
the Cysticercoid was the larval stage, or that the rat-flea might
function as an intermediate host of H. murina.
The latter
supposition, even if coirect, did not necessarily disprove Grassi and
Rovelli's results.
Rats certainly ingested a large number of fleas
from time to time, but it was difficult to imagine that they would
acquire a very large infection with H. mu7^ina by this means
and if H. nana be identical with H. murina it was scarcely
conceivable that a human being could accidentally swallow a
sufficient number of fleas to give rise to an infection of over a
thousand tapeworms, as was frequently found to be the case. It
would still therefore be necessary to admit that the development
of H. marrna usually took place without an intermediate host,
but that occasionall}^ the rat-flea might function as such. With
such a conclusion the life-history of H. murina became even

H. 'murina

more remarkable than

:

before.
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On

Webfoot Character in Pigeons.
Lewis Bonhote, M.A., F.L.S., F.Z.S.

the Inheritance o£ the

By

J.

[Received August 29, 1910: Read

(Text-figures 3

November

&

15, 1910.1

4.)

In the P.Z.S. for 1905, p. 550, Mr. Staples Browne published
a paper on the webbed-foot character in Pigeons, and from a
series of careful experiments conducted by him the results seemed
to show fairly conclusively that the webbed foot was a Mendelian
character and was recessive to the normal or non-webbed foot.
In this paper the author drew an arbitrary line and counted as
webbed all birds which showed on one foot a web at least to the
first interphalangeal joint of the 2nd and 3rd digits and to the
second interphalangeal joint of the 4th digit, any bird with
In my experiments
less webbing being considered as normal.
All
I have followed his distinction for the sake of uniformity.
his results, with one exception, go to show that the webbed foot
behaves as a pure Mendelian recessive chai-acter.
In the aberrant case tw^o F^ birds were mated together for two
seasons, producing altogether 23 birds, in none of which the web
appeared. Both these F^ birds were subsequently tested and proved
to be carrying the webbed character.
In thespi'ing of 1905, Mr. Staples Brow-ne kindly gave me a
pair of his webbed birds [Exp. 14, toe. cit.], and during that year
and the two subsequent years this pair produced nothing but

webbed birds.
In 1907 Mr.

F. W. Smalley, a well-known and successful breeder
of fancy Pigeons, w^rote to me in regard to some webbed birds
which tended to make their appearance from time to time in his

Table

Exp.
No.

I.

,
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WEBl'UUT CHARACTER IX PIGEUXS.
Text-fig. 3.
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No
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W69
Pedigree of Mr. Smalley's bird
(Birds underlined

ai"e

(W

69).

supposed lieterozygotes.)

A

fui'ther and striking confirmation of this came to light this
year (1910), when a web-footed bird suddenly appeared in whose
direct ancestry on either side no webbed birds had been known
an investigation of the pedigree,
for at least six generations
however, showed one of the birds to have been a possible heterozygote, and on this assumption, and presuming all the subsequent
matings to have been
To some
x D, the case is quite simple.
;
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the birds noted in Table II., one would, in theory, have
expected the web to have made its appearance in more than one
instance, as the number of
birds in Mr. Smalley's lofts must
be considerable.
The fact i-emains that a webbed bird has been bred, and if its
pedigree were not well-known one would have liad to regard it
as a " sport," without being able to accoiuit for its presence in
any way.
So far, therefore, from well-attested evidence of independent
breeders, the webbed character seems to be established beyond
doubt as a Mendelian recessive.
In the summer of 1907, however, Mr. Smalley sent me a male
web-footed bird (W 69), which I paired at once with one of the
progeny (also webbed) of the pair of birds originally given me by
Mr. Staples Browne. My object was merely to get a change
of blood and to keep up a small stock of webbed birds.
Both the parents were webbed and, .as we have seen, their
ancestry showed that in both families the web had acted as a,
Mendelian recessive, so no doubt was felt but that the whole of
the progeny would also be webbed.
The result of this mating
was five birds, of loMchfour tvere normal.
For the past three years I have carefully mated these five
birds and their descendants, with the results as shown in the
of
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If
9,

we take the ISToi-mal-Web matings,
and 13, we find the total results

10,

as in experiments 2,6,
to be 11 Normals to

10 Webs. In this case were the Normals heterozygotes we
should expect equality, which is practically the result attained.
Lastly, when we mate Webs to Webs, as has been done in
Exps. 1, 5, 8, 11, 12, and 14, we should expect Webs only, and
this result was only attained in one case (Exp. 8), where only two
In the other five cases together
birds both webbed were reared.
15 birds were reared, 12 Normal and 3 Webbed. The proportions
mating, which, of course, we
x
are almost exact for a
know they cannot be but it is not without significance to note
tha,t in four out of these five experiments the matings Avere a
cross between the mixed strain and Mr. Staples Browne's strain.
These, then, are the facts, and at present it seems difficult
to reconcile them with the Mendelian theory, although they
certainly seem to show that the inheritance of this character is
to a cei'tain extent in a,ccoi-dance with that theory.
According to previous and contemporary work on this character,
no individual should have had a normal foot. If, however, the
Normals that have appeared be considered as heterozygotes, then,
considering the small numbers, the results from the matings are
not greatly at variance with what we should expect.
As regards the Webs (in these experiments), when mated with
Normals they behave as recessives, but when mated with other
Webs of either the mixed or of Staples Browne's strain they
produce Normals to Webs in a ratio closely approximating 3:1.
Such a result in the case of no less than five matings seems to
show pretty conclusively that the joining of the two strains has
produced a factor disturbing the normal course of the Mendelian

DR DR

;

inheritance.

It must be carefully noted that each strain by itself breeds
true according to Mendel's laws and that the disturbing factor is
not brought in from one side only, but is due to the intermixture
of the two strains.
Mention should perhaps be made of a suggestion by Prof. BateThis was that the webbed
son, to whom I wrote on the subject.
foot was possibly a double character and that the web between
digits 2 and 3 had a separate inheritance from that between digits
Now, if we look at Exp. 1 in this light, we find that
3 and 4.
in I the male is very slightly webbed (practically normal) and
In the female, on the other hand,
that in | he is fully webbed.
the webbing in | is very full and in | extremely small.
(W)
could thus suppose the male in Exp. 1 to be |
this would then give in F,
(W)
female
|
§
I
^ Noi'mals and Webs equally, | Normals and Webs equally, so

We
WW,

that

WW

N

N

;

W

we might expect pure Normals (| N | W, |
| N) and pure
as a matter of fact, 4 were Normals and
in equal numbers

Webs

—

IfNfW.
If

This suggestion, however, becomes untenable for other reasons.
we examine the birds I bred for Mr. Staples Browne (Exp. 14,
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loG. cit.), together with 5 more individuals reared since, we find
that the old male no. 19 SB was undoubtedly |
(W) and
|
the female was the same consequently all birds bred from this pair
should be webbed in | and a quarter of them webbed in |. As a
matter of fact, out of 10 birds, 1 is normal in |, 3 are webbed
in |, and one has all fonr toes idly loehhed.
It is unnecessary, therefore, to follow up the matter further, as
slight deviations appear in almost every mating.
must, therefore, be driven back to the suggestion that
a factor composed of two parts (cryptomeres), one of which is
contained in each strain, causes the web to be suppressed or
concealed.
On this assumption none of the results attained are at variance
with the Mendelian theory. The proportions, however, do not
fit in, but as the numbers are small this does not count for much.
On the average the extent of the webbing shows a tendency to
diminish and the foot to approximate to the normal as compared
with birds of either of the pure strains, and in only one bird, bred
in Exp. 9, has the web included the hallux.
Owing to lack of space and pressure of other experiments, I
do not propose to pursue this inquiry further, but should anyone
wish to follow it up I shall be very pleased to place all my material

WW

N

;

f

We

at his disposal.
best thanks are due to Mr. Smalley,
supplied me with full and accurate particulars

My

who

has not

onl}'-

from his pedigree
during the past year kept and bred many of

book, but has also
the birds in his lofts.
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Notes on the little-known Lizard Lacerta
with Special Reference to

Edward Degen,

its

jacJcsoyii

Blgr.,

Cranial Characters.

By

F.Z.S,

[Received September 15, 1910: Read November 15, 1910.]

(Text-figures 5-7.)

Through the kindness of Mr.G. A. Boulenger, F.R.S., V.P.Z.S.,
a series of seven specimens of Lacerta jacksoni has been placed
These specimens, recently proin my hands for investigation.
cured by Mr. R, Kemp at Mumias, Mount Elgon District,
British East Africa, at an altitude of 7000 feet, reached the
British Museum in a bad state of preservation
opportunity was
therefore taken to submit the cranial structure of this littleknown species to a careful examination, the results of which are
;

now

placed on record.
Of the seven specimens six were males and one female.
The specimens from which the skulls were prepared were a
small, but quite adult male, measuring 70 mm. from snout to
The dimensions
vent, and the single female, measui-ing 68 mm.

2*
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former tliei-efore are about the same as those of the single
male specimen from which the species was originally described
and figured*, after its discovery at "Ravine Station," Man
Mountains, British East Africa, at an altitude similar to that at
which the specimens now studied were obtained.
of the

Description of the Skull of the Male.

—

Dimensions, Total length 21 mm. width 12 mm. (as measured
between the extreme points of the zygomatic processes of the
jugular bones)
Its

width

is

;

height 6 mm.
thei^efore contained 1-9 times in its length,
;

and

its

height 3-3 times.
Text-fiG-. 5.

'^^'^«^,;^
Skull nf male.
Tipper, lower, lateral

and posterior aspects.

X

2^.

—

General Configuration. Remarknbly depressed, as may be
noted from its proportionate dimensions, and fuither seen in the
above figure representing the profile.
Facial portion. Snout short, broadish at base, terminating in
a- bluntly rounded-off prsemaxillary.
* " On New Lizards from the Interior of British East Africa," by G. A, Bo\ileng-er)
F.K.S., Proc. Zool. See. 1899, pp. 96 & 07, ]il. x.
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Craxium

[Fronto-pa7'ietal portion).

— Squai-ish.

The whole

of

the upper surface from the anterior borders of the nasals to the
posterior margin of the pai-ietal quite flat, and forming an almost
perfectly level pla,ne.
Denned incrustation.

Evenly spread, profuse, but highly
porous, and covering the whole of the upper surface, including a
small portion of the nasal process of the prtemaxillary l)one.

Lamina
on each

supraciliaris

Completely

region).

6, A, p. 23) (Supra -orbital
4 supraoculars, and 1 supraciliary

(text-fig.

ossified

;

side.

irregularly tria.nSupraorbital hones (text-fig. 6, B). Small
gular and thickish, convex laterally. The internal angles terminating in a hook-like spine and the posterior margins irregularly
Their lateral edges barely showing on the exterior and
serrated.
almost wholly concealed under the first supraciliary scutes.
moderately diverging immediately
Pteri/yoicl bones. Toothless
in front of the dilated lateral processes of the basisphenoid.
;

;

Postfrontals forming a, single plate.
Retrociliary present (text-fig. 6, A).

A

Dermal

ossification

of Temporal region.

2 partially ossified.
Dentition. Number

Supratemporalia

1

and

in each
of teeth in preemaxillary 9
maxillaiy 18.
Nasal apertures (text-fig. 6, D). Subcircular, the longitudinal
diameter the greater.
This, as in all Lacertidse, is clearly defined
Parietal Region.
in contour, and forms the greatest expanse of the cranial roof.
Its anterior borders practically are coincident with the frontoparietal suture and the postorbital margins of the adjacent postPosteriorly, the parietal is produced well ba,ckwards,
frontals.
and ends in a straight edge, the latter being the result of an
increased deposit of the crusta calcarea a feature mostly absent
in the very young, in which this portion is concavely crescentic.
This edge connects the two outward and backwardly directed
processus parietales, spanning over the parotic processes, the
processus ascendens of the supraoccipital bone, and covering the
greater part of the latter in this species, so that the pars condyloidea of the occipital alone projects beyond it when the skull is
viewed fi'om above.
The parietal processes, slightly triangular in a transverse
section at their terminal parts, are quite flat at their basal
portions and are mere continuations of the median portions of
the parietal itself. They have not, as is the case with the
majority of the Wall-Lizards in which the facies cranialis is more
elevated, the downward!}^ directed ridges set at right angles with
their bases, in order to establish the contact with the underlying
;

—

—

supraoccipital.
Jiio

Foramen

characters.)

(For special remarks on this striking
29 at the end of the description of cranial

pariefale.

feature refer to

p,
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The Postfrontals, which are joined

laterally to the single parietal

and which extend the whole
length of the parietal as far backwards as the supratemporal
bones, complete the cranial roof. They form a single plate in the
present species, with every trace of their former sutures completely obliterated through fusion of the two component parts
This is a
of which they consist in a great number of Lizards.
condition found to exist also in Laceria simonyi, L. atlantica,
L. ocellata, L. viridis, L. galloti, L. dugesii, and L. Icevis (in
the latter sj)ecies the squamosal also fuses with the postfrontal
plate).
In Lacerta jacksoni these bones are on the same horizontal plane with the parietal to their outermost margins, which
in so many of the Lizards of the " imoralis " group are strongly
convex and appreciably bent downward towards the temporal
foramen.,
similar feature, which imparts such a quadrangular
aspect to this portion of the skull, is observable in the case
of Lacerta simonyi* L. atlantica^ L. ocellata, L. viridis, L. galloti,
and among
L. dugesii, L. Icevis, Algiroides nigropunctatus
L. viuralis forms in the varieties nigriventris and serpa.
Originally paired (in very young specimens) it is
Frontal.
single in the skull before me as well a,s in the majority of the
Its interorbital width, at
members of this genus when adult.
the narrowest part of its anteiior portion, measvires exactly onehalf of its posterior and widest portion, which is to be found in a
line drawn between supraocularia 4, the latter coinciding approximately with the fronto-paT-ietal sutui-e. In proportion, therefore,
this interorbital width is greater than in most of the muralis-\\kQ
forms, except for the skull of a male specimen of the typical form
from Vienna, which is also greatly depressed. In the length of
the skull this dimension is contained six times whereas in the
majority of skulls belonging to the muralis group it varies
between seven and eight times. It fm^ther equals the width of
supraocularia 2 and 3 also that of the space between the innei*
dentary ridges (laminae horizontales) of the maxillary bones
(measured across the apertura narium interna), and is of the
same length exactly as the columella cranii (epipterygoid, Parker).
Equally distinguished in respect to this broad interorbital
diameter are apart, again, from all the previously enumerated
Atlantic Island forms and others named the skulls of L. agilis
and Icevis, and of the more typical viuralis forms those of
Further, in
L. cJdorogaster, L. saxicola, and L. derjugini f.
Algiroides nigrop>'anctatus this region is also of a broader type
but according to Siebenrock J it differs in the persistence of the

bone by means

of ordinary sutures,

A

,

;

—

;

;

—

—

;

" Das Skelet der Lacerta simom/i Steind. und dev Lacerfcenfamilie iibervcn Friedrieli Siebenrock, Sitzuiigab. Kais. Akad. der Wissenschaften iu
Wien, vol. ciii. part i., April 1894, Taf. ii. figs. 8 & 11.
t Cfr. L. von Mehely, " Materialieii zu einer Sj'stematik und Phylogerie der
Mnralis-aluiliclien Lacevten," Ann. Mas. Nat. Hungarici, Band vii. 1909, tab. xix.
fio-. 9 & tab. xxii. figs. 3 & 6.

* Cf.
liaupt,"

ji.c^p.

23.

;

CHAXIAL CHARACTERS OF LACERTA JACKSOXI.

two original parts composing the single frontal
this genus also *.

23

in the adult of

Text-fiiT. 6.

so. 2..

SO. 3

A. LumiwA

s\\\->rR.c\\\a.Yh

of Lacerfajacksoni, $.

B. Supraorbital bone of jC.,/acl-so»;, $.

Right

C. Supraorbital bone of i.,;arA;.50»<', ?.

Left

Right

side.

side, ventral aspect.

side, ventral aspect.

Showinar configuration of nasal process of prsemaxillarj' and outer nasal
(F) X. miiralis, f. typica,
(K) L. Jacksoni, $
apertures of (D) L.jacksoni, S
S from Vienna; (G) L. Diurcdis, f. typica, (? from Turin; (H) L. vivijwra, S
T)-I.

—

\

(I)

;

,

,

L.

ac/ilis,

3^.

i

X6i.

pr.f., prasfi'ontale

:

so.,

s.r.,

scuta supraocularia (1-4); sc, scutum supraciliare
retrociliare; s.or., supraorbital.

scutum

—

Its hackwardly dii-ected nasal process (textrrfemaxillary.
D) is rather short and exceptionally broad at its base,
where it is widely expanded on both sides, close behind the
fig. 6,

skull of the mak specimen of this sperirs in the British Museum Cnllections
not bear out this statomcnl, the said suture being: wholly ohlileraUd hy
incrustation.

*

does

The
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which at this point jjerforate the
bone.
Other examples of a very broad nasal process of the
prsemaxillary are to be found in Lacerta ocellata, L. viridis,
L. agilis (text-fig. 6, I)
and reference to Dr. Siebenrock's
text and figures for L. simonyi * also shows the latter to belong
distinctly to the broad type, and consequently not
as he points
out, when referring to this feature^
being distinguished by
a " long and slender " type of processus nasalis the same as in
Eremias arguta, with which he likens L. simonyi as regards this
laterally situated nerve-canals

;

—

—

charactei'.

In Lacerta dugesii I find the shape of the nasal process occupies
a position intermediate between L. jacksoni, the species here dealt
with, and those possessing a nasal process of distinctly slender
and elongate shape. Most of the true imtralis forms belong to
the latter (text-fig. 6, F & G).
Lacerta echinata, L. vivipara
(text-fig. 6, H), and L. loevis must also be considered intermediate

forms in this respect. Allowance for individual variation, however, must be made, as the examination of three skulls of the
latter species, all males, clearly demonstrates.

The very low angle
issue

at which this nasal process rises at its
from the maxillary portion of the bone is merel}' due to

the strongly depressed type of the skull
a,ny of the typically platycephalous forms,

as, in fact, in
L. mosorensis or

itself,
e. g.

L. oxycephala, and differing from the more or less convex types
of skulls in which this process is more highly arched.
JVasal hones.
Owing to the profuse incrustation of the upper
surface of the skull, their contours in this specimen are very

—

All that can be said on this head is that they
are oblong, of a scaly nature, and that they widely diverge
behind to receive between them the anterior and pointed processus nasalis of the frontal bone.
Their length approximately
equals their combined width at the widest part between the
prasfrontal bones.
The Prefrontals also appear very irregular in their upper outlines and in their relations to the maxillaries, the frontal, and the
nasals.
The spinous posterior process, which forms the anterior
border of the margosupraorbitalis, seemingly does not reach much
farther backward here than the suture between the first and the
second supraorbitals.
The Lacrymal bones are clearly defined, exceedingly thin,
narrow, and blade-like in shape.
In their situation at the
anterior angle of the orbital cavity, they foi^m, together with the
incisura lacrymalis of the prpefrontals, a well-developed foramen
ill-defined.

lacryviale.

—

Jugulars.
Their zygomatic processes are represented by a
rather short, but acutely pointed spine. Their temporal processes
are somewhat straighter than is the case in Lizards having
deeper skulls, in all of which they usually are of a more sigmoid
form.
* i.e.

p. 32, Taf.

ii.

tig-.
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—

Occipital Segmexx. Sapraoccipital. Its epiotic portion is
nearly horizontal and only slightly inclines towards the posterior
free edge, which forms the vipper margin of the foramen magnum.
The processus ascendens (processus spinosus, Clason) rises rather
abruptly and almost vertically from the anterior portion of the
supraoccipital, and constitutes the exclusive su^'iport of the
parietal roof.

The processus ascendens is not flanked on either side by a.uy
apophysial eminence of the supraoccipital, which so frequently
acquires the same height as does the spinous process itself, in
order to increase the connecting-ai'ea with the parietal, such as is
the case in Lacerta oxi/cephala, L.saxicola, L.cleJiUpjyi*^ L. chlorogaster {boettgeri Meh. ), and L. iiiosorensis^ among some of the flatheaded species
or as in Lacerta muralis forma typica, the
varieties tiliguerta, campestris, nigriventris, &c., as well as Lacerta
vivipara, among the more highly and convexly-roofed forms
;

where

it also

A similar

occurs.

arrangement as pointed out for Lacerta jackpresent also in L. simonyi, where it is carried out to
even greater perfection owing to the increased elevation of the
in L. galloti, L. vhHclis, L. diu/esii, and Z. echinata,
parietal roof f
proportionate, of course, to their respective dimensions of height.
This arrangement is of rare occurrence in a strongly depressed,
practically platycephalous Lizard, and equally so in the case of
the more pronounced pyi'amidocephalous forms, amongst which
I find it occurs (in two specimens) in the varieties serpa and
soni

pillar

is

;

lilfordi onl3^

The

Basioccipital X

in their configuration

and Basisphenoid § in no essential deviate
from the outlines usual in the ^enus for

this region.

The ParaspJienoid is feebly ossified at its base, whereas its
centre remains cartilaginous.
The Orhitosphenoid bones have a broadish appearance on
a,ccount of their reduced size, the latter being due to the depressed
membranous portion of the ci'anium.
The 6'qicamosals, usually slender and delicately shaped, which
in so many of the smaller forms of iMcerta are only loosely connected by ligamentous tissue with the outer postfrontals, are here
strongly developed and anteriorly quite fused to the latter.
Their posterior ends, which articidate with the quadrates, are
broadly expanded and, together with the parietal processes and
the much reduced supratempoials which wedge themselves
* Cfr. Mehelv, " Materialien
3
t Cfr. Siebeurock,

fig. 6, tab. xix. figs.

&

etc.,"

Ann. Mus. Nat. Hung., Bd.

vii.

1909, tab. xvi.

10, tab. xxii. fig. 6.

1. c. Taf. ii. fig. 9.
X Posteriorly and slightly in front of the foramen magnnm there is a small
tubercular process in the male specimen, which is absent in the female.
§ The foramen by which a branch of the jugular vein leaves the skull, and which
Siebenrock {I.e. p. 11) regards as the result of synostosis of a special process with
the anterior angle above it in the case of the Canary Island Lizards, luit as alisent
in the European forms as well as in L. dui/csii, is represented in L.jacksoni by
ligament only.
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between these two latero-posterior angles of the skull, unite
with the processus parotici in such a way that the foramen supi'ateniporale, conspicuous for its relative large size even in the
adults of the pyramiclocephalous forms like Lacerta muralis
varieties

Jiumana, serpa,

canvpestris,

piti/usensis,

and

others,

here nearly closed up as much, for instance, as in L. Icevis.
The Prces2)henoid, which in so)ne Lacertce is a slender ossificatioii of the ethmoidal region in the membranous septihm orhitale,
is liere reduced to a small cartilaginous band in which calcifications in the shape of granules are imbedded.
The Colitinella cranii, for a skull of the inferior dimensions
of the present one, ai'e exceptionally thick and strongly bent
laterally
particularly so at their parietal ends, where they are
rh close contact with the ala sphevoidea.
Thus they differ
somewhat from the more delicate, either linear or slightly sigmoid thin structures frequently met with in the majority of other
Wall-Lizards
but this condition is the rule in the very young,
as already pointed out by Siebenrock *.
The Quadrata and Ossa transversa both answer to the general
form of description for a\\ these Lizards.
The Vomer plates are closely approximated to each other
medially along their entire length, but intimately united only
at their anterior ends.
The lacuna pterygo-vomerina does not
extend beyond the most posterior portion of the palate-bones,
which latter also unite with each other along their greater length,
producing the crista vomerina which is continued on to the
is

—

;

palatines.

—

Mandible. This consists of five elements only, a condition stated
by Leydig to be typical of the Lacertoi, and further confirmed also
by Siebenrock t in the fully adult Lacerta atlantka, L. muralis
var. ruelissellensis, L, ccerulea^ L. oxycepliala^

and L. mosorensisy

a condition brought about by the fusion of the supra-angulare
with the articulare
whereas in L. simowji, ocellata, galloti,
and viridist, according to Siebenrock, these tw^o bones remaiix
separated throughout life.
The number of teeth in each ramus is 23.
;

Description of the Skull of the Female.

—

Dimensions. Length. 15 mm. width 9 mm. height 4 mm.
width is therefore contained 1-6 times in its length, and its
height 3 '3 times.
General Configuration. Strongly depressed in the same pro;

;

Its

—

portions as in the male.
In textui'e the bones are luther delicate, such as is characteristically the case in all platycephalous species of Lizards so
* L. c. p. 52.
J In the skull of

though fused
portions.

a

t L. c. p. 53.
specimen of this species from Ho/.en,

slightly,

show

Tyi'ol, tliesp

their original longitudinal sutures in

two bones,

their anterior
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represented by Lacerta mosorensis, oxycephala, &c.
Except for the bones composing the occipital segment, and the
iisually more massive preemaxillary and maxillaries, all the others
assume a more or less foliated form.
Facial portion. The snout appears much shorter and broader
than in the larger male, but is slightly more pointed in front.

typically

Text-fig. 7.

Skull of female.

Upper, lower, lateral and posterior aspects.

Cranium

{Fronto-parietal region).

X

3j.

— Slightly broader

than long

owing to the incomplete development of its posterior
margin, which is crescentic in shape as, in all young examples.
Its median edge therefore barely reaches the anterior margin of
the supraoccipital. The upper surface, quite horizontal in its main
configuration, is longitudinally slightly undulated by alternately
being concave in its fronto-nasal and fronto-parietal parts respectively, and convex in the intervening fi-ontal and pai'ietal
in proportion,

areas.

Dermal incrustatio7i. Very sparse and transparent. The sulci
of the blood-vessels are sharply defined for their former ramifications.

Lamina

supraciliaris.

and not bearing a trace

Completely
of a

ossified also, as in the male,

membranous

fontanelle.
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Suprao7'hitals (text-fig. 6, C, p. 23).

More

regularly trinngulnr

than in the male, also slightly more massive. Their thickened and
strongly convex lateral margins, scarcely exposed in the male, are
here so to a greater extent on both sides {ascertained before
accidental displacement of their dermal plates on one side in the
later manipulation of the skull), having been covei'ed partially
only by the supraciliary.
Pterygoids. Diverging slightly more than in the male specimen. Teeth absent.
Faint traces of an
Postfrontals. Forming single plates also.
earlier existing sntnre, as recorded to exist in the very young
stages of Lacerta dvgesii, ocellaia^ and muralis by Siebenrock*,
In their posterior portions
are discei'nible anteriorly only.
(postorbital margins) their fusion is complete.
minutely developed Retrociliary present.
Dermal ossifications of Temporal region. I have been unable

A

to find a,ny.
Dentition.

Number of teeth in

nrjemaxillaxy

9,

in each maxillary

15-16.

Nasal apertures (text-fig. 6, E). These are slightly narrower
than in the male, and therefore longer in proportion.
Except for its morphogenetically inferior
Parietal Region.
development of the posterior margin, which is a common feature
of all the young, this does not deviate in any essential from the

—

Its relation to the supraoccipital alone requires

usual conditions.

(see p. 29), which latter bone is, owing to the
stage, wholly exposed and not yet bridged over as

some explanation
development
it is

m the male.

The Foramen parietale is absent, as
The median suture is
Frontal.

—

in the male.

in its greater
length, which is quite in accordance with the remarks alieady
made on this subject. The width of the frontal at its narrowest
point (between the margines orbitaJes) is equal to that of supraoculai-y 3.

The

frontal

is

actually

discernible

and

I'elatively

narrower than

that of the male, its width being slightly less than half the
length, and a seventh of the total length of the skull, whilst in
the male the similar measurement shows that the frontal is
The width of tlie female frontal is threerelatively larger.
fourths of the length of the columella cranii, and in this measurement, as well as when it is compared with the width between
the internal laminse horizontales (taken diagonally across tlie
choange), the relative and actual inferiority of size as compared
with the male is shown.
The nasal process of this bone
Praemaxillary (text-fig. 6, E).
It alFo
is on the whole longer and narrower than in the male.
terminates posteriori}^ in a much more finely drawn-out point.
Anteriorly it
It is quite devoid of any calcareous incrustation.
rises from the maxillary portion of the bone at a similar acute

—

* i.

c.

p. 75.
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plane as in the male, but is less expanded
the constriction between the

at its base, immediately beliind
nerve-holes.

The Nasal bones, which, owing to extensive incrustation, in
the male specimen were described as ill-defined, are here quite
Anteriorly their proximal processes,
distinct in their entirety.
between which the nasal process of the praemaxillary is wedged,
extend to the middle of the latter. Their lateral margins, shorter
than those forming the median suture and moreover less decidedly
Their posterior edges, scalelinear, are parallel to each othei'.
like in shape, and imbricating in a similar manner on the fi-ontals,
are characteristic in having from 2 to 3 pointed lobes, of which
the median ones are the longest, so as to become a fork into the
prongs of which the median process of the frontal penetrates.
The Prcefrontals also ara more clearly defined in the female.
They show their posterior frontal processes, which constitute the
margo orbitalis anteriorly, to be spurs which extend nearly as far
back as the suture between supraocularies 2 and ?>.
The Jugulars do not dift'er from those of the male.
Occipital Segment. The tSujn'aoccipital is united along its
entire upper margin with the posterior edge of the parietal bone.
The processus ascendens, so tolerably well developed and forming
the sole support of the parietal in the male, is quite rudimentary
here and reduced to a tubercle only. It is lower even than are the
a.pophysial elevations of the epiotic portions of the bone, and,
together with the epiphysial cartilaginous spine and a small
portion of the membi'anous cranium, is laid bare and quite unprotected by the paiietal. The sutures between the supraoccipital
The foramina
and the pleuroccipitals are perfectly distinct.
retrofrontalia, in consequence of this extended transverse connection between the parietal and the supraoccipital, are more
markedly reduced than in the male.
The Basioccipitcd and Basis2)henoid are not fused as in the male,
the suture between them showing distinctly (text-fig. 7, p. 27).
The Squamosals are flatter and less curved downwards than in
the male.
The Vomer ^^Icties are more loosely united than in the male but
the Palatines, though more distinctly united, have their sagittal
ridges imperfectly developed as compared with those of the
male. The stolci palatince are also shallower in this skull.
Mandible. This consists of the six elements, of which each
ramus is composed in all immature Lizards as pointed out
by Siebenrock, the supra-angulare and articulare being not yet
united by fusion.

—

;

—

On

the

Absence of the Foravien parietale.

After first ascribing the absence of the orifice for the pineal
eye in the skull of the male to purely pathogenic causes, or to
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a possibly individual abej-ration, both of these assumptions were
dispelled on the discovery of this peculiarity in the female also.
An examination of the remaining five specimens preserved
in alcohol, as well as of the type specimen referred to (antea,
p. 20), and of a second female moi^e recently described * (all
in the Collection of the British Museum), readily confirmed its
specific importance, since not one of them bore the least trace of
the presence of this morphological feature.
Besides the simultaneous observation of its absence in Zonosaurus niadagascariensis, belonging to the neighbouring family
Gerrhosauridse, a more methodical search among the rich
material of the Biitish Museum Collections revealed the following
genera and species belonging to the family of Lacertidfe as being
devoid also of the foramen parietale
:

Poromera fordii,
lAtcerta echinata.

Benito River, Spanish Guinea.
Kribi River, Cameroon.

Algiroides africamis.

Uganda.

Nucras

Natal.
Somaliland.
Arabia.
Somaliland.

delalandii.

Latasiia hm-deggeri.
,,

neumanni.

,,

degeni.

,,

spinalis.

,,

phillipsii.

GastrophoUs vittata.
Holaspis guentheri.

„
„
Zanzibar.

Benito R., Spanish Guinea.

As the above list shows, cases of absence of the parietal
foramen occur in seveial monotypic genera, also in the specifically
numerous genus Latastia in no less than five species out of ten.
Yet it is rather remarkable to find such a character restricted to
two species only in a large genus such as Lacerta.
But more remarkable, perhaps, is the fact that all the forms
thus deprived of the foramen belong to the African Continent,
aiid that in the

A frican

not strictly African genera

it

is

restiicted to

representatives.

Some of the remaining genera of this family, even of purely
African habitat, do not contribute any specific forms which exhibit
It is curious to note, moreover, that
this negative character.
among the upwards of thirty known species of the genus Eremias,
about twenty of which are found in Africa, no exception to the
presence of the parietal foramen could be found.

The sum total of cranial characters, as shown piincipally in the
immature skull of the female, points to Lacerta jacksoni being
* G. A. Bonlenger, "Ruwenzori Expedition Reports," Trans. Zool. Soc.
part

iii.,

Dec. 1909, p. 242.

vol, xix.
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forma typica. It agrees with the
latter as well as with L. mosoreiisis in the strongly depressed and

clasely allied to L. muralis,

more

expanded skull-structure in general.

Also in the
in Lacerta
vivipara. Also in the mode in which the connection between the
posterior portion of the parietal and that of the supraoccipital
presents itself in the absence of teeth on the pterygoid bones,
and in the degree of divergence of these latter, as well as in the
configuration of the basioccipital and the basisphenoid.
Fiuther,
in the shortened muzzle with broadened base, and in the
anteriorly bi-oadened nasal process of the pnemaxillary bone
(text-fig. 6, D), well indicated in the typical form of L. muralis
from Turin (text-fig. 6,G), but assuming its widest proportions in
Lacerta agilis (text-fig. 6, I).
The total absence of supraocular fontanelles, notwithstanding
the typically platycephalous structure, together with the ontogenetically early complete fusion to one composite plate of the
postfrontals, would justify our referring this type of skull to the
group of Lizards to Avhich the term of Neolacei'tte * has recently
been given.
However, considering the views held and recently enunciated
by writers on the subject of the phylogenetic relation of some
of these characters, it is luther surprising to find undivided
postfrontals also in species belonging to entirely dift'erent genera,
such as Eremias, as Prof. v. Mehely t regards that genus as one
of the prototypes of ai'chfeolacertic forms of this family because
of the character of its lepidosis.
I might add that in Acant/iodactylns hoskianusX, a lizard to
which Siebenrock § ascribes a divided condition of the postfrontals, I find them to be completely fused into one plate in the
skull of a female in the British Museum Collections.
perfectly obliterated suture between the two postfrontals
I also find in a female specimen of Scapteira knoxii, another
decidedly platycephalous species.
Thus, beyond some more or less doubtful points in regard to a
satisfactory solution concerning the question of phylogeny, skulls
of females do not seem to afford trustworthy indications from
broadlj'^

widei- interorbital region, likewise a

marked feature

;

A

which to draw conclusions as to affinities.
It is to that of
the male, so far as an examination of the present limited
material is concerned, that one must turn for better results.
As pointed out in the detailed part of the description, the
tabular surface (inclusive of the postfiontals) is a very conspicuous
feature of this male skull when taken in conjunction with the
quadrangular and posteriorly well projecting parietal region.
near approach in this respect is to be found in a male specimen
of Lacerta muralis of the variety lilfordi, a form restricted to

A

* L.

V.

Mehelj-, Materialieii,

t li§

Cf. "

Das

1.

c.

X ^^"^ "ot stated by Siebenrnck.
Skelct der Lacerta simoiiyi" Sitzb. Akad. Wis!<. Wieii, 1894, p. 37.
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the Balearic Islands. Though unquestionably more pyramidocephalous in regard to its supei'structure, it nevertheless holds a
position somewhat intermediate between L. jacksoni and some
of the more pronounced pyramidocephalous forms in this group
in regard to this particular feature.
The variety lilfordi also shows the same exclusive pillar arrangement of the processus ascendens for sole supjDort of the parietal
roof, which is so prominent a feature also in all the larger foiins
of Lizards from the Atlantic Islands such as L, sivionyi, gaUoti,
atlanticcij and also L. dugesii * (except in regard, to a modification
in the basal portions of the parietal process), all differing by having
pterygoid teeth, and all of which, except the latter, have strongly
These dermal ossifications in Lacerta
ossiiied temporal regions.
jacksoni, as may have been seen, are present in a rudimentary
Specimens of Lacerta
state in two of the supratemporal scutes.
viridis, agilis, and kevis may be quoted as further examples of
characteristic forms in which the postfrontals are single plates,
with perfectly analogous conditions in the relations between
parietal

and

supraoccipital.

Also Lacerta ecMnata, from West Africa (except for its more
elongate skull), in which the processus ascendens, typically pyramidal, does not enter into direct contact with the parietal, but is
actually separated from it by confluence of the foraminpe retrofrontalia.

But it is the shape of the nasal process of the pr?emaxillary
perhaps, as previously remarked on in the male, which may
also provide a likely indication of closer affinity with some of
the Lizards of the Canary Islands and the European species of
a character in which the
Lacerta, viz. ocellata, viridis, and agilis
Balearic variety lilfordi does not share, being distinguished by a
narrower and very slender nasal process.
So far as the topography of the skull reveals phylogenetic
affinity, it would appear that Lacerta jacksoni came from a
Palfearctic stock, but also exhibits special relationships betw^een
the West African and Atlantic Island forms.

—

Remarks on Characters of Lepidosis in Lacerta

jacksoni.

—

Dimensions. In regard to size, five specimens, all of them
males, are larger than the type of the species the two biggest
measuring 86 mm. from snout to vent, and consequently of
;

about the same length as

is

the largest of the males of Dr.

Peracca's series (consisting of seven specimens also), the length
of which is given as 85"5 mm.

The male specimen, from which the

skull

was prepared

for the

* Siebenrock {vide I. c. p. 36) includes this species amongst those having divided
postfrontals.
The specimens at my disposal, from the British Museum Collections,
show them distinctly to be single plates, with no indication of former sutures.
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foregoing descriptioii, laeaisured 70 uun. equal to tlie length of
the type .specimen. It is therefore only slightly longer than the
>skull of the female which was sacrificed for the sfinie purpose, the
length of the latter from snout to vont being 67 mm. Though
diffej-ing hy 3 mm. only, the sexual discrepancy in the size of the
19 nun. for the uiale against 14 mm. for
heads is a striking one
the female.
Analogous specimens for sfze in Dr. Peracca's series show
corresponding difterences, viz. 20 mm. for the head of a male
:

:

and 15-5 mm,

for a femnle.

— The number of

tlie ventral plnte series varies
specimens, three of these having 6 longitudinal rows only and four of them having 8, which is the same
as in the type of the species.
For the Turin Museum specimens their number is uniformly
stated to be 6
but to judge from a footnote in connection with
this point, the author was fully cognisant of the presence of
supplementary series* for some of his specimens, but hesitated to
accord them serial rank on account of the inferior size of the scutes
which form the outermost rows.
In several of the Mount Elgon specimens these latter are
sufficiently well developed to be considered as a series of venti^als.
TrauvSversely, the minimum of the plates in the Elgon specimens is 23 in an adult male, and the maximum 26 respectively
for the male and the female from which the skulls ha.ve been
prepared.
For the Turin Museum series this minimum of 23 occurs in
two males, one quite young and the other larger, whereas for
the largest and fully adult the number is 24, but the highest
figures of 27 and 28 are reached by two females of the same lot
the first number being identical with that of the Ruwenzori female
in the British Museum Collections, whereas the female specimen
from Mount Elgon has only 24 rows of these scutes.
It must be borne in mind that female lizards, having the body
more elongate in proportion than the males, usually possess a
higher number of transverse series of ventral plates.
/Scales across the middle of the Body.
These range between
38 and 43, giving an average of about 40, the same as recorded
for the type specimen, j^rovided we except the male from which
the skull was prepared and which showed the abnormally high
number of 49.
llie Ruwenzori female has 37, a number
close to the average of 36 as represented in the Turin Museum
series, where they vary between 34 and 38, the latter figure
being that also of Lacerta vauereselli, as well a.s constituting
the minimum of the British Museum Elgon series of Lacerta

Ventird Plates.

Mount Elgon

in the

;

;

—

jacksoiii.

—

Supraciliary granules.
These vary in our specimens, both
individually and for the two sides, between 3-3 and 6-5.
They
* Cfr.
liotanica.

M. G. Peraccn.. l\ Ruwcnzon, Relazioni SoientificlK^, vol.
Rettilicd Aiuiibii, Laoortidae-, pp. 16(5 i lt)7.

Dot-.t.
:

Proc. Zool. So<:.— 1 91

]

.

Xo.

111,

3
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are confined principally to the posterior portion of the supraocular
region. In the Ruwenzori female they are i-educed to 3 on the left
and to 2 on the right side. Di-. Peracca describes these as " very
ii'ragular and asynametrical for the two sides, except in a female in
which the seiies is a complete one on the left, but totally absent
on the right side." Accoixling to Tornier, who in his description
omits to quote their number, the supi'aciliary series of granules is
incomplete also in Lacerta vauereselli but, as he says, confined to
the posterior portion, agreeing therefore in this point also with
L. jacksoui.
Galar Scales. The number of scales between the third chinplates and the collar-plates varies between 24 and 26 in the Elgon
specimens except in one, in which there are 28. This is slightly
in excess of the Duke of the Abruzzi's Expedition specimens, in
which they are stated to be 22. In the type of the species
;

—

their

number

is 25.

—

Femoral Pores. Their number is fairly constant, Avith variations
between 16 and 18 in the Elgon series. In one of the two females
of the Turin Museum series there is a red uction to 15-14, otherwise
17-18 being the normal number. No case of supernumerary pores
occurs in any of the British Museum specimens similar to the one
female quoted in this respect by Dr. Peracca,,
Upper Labials {^anterior to the siobocular). Except for the head
of the male, made into a skull, which on its left side showed these
to be 5, their normal number throughout the remainder is 4.
A male of Dr. Peracca's series shows a similar variation.
In one of the specimens the
Postocular and Temporal Region.
last postocular scute is in contact with the first supra-temporal,
similar to what is found in Lacerta inosorensis as figured by
Mehely *. In all others it is the upper postocular and the parietal
scutes which meet, as in Lacerta horvathi Meh. or~Z. miiralis

—

—

typica t.

The
the
the

3 to 4 supratemporals are exceedingly small and nari-ow,
and longest being partially supported proximally by

first

lateral margin of its underlying postfrontal bone, and
therefore visible practically in its greatest extent when the head
is viewed from above.
The number of scutes for the temporal region varies greatly.
Those, for instance, forming the second row between the large sub3 for the left, a.nd 5
ocular and the first supratemporal are
for the right side in the male, the skull of which served for
:

description.
Similar variation

is to be found amongst the scutes in regard
to their sculpture, which shows every gradation, from the perfectly smooth through the granular stage, as pointed out in Mr.
Boulenger's description of the typical specimen J, to the faintly
keeled or tuberculai' scutes to be met with in some of the Elgon

* Cfr. Ann. Mus. Xat. Hung. ii. 1904, p. 366, fig.
Ilngarn."
tJft. %. 3, B&C.
% Cf. G. A. Boulciiger, Proc, Zool, Soc. 1899, p. 96,

2,

A, "Eine

iieue

Lacerta aus

—
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specimens, a condition said by Tornier to exist also in his Lacerta
vanereselli.

The suture between the
slightly oblique.
The frontal shield,

which

first

supraciliaiy

and the second

and
whole shorter
on the plate

also varies slightly in length,

short in some specimens, is on the
and broader than would appear from the figure
accompanying the description of the type of the
was particularly bi'oad in the male specimen which

which

is

is especially

species.

It

supplied the

skull for description.

Colour-pattern and markings are quite uniform for the Elgon
specimens, and identical with the type of the species. In their
nearly fresh state of preservation their ventral sides were of a
vivid yellow, which, since their preservation in alcohol, has changed
into the whitish blue-grey described by Tornier in his Lacerta
vauereselli, or the pale blue ascribed to the Ruwenzori female.

Reraarhs on some of the sicpjwsed Specl/tc Characters of
Lacerta vauereselli Tornier,

On examination of specimens
may have been seen from the

in a comparatively large series,
foregoing, it appears that some
of them are subject to individual variations.
This is particularly noticeable in the scaling of the temporal
region, which was made one of the principal features by which
to distinguish Lacerta vauereselli from L. jacksoni.
In the majority of specimens of the la,tter, these scales correspond with Dr. Tornier's description of them *, and a special
note on this subject made on the male specimen previous to resorting to the excision of the skull
was to the efi'ect that these
as

—

—

were considerably larger than those of the upper dorsals,
being oblong, irregular in size, hexagonal to pentagonal in
shape, feebly though distinctly keeled, and decidedly double the
size of those situated immediately behind the auditory opening
all of these being the chnracteristics ascribed by Dr. Tornier to
his Lacerta vauereselli^ and which are also referred to by Mr.
Boulengei' t at the end of his description of the Ruwenzori female.
According to Dr. Tornier the collar is serrated. This, again, is
a point not always easy of recognition, for some specimens show
various degrees of unevenness in this respect.
The same rema.rk applies to the number of plates forming the
colla.r-edge, which are stated by Toraier to be 11.
In the type of
the species they are stated to be 10, which is the number also in one
of the Elgon specimens
in the remainder of which, however,
they range downward to from 9 to 7 only, thus showing considerable fluctuation.
Pei-acca omits to quote their number.
scales

;

* Cfr. Zool.

t

"

Air/.oiger,

Bd. xxv., Oct. 1902.

p. 702.

Ruwenzori Exped. Reports," Traus. Zool. Soc.

vol. xix.

part

iii.,

p. 242.

3*

Dec. 1009,
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iS^or can I find any differences in the istyle of scaling of tlie
upper dorsals between Dr. Torniei^'s diagnosis and that given
for the type of the species by Mr. Boulenger, which scales, according
to the latter, and further verified by myself, are stated to be
" rhomboidal, keeled, juxtaposed, or subimbricate," eveiy one of
these conditions occurring in the Elgon specimens as well as in

Lacerta vauereselli.

The number
is

of scales aci-oss the body, viz.

in accord with the

mean

of the

Elgon

38 in the

latter, also

series of specimens

;

and,

as regards the femoral pores, this has been finally disposed of,
both by what has been made known [antea, p. 34), as well as by
a remark made by Mr. Boulengei' in connection witli this point
in his description of the

Ruwenzori female.

As already pointed out

in the diagnosis of the skull of Laceria
there are no teeth on the pterygoids any more than
No difference appears to exist in I'egard to
in L. vauereselli.
the supratemporals as described for this species by Dr. Tornier
fi'om their condition in the Elgon specimens, in all of which a small
tympanic scute is plainly visible.
Neither is a distinct gular fold recognizable in all specimens, at
least in the stricter sense, as it is often apparently absent in immature individuals, such as seems to be the case with Dr. Tornitr's
an assumption
type, judging b}' the dimensions given by him
which is further corroborated by the fact that its sex has not been

jacksoni,

—

mentioned.
The length of the posterior extremity also varies gieatly
in some Elgon examples it scarcely attains the
individually
axillaiy^ pit, whilst in others it reaches well beyond the collar-

—

edge.

The geographical range of this species, so far as the increased,
but at piesent still scanty, material on I'ecoid permits one of
judging (17 specimens, including Dr. Tornier s L. vauereselli),
appears to be a strictly equatorial one.
Its habitat, moreover, seems to be generally restricted to the
mountainous region of that part of the Central African plateau,
or immediately west of it, which culminates in its highest peaks,
an area generally acquiring considerable altitude.
Its ultraplatycephalous shape, concurrently with its sombiecoloured garb, at once seems to denote a form occupying high
ground, differing from those of the plains, with generally more
massive skulls and more vividly contrasting colour- patterns,
in the same manner as, for instance, Lacerta mosorensis differs
from Lacerta muralis var. cav}2^esiris or serpa, and L^acerta muralis
var. monticolO' from the var. hocagii.
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the Peloponnesiaii liizard [Lacerta peloponnesiaca

Bibr.).

By

G. A. BocTLENGER, F.R.S., V.P.Z.S.

[Received Octoher 4, 1010

:

Read November

15, 1910.]

(Plate I.* and Text figure 8.)

Examples of a Lizard from Gi'eece, which had been confounded
with Lacerta 7nurali!s or with L. taurica t until shown by Dr.
J. de Bedriaga X to be fully entitled to specific rank under the
na,me of L. peloponnesiaca Bibr. §, have been exhibited for the
first time this summer in the Societ3'''s Reptile House.
As regards
coloration, the species is one of the most beautiful, and as the
oidy figures of this Lizard we possess are quite inaccurate, or taken
from specimens preserved in spirit, I requested Mr. J. Green to
make coloured pictures from the specimens living in the Gardens
at the same time I seized this opportunity of drawing uji a new
description of this little-known Lizard, with a view to fixing its
correct position in the genus Lacerta.
In addition to tlie live specimens I haveha.d the following small
series at my disposal, all except no. 3 being preserved in the
;

iS^atural Plistoi-y
1-2.
3.

4-8.
P-10.
11.

The

Museum
Movea.

(^?.
(J.

Dr. J. de Bedriaga.

,,

^ $

ligr.

(??.
(?.

skull of a

agrees in

:

(Lataste Collection).
Douglsss, Esq.

,,

L. Stj'mphalos.

Norman

Olvmpia.
Kalamata.

Hr. Loreiiz

male

all essential

Miiller.

fi-om L. Stymphalos bas been prepared,
respects with that of L. taurica.

Form and

and

Proportions.

As may be seen on comparing the following table of measurements
with that given for Z. taurica\\, the general pi-oportions are the
same as in that species, except for the rather longer limbs. In
the male the hind limb reaches the collar or a little beyond, in the
female it reaches the axil or the shoxilder.
The head is less
flattened than in any of the forms of L. muralis, closely resembling
in shape that of the typical form of I/, riridis snout sometimes very
obtuse, sometimes very pointed, as long as the distance between
the eye and the ear-opening; neck as broad as the head, or a
The foot is always longer than the head.
little hrondei'.
;

* For
+ For

p.xpliniHlion of IJip rJHtc srr p. 10.
a description of this Li/.ard sec P. Z. S. ]!in7. p. 557.

t Zoo]. Anz. 188:1, p. 21H, and .\hli. Senclc. Ges.
§ In Horv de St. Vine. Expcd. Sc. Morec, iii. p.
I'i

P. Z. S. 1007,

]).

.",B:i.

xiv. 1886, p. 31-5.
6<i.

MH.
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Measurements

(in millimetres).
<?

1.
From

80
32

snout to vent
„ fore limb
Length of head
Wicltli of head
Depth of head
Fore limb

11

-.

Tail (*reprodiiced)
1, 9.

Greece;

2, &.

76
29
20
13
10
26

21
13

Hindlimb
Foot

2.

Olympia;

27
47
25
170

45
23

____J .__

•

4.

3.

76
29

75

19
13

19
13

11

10
25
42
22

30

26
46

24

5.

6.

7.

8.

9.

l3.

71
28
19
12
10
25
42
22

70
27

77

71

28

25

19
12

10

26
16
10

70
25

10

9

9

8

25
43

24

21
35

23
37
22

23

95*77*100*80*140

3, 6, 7.

Morea

;

4.

Kalamata;

16

41
21
105
5, 10.

19

16
9

65
16
9
8
22

34
18

97*98*125
L. Styraphalos.

Palatal Teeth.

These are strongly developed, forming two to four longitvidinal
sei'ies on each pterygoid bone.
Scaling.
Rosti-al shield largely entering the nostril.

short suture behind the rostral *

;

Nasals forming a

frontonasal broader than long

;

Text-fig. 8-

Upper and

side views of head of

male and female (from photographs).

longer than frontoparietals, anterior borders very
forming an acute angle, the shield often appearing

frontal not

concave,

* In one specimen the frontonasal forms

a short suture

with the rostral.

;
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trilobate in front, in a,dnlt male specimens*
parietals about once
half as long as broad, in contact with the upper postocular
occipital ver}^ variable in size, sometimes longer, sometimes
;

and a

shorter, find usually broader than the interparietal,

from which

may be

separated t by a short suture formed by the parietals.
Supraoculars in contact with the supraciliaries, rarely one or
two granular scales intervening between them. Postnasal single +.
Four or five upper labials anterior to the subocular §. Rather
large, irregular shields cover the temple, often exactly as in
L. viridis tympanic shield distinct
3 to 5 upper temporals in
contact with the parietal.
28 to 33 scales and granules in a
straight line between the symphysis of the chin-shields and the
median collar-plate gular fold distinct. Collar with even edge,
formed of 10 to 12 plates.
Scales on back juxtaposed, granular, round or suboval, feebly
or faintly keeled, on flanks towards the ventrals larger, flat and
it

;

;

;

Table showing number of

<J.

„

Greece
Olynipia

Morea
Kalamata
„ L. Stymphalos
Morea
„
?. Morea
Olvmpia
,.
„
„

„

„
1.

of body.

3.

4.

5.

6.

7.

8.

80
76
76
75

30

10

31

28
28
29
28
28

11
12
10
10

30
28
30
30

4-5
4
4

11

31

31
32

11

30
31
31

65

62

31

11
11
11

4
4-5
4-5
4-5
4-5

33

4

24-25
23
20-21
21
22-24
23-25
22
23
20
24-25

29
28

70

56
55
57
60
63
62
59
53
60

70
77
71

.33

femoi^al pores.

5

28
31

29
27
30
27

vent.
2. Number of scales across middle
of ventral plates. 4. Number of plates in collar.

Transverse series

Number

of scales and granules between symphysis of cliin-sliields
6. Number of upper labials anterior to subocular.
7.
femoral pores. 8. Number of laniellar scales under fourth toe.
5.

30
26

from snout to

(in millimetres)

3.

and

2.

71

Greece
L. Stymplialos

Length

scales, plates,

1.

collar-plate.

and median

Number

of

subimbricate, smooth
53 to 63 scales across the body, 2 or 3
transverse series corresponding to one ventral plate.
"Ventral plates in 6 longitudinal and 28 to 33 transverse series.
Anal plate moderately large, with 2 or 3 semicircles of scales
;

around

it.

Scales

on upper surface

of

than dorsals,
under the fourth toe;

leg a little smaller

distinctly keeled; 26 to 31 lamellar scales

20 to 25 femoral pores on each side.
Caudal scales truncate behind, more or
whorls subequal in length.

less

strongly keeled, the

Coloration.

This varies considerably according to individuals.

Females and

* In the allied L. taurica the anterior borders of the frontal vary from feebly
concave to feebly convex, as in L. nmralis and its varieties. Peracca has attached
undue weight to this character in his description of L. sardoa.
t In 4 specimens out of 12.
X Two regularly superposed postnasals in one specimen ( $ Morea).
§ 4 on both sides in five specimens 4 on one side and 5 on the other in six, 5 on
both sides in one.
,
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sti'iped with dai"k brown or black, some
be descril:)ed as black above with 5 or 6 light
Traces of this striation may persist in some
longitudinal streaks.
males, but usually disappears entirely, the back being uniform
brownish or dull green, with small blackish spots or vermicular
The figui'es annexed to this description will
lines on the sides.
give an idea of the gorgeous colours assumed by the adult male
during the breeding-season, making it one of the most beautiful
The top of the head is of a reddish
of the European Lizards.
brown, sharply contrasting with the gTeen colour of the nape,
which gradually chaiiges to olive or brown on the postei'ior part
the sides of the head and body and the lowei- pa.rts
of the body
are of a bright vermilion-oi'ange, relieved bya patch of azure-blue
in the axillary region and a broad band of the same colour occupying
the outer row of ventral shields and extending a, little way tip on
the scaly part of the side. The female is of a reddish brown,
with two broad blackish bands along each side, the outer proceeding
from the eye, bordered above and below by a narrow whitish
strea,k and separated by a third light strea.k which in some
specimens is pale yellow, in others pale green
a small round
blue spot is present above the axil
the hind limbs bear round
light spots edged with blackish
the lower parts are white or
pale yellow, often tinged with rosy or lilac on the sides.

young are beautifully
specimens

may even

;

;

;

;

Bel'itionships.

Lacerta peloponnesiaca is most nearty related to L. tanHca. a.nd
it fills the gap between the massive Lizards like L. agilis
and L. viridis and the forms that cluster round L. vitivalis. In its
thick, convex skull and its well-developed pterygoid teeth, as well
a,s in its temporal scutellation, it agrees with the former group,
which I 'regard as the most gener-alized, whilst in its scaling and
especially in its non-serrated collar it agrees very closely with the
typical L. mic^'alis, from which some authors have held it to be
probably derived.

with

EXPLANATION OF PLATE L
harerta pelopnnnesiara, male and female, natural
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Prof. F. Guitel, in his well-known paper on the breedinghabits of Wohiiis mmu.tns'^, remarks that tl"io doscriptions of this
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gouius.

bv various authoivs vaiy to a consiclei'able extent and thiit
the fish described under this iiiuiie by Collett* does not tally
with the said Gob}^ of Roscoff on which he based his observations,
the number of scales along the lateral line in his specimens being
about 45, those of the Noi-wegian fisli about 60. Further that
Collett's formula for the fin-rays- I). 6/11-12. A. 11— diflfers
D. 6/8
slightly from that of the Roscoff fish, which he gives as
10. A. 8-10.
During a stay at Roscoft' last summer I collected a number of
specimens of the Goby describetl by Guitel luider the name of
G. minutits and also fouiul thei'e another Goby which differed at
a first glance from the former in its larger size, coloiation, and
general appeai-ance, and which I found on examination under a
This is the form described
lens to have more numerous scales.
by Messrs. Holt and Byrne t, in their paper on the British and
Irish Gobies, as the typical Q. minuh(.s, while the fish so commonly
found at low tide in the pools of the shallow sandy bays of
Roscofi' is )-ega.vded by them as nu estuarine race of the same
species, to which they refer the G. microps of KroyerJ and later
Scandinavian authors.
The colour of the la.tter fish is dorsally of a dirty grey, minutely
speckled with black, laterally with lai'ge blackish blotches, which
That
in the males usually expand into vei-tical bars on tlie side.
of the former is creamy speckled with rusty brown and with small
the blotches may also
blotches of the same colour laterally
form bars, which, however, are always finer and less conspicuo\is.
1 found the smaller form to be stouter than the larger, the depth
of the body being usually from 5 to 6, as against 6 to 7 times in
the total length, caudal fin excluded, and tlie scaleless area of
the nape and back to be of greater extent.
These two fishes I found under quite difi^erent conditions the
G. microps of Kroyer close inshore, the one alluded to by
Messrs. Holt and Byrne as the typical G. mhndv.s at a locality
north of the little island of Batz. opposite Roscoff, uncovered at
the spring tides only.
From the table of pai'ticula,rs of the two forms, given further
on, it will be seen that they differ both in number of scales and
fin-rays and there can be no doubt that the two fishes ai-e distinct
and well deserve to lie I'egairled as valid species, not as I'aces
species

:

;

—

;

only.

Messrs. Holt and Byrne, liowever, are of opinion that a sufticient
specimens fi'om various localities would sliow a complete
gradation from the one ••race" to the other, and state that
specimens from the Cuckmei-e river approach the typical form in the
large number of scales and small scaleless area of the nape aud
series of

*
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back, though in form and colour they resemble the estuarine race.
I have examined several specimens in the British Museum from
the Ouckmere, presented by Mr. Byrne, but find that both in
appearance as well as in the number of scales they agree with
6r.

microps.

seemed desirable to make sure, by reference to the original
description, which of the two species so often confounded should
It

bear the name of Gohms minutus. Tliis name was proposed by
Pallas* for the fish {'^ Maris JBelgici" ) described in a rather
puzzling manner by Gronoviust, who gives the nxnnber of finTSijs characteristic of G. micro'ps, while, on the other hand, the
total length " tres uncias" (about 80 mm.) can apply only to the
It is highly probable, however, that Gronovius
larger species.
had before him examples of both species from the Belgian coast j,
and that he noted the number of fin-rays from the smaller fish
and added to his description the size attained by the larger.
Gmelin's§ diagnosis " albicans ferrugineo maculatus, ... D. 6, 11.
A. 11 " can only apply to G. minutus of most authors.
It is therefore satisfactory to find that no objection can be
raised to the retention for the two species of the names used by
the Scandinavian and other authors who have distinguished them.
The following is a tabulation of the specimens of the two
species from Roscoff
:

||

G. minutus.

Length.

FISHES OF THE GKNUS GOBIUS.
G.

Jjcngth.

1) tier

dps.

ox FISHES DF THE GENUS GOBIUS.

4i

As will be seeu from these tables, G. micro'ps has 9 or 10,
exceptionally 11, rays in the 2nd dorsal and anal, G. minuttos
having 11 or 12; the number of scales along the lateral line,
liowever, shows no overlap, not exceeding 52 in G. micro2)S and
not falling below 61 in G. minvtus.
I therefore hope I have succeeded in settling the question of
the correct name of the Hsh so carefully described by Prof. Guitel,
about which he rightly entei-tained some doubts at the time of
his observations on its reina.rkable bi-eeding-habits.
The two forms here discussed have been quite correctly separated and identified by Messrs. Holt and Byrne the only point on
which I cannot agree with them is with regnrd to the existence
of connec';ing-links, which the examination of a large material
;

has failed to disclose.
In concluding this note, 1 wish to express my indebtedness to
Px'of. Yves Delage for kindly allowing me to work at the Roscoff
Laboratory, of which he has the dii'ection.

Appendix.
Col. Shepherd,
otoliths, has

and

who has devoted much time

examined for me those

finds their claim to specific

of the

two

distinction

to the study of

fishes

from RoscofF,

confirmed by the

difi'erences in this character.

He has kindly drawn
my communication

up the following notes, as an appendix to

:

"Under the microscope the otolith of Gohius microps shows as
a quadrilateral liimp Avith fairly equal sides. Two a,re at a right
angle, but the angle is rounded off'; a third is bulged out into an
outward curve, the foui-th forms an indent. The three sides first
mentioned are plain-edged.
"The otolith oi Gohinsmivntus^how?^ an irregular quadrilateral
shape one side is straight and plain the other three sides are
not so synnnetrically shaped as in G. microps, and are markedly
scalloped, there being six lobes on the edges of the three sides,
these lobes not regularly spaced, but of varying size.
" This would show that the two fishes are different species.
" The otoliths referred to are in each instance the sagitta."
:

;
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EXHIBITIONS AND NOTICES.
November
Dr.

Henry Woodward,

29th, 1910.
F.R.S., Vice-President,

in the Cliair.

Dr. William Niooll, of the Lister Institute of Preventive
Medicine, gave a demonstration of his method for the collection
of Treaiatodes.

R. T. Leiper, F.Z.S., exhibited two pliotograph.s and
specimens showing the iSTematode infection known as
Onchocerciasis in beef imported from Queensland.
Dr.

some

Dr. J. F. Gemmill, M.A., D.Sc, Lecturer on Embi-jology in the
University of Glasgow, gave an account, illustrated by lanternslides and specimens, of his memoir on " The Development of
Solaster eiideca Forbes," communicated to the Society by Prof.
J.

Arthur Thomson, F.Z.8.
This memoir will be published entire in the Society's

actions

'

in

'

Trans-

due course.

Mr. D. Seth-Smith, F.Z.S., the Society's Curator of Birds,
exhibited living examples of the Australian Budgerigar or Undulated Gi'ixss- Parrakeet (Melopsittamcs tondulatus),iiho\vmg three
The normal bird was mostly green, with a yellow
colour-phases.
face, dark bai'ring across the occiput and back, and blue on the
tail-feathers.

The yellow variety was now common as a cage-bii'd, and had
been known to occur in a wild state. In it the da,rk pigment had
disappeared and practically all trace of blue had been eliminated,
though some spots on the cheek, which in the normal bird weie
deep indigo-blue, retained a faint bluish tinge.
The third variety was an extremely I'ai'e one, in which all the
yellow pigment had gone, leaving the bird almost entirely blue.
Those parts which in the noniial bird were green, were in this
variety pale blue, while the face, which was yellow in the normal
bird, was pure white.
Blue Budgerigai'S a]:)peared to have been known in Belgium and
France some twenty-five or thirty years ago, as they were mentioned by Greene in his Parrots in Captivity (i. 11 7) and othei-s of
his books, and by Wiener in Cassell's Canaries and Ca^e Birds.'
The variety seemed to have been entirely lest sight of, however,
in this country at a,uy rate, until M. Pauw^els, a well-known
Belgian aviculturist, exhibited a pair at a bird-show held at the
Royal Horticultural Society's Hall at Westminster on November
This gentleman had several of these liirds,
25th-2Hth, 1910.
which were said to breed ti'ue to type, but to pioduce a, preponderance of females.
'

'

'
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IN

THE RED GUOUSE.

Mr. Seth-Smith pointed out that, so far, no systematic breeding
experiments had been carried out with Budgerigars, but with three
distinct colour-phases of a free-breeding species to work with, the
material for some very interesting experimental breeding was at
hand.
He acknowledged his indebtedness to M. Pauwels for the loan
of the blue specimen exhibited at the meeting.

PAPERS.
5.

On

Cause of Pneumo-enteritis in the Red Grouse
(Lagopus scotims).
By H. B. Fantham, D.Sc, B.A.,
r.z!s., and H. Hammond Smith, M.R.O.S., L.R.C.P.,
a Possible

F.Z.S.
[Received Octolter 24, 1910: Read

November

29, 1910.]

The importance of Ooccidiosis as a serious disefi,se of the
digestive tract of birds has lately been clearly established by
Fantham in England in the case of young Grouse and Pheasants,
and by Morse and Hadley in America in Fowls and Turkeys.
While pursuing our researches at the Frimley Experimental
Farm belonging to the Grouse Disease Inquiry Committee during
the summer of 1910, we found that out of 40 Grouse chicks
hatched, 17 died between the ages of 4 and 6 weeks.
These
birds were examined by both of us and were found to be suffering
from Ooccidiosis, the parasites (Eimeria (Coccidium) avium) occui*ring especially in the duodenum and cseca.
Many of these young
birds, however, alsDpresented symptoms of pneumonia, consequently
the lungs, trachea, and bronchi of the birds were most carefully
examined. The results of our examination were most interesting,
for we both found coccidian oocysts in the trachea, bronchi, and
bronchioles.
Inside these oocysts the pr-ocesses of formation of
the four sporobla,sts were sometimes found to be going on. The
oocysts were probably acquired by the mouth, and a few of them,
instead of passing directly down the digestive tract, as is usual,
may have found their way, vid the glottis, into the trachea and
bronchioles.
It is possible that these coccidian cysts in the
bronchioles would be quite capable of setting up sufficient irritation to account for the pneumonic symptoms seen in the lung-s
It would seem, therefore, tha.t the old
of these young birds.
name of pneumo-enteritis, as applied by Mr. Tegetmeier and
others to one of the diseases that caused mortality in Grouse
view which has met with much criticism may after all be proved
to have some foundation in fact.

—
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(Text-figures 9-28.)

For some time past 1 have been accumulating notes relative to
the viscera of birds which have died in the Society's Gardens,
and have paid special attention to the alimentary tract. In the
following pages I call attention to the intestinal tract of a
number of birds which either have not been studied or as to
which my own investigations lead me to disagree with earlier
statements.
I have dealt more particularly with such species as have not
been carefully studied from the point of view of the convolutions
of the intestine, and am able to call attention to a consideitible
The subject is by no means a new one, dating as
series of birds.
it does from the accurate though few observations of John
I arrive, however, at rathei' different classificatory
Hunter.
conclusions from others, and venture therefore to direct the
attention of the Society not only to the new facts but also to
certain classificatoiy infei'ences to which these facts point.
The observations which I lay before the Societ}^ may be
considered undei' the following headings, viz.
:

—

§ Historical Survey, p. 48.
§ Description of the Intestinal Tract in various
Birds, p. 50.

§
§
§
§

Groups

of

Some General Considerations, p. 86.
The Primitive Form of the Intestine in Birds, p. 86.
The Course of the Evolution of the Gut, p. 87.
The Mutual Affinities of Avian Families judged by the

Intestinal Convolutions, p. 89.
Relation.ship between the Gut and the Xature of the
Food, p. 90.
§ Summary of Facts relatinc: to the Intestinal Coils of
Birds, p. 92.
§

The
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§ Histurical Survey.

There

no doubt that the

is

fullest

general account of the

by the older anatomists is that of
John Hunter*. He examined and annotated upon more than
His observations
fifty species not wholly though ma,inly British.
In many
are entirely correct, though not always quite full enough.
cases, however, he has seized the main features of the intestinal
coils so accurately and sufficiently that but little in the way of
Thus in the Gallinaceous birds he has
addition is needed.
appreciated the loose ari'angement and absence of fixed loops in
the postduodenal section of the small intestine and the attachment
In the Rails he has
of its terminal I'egion to the duodenum.
intestinal tra,ct of birds written

correctly described the three distinct loops of the jejunal region
and the attachment of the fii'st and third of these together. In

the Accipitres the short loop just above the cpeca is described in
many forms. The peculiaiities of the Parrot intestine are fully
In short. Hunter accomplished a gi'eat deal.
described.
Cuvier and Duvernoy t distinguished perfectly correctly, as Dr.
Mitchell has pointed out, the three separate regions in the sma,ll
intestine of a bird, which I pi-opose to call duodenal, jejunal,
and ileic loops, and they also indicated the fact that the middle of
the three loops is frequently folded upon itself, contorted into a
Furtheiiuoi'e. it is
spiral, or subdivided into several regions.
iema,i-ked (and I find myself in accord with this opinion) that,
'•
le canal intestinal des oiseaux est loin de presenter des differences
anssi nombreuses, d'une espece, d'un genre ou d'une famille
Thereafter follows a
a I'autre, que celui des mammiferes."
considerable amount of detail concerning these difFei'ent loops
For example, the three simple
in the different groups of birds.
loops of the Passerines are referred to in a good many species and
the spiral arrangement of the middle or jejunal loop is described
The Picarian birds, Touracou and Cuckoo, are dein the Crows.
scribed in such w^ords as to show tha,t they agree completely with
Cuvier did not, however, as Dr. Mitchell has also
the Passerines.
a,nd quite justly pointed out, delimit the middle region correctly.
He describes the limits of the third (and last) region of the small
intestine as indicated sometimes on the side of the middle loop by
This is never
a,n unpaired ctecum (?'. e., Meckel's diverticulum).
the case, I believe +.
In his Lectures oil Comparative Anatomy,' Sir Everard Home §
has figured the coils of the small intestine in a number of birds—
for instance, the Raven, wdiere the spiral of the jejnnum and tlie
close association of the ileic and duodenal loops are indicated the
'

;

*

Essays and Observations,' ed. bj^ R. Owen, vol. ii., London, 1861.
t Le9o"ns d'Anatomie comparee de Geor.oes Ctivier,' rec. et publ. par G. L.
Duvernoy, t. iv. 2me partie, Paris. 183o, p. 269 et seq.
X But see for a possible exfei)tion tbc account of the Tinanious below, p. 52.
Lectures on Couijiarative Anatomy,' London. 1814, vol. i. p. 402, vol. ii.
§
'

'

'

pis. civ. ~c\-ii.

I

am

indebted to Dr. Mitchell for the exact r.'ferrnce to th's more

than once misqnotetl work.
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Sea-mew, where the spiral is also shown, and it is remarked by the
author that the turns of the intestine bear a close resemblance to
those of the Crow, Swan, Goose, " Arclea argala,^' &c.
not a verj
long series of birds.
Owen, in describing the Flamingo *, pointed out that the small
intestines '' were disposed in twentj'-one elliptical spiral convolutions, eleven descending towards tiie rectum and ten returning
towards the gizzard in the interspaces of the preceding." The
same anatomist correctly described the three loops in the small
intestine of the Hornbillt.
In the 'Comparative Anatomy and
Physiology of Vertebrates J many more facts are given, most of
which appear to be quite correct, but all are not quite intelligible
to mj^self.
Not many comparisons are made. The Cuckoo
is correctly described, but it is not pointed out that it agrees
with the Hornbill, which bird, indeed, is not referred to in the
volume. The general prevalence of concentric folds among birds
with long intestines is noted.
The peculiarities of the Gallinaceous birds which have no fixed loops except the duodenal are
appreciated in the description of the Common Fowl. The attachment of Avhat I term the ileic loop to the gizzard and to the
duodenal loop is mentioned.
Dr. Gadow's contributions § to the subject of the present communication have an importance of their own which is very great.
But they do not come exactly within the limits of the discussion
to which I desire here to contribute, since the aim of that
anatomist was to pourtray the arrangement of the gut within the
body-cavity and not to delimit only the permanent loops of the
intestine as formed upon the supporting mesentery.

—

'

The most recent contributions to the subject known to me are by
Dr. Chalmers Mitchell ||. In these memoirs, the author, in addition
to discussing some parts of the subject with which I am not
concerned here, deals with a much larger series of species than
any previous author and has arranged his observations systematically, so as to cover most of the existing groups of birds.
His
special object, however, was to trace the various modifications of
the intestinal tract to what he believed to be a primitive type, to
arrange them in the form of a phylogenetic tree, and to see how far
such a tree would agree with or correct conceptions of the phylogenetic ideas regarding birds as a whole.
In the course of this
paper I shall refer to vai'ious points in which my own observations do not agree with those of Dr. Mitchell.
In my opinion,
however, Dr. Mitchell's mode of figuring the intestinal tract of
birds gives an aj^pearance of simplicity which is misleading, with
the result that birds which are separated by marked characters
* P.

Z. S. 1832, p. 142.
ii. 1866, p. 167 et seq.

t Ihid. 1833,

p. 102.

+ Vol.

Anatomie des Vevdauungssystemes der Vogel," Jen. Zeit.'sclir. 1881.
"On the Taxonouiic Value of the Intestinal Convolutions in Birds," P. Z. S.
iu Newton's Dictionai-y of Birds,' suh voce " Digestive Sy.stem."
1889, p. 305
"On the Intestinal Tract of Birds, Ac," Trans. Linn. Soc. viii. 1903, p. 175;
and an earlier paper in P. Z. S. 1396, p. 136.
§ " Vergl.

'

;

II

Proo. Zool.
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In particular, Dr.
are represented as being almost identical.
Mitchell does not always distingnisli between fixed loops, definitely
formed by a narrow mesentery, and the iri-egular folds into
which any mobile coil of the intestine may fall when disposed on
the dissecting-board in Dr. Mitchell's fashion. I shall recur to
definite instances in the course of this communication.
1

shall

number

now

-proceed to deal with the intestinal tract in a

of species of birds.

§ Description of the Intestinal Tract in various
G^-oujis of Birds.

On opening the abdominal wall of most birds the intestine is
usually seen to form a rather compacted mass, such as is figured,
for example, by Dr. Gadow in most of the plates which illustrate
This
his original memoir upon the intestinal tract in birds.
mass consists of parallel or concentrically arranged loops of intestine, and in the higher birds, such as a Heron, a Duck, or Stork, is
very characteristic. This appearance of the gut distinguishes it
at once from the Mammalian or Reptilian gut, where the intes.

tine lies laxly within the abdominal cavity.
This also is the case with all the Struthious birds, whose inteslittle
tinal tract at the first glance recalls that of a Mammal.

A

disturbance of the apparently compact intestinal mass of some
other birds, as, for instance, the Eagles and Hawks, shows that
here, too, the intestinal tract is not really much welded together,
but simply lies pushed close coil to coil, owing to the limited space
In other cases, however, it
in which it has to be stowed away.
can be easily ascertained by the gentle pulling apart of the
intestinal coils that the gut is disposed in tightly fixed loops.
This is the case, for instance, with Ducks, Storks, Penguins,
and a variety of other genera and families. Inasmuch as the
lax condition of the small intestine in such a bird as an Ostrich
recalls that of the Mammalia and Reptiles, and is really like the
intestinal tract in those Vertebrates, it is to be assumed that this
condition of the bird's gut is the more piimitive condition and
that the specialisation into definitely fixed concentrically or
parallel arranged loops, whether narrower or wider, is an index of
the higher position of the bird in the series. I shall commence the
following survey of such new facts as I have to add to the matter
in hand by dealing with the more primitive groups of birds first.
Indeed, I have not attempted in this paj)er to map accurately the
coils in several families of birds where they axe very complicated,
such as the Stork tribe for I am not satisfied as to the relationship
of the coils in these birds to the more simple intestine of lower
It is almost entirely with the latter that I deal in the
forms.
present communication to the Society.
Of the RATiTiE I have examined all the living genera. I fully
agree with Dr. Mitchell as to the basal position in this group of
;

ALIMEXTARY TRACT OF CERTAIN BIRDS.

51

CasitcD'iitsimd Dromceus, but I find his description defective in one
and the illustration which he gives of Casucunits

particular

correspondingly inaccurate.
It would be inferred from that
figure * that the gut lay in a single line without any attachment

—

between the ileum and duodenum
that to use Dr. Mitchell's
own term there was no vestige of a supraduodenal loop. The
existence of this attachment is indicated by him in other cases by
a cut blood-vessel there is no such " short circuit " represented in
his figure of the Cassowary.
Nevertheless, two species of Cassowary which I have dissected, viz. C. australis and G. tvestermanni^
show such a connection, which is not, however, associated with
the formation of an ileic loop distinguishable from the jejunum.
Nor can I agree with Dr. Mitchell's figure of Apteryx, unless,
indeed, the species examined by him (^A. manteMl) differs from
that exaiiiined by myself {A. australis).
For I find in the latter
bird no definite ileic loop, but only an attachment by mesentery
of the latter part of the ileum to the duodenum.
The bird, in
fact, exactly resembles Gasuarius, Struthio, and the Gallinaceous
;

—

;

birds in this particular.
In Rhea aniericana the -intestine is formed upon a plan which
may be interpreted in one of two ways one of which is certainly
not " archicentric " in the sense in which Dr. Mitchell uses the
word, and the other interpretation hardly justifies the use of the
word " archicentric." Since, in various other points of structure

—

less degeneration of wing, syrinx), Rhea is much less
(e. g.
"Struthious" than Gastoarms, it might be expected that the
intestinal tract also would be more like that of Carinate birds.
The accompanying figure (text-fig. 9, p. 52) shows the course of the
intestine in a female example of Rhea americana, and may be compared with the figure drawn by Dr. Mitchell t from the intestinal
ti-act of the same species, with which I do not find myself able to

agree entirely. Dr. Mitchell, however, is perfectly right in distinguishing two loops only in the small intestine, viz., the duodenal
and another which may or may not be the ileic loop of other birds,
or " supraduodenal," as it is termed by him.
This latter loop is wider as well as longer than the duodenal
loop, and it lies parallel with it as does the ileic loop (nearly
always) in other birds, and is connected with the duodenal loop by
the usual ileo-duodenal ligament, which is long and extends nearly
to the end of the duodenal loop, while it is attaclied along more
than half of the length of the loop now under consideration. So
far the facts point towards the interpretation of this loop of the
small intestine in Rhea as being the homologue of the ileic loop
If this interpretation be correct, then the jejunal
of other birds.
region or loop will be practically absent and reduced merely to the
small, tract just where the lower limb of the duodenal loop bends
round to join the lower limb of the (for the moment) alleged ileic
There is, I think, nothing intrinsically absurd in this
loop.
* P. Z. S. 1896, p. 140,

t

Trails. Linn. Soc.

t. c.

fig. 3.

p. 183, fig. 3.

4*
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suggestion it is merely the assumption of the still further reduction,
of the jejunal region of the gut which is already greatly reduced
in such birds as Ghunga burmeisteri and Ilouhara macqioee^ii, where
There
it is already as short as oi- even shortei' than the ileic loop.
is another argument in favour of this interpretation of the two
well-marked intestinal loops of Jihea which is derived from a
;

Text-fig. 9.

r

Intestinal tract of
Cce.

Blind ends of
li<;araent.

loops are

J.

«s^^

cae.

Shea amevicann.

id. Ileo-duodenal
i. Ileic region,
d. Duodeiial loop.
Jejunal region In this and the succeeding figures the definite
bj' transverse lines.

caeca,

marked

In the lastconsideration of the Tinamou, Cryptiirns tataupa.
intestin.--)! loops are very remarkable
they
There is nothing in particular
are represented in text-fig. 10.
This is followed by two loops,
to be said about the dttodenal loop.
which lie one above the other, the proximal loop lying ventrally

mentioned bird the

;
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di.st;)! of the two.
They ai'e closely attached to each
other and to the duodenal by ligament and cannot be freed without cutting' or tearing. There is, in fact, every reason to regard
these two loops as a subdivision of the usually single ileic loop.
Moreover, the ileic loop is occasionally double in other birds it is

to the nioie

;

distinctly

formed of two parallel loops

\i\

Anthroj^oides pa7-adisea*.

Text-fi<r. 10.

Intestinal tnu:t oi C'rj/ptuyiis tataupa.

Lettering as in text-fig.

9.

is to be noted also that the ventrally situated of the two subdivisions of the presumed ileic loop is attached up to nearly its end
by ligament to the duodenal loop. There is no case known to me
among birds wheie the jejunal loop is thus attached.

It

to be derived from a
the Passerine Ixocincla
In this BuIIduI, of which I have dissected only one

Another argument of the saiue kind
consideration of the intestinal tract of
craasirostriti.

* Vide

p. 82.
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examole, the tract of tlie small intestine consists of two loops
only, which are approximately equisized and aie both rather
wide. Furthermore, the two oval loops of gut are attached to
each other along their whole length. It will be noted, therefore,
that these two loops agree in all their characteristics with those
of other Passerine and many Picarian Birds. But if this be so, it
follows that the jejunal loop in this Passerine is reduced to the
verge of disappearance. In any case, whatever be the interpretation of the several regions of the small intestine in Ixocincla
crassirostris, it seems to me to be beyond all question that there is
a very close likeness between its gut and that of Rhea, whether
the likeness be superficial and due to parallelism of develojDment
or not.

Moreover, there

is

no bird known to

me

in

which the jejunal

loop has any intimate relations through ligaments with the ileic
loop at any rate, to anything like the degree which is exhibited
in the case of Cryptiirus tataupa, on the view, of course, that the
Finally though naturally it is not
jejunal loop is represented.
attempted to lay any very great stress upon this piece of evidence
a particular relationship between the Tinamou and Rhea is by
no means an unreasonable suggestion.
There is, however, an alternative view to be ta,ken of the intesIt will be observed that Meckel's
tinal tract of Rhea americana.
diverticulum lies at about the middle of the lower limb of the
loop which has been provisionally regarded as the ileic loop the

—

—

—

;

diverticulum lies nearer to the duodenum, i. e. above the ends of
the two cseca. This fact would appear perhaps to militate against
the view that has just been set forth with regard to the intestinal
For generally, at any rate, Meckel's diverticulum lies on
tract.
the jejunal portion of the intestine and, in fact, at about the middle
of the length of the entire small intestine.
But although this may be generally the case in birds, it is by no
means universally so. In Dendrocygna discolor, for example, I
find Meckel's diverticulum to be very much nearer to the ileic loop
than to the duodenal, i. e. to be not by any means in the centre
This is a,lso clearly the case with Gar2Joof the jejunal region.
There is thus
coccyx radiatus as shown in Dr. Mitchell's figure *.
no absolutely fixed position for Meckel's diverticulum within the
jejunal region of the gut, though there are no positive facts which
lead to the inference that this diverticulum may lie within the
If it be held that the existence of the diverticulum
ileic area.
fixes the jejvinal region of the gut, then the intestinal tract of Rhea
is simply a slightly further development of that of Casuarius in the
direction of the Gallinaceous birds and many Picopasseres w^hen
there is no actual loop formed in the ileic region, but merely an
attachment by ligament to the duodenal loop.
The gut of the Ostrich has been described by Dr. Mitchell, as
I have only some small matters to add to the
well as by othei'S,
* Trans. Linn. Soc.

t. c.

p. 243, fig. 60.
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account by Dr. Mitcliell in relation to the object of the present
paper.
The duodenal lobe of the example of Struthio molybclophanes has a lateral branch, as has the species examined by
Dr. Mitchell.
The pancreas extends down the duodenal loop to a
point rather beyond this lateral diverticulum of the duodenal lobe.
It does not, however, by a long way reach the end of the loop.
It
does, however, in Apteryx.
The attachment of the ileum to the
duodenal lobe is rather more marked than in Gallinaceous birds
and much more marked than in Apteryx. The ligamentum ileoduodenale reaches along the duodenal loop to a point beyond the
posterior termination of the pancreas in that loop.
I found no
fixed loops eitliei' in the moderately long small intestine or in the
longer colon.

Text-%.

11.

Intestinal tract of Talegalla lathami.

P. Pancreas.

Other lettering as in

text-fio'. 9.

The Gallinaceous birds appear to be very uniform in the
1 may take Crax carunculata as a type
structure of the gut.
with which the very slight divergences shown by other Galli
may be compared the duodenal loop is long and very thick and
the pancreas extends about halfway down it. The duodenum
soon narrows to form the jejunal region, which is of considerable
length and arranged in loose folds which can be straightened
There is no sharp line
out and among which are no fixed loops.
of demarcation between the jejunal and the ileic region, which
:
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becomes a straight tract of intestine running partly parallel
with the duodenum and attached to it just for a short spa,ce at the
root of the duodenum where it (the ileum) bends upon itself
to join the colon.
A second species, a hybrid C. globicera

later

and

C. hecki^ Avas absolutely identical in all the characteristics
just given.
The desciiption of one species fits the characters of

the other.
Text-fio-. 12.

\

^

«*,«

Intestinal tract of Ortalis mjicauda.

G. Gall-bladder.

Other lettering

as in text-figs. 9

&

11.

In Talegcdla lathami (text-fig. 11, p. 55) the only difierence that
I could detect was the further extension of the pancreas along the
duodenal loop, the end of which, howeA^er, it does not reach.

Among the Phasianidse I have examined a few species, and
again find no difierences of moment from other Gallinaceous
birds.
In Thcvwinalea {picta and amherstice) the pancreas reaches
to quite the end of the duodenal loop, and, as in other
genera, the ileic end of the small intestine (there is, as in other
forms, no definite ileic loop) is attached to the duodenal loop by
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not very long ileo-duodeiial ligament. In Eupsychoriyx sonnini *
the intestine is shorter, but its arrangement is precisely that of
t\

Text

fijr.

13.

Iiitestinul tract. of Eiiplocaiiius iu/cthemerus, sliowiiig- condition reversed

from

tlie

normal.

Lettering as in text-figs. 9

&

11.

* The c8Bca of TSiipKychortt/x sonnini are remarkable in more tlian one svay. When
the body is opened these tubes are seen to lie in a tightly closed spiral' or rather
helicoid, producing at first the idea that it is the gut itself which is thus coiled.
The spiral coiling of the cfeca is not, however, permanent they can be uncoiled and
straightened with the exception of the verj- tip which remains coiled. Each csecum
moreover, is seen to be covered with a network of bands in which a great deal of fat
is laid down, and which forms a loosely meshed network with the long axis of the
interstices corresponding to the long axis of the caecum.
Blood-vessels traverse the
strands and apparently form a corresponding network. I am disposed to compare
this with the mass of short tubular blind outgrowths from the cKca in the Tinamou,
Calodromas C Ibis,' 1890, p. 61). A slight tightening of the bands referred to in
Ezcpsj/cJwrii/a- would cause a bulging of the interstitial tracts and the consequent
formation of such diverticula.
;
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other Gallinaceous birds, and the pancreas extends quite to the end
of the duodenal loop. Penelope super ciliaris has also rather a shoi-t
intestine and the pancreas extends to the end of the duodenal
loop, thus showing that there is no distinction in this matter
between the two groups of Gallinaceoiis birds. Ortalis (see textfig. 12, p. 5(5) has also a very simple and short gut.
1 pass by a
number of other genera that I have examined and which are
Text-fig. 14.

cae.
7'

Intestinal tract of

Podargus

cuvieri.

Letterin"- as before.

quite like those ali-eady dealt with, to consider a remarkable
In one specimen
variation shown by Euplocamus nycihemerus.
the typical Gallinaceous arrangement was to be seen the calibre
of the duodenum was much greater than that of the succeeding
part of the small intestine and the pancreas extended to the
very end of the duodenal loop. The terminal straight portion
of the ileum was attached in the usual way by ligament to the
;
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duodenal loop. In another specimen (text-fig. 13, p. 57) the disposition of the jejunal and ileic regions was exactly reversed*.
The duodenal loop passed immediately into a straight descending
limb bent sharply upon itself at its lower extremity, and
then passed into a laxly coiled and rather long section of gut
unattached anywhere to the duodenal loop and ended eventually
The laxly coiled region of the gut lay to the left
in the colon.
side instead of to the right, and there was, in fact, in this
individual an exact reverse of normal conditions,
Text-fii?. 15.

Intestinal tract of

Gymnorhina leuconota.

Letteriiis as before.

It is thus evident that the intestinal tract of the Gallinaceous
birds is very uniform throughout the group and that it is constituted upon a primitive plan which is very little, if at all, in
advance of that which characterises Apteryx among the Struthious birds. The only difference is, indeed, that the ileo-duodenal
ligament is longer among the Gallinaceous birds that more of
the ileum is attached to the duodenum. But this condition is
more than paralleled by Struthio^ where, as already mentioned,

—

* I compare these later

(p.

79) with the

normal conditions occurring

in

Fraiercula.

60

MR.

F. E.

BEDDARD ON THE

a considerable tract of ileum is attached by the ileo-duodenal
ligament.
The PiCARiAN Birds, Cuckoos, Touracous, and Passerines
really form one grouj) so far as their intestinal convolutions go.
It
is impossible, as I think, to distinguish between
the Picarian
Podargus cuvieri * and the Passerine Gymnorhhia lenconota,
which may be compared a,nd cannot be contrasted in the accom(text-figs, 14, 15, pp. 58 & 59).
The salient
features in these two cases appear to me to be the great width
of the ileic loop (its extreme narrowness in e. g. the Parrots places

panying figures

them

at the op]30site end of the series) and the close mesenteric
connection by the ileo-duodenal ligament of the two loops in
question.
The great width of the ileic loop in Nyctidromus,
Cypselus^ and Trogon can be inferred from Dr. Mitchell's figures T,
though he does not, except in the case of Cypsehis^ identify the
loop.
These figures suggest undoubtedly the primitive gnt of a
Ratite or Gallinaceous bird j^erhaps they are compai'able with
MelaneiyesX.
Furthermore, the total absence of specialised loops in the
middle region of the small intestine is to be noted. Mitchell, as
well as his predecessors in this field, has commented upon the
spiral arrangement in certain Passeres, and has remai'keil upon
the tendency to a spiiul even where there is no a,ctual regular
spiral formation.
This affects the middle or jejunal loop, and is
greater in the Raven than in any other bird which Mitchell has
described or I have examined. I found in that bird a spiral of
no 'less than nine double turns, whereas Mitchell has figured much
fewer in Corvus capellanus.
complete spiral of this kind is,
however, not common among the Passeres.
Besides the Crov/
The
tribe I know it only in the Tanager, Euphonia v'olacea.
tendency to a spiral I have observed in many Passeres, among
which I may mention anumbei'of Birds-of- Paradise which I have
lately had the opportunity of studying
these ai'e Diphyllodes
hunsteini, Paradisornis rudolplii^ Paradisea raggiaria.
It seems to be universal or nearly so for the ileo-duodenal
ligament to connect those two loops of the intestine along their
whole lengths, and also for the pancreas to extend up to the very
end of the duodena,! loop.
I have found both these characters
to exist in Ixocincla crassirost7-is §, Sycalis flaveola, Eaplionia
violacea, Gracidus religiosus, Buaros cylindrica, Ttbrdus migratorius, Ptilonorhynchus violaceus, Cassidix oryzivora, and the firstnamed character in a number of other genera of which I happen
to have no note as to the pancreas.
Both these anatomical
features seem likely to be characteristic of the Picopasseres
generally, even if not univei'saljy found among the members of
that order of Birds.
;

A

:

*

1 have examined two specimens of this hlrd.
t Trans. Linn. ^Soc. torn. cit. figs. 08, 69, 70.
X V. infra, p. 63.
§ A peculiarity of the gut of this Passerine has been already referred

to, v. p. 53.
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I have not met with many divergences among the Picopasseres
from the typical structure.
One of the most abnormal types if not the most abnormal
among the Picopasseres is the Ground Hornbill, Bucorvus ahysThe duodenal loop is longish and the pancreas extends
sinicus.
nearly to its end. It is perfectly free fi-om the ileic loop, which

—

longer than it. The ileic loop, moreov^er, is indented at its free
extremity and tlius shows signs of being bent over upon itself.
As in
It is also considerably longer than the duodensil loop.
other Picopasseres, the jejunal loop is more or less divided into
two, and the distal loop of these two is attached to the outgoing
limb of the ileic loop, which on its way to the colon is looped once
in a way precisely like that shown funong tlie Accipitres and in
some other birds. These facts are particularly intei-esting, because
they confirm current opinion as to the anatomical likenesses
It is plain from
between the Hornbills and the Hoopoe.
Dr. Mitchell's figure * of the intestinal tract of that bird that
Upupa epops agrees with Bucorvus in a number of the characters
He figures the two loops of the
to which I have referred above.
middle part of the intestine and the small '"supracpecal" loop,
which latter is so characteristic a feature of Bucorvus as compai'ed
with other Picarian birds. He does not, however, advert to this
loop by that name or compare it with the " kink" which he found
Nor does he
in the Accipitres of both the Old and New World.
indicate a mesenteric attachment between the jejunal and ileic loops
It is impossible, moreover,
in Ujnipa such as I find in Bucomus.
to be certain from Mitchell's figure how far the ileic and duodenal
Theii' entire mutual freedom in Bucorvtts is
loops are connected.
an uncommon feature. Although Dr. Mitchell happens, as I think,
to be wrong in remarking that the cha,racter of the gut does not
unite the Hoopoes and Hornbills closelj^ he was perfectly right
in making that statement from the facts before him.
This is
a further example of the difficulty of arriving at sound cla^sificatory conclusions without an exhaustive knowledge of the
is

facts.

I have lately had the opportunity of examining the gut of
Upupa, and can add something to the account given by Mitchell.
It is a rather move abnormal member of the Picopasserine group
In my specimen there was no supracpecal
than I had supposed.
The duodenal loop was very wide (as Mitchell has
kink.
remarked) and rather irregular in outline at its end, suggesting,
therefore, a commencing spiral as in irypagus and Cathartes
a fact which may be of some significance. The duodenal
loop is larger tha.n the ileic precisely the reverse condition
And while in Bucorvus there is no
obtaining in Bucorvus.

—

—

ileo-duodenal ligament, there is a short one in Upupa not
nearly so extensive as in Picopasseres generally, and thus
bridging over the gap between Bucorvus and its allies.
* Trans. Linn. Soc.

i.e. p. 247, fig. 65.
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The jejunum has certainly two definite loops and thus,
The
agreeing with Bucorvus, differs from other Picopasseres.
pancreas in a most abnormal fashion extends into the first of
these and is perhaps responsible for its formation.
It is, of course, possible that the intestinal tract of Melanerpes
But if it agree
superciliaris differs from that of other Picidje,
with that of the three species reported on by Dr. Mitchell,
then I find myself in total disagreement with that writer as to
Text-fig. 16.

d.

Intestinal tract of

Melanerpes superciliaris.

Lettering as before.

the relationships of the Woodpeckers. He observes of the Picidse
that " the conformation of the gut is in every important respect
I have not dissected
similar to that found in Megcdcema."
Megalcema for the purposes of the present communication, but
I have examined three species of Toucatis, of which family
(Rhamphastidse) Dr. Mitchell remarks that '• Meckel's tract
and the short rectum do not dififer from the form found in
Megalcema." Now in Megaloima asiatica, as is plainly shown in
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Dr. Mitchell's figure

*,
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a distinct ileic loop, which is wide
In the Toucans Aulacorhamphus
Eh. carinatiis, there is also a perfectly

there

is

as in Picopasseres genendly.

sidcaius, Rhanvphastos ariel,
distinct ileic loop a little less distinct

than in some Picopasseres,
but still distinct.
In Melanerpes superciliaris the only properly marked intestinal
loop is the duodena], down to the very end of which extends
the pancreas. There is absolutely no ileic loop, as is shown in
the figure (text-fig. 16).
The jejunum simply passes forward
and is connected by ligaments with the gizzard and with the
duodenum quite far from the free end of the loop it then turns
abruptly backwards, passing straight to the cloaca.
The arrangement of the gut is, in fact, precisely that of the
Gallinaceous birds, though, of course, the gut is shorter than that
;

of most.

Text-fig. 17.

id.

\

..^^

I.

Intestinal tract of Gecinus viridis.

Lettering as before.

is, indeed, no great disparity in length between the gvit
Melanerpes and that of an equisized Gallinaceous bird, such
In view of the primitive nature of the
as Coturnix chinensis.
palate as urged by Huxley and Parker, though not held by some

There

of

* Trnns. Linn, Soo.

torn. rit.

tig'.

71, p. 253.
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others, the existence of a primitive type of gut is not without
interest.
There is in any case no doubt about their difference
in this respect from their supposed allies the Rhamphastidee,

though

it remains to be seen
whether they are like Picarian
birds of any other groups.
These facts and considerations gain
additional significance from the quite similar intestinal tract of

Geciuus viridis (see text-fig. 17, p. 63).
Opinions undoubtedly differ as to the geiieric subdivisions of the
family Alcedinida?, but Alcedo ispida and Halcyon sancta have
been placed in different genera whether Halcyon or Sattropatis.
The intestinal tract is, however, rather different in these two
species, though one may be considered to be au exaggeration of
the othei'. The simpler of the two is that of Alcedo ispida.
In this Kingfisher the duodenal loop is free from the ileic for
at least the greater part, and thus conti^asts with most other
Picarian birds. The jejunal region lies in a short spiral; but
this spiral is not a permanent structure.
It can be easily
disarranged and spread out into an irregularly shaped loop.
There is, in fact, no mesenteric connection between the circles of
the spiral. The ileic loop is large, wide, and somewhat irregular,
fully as long as the duodenal loop.
The spiral of the jejunal
I'egion is, it should be added, quite a short one with only two
complete turns.
In Halcyon sancta there are differences in nearly all of these
features.
The duodenal loop is, however, the same it is a simple
loop, not particularly wide, and the pancreas extends along it
quite to its tree end.
I omitted to make any notes about the
pancreas of H. vagans. The jejunal region of Halcyon sancta forms
a spiral of eight limbs, and is thus, in the first place, much more
complex than that of Alcedo ispida.
In the second place, this
spiral is fixed, and is a perfectly permanent sti-ucture which
cannot be unwrapped without tearing the connecting sheets of
mesentery. These are two important differences from the spiral
found in Alcedo ispida and are, indeed, much greater differences
than are known to me to exist between two species of any other
genus.
The condition of the jejunal section of the small
intestine does not, however, exhaust the diffei'ences which eventually distinguish these two species of Kingfishei's.
The ileic loop is, as in the last species, quite free from the
duodenal there is no ileo-duodenal ligament, except perhaps at
the very base of the otherwise mutually free loops.
The loop
is, however, double, as it is, for example, in Grits japo'iiicus *,
and as is shown in text-figure 18. Of these two loops, the
proximal is the larger and is wide and somewhat irregular in
form, and of about the same length as the duodenal.
On the
whole, it may, as I think, be admitted that the difference which
the alimentary tract of this Picarian bird shows from that of
other Picarian birds is actually greater than that which exists

—

;

;

* Vide

p. 82.
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between the Limicoline Recurvirostra and such a Passerine as
Euphonia in this case, two entirely different groups of birds.
Among the OucuLiIhave examined only Euclynamis orientalis,
which is one of the genera which does not seem to have been
examined by previous writers from the present point of view.

—

Text-fig. 18.

Intestinal tract of Grnsjapoiiicus.

Lettering as before.

So far as I am able to say from the examination of this one type,
Miss Marshall's figure * of Geococcyx ccdiforniavMS is a better
representation of the characters of this group than that given by
* " Studies in Avian Anatomy.
fis?.

—

II.,"

Trans. Texas Ac. Sci.

1906, pi.

ix.

22.

Proc. Zool.

Soc— 1911,

Xo. V.

5
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Dr. Mitchell *. For the jejunal region possesses no definite loops
and the gut, as a whole, is entirely like that of the majority of
In Eudynamis orientalis the pancreas extends
the Picopasseres.
to the very end of the duodenal loop the ileo-duodenal ligament
also extends in its attachment to nearly the end of the duodenal
The ileic loop is, however, longer than the duodenal.
loop.
In the jejunal region there are no specialised loops, and this part
of the gut shows indications of a spiral arrangement.
Of the MusophagidjB I have examined two examples of
The two
T'uracus macrorhynchus and one of T. bujf'oiii.
individuals of T. macrorhynchus agreed absolutely the gut of
In
T. huffo7ii differed very slightly from that of its congener.
Turacus macrorhynchus the duodenal and ileic loops were closely
connected throughout their whole length by an ileo-duodenal
The loops were moderately wide and of equal length
ligament.
;

;

The jejunal loop is a little longer than either
or very nearly so.
Avhen
of the others and has a slight tendency to a spiral
shape with some slight
straightened out forcibly it lies in a
rotation, a,s Hunter has figured in the case of Scythrops 7iOvceThe pancreas, it should be observed, extends down
hollandice t.
The only diff"erence that
to the very end of the duodenal loop.
I could detect in Turacus huff'oni is that the ileic loop is rather
longer than the duodenal. It is clear that the intestinal tract
of these birds is precisely like that of the Cuckoos and of the
majority of the Picopasseres.
Of the group Hemipodii or Turnicbs I have dissected two
examples of the species Turnix varia. They were quite identical
The duodenal and
in the convolutions of the intestinal tract.
the ileic loops were attached up to the end or very neai'ly so by an
The loops were also fairly broad. The
ileo-duodenal ligament.
jejunal region of the gut lying between these two loops at either
extremity of the canal was formed of a single loop, which had a
tendency to twist itself into apparently two loops but, without
tearing or in any way interfering with the mesentery, this part
of the gut could be moulded into the characteristic Passer-ine
The
plan, as is shown in the accompanying figure (text-fig. 19).
It is
pancreas extends right to the end of the duodenal loop.
obvious from what has been said that this bird has a typically
Passerine gut. It has not the faintest likeness to any Gallinaceous
Its likeness to many Passerines is shown by the fact that
bird.
the pancreas extends down to the very end of the duodenal loop,
and also by the breadth and connection up to the very end or
nearly so of the ileic and duodenal loops as well as by the slightly
spiral, and limited, jejunal loop.
Among the Accipitrine birds which have not been
AcciPiTRES.
examined by Dr. Mitchell I have dissected the Harpy Eagle, jyarjt??/haliaetus coronatus. The duodenal loop is moderately wide and the
pancreas does not extend far down it. The ileic loop is also fairly
;

Y

;

—

* Loc. eit. p. 242, np. 60.
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broad, <ar>d contrnsts vci-y markedly with tlie duodeiinl loop, on
account of the small calibre of the intestinal canal in this region
the duodenum is particularly wide and tapers off gradually
towards the jejunum, the greater part of Avhich is also very
narrow the tube is, in fact, quite as narrow here as is the ileum.
The contrast between the duodenum and the comnaencement of
the jejunum on the one hand, and the rest of the jejunum and the
ileum on the other hand, is remarkably like that seen in the
Gallinaceous birds, e. g., Cr«,r (see p. 55). The ileic loop is as long
as the duodenal loop or very nearly so.
It is connected to it by a
ver}- short ileo-duodenal ligament, which leaves almost the whole of
;

;

Text-fisr. 19.

Intestinal tract of

Tnrnix varia.

Lettering as before.

both loops free of each other. The jejunal region is of considerable
length, and lies loosely and irregularly folded in the body-cavity for
The commencement of this part of the intestine,
the most part.
however, where it joins the duodenum is not only, as already
mentioned, of greater calibre than the rest, but is fixed in a short
and wide and therefore not very well-marked loop. The rest of
this section of the intestine lies loosely like the
intestine or the jejunum in Gallinaceous birds

Mammalian

— that

is

small

to say, it

has no fixed loops, but can be passed in a straight line between
the fingers without tearing or distorting the mesentery which
5*

68

MR.

supports

marked

it.

Finally,

F. E.

BEDDARD ON THE

between the

ileic

loop and the colon

supracsecal fold, found in all Accipitrine birds

is

a well-

and in some

Of other Falconidse I have examined the following species,
which are not referred to in the memoir by Dr. Mitchell,
viz. Gerayioaetus melanoleucus, Astur palunibarius, Tinnunculiis
alaudarius, Astur approximans, as well as one or two species that
are referred to by him.
In Astur paluinharius and A. approximans the gut shows no
marked differences from that of Ilarpyhaliaetus, which I have
taken as the type for this group. The pancreas extends but a short
way along the duodenal loop, and the ileic loop is attached to the
duodenal by a short ligament only at the base. The supracsecal
loop is present, and the jejunum cannot be said to possess any
pronounced folds indejaendent of each other.
As it lay in the
body I noticed the formation of spirals in this region of the gut
in A. pahtmbarius but these were not permanent formations
as in Recurvirostra avocetta.
The Avliole of the jejunum could be
straightened out bit by bit, the most pronounced fold, close to the
duodenum, being large and wide and hardly comparable to the
definite folds in the jejunum of more specialised birds, such as
the Psittaci.
Geratioaetus melanoleucus shows again no salient
others.

;

differences

;

the supracfecal fold, however,

is

nearly as long as the

ileic loop.

I agree with Dr. Mitchell in regarding the gut of Falco
as being aberrant when compared with that of other Hawks and
Eagles.
The duodenal loop is, as he has said, irregular in form.
I may add that the pancreas extends a good deal further down the
duodenal than in the other Accipitres hitherto dealt with in the
present communication.
Even the ileo-duodenal ligament is a
more extensive than it is in Astur &c.
In Tinnunculus alaudarius there is a,n exaggeration of the
" abnormality " of the duodenal lobe, which is almost bent upon
itself in a spiral fashion.
In this Hawk the greater part of the
jejunum is disposed in a temporary spiral coil bvit the first part
of the jejunum is in the form of a single loop, which is comparable
to that figured by Mitchell in Falco *, and which I have described
above in Harpyhaliaeius.
Spizaetus hellicosus (see text-fig. 20)is another species upon which
Dr. Mitchell had not the opportunity of reporting. It agrees with
other Accipitres in its general characters, but there are some minor
points of difference. Thus, the disposal of the jejunal is exactly
what we find in Harpyhallaetus coronatxis. This region of the
gut commences with a very wide stiff loop and then passes into a
The ileic loop is rather longer than
loosely folded length of tube.
the duodenal, and the supracsecal kink is developed into a loop
nearly as long, the two together reminding us of the double ileic
loop of the Cranes and even the Tinamous.
little

;

* 111 both of two examples of Falco peregrinus I have not seen a marked loop
correKponding to this. The jejnmim lay entirely or mostly in a rough spiral, which
could be arranged in an irregular circular fold.
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I have dissected one example of the New World Vultin-e,
Gypagvbs papa, whose intestinal tract I am able to compare with
that of Cathartes aura described by Mitchell. In view of the
fact that the American Vultures have been regarded by many
systematists as being quite remote in their affinities from the Old
World Vultures, indeed from the Accipitres generally, it is
very important to bring together all contributions that are possible
towards settling this vexed question. The duodenal loop differs
from that of Cathartes anrl is, indeed, quite like that of Falco
The distal extremity is folded over
feldeggi figured by Mitchell*.

Text-fig. 20.

Inteslinal tract of Spizaetus bellicosus.

Lettering as before.

in a fashion that does not appear to occur among
The jejunal loop is arranged in a spiral fashion like
many birds, including, however, Tinnunculus, in which Gypagus
appears to difier from Cathartes. The ileic loop is simple. The
kink so characteristic of Accipitres (but also found in other birds,

upon

itself

Picarian birds.

including Bucorvus) above the position of the caeca in other birds
It is not, in fact, possible to locate
is present as in Cathartes.
Gypagus definitely in the sj^stem.
I have also examined Cathartes aura (see text-fig. 21), and in
most matters I am able to confirm Mitchell, as will have been
* Trans. Linn. Sec.

t. c. fig.

33, p. 211.
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inferred from what has been ah'eady said about Gypagus.
The
spiral of the duodenum makes rather more than a complete circle
and its limbs are fixed together by mesenteries the gut does not
simply lie in a spiral. The loop which is lettered " I " in Mitchell's
figure is broader and not so narrow accoi-ding to my observations,
but better marked than in Gypagus. As to the following portion
of the small intestine, I do not agree in detail with Mitchell.
;

Text-fiff. 21.

Intestinal tract of Cathartes aura.

Lettering as before.

The two loops forming it run close together, so that it is long
and narrow, and not broad as figui'ed by Mitchell. There is a
tendency to form a rough kind of spiral not nearly so marked as
in Gypagus.
Tlie ileic loop is only attached to the duodenal by
mesenteiy at its very base. The supraCsecal loop is more marked
than in Gypagus.
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—

Striges.
Among the Owls, I have examined Scotopella houvieri,
which has not yet been investigated from the present point of
view. The duodenal loop is widish and there is no trace of an
ileo-duodenal ligament
in fact, the ileic loop lay on the right side
of the body.
The ileic loop is quite simple and is about as long as
the duodenal. The jejunum shows three quite distinct loops
the fii'st of these, i. e. that immediately following upon the
duodenum, is wider than, but of about the same length as,
another short loop which immediately follows it. A third loop of
greater length has a distinct hint of spiral twisting.
In Syrnium
ahcco, Asio otus (see text-fig. 22), Strix perlata, JVmox hoohook,
Bubo maxinncs, B. virginianus, B. maculosas, B. chierascens, and
Strix flammea, the ileic and duodenal loops are connected by a
ligament which extends about halfway along the former loop.

—

;

The

diflerence is rather extraordinary in the matter of this
ligament between Scotopelia and other genera, and it is, of
course, possible that we have to do with an individual variation
of Scotopelia houvieri.
Text-fi"-. 22.

Intestinal tract of Asio oli

Lettering as before.

The division of the jejunal tract of the small intestine into
In Babo maculosus, for
separate loops is not always well marked.
example, there are no fixed folds whatever between the duodenal
and ileic loops; the whole of the jejunal region is like that of
the Gallinaceous birds or the Mammalia, and can be passed through
the fingers in a straight line without rupturing or even straining
the mesentery. The same statement applies to Bubo cinerascens, of
which species I have dissected two examples. I noticed here that
but these were
the undisturbed jejunum lay in slight spiral coils
;
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in no way permanent structures, but could be readily pulled out
straight.
In Btiho virginianus the greater part of the jejunum
lies in the same way in loose movable coils
but there is a hint
of a fixed loop
wide and shallow at the commencement of the
;

—

—

jejunum.
Bubo capensis (I have seen two examples) and
B. maximios were quite like B. maculosus and B. cinerascens, a
slight and quite unfixed spiral being particularly noticeable in the
case of the first-mentioned species.
I quite agree with Dr. Mitchell that Strix flammea has a
jejunum which may be regarded as archicentric.
I cannot,
however, understand why Dr. Mitchell should emphasise the
archaic character of the gut of this Owl by terming it "remarkably archicentric " and by figuring a state of afiairs * which is not
at all archicentric.
For, in his figure of Strix flammea, there is
correctly represented a well-marked " supraduodenal fold "
or
ileic loop, as I prefer to call it
and a definite loop in the jejunal
region.
The latter I did not find in that species of Strix but I
am not at all disposed to dispute the accuracy of Dr. Mitchell's
figure.
For in Strix perlataf the jejunal fold is disposed in
three more or less equisized and not very close loops but still
they appear to be definite loops, and the jejunum is not merely
a loose coil as in Bubo.
This species is therefore not at all

—

—

;

;

archicentric.

The conditions seen in Strix perlata seem to me to be a slight
exaggera,tion of those which I noticed in Strix punctatissima.
In the latter Owl the jejunum is formed by a tube which lies
in the undisturbed intestine as a spiral.
It can be smoothed
out without tearing any mesenteric connections into the not
circular but rather W-shaped coil so characteristic of Passerine
and many Picarian birds the rest of the small intestine is of
less calibre and becomes suddenly so
it again lies in the body
in a spiral fashion, but can be smoothed out in the same way
into a broad but rather irregular ileic loop. The ligamentum ileoduodenale extends nearly to the end of this and is attached to
;

;

about halfway down the duodenal loop. The pancreas extends
for rather more than halfway down the duodenal loop.
The
gut of this genus is considerably shorter than in, for instance,
Bubo, and is to be contrasted by its stiffness with the lower coils
of the latter.

Athene noctua, being a small species, might be expected to show
those diflferences from other Owls which are often met with in
comparing small species with larger allies. As a matter of fact,
the jejunal region of the gut is comparatively short and shows
no trace of any fixed loop such as occurs in some other Owls.
In this species the pancreas extends to the very end of the
duodenal loop; in a species of Ciccaba, in Strix flammea. Asia
otus^ Ninox hoobook, Bubo macidostcs, B. cinerascens^ B. virginianvjS, and some other Owls, the pancreas does not extend so far
* Trans. Linn. Soc.

t It

is

not

cpi'tiiiu

66, p. 21.8.
far tlu'Sf alleged species of

t. c. fig-.

how

8trLv have that value.
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clown the duoilenal loop, but it is longer than in tlie Accipitres.
This fact, indeed, and the rather greater extension of the
ligamentum ileo-duodenale, is the chief difference that distinguishes the Owls from the Accipitres, the general plan of the gut
in these two subdivisions of birds being otherwise similar in many
ways.
The groups that have been hitherto considered, viz. the Ratitfe,

Hemipodii, Picopasseres, Ouculi, Musophagi, Accipitres, and
with each other in that the jejunal region of the gut,
though it may vary gi'eatly in length, is never thrown into much
marked fixed loops, such as those which charactei-ise the groups of
birds that remain to be dealt with. There is, indeed, the commencement of the formation of such loops to be seen in the Accipitres
and Striges but they do not arrive at the perfection and complexity of interconnection which is exhibited in the i-emaining
Among the latter, however, with which I shall
families of Birds.
proceed immediately to deal, there are species and even genera
which show the simpler conditions of the jejunum that characterise
the families of Birds already dealt with for instance, in Phcvianus
among the Limicolae and in the Bustards and Cariamida?. In the
latter the simple conditions look like reduction while in Pluvianus
we may have to deal with an archaic representative of its family
which has not yet cast off the comparatively primitive type of
Galli,

Striges, agree

;

—

;

gut.

—

Alectorides. The Bustards are an example of a well-marked
family of birds which show a great uniformity in their intestinal
The species which I have myself examined are Eupodotis
tract.
australis and Houhara macqueeni, and they evidently agree with
In Houbara macqueeni the
Otis tarda as described by Mitchell *.
duodenal loop is attached to the ileic by a ligament which extends
the ileic loop is considerably
to the very end of the former
longer than the duodenal. The pancreas extends as far as the
very end of the duodenal loop. The jejunal region is formed of a
single fixed loop, which is not quite so narrow as is depicted in
Eiqjodotis australis (see text-fig. 23) has an intestine
Otis tarda.
which is so like that of Houbara that I can find no fresh terms in
which to describe it. Of birds admitted to be possibly allied to the
Bustards, that which most closely resembles the two genera just
The resemblance, howevei-,
referred to is Chunga hurmeisteri.
does not quite reach, though it> very nearly approaches, identity.
In this bird the duodenal loop is, as in the Bustards, shorter than
the ileic. But the ileo-duodenal ligament stops about halfway
along the duodenal loop, though extending further along the ileic.
point of likeness to the Bustards is the extension of the
pancreas to the end of the duodenal loop. The jejunal region of
the gut is also like that of the Bustards, in that it consists of but
one loop which occupies the whole region, of which, in fact, this
Here we have an obvious
section of the intestine solely consists.
;

A

* Trans. Linn. 8oc.

t. c.

p. 226, fig. 45.
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The loop differs, however, in being
considerably wider than it is in the Bustards.
These birds form
together a part of Mr. Sclater's Order Alectorides, and, as they
obviously agree together very closely in the characters of the gut,
I deal with these provisionally under that name for there is, at
any rate, no very general agreement as to their position among
I'elated groups and their affinities with each other.

likeness to the Bustards.

;

Text-fiff. 23.

Intestinal tract of Eupodotis australis.

Lettering as before.

Among the Limicol/E, with which, as 1 think, the Gulls and
Terns are obviously to be placed, there are several variations to
be seen in the coils of the alimentary tract. The most pi-imitive
form of the alimentary tract known to me among those birds is
shown in the case of Pluvianus cp.gyptius, for leasons which I
The duodenal loop is
shall indicate after describing the facts.
fairly wide and the pancreas extends back to the very, end of that
The jejunum is not definitely distinguishable from the
loop.
ileum, but the whole length of the small intestine, before it bends
upon itself to form the straight region which bears the small
and Passerine caeca, is loosely disposed as in Gallinaceous birds.
The

last part of this jejuno-ileic region

runs, as in Gallinaceous
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with the daodeual loop and is attached to it l»y an
ileo-duodenal ligament, which extends nearly to the end of the
duodenal loop. It is, as I think, possible to interpret this intestinal tiact in only one way, and that is as follows.
It has been compared with that of a Gallinaceous 1)ird, and this
is really tantamount to saying that in the coils of the intestinal
tract Fluvianits presents us with archaic characters.
After the
duodenal loop there is no mai-ked differentiation of the gut
birds, parallel

Text-fig. 24.

Intestinal tract of Plicviaitus agi/piius.

Lettering as before.

all.
There is, however, as it appears to me,
an advance upon the condition of the gut which
characterises the Gallinaceous birds and in the direction of some

into special loops at

an indication

of

other Limicolous birds. In the Gallinaceous birds the distal
extremity of the small intestine is straightened out, but it is
relatively only a small part of the jejuno- ileum which is thus
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from the much longer coiled region.
Now, in
Pluvifinus the distal portion of the jejuno-ileum can be cle rigeur
divided off fi-om the point lettered a in the figure (text-fig. 24),
after which point the intestine exhibits no resting in loose folds,
but passes in a broad curve to the point where it is attached
by a ligament to the duodenum.
have, in fact, here the
commencing separation from the jejunal region of a very wide
ileic loop.
There is, in fact, a close similarity with the gut
of Melanerpes *.
slight alteration in the gut of both of these
diiferentiated

We

A

Text

fiff.

25.

Intestinal tract of CEdicnemus scolopax.
Letterincj as before.

many

Picopasseres, where the ileic* loop is
from the jejunal but remains very
broad.
From this type, moreover, can be readily deduced the
plan of intestinal coiling which is found in some other Limicolous birds which I have examined.
One of the simplest of these
is Sarciopho7-us pectoralis, in which the ileic loop is attached to
the duodenal for nearly its whole length by the usual ligament
The jejunal has no fixed loops, but lies
and is also a wide loop.
birds leads to that of

more

definitely

marked

oif

* Vide

p. 62.
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in rather stiff coils, which approach a spiral there are about three
of these, so that the gut is not long.
It is quite difficult to
OMicnemus
differentiate this gut from that of most Picopasseres.
(CE. SGolopax and CE. grallarius) hardly differs from Sarciophorus.
;

this genus I may, in the first place, i^emark that the pancreas
extends back to the very end of the duodenal loop. The attachment
The ileic loop, moreof this loop to the ileic is as in Pluvianus.
over, at any rate in CEdicneinics grallarius^ is very wide, another
point of likeness to Pkoviaiius and, indef^d, to other Limicolous
indeed, in QiJ. scolopax
birds that will be mentioned presently
this
(see text-fig. 2.5) a separate ileic loop can hardly be defined
In both species of the genus
character, in fact, is of the group.
(Edicnemus that I have examined the jejunum lies more or less
in a spiral, which is most marked in CE. gr^allarius, though it is
only a short spiral of one complete turn even in that species.
It is particularly to be noted that this spiral, like that of Passerine
birds, is not a permanent spiral, but that it can be pulled out to
form an irregular circle without tearing any mesenteries. The
genera which have just been dealt with are, in fact, not far
removed from the common ground-plan, and the steps of differentiation are quite as is found in the great division of the Picopasseres.
further stage of differentiation is seen in Recurvirostra
Dr. Mitchell has correctl}^ commented upon the spiral
avocetta.
formation of the middle part of the gut, the jejunal region of the
nomenclature adopted in the present paper.
This bird shows the typical Limicoline characters in {a) the
fact that the pancreas extends to the very end of the duodenal
loop, {h) in the wide ileic loop, which is about as long as the
duodenal, and (c) in the extent of the ileo-duodenal ligament. The
spiral is a fairly regular one, and although certainly not longer than,
and, I think, hardly as long as, that of the Raven, differs from it in
The several coils
the important fact that it is a permanent spiral.
ai-e, indeed, connected together by mesentery and cannot be
What is a temposeparated out without tearing this mesentery.
rary character in the more archaic forms of gut has here become a

Of

;

—

A

permanent feature.
The Lari of Dr. Gadow's classification, which I myself prefer
to associate more closely with the Limicolous birds, have an
intestinal ti-act which entirely justifies the latter placing.
I have
examined Larti^s ridihundiis and L. argentatits among the Gulls.
In L. ridihundus the pancreas, as in Limicolous birds, extends to
the very end of the duodenal loop. The ileic loop is also wide
and is attached for the greater part of its length by the ileoduodenal ligament to rather more than the first half of the
duodenal loop. The whole of the jejunum, which is rather long,
lies in loose folds like the Mammalian small intestine, with no
I could not see any trace of a spiral arrangefixed loops at all.
ment in this specimen. In L. argentatus, however, the jejunum
lay in a biggish loose spiral, which was not in any way permanent.
There is, in fact, no difference between these two species of Larus.
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should be added, there was a distinct snpracjpcai

kink.
I have dissected two examples of Sterna fiuviatilis which agree
This genus also like
absolutely in the characters of their gut.
Larus is very definitely like the Limicolous birds. The pancreas,
as in those birds, extends back to the end of the duodenal loop.
The ileic loop is wide and of about the same length as the duodenal and, finally, the ileo-duodenal ligament is extensive and
reaches nearly to the end of the ileic loop in the one case, and for
The
more than halfway along the duodenum in the other.
jejunum lies in a rather short spiral of not more than three
the coils of the spiral, however, are not so fixed as in
circles
Recurvirostra, they can be pulled apart and ari'anged in about
three loops. This state of afl'airs has been figured by Dr. Mitchell
for Sterna hirundo, and his figui'e would fit perfectly the conThere is
ditions which I found to characterise Sterna Jluviatilis.
also a supracaecal kink.
The Auks are associated by some with the Gulls*, but by
others they are regarded as forming a distinct assemblage t or are
associated with the Grebes and Divers into one group Pygopodes J.
An examination of the intestinal tract of Fratercula arctica, (textfig. 26) leads me to reject the former view and to hesitate between
one or other of the two latter classificatory schemes. At the same
time, it must be added that there is room for divergence of opinion
in the interpretation of certain of the loops, as will be seen from
the following account, in which I am unable wholly to confirm
Dr. Mitchell's account. The duodenal loop is not in any way
The pancreas extends nearly,
remarkable and quite unfolded.
Thereafter follow two loops,
or in one specimen quite, to its end.
which belong to the middle (jejunal) region of the gut. These
are set more or less at right angles to each other but the
direction of the loop is, as I think, of less importance than the
fact that there are two of them (and two only), which are roughly

—

—

;

;

equal in size and very distinct.
Moreover, these two loops are interconnected by mesenteries.
It is obvious that we have here a close resemblance to the Grebes,
Tachyhaptes and Podiceps §, and to those birds only among those
whose anatomy in this i-espect is known. After these follows
a large ileic loop, which is difi"erent in sti'ucture to that of many
It is, however,
Mitchell figures it as a simple wide loop.
birds.
long and irregularly looped, and longer than the duodenal loop.
It appeared to me tha.t it ended in two prolonga.tions at its blind
end, in which case there is an obvious comparison possible with
the ileic loop in Podiceps cristatus ||, which is loosely folded at its
The small intestine before the casca is thrown
blind extremity.
into another loop, which Dr. Mitchell has duly noted and has
* U.ff., Mitchell, loc. cit.
t ^.g., Beddard, 'The Stractuve and Classification of Birds': London, 1898.
X -B. q-. Vertebrate List Zool. Soc. Lond. 1896.
§ See" below, p. 81.

||

See p. 81.
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with that short loop which he has termed the " supraIn a second specimen, all these characters wei-e
quite as plain, so that it cannot be held that the first individual
was in any way abnormal. Probability, at any ra.te, indicates this
conclusion.
A third example, a quite young and immature bird,
presented some slight differences which led me at first to suspect
irlentified

cpecal kink."

Text-fisf. 26.

Intestinal tract of Fratei'cula arctica.

Lettering as before.

I am assured, however, that this
a non-identity of species.
The only difierence concerned the two
suspicion is wrong.
Of these the first, i. e. that immediately following
jejunal loops.
the duodenum, is much shorter than the second or more distal
The latter, instead of being a simple loop equisized
loop.
Avith the first loop, is much longer and ha:s a kink, or sudden flexure
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to one side, in the middle of its course.
It looks, in fact, as if two
originally distinct loops were in process of reduction to one.
The
consideration of this specimen, therefore, renders another com-

parison possible, namely with the Cranes *, for in these birds the
jejunum has three separa.te loops. In other respects, the third
example of Frritercida arctica agieed entirely with the other two.
Apart from possible resemblances to other groups of birds that
have been indicated, the gut of Fratercida shows a feature of
particular interest in the great length and irregular disposition of

This latter is quite unattached to the duodenal
perhaps at the very base it is long and lies loosely
coiled like the Mammalian small intestine.
It is, in fact, the
This bird, in fact, shows an intestine
loiigest section of the gut.
constructed in a way which is exactly opposite to that which is
prevalent in the class Aves. When there are tracts of primitive
undifferentiated small intestine left it is nearly always the jejunum
In Fratercula the
that is involved, and not the ileic region.
jejunum is specialised into fixed loops, while the ileum has
remained unspecialised. Indeed, my experience of this structure
among birds has only furnished one example at all parallel to the
gut of Fratercula arctica.
This was an example of the Pheasant, Exiplocatmis nyctlienierus.
The Gallinaceous birds (see p. 55) ai-e very uniform in the
disposition of their intestinal tract, and one out of two examples
of this species which I have dissected was perfectly normal in the
structure of the gut.
A second individual, however, differed.
The duodenal loop was immediately followed by a straight, stiffly
fixed, descending tube of intestine, which bent back upon itself for
a short distance and then passed into a long loosely coiled region,
a kink became continuous ultimately with the straight portion
This coiled
of the ileum running to the junction with the cteca.
region of the gut, although lying on the left side of the body, was
not in any way attached to tlie duodenum. Thei'e is, therefore,
here, it will be seen, a reversal of the conditions found generally
In this example of Fitplocamus
among Gallinaceous birds.
nycthemerus the stiff descending intestine which immediately
follows the duodenum obviously represents in one sense the
equally stiff ascending piece of intestine which is in the other
example of E. nycthemerus, and also in other Gallinaceous birds,
parallel to and partly fixed by ligament to the duodenal loop
while in the latter the loose coils which form the major part of
the small intestine lie to the right hand. There is, in fact, a preThere is, as I think, an
cise reversal of the " normal " conditions.
undoubted resemblance between this " abnormal " example of
Eziplocamus nycthemerus and the normal arrangement of the
its ileic region.

loop, except

;

;

intestinal tract in Fraterctda arctica.
PoDiciPEDES.
I cannot quite explain by means of Dr. Mitchell's
figures the intestinal loops of the two Grebes Tachyhaptes

—

* Vide

p. 82.
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-Mid I'odicfps cn'siaiasf, of the former of wliicb s2)ecies
have examined two examples. The plan of the intestinal tract
in the Grebes is very distinct and nnlike that of any other birds
In Tachr/hajites the duodenal loop is conthat I have studied.
siderably longer than the ileic (the precise reverse of the condition?
obtaining in the Parrots), and the two are attached by a duodenoileic ligament which extends about halfway along the ileic loop
/lifriutili.'<*

I

I find only two jejunal loops (Mitchell figures
(see text-fig. 27).
four two long and two short, exactly as in Ara araraibna)^ which
are long and closely adherent for the whole of their length. The
inner of the two loops, that which is immediately connected with
the ileic loop, bore in one specimen a Meckel's diverticulum, as
is indeed figured by Mitchell.
The eeeca extend about halfway
along the ileic loop,

—

Text-fio-, 27.

Intestinal tract of Tachyhaptea fluviatilis.

Lettering as before.

Fodicejjs cristatus conforms to the general plan seen in the last
but difl'ers in detail. The ileic loop is peculiar and folded

species,

upon

itself in a way.
If unravelled it would be longer than the
duodenal loop, and thus differs from that of Tachyhajjtes fluviatilis,
shown in the illustration (text-fig, 27). The extent of the ligament
uniting this with the duodenal loop is much as in Tachyhaptes.
In the middle part of the intestine there are only two loops, as in

* Trans. Linn. Soc. tnm.
t Ibid. p. 185, «-. 0.

Piioc. ZooL.

Soc— 1911.

No. VJ,

cit. p. 18tj.
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Dr. Mitchell figures five. Tlie two loops are wider
but in the same way connected with
each other up to the very end. Like Dr. Mitchell, I could find no
Meckel's diverticulum.
Among the Ralli there is apparently but little modification of
the intestinal characters from genus to genus. Although I have
not examined the actual species which Hunter has described, it is
clear that his descriptions are in all probability perfectly correct.
Of the " White Fulica "yPorphyrio alhus, Cuv,] " he writes * " The
duodenum passes down as usual, and then up, somewhat higher
than at beginning, m.aking a sweep backwards to the loins and
commencing jejunum. This passes down on the right side, then u^p,
making a fold upon itself then a second fold, as also a third,
which last is attached to the first fold all these are pai-allel to
The intestine then passes down, more in the middle
ench other.
of the abdomen, further than the former three folds, along with
the duodenum." This fully tallies in the number of loops with
Dr. MitchelFs statement and with my own observations these
latter are, I think, worth mentioning in brief, since they further
emphasise the uniformity of this group.
In Hydrornis alleni, Rallus ahhotti, Povphyrio melanonotus and
P. madagascariensis the ileic and duodenal loops are pretty well
the same length and are attached hj a duodeno-ileic ligament
nearly to the end of both loops. In all of these forms there are,
as both Hunter and Mitchell assert for species examined by
them, three loops only in the jejunal region of the gut. The
last of these three loops is the shortest of the three in all of
the species which I have just mentioned. In Porphyrio (both
species) I found a very conspicuous Meckel's diverticulum, which,
as Mitchell correctly represents, lies near the bottom of the
middle loop. Finally, I may remark that this middle loop, at least
in Porphyria, is free from the other two loops (as John Hunter has
stated), which are connected by mesentery.
Aramides ypecaha quite a.grees with these other types and, as
in Porphyrio, the pancreas extends to the very end of the
duodenal loop. In this form also the first of the three jejunal
loops is the widest, and Meckel's diverticulum occurs at about
the middle point of the middle one of the three loo])s.
Among the Grues I have examined among oXh&as Anthropoides
paradisea and Balearica, which do not agree very closely in the
nature of their intestinal convolutions with those of G7-us virgo,
In both these Cranes there a,re three, and
as figured by Mitchell.
only three, jejunal loops, of which the first (as correctly indicated
by Mitchell) is much the Avidest. The two following are longer
and of equal length. On the first of these close to the blind end
Mitchell
of the loop there is (in Balearica) Meckel's diverticulum.
figures the ileic loop as trifid. I find that in both the Cranes and in
Grus japonicus which I have dissected (see text-fig. 18, p. 65) the
Tachyhaptes

than those

;

of Tachyhaptes,

:

;

:

;

,

*

'

E!<says

and

Olisei'vations,' p. 317.
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a double loop, the two eoin])lete vatlier narrow loops
being not quite equisized. Anthropoides leucauchen agrees entirely
with the other two species, and in all of them the pancreas stops
some way in front of the end of the duodenal luop. The existence
of three separate loops in the jejunal region is obviously a point of
similarity between the Cranes and Rails and of difference between
the former and certain other "Alectorides,'' e.g. Oariaraa, Bustard.
STEfJANOPODES.- The intestinal tract of a species of Fregata has
been examined and reported upon by Dr. Mitchell, who, however,
was not in a position to state precisely to wdiich species his
observations I'efeiied.
I have examined an example of Fregata
aquila, and have something to add to the facts enumerated by
Dr. Mitchell. He figures and refers to two cpeca. I found only one
The duodenal
cfecum, which was short and sessile, upon the gut.
and ileic loops are simple and of a.bout the same length. The
pancr-eas extends only about halfway down the duodenal loop
as in Birds of Prey, and the duodeno-ileic ligament is about coextensive with the pancreas.
The duodenum is also connected
with the jejunal area by a ligament which I have not found in
other birds.
The condition of the jejunal area is interesting when compared
with that of other Dysporomorphous birds. It is. comparatively
speaking, short, while that of Coi-morants and Pelicans is long.
This comparative shortness is mentioned by Mitchell, who, however,
has not seized upon a difference of some significance, as I think it,
which this bird shows from its allies.
In Phalacrocorax and Felecanus (the only other genera which I
have examined with reference to the mattei* now under consideration) the jejunum is disposed in a consideiable series of
closely applied regular fixed loops, as in Ducks, Storks, and some
other birds. Fregata presents us with a stage anterior to this.
There are no definite and regular fixed loops, but the whole
jejunum can be disposed in an irregular circle with bulgings here
It is not a simple archaic jejunum, as in the
and there.
Gallinaceous bird but neither is it the much specialised jejunum
It is hardly more advanced in the
of other Dysporomorphee.
direction of its immediate allies than is the corresponding part of
the intestine in an Eagle or an Owl.
The PsiTTACi possess a complicated intestinal tract, which is,
as I think, more correctly described by Owen than by Mitchell.
i'or it is quite impossible to repi'esent the various loops into which
the intestine is drawn in these birds in the fashion adopted by
Mitchell, as will be readily seen by a comparison of the
accompanying figure with his illustrations of Ara ararauna* and
Owen mentions the " packet of folds "
Stringops habroptilus f.
which are alternately connected as shown in the text-figure
appended, while Mitchell represents a series of loops sometimes
bifurcate or tiifurcate, though stating that they are " folded
ileic loo|) is

—

;

* P. Z. S. 1896, p. 155, %. '21.
f Trans. Linn. Sol-., Zodl. (^) viii.

)i.

211,

fig. '51.
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and twisted and doubled in a compHcated

It is easy to state the characteristics of the Psittacine
alimentary tract, which in the species and genera Ara ararauna,
A. militarise Nestor notabilis (see text-fig. 28), Chrysotis i/nornatus,

fashion."

Psephotus

Callocephalon

hcer)iatonott(,s,

galeatum,

Platycercus

Cacatua sulphurea, is constructed as follows.
The duodenal and ileic loops are single and elongated, as shown
The jejunal loop consists of, pi-oximally, a
in Mitchell's figure,
series of three loops one within the other, of which the ascending
limbs of two are connected respectively wdth the duodenal and

flaveolus,

ileic loops,

and, more distally, of two sepai-ate single loops longer

than those of the proximal bunch, which are not directly connected with each other but with the loops of the proximal packet.
The illustration will explain these interconnections better than a

more elaborate

description,
Text^fiff. 28.

llitestinal tract of l^estoi" notabilis.

Lettering as before.

While there is in the species mentioned the general uniformity
of structure which has just been explained, there are differences
of small detail.
Thus the two species of Ara differ, in that the
proximal complex of loops in

A ararauna
.

consists of only

two

ALIMENTARY TRACT OF CERTAIN BIRDS.
short loops, fi-om which
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follows that the two long loops interfacts, so far, are correctly shown in
Conurus leucotis is precisely
Dr. Mitchell's figure referred to.
similar to Ara ararauna.

communicate

directly.

it

These

Melopsittacus undulatus is still further reduced.
The proximal
complex is, as in the last species, reduced to two, but there is only
one of the two distal loops left and that is shortened.
On the other hand, Eclectus pectoralis is more complex than the
forms already considered. Among this group of birds the ligamentum ileo-duodenale is r^ather short and the pancreas extends
to the very end of the duodenal loop, or in some cases nearly so.
The ileic loop is often considerably longer than the duodenal. It
seemed to me' to be' particularly long in Stringaps hdbroptilus,
where it measured fully 8 inches in length.
Among the Pigeons I have examined one or two forms not
studied by Dr. Mitchell, This group contrasts, for instance, with
the Rallidfe in the variety of intestinal patterns which it exhibits.
This, it will be noticed, is in accord with variations in the group
in other anatomical char'acters *•
I propose, however', to deal with
two genera in which the intestine has become shortened in relation
to the fruit-eating habit, leaving other forms ttside until I have
been able to make a moi^e comprehensive study. In one of these,
Ptilopus hellus, the reduction in length, coupled with great increase
in calibre, has not go'ne so far as in the genus Carpophdga, with
which I shall deal later. In Ftilopiis belhcs the duodenal loop is
quite well mai-ked, though short and rather wide'
the pancreas
extends to its very end. The jejunal region which follo\vs is also
distinct from it ftnd fro'm the ensuing ileic loop.
The jejunal
region consists of a single loop only, the' two limbs of which lie in
close apposition, but can be considerably separated without tearing
any membranes. This region of the gut is therefore, in consisting
of a single loop without further complications, precisely like that
of the Bustards and Cariamas.
Tlie ileic loop is also well marked
and rather wide it is much longer than the duodenal. The ileoduodenal ligament is present, but not very e'xtensive. There is
also a ligament uniting the jejunal loop' to the entering limb of
the ileic loop for about halfway down the' latter. The plan of
;

;

the intestinal tract in this bird

is

therefore a i-athef primitive one,

reminding us of that of Otis and Gliunga and of the Ficopass6res.
In fact, the degeneration of the intestine has resulted in the throwback to a presumsibly earliei- state of afFairsv
The genus Carpojuhaga shows a further degerieration of the
intestinal tract, which is well known to fee very short in
this genus of Pigeons f.
The shortening is allso accompanied by
widening.
I

have examined

CJ.

ceuea

and C.

the duodenal loop has vanished and

In both of these
represented perhaps by the

concinmccis

* Gan-od, " On some Points in the Anatomy of the Columhte," P'. Z. S. 1874, p. 249.
t Cf., c. (/., GarroU, "Notes oU tht Oizzaid &*, of Caryoj/hrt^a latrans," P. Z. iS.
1878,

"p:

lOk
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kink in the ahmentary tube. The rest of tlie tube is
disposed in four parallel and transversely arranged lines, which on
further examination are seen to form a. spiral and which end in
a longitudinal section of gut running to the cloaca. I cannot
distinguish in this a jejunal from an ileic region. It is interesting
to compare with this " degeneration " of the intestinal tract in
the fruit-eating Pigeons the coiresponding alterations met with
In that biixl there is
in the fruit-eating Passerine yEluro&dus.
a vestige left of the duodenal loop, to the extremity of which the
pancreas reaches. Indeed, the rest of the gut has retained,
though in a reduced condition, the two recognisable divisions, of
which the ileum is represented, as in the primitive Picopasseres,
by f\ straight tract parallel with and connected by the usual
membrane to the duodenal loop.
.slightest

§

Some General

Considerations.

The new facts which have been described in the foregoing
pages give rise to certain reflections upon the affinities which
they appear to indicate between different families of birds and
upon the course pursued in the evolution of the gut of birds.
The facts, so far as they are known, do not appear to me to lead
to the establishment of a phylogenetic scheme, even of the
evolution of the gut only, so elaborate in the setting forth of
details as that which is drawn up by Dr. Mitchell as the result of
ISTevei'theless, it
his own labours in this department of anatomy.
does seem possible to indicate certain stages in the evolution of
the intestine, and here and there are indications, already to some
extent considered, of affinities between different Avian families.

§ The Primitive

Form of the

Intestine in Birds.

It is obviously necessary, before considering the features which
are the most primitive in the Avian alimentaiy tract, to get a
clear notion of the essential differences which distinguish the
alimentary ti-act of Reptiles from that of Birds by this means we
Dr. Mitchell
shall evidently arrive at the essential resemblances.
distinguishes the bird's intestine thus:
" It is distinguished from
the intestinal tract of reptiles chiefly by the fact that the three
the duodenum, Meckel's tract, and the rectum are
divisions
sharply marked off" one from the other." These lines are written
of Palamedea, which that author regards "as representing closely
It appears to me, however, that while
the ancestral type."
Palamedea is undoubtedly an ancient type, the definition used by
Dr. Mitchell is not a correct one. For, while in, at any rate, the
majority of Lizards known to me there is a very marked distinction between the small intestine and the large, the Crocodiles
show a further differentiation for they show a, very well-marked
duodenal loop as well. The divisions of the alimentary tract
therefore do not enable us to distinguish bet\veen Birds and
;

—

—

—

;

:
;
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Indeed, in an earlier paper*, Dr. Mitchell lias himself
Reptiles.
sketched in a perfectly correct fashion the aliraentaiy tract from
an Alligator, illustrating the facts to which I have just directed
Fi'om a gut like this it appears to me to be only just
attention.
possible to distinguish that of Gasuccrivs t in its general characteristics, among which I do not include the well-developed cjsca.
The only difference that I can detect is a closer approximation
between the ileic and duodenal regions in Casuarkis, already,
however, mai'ked, though to a less extent, in the Crocodilidae,
which, of course, foreshadows the very close association found in
This association, caused by the outgrowth of the
all other bii-ds.
long middle part of the small intestine from a short region of
the primitively straight gut, naturally bi-ings about the commencement of the formation of the fixed ileic loop, so conspicuous
a character of the alimentary tract of other birds. It is most
interesting to notice that among Crocodiles there is, in some
species at least, a quite distinct ileic loop, related perhaps to this
same association between the ileic and duodenal regions, which
is not, however, as has been already remarked, so close among
Birds. It is to be noted that here as elsewhere the closest association of Birds and Reptiles is shown, thoroughly justifying the
views of Cope, Huxley, and others. It may be admitted, therefore,
that Casuarius is, at any rate, one of those birds whose intestinal
tract, both arrangement and convolutions, hardly differs from
that of Reptiles, and is therefore primitive as compared with that
Nor, indeed, is there so far any very great
of many other birds.
difference from the most primitive form of the gut in Mammals,
where, as in Casuar^iibs and Crocodilus, the entire intestinal tract
is borne upon a continuous mesentery.

§

The Course of the Evolution of the Gut.

From the simple conditions which obtain in Gasioarius the
more complicated intestinal tract of other birds can be derived
and an almost complete chain of intermediate stages is exhibited,
even among the few genera which I have had the opportunity of
studying.
It is from this point that the characters of the intestinal tract in Birds diverge from those of Mammals, the Reptilian
It
conditions being left behind by both groups of Vertebrates.
may be convenient at this stage to point out the essential
differences which distinguish the intestinal tract of Birds from
that of Mammals. It has already been pointed outi that one
difference is to be seen in the fact that among Mammals the
permanent loops of the large intestine distinguish that gut from
the small intestine, where there are no such permanent loops
whereas in Birds it is the small intestine only which exhibits these permanent loops.
These characters, however, though
* P. Z. S. 1896, p. 137, fig. 1.
I have cvamined the species C.
X E-J; Gcgenbaur, Vergl. Auat.
t

rotJixr.hiJdi, C. intensus,

d.

Wirbelth.

and C. wesfcrmaitni.
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There are
distinctive in the negative sense are not universal.
whole orders of Mammals, e. g. Oarnivora, Marsupials, Primates,
Edentata, in which the colon has no permanent loops, while in

many

birds, e. g. Gallinaceous birds, certain Picopasseres, the
In addition to this very
small intestine has no fixed loops.
important difference, there appear to me to be two other disting-uishing featvires in the alimentary systems of the two orders,
which are perhaps equally important and are certainly more
regularly met with. In all Mammals above those few forms
(e. g. certain carnivorous Marsupials, certain Edentata * ), which

have so far retained the Reptilian characters of gut, the whole
intestine is rotated upon itself and the rotation is fixed and the
change of position of the various sections of the gut retained by
the ligamentum cavo-duodenale which moors the end of the
duodenal loop to the colon, mesocolon, or median dorsal body-wall
This ligament correlated with
on or near the postcaval vein.
the said rotation is universal among the higher and present in
most of the lower Mammals, In Birds, on the contrary, there is
no such tract of mesentery fixing the duodenum to the colon. So
the bird's intestine has retained the primitive Reptilian
The bird's intestine, however, usually has what the
mammal's intestine has not, a duodeno-ileie ligament. This doubtless is the ijhysiologieal equivalent of the duodeno-colic ligament
(as Mitchell t has pointed out), in so far as it serves to anchor the
perhaips otherwise inconveniently long and coiled small intestine.
It may also perhaps be argued from this that a short intestine
(<?. g, many Picopasseres) is shown to be a secondary state of affairs,
from the very fact that it is in those birds provided with a duodenoFor
ileic ligament, which may not be a mechanical necessity.
the existence of the ligament in question may be due to mechaIn any
nical needs in an ancestor with a long small intestine.
case, the morphological fact is to be noted and it constitutes a real
difference between the Mammalian and Avian gut.
In very nearly all birds whose intestinal tract is at or above
the level of that of the Cassowary, the end of the small intestine +
is attached by a mesentery of vaiying degree of development to
the duodenum. This, without any further specialisation, is the first
stage in the evolution of the gut from its simple archaic form.
This stage characterises the hypothetical Gallinaceous birds in
which it is universally present and quite similar in alL
This simple stage, which we may term Stage A, is also found in
other groups, but it does not occur in all the members of a.ny
other group as it does in the case of the Gallinaceous birds.
Among the Struthious birds, for example, we have it in the
Cassowaries, Ostrich, and Apteryx §, whose intestinal tracts are
far, in fact,

condition.

* For a general sui-vey, see Klaiatsclij Morpli, Jabrb.- xviii. 1892, and myself in
P. Z. S. 1908, p. 568 &G,
t Trims. Z. S, xvii. p, 524,
The chief exception known tO' me is fnniislied by Fratercula arctica, the
remarkable characters of tlie intestine of which bird I have already coanmentcd
upon {supra, p. 78).
§ The condition of Rhea requires perhaps further study.
[J;
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We

precisely similar so far to that of the Gallinaceous birds.
in certain Picopasseres (e. g., Melanerjyes) the same state of

have

aft'airs,

coupled in this case with a considerable shortening of the
the Limicolae the genus Pltcvianus is also in this

Among

gut.
stage.

The next stage, which may be called Stage B, is like the last,
The
save for the fact that the ileic loop is definitely formed.
To this stage, we refer the
jejunal region remains unspecialised.
gut in the majority of Picopasseres, including the Cuckoos and
Plantain -eaters. The "Alectorides" (in the sense in which I ventui^e
to use that term in the present communica,tion) seem, but perhaps
only seem, to belong to this stage. Among the Limicolous birds
Perhaps we should
iSa?'ciophoi-}ts find Gulls appear to belong here.
also place in this assemblage the Dyspor-omorph Fregata.
It is exemStage C is a slight advance upon the foregoing.
plified in certain Owls and Hawks, where the ileic loop is fully
difi"erentiated off and attached in the usual way to the duodenum,
and where the jejunum is largely laxly coiled without any definite
loops, save a single loop, and that not a very well-marked one,
which occui-s at the commencement of the jejunum. I have not
noticed this kind of intestine in any other group, except the
Nocturnal and Diurnal Birds of Prey.
might possibly be further divided up, but for the
Stage
present I do not see a clear Way through the great variations
which the intestine of the more complicated forms shows. In all
of them the jejunum has become differentiated into fixed loops,
which vary in number, in relative length, and in their relations
one to the other. The majority of the larger birds belong to this
stage, as, for instance, the Cranes, Rails, Ducks, and Storks.

D

§ TJte

Mutual

Affinities

of Avian Families jicctged hy the

hitestinal Coiivohitiovs^

The known facts do not, a«s I think, permit of any complete
scheme of classification of Birds by means of the variations in
the coils of the intestinal tract. Here and there, however, there
would seem to be such indications, which are tolerably well
marked. More frequently, however, either a general plan runs
through a seiies of two or three groups, which makes any
these groups in reference to each other
a complete isolation is shown.
The most salient
instance of the latter conclusion is undOTibtedlj' the group of
Parrots, whose intestinal coils are constructed upon a. plan which
is apparently universal in that group, but totally unlike anything
which i&' to be found in any other group. The afiinities of the
Psittaci have been very variously interpreted *, but it is clear
that the gut does not enable one to decide upon any of these
divei'se views.I cannot at all agree with Dr. Mitchell in saying
definite placing of
difiicult,

oi"

* Miuij- or most of tlicse ojiiiiions arc mentioned by Fiirlirin<rcr in liis
monumeiita'l' worlc. Uii'tursuehuimcn neber Morpli. ii. ^yst. dev Vogcl,' Amsterdam,
1888.
'
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common

type

is,

however, easily made

" *.

In the same way, the Ralli are a quite circumscribed group
judged by their intestinal coils, which bear only a general resemblance to other groups and, indeed, to no group in particular.
Their characters are constant throughout the group, so far as
known facts enable us to make a statement. The most that can
be said is, perhaps, that they are nearer to the Grebes than the
latter are to any other subdivision of the Bird tribe.
On the
other hand, it seems to me to be quite clear that if judged by
their intestinal coils the newer ideas with respect to the New
World Vultures and other Accipitresf must be abandoned, as
Dr. Mitchell has correctly pointed out
it is necessary to revert
to the older view which regarded the Condors as merely Viiltures.
In the same way, although in this Dr. Mitchell does not agree
with me, the older opinion as to the Owls, that which placed
them close to the Accipitres and not in the neighbourhood of
vai-ious Picarian genera, is most certainly justified by the close
similarities in the mode of arrangement of the intestinal loops.
At the same time, it is also easy to distinguish these two groups
by the small but constant characters afforded by the ileo-duodenal
;

ligament.
And, again, it is by no means possible to distinguish by characters that carry any conviction the intestinal tract of a Grebe or
Tern from that of the Owls on the one hand or large Passerine
birds on the other
while the Gulls and Terns on their side
offer resemblances to what I venture to term " the other " Limicoline birds.
Negative features are perhaps more salient in making
a brief sui-vey like the present.
Thus it is clear that the
Tinamous are quite unlike the Gallinaceous birds and that the
genus Turnix is equally to be removed from that assemblage.
The Bustards and Cariama, moreover, show no. particular likeness
to the Cranes, though the first two seem to be closely allied to each
other, as I have already pointed out.
It is noteworthy that all the
four types J of Struthious birds differ from each other as much
as would seem to be possible in view of the undoubtedly primitive
characters of the gut in all of them, with the possible exception of
Rhea.
;

§ The Relationship between the Gut

and

the

Nature of the Food.

"When we contrast the

Penguin with its enormous
and the intestine of a
Bustard with only three short intestinal loops, there would appear
to be a very marked difference between a fish-eater and an
omnivorous bird, and thus a close relationship between the form
and length of the gut and the nature of the food eaten by its
intestine of a

series of closely adpressed straight loops

a

* P. Z. S. 1896, p. 155.
t These opinions are so well known that I need not quote what would have to be
lonp: list of books and memoirs.
X Casuarius and Droitiicus belong, of coursBj to the same type,
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There is not, liowever, in .ill cases a relationship
plainly to be recognised between differences in diet and
differences in the intestinal part of the alimentary tract, and on
the other hand a totally different diet sometimes coincides with a
Phylogenetic
close similarity in the intestinal convolutions.
possessor.

which

is

me to have much more to do with these
Furthermore, the way in
differences in the gut.
the intestinal tract is modified in accordance with the diet,
it does .appear to be so modified, seems to have pursued a

I'elationship appears to
similai-ities

which

when

and

<liSerent path in different groups in

some

cases.

birds, for instance, the general idea is that the

Of fi.sh-eating
gut is long, and

that undoubtedly is the case with the Penguin and the CormorantPelican group.
But then in these groups no representatives a,re
Directly we come to the
known which are not fish-eaters.
consideration of groups of birds which contain fish-eating genera
and genera whose food is not fish, we are sometimes met by a
totally diflerent state of afiairs.

According to the statistics collected by Mr. Newstead*, the
Terns (of three species) a,re exclusively fish-eaters. Yet their gut
is not markedly and indeed hardly at ail different from that
of the Avocet, which devours aquatic insects, and some other
Limicolfe which select a similar diet.
The .Kingfisher {Alcedo
ispida), which is, according to the same authority, practically
entirely a fish-eater, has a gut which is very like that of the
omnivorous Corvines, and has, moreover, a much shorter spiral
jejunum than in the differently feeding Halcyon sancta. The
Toucans t are mainly fruit-eaters, though, like so many birds,
they will vary this diet with animal food. And yet their intestinal tract differs very little from that of Podargus, which is
presumably not at all a fruit-eater, but subsists entirely upon
insects and other animals.
Again, the Touracous X are fruiteating birds but their gxit is like that of a vast series of Picopasserine birds which feed upon all kinds of food.
In asserting that the gut is short in all purely frugivorous and
insectivoi'ous birds. Dr. Gadow practically admits how little stress
can be laid upon the relationship between length of gut and the
nature of the food. For the nature of the diet in each case is as
different as possible.
Nor can any general principles be stated as
to the complication of the gut in families of birds which live
differently.
Thus the plan of the gut in Apteryx is practically
identical with that of the Gallinaceous birds, and the character
of the food differs.
On the other hand, the pattern of the gut in
Accipitrine birds is not dissimilar to that of Owls, and here w^e
have a general similarity in diet. It is, in fact, not possible to lay
down general rules which have not copious exceptions. Many of
these exceptions can be gathered fi'om the foregoing pages.
;

* Supplement to th(> .Journal of the noavd of A.cjricultuve, vol. xv. No. 9 (1908).
t Newton, A Diftion;ivy of Birds (Loudon, 1893), sub voce •Toucan."
Id. thirl. " Tounicou."
'

J;

^

§ Id. ibid., " Digestive .System.'

'
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§

Summary

of Facts relating
Coils of Birds.

to the Intestinal

We

are in a position, I think, to lay down with confidence the
following genei-al statements with regai-d to the intestinal tract
These statements are deduced from the
of the Class Aves.
memoirs of others who have written upon this subject, as well
as from the facts ascertained by myself, and embody in a brief
form what is known upon the subject dealt with in the present

communication
(1) There are no essential difierences between the intestinal
The most complicated alimentract in Birds and in Crocodilia.
tary tract in Birds can be derived through a series of stages from
:

the simple Crocodilian form.

Mammals
(2) The intestinal tract of Birds diffei's from that of
in that there is never in the former, as there is generally in the
latter, a rotation of the gut coupled with an attachment of the
duodenum to the colon or mesocolon by a duodenal caval ligament.
On the other hand, there is nearly alwa^ys in Birds an ileoduodenal ligament which serves to hold together the gut and
Furthermore, in Mammals the
is wanting in Mammals.
colon may be specialised into fixed loops, while in Birds such
fixed loops are found only in the small intestine.
(3) The small intestine of Birds can, with rare exceptions, be

which

distinguished into duodenal, jejunal, and ileic regions.
(4) The duodenal region consists of a long well-defined loop
(only absent in certain fruit-eating Pigeons), which is usually
or a
straight, but sometimes (e. g. Milvus) shows indications of
pronounced spiral arrangement, as it does also in certain
Crocodilia,.
It is wider or narrower in different groups, and the
enclosed pancreas extends a greater or a less way towards the

—

—

extremity of the loop in different birds.
(5) The jejunal region is sometimes (e. g. Gallinaceous birds)
marked ofi" from the duodenal by a sudden diminiition in calibre.
but is sometimes as
It is usually the longest section of the gut
short or even shorter than either the duodenal ot ileic region or
It may be a tract of intestine without any fixed loops (as
both.
in the Gallinaceous birds, various Passerines, &c.), but if of considerable length is usually specialised into a series of two or more
fixed narrow loops, which may be interconnected by secondary
mesenteries in different ways, distinctive of difierent groups of
An intermediate condition is seen (e. g. among Accipitres
birds.
and in Fregatct), where the jejunum is not arranged in lax and
alterable coils as iii the Gallinaceous birds, but is stiffened here
and there into wide loops, which are not so sharply marked off
as in the more specialised birds and are not interconnected by
secondary mesenteries.
(6) The ileic region is not always quite distinct from the
In less specialised
jejunal, and degrees of distinctness occur.
intestines there is no definite loop, but the end of the ileum is
;
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attached for a variable distance by a secondary mesentery to tlie
In more specialised intestines the ileic region
duodenal loop.
forms a distinct loop which is narrower or wider, and which is
equal to, longer, or shorter than the duodenal loop, to which it is
attached for a greater or less length by the ileo-duodenal ligament
already mentioned. Not infrequently the ileic region consists of
two loops, of which one is often small and lies just above the
ca?ca.

(7) The plan of the gut is constant (except for very slight
variations) in all the members of certain groups.
This is the case
with the Psittaci, Galli, Raptores, Striges. In the case of other
groups, there are considerable divergences of structure within the

this is the case with the Picopasseres, Limicolpe, Grues,
Struthiones (if, that is to say, the two latter groups can be
regarded as natural groups, which is open to doubt on other
grounds).
comparison of the intestine of Birds Avith that of
(8)
Reptilia (especially Crocodilia) allows of the recognition of more
and of less primitive types of intestine. The most primitive type
Strutkio, Apteryx, and all the
is found in the Cassowaries,
and is also seen among the Picopasseres
Gallinaceous birds
Most Picopasseres
(Woodpeckers) and Limicolse {Pluviamts)
and the Birds of Prey (nocturnal as well as diurnal) show a rather
more specialised form of intestine. In the remaining groups of
Birds the intestine is more specialised still and in several different

group

:

A

;

.

directions.

from a
(9) Certain classificatory results seem to follow
comparison of the differences exhibited by the intestinal tract.
Thus, the resemblance of both Cuculi and Musophagi to the
Picopasseres, and the likeness between all the Accipitres (New
"World and Old World, nocturnal and diui'iial) are remarkable.
The close likeness between the Bustards and the Caiiamidse is
The Passerine character of the gut of
to be commented upon.
Turnix and the possible likeness between Cryjyturus and Rhea
seem also to be shown.

7.

On the Specimens of Spotted Hyasnas in the British
Museum (Natural History). By Prof. Angel Cabrera,
C.M.Z.S.
[Received November

5,

1910: Read November 29, 1910.J

Every zoologist working on the Spotted Hysenas with suitable
material from different localities feels the convenience of recognising several local forms. As early as in 1812, two of them
were admitted by Cuvier, and in modern times no less than nine
other " species " have been described. It is not easy to say with
which form Erxleben's Hycena crocuta, afterwards the typeof the
genus, or subgenus, Crocaia, must be identified, as the species was

—

:
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based on the " Spotted Hy«3na"of Pennant *, and this author
gave no definite locality, saying only that the animal is fovmd in
" Guinea, Ethiopia, and the Cape." That indication practically
embraces all the African countries known in Pennant's time,
excepting only Barbary and Egypt. As to the original description, made from a specimen shown in London some years
before, it runs thus
" Short black mane hair on the body short and smooth
ears
short and a little pointed their outside black, inside cinereous
body and limbs reddish
face, and upper part of the head, black
brown, marked with distinct round black spots the hind legs
with transverse black bars tail short, black, and full of hair."
Now, I have never seen, nor found described, a Spotted Hysena
with black mane. Young specimens commonly have dai-k hairs
in it, producing a general blackish tinge, but it seems clear that
Pennant's specimen was not young, as in the description it is
afterwards stated that it was bigger than the striped species, and
the author says about the latter in a previous page that it is
It is therefore necessary to suppose either
larger than a big dog.
that Pennant spoke from memory and forgot some details of the
coloration, or that the actual specimen represented a form quite
unknown to modern naturalists. The latter view being a very
unlikely one, I prefer to think that the desci'iption was written
from memory only, under the impression of a reddish-brown
animal spotted with black, and perhaps a not quite developed
specimen with a little of the juvenile dark hair in the mane.
This determination being adopted, it seems to me very probable
that the specimen alluded to came from Senegambia, although
this locality is not mentioned among those given by Pennant as
inhabited by Spotted Hytenas. Senegambia and the Cape were,
during the eighteenth century, the two countries that chiefly and
almost exclusively furnished the European menageries with
But in the Cape Hytena the ground-colour
African animals.
is a dirty yellowish which nobody would call reddish brown,
whereas this rather indefinite designation may be correctly
applied to the peculiar colour, intermediate between dark
cinnamon and raw umber, of the Senegambian Hysena. The fact
that Pennant did not include Senegambia in the habitat of the
species is of little, if any, impoi-tance, as he compiled the geographical distribution from the works of Bosman, Kolbe, &c., and
Avas evidently unaware of the provenance of the specimen he saw
in London. In his Game Animals of Africa,' Mr. Lydekker says
that the typical Hycena crocuta is the form found fi'om Southern
Egypt, across Central Africa, to Senegal in the west and the
Transvaal in the south. I cannot agi-ee entirely with such a
As will be seen below. Spotted Hyaenas fi'om the
conclusion.
Nile Basin and East Centiul Afi-ica ai-e verj' different in colouifrom the animal described by Pennant and Erxleben, and therefore
:

:

:

;

:

;

;

'

*

'

History of Qiuulrupcds;

i.

(1781)

p.

252.
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The supposed disthese countries at least must be discarded.
tribution being restricted in this manner to Central Africa and
Senegambia, it becomes clear that, as Centi-al Africa was totally
unknown to Europeans in Pennant's time, the only conclusion at
which we can arrive from Lydekker's statement is that which I
have adopted. Crocntta crocuta may therefore be selected as the
name for the Senegambian Spotted Hyajna, at least until a
stronger argument can prove that this view is not the right one.
As I have said above, Ouvier, in his Ossements Fossiles,'
distinguished two different forms of Spotted Hytenas, a grey
one and a reddish one. In the second edition of the same work,
he states that his reddish Hytena is frequently found about
the Cape, but the source of this knowledge is not given. The
first exact description of the Cape Hysena is by Desmarest*, who
named it ffycena cajyensis. As to H. rvfa, of the same author,
based on Cuvier's i-eddish Hysena, its exact locality being unknown,
it is best to consider it as a synonym of true crocuta.
Boitard t
gives the three names to one and the same animal, and describes
a yellowish Hyaena from the Cape as H. citvieri, this name
becoming thus a synonym of Desmarest's capensis.
Since the publication of all these old names, no other splitting
'

till 1900, when MatschieJ deCrocuta wissmanni, from German
"West Africa
C. gariejjensis, from the Orange River
germinans, from Gei'man East Africa
and (7. thierryi and
In a subsequent paper §, the same
C. togoensis, from Togo.
zoologist named the form from Kamerun C. noltei, Satunin
has
given the name leontiewi to the Abyssinian Spotted Hyaena,, a,nd
Lonnberg ^ has described two other forms from East Africa,

of the

group has been attempted

scribed five so-called

new

species

:

;

;

C

;

||

C. kibonotevisis,

from Kibonoto

plains,

and

C. j^anganensis,

from

the Pangani River.
It is impossible to decide now, without the comparative study
of large series of specimens, and especially of skidls, whether all
these forms are true different species, or whether they are local
races of one or of several species.
From the material in the Bi-itish
Museum, which I have been able to examine through the kindness
of Mr. Oldfield Thomas, F.R.S., it appears that two different types
of skulls may be distinguished
a broad one, in which the width
of the palate across the upper carnassials is practically equal to or.
a little greater than the length of the lower tooth-series exclusive
and a narrow one, in which the width of the palate is
of incisors
equal to or a little less than the length of the upper tooth-series.
This latter always being 4-15 mm. shorter than the lower toothrow, it is clear that the difference between the two types can be
:

—

;

*

'

Mammaloo;ie,'

i.

(1820) p. 216.

t Le Jardin des Plaiites, 1845, p. 232.
X SB. Gesellsch. Nat. Fr. Berl. 1900, pp. 18-58.
§
i|

%

L.
'

c.

1900, p. 211.

Zoologischcr An/.ei.srer,' xxix. (1905) p. 556.
Kilimanj. Mcru Expcd. 1908, pp. IB-lS,.

Sjosted't,

plf^.

5

&
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Moreover, the ratio between the zygodetected at first glance.
matic breadth and the condylo-basal lengtli is 65 to 72'5: 100 in
narrow skulls, and 70 to 75 100 in broad skulls. Of course, I
in young skvills the proportions
refer solely to adult specimens
are very changeable, according to the age.
Three only among the eleven forms described up till now
seem to be represented in the British Museum collection, as
:

;

follow

:

—

Crocuta capensis Desm.

Two adult specimens, one from the Cape (B.M. no. 46.8.3.3,
Tamer), and another from the Pongola River, Zululand (B.M.
no. 2.2.8.1, D. Bruce), and a young one from the Cape (B.M.
no. 37.9,26.90, Turner).

Gi'ound-colour dirty cream-bufl"; spots

numerous, and of a pale hair-brown mane dirty
ochre-yellow snout and feet dai-k-coloured, between sepia and
hair-brown. Skull of the broad type.
small, round,

;

;

—

Condylo-basal length,
of no. 46.8.3.3.
zygomatic breadth, 176; interorbital breadth, 57;
rostral breadth on canines, 64 width
postorbital constriction, 42
of palate across the carnassials, 114; mandible, fi-om condyle,
180; upper tooth-series*, 100; lower tooth-series. 111; upper
lower carnassial, 30 x 12.
carnassial, 35 x 22
A specimen from the Cape in the Madiid Museum of Natural
The
Science is entirely like the British Museum specimens.
figure given by F. Cuvier in his Histoire Natui-elle des Mammif^res,' after a living animal obtained in the saine locality by
Capt. Baudin, is not good, the difierence in height between the
fore and the hind quarters being too exaggerated.
Skull-measitremenis

236 mm.;

;

;

;

'

Crocuta wissmanni Matsch.

An

old specimen from Linyanti (B.M. no. 0.10.3.1, P. C. Eeid).
Ground-colour ochraceous under surface, from the throat, pale
cream-colour.
The spots are very dark brown and show a
tendency to form longitudinal rows on the flanks. On the limbs
they are darker, almost black, and reach a lower level than usual
Snout dark brown. Feet buffin the group. Mane ochraceous.
Skull of the narrow type.
yellow.
zygoSkull-measurements. Condylo-basal length, 256 mm.
matic breadth, 185; interorbital breadth, 64; postorbital
width of pala,te
constriction, 53
rostral breadth on canines, 66
across carnassials, 112; mandible, from condyle, 1 90 upper toothseries, 113; lower tooth-series, 117; upper carnassial, 35 x 20
lower carnassial, 32 x 11.
It is not without hesitation that I call this specimen 4OTssmaw?w,
as it lacks the black feet which Matschie says are characteristic
of the German West Africa Hysena, and which are to be seen in
;

—

;

;

;

;

;

* In dcscvihing Carnivora, I always measure the tootli-rows from the front of
the canine to the back part of the hindmost cheek-tooth.
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Schreber's plate xcvi. (Saugtli. ), with which toissmanni is iJentiiied
But the ochraceous ground-colour, the paleness of the under parts,
and, moreover, the relative proximity of Linyanti to Epukiro, the
type-locality of toissmanni, prevent me from giving it a new name,
at least until some other specimens are available.
Bv the way,
the material on which Crocuta loissmanrd was based is far from
good.
The type is a skin without skull, and Prof, Matschie is
not sure that the skull from Windhoek, described in his paper,
really belongs to the same form.

CrOCCTA LICOXTIKWI

A

iSiituniu.

without skin, from Abyssinia (B.M, no, G9.2.2.13,
Its dimensions answer rather well to those given bv
Jesse).
Satunin for his specimen 5784. It belongs to the narrow type
and is broken behind, it being, therefore, impossible to measure
skull,

condylo-basal length.
Skull-measurements. Zygomatic breadth, 153 mm.; intei'orbital
breadth, 55*5 postorbital constriction, 41
ro.stral breadth on
canines, 58 width of palate across the carnassials, 99
mandible,
from condyle, 172 upper tooth-series, 98 lower tooth-series, 103
vipper carnassial, 36 X 19
lowei- carnassial, 26 x 10.
Another skull, without skin, fi'om the White Nile (B.M. no.
2.8.5.4, Maj. Dunn), seems to belong to the same species whereas
another from Bar-el-Zaraf (B.M. no. 0.8.6.2, Stanley Flotoer)
evidently represents a different form, perhaps the Huflanese
Hyeena, which I do not dare to name without knowing the colours.
It is of the broad type, and undoubtedly came from a very biganimal.
its

—

;

;

;

;

;

;

;

;

;

There are in the British Museum, besides the specimens just
mentioned, some otliers representing three different and apparently new forms.
In describing them, it is oiily provisionally
that I use binomial names.

Crocuta rufopicta,

sp. n.

—A

very pale reddish form with red spots, quite
different from the grey Hytenas of Abyssinia and Uganda.
Ground-colour pale ochraceous buff, verging to tawnv
Colour.
ochraceous on the back and the mane, and fading to pale buff on
Spots small, very scattered, and ochraceous
the under parts.
Feet ochraceous. Tip of the tail blackish, as
rufous in colour.
usual in Spotted Hysenas.
Palate nari-ow, its gi'eatest breadth being rather less
Skull.
than the length of the upper tooth-series.
Bullfe elongate
paroccipital processes considerably drawn backwards, their hind
outlines appearing, when the skull is I'esting on its basis, aa
oblique lines.
Skull-measurements (of type). Condylo-basal length, 240 mm.
zygomatic breadth, 159 interorbital breadth, 53'5
postorbital
rostral breadth, 59
constriction, 40
width of palate across the
carnassials, 97; mandible, from condyle, 178; upper tooth scries,
Proc. Zool. Soc— 1911. No. VIl/
7
Diagnosis.

—

—

;

—

;

;

;

;

;

;
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103; lower tooth-series, 106-5; upper car nassial, 36x20; lower
28 X 11.
Hah. Odixeina, Boran Country.
B.M. no. 9.6.1.14. Collected by Mr. DrakeTyjie. Old female.
Brockman.
Remarks. The type-skin lacks the head and fore part of the
neck, but it is so different from all the other Spotted Hyaenas
that, although the only specimen and an incomplete one, it
C. kibonotensis, pale
deserves to be considered a new form.
reddish in colour like ?^nfopicta, has the spots dark brown, not red,
and its skull, an excellent photograph of which has been published
by Lonnberg, is also different from that of the present species or

carnassial,

—

race.

Crocuta thomasi,

sp. n.

—A

pale grey, black-spotted Hysena, with the skull
Diagnosis.
of the narrow type.
General colour pale gi'ey, strongly suffused with buff"
Colour.
on the fore quarters, and marked with large black spots, very
irregular in form, some of them being elongate and even someMane dirty ochre-yellow, fading to cream-buff" on
what linear.
the sides of the neck, where there are two irregula.r rows of faint
Feet and legs to near the elbow and the
burnt-umber spots.
Tail pale grey, blotched
knee dark clove-brown, almost black.
with small blackish spots, and with the distal half black.
Palate narrow, but not so much as in C. ru/ojncta, its
Skull.
largest breadth being practically equal to the length of the upper
tooth-row, and even considerably exceeding it in young specimens,
Hinder outin which the carnassial is not yet quite developed.
line of paroccipital processes forming a vertical line.
Condylo-basal length, 245 mm.
Skull-measureinents (of type).
zygomatic breadth, 165 ; interorbital breadth, 54 postorbital conwidth of palate
rostral breadth on canines, 58
striction, 41
mandible, from condyle, 175; upper
across the carnassials, 101

—

—

—

;

;

;

;

100; lower tooth-series, 107; upper carnassial.
35 X 18 lower carnassial, 26 x 10" 5,
Hah. Ankole, Uganda.
Collected by Sir Harry
Type. Adult male, B.M. no. 1.8.9.27.
Johnston.
Remarks. I have seen two other specimens, from Ankole also,
one obtained by Sir Harry Johnston (B.M. no. 1.8.9.28) and the
other, a young female, collected by Mr. Delme Radcliff"e (B.M.
All three are rea.dily distinguishable from the
no. 5.4.3.4).
other grey Hyaenas of East Africa. The Abyssinian C. leo7itiewi
is not pale grey in colour, but " braunlichgrau, auf der Mitte des
Rlickens rostbraunlich," and has a smaller skull (zygomatic
breadth about 155 mm., against about 165 in C. thomasi). In
C. panganensis, from the Coast Region, the colour is da.rker,
brownish ash, verging to rusty brown in the mane, a,nd the skull
The
is considerably broader behind the postorbital processes.

tooth-series.
;

—

;;
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C. togoensis appears to be the only species similar
Uganda B[ya?na, but according to plate 104 of

in colour to the

Lebende Bilder aus dem Reiche der Tiere,' in
Dr. Heck's
M'hich the type of the species is figured, in the Togo Hysena the
large spots are more regular in form, and there are among them
The
some very small spots which are not present in thomasi.
skull of togoensis is, moreover, of the broad, not of the narrow,
The original specimen is a young one, and thei-efore usetype.
less for comparison, but an old topotypical specimen in the Berlin
Museum, Prof. Matschie kindly informs me, presents the following dimensions width of palate across the carnassials, 107"1 mm.
upper tooth-series, 99-8; lower tooth-series, 109-3. Of course, it
'

:

was not to be expected that a so plastic group would be represented by the same form in two countries so widely separated.
I have much pleasure in naming the Uganda Hysena in honour
of Mr. Thomas, as a remembrance of the kindness shown me while
examining the invaluable collections under his charge.

Orocuta nyas^,

sp. n.

—A

pale yellowish Hysena, with large dark spots and
Diagnosis.
pale brown feet.
General colour dirty bujff; mane pale ochraceous
Coloior.
belly dark brown. The spots are dark Vandyke-brown, large and
very scattered on the body, smaller and more close-set on the
limbs.
On the sides of the neck there are some faint traces of
brownish-red spots. The muzzle is of a pale, dirty wood-brown,
and the feet are of this same colour, somewhat lighter.
Palate long and narrow, its greatest breadth practically
Skull.
equal to the length of the upper tooth-row.
Zygomatic arches
comparatively close to the skull.
Skull-measarements (of adult female, paratype).— Condylo-basal
length, 260 mm,
zygomatic breadth, 179 interorbital breadth,
61; postoi-bital constriction, 48; rostral breadth on canines, 69
width of palate across the carnassials, 110
mandible, from,
condyle, 190: upper tooth-series, 111; lower tooth-series, 119;
upper carnassial, 38 x 20 lower carnassial, 32 x 12.
Hah. Mount Milanji, South Nyasaland.
Type. Immature skin and skull.
B.M. no. 92.8.1.5. Collected by Alexander
tea nd presented by Sir Harry Johnston.
Remarks. There are in the British Museum, besides the type,
an old female skull (92.8.1.4), measured above, and a stuffed
specimen exhibited in the public galleries, both received from
The species, which very probably is the
Sir Harry Johnston.
same as found in Portuguese Ea,st Africa, is readily distinguishable from C. germinans, its geographically nearest ally, this latter
being a much darker animal, wood-brown with the mane clay-

—

—

;

;

;

;

:

—

colour.

Why

—

—
ON A VARIKTY OF PLUMAGE IX A BED GEOUSE.

100

EXHIBITIONS AND NOTICES.
December

13, 1910.

G. A. BouLEXGER, Esq., F.K.S., Vice-President,
ill

the Chair.

The Secretary read the following report on the additions made
to the Society's Menugerie during the niontli of November,

1910:—
The nninber of registered additions to the )Society's Menagerie
during the month of November last was 181. Of these 72 were
acquired by presentation, 31 by purchase, 33 were I'eceived on
deposit, 35 in exchange, and 10 were born in the Gardens.
The number of departures during the same period, by deaths
and removals, was 209.

Amongst the

additions special attention

may

be dii'ected to

:

American Bison [Bison americamos), born in the Menagerie
on Nov. 1st.
5 Canadian 'Wi\:piii (Oerviis canadeiisls), 1 J 4 $ from Canada,
purchased on Nov. 8th.
and 2 Tas1 Tasmanian Wolf (Thylacinus ci/nocephalas), c?
manian Devils {Sarcophil/cs sataiiicus). from 'J'asinania, purchased
on Nov. 21st.
1

,

,

.

»^

,

Dr. H. Hammoxd Smith, M.Ii.C.S., E.Z.S., exhibited a mounted
specimen of the Red Grouse {Lagopus scoticus) which displayed
a curious variety of the ordinary plumage, and made the followingremarks
" This Grouse was sent to me by Mr. Wynj-ard Dixon, of
Sheffield, from the Gilkerscleugh Moors, Abington, Lanarkshii'e,
on October 4th this year. The bird is a cock. Tlie colouring is
not common, and the specimen is not quite like the so-called
peppei'-aiid-salt variety, of which I saw a good example at
In the bird now
Mr. Boyals, where this bird was set up.
exhibited, while the wings show grey colour, the feathers under
the chin are more like the colour of the feathers of a young cock
pheasant, a,nd there is just an appearance of a light ling round
one side of the neck there are also a few bronze-coloured
Of this moor Mr. Dixon says in one of
feathers on the flanks.
I was much surprised the first time I came to this
his letters
district to find pheasants on the moors considerable distances
from coverts or farms in fact, the pheasants do not appear to
he further states that
come into the spinneys till November
he has seen them two miles from any covert. But all who have
shot on moors adjoining pheasant preserves are aware that
pheasants will stray for very long distances over the moors from
the coverts, especially if there a,re bilberries to be found. It has
been suggested that this bird may be a hybrid between the
pheasant and the grouse I can find ho pre\ious i-ecord of kSucIi
:

;

'

:

—

'

;

;
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Grouse vary considerably in their colouring from very
hybrid.
dark to cream-colour. I do not personally contend that this bird
in my opinion it is a Grouse, and I show it this
is a hybrid
evening as a curious variety of the colouiing of the ordinary
a.

;

Red Grouse."
Other zoologists present confirmed
opinion that the bird was not a hybrid.

Dr.

Hammond

Smith's

Mr. D. Seth-Smixh, F.Z.S., Curator of Birds, exhibited some
the Austi-alian Yellow-rumped Finch {Mnvia Jiaviprymna). These birds had been kept alive in an outdoor aviary
in England, and had developed certain markings tending towards
slans of

those of another closely allied species, Mtmia castaneithorax.
The exhibitor attributed this to the fact that the former species
was a desert fox'm of the latter, and when placed in a, humid
environment tended to revert to the plumage of the lattei-. He
referred to a paper he had published on this subject in the
Avicultural Magazine,' 1907, p. 195.
'

Dr. W. E. HoYLE, M.A., F.Z.S., English Member of the International Commission on Zoological Nomenclature, explained the
Report presented to the Graz Meeting of the International
Zoological Congress, and referred in particular to the proposals
made for the protection of well knoAvn zoological names.
discussion followed on the portion relating .to the formation
The
of an Official List of most frequently used Zoological ISTames.
feeling of the Meeting was very strongly in favour of the International Congress giving its authority to the forming of a List of
Zoological Names, the significance of which should not be altered
by application of the rules of the International Code. It was
Tinanimously agreed to accept the action of the Congress if it

A

would adopt

this course.

PAPERS.
8.

On

the Segmentation of the Occipital Region of the

By Edwin

in the Batrachia Urodela.

S.

Head

Goodrich.

M.A., F.R.S., F.Z.S., Fellow of Merton College, Oxford.
[Received November 29, 1910

:

Read December

13, 1910.]

(Text-figures 29-51.)
rutroduGiion.
It

is

now

known

that in the Craniata Gnnthostomata the
lying behind the auditory capsule is a,
structure, formed of a number of segments -jriginally
well

region of the head

compound

—
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like those of the trunk.

A

process of cephalisation leads to the
fusion and partial suppression of a number of skeletal segments,
or scleromeres, which combine into a compact occipital region
continuous with the remainder of the skuil in front. Through
its wall issue segmental nerves.
At the same time, there is a
tendency for the corresponding muscular segments to become
reduced.
The history of this subject has been so often told that
it need not
be repeated here (SeAvertzoif 9, Gaupp 3, and

myself

The

6).

Amniota has been found to include
behind the vagus nerve four scleromeres enclosing three roots of
the hypoglossus nerve.
There are therefore probably at least
live segments altogether between the auditory capsule and the
atlas
the first corresponding to the glossopharyngeal, the next
to the vagus, and the last three to the hypoglossal.
Possibly
there are a few more.
In the Pisces the posterior limit of the head is both less
definite and more variable in position
but the postanditory
region probably always includes at least seven segments.
The
Selachians have been most thoroughly studied, and in them there
are about eight segments behind the auditory capsule (metaotic
segments).
The first corresponds to the glossopharyngeal nerve
and the fourth mesoblastic somite (three of these being prootic)
the next four segments belong to the vagus, and the last three to
the hypoglossus, much as in Amniotes. But in the Selachian the
anterior sclerotomes and myotomes are more distinct. The first
metaotic somite produces no myotome, and therefore preserves no
ventral nerve-root.
The remaining occipital somites contribute to
the hypoglossal musculature, and their corresponding ventral roots
are the spino-occipitals of Fiirbinger (s z).
But the muscles of
these segments tend to disappear in ontogeny from before back
wards. In adult Selachians some two or three hypoglossal roots
are usually found piercing the occipital region of the skull. An
examination of the early stages, however, reveals the complete
series of somites, nerves, and skeletal segments, which make
occipital region in the

—

;

;

up the postauditory region

of the head.
"Very different is the state of things in the Batrachia (Amphibia).
Here the skull appears to end immediately behind the
vagus foramen and nerves contributing to the hypoglossal issue
from the vertebral column behind the occipital condjdes.
The first, second, and third spinal nerves may form the
complex hypoglossal the second being the main, and often the
only, hypoglossal nerve in the adult.
These facts immediately suggest several questions
Does the
occipital region of the Amphibian really include fewer segments
than that of the other Gnathostomes, or have certain segments
been telescoped and practically crushed out ? Are the hypoglossal segments of the Gnathostomes really represented by the
first three trunk-segments of the Amphibian, or have these simply
assumed the function originally fulfilled by others farther forward ?
;

;

:

—
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Further, if the Amphibian head includes fewer segments, it may
be aslved whether this condition is primary, or due to the return
of segments to the trunk which formerly held a place in the head.
It is essential before attempting to answer these questions to
determine how many head-segments can actually be tx-aced in
Other observers have attacked the problem, but
ontogeny.
With a view to settling this
their results are not in agreement.
point I undertook the study of the development of the headregion in the Axolotl [Amblystoma tigrinuTn).
My method has been to reconstruct series of sections on
For this purpose it is important to have a very compaper.
I have to thank
plete set of stages cut in various directions.
Dr. J. W. Jenkinson for the loan of a lai-ge number of excellent
An
series of sections filling up the gaps in my own preparations.
appropriate number of stages has been selected for represenbut it will be undei-stood
tation in the figures given in the text
Of these figures,
that intermediate stages have been examined.
nos. 33-38, 40-43, and 45 49 were drawn from Mr. Jenkinson's
;

series.

Description.

Before describing my own observations it will be well to give
A
a brief account of the results obtained by previous workers.
good general description of the development of the skull of the
He describes the basilar
Axolotl has been given by Parker (7).
plate, or floor of the cranium behind the pituitary fossa, as formed
of a parachordal extension of the trabecular bars, combined with
" proper occipital parachordals behind."
The latter give rise to
the occipital condyles but their exact relation to the myotomes
is not elucidated, although Parker notices that the glossopharyngeal ganglion lies behind the auditory capsule between the first
and second myotomes. Stohr (11) has given a very similar account
Like
of the development of the skull of Siredon [Ambly stoma).
Parker he found that the postpituitary region of the skull develops
from three separate sources the anterior parachordals (" Balkenplatten ") derived from the trabeculae, the auditory capsules, and
By means of reconstructions of sections he
the occipital arches.
made out clearly the origin of the posterior occipital arch. These
arches, compared to vertebral arches, grow over the brain above,
and along the sides of the notochord (occipital parachordals of
Parker) join the backward extensions of the trabeculse (" Balkenplatten "), and enveloping the notochord form the basilar plate,
which subsequently fuses with the auditory capsules. Stohr,
however, did not make out the exact position of the occipital
element with regard to the nerves and myotomes.
Sewertzoff (9) was the first author to attack this problem directly.
According to his account there are two metaotic somites, giving
rise to two myotomes in the embryo (text-fig. 50, B, p. 116).
The 1st disappears later. The 2nd, corresponding to the vagus,
Behind it, in the septum between the 2nd and
remains.
The first trunk-segment
3rd, develops the occipital arch.
;

:
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(3rd nietaotic) has a myotome, a ventral root, but no ganglion.
The next and succeeding trunk-segments are complete. That
this description is incorrect has already been suggested by Miss
Piatt, who has given us a detailed and admiiable account of the
development of the head in JS^ectitrus (8).
The
Miss Piatt analyses the postauditory region as follows
1st somite belongs to the glossopharyngeal segment, develops no
The 2nd, 3rd, and 4th are
myotome and has no ventral root.
vagus segments the 2nd somite disappears venti'ally, but its
dorsal portion develops muscle which combines with the more
fully formed myotome of the 3rd somite. The 4th and succeeding
The 3rd, 4th, and 5th grow down
somites develop myotomes.
ventrally to give rise to the hypoglossal muscles, supplied by the
The 6th segment
ventral roots of the 4th and 5th segments.
(3rd of the trunk) is the first to have a complete spinal nerve,
with ganglion, ventral and dorsal root. The first neural aich lies
between the 4th and 5th somites. Between the 4th and 3rd
somites appears the occipital arch marking the hind limit of the
skull while between the 3rd and 2nd somites is formed a rudimentary preeoccipital arch, which is taken into the auditory
capsule.
If this account is correct, thei-e are three metaotic
segments in the head of Amphibia,, the myotomes of the last two
being represented in the adult by the anterior region of the dorsal
temporal muscle.
:

—

;

;

mx.

sop.

hi/a.

br.'

^^^^

Dissection of a full-grown Axolotl, showing the skeleton and nerves of the head
and three trunk-segments.
The cartilage is dotted. "View from left side.

Coming now to my own observations on Amblystoma, we may
begin with a glance at the structure of the full-grown animal as
shown in text-figs. 29 and 30 *. The hyomandibular branch of the
facial nerve issvies from behind the otic process of the quadrate
* For explanation of the lettering of these text-figures

see p. 120.

105

OF THE HEAD IN THE BATRACHIA URODELA.

and the overlying squamosal, and passes down the hyoid arch. The
glossopharyngeal and vagus come out together behind the auditory
capsule the former supplying the first branchial arch, and the

—

remaining ai'ches. A large
vagus runs along the alimentary canal, a

latter giving off three branches to the
viscei'al

branch

of the

Text-fio-. 30.

Outline of spinal cord and hind brain, with roots of cranial nerves and

first tvvo

spinal nerves, seen from left side.

and slender latei'al line branches to the
Through the bony neural arch of the first vertebra issues

dorsal branch upwards,
skin.

the first spinal nerve, having a. ventral root only. Passing over
the vagus it soon joins the complete second spinal, which has
dorsal
two roots *, and comes out behind the first vertebra.
twig of the first spinal supplies the temporal muscle. The first
and second spinals together make up the hypoglossal nerve.

A

spg

Partial reconstruction of the hind region of the skull and the anterior region of
the trunk of an advanced larva with a head 6 mm. long. The cai'tilaginous
skeleton and nerves are shown through the myotomes.

Text-figs. 31 and 32 are partial reconstructions of a larva which
has nearly acquired the structure of the fully grown animal.
The auditory capsule is chondrified and fused to the basilar plate,
* Miss Piatt finds only a ventral root to this nerve in Xcctio-ifs. Thcvf
doubt that both roots arc present in Amb/i/sfoma as well as a ganglion.

cuii

be no
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Text-fig. 32.

^r

fzo.

sp.'-^

.

nz!

cpg.

Partial reconstruction of tlie hind region of the skull and the anterior region of the
trunk of the advanced larva shown in test-tig. 31. The mj'otomes have been

removed.

Text-fig. 33.

vr.

poc.

na:

mt
Text -fig. 34.

Partial reconstructions of the left side of the head region of a younger larva,
in which a large amount of cartilage is developed.

shows the inner wall of the auditory capsule, and the anterior myotomes
of the trunk through which are seen portions of the skeleton and spinal
The vagus nerves have been cut short at their exit from the skull.
nerves.
In text-fig. 34 the skeleton and nerves are more completely shown, but the
m\isclps have been removed.

Text-fig. 33
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and the prseoccipital and occipital arches. The latter is complete
above the brain.
The second muscular segment, really the third
myotome developed in the 4th somite, is split in two by the
vagus.
The first hypoglossal nerve comes out between the skull
and the first neural arch.
Text-fiii. 35.
0£.

Sp."^

na; zpq

poc.

gt.

Partial reconstruction of the left side of the head region of the larva shown in
text-fisi'. 34.
Represents the same structures cut back to nearer the middle
line, the auditory capsule and side wall of the skull being- removed and the
vagus roots exposed.

Text-fig. 36.

f
fac.

ac

99^'

gv

nch.
Kftconstraction, seen
neural arches.

from above, of the hind region of the

Some

skull, and anterior
roots of cranial nerves are seen on the right.
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A larva slightly younger is shown

in text-figs. 33, 34, and 35,
this stage the ventral portion of the 2ncl myotome is still
It lies below the vagus between the occipital and the
preserved.

At

prseoccipital arches.

The

latter is seen to be a thickening in the

continuous below with the
reconstruction of a rather earlier
stage seen from above (text-fig. 36) shows the capsule beginning

inner wall of the auditory

cajDsnle,

basilar plate (text-fig. 35).

A

Text- fig. 37.

spg-

mt.S

Left side view of a partial reconstruction of the anterior end. Cartilage is beginning
The traheculfe have been cut short. The pronephric funnels are
to appear.
indicated in metaotic segments 5 and 6.
The ventral portion of myotome 1
is still

present.

Text

fis.

38.

n

/J

Text-fig. 39.
spg.

na

vrf^oc.

vr.

brn.

J
Partial reconstructions seen from the right side.
In te\-t--fig. 38 arc the m^-otomes
and pronephric funnels. The trabecula; have been cut short.
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tocbondrifv behind tlie occipital ai'cli is fused on above the vagu.s.
The floor of the sknll widens out considerably from the occipital
segment forwards to allow space for the bixiin, and the preoccipital
arch is placed opposite the point where the occipital parachordal
plate meets the anterior pai-achordal plate, a point not yet chondrified.
Although it appears to chondrify in continuity with the
auditory capsule, the prajoccipital arch is probably serially homologous with the neural ai-ches, as already suggested by Miss Piatt.
;

nch
Reconstruction, seen from above, of the licaJ and anterior trunk-region. Tlie dorsal
ends of tlie gill-arclies are shown, also the ventral region of the myotomes.
Cranial nerve-roots are indicated on the right side.

Its first appearance as a procartilaginous rudiment is seen in texttig. 37, taken from a still younger larva, in the septum between the
2nd and 1st myotomes. At this stage the ventral portion of the

somite) is still present.
The auditory capsule
recognisable and quite without cartilage.
In the next younger stage, text-figs. ,38 and 39. the pra^occipital

first

myotome (2nd

itself is scarcely
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arch has not appeared, the ventral portion of the first myotome is
larger, a ventral nerve-root is seen supplying myotome 2, and the
neural arches are mostly in a procartilaginoas state.
Text-fig. 40 is a partial reconstruction of another larva of about
the same stage, but rather younger. The ventral portions of
myotomes 1 to 6 are shown, also the spinal ganglia. Procartilage
vaguely indicates the position of the aiiditory capsule, the occipital
arch is scarcely yet marked out, but the next three neural arches
Text-jBg. 41.

Text-fig. 42.

Reconstructions of the anterior region, seen from tlie right side. The visceral arches
and auditory sac are seen in text-fig. 4il these have been removed in textfig. 42, where the nerves are shown.
;

ca,rtilage.
The first myotome is quite,
and the second myotome nearly, cut into a dorsal and a ventral
The
portion by the roots of the glossopharyngeal and vagus.
ventral remnant of the first myotome (2nd somite) varies considerably in development, for in the younger larva drawn in
text-figs. 41 and 42 it is hardly distinguishable. At this stage the
trabeculse and visceral arches are the only skeletal elements visible,
and true cartilage can scarcely be said to have appeared.

have begun to develop
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ventral piece of the
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43), again,

(text-fig.

At

myotome.

a

still

Ill

shows a large
younger stage

Text-fig. 43.
f..

3s.

mtj^2
spg.

cfr.

Left side view of a reconstruction of tlie antei'ior region.
The visceral arches are not completed.

the trabeculse have not appeared and the visceral
arches are represented by mere rods of procartilage.

(text-fig. 44),

Text-fig. 44.

mi

gv.

rnr'^^

mt'
Right

as.

hrls.

f.

"^3

side view of a reconstruction of the anterior end of a larva in which the
raesoblastic skeleton is represented only by procartilaginous rod-like visceral
arches.

We now come to embryos without true mesoblastic skeleton.
These earlier stages are most important in determining the number
of postauditory segments.
Text-figs. 45 and 46 are reconstructed
from an embryo 5 mm. in length they both are views from
above, but text-fig. 46 reaches farther down, so as to include
the alinieutary canal nnd optic vesicles.
Myotonies 4 and 5 are
;
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correspouding

to

the

two

pronephric

funnels.

2 tind 3 give off diverticula passing beliind the

4th
branchial slit to form hypoglossal muscles.
The ventral portion
of the first myotome is some way behind the auditory vesicle and
Below and in front
the rudiment of the hypoglossal ganglion.
while in front of the
of the vesicle is the hyoidean somite
rudimentary spiracular gill-slit lies the niandiljular somite.
;

Text-fiff. 45.

prn

Partial vec on struct ion, seen from above, of the anterior region of an embryo in which
the mesoblastic skeleton has not yet appeared. The epidermal thickenings
cot responding to the glossopharyngeal and vagus nerves are indicated by
dots.

Another embryo of about the same length, but a little younger,
shown from the side in text-fig. 47. Here the auditory vesicle
is still quite continuous Avith the epidei'mis, and the relation of the
The slits are represented
.somites to the gill-slits is well shown.
is
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Text-lig. 46.

mf.'

mt.

Similar reconstruction of the more dorsal region of the same embryo
as in text-fig. 45.

Text-fiff. 47.

ocp.

\"'

mds

mm. long. The cavities of the
The auditory sac is a thickening directly
gill-pouches are shown in black.
Dots indicate epidei-malthickertings. .
i-.^'-continU-ouswith'the'epiblast.-

JJeft side

view of a reconstruction of an embryo 5

Proc. Zool.

Soc— 1911,

No. YIII.

8
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In front is seen the mandibular
in black, though not yet open.
somite, below the rudiment of the trigeminal ganglion.
Behind
it lies the hyoidean somite, just in front of the vesicle and below
the facial rudiment. Posterior to the vesicle is the glossopharyngeal rudiment, below which extends the first metaotic somite
passing downwards into the first branchial arch.
The vagus
rudiment extends over the next two and part of the 4th somite
the first myotome is placed over the 2nd branchial arch.
Text-fig. 48 is a plan of a young embryo 3 mm. long, seen from
the dorsal aspect, the ners^ous system being partly removed. The
;

Text-fiff. 48.

mt.3
Partial veconstraction of the anterior region of an embryo 3 mm. long, seen from
above.
The greater part of the central nervous system has been removed to
expose the alimentary canal, notochord, &c. The first and second metaotic

somites overlie the

first

and second

gill-arches.

position of the somite with relation to the other structures is
much the same as in text-fig. 47. Lastly, in text-fig, 49 is drawn
the youngest stage we need investigate. The dorsal portion of
the 2nd postauditory somite has become closely pressed on to the
3rd somite, with which it remains intimately associated. Indeed,
in the latter stages it is seen to be indistinguishably fused with
it, the two combining to form the anterior region of that dorsal
muscle which in combination with the 3rd myotome makes up
the temporal muscle of the adult. Neither. at this nor at ajiy
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sub.stance.

Text-fic 49.

mt

Right side view of a reconstruction of an embryo 3 mm. long. The first metaotic
somite appears below the developing anditory sac and the glossopharyngeal
epidermal thickening.

Thi 2nd somite

is

closely applied to the 3rd.

Conclusions.

From the foregoing account it will be understood that in
almost every particular my observations confirm the conclusion
reached by Miss Piatt in her study of Necturus. In Amblystoma as in Necturus there are three occipital segments.
The
first metaotic somite, hovi'ever, disappears very early.
Probably
the examination of an insufficiently complete series of stages
misled Sewertzoff (9) into the belief that there are only two
metaotic somites the first being either missed or later confused
with the second. Gaupp, in his excellent review of the development of the skull (3), seems rather to favour Sewertzoflf's interBut if the diagram given by the lattez^, and repropretation.
duced by Gaupp, were correct, the second and third branchial
rami of the vagus would lie outside the head area in the first two
trunk-segments and the third bra.nchial ramus, passing behind
the last gill-slit, would then belong to the second trunk-segment
already provided with a complete spinal nerve possessing two
roots and a ganglion.
This is obviously not the case. The
results of Sewertzofi" and myself are compared in text-fig. 50.
Only in unimportant details do my own observations difier from
Miss Piatt's. For instance, I find a ventral nerve-root in segment 3 and a dorsal root in segment 5. Moreover, the ^ganglion
8*
;

;

'
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Text-fio'. 50.

poc.
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Diagrams of the segmentation of the metaotic region

B

according to Sewevtzoff,

A

according to

my own

in

Amphibia

:

observations.

of seo-ment 4 seems to be early included in the rudiment of the
Finally, text-fig. 51 represents what I believe to
vagus' ganglia.
be the true composition of the Amphibian head.

Text-fig. 51.

sp-

brsl.'

Diagram

of the segmentation of the anterior region of an

We may now

hyp.

hypm
Amphibian.

turn to the questions suggested on page 102. If
been stippressed, it is apparently behind the
have
segments
any
Gegenbaur (4)
vao-us root that they I'lave been crushed out.
befieved. the occipital arch to be « compound of several skeletal
-
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segments, not the homologue of a single neural arch a,s Stohr
Fiirbringer adopts much the same view in his great
supposed.
monogi'aph (2), concluding that the occipital condyle of the
Amphibia occupies the same segmental position as the last
occipital segment in the Selachii.
Many segments are supposed
to have been crushed out between this and the vagus corresponding to the region in the Selachian skull through which
pass the spino-occipital nerves.
He claims, indeed, to have found
possible ti'aces of these segments in C'rypioh-anchus,

where he

discovered a smalh ventral nerve-root {z.) piercing the occipital
Miss Piatt and Gaupp (8 and 3) are inclined to accept
bone.
Fiirbringer's view.
IS'ow the adoption by so many anatomists of
the theory that a number of segments have vanished from the
Amphibian head by a pi-ocess of excalation is, I venture to think,
based not so much on facts as on theoretical considerations.
In the first place, there is a reluctance to admit that a structure
like the occipital condyle can be homologous in two groups,
although developed in different segments. But there can be no
doubt that the homology of an organ is independent of its
position in the segmental series.
The hind limbs of a Frog, an Axolotl, and an Amphiuma are
homologous, in spite of the fact that they are placed in different
segments. It is unnecessary here to recapitulate in full arguments which have ali'eady been given at length elsewhere (5, 6)
with regard to the development of the fins of fishes. But I may
That every trunk-segment is capable of producing
briefly state
limb-elements that is to saA', of contributing to the formation of
median and paired fins. The shifting of a fin up or down the
body is not due to the migration of fin -material from one place to
another in the course of ontogeny the fin, as a whole, arises
from that region of the trunk which it occupies in the adult (as
is shown by the development and the nerve-supply).
Relative
displacement in ontogeny is due almost entirely to " concentration," a relative narrowing of the base of the fin.
Change of
position in phylogeny is brought about by progressive reduction
on one side, and growth on the other apparent migration is due
to certain segments beginning to contribute to the fin at one
end and certain other segments ceasing to contribute at the
other.
By such " transposition " the fin may reach an entirely
:

—
;

;

;

new position.
Kow, in the

case of the fins of fishes, I have already shown (5)
that it is not possible to account for variation in position by
the theoiy of inter- and excalation. Growth and transposition
from one segment to another alone account for the facts. The
same is probably true of the occipital condyle. Thei'e is not the
slightest trace of the disappearance of segments behind the vagus
in the ontogeny of the Amphibia.
are familiar with tiie
variation in the extent of the gill-region in Yertebratesby mei'e
growth. Obviously tlie hind limit of the series of gill-slits varies
1)ack\\"ard or forward, according •. as cLTtain.: segmcuts. cease'.tu

We

.
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gills or take on the function of gill -formation.
The
posterior limit of the skull is doubtless altered in the same way,
and the position of the occipital condyles may shift vip or down

develop

the segmental series. There should, therefore, be no theoretical
objection to accepting the ana,tomical and embryological evidence
that the occipital region of the head in Amphibia contains only
three segments. If segments conld really disappear, leaving no
trace behind, it would be hopeless to attempt to homologise
segments in any two forms.
There is another theoretical consideration which seems to have
led to the adoption of the view that the occipital region of the
Amphibia is not as simple as it appears. It is urged that if it
contained only three segments, the Amphibia would be more
primitive than the Fishes from which they have descended. The
possibility of the reduction in the number of occipital segments
has just been explained above but is there really any necessity
to assume that it has taken place ?
From whatever Fishes the
Amphibia may have been derived, we may be sure it was not
from fvilly specialised Selachians. Fi-om palaeontology alone we
may hope to obtain definite evidence on this point until contrary evidence is brought forward, there is no necessity to assume
that the ancestors of the Amphibia had more than three differentiated occipital segments.
Of all the living fishes the Dipnoi are
those which most closely approach the Amphibia
even in the
modern Ceratodus there is no occipital condyle, no distinct limit
between head and trunk. It is true that several trunk-segments
have here been more or less completely assimilated to the skull
(Sewertzofif, 10)
bvit thei-e is no reason to believe that in the
remote common ancestor of the Dipnoi and Amphibia the dividinglimit between the two regions could not have been developed
three segments behind the auditory capsule. This seems to be
in agreement with the conclusions of Agar (1), based on a study of
the development of Lepidosiren and Protopterus '*.
The hypoglossus in the Amphibia and Amniota may certainly
be considered as homologous, although not necessarily composed
of the same segmental nerves.
It is owing to the shortness of
the skull in the Amphibian that the hypoglossal roots come out
;

;

;

;

behind

it.

Summary.
The
Three

chief contents of this paper may be summarised as follows.
occipital segments occur in tlie head of Amhlystomu.
Of

the three somites developed in these, the fii-st forms no muscle
and disappears early the second forms a myotome divided into
dorsal and ventral portions, of which the former alone persists,
fusing with the myotome next behind. The myotome of the
third segment persists dorsally, that of the first trunk-segment
;

* The
modern

Amphibia seems to have been formed as in the
Important evidence as to the assimilation of the hypoglossal
segments in primitive Amniotes may perhaps be gleaned from a careful investigation of early fossil Reptiles.
For instance, it seems to me not improbable that in
FareiasaHVus the occipital region is still in nn intermediate condition.
occipital region in fossil

species.
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it to form the
temporal longitudinal muscle
supplied in the adult by the first spinal nerve.
The glossopharyngeal nerve belongs to the first metaotic segment and has
no ventral root. To the second segment belongs the vagus root,
with which seems to be combined the ganglia of the next two
nerves.
No ventral root was found in the second segment but
a ventral root occurs in the last metaotic segment in early stages
The first spinal issues from between the skull
of development.
and first neural arch as a ventral root only it joins the second
spinal to form the hypoglossal nerve supplying muscles derived
from ventral outgrowths of the second, third, and fourth myotomes.
The basilar plate of the skull is formed by a backward growth of
the trabeculae meeting a forward growth of the base of the
occipital arches.
It fuses with the auditory capsules, and with
the prseoccipital arches developed in the septum between the first
and second myotomes. The occipital arches arise in the septum
between the second and third myotomes. There is no evidence of
the disappearance of segments behind the vagus, and no valid
objection to the view that the hind limit of the skull may shift
backwards or forwards in the course of phylogeny. At the same
time there is no reason to suppose that the ancestors of the
Amphibia had more than three occipital segments, when the
occipital condyle became clearly defined.

combines with

;

;

1.
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For iu all the work I have scarcely in
the privilege of being.
a single instance been vinable to obtain from the library of the.
Natural History Mvisenm what books I have wanted to verify
Linneeus's quotations, however rai-e and obscui'e they have been.
Without such an advantage it would have been impossible to
do the work at all.
With regard to the method used for finding the type-species of
the Linnean genera, I would di'aw attention to the very considerable extent to which the principle of tautonj^my is available.
In
great propoi'tion of cases Linnseus selected as a generic name a
term which had been used by eai-lier writers for the single name
of a member of the genus, so that among the species of any given
genus there is commonly one which has among its synonyms the
name used by Linnaeus for the genus.
These names are generally quoted from Gesner, and comprise
the most conspicuous and best-known members of each genus, so
that in nearly all cases the genotype selected on this system is the
very one which by general consent we should wish to have for the
Any other rule that has been suggested, either "first
type.
ai.

species " or " elimination,"

is liable

— indeed, the many

so satisfactory
known to need

any

to produce results

by no means

objections to both are too well
insistence upon here.
Nor can any later and

arbitrary selection of types without reason assigned be taken as
necessarily valid.
In two cases only, those of Simia and Dasypus, are results
arrived at difierent from those obtained by previous wi'iters.
The
shifting of the latter name from the rarer
Eujihractihs'^ to the
really common Tatusia is unfortunate, but is necessary if we are
to get the benefit of the general stability which is obtainable from
the acceptance of the principle of tautonymy.
The case of /Simia, however, is very different, and I confess to.
hoping that the suggestions which are now being made for some
overruling decision in the case of certain well-known but
technically misapplied names may be carried out, both a,s to a
number of such names in general and to Simia in particular.
But it seems advisable, nevertheless, to put the technical case
irrespective of the prospect of any such decision, and therefore
(while hoping that a fiat attaching Simia to the Orang may go
forth) I have to point out that this name should be applied to
the Macaques, with S. sylvana (the Barbary Ape) as its type,
while Anthropopithecus will remain available for the Chimpanzees.
Should no such fiat as I speak of ever come to pass, this allocation of Simia is at least better than its application to the
'•'

Chimpanzees. Not only is it less confusing in itself, owing to the
consequent total abolition of the combination Simia satyribs, connected for a century with the Orang, but now sought to be applied
to the Chimpanzee, biit also the genus to which it goes, that of the
Macaques, is already ma,rked as the victim of a. noraenclatural
change, for Pithecns antedates Macaca, and therefoi'e one change
....
is not much worse than the other.
.

.

-
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Moreover, the Macaques are far less often dealt with or spoken
by outside writers, not up to date in nomenclatural technicalities, than are the Anthropoid Apes, among whom such a change
has the maximum of inconvenience.
[After the completion of the present paper, there has come into
my hands a copy of the " Opinions i"endered by the International
Commission on Zoological Nomenclature," dated July 1910, but
received by members of the Gratz Congress only at the end of
of

October.

In this publication the question of Linnean Genera in general
Hnd Simla in pai-ticular is dealt with, certain conclusions are
come to not differing widely from my own, and the principle of
tautonymy as applied to the names in Linnteus is on the whole
approved of.
Two genera {Mas and Camelus) have types definitely fixed for
them, twenty are mentioned as " seeming to retain as types " the
species I fix for them by tautonymy, though this is " not a ruling
by the Commission," and Dasypus is ignored.
With regard to Simla, the Commissioners, while seeing that
the rule brought the type on to sylvanus, would appear to have
thought it a benefit for zoology that satyrus should be considered
as such, an opinion in which I believe but few zoologists on
Under
careful consideration would be found to agree with them.
this idea a brief but rather far-fetched and unconvincing argument
is adduced to avoid the simple conclusion about sylvanus, viz.
that " an examination of Gesner's text shows that he did not
use Simla in the specific sense of the simia,^ and that therefore
Siinia Gesner, as used in the synonymy of S. sylvamcs, cannot be
:

'

considered as the name of a species."
ISTow I have carefully examined Gesner (three editions, including
that qvioted), and can only say that his use of Simla is exactly
the same as his use of other names which are accepted as tautonyms. On p. 847 he writes " de Simia," and gives a figure of
the Barbary Ape, and then on p. 855 he begins on other monkej's
under the heading " de Simiis diversis." Exactly in the same
way we have " de Mure" on p. 714 {Mus muscuhts) and " de
Muribus diversis" on p. 731; " fZe Mtistela" on p. 752, '' de
Mustells diversis " on p. 762.
It is true that the Commissioners do not definitely accept as a
ruling of the Commission the above-mentioned twenty names on
the rigid basis of tautonymy, but seem to take as valid Palmer's
selection of the types as published in his Index (1904).
"
But the latter work cannot be accepted as that of a " reviser
It is merely a bibliographical work
in the true sense of the term.
giving an indication of what species have been currently accepted
as types, without special revision by authors with all the facts
before them. In no case could I admit that it should oveixide the
clear case for tautonymy presented by Simia equally with the
twenty genera in which its results are agi'eed to both by Palmer

and the Commissioners

]
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The question of the species is not so simple as that of the
genera, having been complicated by the pages and pages which
commentators have thought it necessary to write balancing the
pros and cons in each case, weighing the importance of this
reference or that, and deciding that such and such is the " primary
quotation " and should be taken as the basis of the Linnean
name. This balancing method, however charming an exei'cise of
the writer's ingenuity it may provide, is unfortunately full of the
pei'sonal equation, and therefore objectionable, while any method
which Avoi'ks automatically should be welcomed by those desirous
of coming to a final and impersonal decision on such points.
The system I advocate is that Linnseiis's quotation of his own
earlier writings should be given an absolutely overriding importance, and that, where these exist and can be traced back, all
others should be ignored.
This principle is not an arbitrary one, but is quite reasonable.
For when in 1758 Linnseus gave a binomial name to an animal to
which he had already given in 1748 a species-number and a.
diagnosis (quoting it in the tenth edition), his idea of the species
would clearly have been formed at the earlier date, the later
edition only adding the binomial name.
To accept as of primary
importance in the determination of the latter some reference
which was not in existence at the time of the earlier edition
appears to me little short of ridiculous.
But if we take Linnaeus's own Linnean quotations which are,
in most cases, of the sixth edition
we get our field of selection
narrowed down at once to one or two easily traceable references,
from which the basis of the author's original idea of each species
is I'eadily obtainable.
So important did Linn?eus himself think the sixth edition that
practically every species of Mammal in it is quoted in the tenth,
and that merely by its page and number, as if that were the one
edition to which attention should be paid.
Curiously enough, this does not seem to be the case in other
groups than Mammals, the references to the sixth edition being
omitted, and primary stress laid on the Fauna, Suecica.'
With regard to type localities, I have made every effort to
identify the places from which the specimens came that were the
original bases of Linn?eus's names.
His own statements of
habitat ai'e for the most part too vague to be of any use, while
accepting them literally would sometimes lead to grotesque errors,
such as the assertion, based on Linnseus's ''Hub. in Indiis" that
" some Indian Armadillo " (!) should be taken as the basis of
Dasypus septemcinctus. " In Indiis," in fact, hardly amounts to
more than a statement that the species is exotic.
But many localities can be settled from the authors quoted, as,
for example, in the case of Marcgrave, on whose descriptions *
Linnjevis's names for a large number of the commoner Brazilian

—

—

'

*

HistoriiT
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were based. With all these we are able to fix as a type
Pernambuco, for Marcgrave stayed at " Moritzstadt," now
Recife, most of his time, 1640-1644, while even his excursions
were limited to the coast region between 5° 45' and 1 1° 1 1' S., thus
taking in little more than from Rio Giunde do Norte to Alagoas,
a region at the centre of which Pei-nambuco lies.
Agaiii, with regard to species named fi'om the iigures in Seba's
'Thesaurus,' it would not be unjustifia,ble to suggest tha,t in the
case of all tropical South American animals, Surinam
the great
source of all Dutch collections—should be accepted as the type
locality, except when the presei'vation of the type specimen or
some incompatibility in the description shows this to have been
species

locality

—

impossible.
The alterations in nomenclature that have proved to be necessary
are fortunately comparatively few, certainly far fewer than 1
ha,d originally feared would be the case.
Those not previously

published are (he following

:^

Genotype not sati/rus but sylvanus. p. 125.
Anthropopithectcs satyrtis for Chimpanzee,
p. 125.
Technical name of Barbary Ape, Simia sylvana. p. 125.
Fygathrix a distinct genus from Preshytis. p. 127 (footnote).
Macaca syrichta for M. philippinensis auct. p. 129.
Mania pentadactyla for M. dahnani iiund. p. 133.
Dasypus for Tatu; Eiiplwactus for '' Dasypus" p. 141.
Arvicanthis striatus for A. jndchellus Gray.
p. 148.
Pftyseter catodon for Ph. macrocephcdus Linn.
p. 157.
Simaa.

Other names here confirmed, which

a,re unfamiliar, though
time, are those indicated for the
Whalebone Whales by Mr. F. W. True, those of certain monkeys
(Oebus, Mandrill, &c.), recently pointed out by Dr. Elliot, Preshytis
aygula for P. m.itratios, Cynocephalus t^olans for the Philippine
Colugo, Elej)has maximus for the Indian Elephant, and Myrmecophaya tridactyla for M. juhata.
In one respect the pi-esent paper does not complete the examination of all the Linnean 1758 species, for a certain number are
still unidentified pending the study of typical specimens formerly
in the " Museum Regis Adolphi Friderici,"and no doubt in many
cases still in existence.
I would commend to my colleagues iri
Sweden an examination of the old collections there preserved,
with an identification of such types as are still extant. Perhaps
Dr. Einar Lonnberg may be able to forward this final completion
of the study of the " Zoological Bible " written by his immortal
compatriot.
In the following pages the genera and species are ari-anged
as in the Systema,' while opposite the name of each species on
the right-hand side of the page I have placed" the name of the
recognized modein genus into which that species falls.

not

now

published for the

'

first
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Genus

Two
Species

Type,

species.

Homo.

p. 20.

sapieus.

:

Homo.

p. 20.

sAPiEX.s.

1.

//.

1.

125

" JSTosce te ipsum."

troglodytes, p. 24.
mixture of the abnormal hairy woman iigured by Bontius
(Hist. Nat. Med. Ind. Or. p. 84) witli an account of albino negroes
taken from Nils Matson.
2.

A

Genus
Twenby-one

2.

Simia.

Type

species.

by

p. 25.

tautonymy

8.

:

sylvanus

(" Simia," Gesn.).

The species are divided into three sections, (1)* Cauda nulla
Simife veterum, (2) *"* Cauda abbreviata
Papiones, and (3) ***
Cauda elongata Cercopitheci.
From the name " Simife," the type must clearly be sought
among the first section, which contains two species, satyrus and
si/lvamis, and the second of these [not the first) should be taken
as type, because among its synonyms
the first, in fact occurs
^' Simia, Gesner, p. 847" (of 1620 edition, 957 of 1551 edition, p. 1
:

:

:

—

—

German edition).
From this it would follow that, failing a fiat on the subject,
the generic name Simia should be ti'ansferred not to the Chimof

—

panzee, as has been done by Matschie aiid Rothschild, but to the
Bai-bary Ape and its congeners.
Species

:

SATYRUS.

1.

.

:

quotation is
Tulp. Obs. p. 270,

pi. xiv.

Clearly the
fiat)

2.

Anthi'opo2nthecu3.

Linnean reference

would

Syst. Nat. (6) p. 3, no.

Common Chimpanzee*, whose name

thei-efore

SYLVANUS.

clearly a

first

(again failing a

(Simia

p. 25.
:

Syst. Nat. (6) p. 3, no. 3,

reference is to
Alpin. Aegypt. p. 241,
is

where the

Anthrojiopithecus satyrics.

))e

Linnean reference

This

1,

or)

Macaca

where the

f.

sole

pi. xvi.

Barbary Ape,

to

which therefore, instead

* Of. W. Eothschild, P. Z. S. 1904, ii. p. 420.
t I continue to use Macaca provisionally, pending a decision as to " fiat "names.
To use Pithecus (although it antedates Macaca) would be merely the commencement of a useless familiarity with that name, which would be again overthrown
should the tisit'principle fail.

-
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Macacus (or Macaco) hi.uus or Initus ecaudatus, the name
Simia sylvana would appear to be technically applicable.
The reference Simla sylvanus has been already frequently put
among the synonyms of Afacaca imia, so that the present identiof

fication is

SPHINX,

3.

new

not a

one.

(Mandril

p. 25.

Linnean reference

*.)

Syst. Nat. (6) p. 3, no. 5, where the sole
reference is to Ray (Quadr. p. 158), who in turn speaks
of the " Baboon Gesnero descripta et depicta."
:

This is, no doubt, as shown by Dr. Elliot t, the Mandrill, of
which a figure and descrij)tion are given on the page between 157
and 158 of Gesner's German edition (1606).
APEDIA,

4.

p. 25.

('0

Amoen. Acad.i. p. 278 (1749).
Not determinable from descrij)tion, but if the specimen described in the Amoenitates as being in the Museum Adolpho-

Linnean (and

sole) reference

'

'

Fridericianum

Type

No

siLENUs.

5.

No

still exists,

locality " in

" foreign,"

:

the species

Indiis,"

locality at all

may

yet be identified.

which means hardly more than
is mentioned in the
Amoenitates.'
'

Macaca.

p. 26.

definitive reference, the only one, that to

being with a query, so

tha,t

Alpinus

(p. 242),

the account should be treated by

its

own

evidence only.
The description and locality, however, appear to me to be
sufficient to assign the name to the Malabar " Lion-tailed Monkey
of Pennant," as was done by pi'actically every author up to
Blanford.
That author, working on the basis of the 12th edition, first
stated + that the name did not refer to the Lion-tailed Monkey,
and then later on used it for it §.

No

exa.ct typical locality available.

6. FACJNUS.

p. 26.

(?)

Syst. Nat, (6) p. 3, no. 15, whence we
get Cercopithecios barbiztros, no. 1, Clusius, Exot. p, 371

Linnean reference:
(1605),

not seem possible to determine this monkey with any
In the pointed white beard and white chest we have
something which suggiests the Diana Monkey, while, on the other
hand, by the length of the beard (if mantle- hairs were mistaken
for a beard) and the tufted tail a Colobus of some sort might be
It does

certainty.

indicated.

No

locality given.

* As Palmer has shown, this is the technical name for the Mandrill, if considered
generically distinct from other Baboons, as it apparently should be.
t Ann. Mag. N. H. (8) iv. p. 417, 1909.
P.Z.S. 1887, p. 620.
§ Mamm. Ind. p. 16, 1888.
I
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LIXX/l':US.

p. 26.

Ateles.

Linnean reference:

Syst.

Nat.

(6)

p.

3,

no.

14,

whence

Guariba, Marcgr. Bras. p. 226.

A teles paniscus.
Type

loca,lity

DIANA,

8.

Pernanibuco.

:

p. 26.

Cercojyithecus.

Linnean reference: Act. Stockholm, 1754, p. 210, pi. vi.
Here a full description of the monkey is given, and, as Jentink *'
has pointed out, it is the red-thighed form to which the name
diana was originally applied.
Type locality " Guinea." Liberia (Jentink).

—

:

CEPHUS.

9.

p. 27.

Cercoplthec'us.

Linnean reference.
and Ray (p. 156).

Quotations of Marcgrave

jSTo

lYpe
10.

locality

(p.

228)

" Guinea."

:

AYGULA.

p. 27.

Preshj/itsf.

No Linnean reference.

Sole basis

"Osb.

=

99 "(

Osbeck,
Ostindisk Resa, p. 99, 1757),
Type locality Java.
The species usually known as P. mitratus Eschsch. (see Thos.
Wrought. P.Z.S. 1909, p. 373).
:

iter.

:

k

11.

HAMADRYAS.

p. 27.

Linnean reference
reference

is

Pajiio.

Syst. Nat. (6) p. 3, no. 7, where the sole
to Alp. Aegypt. p. 242, pis. xvii. & xviii,
:

Hamadryas Baboon.
Type locality Egypt.
:

12.

JACCHUS.

p. 27.

CalUthrix.

Linnean reference: Syst. Nat.
minor, Marcgr. Bras.

Common
Type

13. (EDIPUS.

Catrui

227 (misquoted 228).

:

p. 28.

No Linnean reference.

Leonlopithecus.

Sole basis

:

Edwards, Aves,

iv p.

195

195, 1751.

Type specimen

New

whence

Marmoset.
Pernambuco.

locality

pi.

p.

(6) p. 3, no. 12,

said to have been brought

from " Yera Cruz, in

Spain," but the species does not occur there.

* Notes Leyd. Mus. xx. p. 233, 1898.
t Dr. Elliot (Bull. Am. Mus. N. H. xxviii. p. 151, 1910) has recently pointed out
that the name Ft/gathrix, hased on Simia nemcea, antedates Freshytis, and should
be used instead of it. But an examination of the skulls convinces me that nemcea
and its close ally nigripes are, as Gray said, generically distinct from all the other
Langurs, which would therefore retain the name Freshytis. The basal axis of the
braiu-case is set on to the facial bones at quite a different anffiein the two genera,
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14. ^THiops.

Cercojntkecus.

p. 28.

Linnean reference

:

Linn, in Hasselquist, Iter,

Formei'ly known as C. griseovw-idis.
See de Winton, in Anderson, Mamm. Egypt,

Type
•

15.

locality

MIDAS,

:

190, 1757.

p.

1902.

p. 15,

Upper Egypt.
Leontopithecus.

p. 28.

No Linnean

First and primary
quotation.
Edwards, Aves, iv. p. 196, pi. 196, 1751.

Locality:
16.

"West

CYNAMOLGOS

reference

:

Indies."

*.

p.

Pcipio.

28.

Linnean references: Syst. Nat. (6) p. 3, no. 10 (ex Marcgr.
Bras. p. 227), and Simia aegyptiaca, Linn, iti Hasselq. Iter,
p. 189,

1757.

Both these references being Linnean, the one that

refers to an
actual specimen should be taken in preference to that merely
based on Marcgrave's short and indefinite notice.
Consequently Simia cyyiamolgos becomes a synonym of Papio

hamadryas.

Type

locality

:

17. APELLA.

Upper Egypt.
Cehus.

p. 28.

Linnean reference: Mus. Ad. Frid. p. 1, pi. i., 1754.
Cehus capucinus auctoi-um.
Bee Elliot, Bull. Am. Mus. N. H. xxvi. p. 227, 1909.
No type locality available, but Guiana may be accepted from
later authors.
18.

MORTA.

Sole basis

Saimiri.

p. 29.

Seba, Thes.

:

i.

p. 52,

pi. xxxiii. fig. 1,

Clearly a Squirrel-Monkey, but as the species

is

1734.

not determinable

name must lapse.
The suggestion that Sui'inam should be taken

the

as a

typical

animals cannot be adopted in this case, as the
statement that Simia morta had the back of the head blackish is
inconsistent with the condition found in the Guianan species.
locality for Seba's

19.

CAPUCiNA.

Cehus.

p. 29.

Linnean reference: Mus. Ad. Frid.

The monke}'

usually

known

p. 2, pi.

as C. hijpoleucv,s

ii.,

1754.

Humb.

See Elliot, Bull. Am. Mus. N. H. x'xvi. p. 227, 1909.
No type locality available. The species is Central American
and Colombian.
:

being far more strongly inclined in Fy<)athrix, in which, as a consequence, the
Gray, following Dahlbohm,
posterior nares are of enormously greater height.
separated the two on external characters and the proportions of the fore and hind
limbs, and my comparison of the skulls quite confirms bis judgment in the matter.

*' Spelling' altered fo

(;7/«())»o7^9«-s

in

12tb

edition.'

'

'
'

'

'

'"

''

•

'^Mi''i

—
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20. SCIUREA.

Sainniri.

p. 29.

Linnean reference

Common

129

Mns. Ad. Frid.

:

i.

1754.

p. 3,

Squii^rel-Monkey.

The Guianan form, which agrees with the

may be

description,

accepted as typical.
21. SYRICHTA.

Macaca.

p. 29.

Linnean reference

Syst.

:

iSTat.

(6) p. 3, no. 6

;

whence we get

" Cercopithecus Luzon, minimus D. Camel," Petiver, Gazyophylacium, pi. xiii. fig. 11. No. 176 of Index.
This figure although a ghastly travesty in itself can be
nothing bat the one monkey found in Luzon, viz., Macaca
philippensis, philippinensis, or palpebrosus auctorum, which names
should give way to that of M. syrichta.
Luzon (probably Southern Luzon, whence
Type locality
Dr. Camel sent " Lemur volans").

—

—

:

Genus

3.

Lemur,

p. 29.

no one with " Lemur" as a subsidiary name.
Type, L. catta L. tardigradtis having been made the type of
Loris, Geoff., 1796, and L. volans of Cynocejjhalus, Bodd., 1768
Three

species,

;

(=

Galeopithecus^ Pall., 1780).
All authors have accepted L. catta as the type of Lemur.

Species
1.

:

TARDIGRADUS.

p. 29,

Linnean references

Loris.
"

:

Mus, Ad, Fr,

i,

p, 3

;

Syst. Nat. (6)

p. 5 *, no. 2."

The specimen referred

to in Mus. Ad. Frid. and redescribed in
the 10th edition is still in the Stockholm Museum, and, as
Dr. Lonnberg informs me, is the Cinghalese Slender Loris. It
may even have been the specimen figured by Seba, who is quoted
in the 6th edition.
See also Thos. Ann. Mag. N. H. (8) i. p. 467, 1908, where the
same conclusion is reached on the ordinary " Linnean reference "
grounds.
Type locality Ceylon,
:

2.

CArrA.

Lemur.

p. 30.

—

Simia Sciurus madagascariensis, sive Maucauco,
Edwards, Aves, 119, t. 199.

Sole basis

:

The Ring-tailed Lemur.
H.

VOLANS.

Cynocephalus.

p. 30-

References
Cato Simius volans
Naturfe et Artis),
:

—

camelli,
t.

9.

f.

Pet.(iver),

8

* Misprint for

PB.oa Zooh.

Soc-

1911, No. IX.

(1702);

Caz.(ophylacii
Act. Angl. 277,

.3,

9
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1065 (= Phil. Trans. Roy. Soc.

p.

pt. 277, included

in

vol. xxiii. 1704).

Yespertilio admirabilis, Bont.(ius), Java, p. 68, 1658.
Felis volans ternatia, Seba, Mus. i. p. 93, t. 58. f. 2, 3.

The

first is

the primary and only vital reference, as the others

refer to specimens from impossible localities (Guzerat and Ternate).
Petiver's type locality was Pampanga, Southern Luzon, and the

animal therefoi^e was that until

known

i-ecently

G aleopithectis

as

(or Colugo) philippinensis.

Cynocephalus, Boddaert, was based on " Lemur volans Linn.,"
and antedates Gcdeopithecus hj many years.
See Thos- Ann. Mag. N. H. (8) i. p. 252, 1908.

Genus

Vespertilio.

4.

p. 31.

which no. 7, murimos, has among its synonyms
Vespertilio, Bell. Av. 147; Gesn. Av. 694.
Therefore type by tautonymy Vespertilio mnrinus L., the bat
Seven

species, of

:

formerly known as F. discolor.
See Miller, Ann. Mag. N. H. (6) xx. p. 379, 1897.
Species
1..

:

VAMPYRUS.

Fteropus.

p. 31.

Linnean reference Syst. Nat. (6)
There the only reference is to
:

Canis volans ternatanus orientalis,
f.

p. 7, wo. 1.

Seba.,

Thes.

i.

p. 91,- 1. 57.

1, 2.

Fteropxis edidis auctorum.

See Thos. P. Z. S. 1892,
Type locality Ternate.

p.

2.

SPECTRUM,

Species

92,

t.

58.

known

:

Museum.
Vampyrus.

f,

Canis volans

rightly as

PBRSPiciLLATDS.

maxima

auritii,

Seba, Thes.

i.

1.

Suggested type locality
3.

British

p. 31.

Onlv reference
p".

316.

A co-type in

:

:

Vampyrus spectrum L.
Surinam.
Hemid^erma.

p. 31.

Linnean references

Syst. Nat. (6) p. 7

:

;

Mus. Ad. Fr.

i.

p. 7.

The latter, as referring to an actual specimen, would take
precedence, but the description is unrecognizable, and no specimen
therefore
is now in existence, as Dr. Lonnberg informs me.
Yespei'tilio
take the single reference of the 6tli edition
americanus vulgaris, Seba, Thes. i. p. 90, t. 55. f. 2, of which the
original specimen (B.M. no. 67.4.12.597) is the bat known until

We

:

1892 as Hemiderma brevicaucki.
See Thos. P. Z. S. 1892, p. 316.
Suggested type locality Surinam.
:

—

:
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Megachrma.

p. 32.

The Liiinean reference

(Syst. Nat. (6) p. 7) refers alone to
Glis volans ternatanus, Seba, Thes. i. p, 90, p. 56. f. 1, which
is the bat known as

Megadertna spasma.

& Wrought. Ann, Mag. N. H.

See K. Anders.

(7) xix. p. 132,

1907.
5.

LEPORiNUS.

p. 32.

Noctilio.

Equally through Syst. Nat, (6)
ence,

and Seba,

pi. Iv. fig. 1,

the first Linnean referget to the correctly known

p, 7,

we

Noctilio leporinus.

Suggested type locality
6.

AURiTus.

p.

:

Surinam.

32.

Plecotus.

References: Frisch, Av, (Vogel Deutsehlands) 103.
Edw. Av. t. 201.f. 3.

Mus.

Olear.

t.

15.

f.

1.

The Long-eared Bat, Plecotus auritus.
Type locality, from Frisch Germany (Berlin),
:

7.

MURtNus.

p. 32.

Vespertilio.

Linnean references Faun, Suec, 18 Syst. Nat. (6) p. 7, no. 2.
For reasons explaining why this should be considered as the bat
:

formerly

Type

known

locality

as Vespertilio or Vesperugo discolor, see Miller,
:

I.

c.

Sweden (Upsala).
Genus

5.

Elephas.

p, 33.

Type, E. maximus (U, indicus auctorum).

Monotypic.
Species

;

:

MAXIMUS.

p. 33.

Linnean reference
tation

is

Elephas.

Syst. Nat. (6) p. 11, where the single quoto Ray, Quadr. p. 123 (131 in the Museum copy).
:

Ray

gives a long account of the Elephant, but does not
distinguish the two forms, nor give any locality.
Linnfeus,
howevei", says " Habitat in Ceylonse paludosis," whence

Type

localit}''

:

Ceylon.

Genus
Monotypic.

6.

Trkjhecuus.

p. 34.

Type, T. manatits.

Species

MAXATUS.

p. 34.

Linnean reference

Trichechus.

Syst. Nat. (6) p. 39 (misprinted 37).
Single reference in 6th edition
Artedi, Synonym. 109
(misprinted 107).
:

:

Artedi here, again, gives a primary reference to his own
9*

'

Genera

:
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Piscium,' no. li. p. 556, where we find a general account which
includes both Manatees, American and African, and Dugongs.
Linnfeus, however, puts " in mare americano " as locality, and this
would fix the name on the common American species.
Type locality : "West Indies.

Genus

Two

who

p. 34.

Type by selection B. tridactylus. Selected by
the same time eliminated B. didactyliis as a

species.

llliger,

Brabypus.

7.

:

at

C'holoepus,

Species
1.

TRIDACTYLUS.

Bradypus.

p. 34.

First Linnaean reference
Syst. Nat. (6) p. 3.
Two references Seba, Thes. i. t. 33. f. 2, and Marcgr. Bras.
221, of which the first may be taken as primary.
:

:

Type
2.

Surinam.

locality (suggested):

DIDACTYLUS.

p. 35.

Cholcepus.

First Liiniean reference

:

Syst. Nat. (6) p. 3.
t. 34.

One refei-ence only Seba, Thes. i.
Type locality (suggested) Surinam,
:

:

Genus

8.

Myrmecophaga.

p. 35.

Three species. Type by elimination M. trida.ctyla, M. didactyla
having been taken out as Cyclopes and M. tetradactyla as
Taniandua.
:

'

Species
1,

:

DIDACTYLA.

p. 35.

Cy dopes.

Based on specimen. Fuller description Mus. Ad. Frid. p. 8.
No locality, but as an identification is made, through Syst.
Nat. (6) p. 8, with Seba, pi. 37. fig. 3, we may take as the
Type locality Surinam.
:

2.

TRiDACTYLA.

p. 35.

Myrmecophciga.

Linnean reference Syst. Nat. (6) p.
Quadr. 241. Marcgr. bras. 225."
:

8,

where we

find "

Ray

Ray's account simply refers to, and is based on, that given by
Marcgrave of the Tamandua guacu, the Great Anteater, of which
he gives a recognizable figure.
The Great Anteater, commonly known as Myrmecophaga juhata,
should therefore, as pointed out in 1901, be

known

dactyla.

Type

locality

:

Pernambuco.

See Thos. American Naturalist, xxxv.

p. 143,

1901.

as

M.

tri-

—

: :

OF THE TENTH EDITION OF LIXN.5EUS.

TETRADACTYLA.

3.

p. 35.

Linnean reference Syst. Nat. (6)
quadr. 242.
Marcgr. bras. 226."
:

p. 8,

133

Tamaiidua,
which gives " Ray,

Here, again, as in the last species, Ray simply refers back to
Marcgrave, whose animal is the Tamandua,
Hence the common name Tamandaa tetradactyla is correct.

Type

locality

Pernambuco.

:

Genus

9.

Manis.

p. 36,

Type, M. pentadactyla.

Monotypic.
Species

PENTADACTYLA.

p. 36.

Linnean reference

:

Manis.

.

Syst.

ISTat.

(6) p. 8,

where four quotations

are given
Bontius, Ind. 60 (1658).
Clus. exot. 347.
:

Mus. 8, t. 7.
Ray, Quadr. 247.

Clear.

1.

f.

Of these, Bontius, as being the first quoted, should be taken
and here we find the actual locality mentioned, namely, Tajoan =

;

Tai- wan

On

= Formosa.

this account the species

which has ordinarily borne the

name of M. dalmani Sund., should be
M. pentadactyla of Linnaeus.

considered as the true

Moreover, Linnaeus also includes in his sjmonymy Dalman's
paper (Act. Stockh. 1749, ]). 265) on a Pangolin from China or
Formosa and as he must have seen the specimen when he gave
the name pentadactyki, the propriety of the above identification
;

is

confirmed.

Type

locality

Four

species.

:

Formosa.

Genus

10.

Phoca.

Type by tautonymy

p. 37.
:

Ph. vitulina (" Phoca seu

Vitulus marinus," Gesner).
Species
1.

URSiNA.

Callorhinus.

p. 37.

Sole reference

:

Steller,

Nov. Comm. Petrop.

The Fur-Seal, commonly known
Type locality Bering Island.

ii.

p.

331 (1751).

as Callorhinus ursinus.

:

2.

LEONiNA.

Mirounga.

p. 37.

Sole reference

:

Anson,

Itin. p. 100,

Sea-Lion,

Type

locality

:

Juan Fernandez.

:
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Odobemcs.

p. 38.

no. 2 (misprinted

8).

Odoheiius rosmarus (not OdohcBmis,
Brisson is taken as the founder of the generic name).
Type locality Northern Atlantic.

if

Linnean quotation

known

Oori-ectly

Syst. Nat. (6) p. 6,

:

as

:

4.

viTULiNA.

Phoca.

p. 38.

Linnean reference: Syst. Nat. (6) p. 6, no. 1,
again to Fauna Suecica, no. 1 1 (p. 4).

Common
Type

which refers

Seal.

locality

" in

:

Mari Bothnico

Genus

et Baltico."

11. Canis,

p. 38.

Canis familiaris, among
Seven species.
whose synonyms there appears " Canis Gesner."

Type by tautonymy

:

Species
Cauls.

p. 38.

familiaris.

1.

Linnean references
Type locality Sweden
:

:

LUPUS,

2.

Faun. Suec. no. 12

;

Syst. Nat. (6)

p. 5.

(Upsala).

Canis.

p. 39.

Linnean references Faun. Suec. no. 13
Type locality Sweden.
:

;

Syst.

Nat.

(6) p. 5.

:

HY^NA.

3.

Ilycena.

p. 40.

Syst. Nat. (6) p. 5, where the single
Linnean reference
reference is to Ksempf, Amcen. p. 407, fig. 4 (letterpress
on p. 411).
The animal commonly called Hycena striata, but whose proper
:

name

is

Type
also
4.

Hymia

hycena.

locality:

Benna

vuLPES.

Coi-rect

Type

Vulpes.

p. 40.

Linnean reference

T).

Kjempfer

Mts., Laristan, S. Persia,

mentions a sjoecimen fi^om Isfahan.

name

locality

ALOPEX.

:

:

Syst. Nat. (6) p. 5, no. 6,

:

Vidpes vidpes.
(Upsala).

Sweden

p. 40.

Lipnean i-eference
whole entry is

{V'ldjjes.)
:

Syst,

Nat. (6)

p.

5,

no. 5,

" Oanis Cauda recta extremitate nigra Gmel.

where the

Yulpes cam-

pestris."

It has been supposed to be an
I cannot identify this animal.
individual variety of V. vnlpes, Avhich Blanford (P. Z. S. 1887,
p. 635) proposed should bear the name I^, atopex.

:

—

.
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LAGorus.

6.

p. 40.

Alo2)ex.

Linnean reference
V.

ccerulescens

where V. alba and
are quoted from Kalm and the Fauna
:

Syst.

ISTat.

(6) p. 5,

'

Suecica.'

Arctic Fox.

Type

locality

AUREUS,

7.

:

Sweden (Lapland).
Canis.

p. 40.

No Linnean

reference, that to the 6th edition being omitted.
the first reference, Kaempf. Amoen. p. 413, fig. 3,

However,
the one quoted

is

in that edition, p. 5, no. 5.

Jackal

Type

locality:

Bennd

Mts., Laristan, 8. Persia.

Genus
Seven

species.

12. Felis.

Type by tautonymy

p. 41.
;

Felis catus (" Felis" A.ldr.).

Species
LEO.

1.

p. 41,

Felis.

Linnean reference: Syst. Nat. (6)
quotation runs "Leo. Dod. gall. t.

p.
1

4,

&

no.
17."

1,

where the

The

plate

1

referred to appears to be that in Mem. Acad. Sci. Paris, iii.
1666-1699, p. 1, pi. i., publ. 1733, where there is an account
of the dissection of four lions and three lionesses.

No

type locality available.

2. TIGRIS,

p. 41.

Felis.

Linnean reference

:

Syst. Nat. (6) p, 4, no, 2,

quotations are given

where two

:

Ray, Quadr, p. 165; Bont. Jav. p. 53.
Taking the first of these, we find a description which mixes up
the Jaguar with the Tiger, but Linne's " Habitat in Asia " may
be taken as restricting the name to the Tiger.
Later revisers of the races of Tigers, of whom Fitzinger and
Matschie may be specially quoted, have restricted F. tigris to
India proper, and particularly Bengal.
3.

PAROUS,

p. 41.

Felis.

Linnean reference Syst. Nat. (6) p. 4, no. 3, whei-e we find
Ray, Quadi\ p. 166, and Alp. Aegypt. p. 237.
Ray gives no indication of locality, but passing to Alpinus we
find an account of Leopards seen at Cairo and Alexandria alive in
captivity.
The account is, no doubt, partly based on Hunting
Leopards (Ci/nceliit'ios), but, none the less, may be accepted as
:

giving for the

Type

locality

:

Egypt.

:

J
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It may be here reiterated that Linne's " in Indiis " cannot be
taken to mean India in the modern sense, but means hardly more
than " from abroad." In this case, he gives a synonymy based on
African and Mexican references, and then simply puts "Habitat in

Indiis."
4.

ONCA.

Felis.

p. 42.

First reference: Ray, Quadr. p. 168; and this in turn is
based primarily on Marcgi'ave's account of the Jaguar.

Consequently

Type
5.

locality

Pernambuco,

:

PARDALis.

Felis.

p. 42.

Linnean reference
citation is
" Catus pardus,

Syst. Nat. (6) p. 4, no. 4,

:

Hernandez, Mex.

p.

where the only

512,"

Ocelot.

Mexico,
locality
Linnasus also saw and described as the same species a living
specimen " in Vivario cliffortiano" but there is nothing in this
description inconsistent with the taking of the Mexican Ocelot as
the typical form,

Type

6.

:

CATus.

Felis.

p. 42.

Linnea,n

references
p. 4, no. 6.
Clearly the " Blotched

See Pocock, P. Z.

Type
7.

locality

LYNX.

:

Faun. Suecica, no. 3

Tabby

"

Domestic

;

Syst. Nat. (6)

Cat.,

S. 1907, p. 149,

XTpsala,

:

Lynx.

p. 43.

Linnean references: Faun. Suecica, no, 4; Syst, Nat.
p. 4, no. 7

;

It.

Wgoth,

North European Lynx.
Type locality
Wennersborg,
mention in the Westgotha Resa.)
:

Genus

13.

(6)

p. 222.

S.

Sweden.

Viveera.

(From the

first

p. 43.

Five species.
Type, both by elimination and selection

:

V

.

zibetha.

Species
1.

ICHNEUMON,

Mungos.

p. 43.

Linnean references: Linn,

in Plasselq. Itin. p. 191. 1757,

Syst, Nat. (6) p. 6, no, 3.

Common
Type

Mongoose.
Egypt,

locality

:

and
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2.

MEMPHITIS.

p. 44.

C'^)

Iso Linnean reference.
" Y.sqiiiepatl, Hern. Mex. 332;
Rai, quadr. p. 181."
fig. 1

Seb. Mus.

i.

p. 68, pi. xlii.

;

It does not

seem possible to determine to what animal this
Hernandez gives a figure which has a
applied.

name should be

superficial resemblance to a Ta,yra, but the description of the
tail is quite inconsistent with this idea, and is applicable rather

Skunk or Bassariscus. Seba's animal was probably a JVasua.
Linnaeus himself says in one place that the colour is brown
above and yellowish below, and in another that it is white above
and vai-iegated black and white below, an inconsistency which
justifies one in treating the name as unrecognizable.
to a

3.

PUTORius.

Spilogale.

p. 44.

Ko Linnean

reference.

" Putorius americanus striatus, Catesb. Carol,

ii.

p. 62."

Alleghenian Spotted Skunk.

Type

locality

:

See Howell,' N.
4,

ziBETHA.

South Carolina.
Am. Faun. no.

26, pp. 15-17, 1906.

Viverra.

p, 44.

No Linnean

references, that in the 6th edition, p. 6 (Meles,
no. 2), being omitted in the 10th. It quotes " Ray, Quadr.
178; Dod. gall. 155."

General references to
Olearius,

Clusius,

Ray, Dodart, Hernandez,

and Beltonius.

the name zihetha we may take the " Animal zibethicum"
Ray, Dodart, Hernandez, and Olearius as the primary reference,
and of these we should take the first in Ray, who is also the first
quoted in the omitted 6th edition reference.
Turning to Ray we find he quotes the description by Faber in
Hernandez, Nov. Hispan. pp. 538, 580, and 581 (also quoted by
Linnaeus).
Taking, again, the first of these we find an animal described which has a ringed ta.il, and would therefore be an Indian
Civet.
The illustration does not show the rings properly, but
they are sufficiently indicated in the description. All the other
references are to the African V. civetta.
Type locality (fi'om Faber) Bengal.

From

of

:

5,

6EXETTA.

Geneita.

p. 45.

No Linnean reference,
"Genetta s. Ginetta, Rai, quadr, 201.

Bell. itin. 76.

Gesn.

quadr. 550."

The first reference in Ray being to Spain, that may be taken as
the type locality, especially as the basis of the name ((lineta)
remains as the Spanish colloquial term for the animal,

:
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Genus 14. Mustela. p. 45.
Nine species.
Type by tautonymy M. erminea ("Mustela" Gesner
:

;

mis-

quoted Mustela vulgaris),
Althovigh in this instance alone of the Gesner quotations of the
Systema a second name is attached to the piimaiy one, for which
tautonymy is claimed, this proves to be a misquotation by Linnseus,
and the correct quotations seem actually to strengthen the case
For
for the Ermine being really the typical tautonymous species.
though Linnfeus quotes " Mustela vulgaris, Gesner," we find, as a
matter of fact, that Gesner* did not -put Mustela vulgaris, but
simply "Mustela" in the German edition (that quoted in the
1758 Systema ') and in the Latin one " MiLstela proprie sic dicta,"
in contradistinction to his " Mustelis diversis," which included the
'

'

'

Marten and Polecat.
The Ermine was therefore clearly the Mustela of both Gesner
and Linnseus, and should be treated as the type species.
Species
1.

LUTEis.

Latax.

p. 45.

No Linnean

reference.
Lutra marina, Act. Petrop. 1749, p. 267, i. e. Steller, Nov.
Comm. Petrop. ii. p. 367 (1751).
Lutra brasiliensis, Rai, quadr. p. " 187 " (189).

The primary
locality
2.

reference

is

clearly to

Steller,

and

the

type

Kamtchatka.

lutra.

Latra.

p. 45.

Linnean reference: Faun. Suecica,
European Otter.
Type locality TJpsala.

no. 10.

:

3.

GULO.

Gulo.

p. 45.

Linnean reference
Glutton.
" Habitat

in

:

Faun. Suecica, no,

alpibus

Lapponicis,

6,

Dalekarlicis,

sylvisque

vastissimis."

Taking the first place mentioned we have
Type locality Lapland.
:

4.

BARBARA,

Tayra.

p. 46,

Tayra, by description.
" Habitat in Brasilia,

M. Ac. Holmens."

* The pagination of Gesner quoted by Linnaeus is somewhat confusing. While, in
the majority of cases (e. (f., the Puforms), the pages are quoted from the 1620 Latin
Mustela vulgaris " are given as " 151 " and " 149,"
edition, the " Martes " and the
these pages coming from the German edition of 1606. Their respective numbers in
the 2nd Latin edition (1620) are 764 and 753, and in the original edition (1551) 865
and 851.
''
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Maries,

p. 4G.

Linnean references

Faun. Suecica, no. " 3" (7);

:

>Syst.

Nat.

(6) p. 5, no. 2.

Pine Marten.

Type
6.

locality

Upsala.

:

PUTORius.

p. 46.

Linnean references

Mitstela.

Faun. Suecica, no. 8

:

;

Syst. Nat. (6)

p. 5, no. 3.

Polecat.

Type
7.

locality

FURO.

Scania,, S.

:

Sweden.
Mustela.

p. 46.

No Linnean

reference.

" Mustela sylvestris, Viverra dicta, Rai, quadr. 199."
Ferret.
" Said to be from Africa."
8.

ziBELLiNA.

"Mustela

Maries.

p. 46.

No Linnean

refei-ence.

s(z)ibellina, Rai, quadr. p. 201."

Sable.

Type
9.

locality

N. Asia.

:

ERMiNEA.

Mustela.

p. 46.

No Linnean reference.
" Mustela vulgaris, Gesn. quadr. 149
Stoat or Ermine.
Type locality " In unseren
;

Genus
Four

Type

species.

15.

"

(German

edition).

Landen " (Germany).
Ursus.

p. 47.

by tautonymy

:

arctos

6''.

(" Ursus,

Gesner").
Species
1.

ARCTOS.

Linnean

p. 47.

I'eferences

Ursus.
:

Faun. Suecica, no.

2

;

Syst. Nat. (6)

p. 4, no. 1.

European Brown Bear.
Type locality (ex Faun. Suec.) Nortbein Sweden.
:

2.

Luscus.

No

p. 47.

Gido.

Linnean reference.

TJrsulus lupo affinis americanus,
1747.

American Glutton.
Type locality Hudson's Bay.
:

Edw.

av.

ii.

p. 103, t. 103,

:
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3.

MELES.

Meles.

p. 48.

Linnean references Faun. Suec.
European Badger.
Type locality Upsala.

no. 15

:

Syst. Nat. (6) p. 6.

;

:

4.

LOTOR.

Procyon.

p. 48.

Linnean references:

&

277

t. 9. f. 1 (p.

Syst. Nat. (6) p. 4

;

Act. Stockh. 1747,

seqq.).

Although in the last-named place Linufeus refers to earlier
accounts, yec his description of an actual specimen, whose habit,
as mentioned by him (p. 282), of dipping its food in water would
have suggested the name lotor, should ovei'ride his synonymy.
His statement that the Raccoon is called Ispa.n by the Swedes
in Pennsylvania may be accepted as defining the locality of his
animal.

Therefoi-e

Type

locality

:

Pennsylvania.

Genus
Four

16. Sus.

p. 49.

Type by tautonymy Sus

species.

:

scrofa

(''

Sus, Gesn.").

Species
1.

SCROFA.

p.

Sus.

49.

Linnean references Faun. Suec. no. 36 Syst. Nat. (6) p. 12.
European Wild Swine.
Type locality Geriiiany, whence the wild specimens referred to
by Linnaeus were introduced * into the island of Oeland.
:

;

:

2.

POROUS,

Foiamochcerus.

p. 50.

Linnean reference

:

Syst. Nat. (6) p. 12.

Refers to " Rai, quadi-, 96," where a further reference is given
to Marcgrave's Porcus guineensis, whose description is clearly
that of the West- African River-Hog.
Type locality Guinea.
:

3.

TAJACU.

Tayassu.

p. 50.

Linnean reference

:

Syst. Nat. (6) p. 12, no. 3.

is Ray (Quadr. p. 97), who in turn
gives primary importance to Tyson's description (Phil. Trans. Roy.
Soc. xiii. p. 359, 1683) of what he calls a Mexican Musk-Hog.
may therefore consider the

Here the only quotation

We

Type
4.

locality

:

Mexico.

BABYRUSSA.

Bahirussa.

p. 50.

Linnean reference Syst. Nat. (6) p. 12, no. 4, whei-e we find
two quotations Ray, Quadr, p. 96, and Seba, Thes. i. p. 80,
:

:

pi.

1.

figs.

2

&

3.

Babirusa.

Type

locality (from

both Ray and Seba)

* See Lilljehovg, Sver. U.vgg. D;iggrlj.

pt,

'.

" Island of Boero."

ii,

p, 761, 1874.

'
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Genus

17.

Dasypus.

Type by tautonymy:

Six species.
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p. 50.

novemcinctns (•'Dasypu.s,

Apart from the difficult and doubtful ca,se of Simla, this is the
only instance in which the use of tautonymy in selecting Linnean
types brings out a result conti'ary to common use.
Linnteus placed the name " Dasypus'' among the synonyms of
D. novemcinctus alone, and the account in Hernandez from which
this name comes is cleai'ly that of one of the group long known as
Tatasia, more recently as Tatu.
The comparatively recent date of the latter cha.nge, the extreme
ugliness of I'atu, which antedates 7'atusia. and the classical suitability of Eaphractas, which stands for sexcinctits and its allies,
will all help to i-econcile us to the shifting of Dasypios from one
group to another.
This shifting is quite unavoidable, if the invaluable principle of
tautonymy is to be utilized at allSpecies
1.

:

UNiciNCTUS,

p. 50.

Linnean reference
reference

Cabassous.
Syst.

:

to Seba,

is

ISTat.

Mus.

i.

(6) p. Q, no. 4,

xxx.

p. 47, pi.

where the
3

figs.

&

sole

4.

This, or at least fig. 3 (fig. 4 being more doubtful), is clearly the
Ta,touay or Twelve-ba.nded Armadillo.
No original locality available., but being' from Seba, Surinam
may be suggested, if Cabassous occurs there, which is not as yet
certainly known.
'

2.

TRiomcTus.

p, 51.

Linnean reference
quotation

is

Tolypeutes.
Syst. Nat. (6) p. 6, no. 2, where the sole
i. p. 62, pi. xxxviii, figs. 2-3.

:

to Seba,

is a typical Three-banded ArmadilloSuggested type locality Surinam.

Seba's animal

:

3.

QUADRiciNCTUS.

p. 51.

Linnean reference
quotation

is

to

Oolonna's animal
tricinctus, of
4-

:

"Column, aquat.
is

a four-banded

which D. quadricinctus

SEXCINCTUS.

Tolypeutes.

Syst- Nat. (6) p. 6, no. 3,

is

ii.

where the single

p. 15. pi. xvi." (1606).

specimen of Tolypeutes
ther-efore a s\'nonym.

p. 51.

Linnean references: Mus. Ad. Frid.

Euphractus.
p. 7 (1754),

and Syst.

Nat. (6) p. 6, no. 5.
The former takes precedence, as being based on a specimen,
whatever the reference to Ray in the latter might lead to.
Six-banded Armadillo.
Type specimen in Stockholm Museum, its locality unknown,
Tint Para specimens agree with it in size, and ma v be provisionally
accepted as typical {cf. P. Z. S. 1903, ii. p. 242 j.
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5.
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J)as i/jjus

p. 51.

Linnean references: Amcen. Acad.

i.

{=

Tcitu axict.).

281, and

p.

Syst.

ISTat.

but in the latter we are again referred to
the former. Thus the synonymy may be excluded and
primary importance given to the species described. This
is said to be still in the Upsala Museum.
(6) p. 6, no. 6

;

Seven-banded Armadillo.
locality not known.

Type
6.

NOVEMCINCTUS.

Dasypus.

p, 51.

Mus. Ad. Frid. p. 6, and Syst. Nat. (6)
p. 6, no. 7, but in the latter no further detail is added
and we must take the former alone.

Linnean references

:

Nine-banded Armadillo.
Prof. Einar Lonnberg informs me that the type specimen is still
preserved in the Stockholm Museum, and this will need expert
examination whenever an attempt is made to woi-k out the
present difficult group.

Genus

18.

Erinaceus,

p. 52.

Type, E. eim-opceus.

Monotypic.
Species

EUROP^us.

Erinaceiis.

p. 52.

Linnean

I'eferences to

Fauna

Suecica, Syst. Nat.

(6),

and

Iter Goth,

Common Hedgehog.
Tj'pe locality (from the Gothlandska Resa, p. 264)
S.

Gothland

Genus

Two

:

Wamlingbo,

Id.

species.

19.

Talpa.

Type by tautonymy

:

p. 52.

T. europcea (" Talpa, Gesn.").

Species
1.

europ^a. p. 52.
Linnean references

Talpa.
to Syst. Nat. (6),

Fauna

Suecica, and

Iter Scanicum.

Common
Type
2.

Mole.

locality

ASiATiCA.

:

Upsala *.
p. 53.

Sole reference

:

Seba, Mus,

Chrysochloris.
i.

p. 51, pi. xxxii. figs. 4, 5.

Cape Golden Mole.
Type specimen in British Museum (Lidth de Jeude
B.M. No. 67.4.12.564 (see P.Z.S. 1892, p. 316).

Coll.),

* The SkSnska Resa being later in date than the Fauna Suecica,' one cannot
type localitj' from it wlicn the ordinary Ups^alan locality is available
from the latter work.
'

justifiablj' fix a

'

'

:

OF TUK TKXTil KDITIOX OF LIXX.F.IS.

Genus

20. Sorex.

Type by tautonymy

Thi-ee species.

14i5

p. 53.
:

S. aranens (" Sorex,

Faun.

Snec."').

tSpecies
1.

ARANEUS.

p. 53.

Sorex.

Linnean references: Faim. Suec. no. 33
Common Shrew.
Type locality Upsala.

;

Syst. Nat.

((5)

p. 10.

:

2.

CRiSTATUS.

p. 53.

Sole reference

Type
3.

locality

:

Comlylara.

Kalm.

P.

Pennsylvania.

:

AQUATicus.

p. 53.

Scalops.

Reference to Seba (pi. xxxii. fig. 3), whose figure is of Talva
europcea, but the description is cleai-ly that of an American
Mole, and was no doubt received from Kalm, who is quoted
as authority for the locality.

Common
Type

Ameiicaii Mole.
Philadelphia.

locality

:

Genus

21. Didelphis.

p. 54.

Five species. Type by selection and elimination
Species
1.

:

D. marsupialis.

:

MARSUPiALis.

p. 54.

Didelphis.

Linnean references: Auicen. Acad.
p. 10; Mus. Ad. Fr. p. 10.
In the

i.

p.

279; Syst. Nat

(6)

these places the primary, and in the others the
Mus. i. p. 64, pi. xxxix., which should
be taken as the basis of the name.
first of

sole reference is to Seba,

Suggested type locality
2.

PHILANDER,
Sole reference

:

Surinam.

p. 54.
:

Caluromijs.

Seba, Mus.

i.

p. 57, pi.

xxxvi.

fig. 4.

Philander Opossum.

Type specimen

in British Museum, No. 67.4.12.414 (see P.Z.S
1892, p. 314).
Suggested type locality Surinam.
:

3.

OPOSSUM,

p. 55.

Mefackirus.

Mus.

Sole reference: Seba,

Quica Opossum.
Suggested type locality

:

i.

p. 56, pi.

Surinam.

xxxvi.

figs.

1-2.

.

:

4.
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MURINA.

Marmosa.

p. 55.

Linneaii reference
error, the only

Amoen. Acad.

:

Opossum

i.

p.

referred

279.

to

— This

being

is

the

an

large

Dide IjjMs m arsupicdis
Second reference Seba, Mus. i. p. 48, pi. xxxi. figs. 1-2,
which must be taken as the ba.sis of the name.
Murine Opossum.
Co-types in British Museum, Nos. 67.4.12.541-542 (see P. Z. S.
:

1892, p. 314).
Suggested type locality
5.

DORSiGBBA.

:

Surinam.
Mcirmosa.

p. 55.

Primary reference to Seba, Mus.

Synonym
Type

of

p. 49, pi.

xxxi.

fig. 5.

Marmosa murina.
Museum, No. 67.4.12,546.

in British

Suggested type locality

Oenus

Two

i.

:

22,

Surinam.

Rhinoceros,

p. 56.

Type by tautonymy R. unicornis

species.

:

('•

Rhinoceros,

Jonst.").

Species
1.

:

UNICORNIS,

Rhinoceros.

p. 56.

Syst. Nat. (6) p, 11, no, 1.
Linnean reference
One-horned Indian Rhinoceros.
From Jonston's 'Quadrupeds' (p. 67, 1657), the
:

first

work

quoted in the 10th edition, we get the
Type locality Bengal.
:

2.

Diceros.

p. 56,

BicoRNis.

Linnean reference:
further quotation

Syst. Nat, (6) p,
is

11, no.

2,

where no

given.

Always accepted as the African Two-horned Rhinoceros.
Type locality not determinable, except that the Cape may
generally be considered the place whence early specimens wei'ebrought '' Habitat in India " may, as usual, be entirely ignored.

Genus
Five species,

23.

Hystrix.

p. 56.

T3'pe by tautonymy R. crisfate(" Hystrix, Gesn.").
:

Species
1.

Hystrix.

p. 56.

CRIST ATA.

Linnean reference Syst. Nat. (6) p. 9, no. 1, where the
quotation is to Ray (Quadr, p. 2U6), whence we find
:

Type

Ronae.
Porcupine,

locality

Common

:

fir,st

—

:

OF THE TE.STH EDITIuN OF LINN.EC3.

\

2.

PREHENSiLis.

Coendou.

p. 57.

Linnean reference

Syst.

:

]S"at. ((5) p. 9,

no.

quotation is to E,ay (Quaih-. p. 208).
account taken from Mavcgi-ave, whence

Type loeahty
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2, where the only
There we get an

Pernambuco.

:

Brnzilian Poi'cupine.
3.

DORSATA.

Erethizon.

p. 57.

Sole reference

Edw. Aves,

:

p. 52,

pi. lii.

Oanadiai^ Porcupine.

Type
4.

locality

Hudson's Bay.

:

MACROURA.

Atherurvs.

p. 57.

where the

Linnean reference:
quotation

is

Syst. Nat. (6) p. 2, no. 3,
Seba, Thes. i. p. 84, pi. lii. fig.

sole

1.

Common Brush-tailed Porcupine.
No type locality available.
5.

BRACHYURA.

p. 57.

.

Acanthxon.

Syst. Nat. (6) p. 9, no. 4, where the sole
quotation is Seba, Thes. i. p. 81, pi. li. fig. 1.

Linnean reference

:

Malay Porcupine.
Type locality Malacca.
:

See Lyon, P. U.S. Nat. Mus. xxxii.

Genus
Four species.

24. Lepus.

by tautonymy:

Tj'^pe

p. 579,

1907.

p. 57.

L. timidus (" Lepus, Gesn.").

Species
1.

TIMIDUS.

Lepus.

p. 57.

Linnean references

:

Syst. Nat. (6) p. 9, no. 2

;

Faun, Suec.

no. 19.
"Variable Hare.

Type
2.

locality

:

CUNICULUS.

Sweden (Upsala).
Oryctolagus.

p. 58.

Linnean references

:

Syst. Nat. (6) p. 9, no. 3

;

Faun. Suec.

no. 20.

In the former a reference is again given to the latter.
Clearly based on the Domestic Rabbit ('• pupillis rubris").
Later on Linnseus became acquainted with the Wild Rabbit,
and stated in the 10th edition
" Habitat in Europa australi"
:

3.

CAPENSis.

Lepus.

p. 58.

Common Cape

Hare.

Type

Cap3

locality

:

of

Good Hope.

I have considered the quesbion as to

Proc. Zool,

Soc— 1911,

No. X,

whether

this

might not be
10
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a Rooi-haas {Pronolagus), but think the length of the tail too
great, while in any case the evidence is insufficient to vipset the

usually accepted determination.
BRASiLiENSis.

4.

Sylvilagus.

p. 58.

Linnean reference: Syst. N'at. (6) p. 9, no. 1, where the sole
quotation is Ray, p. 205, whose account is taken from
Marcgrave.

Hence
Type locality

Pernambuco.

:

Genus

Two

25. Castor,

Type by tautonymyj

species.

p. 58.

C. fiber (" Castor, Gesn.").'

Species
Castor.

p. 58.

FIBER,

1.

Linnean references
no.

:

Faun. Suec. no. 23

;

Syst, Nat. (6) p. 10,

i.

the latter the only reference
Type locality Lapland.

Ill

is

to the former, in

which we

find

:

MOSCHATUS.

2.

Desmana.

p. 59.

Linnean references

Faun, Suec. no. 24

:

;

Syst. Nat. (6) p. 10,

no. 2.

Type

locality

Russia.

:

Genus
Sixteen species.

26.

Mus.

p. 59.

Type by tautonymy

:

M. musculus

("

Mus,

Gesn.").

Species
\.

PORCELLUS.

Cavia.

p. o9.

Linnean references

:

Westgoth. Resa,

224); Syst. Nat. (6) p. 10, no.

244 (misprinted

p.

1.

Domesticated Cavy.
2.

LEPORiNUS.

Dasyprocta.

p. 59.

Sole reference: Catesby, Carol,

Appendix)

iii. (i. e. ii.

p. 18,

pi, xviii.

An

indeterminable species of Dasyprocta,
Myoprocta.
type locality available.

Tail too short

and

size too large for

No
3.

LEMMUS.

Lemmus.

p. 59.

Linnean references to Fauna Suecica and
well

a,s

to Act. Stockh. 1740, p. 320,

Syst. Nat. (6), as

pi.

vi.

figs.

4

&

5,

where Linnseus gives an account of the Norway Lemming.
Type locality La|>land,
:
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MARMOTA.

4.

"

p. 60.

Liunean reference:
sole

(]

notation

147

Sy.st.

Ray,

is

p.

]S"at.

Mannota.
p.

(6)

10, no. 11, wliere the

221.

Alpine Marmot.

Type

locality

MOXAX.

5.

;

Swiss Alps.

Marmota.

p. 60.

Sole reference: Edwards, AA^es, p. 104,

pi. cv.

Wooileliuck.

Type

locality

:

cracETiJS.

6.

Maryland.
p. 60.

Criceius.

Linnean reference: Syst. N'at. (6) p. 10, no. 10, where the
sole quotation is Ray, p. 221.
" In Turingia and Misnia reperitur"
consequently

—

Type

locality

Common

:

Hamster.

TERKESTHis.

7.

Thiiringen.

Arvicola.

p. 61.

Linnean references

:

Faun. Suec. no. 29

;

Syst. Na,t. (6)

p. 10, no. 5.

Swedish Water- Yole.

Type

locality

:

AMrHiBUJS.

8.

Upsala.
p. 61.

Primaiy reference

:

Arvicola.

Ray, Quadr.

p.

217.

Ray's account is quoted from Willughby, and, as both were
Englishmen, the animal should be taken as the British WaterYole.

Type

locality

RATTUS.

9.

:

England.

Epimys.

p. 61.

Linnean references: Fnun. Suec.

no. 28

;

Syst. Nat. (6) p. 10,

no. 6.

Black Rat.
'IVpe locality
10.

:

MusctTH's.

Sweden (Upsala).
Mus.

p. 62.

Ijinne;ui references

:

Faun.Suec.no. 31

;

Syst. Nat. (6) p. 10,

no. 8.

House- Mouse.

Type
11.

locality

:

Sweden (Upsala).

AVELLAXARirs.

Linnean reference

p. 62.
:

Muscardinus.

F^ann. Suec. no. 32.

]~)ormouse.

Type

locality

:

Swedt^i (T'psala).

JO*

:
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12. SYLVATicus.

O.N

THE MAMMALS
Apodemus.

p. 62.

Linnean references

:

Faun. Suec. no. 30

Syst. Nat. (6) p. 10,

;

no. 7.

Long-tailed Field-Mouse.

Type

locality

Sweden

:

13. STRiATUS.

(Upsala).

Arvlcmithis.

p. 62.

Linnean reference
The punctated white

Mus. Ad.

:

Frid. p. 10.

lines described indicate that this

known

mouse

Arvicanthis pulchellus Grny.
Having been brought in a ship coming from " India," its locality
is no doubt that part of W. Africa where such a ship would ha\ e
touched. Consequently we may consider its
Type locality Sierra Leone.
is

the species usually

as

:

14. LONGiPES.

p. 62.

Linnean reference

A

:

Jerboa,

five-toed

examination of the type,
15. JACULUS.

Allactaga.

Mus. Ad. Frid.

p. 9.

not specifically determinable
one exists.

p. 63.

Jaciilus.

Linn, in Hasselq. Itin.

References
1752, p. 123.
Lesser Egyptian Jerboa..
Type locality Lower Egypt.
:

without

if

198

p.

;

Act. Stockh.

:

16. voLANS.

Sciuropterus.

p. 63.

Primary reference: Ray, Quadr. p. 215, whence we get
Type locality Virginia.
American Flying-Squirrel.
Other references are given to Seba, who figures a young
Petaurista, and Edwards, whose animal was drawn from a living
specimen brought from N. America.
:

Genus
Seven

species.

27. Sciurus.

Type by tautonymy

p. 63.

:

vulgaris ("Sciurus,

S.

Gesn.").

Species
1.

VULGARIS,
no.

Common
Type

1.

Squirrel.

locality

Sciurus.

p. 63.

Linnean references: Faun. Suec. no. 2l

:

Sweden (Upsala),

;

Syst. Nat. (6) p. 9,
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2.

NIGER.

p. 64.

Sole reference

:

Catesbv, Carolina,

pi. Ixxiii.

ii.

Southern Fox-Squirrel.

Type

:

Carolina.

South Carolina.
See Bangs, P.

Biol. Soc.

3.

locality

ciXEREus.

Considered by Bangs to be Southern

Wash.

147, 1896.

x. p.

Sciurus.

p. G4.

References: Riy, Quadr.

p.

215; Catesby, Carolina,

Kalin. Itin.

ii.

p.

pi. Ixxiv.

;

ii.

p. 74,

409.

Ray's account is short and unimportant, and Catesby's is clearly
the primary one. Mr. Bangs has allocated Catesby's animal to
the Southern Fox-Squirrel (Scmrios niger) in his work on Eastern
N.- American Squiri'cls, and his determination may be accepted.
Type locality coast region of Carolina.
:

4.

FLAVUS.

p. 64.

Linnean and
*'

sole reference:

Amoen. Acad.

i.

p. 281.

Habita,t in America."

Indeterminable, except by reference to the type, if one exists.
In the 12th edition, Carthagena is added as the locality, but
on wliat gi'ounds does not appear.
5.

GETULUS.

Atlavioxerus.

p. 64.

References; Ray, Quadr.
Seba, Mus.

The
which

i.

p.

216; Edwards, Aves,

pi.

198;

p. 76, pi. xlvii. fig. 3.

two both refer to the Barbary Squirrel, and the third,
a Chipmunk, may be ignored.

first
is

Type

locality

:

6. STRiATUS.

Barbary.
Tcomias.

p. 64.

Linnean reference
is

;

Mus. Ad. Frid.

given of Catesby, Carolina,

p. 8,

pi.

ii.

where a quotation

Ixxv.

Common

Eastern Chipmunk.
Type locality " Virginia and Carolina."
:

7.

voLANS.

Sciuropterus.

p. 64.

Linnean references: Faun. Suec. no. 22
Northern Flying Squirrel, Schiropterus
volans being already used (from
Type locality Finland.

Mus

;

Syst. Nat. (6) p. 9.

russicus, the name
volans L.) in the genus.

:

Genus

28.

Camelus.

p. 65.

Four species, of which two, C. ch'omedaritis and hactrlanus,
have " Camelus " among their synonyms.
Type by tautonyiny and elimination G. hactrlanus *.
:

* Cf.

'

Otiiiiit)iis

ot

Nnmem'l.Ttmx

(.'ommissioners," 1010, p. 37.

:
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Species
1.

:

DROMEDARiTis.

Ccimelus.

p. 65.

Linnean reference: Syst. Nat.

(6) p. 13, no.
sole quotation is of Ra}', p. 143.

One-hnmped Camel.
Type locality " deserts

of

:

2.

BACTRTANUs.

Libya and Arabia

where the

1,

" (Rfjy).

Camelus.

p. 65.

Linnean reference:

Syst. Nat. (6) p. 13, no. 2.

Two-humped Camel.
Type locality " Bactria."
:

3.

GLAMA.

Linnean

Lama.

p. 65.

I'eference

:

sole quotation is

Syst. Nat. (6) p.
of Ray, p. 145.

where the

13, no. 3,

Llama..

Type
4.

locality

PACos.

Peru.

:

jLama.

p. 66.

Linnean reference:
147)

(p.

is

Syst. Na,t. (6) p. 13, no. 4,

where Ray

again alone quoted.

Alpaca.

Type

locality

Peru.

:

Genus

29.

Mosomis.

p. 66.

Monotypic.
Species
1.

MOSCHIFERUS.

Moschus.

Linnean reference

Syst. Nat. (6) p. 13,

:

where Ray

is

alone

quoted.

Type

locality (from Linnfeus)

Genus
Eight
Gesn ").
Species
1.

species.

:

" Tataria versus

30, Certu.s.

by tautonymy

T^-pe

Chinam."

p. 66.
:

C. flaphus

(" Cervus,

:

CAMELOPARDAiJS.

Linnean reference

Giraffa.

Nat. (6) p. 13, no. 1, where
references are given to Bellonius (Obs. ii. p. 119) and Ray,
the latter of whom merely quotes the former.
:

Syst.

Giraffe.

Type

locality

:

Egypt

(seen in captivity at Cairo).

OF THE TENTH EDITION
2.

ALCEs.

OP^

151

L1NN.EU3.

Alces.

p. 66.

Liuneaii references: Syst. Nat. (6) p. 13, no. 2
no. 37.

Elk.
'IVpe locality

3.

;

Faun. Suec.

Sweden.

:

ELArHUS.

Cervus.

p. 67.

Linnean references

:

Faun. Suec. no. 38

;

Faun. Suec. no. 39

;

Syst. Nat. (6)

p. 13, no. 3.

Red Deer.
Type locality
4.

Sweden.

:

TARANDUS.

p.

Rangifer.

67.

Linnean references

;

Syst. Nat.

(6)

p. 13, no. 4.

Reindeer.

Type
5.

locality

DAMA.

Lapland.

:

Cervus.

p. 67.

Linnean references

Faun. Suec. no. 40

:

;

Syst. Nat, (6) p. 13,

no. 5.

Fallow Deer.
*' Habitat in
6.

vi^•aliis

BEZOARTious.

References

Regis

& Magnatum."

p. 67.

Blastocerus.

:

Mazama, Hern. mex.

p.

324.

Cuguacu-ete, Maregr. Bras.
Quadr. p. 90.

p.

235

;

Piso, Bras. p. 98

;

Ray,

Linnean diagnosis taken from Marcgi-ave, whose account should
therefore be selected as the primaiy reference.

Pampas Deer
Type locality

i^Cariacus campestrw auctorum).
:

See Lydekker,
7.

CAPRBOLUS.

'

Pernambuco.
Deer of all Lands,'

p.

287.

Capreohis.

p. 68.

Linnean references

:

Faun. Suec. no. 41

;

Syst.

Nat. (6)

p. 13, no. 6,

Roe- Deer.

Type
8.

locality

:

GUINEENSIS.

Sweden.
p.

6H.

Linnean reference
Hab. Ouinea.

Not

as vet iilentified.

:

(?)

Mus. Ad.

Ki'id,

i.

p. 12.

—

:
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Genus
Twelve

31.

Capra.

p. 68.

Type by tautonymy C.hircus

species.

:

(" Capra, Gesn.").

Species
1.

HTRCUS.

Capra.

p. 68.

Linnean reference
Domestic Goat.
2.

IBEX.

Capra.

p. 68.

Linnean reference
Reference to
Swiss Ibex.

Type

Faun. Suec. no. 42.

:

locality

:

Syst. Nat. (6) p. 14, no. 6.

:

— 77 (misprinted 79).
Swiss Alps— Valais.
Ray

3. KTTPICAPRA.

only

p.

Rupicapra.

p. 68.

Linnean reference

Syst. Nat. (6) p. 14, no. 5.

:

Chamois.

Type
4.

locality

Swiss Alps.

:

DEPRESSA.

p. 69.

(?)

Syst. Nat. (6) p. 14, no. 2, where a further
reference is given to the 3rd and 4th editions of the
'Systema,' but no additional information is there given.

Linnean reference

:

Indeterminaltle.
5.

REVERSA.

p. 69.

(?)

Linnean reference: Syst. Nat. (6) p.
the 3rd and 4th editions are quoted.

14, no. 3,

where

also

Indeterminable.
6.

PYGMEA.
(i.

Neotragus.

p. 69.

Linnean reference

:

Syst. Nat. (6)

p. 70, pi. xliii. fig. 3) is

p. 14,

no. 4,

where Seba

alone quoted.

Royal Antelope.
Type locality Guinea.
:

7.

GAZELLA.

Onjx.

p. 67.

Linnean reference

Syst. Nat. (6) p. 14, no. 8,
Gazella indica (p. 79) is alone quoted.
:

where Ray's

Common Gemsbok.
Locality not defined, but
8.

CERViCAPRA.

may

be taken as S. Africa.
Antilope.

p. 69.

Linnean reference Syst. Nat.
are two quotations
:

(6) p. 14, no. 7,

Gazella africana, Ray, Quadr. p. 79.
Oapricerva, K^mpf. Amoen. p. 398, pi. 401,

Both
Type

refer to the Indian Black-Buck.
locality t India.

fig.

where there

1.
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Gazella.

p, 69.

Linnean reference
is Ray, p. 80.

(6) p. 14, no. 9,

:

where the

sole quotation

Common Gazelle.
No definite locality.
10.

GRiMMiA.

Cephalophus.

p. 70.

Linnean reference

Syst. Nat. (6) p. 14, no. 10, where the
only quotation is to Ray's Capra sylvesiris africana
grimmii, which again refers to " Ephem. German. An. 14,

Grimm, Misc. cur. Acad. Nat. Cur., Decas
131 (1686).
Duiker.

Obs. 57,"

Ann.

Common
Type
11.

:

i. e.

Cape Town.

locality:

MAMBRicA.

Capra.

p. 70.

Linnean reference Syst. Nat.
primary quotation is to Ray,
:

A

ii.

iv. p.

(6) p. 14 (no. 11),
p. 81.

where the

long eared domestic Goat.

Type

locality

:

Syria.

p. 70.

12. AMMOJ^r.

Ovis.

Gesn. Quadr. p. 155, but the diagnosis and
Sole reference
" Habitat in Siberia, Gmelin," indicate another and more
:

which may be traced to
i. p. 368 (footnote),

essential source of information,
J. G.

Gmelin, Reise durch Siberien,

1751.

Siberian Wild-Sheep.

Type

locality

:

Upper

Irtisch R., Siberia.

Genus
Three
Species
1.

species.

32. Ovis.

Type by tautonymy

p. 70.
:

0. aries (' Ovis, Gesn.").

:

ARIES.

p. 70.

Ouis.

Linnean references

:

Faun. Suec. no. 43

;

Nat. (6)

Syst.

p. 15, no. 1.

Domestic Sheep.
Type locality Sweden.
:

2.

GUINEENSIS.

p. 71.

Ovis.

Linnean reference
Syst, Nat. (6) p. 15, no. 3, where the
reference is to Ray, who in turn quotes Marcgrave.
Domestic Sheep of Guinea.
:

3.

STREPSICEROS.

p. 71.

Linnean reference:
Bellonius, Obs.

i.

Ovis.

Syst.
p. 20,

Cretan Domestic Sheep.

Nat.
1605.

(6) p.

15,

no.

2,

whence
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Genus
Five
Sp?cie«
1.

Type by

.'jpecies.

Bos.

33.

taiik)iiyiny

p. 71.
;

B. taurus (" Bos, Gesn.").

:

TAURUS.

Bos.

p. 71.

Linnean references
p. 15,

no.

Fanri.

:

44

no.

Siiec.

;

Syst, Nat. (6)

i.

Domestic Ox.
Ty^pe locality

Sweden (Upsala).

:

BOXASus.

2.

Bison.

p. 71.

Linnean reference: Syst. Nat. (6) p. 15, no. 2, where there
is no further reference, so we may take that in the 10th
edition to the Bonasus of Ray (p. 71).
European Bison.

No
3.

type locality available.
Bisox.

Bison.

p. 72.

Linnean reference:

Syst. Nat. (6) p.

sole quotation is the

Mexico,

^^

15, no. 3,

Taitrns mexicanus" of

where the
Hernandez,

587.

p.

American Bison.
" Mexico."
Tjrpe locality

.

:

4.

BUBALis.

Buhalus,

p. 72.

Linnean reference

Syst. Nat. (6)

:

p.

15, no. 4,

where a

diagnosis, but neither further reference nor locality, is
given.
Passing to the next reference in the 10th edition,

we

get Ray (p. 72), whose account
cated Buffalo.
Therefore

Type
5.

locality

ixDictTS.

:

Indian

p. 72.

Humped

locality

:

:

Bos.

Edwnrds, Aves,

species.

iv. p.

200 (1751).

Ox.

E. Indies.

Genus
Three

based on the domesti-

Italy (Rome).

Sole reference

Type

is

34.

Equus.

p. 73.

Type by tantonymy

:

E.

caballufi

("•

Equus,

Gesn.").

Species
1.

:

CABALLUS.

p. 73.

Linnean refei-euco
Domestic Morse,

./{qniis,
;

Faun, Suec, no, 34.

:
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2.

ASI\US.

Equus.

p. 73.

Linnean reference
Domestic Ass.
3.

ZEBRA.

J f);")

Faun. Suec. no.

:

35,

p. 74.

Linnean reference:
diagnosis, bvit no

Syst. Nat.

(6)

no.

11,

p.

3,

Equus.
where a

locality or further I'eference, is given.
Passing to the next reference we have Edwards, Aves, v.
pp. 27 & 29, pis. 222 k 223, the first of which is a Mountain
Zebra, and the second a Qnagga. The first should be

ta.ken as typical.

Type

locality

:

Ca|)e of (lood

Genus

Two
Species
1.

HirroroTAMus.

Type by tautonymy

species.

potamus,

35.

Hope.

:

p. 74.

H. anqjhihms

('•

Hippo-

Bell.'*).

:

AMrHiBius.

No

p.

Hippopotamus.

74.

Ijinnean reference, though the species occurs Svst. Nat.

(6) p. 11.

Hippopotainus.

Type
2.

locality

:

R. Nile.

TERRKSXRis.

Two

Quadr.

p.

Tapirus.

p. 74.

references

Marcgr. Bras. p. 229
126, where Marcgrave is again quoted.
:

Ta.piierete,

;

Ray,

Brazilian Tapir.

Type

locality

:

Pernambuco.

Genus

36.

Moxodox'.

p. 75,

Monotypic.
Species
1.

MONOCEROs.

Monodon.

p. 75.

Linnean references
Narwhal.

Faun. Suec. no. 263

:

;

Syst. Nat. (6) p. 39,

" Habitat in mari atlantico."

Genus
Four

species.

37.

Bal^exa.

Tvpe by tautonymy

p. 75,

B, mysticetus

:

('"

Balfena,

Will.").

Species
1.

:

MYSTICETUS.

p. 75.

Linnean reference?

Balcena.
:

Faun. Suec. no. 264

;

Syst. Nat. (6)

p. 39, no. 1.

In these places the species

is

called

''

Gronlands Waltisk

"

and
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that the Greenland species of

at once accepted.

Type locality Greenland seas.
Mr. True, in his Nomenclature of the Whalebone Whales *,
comes to the same conclusion, for the same reason, after two
pages of discussion of what I venture to consider negligible
;

'

'

synonyms.
2.

PHYSALUS.

Balcenoptera.

p. 75.

Linnean references

:

Faun. Suec. no. 265

;

Syst.

ISTat.

(6)

p. 39, no. 2.

In both these places the reference is to Artedi (Gen. 77,
Syn. 107), to which alone validity should be attached.
On reference to Artedi, we find Ray (Syn. Pise. 9) quoted
primarily, who in turn gives an abbreviated account of Martens's
" Finfisch." This has been shown by Mr. True to be a Common
Rorqual, to which, in agreement with him, I think the name
physalus should be applied.

Type locality Spitzbeig'en seas.
The result is therefore the same as Mr. True's, but the steps are
formal, strict, and inevitable, and do not involve any balancing
:

of the importance to be attached to different

3.

BOOPS.

synonyms.
BcdLBJioptera.

p. 76.

Linnean reference: Mus. Ad. Frid. i. p. 51 (misprinted 50).
But this reference is wrong as to page, and the diagnosis is a
1 1 may
repetition of that of the succeeding species, B. mtisculus.
therefore be ignored.
The next reference is to species iii. on p. 107 of Artedi's
'
Synonyms,' where in turn Ray's " Balsena tripinnis nares

The latter is based on Sibbald's
habens ....'"' is quoted.
account of a whale which Mr. True shows to be the same as
the last species, B. physalus, of which, therefore, B. hoo])s is a
synonym.
Type
4.

locality

:

MUSCULUS.

Firth of Forth, Scotland.

Balcenoptera.

p. 76.

Linnean reference Syst. Nat. (6) p. 39, no. 3.
Here we get Artedi, Syn. p. 107, whence come references
:

Ray
'

(Pise. p. 17), and,

at last, the real basis of

Phalainologia.'
Sibbald's Rorqual.

Type

locality

:

Firth of Forth, Scotland.

* P. U.S. Nat. Mus. xxi. p. 617, 1898,

all,

to
Sibbald's
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Genus

38.

Physeter.

p. 76.

Four species nominally, but all prove to be the
so that the genus is really monotypic.
Species
1.

157

Sperm Whale,

:

CATODON.

Physeter.

p. 76.

Linnean reference Syst. Nat. p. 39, no. 1 (of Catodon, not
Physeter), where there is a reference to the " Catodon
Ustula in rostro " of Artedi(Syn. p. 108), by whom in tui'n
Ray and Sibbald are quoted.
Ray's account is abbreviated from that of Sibbald, whose
Balaena minor *, fi'om Kairston, Orkneys, is the real basis of the
name.
This animal has been said by some authoi'S to be the Beluga,
and by others the Sperm Whale, and after a careful consi<leration
oi: the question, with the kind and highly opportune assistance
of Dr. Einar Lonnberg, I am decidedly of opinion that it was the
:

•

latter species.

The absence of teeth in the upper jaw is a definite character, to
which much weight should be attached while the fact that females
of the Sperm Whale go together in schools would account for the
large number (105) stranded at Kairston, and their comparatively
;

small size (24 feet).
As a consequence, the Sperm Whale should bear the
of Physeter catodon L., of which the next name would

name
be a

synonym.

Type
2.

locality

Kairston, Orkneys.

:

MACROOEPHALUS.
p. 39, no. 2 (of

Physeter.

p. 76.

Linnean references:

Faun. Suec. no. 262;

Syst.

ISTat.

(6)

Catodon).

Sperm Whale {Physeter catodmi,
Type locality JSTorwegian seas.

see above).

:

3.

MICROPS.

p. 76.

[Physeter.)

Linnean reference Syst. ISTat. (6) p. 39, no. 1 (of Physeter),
where Artedi (Syn. 104, Gen. 74) is alone quoted,
:

4.

TURSIO.

p. 77.

{Physeter,)

Linnean reference Syst. Nat. (6) p. 39, no. 2 (of Physeter),
where Artedi (Syn. 104, Gen. 74) is alone quoted.
These two names refer to the mythical " High-finned Cachalot,"
whose origin no doubt lies in faulty observation of ordinary
Cachalots, and they may be considered as synonyms of Physeter
:

catodon.
*

'

Phalaiiuilogia nova.'

Caput

ii.

p. -li.
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Genus

39.

Delphinus.

Type by tautoavmy

Thi'ee species.

p. 77.

D.

:

deljyhis ("

Delphinus,

Bell.'').

Species
1.

:

PHOc^XA.

Phoccena.

p. 77.

Linnean references: Faun. Suec.

no. 266

Syst. Nat. (6)

;

p. 39, no. 1.

Common
Type
2.

Porpoise.
Sweilish seas.

locality

:

UELPHis.

Delphinus.

p. 77.

Linnean reference

:

Syst. N"at. (6) p. 39, no. 2,

where Artedi

(Syn. 105) is alone quoted.
Conniion Dolphin.

Type
3.

locality

OKCA.

"

:

European

seas."

Orcinus.

p. 77.

Linnean references

:

Fann. Suec. no. 267

;

Syst. Nat.

(^6)

p. 39, no. 3.
.

Common
Type

Killer.

locality

:

North Sea.

10. Th(^ [)ake oF Bedfonl's Zoological Exploration of

Asia.

— XI n.

On

Mammals from

Kan-su ami Sze-chwan, Western
Thomas, F.R.S., F.Z.S.
[Received and Read February

the

Clhina.

7,

Eastem

Provinces

of

By Oldfikld

1911.]

After making the line collection from Shan-si and Shen-si,
which formed the subject of No. XI. of the present series of
papers, the Duke of Bedford's collector, Mr. Malcolm Andei'son,
paid a visit to Europe and America, and then I'eturned again to
China in the autumn of 1909. He there obtained the services of
Dr. J. A. C. Smith a,nd Mr. Kingdon Ward, who accompa,nied

him in his fiirther explorations inland.
The ptirty first went up into Southern
collection

Shen-si, whence a, small
was sent home, which included the three species whose

The other
descriptions w-ere published in the 'Proceedings'*.
forms then obtained will be referred to in a succeeding pnper.
The next collection was made in the mountain I'egion of S.W.
Shen-si, but, owing to accidental delays, havS reached London
later than the succeeding set, which forms the subject of the
pi-esent paper.

Mr. Anderson's

part}'

then proceeded into Kan-su,

* P. Z. S. 1910, p. 635.
These descriptions, though not
considered to form No. XII, of the present series of papers.

-:o

a

province

nurabcved,

may

be
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hitherto entii'ely uurepreseiited in our National Museum.
The
collection there made and now described is of the utmost interest
and greatly inci'eases our knowledge of the Chinese Fauna.
Then a move was made southward into Western 8ze-chwa.n,
the main objective of Mr. Anderson's long journey.
For it was
in this region that the famous collections of Pere David were
formed, and authentic specimens of the many species he discovered were vital desiderata for all satisfactory work on Chinese
Mammals. Collections were made at and near Ta-tsien-lu, and
again with great success on the sacred mountain Omi-san, near
Kia-ting-fu.
The result of the party's lal)oui\s forms, I believe, the finest
collection of small mammals that has ever come from China.
No
less than 16 species and subspecies have had to be described as
new*, while authentic specimens have been obtained of nearly
all Pere David's discoveries.
Special mention may be made of the series of Xeotetracv.s, a
peculiar Insectivore recently described by Prof. Trouessart, of the
black-striped Shrews, no such coloration having been previously
described in the Family, of the specimens of Uropsilus and
Marinella, and of the remarkable Vole Proedromj/s hedfordi, the
type of a new genus. In all there are 360 specimens, belonging
to 48 species and subspecies.
The collection, as a whole, gives striking evidence of the uniformity of the mammal fauna of China north of an east and west
line at about 34° N., corresponding in its western part with the
Tsin-ling range of mountains.
Specimens from Korea on the
east, through Shantung, Shan-si and Shen-si to Ka,n-su on the
west, are all remarkably uniform in character, while there is
an abrupt change on passing fi-om Kan-su to the southei-n side
of the range into Sze-chwan.
The inhabitants of the former are
all " desert-coloured " animals, and of the latter dark Kiiimals
no doubt because of the more forested nature of the country.
Zoologists have every reason to be grateful to the Society's
President for this fine addition to the available material for
working out the Eastern Asiatic Fauna.
It forms a worthy
supplement to the results that have been already attained by the
same means in Japan, Korea, and other pnrts of China, the whole
constituting one of the most magnificent series of collections that
has ever been obtained.
Considering again the hardships that had to be undergone, the
roughness and wild nature of the country, the unfriendliness of
the natives, at whose hands Mr. J. W. Brooke had recently met
his death, and the severe climatic conditions, we must extend our
admiration to Messrs. Anderson, Smith, and Ward, for the
extent of the collection and the excellent condition in which they

—

have succeeded in sending

it

home.

* The complete account of these new forms appears in this communication, but
since the names and piTli-minavy "rlin.wnoses wpve published in the ' Abstract,' No. 90
1911, these species are distinguished by the namrs being underlined. - -Kdjtok.

;
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Rhinolophus oorxutus pumilus K. And.

1.

$. 2562, 2564. Kia-ting-fu,
c?. 2560, 2561, 2563.
chwan. 1200'.
Apparently indistinguishable from the type, with
Dr. Andersen has eompai'eil it.

S. Sze-

which

Barbastella darjelingensis Hodgs.

2.
c?.

Omi-san.

2523.

A specimen

9500'.

of this rare species

was

also obtained in

— at Yin-shin-wan, N.W. of Chong-tu — by Mr. W.

IST.

Sze-chwan
Fergusson.

I can find no difierence between these specimens and Hodgson's
type from Darjiling.

PlECOTUS ARIEL.

3.

Thos. Abstr. P. Z.S. 1911,

$.2343.

(Feb. 14).

p. 3

8400'.

Ta-tsien-lu, Sze-chwan.

B.M. No.

1

1.2.1.6.

Type.
Collected 23 June, 1910.
Most nearly related to P. ivardi, but da.rker.
Far of medium length.
Size among the largest of the genus.
General colour dark " broccoli brown," the ends of the hairs dull
Under surface 'paler drab, the bases of the hairs dark
drab.

Muzzle blackish.

slaty.

Proportions of thumbs and hind limbs

as in sacrimontis.

Skull large, with swollen brain-case and broad interorbital
Bulla? large, only less than those of the Egyptian species

reo'ion.

P.

chrisiiei.

Dimensions
flesh

of the type, the starred

measurements taken in the

:—

Forearm 44 mm.
Head and body 53* mm.

ear 43* third finger,
tail 57*
phalanx 15-5 thumb (c. u., exclusive of
metacarpal) 9*2 lower leg and hind foot (c. u.) 31.
Skull: greatest length 17-2; basi-sinual length 13-2; zygomatic
mastoid breadth 9-4-,
breadth 9; intertemporal constriction 4
greatest horizontal diameter
front of canine to back of m^ 5-6

metacarpus 39-5,

;

;

;

first

;

;

;

;

of bullae 4-6.

Uab. and T'ype as above.
Of the genus Plecotus, P. homochrous (Nepal) a,nd ptcck (Murree)
(doubtfulfy distinct from each other) stand aside from the rest
owing to their narrow brain-case auritus (Europe) has rounder
skull, small bullpe, and short thumbs; christiei* (Egypt) large
vxtrdi (Ladak and Kashmir)
brain-case and very large biillfe
large skull, rather large bullfe, long thumbs, and very pale colour
sacrimontis (Japan) large skull, luther small bullre, and long
thumbs and finally the present species has large rounded skull,
No doubt it is most
large bullse, long thumbs, and dark colour.
;

;

;

* Althong-h the name (egi,iptiac.uis is quoted both hy Dobsou and Trouessart from
paper of 1832, I fail to find anything but " Oreilltird d'Egypte " in

Is, (lenffvoy's

that pappi-j and therefore use Graj^'s

name

of 1838.

;;
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CIIIXA.

nearly allied to P. loardl, but the colours of the two are
the opposite ends of the scale.

iieai^ly

at

Myotis ai.tarium.

4.

Thos. Abstr. P. Z. S. 1911,

p. 3

(Feb. 14).

2427, 2428, 2429, 2431, 2433.
$ 2422-2426, 2430, 2432.
Omi-san, Sze-chwan. 6000'.
large species
about the size of M. bechsieini -the skull
remarkably shortened.
Size large as compared to ordinary small species of Myotis.
Fur rather long, but thin and poor, at least in summer pelage
General colour above
hairs of back about 8 mm. in length.
uniform dull brown (paler than " Front's brown "), the tips of the
hairs rather lighter.
Under surface little lighter than upper,
except that the tips of t]}e hairs are more distinctly lighter. Ears
long, nearly as long as in M. bechsteini, but rather narrow inner
edge evenly convex, outer slightly concave above, convex in lower
half, a strongly develo^jed antitragal lobule at its base, separated
by a deep notch. Tragus long, not very sharply pointed, evenly
but slightly curved outwards a well-marked lobule at its outer
Membranes naked throughout no fringe on interfemoral.
base.
Feet rather above normal size, but not as in " Leuconoe^' calcar
extending I'ather more than halfway towards the tip of the tail
a very narrow postcalcareal lobule.
Skull different in shape from that of ordinary il/yo^is, owing to
the shortening of the rostrum, which is broad and evenly narrowed
forwards, instead of there being a narrow and nearly parallel-sided
anterior portion.
This condition is, however, approached in
M. pequiniiis. Upper outline without frontal convexity, nearly
straight from its highest point near the lambda to a point over
the small premolars, then abruptly concave, the short nasal region
7'eiroussee.
Palate unusually vaidted.
Middle upper premolar about half the size of the anterior, both
in the tooth-row
and the same is the case with the lower
premolars.
Dimensions of the type, the stain^ed measurements taken in the
(?

.

.

—

—

A

;

;

;

;

;

flesh

:—

Forearm 45 mm.
Head and body 55*

tail 48* ; ear 22*
ti\agus on inner edge 8
third finger, metacarpus 40, 1st phalanx 13"3; lower leg and

foot

(c.

;

;

;

u.) 29.

Skull: greatest length 15-2, basi-sinual length 12; breadth of
brain-case 7*9 front of canine to back of m^ 6"5.
Mab. as above.
B.M. ISTo. 11.2.1.9.
Ti/pe. Adult female.
Original number
2423. Collected 2 August, 1910.
This is a most peculiar species and readily recognizable by its size,
long narrow ears, and the unusual shape of its skull, which differs
considerably from that of most members of the genus, although
another Chinese species, M. peqainius, shows an approach to it.
;
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Myotis moupinensis M.-Edw,

5.

2322.
23 miles S.E. of Ta-tsien-lii, Sze-cliwan. 7500'.
Milne-Edwards's Vesj^ertilio '})ipu2nnensis was placed by Dobson
as a synonym of V. muricola Hodgs., but is I'eadily distinguished
by the sharp notch in the outer edge of the ear.
Two specimens of it were also obtained by Mr. W. N. Fei-gusson
at Yin-shin-wan, IST.W, of Chong-tu.

S

.

Neotetracus sinensis Trouess.

6.

2416.
45 miles S.W. of Ya-chow, W. Sze-chwan.
6. 2445, 2459 {jg.), 2460 (yg.), 2467, 2468, 2469, 2471, 2480.
5 2434 (imm.), 2444, 2446, 2450, 2472. Omi-san. 6000'.

S

.

.

This series of the highly interesting Insectivore, Neotetracus,
recently described by Prof. Trouessai't, forms a most valuable
addition to the Museum Collection, and at the same time enables
me to increase our knowledge of its distribution and characteristics.
The chief 23oint I have to note is its milk dentition, Mr. Anderson's series including one half -grown and two quite j^oung
specimens.
The result of my examination is the following formula, showing
both the milk and permanent teeth
:

i

•

<
\

1

—
1
1

—

.
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" In damp forest no wnter,
" Stomach contents, earthworms.
" 4 embiyos mamnife 2
2
5 embryos."— M. P. A.
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;
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—

8,

another

specimen

with

Talpa longirostris M.-Edw.

7.

J. 2538.

An

Omi-san.

9500'.

from Ynng-li-pa, jST.W. Sze-chwaii, obtained
Mr. Styan's collectors, was previously the only specimen

old individual

by one

of

of this species in the

Museum.

Uropsilus soricipes M.-Edw.

8.

J. 2457, 2504, 2520, 2540, 2550, 2554.
6000-9500'.
2539. Omi-san.

$. 2489, 2527,

Although, owing to their being occasionally deciduous, the
teeth of this animal may have been quite correctly indicated for
the type specimen by Prof. Milne-Edwards, the full normal
number of teeth would appear to be greater both above and
below than he stated. For, above, in front of the larger p^ there
is genei'ally present a minute tooth smaller than any other in the
jaw, and in the lower jaw there is a similarly minute tooth
immediately following the large anterior incisor. Neither of
these is indicated by Milne-Edwards.
The full number of the
permanent teeth would therefore seem to be

l-l O.i, P.|, M.| =

L%2=38,

the same as in Dymecodon.
In the milk-dentition, howevei^
there is an interesting difference, as there are three lower milkpremolars in addition to the non-changing p^.
Homologising the individual teeth, the full formula would
therefoi'e

seem to be

:

fl
I.

-<

f 1

C.

<<

-

.

.

3

.

4

P. <

2.3.4

I

LI

1.2.3

3.4

I

.

.

3

.

M.

123

4

This formula may be compared with that of Dymecodon, as given
in a previous paper of the present series *
The chief difi'erences in the dentition of the two genera are the
minute size (and occasional absence) of p^ in Uroj^sihcs, this tootli
.

Dymecodon being

larger than p\ the rounder, less carnassial
the lower jaw, the extremely
minute size of the posterior of the two incisors (i.^) and a considerable superiority in size of Pg over p^, these teeth being
subequal in Dymecodon.
This interesting Insectivore had not been previously represented
in the British Museum Collection.

in

shape of p^ in

Urojjsilus, and, in

—
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SOREX CYLIXDRICAUDA M.-Edw.

9.

J 2507, 2547. $ 2548, 2555. Omi-san. 9500'.
These Shrews seemed on arrival to represent a totally new form
of the group, for they are conspicuous!)^ marked with a deep black
line i-unning down the centre of the back, a coloration hitherto
unrecorded in the family.
But after a personal examination, kindly facilitated by
Prof. Trouessart, of the species described under the above
name by Milne-Edwards, I have come to the conclusion that
Mr. Anderson's specimens ai'e referable to that animal, although
Probably the
its describer made no mention of the dorsal line.
type was skinned out of spirit, and was already discoloured when
he described it.
The skull agrees exactly in size and dental characters with that
.

.

of the type.

10. (SoREX

BEDFORDI^.

Thos. Abstr. P.Z. S. 191
2323,
cJ. 2359,
c^. 2441,
2500, 2522,

S

.

1, p.

3

(Feb

14).

2337.
23 miles S.E. of Ta-tsien-lu. W. Sze-chwan.
9000'.
Ta-tsien-lu.
2374, 2391.
2475, 2490, 2506, 2521, 2.541.
$. 2496, 2497,
Omi-san. 6000'-9000'.
2524, 2532, 2542, 2549.

A

smaller species with a dorsal stripe.
Size decidedly smaller than in S. cylindricauda, to which it
perhaps bears the relationship that S. minutus does to S. araneus.
Fur soft and fine; hairs of back about 4"2-4'4 mm. in length.

General colour above brown, something between " bistre " and
'•
Back with an
Front's brown"; scarcely or not lighter below.
indistinct doisal stiipe, like that of 8. cylindricauda, but usually
less distinct, sometimes only discernible as a faint darker median
wash often broken over the shoulders in one instance, however
;

2532), it is as strongly black as in the larger species. Hands
and feet pale brown. Tail dark brown above and terminally
below, lighter proximally below.
Three anterior
Skull rather smaller than that of S. araneAbs.
unicuspids equal; two posterior smaller and subequal, the posterior
commonly the larger.
Dimensions of the type
Head and body 55 nun. tail 55 hind foot 13.
Skull: condylo-basal length 17'4, greatest breadth 8"4, upper
front of p* to back of m* 3"5.
tooth-series 7*4
Hah. as above. Type from Omi-san, 9500'.
B.M. No. 11.2.1.41.
Original nimiber
Type. Adult male.
2541. Collected 19 August, 1910.
The charactei'istic striping of this Shrew is not normally so well
marked as in S. cylind,ricauda, but it is quite sufficiently evident
in all the specimens to afford a ready means of distinguishing the
(IS'o.

:

;

;

;

from any of its allies.
have named this very pretty little species in honour of the
Duchess of Bedford, whose interest in zoology is well knoAvn.
species
I

—
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SOREX WARDI.
Thos. Abstr. P. Z. S. 11)11,

p. 3 (Fel). 14).

(^.2230. Tau-cliovv, Kan-su. 9000'. 25 March, 1910. B.M.
No. 11.2.1.46. Tyioe.
Like *S'. bedfordice, but paler and with smaller brain-case.
Essential characters as in *S'. bedfordice.
Hairs of back 5"6 mm.
Colour paler, the general colour of the body nearly
in length.
approaching " drab," and the tips of the hairs of the under surface
drabby white, markedly contrasting with their slaty bases a line
Dark dorsal streak well
of demarcation pei'ceptible on sides.
mai-keil, more so than in average S. bedfordice.
Hands, feet, a,nd
underside of tail brownish white, the tail much more sharply
bicolor than in bedfordice.
Skull with the bi-ain-case much smaller, and, especially, lower
than in S. bedfordice, its length 4'5 mm. as compared with about
5"5 in average specimens of that animal.
Unicuspids subequal
tliroughout, the fourth slightly the smallest.
Dental pigment;

ation moderate.

Dimensions of the type
Head and body 53 mm.

:

hind foot 12 ear 8.
tail 49
Skull: condylo-basal length 17, greatest breadth 8"2 upper
front of p* to back of m^ 3"7.
tooth-series 7"4
Hab. and Type as above.
The paler colour, slightly shorter skull-length, and smaller and
much lower brain-case will readily distinguish this Kan-su striped
;

;

;

;

;

Shrew from

its Sze-chwan ally.
have named it in honour of Mr. F. Kingdon Ward, one of
Mr. Anderson's assistants during the expedition.

I

12.

SORICULUS MACRURUS Blanf.

2. 2503. Omi-san. 9500'.
S. 2493.
Agrees closely with Blanford's type from Darjiling.
13.

SORICULUS SACRATUS.
Thos. Abstr. P. Z. S. 1911,

S. 2442, 2451, 2476.

p.

4 (Feb. 14).

$. 2452, 2477,

2485.

Omi-san.

6000'.

A

small species allied to

;S'.

ccmdatus

;

tail

rather shorter than

head and body.

any described species. Form light and
velvety
hairs of back about 4*5 mm. in
length.
General colour near " slate-grey," varying in some
specimens towards brown. Under surface paler, glossy "smokegrey," varying towards " broccoli-brown."
Hands and feet pale
brown. Tail a little shorter than the head and body, about as in
S. caudatus., brown above, glossy whitish below.
Skull markedly smaller than that of S. ccmdatus, especially in
the size of the brain-case, the facial part, with the tooth-series,
being nearly as long as in the allied form. Teeth as in S. cavdcctus
distinguished fiom those of the last species by the tooth-i'ows
Size smaller than in

delicate.

Fiu^ fine,

;

;

—
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being fiivther apart anteriorly, so that tlie median space between
tlie binder lobe of the first incisors is about equal in bi'eadth to
that lobe, markedly narrower in S. macrui-us.
Dimensions of the type, measured in skin
:

Head and body 60 mm.

tail

;

54

hind foot

;

(c. u.)

14.

Skull: greatest length (exclusive of incisors) 18'1
length 15"7; greatest breadth 95 upper tooth-series 8"1

;

;

of

;

basal
front

to back of nr 4'4.
J)'
Ilab. as above.

Ty2^e. Adult §
B.M. No. 11.2.1.54. Original number 2485.
Collected 10 August, 1910.
This is evidently the IocmI repi'esentntive of >S'. caudatas, but is
readily distinguishable by its much smaller brain-case.
.

Chodsigoa

14.

smitiiii.

Thos. Abstr. P. Z.
2349.

c?.

11.2.1.537.

1911,

S.

4 (Feb. 14).
27 June, 1910.

p.

9000'.

Ta-tsien-lu.

B.M. No.

Ty2)e.

Proportions as in Ch. hyiisib'm size much larger.
Size veiy large, nearly equaling that of the long-tailed Vh.
Fur fine and soft hairs of back (summer)
salenshii Kashtch.
3*8 mm. in length.
General colour viniform "mouse-grey";
under surface similar in colour, though, owing to the difierent
texture of the hairs, the surface ap})ears more glossy. Muzzle
scarcely darker than body,
Latei'al ghuid not conspicuous, nearer
the hip than the shoulder. Hands and feet brownish white,
Tail rather shorter than head and body, pale
lighter terminally.
brown above, whitish below.
Skull much larger than that of Ch. hi/psihia, the brain- case
flattened, heavily ridged.
Proportions of teeth as in that species,
their tips as usual lightly pigmented.
Dimensions of the type, an old male
Head and body 85 nun. tail 68 hind foot 18.
Skull: condylo-basal length 22-5, greatest breadth 10-5; ujjper
front of p' to back of nr 5"3.
tooth-series 10*2
JIah. and Type as above.
This fine species is conspicuously lai'ger than its ally Ch. h>/ps/6i» de Wint., with Avhich I synonymize CJi. herezovshi Kashtch.
It is rather smaller than the long-tailed Ch. salenskii Kashtch.
I have named it in honour of Dr. J. A. C. Smith, who accompanied Mr. Andei'son during the Sze-chwan trip, and assisted
largely in making the collection.
;

;

:

;

—

;

;

15.

J

.

Blarinella quadraticauda M.-Edw.
2505, 2556, 2558.

$.2557.
Blarinella,

More

allied to the

Omi-san.

9500'.

g. n.

N.-American Blariva than to any of the
Ears very small, though neither

Old World genera of Shrews.

—
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SO ruflimentaiy nor so hair-covered as is tlie case in Marina
their conch wholly below the surface of the fur.
Tail shoi't, but
not nearly so shoi't as in Blarina.
Claws large, the anterior
inconspicuously larger than the posterior.
Skull in genei'al build about as in the more delicate species of
tlic sul)genus Cryptotis^ though the rostrum is hardly so high.
;

Teeth numbering 32, as in Sorex and true Blarina. Upper
unicuspids normally 5, but of such proportions and so slanted that
only 3 are as a rule visible in a side view, as in Cryiitoiis.
First
two large and subequal, third about half their size, its hinder
edge level with the front of p'; fourth flattened from before
backwards, about half the size of third, and jammed close against
it, between it and the minute fifth, which is entirely in the inner
half of the tooth-i'ow, close against the large p'.
Molars S(iuare,
practically without intei'spaces posteriorly.
Lower teeth about
as in Blarina, the large incisors with thi-ee notches.
All teeth
heavily pigmented, as in Blarina.
Type, B. quadraticauda {Sorex quadraticauda M.-Edw.).
The discovery that the Blarina group is represented in the Old
World is a most interesting one and very similar to that of the
Sze-chwan Zapus, published by M. Pousargxies in 1896.
The
present species was described as a Sorex by Milne-Edwards, but
when examining the type in Pax-is some years ago I felt sure
it was either Blarina or neai'ly allied to it, and Mr. Anderson's
series now enables me to place it with certainty.
Of the four specimens obtained thi'ee have five unicuspids, as
above described, but in one (No. 2505) the minute fifth is absent
on both sides, so that it seemed possible the type was in the same
condition, only four unicuspids having been described and figured.
i'e-examina.tion of it, which I owe to the kindness of Prof.
Trouessart, shows that it presents the intermediate condition of
having on the right side only 4 unicuspids, the 5th minute one
being missing, just as in no. 2505, while on the left this tooth
is present.
Owing, however, to the accidental loss of the 3rd and
4th unicuspids on this left side, the fact that the minute tooth
still present, lying pressed against p'', corresponded to the fifth
tooth that we now know to be normal to the species, had not
been previously observed. There is therefore no doubt whatever
as to the specific identity of the pi-esent series with MilneEdwards's animal.
The four groups of short-tailed Shrews may be i-eadily distinguished from each other by the number and relative visibility
from outside of the upper unicuspids, as follows

A

:

5 unicuspids, 4 visible from outside.
3
5
,,
,,
,,
3
4
„
„
,,
3
3
,,
,,
,,

Blarina.
Blnrinella.

Cryptotis.
Notiosorex.

So entirely are both posterior unicuspids generally hidden in
Blarinella that the figure of the teeth of B. {Cryptotis) parva

—

;
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given by Merriam in his Monograph* would almost do for it,
were it not for the much greater size and posterior extension of
the large upper incisor of the Asiatic animal.
16.

d

.

Crocidura attenuata M.-Edw.
2279.

2

•

Wen-hsien Country, Kan-su.

2278.

17.

Anourosoeex squamipes M.-Edw.

J

2407, 2410, 2412.

.

$

Ya-chow, Sze-cliwan.
d. 2415, 2417, 2420.
Ya-chow.
c?.

2533.

.

2408, 2409, 2411.

45 miles

W.

of

45 miles S.W. of

$. 2418, 2412.

2435, 2436, 2458, 2464, 2470, 2481, 2485, 2487, 2501,
2 2440, 2455, 2465, 2483, 2486, 2488, 2502. Omi-san.
•

6000-9500'.

The first-mentioned place would appear to be about 50 miles
S.W. of Moupin, the type locality of the species.
18.

YULPES

sp.

Near Si-Ho-Hsien,

S. Kan-su.
2 2201.
Apparently representing V.filchneri Matsch. The relationship
of this form to the Moupin Fox (F. hooly David) is not clear.
.

19.

MUSTELA RUSSELLIANA.
Thos. Abstr. P. Z. S. 1911, p. 4 (Feb. 14).

c?.

2381,2382.

2.2388,2389,2390.

Ta-tsien-lu.

12,000'.

A very

small species, with the contrasted body-colours and
tuftless tail of M. kathiah.
Size extremely small, about that of the veiy smallest known
Weasel the American M. rixosa Bangs. Colours of upper and
lower surfaces sharply contrasted, as in M. katliiah and the Stoats,
not as in M. nivalis. Upper surface uniform dark bi'own, rather
No darker
less rich and more drabby than in M. kathiah.
markings on face or ears. Under surface a beautiful pinkish
buff, turning into white anteriorly on the chin, interramia, and
Line of demarcation veiy sharply marked, running from
lips.
Arms brown externally, bufiy on inner
upper lip to ankle.
aspect hands brown, sometimes mottled with white hind limbs
palms
similarly brown externally and bufFy on the inner aspect
Tail piopoi'tionally shorter than in
and soles densely hairy.
AI. kathiah, slender, not tufted, uniformly bi^own, the tip not
noticeably darker.
Skull distinguishable from that of all other allied forms by its
extremely small size.
Dimensions of the type
Head and body 133 mm. tail 54 hind foot 22 ear 11.
basal length 27"2 zygomatic
Skull condylo-basal length 29-3
breadth 15-2 interorbital breadth 6-2 breadth of biain-case 14

—

;

;

;

:

;

:

;

;

;

;

;

;

* N.

Am,

Fauiirt. no. 10. pi.

iii. fip'.

2,

1805.
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;
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front of canine to back of molar 8

ji''
;

on outer

2-9.

A male specimen measure-; liead and body 138
bind foot 24; carnassial tootb 3-1.
:

mm.

;

tail

54

;

Hah. as above.
Type. Adult female.

B.M. No. 11.2.1.86. Original number
2388.
Collected 1 July, 1910.
This most beautiful little Weasel competes with the American
M. rixosa Bangs for the honour of being the smallest existing
Ca.rnivore, and is readily distinguishable from any Old World
Mitstela by its small size alone.
Its essential coloration is very
much as in the much larger M. kathiah, of which a local luce
(dorsalis) has been recorded from this region.
But the hind foot
of that animal measures 30 mm., so that it is evidently quite a
distinct species.

The combination Mastela hedfordi being already in use, I have
given to this striking new species a designation ba.sed on the
family name of the donor of the present magnificent accession to
the National Collection of Mammalia.
20.
d'.

Tamiops swinhoei M.-Edw.
2510.

i

Omi-san, Sze-chwan.

9500'.

21.

Sciurotamias davidianus M.-Edw,

5

2277.

.

22.

40 miles N. of Kai-chow,

S.

Kan-su.

Sciurotamias davidianus ooxsobrixus M.-Edw.

J 2320, 2321. $ 2316. 23 miles S.E.
6. 2456. Omi-san. 6000'.
.

.

of Ta-tsien-lu.

7500'.

The Ta-tsien-lu specimens are not very typical consobrinus, but
are none of them adult.
23.

5

Marmota robusta M.-Edw.

2270.
?. 2269.
.

24.

Mus

Old Tau-chow, Kan-su. 9000'.
Near Tau-chow. 10,000'.

GANSUEXsis Sat.

6 2220, 2221, 2222. 10 milts S. of Tau-chow, Kan-su.
Described as a Leggada by Satunin.
.

S.

25.

Epimys coxfuciaxus luticolor Thos.

c^.

2196, 2197, 2199,2200.

Kan-su.

§. 2198.

Near Si-Ho-Hsien,

5000'.

60 miles S.E. of Min-chow, Kan-su. 8000'.
2206, 2219.
c?
6. 2280, 2286, 2287, 2294, 2295, 2301, 2302. 2309, 2311.
Wen-hsien Country, S.
$. 2281, 2282, 2288, 2310, 2312.
Kan-su.
These Kan-su specimens tend to be, as is right, intermediate
.

'
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between the true

Northern Shen-si and the darker
The hghter specimens among tliem

luticolor of

covfacianus of Sze-chwan.

absohitely match some of the typical seiies, while the darker ones
match the lighter individuals of the next following set.
2G.

Epimys confucianus M.-Edw.

$.2314,2315,2317,2319,
d. 2313, 2318.
Ta-tsien-lu, Sze-chwan.

J
S

.

.

5

.

(5

.

23 miles S.E. of

9000'.
2370, 2371, 2372. Ta-tsien-lu.
2405.
2 2406. 18 miles E. of Ta-tsien-lu.
2413.
45 miles W. of Ya-chow.
Omi-san. 6000'.
2443, 2453, 2462, 2463.
•

5500'.

Pending the arrival of tojjotypes from Ohong-tu, these
mens may be accepted as typical of the true confucianus.
27. Epimi's ling

speci-

Bonh.

9. 2283,2289. Wen-hsien Country, Kan- su.
These beautiful ochraceous-buff specimens are quite like the
series from Kuatun, and are also very similar to an
example in the Museum from Sikkim, referred and perhaps
to E.jerdoni Blyth.
correctly
But as this latter determination needs revision with better
to be
Chinese name which happens
material, I use the
typical

—

—

available.
28.

Epimys excelsior.

Thos. Abstr. P.Z. S. 1911, p. 4 (Feb. 14.)
$.2380. Ta-tsien-lu, Sze-chwan.
2360, 2379.
9500'.
S. 2511, 2526, 2545. Omi-san.

cJ.

9000'.

General characters of E. confucianus, but size larger.
Size larger than in confacianus, proportionate length of tail
about the same. Fur long and rather coarse, not mixed with
spines in any of these specimens hairs of back about 14 mm. in
General colour of
length, the isolated bristle-hairs attaining 20.
adults coarsely lined cinnamon or clay-colour not unlike brightSides clearer and more buffy.
coloured specimens of E. norvegicus.
Belly pure sharply defined white or creamy wdiite, which extends
Top of muzzle greyer.
anteriorly well up over the upper lip.
Eyes with darker rims. Ears of medium length, greyish brown.
Hands white above. Feet white with prominent dark metapodial
patches. Tail rather longer than head and body, well-haired and
tufted, brown above for about two-thirds its length, white at the
end and below hairs at end 7-8 mm. in length.
Skull differing from that of confucianus by its larger size and
Interoi'bital
Nasals long and slender.
more delicate build.
region narrow, its borders sharp-edged, but without definite
Brain-case smooth, markedly convex above. Anteorbital
beads.
Bulte small.
Palatal foramen long.
pla.te but little projected.
Molars decidedly larger than in confaciamcs.
;

—

;

—

—
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Head and body 178 nun.
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:

hind foot 30 enr 23.
tail 193
greatest length 39
basilar length 30"3
zygomatic
breadth 18; nasals 15-2 x 4"3 ; interorbital breadth 4-3 breadth of
brain-case 15*6; palatilar length 17; palatal foramina 7"5 upper
Skull

;

:

;

;

;

;

;

;

molar

series 6'8.

9000'.

Ilah. of type. Ta-tsien-lu.

Type. Adult male, B.M. No. 1 1.2.1.131. Original number 2379.
Collected 30 June, 1910.
The true Rats of the genus Epimys are, as usual, some of the
most difficult of the collection to make out satisfactorily, owing
to their variability in both colour and skull-charactei-s.
But it
seems clear that this foi-ni from the high ground of Ta-tsien-lu
and the upper part of Omi-san is a distinct species from the
widely spread E. confacianus, differing by its greater size, longeiskull, and, in fully adult specimens, its paler colouiat least, as
compared with the typical dark E. covfucianus of W. Sze-chwan.
It is, of course, a member of the saine group of the genus, ns is
also the next species, which is again a step larger in size than
E. excelsior.

—

29.

Epimys andersoni.
Thos. Abstr. P. Z. S. 1911,

$.2478. Omi-san.

6000'.

p.

4 (Feb.

14).

Collected 8 August, 1910.

B.M.

No. 11.2.1.135. Type.
Like E. confucianus and excelsior., but very much larger and
with longer tail.
Size large, though not equaling the giant of this group,
E. edwardsi.
Fur coarse, not spinous hairs of back about 10 mm.
in length.
Greneral colour as in E. excelsior, a dull-lined clnycolour, more bufty on the sides.
Under surface pure sharply
defined white.
Top of muzzle greyish sides dark brown, this
colour passing backwards and joining the dark eye-rings.
Ears
of medium length, the proectote dull blackish.
Hands white, the
dark of the forearms encroaching a little on the metacarpus.
Feet brown over the greater part of the metatai^sus toes and
hallucal border of metatarsus white.
Tail very long, faii-ly wellhaired, not conspicuously tufted, brown for its proximal half
above, then changing gradually to white underside wholly white,
;

;

;

;

except just at the base.
Skull in general structure like that of E. excelsior, but larger
throughout brain-case rather less convex above.
Dimensions of the type (young ;idult)
Head and body 164 mm. tai'f 248 hind foot 37 ear 26-r,.
Skull greatest length 43 basilar length 35; nasals 16'3 breadth
of brain-case 17-2
palatilar length 19-8; palatal foramina 8-5;
;

:

;

:

;

;

;

;

;

upper molar series 8 '2.
The dimensions will at once separate from any of its allies this
fine long-tailed Rat, which I have much pleasure in dedicating to
its discoverer, Mr. Malcolm Anderson.
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30.

Apodemus speciosus pekinsul.e Thos.

2202, 2211, 2212, 2213, 2218.
60 miles S.E. of Min-diow,
Kan-su. 8000',
10 miles S. of TauJ. 2227,2228, 2231, 2232.
$. 2229.
chow, Kan-su. 8000'-9000'.
Mts. S.E. of Tau-chow,
d. 2234, 2235, 2237.
? 2242.
Kan-sn. 10,000'.
J 2285, 2305, 2308. Wen-hsien Country, S. Kan-su.
1 have already commented on the resembla,nce of the Shan-si
Field-Mouse to that of Korea, and now find that those from Kansu are again similar in every respect and should undoubtedly be
referred to the same subspecies, the animal therefore presenting
a noteworthy example of the uniformity of the Fauna of China
N. of lat. 34°. As usual, the representative southern form in
Sze-chwan is at once distinguishable by its much darker colour.
c^.

.

.

31.

2

Apodemus speciosus chevrieri M.-Edw.

32.

13$.
11$.

.

33.

Ta-tsien-lu.

10,000'.

9000'.

6000'-9500'.

Omi-san.

AroDEMUs agrarius pallidior Thos.

(^.2195.
cJ

23 miles S.E. of Ta-tsien-lu, Sze-chwan.

2-

c?, 1

13 c?,
17 J,

2292.

Si-Ho-Hsien, S. Kan-su. 5000'.
$ 2293. Wen-hsien Country, S. Kan-su.
.

Apodemus fergussoni.
Thos. Abstr. P.Z.

1911,

S.

Wen-hsien Country,

4 (Feb. 14).

p.

Kan-su.
2499 (yg.), 2508, 2509 (yg.). Omi-san. 9500'.
Near A. agrarius, but without the slightest trace of a dorsal

$
$

.

2296.

S.

.

line.

Size and proportions about as in agrarius.
Fur short and fine,
without spines in a May specimen, with them in August
examples hairs of back about 7 mm. in length. General colour
a,bove uniform drab-brown, not buffy on sides.
Under surface
soiled greyish, the bases of the hairs slaty, the tips greyish white
lateral line of demarcation fairly well defined.
Back without the
slightest trace of a median dorsal line, or even of a median darker
dorsal area, some trace of a line being always perceptible in
A. agrarius. Ears short, coloured like the head. Hands and feet
white.
Tail rather shorter than head and body, brown above,
;

dull whitish below.
Skull about as in

A

.

agrarius.

Dimensions of the type
Head and body 107 mm.
:

tail 98
hind foot 24 ear 15.
Skull: greatest length 27-7; breadth of brain-case 12
upper
;

;

;

;

mola,r series 4.
JIah. S. Kan-su

and Western Sze-chwan.
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Type. Adult female, B.M. No. 11.2.1.180.
Original number
2296. Collected 8 May, 1910.
This Mouse is readily distinguishable from any of the forms of
agrariiis by the entire absence of a dorsal line, some trace of a line
being perceptible in all the available specimens of A. agrarius
ningpoensis, the form in which it is least developed.
Even then
I should like to call it a subspecies of agrarius, but do not
venture to do so without seeing intermediate specimens. The
type was obtained at or near the same locality as a well-marked
example of A. agrarius pallidior (no. 2292), so that in this region
at least there seems to be iio intergi'adation,
I have named this animal after the Rev. W. N. Fergusson,
from whom the Museum has received four specimens of it,
collected at Yin-shin-wan, N.W. of Chong-tu, in 1909.
34.

Cricetulus andersoxi Thos.

d. 2215, 2216.
2 2225, 2233.
.

$.2217.

60miles S.E. of Min-chosv, Kan-su.
10 miles S. of Tau-chow, Kan-su.

MiCEOTUS IRENE.

35.

Thos. Abstr. P. Z. S. 1911,

p. 5

(Feb. 14).

2397, 2400, 2404.
$. 2384, 2385, 2392,
2398, 2399, 2401, 2402, 2403.
Ta-tsien-lu, W.

S. 2383, 2386,
2395,

2396,

Sze-chwan.

9000-12,000'.

Rather larger than M.

arvalis.
M^ with the same spaces connected as in Fitymys.
Fur soft, fine, rather woolly hairs of back about 9 mm. in
length.
General colour above brown, under surface slaty
washed with greyish white not sharply defined lateiuUy.
Ears
projecting beyond the fur, uniformly brown.
small lateral
gland present on each side in front of the hips in the males.
Hands and feet brownish white soles with six pads. Tail about
twice the length of the foot brown above, paler on sides and
below, not so strongly contrasted as in M. malcohni.
Mammae
;

;

A

;

;

2—2 =

8.

Skull of the usual flattened shape, its upper outline straight or
even slightly concave over the orbits.
Brain-case remarkably
small in proportion to the face, smooth, rounded, its ridges and
angles scarcely developed muzzle slender, scarcely bowed downwards interorbital space unusually narrow, smoothly rounded.
Palatal foramina fairly long.
Posterior palate normal, the lateral
;

;

pits

not specially deep

;

mesopterygoid fossa of normal breadth, its
Bulhe decidedly smaller than in most

anterior border rounded.
species of this size.

Incisors of

medium

strength, considerably bevelled in front.

M^

with pattei-n very similar to that figured by Blasius in M. savii
(Faun. Deuts. fig. 221, p. 394). M^ with only four closed spaces,
the fifth and sixth (counting from behind and including the
posterior transverse space) opening into each other (as in Fitymys)
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also into the seventh, the anterior space, which is curved
inwards to form a fifth internal angle, while there are only three
the tooth is thus very like that figured by
external angles

and

;

Biichner in

M. limnophilus (Mamm. Przewalsk.

Dimensions of the type
Head and body 98 mm.

pi. xviii. fig. 13).

:

tail 37
hind foot 18 ear 13.
condylo-basal length 24-2 basilar length 22 greatest
breadth of
nasals 7
interorbital breadth 3'8
breadth 14-8
brain-case 12 height of forehead from alveolus of m" 7 palatilar
length 13; palatal foramina 4-8 diagonal diameter of bulla in
upper molar series (crowns) 5-7.
horizontal plane 6'5

Skull

;

;

;

:

;

;

;

;

;

;

;

;

;

Hah. as above.
Type. Old female, B.M. No. 11.2.1.195.

Original

number 2396.

Collected 2 July, 1910.
This species is peculiar for the proportionately small size of its
brain-case and its narrow interorbital space. From M. limnophilus
Biichn., which may possibly be allied to it, it is distinguishable by
having only three internal angles on m^ the shape of the braincase would also seem to be more normal in that animal.
;

36.

MiCRO TUS MALCOLMI.

Thos. Abstr. P. Z. S. 1911, p. 5 (Feb. 14).
$. 2246, 2253, 2254, 2255,
S. 2245, 2250, 2251, 2252.
2256, 2257. Mts. S.E. of Tau-chow, Kan-su.
medium-sized Yole with high arched skull, somewhat similar
on a smaller scale to that of M. ccdamorum Thos.
Fur soft and fine, of medium length hairs of back about
9-10 mm. in length *, therefore conspicuously shorter than in
Proedromys. Colour above lined brown, rather lighter than
" bistre "
under surface washed with greyish white, rather
Ears slightly
mai-kedly contrasted with the upper colour.
Upper surface of hands and feet
projecting from the fur, brown.
Tail rather more than double
soles with six pads.
dull whitish
the length of the foot, brown above, dull white on sides and
Mammee apjjarently 2 2 = 8, but this cannot be made out
below.

A

;

;

;

—

with certainty.
Skull rather like that of M. ccdamorum on a small scale,
though not so strong and heavily ridged. In general shape it is

not tiattened above, but high, arched above, the nasal profile
bowed downwards, the waist narrow and proportionately far
squamosal
Surface everywhere smooth and unridged
forward.
Nasals nearly attaining to the
projections scarcely perceptible.
Interorbital space narrow,
level of the premaxillse behind.
smooth, evenly convex above, not flattened or hollowed mesially.
Brain-case smoothly rounded. Palatal foramina of equal breadth
throughout, their length exceeding that of m^^-m^ Posterior
palate with very deep lateral pits and unusually narrow mesoBullae decidedly larger than the normal.
pterygoid space.
;

* In tliis measurement I alwaj's ignore tlie outstanding tips of the longer
and only measure to the ends of the thick mass of under-fur.

liairs,

—
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incisors narrow, considerably lievelled latei-nlly.

of normal structure, the pafcterii of tlie upper ones, so
far as spaces and angles are concerned, essentially as figured by
Blasius (p. 379) in M. arvalis, though the posterior lobe of m'' is
rather narrower and more elongated.
Lower teeth as figured by
the same author (p. 366) in M. rattiaqjs, m^ with a very similar
anterior lobe and the same number of closed triangles.

Molars

Dimensions

of the type

:

Head and body 103 mm.

tail 40
hind foot (c. u.) 17 ear 13,
condylo-basal length 26*2 basilar length 23*5 greatest
breadth 15 nasals 7 interorbital breadth 3"7 breadth of braincase 12 height of crown from alveolus of m'"^ 9'2
palatilar length
13'2
diastema 8'3 palatal foramina 5 diagonal length of bulla
in horizontal plane 8"2 upper molar series (crowns) 6'1.
Other specimens are smaller, the smallest adult having a
condylo-basal length of 23'4, with a hind foot of 16 mm.
Hab. as above.
Type. Adult male, B.M. No. 11.2.1.199. Original number 2245.
Collected 4 April, 1910.
I can find no described species to which this Vole can be
assigned.
Its high skull separates it at once from the great
mass of flat-skulled Yoles, the shape more recalling that in
Af. calamontm, a species possessing a lateral gland and only five
foot-pads. Satunin's three species from Zaidam, W. of Kan-su, axe
all markedly larger than M. mcdcolmi.
Buchner's M. limnophUns
from the same district is perhaps more closely allied, but would
seem to have a paler general colour and a much more roughened

Skull

;

;

:

;

;

;

;

;

;

;

;

;

;

;

;

and angular
37.

skull.

MiCROTUs (Anteliomts) chinensis Thos.

2328, 2329, 2332,
2333, 2334,' 2335, 2340,
c?.

2338, 2339.
$. 2326, 2327, 2331,
2341.
23 miles S.E. of Ta-tsien-lu.

10,000'.

9. 2491, 2492, 2528,
cf. 2512, 2519, 2534, 2543, 2544.
Omi-san. 9500'.
2551, 2553.
This striking Vole was described in 1891 * from a specimen
found in the stomach of a snake. No other examples have been
obtained until now.
The type-locality was Kia-ting-fu, quite close to Omi-san.
38.

MiCROTUS (CaRYGMYS) EVA.
Thos. Abstr. P. Z. S. 1911, p. 4 (Feb. 14).
o. 2240, 2241.
Mts. S.E. of Tau-chow,

d. 2238, 2239.
Kan-su. 10,000'.

[Caryomys,
Like Eothenomys in external and general ci^anial characters,
but the teeth with the triangles nearly all closed, instead of being
mostly open and connected with each other. Additional postero* Ann. Mng. N. H.

(6) viii p. 117, 1891.
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internal lobes ou m^ and m'^ veduced to minute and scarcely
perceptible projections.
Type, Microtios Inez Tlios.
,
Now that a third species, essentially similar to M. inez and
M. nux, has turned up, I think it advisable to form a special
subgenus for the reception of the three. On first describing
M. inez * I purposely delayed making a new subgeneric name
until we had evidence as to the existence of other species allied
to that peculiar species, but full details were given as to its
characteristics.]

Allied to M. {C.) inez and nux, but with much longer tail.
slender, the general proportions, chiefly owing to the
unusually long tail, looking very different from those of the allied
Fur long, soft, and fine hairs of back neai-ly 10 mm. in
species.
General colour above pale brown, greyer than in nux
length.

Form

;

inez, the type nearly approaching " broccoli- brown," but other
specimens of a warmer tint. Under surface rather variable,
Ears about as
greyish slaty, washed Avith buffy whitish or drab.
long as the fur, and of about the same colour. Hands and feet
Tail remarkably long for a Vole,
white soles with six pads.
dark brown above,
nearly as long as the body without the head

and

;

;

dull whitish below.

M. nux, except that

Skull very like that of

smoother and

it is

but even this may be a question of age.
lightly built
Teeth almost exactly as in M. nux second and third spaces of

more

;

;

m^, and first and second of m^, communicating with each other
all the other triangles closed (except, of course, in the case of m^).
Dimensions of tlie type
Head and body 88 mm. tail 50 hind foot 16-5 ear 12.
Skull condylo-basal length 22'6 basilar length 20'5 gi-eatest
:

;

;

;

:

;

;

interorbital breadth 4; breadth of
breadth 13'5; nasals 6'8
palatal foramina 41
upper
brain-case 11*2 palatal length 10*6
molar series (crowns) 5.
Hah. as above.
Type. Adult male. B.M. No. 11.2.1.223. Original number 2238.
;

Collected 3 April, 1910.
This Yole is at once distinguishable from
remai'kably long tail.
39.

;

;

;

all

its allies

by

its

MiCROTUS (EOTHENOMYS) MELANOGASTER M.-Edw.

$. 2298,
S. 2284, 2290, 2291, 2297, 2304, 2306, 2307,
Wen-hsien Country, S. Kan-su.
2299, 2300, 2303.
2421 (melanoid). 45 miles S.W. of Ya-chow, Sze-chwan,
c5'

.

4000'.

$. 2461.

Omi-san.

6000'.

any tangible difference between thti Kan-su series
and the two specimens from Sze-chwan, which la'tter are nearly
I

fail

to find

topotypical of the species.
* P.

Z. S. 1908, p. 970.

mammals fkom western
40.
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ciiixa.

Proedromys bedfordi.

Thos. Abstr. P. Z. S. 1911, p. 4 (Feb. 14).
2- 2214. 60 miles S.E. of Min-Chow, Kan-su.
B.M. Ko. 11.2.1.235. Type.
11 March, 1910.

Proedromys

8000'.

*.

Far very

General external form as in Microtus.

long.

Sole-

Mamm® 2—2=8.

parls 6.

Skull heavily built, high, its upper profile strongly curved.
Postorbital squamosal pi'ojections strongly developed, almost
peg-like.
Palatal foramina long.
Posterior palate normal.
Bullpe rather large.
Teeth.
Upper incisors heavy, strongly curved, not thrown
forward their front face grooved on its outer third. Lower
incisors short posteriorly, ending at the bottom of the notch
between the angular and condyloid processes, as in Anteliomys.
Molars with their enamel spaces all completely se|3arated from
each other, the anterior wall of each upper space and posterior of
each lower one unusually strongly curved, so as to form in many
cases nearly half of a circle.
Number of spaces and salient angles
as follows
;

:

-ii/r

—

J 5 spaces, 3 inner

-I

and 3 outer angles.

t«,t

9

J

4

.

2

.

3

_

-n /r

o

[3.3.2

5.3.3

M^ very peculiar, consisting of the usual transverse, second and
third spaces, and then a circular posterior lobe directed externally,
the posterior lobe of this tooth in every other Vole, so far as I am
aware, being dii-ected inwards.
Anterior space of m, forming
Mg with broad connected spaces across it as
a simple crescent.
usual.

any group into which this long-haired Vole can be
heavy bowed skull, grooved incisors, jseculiar curved
walled tooth-spaces, and curious nig seem together to distinguish
The grooving of the incisors is
it from any described genus.
possibly an individual chai-acter, but the other features of the
animal are so marked that it should certainly have a sjiecial
name.
I

fail

fitted.

to find
Its

Proedromys bedfordi.
General form that of an average Vole, the tail
Size medium.
Fur
rather more than a third the length of the head and body.
excessively long, soft, and fine; hairs of back about 16 mm. in
General colour above coai'sely lined dull brown (darker
length.
than " broccoli- orown "), the lower flanks more drabby under
;

surface slaty drrb
*

washed with brownish white.

Trpoei'pos, a Piosident.

Named

generositj' the discovery of this

Proc. Zool.

:

in

animal

oc— 1911,

honour of the

is

Ears hairy, pale

Society';- President, to

due.

No. XII,

12

whose

»TR..

1,7B

OLDFIELD THOMAS OX

Tail well-haired, brown
H:anrl& and feet dull white.
above, dull white on sides and below.
Skull and teeth as indicated above.
Dimensions- of the type
Head and body 103 mm. tail 41 hind foot 18 ear 13.
nasals
greatest breadth 16
basal length (c.) 26
Skull
7r-6x3-2; interorbitai breadth 3-6; breadth of brain-case 12-2;
palatilar length 13-7; diastema 8; palatal foramina 6; upper

brown.

:

;

;

;

:

;

;

molar series (ci^owns) 6'8..
Hab. and Type as above.
Interesting and pecvilian as this species

is in essential characters,
externally a very ordinary-looking Yole, and indeed scarcely
distinguishable from Microtus vialcolmi, which Mr. Anderson found
ill some numbers in the s-aine region,.

it is

41..

MYOSPAiiAX cANSus Lyon.

?.. 2262, 2264, 2265, 2266, 2267,
2268, 2271, 2275, 2276.. 10 miles S. of Tau-chow, Kan-su. 8500'.
These are practically topotypes- of Dr. Lyon's species, and a
study of them shows that the series obtained in Shen-si by
Mr.. Anderson, and previously referred to M. ccmsus'*, should

d. 2263, 2272, 2274.

be subspecifically separated.
The form may be called
:

MyOSPALAX CANSUS SHENSEIUS.
Thos..Abstr. P..Z. S. 1911,

p..

5 (Feb. 14).

General characters as in true ccmsus, but the colour wai'mer and
the tooth-row longer..
Taking only full-coloured specimens into comsideration the
coloured ends of the hairs above approach " ochraceous-butf,"
while in cansus they average distinctly paler, approximating to
" pinkish-bufF." As to the tooth-row, among seven adult specimens
of true 6a«s^(s (including three well-grown males)the alveolar length
of the upper series never exceeds lO'O mm., while of 16 specimens
of she7iseius some (males) may almost reach 12-0 mm., while nearly
One fully adult
all, including females, are ITO and upwards.
specimen only, a female, has the dimension 10"0.
Dr. Lyon's type, a male (although originally called a female),
seems to have been unusually large, as its tooth-row mea,sures
about that of a female sheiiseius, and therefore more than any
This Avould, however,
of our specimens of the Kan-su form.
appear to have been an exceptional specimen.
Dimensions of the type
Head and body 178 mm. tail 54 hind foot 30.
Skull: condylo-basal length 45 zygomatic breadth 34; nasals
18x7"7; interorbital breadth 6'5 palatilar length 23*5; upper
molar series (crowns) 11-4, (alveoli) 11-9.
Hah. Shen-si. Type from Yu-lin-fu.
:

;

;

;

;

* P. Z. S. 1908,

p. 978.

—

—

;

MAMMALS FROM WESTKEX CHIXA.
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B.M. Xo. 9.1.1.216. Original number 1800.
T}ipe. Old male.
Collected 30 April, 1908.
Dr, Allen's " Mijotalpa
rufescens * woiild seem also to have
the small teeth of ti-ue M. cansus, and is* geographically closer t(i
''"

the latter.

Rhizomys vestitus M.-Edw.

42.

$. 2559.

Omi-s:m.

9500'.

The

relationship of this form to Gray's li. sinensis has not
hitherto been satisfactorily defined.
It seems, however, to be
readily characterized by the much larger size of the skull, the
great development of the cranial crests, the length and softness of
the fur, and the shortness of the tail. li. sinensis probably came

from somewhere in South China, perhaps the neighbourhood of
Canton.

K

tliird

Chinese species

may

be described as follows:-

Hhizomys davidi.
Thos. Abstr. P. Z. S. 1911,

p..

5 (Feb.

14).-

Colour and character of fur, and length of tail, about as in
R. vestif/us but size much smaller, neaidy as in JR.- sinensis.
Skull slightly larger than that of R.-sinensis, the male R. sinensis
about equaling the female R. davidi.
Crests I'ather more
strongly developed, comparing like sex with like.
Xasals more
nariowed behind and premaxillary processes proportionately
broader, so that, while in R: sinensis the combined breadth behind
of the two nasals about equals either fronto-premaxiilary suture,
in R. davidi the length of each suture is about twice the distance
Bullae
that separates their nearest points in the middle line.;

largei'.

Dimensions

of the type,

Head and body

350

measured

mm.

in skin :

69 hind foot (wet) 42
ear'
(wet) 15.
Skull condylo-basal length 66 ; upper length fi^om lambda to
tip of nasals 53-5
greatest breadth 49*5
nasals 23*2 x 8'4
fronto-premaxiilary suture 6'5 interoi'bital breadth 9*2 greatest
occipital breadth 30; palatilar length 35
diastema 20 upper
(c.)
'

;

tail

;

;

:

;

;

;

;

;

molar

An

;

series (crowns) 13'3.

old male skull measures 49

mm.

in upper length.

Kuatun, N.W. Fokien. 3500'.
B.M. No. 96.12.1.6.
Original number 9.
Ti/pe. Old female.
Collected December 1898, and presented by J. de La Touche, Esq.JTab.

Eleven specimens exaniined.
This fine species, of which the Museum possesses a good series,presented by Messrs. F. W, Styan, J. de La Touche, and C. B.
is distinguishable from R. sinensis by its soft fur, shoiter
and the above-mentioned cranial characters. From R. restitag,
again, by its very much smaller size.

Rickett,

tail,

* Bull.

Am. Mus. N.

11, x.vvi. p.

429, 1909.

ON MAMMALS FROM WESTERN CHINA.
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It is with great pleasui^e that I name a Chinese animal aftei'
Pere David, the famous French naturaKst and collector, to whom
Science owes the discovery of the wonderful series of animals
on wdiich Milne-Edwards's Reeherches Mammiferes was based.
Kuatun, the locality of Rhizomys davidi, was itself discovered as
:i collecting-station by Pere David, though we owe its more recent
exploitation to our own countrymen.
'

'

43.

Lepus sechuenensis de Wint.

$. 2259. 30 miles N.W. of Tau-chow,
d. 2258, 2261.
Kan-su. 11,000'.
Although described as from Sze-chwan, it is probable that this
species really belongs to the fauna N. and N.W. of the Tsin-ling
range.
The type was said to be from NoHh-viestern Sze-chwan,
and that part of the Province extends into the faunistic region
No Hare is as yet known from the
of which Kan-su is a part.
typical forested area of Western Sze-chwan.

of

44.

OcHOTONA CANSA Lyon.

5

2236, 2243, 2248, 2249.

.

?

2226, 2244, 2247.

.

Mts. S.E.

Tau-chow, Kan-su.

Tau-chow (Tao-eheo)
45.

6

.

is

the type locality of Dr. Lyon's species.

OcHOTONA TIBETANA, M.-Edw.
2325.

$

.

2324.

23 miles S.E. of Ta-tsien-lu, Sze-chwan.

10,000'.
c^.

2387.

Ta-tsien-lu.

11,600'.

d. 2525. Omi-san. 9500'.
These specimens indicate that 0. tihetana has a wide range
colour- variation, very much as in the allied 0. hodgsoni.
46.

Capreolus bedfordi Thos.

9 2204, 2208, 2209.
S 2203, 2205, 2207, 2210.
8000'.
S.E. of MiH-chow, Kan-su.
.

47.

of

.

MOSCHUS SIFANICUS

60 miles

Blichn.

2 (immature). 2223. 10 miles S. of Tau-chow, Kan-su. 8500'.
The first example of this striking species that has come to the
British
48.
cJ

Museum.

Gazella

sp.

(young). 2260. 30 miles

N.W.

of

Tau-chow, Kan-su. 11,000'.
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ABSTRACT OF THE PROCEEDINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON.*
Novemljer 15th, 1910.
Dr. S. F. Haemer, M.A., F.R.S., Vice-President,
in the Chair.

The Minutes

of the last Scientific

Meeting were confirmed.

The Secretary read a Report on the additions that had been
made to the Society's Menagerie during the months of June,
July, August, September, and October 1910,

Mr. J. Lewis Bonhote, M,A., F.L.S., F.Z.S., exhibited a spiritspecimen of a young Cairo Spiny Mouse [Acomys cahirinus),
about twelve hours old, pointing out the advanced state of the
young at birth as compared with the common House-MoTise, and
remarked that the period of gestation in Acomys was eleven days
at the most, and that the usual number in a litter was three.
Mr. Bonhote also remarked on a pair of hybrids between the
Bramble- Finch [Fringilla mo7itifr mgilkc) s.nd the Chaffinch (Fringilla coelebs), which he had deposited at the Gardens and which
represented a cross bred for the first time in 1907. He drew
attention to the resemblances in the plumage of these birds, and
stated that the fertility of the hybrids had not yet been tested.
Mrs. R. Haig Thomas, F.Z.S., exhibited a series of skins
an experiment in Pheasant-breeding, and gave an
account of the production of Thaumalea ohsciira in the F,
generation from a cross between 1\ amhersti $ and T. j^icta S
illustrating

•

Dr. W. NicoLL and Prof. E. A. Minchin, M.A., Y.P.Z.S., exhibited specimens of two species of Cysticercoids found in the body-

* This Abstract is published by the Society at its offices, Zoological Gardens,
Regent's Park, N.W,, on the Tuesday following the date of Meeting to which
it refers.
It will be issued, along with the ' Proceedings,' free of extra charge,
but it raay be obtained on tne
to all Fellows who subscribe to the Publications
day of publication at the price of Sixpence, or, if desired, sent post-free for
the sum of Six Shillings per annum, payable in adva iice.
;

42
cavity of rat-fieas {Ceratophyllus fasciatus).
One of these species
been found in about foui' per cent, of the fleas examined and
had been shown, by means of feeding experiments carried on by
Dr. Nicoll, to be the larval form of the common rat-tapeworm
{Ilymenolepis diminuta). The other species, of which so far only a
single example had been found, was probably the larva of Hymenolepis onurina, a species occurring in rats and mice, arid very
similar to, possibly identical with, H. nana, a dangerous tapeworm
The chief interest of the discovery lay in the fact that
of man.
no intermediate host was previously known for this tapeworm.
]iad

The Hon.

IST.

Charles Rothschild, M.A., F.Z.S., exhibited
which were of interest in connection with
plague by these insects.

sevei'al species of Fleas

the spreading of

PococK, F.L.S., F.Z.S., exhibited a living specimen
Rat {Mihs rattus) from Sark, which had recently
been presented to the Society's Mena.gerie by Mrs. C, Russell.

Mr. R.

I.

of the Black

Mr. R.

I.

PococK

also exhibited a female hybrid, bred in the

Society's Gardens, between a male Black Lemur {Lemur macaco)
and a female of the Red-fronted variety of the Fulvous Lemur

and pointed out that the offspring reIt had not inherited the facial
father nor the white over the eyes and on the fore-

(Lemur fulvus

rujifrons),

sembled neither of
fringe of its

its

parents.

head of its mother, this area of the head being dark ashy black
with a deeper tinted central line, more approaching the colour
seen in the Black-fronted variety of the Fulvous Lemur (L. fulvus
nigrifrons).

Mr. J. Lewis Bo]S[hote, M.A., F.L.S., F.Z.S., read a paper
dealing with some experiments he had made on the occurrence of
the webfoot character in Pigeons. After referring to Mr. R.
Staples Browne's paper on the subject in the P. Z. S. for 1905, in
which that gentleman had shown the webfoot to be a simple
Mendelian recessive, Mr. Bonhote instanced further cases from
the lofts of Mr. F. W. Smalley, F.Z.S., that bore out Mr. Staples
Browne's conclusions. Both these gentlemen, however, had been
kind enough to give the author birds from their strains, and in
the first instance when webbed bii'ds from the different strains
were crossed an irregular result namely, 4 normal and 1 webbed
was obtained. Matings from these birds were continued, and
the results were, in almost every case, contrary to Mendelian
expectations, normals throwing webs, and webs throwing normals.
After discussing various suggestions, Mr. Bonhote came to the
conclusion that no really satisfactory explanation was forthcoming.
The Mendelian inheritance was apparently there, but dominated
and modified b}' some other agency, and he had been able to find
no single explanation which would cover all the results.

—

—

—
43

Mr. Edward Degex, F,Z.S., read a papei^ entitled " Notes on
the little-known Lizard Lacerta jacksoni Blgr., with special reference to its Cranial Characters," based on a series of specimens
recently procured by Mr. R. Kemp in British East Africa.
Mr. G. A. BouLENGER, F.R.S., V.P.Z.S., read a paper " On
Lacerta peloponnesiaca Bibr.," which contained a new description
of this little-known lizard, made from living specimens in the
Society's Gardens, with a view to fixing its correct position in the
genus Lacerta.

A paper entitled " Remarks on two Species of Fishes of the
genus Gohius, from observations made at Roscoff," was read by
Mr. E. G. Boulenger, communicated by Mr. G. A. Boulenger,
F.R.S., Y.P.Z.S., dealing with the specific distinction of Gohiios
^linutus and &. mia'ops.

The next Meeting of the Society for Scientific Business will
be held on Tuesday, November 29th, 1910, at half-past Eight
o'clock P.M., when the following
communications will be

made
1.

:

Dr, H, B. Fantham, B.A., F.Z.S., and

M.R.C.S., L.R.C.P., F.Z.s

On

!

a Possible Cause of Pneumo-enteritis in the

(Lagopus
2.

H, Hammond Smith,

Red Grouse

scoticus).

F. E. Beddard, M.A., F.R.S., F.Z.S.

On the Alimentary Tract of certain Birds, and on the
Mesenteric Relations of the Intestinal Loops.
3.

Prof. A. Cabrera, C.M.Z.S.

On the Specimens of Spotted Hyaenas in the Biitish
(Natural History).
4.

Dr. J. F. Gemmill, M.A., D.S c.

The Development

of Solaster enchoa Forbes.

Museum

44

Tke following communications have been received
1.

:

—

George P. Farean.
Plankton from Christmas Island, Indian Ocean.
Copepoda of the Family Ooiycseidse.

2.

—

I,

On

W. N. F. WOODLAKD, F.Z.S.
On the Structure and Function

of the Gas-Glands and Retia
Mirabilia associated with the Gas-Bladder of some Teleostean
Fishes, with notes on the Teleost Pancreas.

3.

H. R. Hogg, M.A., F.Z.S

On some New

.

Zealand Spiders.

Communications intended for the

Scientific

Meetings should

be addressed to
P.

CHALMERS MITCHELL,
Secretary.

Zoological Society op London,
Regent's Park, London, N.W.
Nouemler 22nd, 1910.

MOTOR

eUSES

FOR

THE

SCIENTIFIC

MEETINGS.

On the night of each Scientific Meeting Motor 'Buses
run direct to the Gardens from Regent's Park Tube
Station, starting at 8.5 and 8.20 p.m. The return
'buses after the Meeting will leave the Gardens at 10.15
and 10.35 p.m.
These 'buses will be labelled
and no fare will be charged to Fellows

will

PRIVATE

attending the Meetings.
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ABSTRACT OF THE PROCEEDINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON*
Noveml)er

Dr.

Henry Woodward,

29tli,

1910.

F.R.S., Vice-President,

in the Chair.

The Minutes

Meeting were confirmed.

of the last Scientific

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, exhibited, through
the kindness of Mons. Pauvvels, a blue variety of the Budgerigar
(Melopsittacus undulatus), as well as a yellow variety and a
normal green specimen.
The two varieties showed distinctly the splitting up of the
component coloration, the blue bird lacking all trace of yellow
pigment, while in the yellow variety the blue colouring of the
normal bird had disappeared.
Dr. William Nicoll, of the Lister Institute of Preventive
Medicine, gave a demonstration of his method for the collection
of Trematodes.

R. T. Leiper, F.Z.S., exhibited two photographs and
in Beef imported from
Queensland.
Dr.

some specimens showing Onchocerciasis

Dr. H. B. Fantham, F.Z.S., and Dr. H. Hammond Smith,
F.Z.S., contributed a paper " On a Possible Cause of Pneumoenteritis in the Red Grouse {Lagopus scoticus)."
The authors
recorded that in Grouse-chicks dying of Coccidiosis, many of
which showed symptoms of pneumonia, they found Coccidian
oocysts in the bronchioles, bronchi, and trachea.
The Coccidian
cysts in the bronchioles were probably capable of setting up

* This Abstract is published by the Society at its offices, Zoological Gardens,
Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
to all Fellows who subscribe to the Publications but it may be obtained on the
day of publication at the price of Sixpence, or, if desired, sent post-free for
the sum of Six Shillings per annum, payable in advance.
'

;
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irritation to account for the pneunaonic symptoms.
These observations were interesting as showing that the much
criticised views of Klein, Tegetmeier, and others on " pneumoenteritis " as a cause of mortality in Grouse may have some
sufficient

foundation in

fact.

Dr. J. F. Gemmill, M.A., D.Sc, Lecturer on Embryology in the
University of Glasgow, gave an account, illustrated by lanternslides and specimens, of his memoir on " The Development of
Solaster encleca Forbes," communicated to the Society by Prof.
J.

Arthur Thomson, F.Z.S.
The author described the

ovaries and ova and the processes
of spawning, fertilization, segmenta,tion, and gastrulation, and then
dealt with the characters of the free-swimming larvse and the
changes related to the metamorphosis. He discussed the development of the internal cavities and of the skeleton, and described
the methods he had employed in obtaining and rearing the larvae.

The memoir, in addition to details of adult anatomy, contained
a description of the following points in development
Segmentation total equal blastula by egression ; gastrula by
invagination early closure of blastopore no larval mouth.
Free-swimming larva with three arms and a muscular sucker
attachment by sucker.
Metamorphosis such that while in point of external form the
left side of the larva becomes the oral surface of the starfish, in
reality the epiderm of the oral surface is derived in great part fi'om
that of the anterior part of the early bilateral larva, and conversely
the aboral epiderm is derived chiefly from that of the posterior end
of the larva.
Archenteron dividing into anterior and posterior vesicles and
middle chamber or enteron. Anterior vesicle giving rise to pre:

;

;

;

;

and epigastric cceloms, hydroccele, dorsal sac, internal
and part of external oral sinus.
Posterior vesicle
giving rise to hypogastric and pharyngeal coeloms, rest of external
oral sinus, aboral circular sinus, and genital rachis.
oral, axial,

oral sinus,

The full set of hydroccele pouches completed slowly, the series
running in the watch-hand direction as seen from the oral side
opening of stone-canal between radii I and II anus in inter;

;

radius

V/YI.

Terminal plates double

;

rest of aboral plates

showing atypical

distribution.

A

larval nervous system
posterior ccelom.

and a

statolith -like

body in the

Mr. F. E. Beddard, M.A., F.K.S., F.Z.S., Prosector to the
Society, presented a paper " On the Alimentary Tract of certain
Birds, and on the Mesenteric Relations of the Intestinal Loops,"
based on notes he had accumulated relative to the viscera of
Birds which had died in the Society's Gardens. The paper dealt

—
47

more particularly with species that had not been carefully studied
from the point of view of the convolutions of the intestine, and
attention was called to a considerable series of Birds.
Mr. Oldfield Thomas, F.R.S., F.Z.S., communicated a paper
by Prof. Angel Cabrera, C.M.Z.S., "On the Specimens of Spotted
HyjBnas in the British Museum (Nat. Hist,)," in which he described thi-ee apparently

new

foi-ms.

The next Meeting of the Society for Scientific Business will
be held on Tuesday, December 13th, 1910, at half-past Eight
the following communications will be
o'clock
P.M., when

made
1.

:

Zoological yoMEycLATURE.
Dr. W. E. Hoyle, M.A., F.Z.S., will explain the Report of
the International Commission on Zoological Nomenclature presented to the Graz Meeting of the International Zoological
Congress, 1910, and will refer in particular to the proposals
made for the protection of well-known zoological names.

2.

E. S. Goodrich, M.A., F.R.S., F.Z.S

.

On

the Segmentation of the Occipital Region of the
the Batrachia Urodela.
3.

Head

in

W. N. F. Woodland, F.Z.S.
On the Structure and Function

Dr.

of the Gas-Glands and Retia
Mirabilia associated with the Gas- Bladder of some Teleostean
Fishes, with notes on the Teleost Pancreas.
4.

Oldfield Thomas, F.R.S., F.Z.S.

The Mammals
to fix the

Types

of the Species.

Tenth Edition of Linnseus an Attempt
Genera and the exact Bases and Localities

of the

of the

:

The following communications have been received
1.

George

:

P. Farran.

Plankton from Christmas Island, Indian Ocean.
Oopepoda of the Family Corycseidse.
2.

I.

On

H. R. Hogg, M.A., F.Z.S.

On some Kew Zealand
3.

—

Dr. F. D.

Welch, F.Z.S

Spidets.
.

Observations on different Species of Hylohates now or recently
living in the Society's Gsivdens,a.nd a Symphalangns S7/7idactytus,
with Notes on Skins in the Natural History Museum.
4.

R. Lydekker.

On

Tragelaphus huxtoni.

Communications intended for the

Scientific

Meetings should

be addressed to
P.

CHALMERS MITCHELL,
Secretary,

Zoological Society of London,
Regent's Park, London, N.W.
December Qth, 1910.

MOTOR

On

BUSES

FOR

THE

SCIENTIFIC

MEETINGS.

the night ©f each Scientific Meeting Motor 'Buses
will run direct to the Gardens from Regent's Park Tube
Station, starting at 8.5 and 8.20 p.m* The return
*buses after the Meeting will leave the Gardens at 10.15
and 10.35 p.m.
These 'buses will be labelled
PRIVATE and no fare will be charged to Fellows
attending the Meetings.
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ABSTRACT OF THE PROCEEDINGS
OP THE

ZOOLOGICAL SOCIETY OF LONDON.^
December 13th, 1910.
G. A. BouLENGER, Esq., F.R.S., Vice-President,
in the Chair.

The Minutes

Meeting were confirmed.

of the last Scientific

The Secretary read a Report on the additions that had been
made to the Society's Menagerie during the month of November
1910.

Hammond Smith, F.Z.S., exhibited a mounted specimen
male Red Grouse, from Abington, Lanarkshire, which displayed a curious variety of the ordinary plumage of this species.
Dr. H.

of a

Mr. D. Seth-Smtth, F.Z.S., Curator of Birds, exhibited some
skins of the Australian Yellow-rumped Finch [Munia Jlaviprymnci). These birds had been kept alive in an outdoor aviary
in England, and had developed certain markings tending towai'ds
those of another closely allied species, Munia castaneithorax.
The exhibitor attributed this to the fact that the former species
was a desert form of the latter, and when placed in a humid
environment tended to revert to the plumage of the latter. He
referred to a paper he had published on this subject in the
' Avicultural Magazine,'
1907, p. 195.
Mr. Edwin

S. Goodrich, M.A., F.R.S., F.Z.S., read a paper
the Segmentation of the Occipital Region of the Head in
the Batrachia Urodela," based on his studies of the development

"

On

* This Abstract is published by the Society at its offices, Zoological Grardens,
Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
to all Fellows who subscribe to the Publications; but it maybe obtained on the
day of publication at the price of Sixpence, or, if desired, sent post-free for
the sum of Six Shillings per annum, payable in advance.
'

of the liead region of the Axolotl [Aonhly stoma tigrinum).

The

segments behind the auditory
Three metaotic somites were developed in these
capsule.
segments, of which the first soon disappeared, and the second and
third contributed to the formation of the temporal muscle. To
the first segment belonged the glossopharyngeal nerve to the
next two the vagus. The occipital condyles were developed
The two hypoglossal
betweea the third and fourth somites.
roots corresponded to the fourth and fifth metaotic segments, and
In the
passed out in front of the first and second vertebi'se.
Amniota all these segments were included in the head. The
skull of an Amphibian was thus shorter than that of a Mammal,
yet the condyles were homologous in the two animals. The
shifting backwards or forwards of the condyles was brought
ahout, not by the inter- or excalation of segments, but by a
transposition from one segment to another. The sliifting of the
condyles was comparable to the transposition of the limbs on the
trunk-segments.

head

of the Axolotl contained three

;

,

Mr. Oldfield Thomas, F.K.S., F.Z.S., read a paper entitled
The Mammals of the Tenth Edition of Linnsexis an Attempt
to fix the Types of the Genera and the exact Bases and Localities
It was shown that by the use of tautonymy the
of the Species."
types of nearly all the Linnean genera could be definitely fixed,
the conclusions arrived at by this means agreeing in most cases
with common usage. The type of Simia, however, would not be
,S. fsatyrus but S. sylvana, and of Dasyjnis D. novemcinctus instead
of D. sexclnct'us, the consequences of which changes were pointed
"

:

out.

Fygafhrix, as represented by the two species nemceus and
nigripes,

was shown to be generically distinct from Fresbytis, so
name still remained available for the ordinary

that the latter

Langurs.

Changes in specific names, due to a complete examination,
were shown to be less numerous than might have been expected,
while the stability of mammalian nomenclature was much
increased by avoiding the danger of what such an examination
might lead to.
Type localities, derived from the original authors quoted by
Linnseus, were defined for a considerable number of the species.

Dr.W. E. HoYLE, M.A., F.Z.S., English Member of the International Commission on Zoological ISTomenclature, explained the
following Report presented to the Graz Meeting of the International Zoological Congress, and referied in particular to the
proposals made for the protection of well-known zoological
names.

A

discussion followed on the portion relating to the formation
Oflicial List of most frequently used Zoological Names.
The
feeling of the Meeting was very strongly in favour of the Interof

an

—
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national Congress giving its authority to tlie formation of a List of
Zoological Names, the significance of which should not be. altei'ed
by application of the rules of the Intei-national Code. It was
vmanimously agreed to accept the action of the Congress if it

would adopt

this coui'se.

Report of the

iNTERiifATiONAL Commission on
ZooLoaiCAL Nomenclature.

—

Financial Aid from the Smithsonian Institution. Owing to
the amount of clerical work connected with the studies conducted
by the Commission, it has been found veiy difficult in the past
for the Commission to render its decisions as promptly as desirable.
This difficulty has now been overcome by the genei'ous grant of
the sum of $2700 by the Smithsonian Institution said sum is
available at the discretion of the Commission at any time during
the three years following the grant.
In addition, the Smithsonian Institution has placed at the
disposal of the Commission the siim of iS500 to be used in p;il)lishing the " Opinions " rendered by the Commission in its
function as a Court of Appeal. An aiTangement has been made
between the Secretary of the Smithsonian Institution and the
Secretary of the Commission, whereby the " Opinions " Avill be
published by the Institution and forwarded to 1100 libraries, to
the Members of the International Zoological Congress, and to a
;

limited

list

of specialists.

—

Opinions rendered. Since October, 1909, the Commission
has rendered 23 " Opinions " (Nos. 6-28), which are now in press
and which will soon be sent to all Members of the Congress.
number of cases are still befoi-e the Commission for study and
The svimmaries of
will be passed upon in the near future.
Opinions 6-28 are as follows

A

:

6.

—

In case of a genus A, Linnaus, 1758, with two species Ah and Ac. When
a latei" author rlivicles the genus A, species Ah and Ac, leaving genus A
only species Ah, and genus C, nionotypic, with species Cc
The second author is to be consti'ued as having fixed the type of the
genus A. [See Article oO.]
Vote Affirmative 14 negative 0; not voting 1.
:

:

7.

—

expression "n. g., n. sp." under Article 30 {a).
sp.," used in publication of a new genus for
which no other species is otherwise designated as genotype, is to be
accepted as designation under Article 30 (a).

Vote
8.

;

On the interpretation of the
The expression " n. g., n.

On

:

negative 3

;

not voting 2

;

vote both

;

ways

2.

the reteniion of ii or i in specific patroni/'inic names, under Article 14 (c)
Article 19.
Specific patronymics originally published as ending in
(as schrankii, ehheshornii) are, according to Article 19, to be retained

and
ii

Affirmative 8

—

in their original form, despite the provision of Article 14
provides that they should have been formed with only one i.

Vote: Afiirnialive 11

;

negative

1

;

not voting 2

;

(c),

vole both ways

1.

which
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The use of the name of a composite genus for a component part requiring
a name. The decision as to whether the name of a composite genus,
wheii made vip wholly of older genera, is tenable for a component part
requiring a name, depends upon a variety of circumstances. There are
circumstances under which such name may be used, others under which
it may not be used.
(Article 30.)

9.

—

Vote; Affirmative 13; negative 0; not voting 2,

—

10. Designation of genotypes for genera puhlished with identical limits.
If
two genera with the same linaits ai-e formed independently by different

authors, without designation of genotypes, aiiy subsequent author may
designate the genotypes ( Ai-t. 30 g) and if the types designated are n»t
specifically identical, the two generic names may (other things being
equal) be used for restricted genera containing the types in question.
;

(Article 25.)

Vote
11.

Affirmative 9

:

negative 4

;

not voting 2.

;

—

The designation of genotypes hy Latreille, 1810. The " Table des genres
avec I'indication de I'espece qui leur sert de type," in Latreille's (1810)
Considerations generales,' should be accepted as designation of types
(Article 30.)
of the genera in question.
'

Vote: Affirmative 12

;

negative

1

;

not voting

2.

(Goldfnss, 1820) vs. Stephanoceros eichkomii
name Stephanoceros, 1832, is to be vised
in preiereuce to Coronella, 1820 (pre-occupied, 1768); the specific name
takes
prei^edence
o>er eichkomii, 1832, which is adfimhriatus, 1820,
mittedly (Ehrenberg, 1832 b, 125, and 1838 a, 400-401) yim/w/a^afs, 1820,
renamed. Ehrenberg was right in rejecting Coronella, 1820, but in
error in rejecting fimhriatus, 1820; no reason is apparent for perpetuating his eiTor.

12. Stephanoceros fimhriatus

Ehrenberg, 1832.

Vote

— The generic

Affirmative 14

:

13. The

specific

;

negative

;

not voting

name of the Samd-Crah.

1.

— Catesby's (1743) pre-Linnsean name

is not available under the Code, although "reprinted" in
1771; quadrattis, 1793, is stated to be pre-occupied; albicans, 1802,
being the next specific name in the list becomes valid, under the
premises submitted.

arenarius

Vote: Affirmative 12

;

negative 0; not voting 3.

—

of Etheostoma Eafinesque, 1819. The designation of
E. blennioides Eafinesque, 1819, as type oi Etheostoma ^^Oxveaqiie, 1819,
by Agassiz, 1854, is not invalidated by the fact that Agassiz used as basis
for his generic diagnosis characters taken from an erroneous specific

14. The

type

S2)ccies

determination of 1839.

Not only does Agassiz

distinctly state that

" Eth. blennioides Eaf." is type of "

Etheostoma Raf.," but even if the
question of the erroneous identification of E. blennioides by Kirtland be
taken into consideration, the conclusion must be drawn that this erroneous
identification did not exclude the original specimens of E. blennioides
from being covered by this specifiic name; on the contrary, the name
as used by Kirtland, 1839, still involved the type specimens; removing
now the erroneously determined specimens of 1839, which by article
30 e (a) are excluded from consideration in designating the genotype,
the original type specimens of 1819 remain and, upon the premises
submitted, represent the type of the genus.
Vote

:

Affirmative 9

;

negative 4

;

not voting

2.

15. Craspedacusta sowerbii Lankester, 1880, n. g., n. sp., vs. Limnooodium
Craspedavictoria AUman, 1880, n. g., n. sp., a freshwater Medusa.
custa sowerbii Lankester, 1880, June 17, has clear priority over Liimiocodium victoria AUman, 1880, June 24. Presentation of a paper before

—

;
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a scientific society does not constitute puLlication in tlie sense of the
Code. Tlie Commission is without authority to sanction usage in contravention of the provisions of the Code.
Vote

Affirmative 15

:

negative

;

0.

The status of prehinominal specific names (pjihlishcd prior to 1758) mider
Art. ?>0d.
In deciding whether a case of absolute tautonyinyis present
(under Art. 30 d), the citation of a clear prebinomina.l specific name in
synonymy is to be construed as complying with tlie demands of
Art. 30 d. Examples: Eqims cahalh/s (Equus cited in synonymy in the
sense of "the horse"), Alca torda {Alca cited in synonymy in the
sense of " the Alca ").

16.

—

Vote

:

Affirmative 10

negative 2

;

not voting

;

3.

—

of Weher, 1795, he accepted 1 Weber's 'Nomenclator
Entoraologicus,' 1795, complies with the requirements of Article 25
hence the genera in question are to be accepted, in so far as they
individually comply with the conditions of the Code.

17. Shall the gevera

Vote

Affirmative 12

:

negative 1

;

not voting

;

2.

—

of Tljdriis 8chneider,\1'i9. On basis of the premises,
Schneider, syn. hydrus Pallas, is type of Hydrus Schneider, Art.

18.

Tlie ti/pe

Vote

:

Affirmative 14

negative

;

not voting

;

ms^ims
30 d.

1.

— From

the evidence, it is not clear that this
So far as
case is one of nomenclatorial rather than zoological nature.
the evidence goes, the question as to wliether Eiippell was in error in
accepting Plesiops as identical with Pharoptcryx must be answered from
a systematic point of view. If from our present-dny conception of
generic limits, Riippell was correct, no reason is apparent for not
accepting his nomenclatorial decision.

19. Flesiops vs. Pharoptcryx.

Vote

:

Affirmative 31

negative 1

;

not voting

;

3.

—

Gro-now. 1763, is binary,
20. Shall the genera of Gronow, 1763, he accepted?
though not consistently binominal. Article 2r> demands that an author
be binary, and Article 2 demands tliat generic naroes be uninominal.
Under these Articles, Gronow's genera are to be accepted as complying
with the conditions prescribed by the Code to render a name available

under the Code.
Vote

:

Affirmative 11

;

negative

1

;

not voting

3.

of Klein, 1744, reprinted hy Walhaum, 1792, he
Walbaum, 1792. reprinted in condensed form (but
did not accept) the genera of Klein, 1744, he did not thereby give to
Klein's genera any nomenclatorial status, and Klein's genera do not
therefore gain availability under the present Code by reason of being

21. Shall the gevera
accepted .?— When

quoted by Walbaum.
Vote: Affirmative 12

;

negative 0; not voting 3.

—

Whatever Baird's original intentions may have
22. Ceraticthys vs. Cliola.
been, he and Girard originally published (1853) Ceraticthys as a monotypic genus, describing the genotype (C vigilax) and giving no indication that there were any intentions other than to publish a " n. g.,
Under Article 30 c, vigilax is the type of Ceraticthys.
n. sp."
Vote
23.

:

Affirmative 12; negative 0; not voting

3.

Aspro vs. Cheilodiptertis, or Amhassis.— Under the premises given,
Centropomus macrodon may be taken as type of Aspro. 1802, and this
generic name suppressed as
ing Amhassis.

Vote

:

Affirmative 8

;

negative

synonym of
1

;

Cheilodip)terus, thus safeguard-

not voting

6.

—
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24.

Antonnarius Cominerson, 1791, and Cuvier, 1817, vs. Histrio Fischer,
1813. Antennarius Commerson is an uuinoininal generic name (Art. 2)
of an author who used a binary (Art. 25) (though not binominal)
It received nonienclatorial status by virtue of its
nGmenclature.
publication by Lacepede, 1798, and should date from tliat time instead
It is therefore not necessary to suppress it in
of fr^m Cuvier, 1817.
favour of Histrio, 1813.

Vote

:

AiErmative 12

;

negative

;

not voting

3.

—

Under
25. Bamesiella Tornquist, 1899, vs. Bamesella Walcott, 1905.
Article 36, Eecommendations, it is not necessary to reject Damesella,
1905, because of the existence of JDamesicUa, 1898 (1899'?).
Vote
26.

:

Affirmative 11

;

negative 1

;

not voting

3.

—

Cypsilurus vs. Cypsehirus. In view of the number of typographical
errors in Svs'ainson, 1838 and 1839, the Commission is oi the opinion
that Cypsilurusis, an evident typographical error and should be corrected
to Cypselurus.

Vote

:

Affix'mative 10

;

negative 1

;

not voting

4.

—

Since a typograpjiical error
27. Ewpfelia and
evident, Buppelia and Bupellia should be corrected to liujjpetlia.

Bupellia vs. Bilppellia.

Vote

:

Affirmative 9

negative

;

1

not voting

;

is

6.

Nouvelle Classification' of Meigen, \SQO, he given precedence over
Meigen's ^Versuch,' 1803? The generic names contained in Meigen's
Nouvelle Classification,' 1800, must take precedence over those in his
Versuch,' 1803, in every case vs^bere the former are found valid under
the International Code.

28. Shall the

'

—

'

'

Vote

:

Affirmative 11

;

negative

;

not voting

4.

—

Official List of most frequently used Zoological Xames.
part of some zoologists that certain
is a clesii^e on the
veiy commonly used zoological names should be excej^ted from
the application of the LotW of Priority, and a proposition to this
effect has been presented to the Commission from the British
Association for the Advancement of Science and the Eastern
Branch of the American Society of Zoologists. That this desire
is so widespread and so deeply rooted as is assumed by some of
our colleagues has not been confirmed by inquiries made by
Further, an effort made by
several members of the Commission.
the Secretary to collect from zoologists the most commonly used
and most important generic names has as yet met with such poor
success, that the conclusion does not seem entirely unjustified
that some of our colleagues who may be in favovir of such a list
are not as yet sufficiently enthusiastic over the proposition to
induce them to demonstrate their desire by placing into the
hands of the Commission the data upon which such a list must
Further, there are many colleagues who
of necessity be based.
are known to us to be directly and enthusiastically opposed to
such list.
After careful consideration of the subject and of the many
to propose
difficulties involved, the Commission has decided
to the Congress the trial of a proposition which it is hoped
Tliere

—
meet with the
namely

will

nppi^oval of both sides of the controversy,

:

(1)

The Commission

invites all zo (legists to send to the Secretary of the
CoiDiuission, prior to November 1, I'JIO, a li.st. of lOU zooloo-ical generic
names vj-hich they consider should be studied in conneciion with the
preparation of an "Official List." Each name should be accompanied
either by the name of the author of the generic name, or by an indication of the group to which it belongs.

(2) All systematists are invited to send a separate list of the
genei'ic names in their specialty which they look upon as the

50 to 100
most important and most generally used. Each name should be accompanied
by the full and complete original bibliographic reference, by the name
of the type species, determined according to Art. 30 of the International Rules, and by the name of the order and family to which the
genus belongs.

(3) All zoologists and palseontologists who give courses in General Zoology
are invited to supply the Secretary with a list of the text-books

used in said courses, so that said books
names.

may

be indexed for generic

(4)

The Commission

(5)

The genera selected will be submitted to specialists in the groups in
question, who will be requested to submit opinions on the nomenclatorial

will alphabetize all the generic names sent in and will
endeavour, according to circumstances, to determine which are the 100
to 500 most commonly quoted genera.

status of said names.
(6)

Upon

return of the lists from the specialists, the Commission will
test the names, according to the International Rules, and
if feasible will publish a list of the genera in question with their most
commonly used names and their coriect names.

endeavour to

(7) If the

undertaking

successful, the zoologists of the world will be inCommission the benefit of their criticisms not later
1912, so that the Commission can restudy the names and
is

vited to give to the

than July 1,
submit to the next Congress

:

(8)

An

(9)

Proposition that the Congress adopt said

official list

of generic names, with their genotypes, and with the
list,

and a

(10) Resolution to the effect that no zoologist shall upon nomknclatoriaTj
grounds change any name in said list itnless he first submits to the
Connnission his reasons for making the change and unless the Commission considers the reasons valid.

The Commission believes that this proposition is feasible, but
for the present views it in the light of an experiment, dependent
to no small extent upon the question whether a proper amount
of co-operation is forthcoming. In this connection the Commission
takes the liberty of inviting attention to the fact that the great
advances in nomenclature have been made by colleagues who have
showed a conviction in their view sufficient to induce them to
devote some time to the subject.

——

;

—
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Amendments to the " Regies internationales de la Nomenclature
zoologique."
In its executive sessions the Commission has eonsidered 30 propositions which have been submitted as amendments
to the present International Rules.
Of these propositions, the

—

Commission

unanimously

adoption of the following
For the word

Art. 4.
Art. 27
history.

{b).

For

root, substitute the

word

the

recommends

to

the

Congress

the

:

word

larva, substitute the

stejn.

words any stage in the

Art, 35. Insert as a third paragraph the following

life-

:

" Specific names of the same origin and meaning shall be considered
homonyms if they are distinguished from each other only by the following
differences
(a)

The

use of ae,

oe,

and

chiropus, cAeiropus

;

e,

c

as caeruleus, coeruleus, ceruletis
k, as microdon, mikrodon.

(b)

The

(c)

The presence or absence of a

(d)

By

(e)

;

ei, i,

and

y, as

and

aspiration or non-aspiration of a consonant, as oxyryncus, oxyrhynclms.

By

c before

a single or double consonant

:

t,

as autumnalis, auctumnalis.

litoralis, littoralis.

the endings -ensis and -iensis to a geographical name, as timorensis,

timoriensis."

Maorodon, Microdon; caeruleus, coeruleus,
Art. 36. Omit from the examples
ceruleus silvestris, sylvestris, silvaticus, sylvaticus ; littoralis, litoralis autumnalis, auctumnalis ; dania, damma.
;

;

Appendix F. In the English and German texts, substitute the words transand transliterated for transcription and transcribed,

literation

AppeiKlix G. In

from the heading

all

in

the three texts, substitute paragraph for rules, and omit
text the words Regies de la.

French

Italian Translation,
official

—The Commission

has voted to issue an

Italian edition of the International Rules.

(Signed)

CH.

WARDELL

STILES,

Secretary of Commission.

—

—

The next Meeting
be held
o'clock

made
1.

of the Society for Scientific Business will
7th, 1911, at half-past Eight

on Tuesday, February
P.M.,

Avhen

the

following

communications

will

be

:

W. y. F. Woodland, F.Z.S.
On the Structure and Function

Dr.

of the Gas-Glands and Retia
Mirabilia associated with the Gas-Bladder of some Teleostean
Fishes, -with notes on the Teleost Pancreas.
2.

Prof. J. CossAR

Skulls of

EwART, M.D., F.R.S., F.Z.S.

Oxen from the Roman Militaiy Station

at

New-

stead, Melrose.
3.

George P. Farran.
Plankton from Christmas Island, Indian Ocean.
Copepoda of the Family Corycosidpe.

4.

I.

On

H. R. Hogg, M.A., F.Z.S.

On some New Zealand

Spiders.

The following communications have been
1.

—

Dr.

F.D.Welch,

received

:

F.Z.S.

Observations on different Gibbons of the Genus Hylohates
now or recently living in the Society's Gardens, and on a
Symphalangus syndactylas, with Notes on Skins in the Natural
History Museum.
2.

R. Lydekker.

On
,3.

Tragelaphxis huxtmii, an Antelope from Abyssinia,

Edward G. Boulenger.

A Contribution to the Study of the Variations
Salamander (S'cdamandra maculosa).
4.

of the

Common

G. A. BouLEXGER, F.R.S., Y.P.Z.S.

On a Collection of Fishes from the Lake Ngami Basin,
Bechuanaland.
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Comnivmications intended for the Scientific Meetings should
be addressed to
P.

CHALMERS MITCHELL,
Sp.creMtrij

Zoological Society op Loxdon,
Regent's Park, London, N.W,
December 20ih, 1910.

MOTOR

On

BUSES

FOR

THE

SCIENTIFIC

RIEETINGS.

the night of each Scientific Meeting

Motor 'Buses

Gardens from Regent's Park Tube
[Station, starting at 8.5 and d.20 p.m. The return
'buses after the Meeting will leave the Gardens at 10.15
These 'buses will be labelled
and 10.35 p.m.
PRIVATE and no fare will be charged to Fellows
will run direct to the

I

j

attending the Meetings.

No. 90.

ABSTRACT OF THE PROCEEDINGS
OP THE

ZOOLOGICAL SOCIETY OF LONDON.^
February 7th, 1911.

MA., Vice-President,
the Chair.

Prof. E. A. MixcHiN,
ill

The Minutes

of the last Scientific

Meeting were confirmed.

The Secretary read a Report on the additions that liad been
made to the Society's Menagerie daring the month of December
1910.

Dr. C, VV. Andrews, F.R.S., F.Z.S., exhibited a skull of a
Sabre-toothed Tiger (Smilodon californicus) from an asphalt
deposit in California, and pointed to anatomical characters which
tended to prove that the animal used its large canines for stabbing
and tearing, not for biting.

The Secretart exhibited a mounted specimen of the Platypus,
which had been lent for the purpose by Mr. P. St. Michael
Podmore, F.Z.S.
Mr. Edward Gerrard exhibited the head of a Caribou, shot
by Sir John Rogers, K.O.M.G., in British Columbia, which had
a distinct third antler over the centre of the orbital arch of the
frontal bone.
There was a slight burr on a level with the skin,
but no pedicle. It had the appearance as if it could be shed in
the same manner as the normal antlers.
A very fine Eland head, obtained by Major Gordon on the
Bahr-el-G hazel, and three fine heads of White-tailed Deer were
also exhibited, one pair of antlers being abnormal.
* This Abstract is published by the Society at its offices, Zoological Gardens,
Regent's Park, N.W., on the Tuesday following the date of Meeting to which
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
but it may be obtained on the
to all Fellows who subscribe to the Publications
day of publication at the price of Sixpence, or, ii' desired, sent post-free for
the sum of SLt Shillings per annum, payable in advance.
'

;

-

Dr. W. N. F. Woodland, F.Z.S., gave an account of a paper
on the structure and function of the gas-producing mechanism
(" red body ") found in connection with the gas-bladders of anany
After summai-izing some
Teleostei (Physoclisti and Physostomi),
of the principal facts known concerning these subjects, the author
discussed various theoiies already advanced to account for the
details of gas-production, and showed that the most satisfactory

hypothesis was a combination of the views of Jaeger and of
Nusbaum a,nd Reis, supplemented by additional facts and sugAmong the additional
gestions then advanced in the paper.
physiological facts adduced were the sti-iking distribution of the
capillaries of the rete mirahile of the erythrocytolytic granules
resulting from the action of Jaeger's toxin on the blood, and the
peculiar endothelium of the arterioles towards the proximal pole
Both of these facts, together with the otherwise
of the rete.
meaningless conformation of the rete, supj)orted the view already
advanced by the author that the rete mirahile duplex is essentially a device to ensure the diffusion into the artei'ioles of the
toxin poured into the blood by the gas-gland, so that erythi'ocytolysis shall be well advanced (and therefore the abstraction of
oxygen made easy) by the time the arterial blood reaches the
The author also made suggestions congas-" secreting " cells.
cerning the exact meaning of htemolysis in connection with the
abstraction of oxygen from the blood by the gas-gland cells. The
first part of the pa.per dealt with the comparative morphology
.

of gas-glands.

Prof. J. CossAR EwART, M.A., F.R.S., F.Z.S., gave an account
memoir entitled "Skulls of Oxen from the Roman Station
at Newstead, Melrose," illustrating his remarks by lantern-slides.
He stated that examination of the skulls from Newstead lent
support neither to the descent of all European cattle from the
Urus {Bos prhnigenius) nor to the descent of all European,
Indian, and African breeds from the Asiatic Urus {B. nomadicus).
He dealt with the evidence to be derived from the maxillse, the
occiput and the temporal fossse, and stated his conclusions as
of his

follows
1.

2.

.3.

:

—

Celtic Shorthorn [Bos longifrons) is probably more
intimately related to the Zebu of India [Bos indicus) than
to the European Urus [Bos ])rimigenius).
That long premaxillje are usually correlated with an occiput
of the Bos primi genius type, while short premaxillse are
usually correlated with an occiput of the Bos acutifrons
type.
"
That polled black Galloway cattle and polled white " wild
Oadzow cattle are intimately related to the Urus, that
fiat-polled Aberdeen- Angus cattle probably include amongst
their ancestors an ancient Oriental race now represented
by, amongst others, a Syrian breed with rudimentary
horns, and that round-polled cattle may belong to a still
more ancient Oriental race descended from Bos acittifrons
of the Punjab Siwaliks.

That the

—
IVIr. G. P. Farran presented a paper, communicated by Dr. W.
T. Calman, F.Z.S., on Copepoda of the family CorycseidjB collected by Sir John Murray, K.O.B., F.Il.S., and Dr. 0. W.
Andrews, F.R.S., F.Z.S., at Christmas Island. The collection,
though small in bulk, was exceedingly rich in species, and the
genus Corycoius was especially well represented.
new genus was proposed and sevei'al new species were
described and figured,

A

Mr. H. R. Hogg, M.A., F.Z.S., read a paper on " Some New
Zealand Spiders," based on a small collection sent by Prof. Charles
Chilton, of Christchurch, New Zealand. Twelve species and eleven
genera were represented in the collection, and a new local variety
of Tetragnatha ferox and four new species were described.

Mr. Oldfield Thomas, F.R.S., F.Z.S., read a paper on Mammals collected in the Provinces of Kan-su and Sze-chwan, Western
China, by Mr. Malcolm Anderson, for the Duke of Bedford's
Exploration of Eastern Asia.
This collection, from a region
hitherto ahnost unrepresented in the British Museum, was perhaps
the finest that had ever come from China, at least so far as small
mammals were concerned. 47 species were included, i-epresented
by 350 specimens, presented, as on previous occasions, to the
National Museum by His Grace.
Besides examples of a number of rare and important species
not hitherto in the Museum, specimens of the following new
forms were included
:

PlECOTIJS ARIEL, sp. n.
Allied to P. wardi, but

much darker

in colour.

Skull
Forearm 44 mm.
thumb, without metacarpal, 9 "2.
17-2 X 9-4.
Hah. Ta-tsien-lu, Sze-cLwan. T'ype. Female. No. 2343.
;

Myotis altarium,
Size large.
short muzzle.

sp. n.

Ears long and

Forearm 45 mm. ear 22.
Hah. Omi-san, Sze-chwan.
;

SOREX BEDrORDI^,

I'ather

narrow.

Skull 15-2.
Tyjie. Female.

Skull with vei-y

No. 2423.

Sp. n.

A small dark species, with a blackish line down the back.
Head and body 55 mm.; tail 55 hind foot 13. Skull 17*4 x
Hah. Omi-san, Sze-chwan. Tyj^e. Male. No. 2541.
;

SOREX WARDI,

8-4.

sp. n.

Paler than S. hedfordice
Head and body 53 mm.
Hah. Tau-cho\^^ Kansu.

;

tail bicolor

;

tail

;

brain-case

much

smaller.

hind foot 12. Skull 17 X
Type. Male. No. 2230.
49

;

8-2.

SORICULUS SACRATUS,

Sp, n.

Allied to S. caudatus, but brain-case smaller.
Head and body 60 mm. tail 54 hind foot 14.
Hab. Omi-san. T^/pe. Female. No. 2485.
;

;

Ohodsigoa smithii,
Proportions of

Skull 18'1

X

9-5,

sp. n.

tail as in

Head and body 85 mm.

;

Ch. hypsihia, but size much larger.
hind foot 18. Skull 22*5
tail 68

x

;

10-5.

Bob. Ta-tsien-lu.

Male. No. 2349.

Ttjpe.

MUSTELA russelliana,

sp. n.

Colour nearly as in M. kathiah.

Size excessively small.
not tufted.

Head and body 133 mm.

tail

;

54

;

hind foot 22.

Tail

X

Skull 29-3

15'2.

Hah. Ta-tsien-lu.

Type. Female. No. 2388.

Epimys excelsior, sp. n.
Allied to E.

but

conftociamcs,

larger.

Skull

longer

and

slenderer.

Head and body 178 mm.
Upper molars 6*8.

tail

;

193

;

hind foot 30.

Rab. Ta-tsien-lu.

Type. Male. No. 2379.

Epimys andersoni,

sp. n.

Skull 39.

than JiJ. excelsior tail very long.
Head and body 164 mm. tail 248 hind foot 37. Skull 43.
Molars 8-2.
Hah. Omi-san, Sze-chwan. Type. Female. No. 2478.
Still larger

;

;

Apodemus fergussoni,

;

sp. n.

General characters of A agrarius, but no trace of a dorsal line.
Head and body 107 mm.; tail 98; hind foot 24; ear 15.
.

Skull 27-7.
Hab. "Wen-hsien County, S. Kansu,

Proedromys bedfordi,
Incisors grooved.

g. &,

M^ with

Fur very long.
Head and body 103 mm.
Hab. S.E.

of

;

sp.

posterior lobe cylindrical, external.

tail

41

Min-chow, Kansu.

MiCROTUS (CaRYOMYS) EVA,

Type. Female. No. 2296.

nn. (Microtinse).

;

hind foot 18. Skull 26 x
Female. No. 2214.

16.

Ty2}e.

sp. n.

—

(Caryomys, subg. n. Type, M. inez Thos.)
Allied to M. mez, but tail very much longer.
Head and body 88 mm. tail 50 hind foot 16-5.
;

;

Skull 22-6

13-5.

Hab. Near Tau-chow, Kansu.

2'y2ye.

Male. No. 2238.

x

—
MiCROTUS MALCOLMI,

Sp. n.

A medium-sized
Head and body

species with high arched skulL
103 mm. tail 40 hind foot 17. Skull 26-2
;

;

MiOROTUS IRENE,

x

15.

Type. Male. No. 2245.

Hah. S.E. of Tau-chow, Kansu.
Sp. n.

brain-case small in proportion to muzzle.
Skull flattened
Mj with only four closed spaces.
Head and body 98 mm.; tail 37; hind foot 18. Skull 24-2 x
;

14-8.

Type. Female. No. 2396.

Hah. Ta-tsien-lu, Sze-chwan.

Myospalax cansus shenseius,

subsp. n.

Colour warmer than in true cansus.

Tooth-row decidedly

longer.

Head and body 178
tooth-row (alveoli) 11 "9.

mm.;

54; hind foot 30.

Upper

Type. Male. B.M. No. 9.1.1,216.

Hah. Yu-lin-fu, Shensi.

Rhizomys davidi,

tail

sp. n.

Soft fur and short
than in R. siiiensis.

tail of li. vesUtus,

Head and body 350 mm.

;

tail

69

;

but skull scarcely larger

hind foot 42.

Skull 66 x

49' 5.

Type. Female. B.M. No. 96.12.1.6.

Hah. Kuatun, Fo-kien.

The next Meeting of the Society for Scientific Business will
be held on Tuesday, February 21st, 1911, at half- past Eight
communications will be
o'clock P.M., when the following

made
1.

:

Dr. H. G. Plimmer, F.R.S., F.Z.S., Pres.R.M.S

.

Report on the Deaths which occurred in the Zoological
Gardens during 1910.
2.

R. Lydekkbr.

On
3.

Tragelaphus buxtonl, an Antelope from Abyssinia.

Edward

A

G. Boulenger

.

Contribution to the Study of the Variations of the

Salamander {Salainaiidra

laacaloaa).

Common

—

;

6
4.

G. A. EouLEyGER, F.R.S., V.P.Z.S

On

.

a Collection of Fishes from the Lake- ISTgami Basin,

Bechuanaland,
5.

Dr. F. D.

Welch,

F.Z.S.

Observations on different Gibbons of the Genus Hylohates
now or recently Living in the Society's Gardens, and on a
Symphalangus syndactytus, with Notes on Skins in the Natural
History Museum.

The following communications have been
1.

R. Lydekker

2.

:

.

A

rare Beaked Whale.
(6) Age Phases of the Rorqual.

{a)
.

received

Mrs. E.

On

W.

the

Sextox.

Amphipod Genus

Leptocheirus.

'

3.

F. E.

Beddard, M.A., F.R.S.. F.Z.S.

—

Contributions to the Anatomy of the Anura. I. Some
Anatomical Notes upon the Frog Megalophrys (Leptobrachium)
{a)

fern.

{b) On the Spermatophores in Earthworms of the Genus
Pheretima {=Ferichceta).
4.

William Nicoll, M.A., D.Sc, M.ll

On Three new Trematodes from
5.

.

Reptiles.

G. Stewardsox Brady, M.D., LL.D., D.Sc, F.R.S., C.M.Z.S.

Notes on Marine Ostracoda from Madeira.
6. J.

Lewis B oxhote, M.A., F.L.S., F.Z.S, and F.

W. Smalley

,

F.Z.S.

On
7.

P.

Colour and Colour-pattern Inheritance in Pigeons.

Chalmers Mitchell, M.A., D.Sc, Hon.LL.D.,

F.R.S.,

F.ZS.

On Longevity and Relative Viability in
with a Note on the Theory of Longevity.

Mammals and Bird.^

Oommunieations

iiitendeil

for the .Scientine

IVFeetings sliould

be addressed to
P.

CHALMERS MITCHELL,
Secretarij.

Zoological Society of Loxdox,
Regent's Park, Loxdox, N.VV.
February \Uh, 1911.
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labelled

Fellows

No. 91.

ABSTRACT OF THE PROCEEDmGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON.*
February
Dr. A. Smith

The Minutes

21st, 1911.

Woobward,

F.R.S., Yice- President,
in the Chair.

of the last Scientific

Meeting were confirmed.

The Secretary read a Report on the additions that had been
made to the Society's Menagerie during the month of January
1911.

Mr. A. Heneage Cocks, F.Z.S., exhibited a series of photographs of the female Brindled Gnu recently born in the Society's
Gardens, and gave a brief account of its growth and coloration.
Dr. H. Hammond Smith, M.R.C.S., F.Z.S,, exhibited three
skins of male Pheasants assuming female plumage, sent to him
by Mr, Arthur Gilbey, and some microscopical specimens of the
glands prepared by Dr, S. G, Shattock.
Dr. H. G. Plimmer, F.R.S., F.Z.S., Pathologist to the Society,
reported on the Deaths which had occurred in the Zoological
Gardens during the past year, and illustrated his i-emarks with
a large series of lantern-slides, prepared from pathological material
obtained in the course of his work at the Gardens.

Mr. R. Lydekker communicated a short paper on Tragelaplms
an Antelope obtained by Mr. Ivor Buxton in Abyssinia.

huxtoni,

* This Abstract is published by the Society at its offices. Zoological Gardens,
Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
to all Fellows who subscribe to the Publications
but it may be obtained on the
at the price of Sixpence, or, if desired, sent post-free for
publication
day of
SkiUitigs
Six
the sum of
per annum, payable in advance.
'

;

.

10

Mr. E. G. BouLENGER read a paper, communicated by Mr. G. A.
JBouLENGER, F.K.S., V.P.Z.S., on the varieties of the Spotted
Salamander {Salamandra maculosa), illustrated by lantei-n-slides
and specimens.
One of the principal results of the author's
study was to lay greater stress on the disposition of the spots
than on their actual form, size, or colour, and to define two
principal forms in Central Europe, which had not previou&ly
been separated with sufficient precision, notwithstanding their
well-marked geographical distribution.
The author further dealt with some of the experiments of
Ur. Kammerer, of Vienna, and the conclusions arrived at by him
with regard to coloration in relation to environment.

Mr, G. A. BouLENGER, F.R.S., V.P.Z.S., contributed a paper
based on a collection of Fishes from the Ijake ISTgami Basin,
Bechuanaland, made by Mr. R. B. Woosnam, F.Z.S.
This paper will appear in the Transactions in due course.
'

'

Dr. F. D. Welch, F.Z.S. communicated a paper on Gibbons of
the Genus Hylohates, and on a Siamang Gibbon, recently living
in the Society's Gardens, with notes on skins in the British
Museum (Nat. Hist.).
,

T\\Q next Meeting of the Society for Scientific Business will
be held on Tuesday, March 7th, 1911, at half-past Eight
when the following communications will be
o'clock
P.M.,

made

:

—

Laktern Exhibitioxs :—

1.

a.

Habits

h.

Carl Hagenbeck's Tierpark,

of

Moose.

The Hon. N. Charles Rothschild, M.A.. F.Z.S.

Some new Siphonaptera from China.
2.

F. E.
{a)

Beddard, M.A., F.R.S., F.Z.S
Contributions to the

Anatomy

.

of the Antu'a.

—

I.

Some

Anatomical Notes upon the Frog Megaloflirys {Leptobraclimm)
fea\
(6)

On

Pheretiona

the Spermatophores in
(

= Ferichceia),

Earthworms

of the

Genus

—
11
3.

4.

R. Lydekker.
(«)

A

(6)

Age Phases

P.

rai-e

Beaked Whale.

Chalmers

of the Rorqual,

Mitchell,

jNI.A.,

D.Sc, Hon.LL.D., F.R.S.,

F.Z.S.

On Longevity and Relative Viability in
with a Note on the Theory of Longevity.

Mammals and Birds

The following communications have been received
1.

Mrs. E. AY. Sextok

On
2.

the

Leptoolteirus.

William Mcoll, M.A., D.Sc, M.B

C4.

:

.

Amphipod Genus

On Three new Trematodes from
3.

;

.

Reptiles.

Stewarlson Bhady, M.D., LL.D., D.Sc, F.R.S., C.M.Z.8

.

Notes on Marine Marine Ostracoda from Madeira.
4.

J.

Lewis Poxegie, M.A., F.L.S.,

On

F.Z.S.,

and F.

W. Smalley

,

Colour and Colour-pattern Inheritance in Pigeons.

Communications intended for the

Scientific

]\Ieetings should

be addressed to
P.

CHALMERS MITCHELL,
Secretary.

Zoological Society of Loxdok,
Regent's Park, Loxdon, N.W.
February 2Sth, 1911.
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the night of each Scientific Meetiii{^ Motor 'Buses
run direct to the Gardens from Regent's Park Tube
Station, starting at 8.5 and 8.20 p.m. The return
*buses after the Meeting will leave the Gardens at 10.30
and 10.45 p.m.
These 'buses will be labelled
PRIVATE and no fare will be charged to Fellows

will

attending the Meetings.

No. 92.

ABSTRACT OF THE PROCEEDINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON;
March

7th, 1911.

Dr. A. Smith-Woodward, F.R.S., Vice-President,
in the Chair.

The Minutes

of the last Scientific

Meeting were confirmed.

Mr. R. I. PococK, F.L.S., F.Z.S., exhibited, on behalf of
Mr. E. C. Oberholtzer, a large number of lantern-slides and
photographs illustrating the habits of Moose. Mr. Oberholtzer
had spent several months in the forested lakeland tributary to
Rainy Lake, Ontario, photographing and observing the habits of
Moose, and had presented to the Society the series of enlargements exhibited.

The Secretary exhibited a series of lantern-slides prepared
from photographs kindly given to liim by Mr. Carl Hagenbeck,
Silver Medallist of the Society, and illustrating some of the most
remarkable features of Mr. Hagenbeck's new Tiei-park at Stellingen
near Hamburg.
Dr. Karl Jordan, F.E.S., and the Hon. IST. Charles Rothschild, M.A., F.Z.S., F.E.S. communicated a paper " On some
Siphonaptera from Northern China." This collection of Fleas
had been made by Mr. M. P. Andei^son, the Duke of Bedford's
collector, in the province of Shen-si, and contained altogether 17
species, of which no less than 13 were new.
Some of these
,

* This Abstract is published by the Society at its offices, Zoological Gardens,
Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
to all Fellows who subscribe to the Publications
but it may be obtained on the
day of publication at the price of Siayence, or, if desired, sent post-free for
tlie sum of Six ShiUinys per annum, payable in advance.
'

;

14
Avere possibly only geographical developments, but others represented distinct types not very nearly allied to any known species.

Mr. F. E. Beddard, M.A., F.R.S., F.Z.S., Prosector to the
Society, read a paper dealing with certain points in the anatomy
of the Frog Megalophrys {Leptobrachiivni) fece, based on specimens
which had been exhibited in the Society's Gardens.
Mr. Beddard also read a paper on the Spermatophores in
These
Earthworms of the genus Pheretima {^^Perichceta).
structures had been found in two species, one of which would be
described as new, contained in a collection of teri^estrial Oligofrom the Philippine Islands, which had been submitted to
him for examination by the Director of the Scientific Bureau of
the Philippines.

chseta

Mr. R. Lydekker communicated two short papers entitled
"A Rare Beaked Whale," and (5) "Age Phases of the

{a)

Rorqual."
Dr. P. Chalmers Mitchell, M.A., F.R.S., Secretary of the
Society, gave an account of his memoir entitled " On Longevity and
with a Note on the
relative Viability in Mammals and Biixls
Theory of Longevity." The woi'k was based on a study of the
records of the duration of life in the Society's Gardens of over
These were ari-anged
20,000 individual Mammals and Birds.
;

systematically so as to

duration with the

make

possible a comparison of the average

maximum duration and what was known or could

be inferred as to the potential longevity. Such a method gave a
measure of the effect of the conditions of captivity on the duration
life.
The memoir discussed some of the results obtained by
such a comparison, j)articularly with regaixl to the provision of
In the note on the Theory of Longevity, the
artificial heat.
author briefly reviewed the contributions of Ray Lankester, Weismann, and Metchnikoff, and stated his conclusion that potential
longevity was due to constitutional causes, that the constitution
was adapted to the average specific longevity, and that the correlation between longevity and reproduction was the reverse of
what had been suggested by Weismann.

of

—

—
15

The next Meeting
o'clock

made
1.

P.M.,

Mrs. E.

J.

when

March
the

21st,

following

1911, at half-past Eight
commvniications will be

:

On
2.

of the Society for Scientific Business will

held on Tuesday,

he

the

W.

Sextox.

Amphipod Genus

L&ptocheirus.

Lkwis BoxnoTE, M.A.. F.L.S.,

F.Z.S.,

and F.

W.

Smvllev,

F.Z.S.

On Colour and
8.

Colour-pattern Inheritance in Pigeons.

G. Stewardsox Brady, M.D., LL.D., D.Sc, F.R.S., C.M.Z.S.

Xotes on Marine Ostracoda from Madeira.

The
1.

folloAving

communications have been received

William Nicoll, M.A., D.Sc, M.B.

On Three new Trematodes fiom
2.

:

J.

Reptiles.

A. MoRCH.

On

the Natural History of

Whalebone Whales.

Communications intended for the

Scientific

Meetings

shoulil

be addressed to
P.

CHALMERS MITCHELL,
Secretary.

Zoological Society of Loxdox,
Regext's Park, Loxdox, N.W,

March

14^^, 1911.
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These 'buses will be labelled
and 10.45 p.m.
[PRIVATE and no fare will be charged to Fellows
attending the Meetings.
will

j

1

Exhibitions and Notices (continued).
Page
Exhibition of skins of the Austi'alian Yellow-ruinpecl Finch

Mr. D. Seth-Smith, F.Z.S.

10

{Munia fiavipryvina)
Dr.

W.

E. HoYLK,

M.

A.,

F.Z.S.

Exphmation of the Eeport of the International Com-

mission on Zoological Nomenclature presented to the Graz Meeting of the International
Zoological Congress

101

PAPERS.
1.

On

the Inheritance of the Webi'oot Chai'acter in Pigeons.
(Text-(ig3. 3

M.A., F.L.S., F.Z.S.
2.

On

By Edward Deoen,

Remarks on Two
Eoscoif.

5.

On

(Plate

I.

and

F.Z.S.

with Special Eeference to

its

(Text-figs. 5-7.)

By

11)

G. A. Boulenger,

37

Genus Gohius, from Observations made

at

G. Boulengke

40

a Possible Cause of Pneumo-enteritis in the

H. B. Fantham, D.Sc,

Lewis Boniiote,

Text-fig. 8.)

Species of Fishes of the

By Edward

J.

14
jacJcsoni Blgr.,

the Peloponnesian Lizard {Lacerta pcloponnesiaca Bibr.).

F.R.S., V.P.Z.S.
4.

By

4.)

Notes on the little-known Lizard Lacerta
Cranial Characters.

3.

&

B.A., F.Z.S.,

Red Grouse {Lagopus

and H. Hammond

S.mitii,

scoticus).

By

M.R.C.S., L.R.C.P.,

F.Z.S
6.

On

4t)

the Alimentary Tract of certain Birds

Intestinal Loops.
Society.
7.

On

(Test-figs. 9-28.)

47

Museum

By
93

On the Segmentation of the Occipital Region of the Head in the Batrachia Urodela.
By Edwin S. Goodrich, M.A., F.R.S., F.Z.S., Fellow of Merton College, Oxford.
1,,1

.)

The Mammals of the Tenth Edition of Linnaeus; an Attempt to fix the Types of the
Genera and the exact Bases and Localities of tlie Species. By Oldfield Thomas
'

F.R.S., F.Z.S
10.

(Natural History).

Angel Cabrera, C.M.Z.S

(Text-figs. 29-5]
9.

of the

F.R.S., F.Z.S., Prosector to the

the Specimens of Spotted Hytenas in the British

Prof.

y

and on the Mesenteric Relations

By Frank E. Beddard, M.A.,

The Duke

of Bedford's Zoological Exploration of Eastei-u Asia.

from the Provinces of Kan-su

aiid

Sze-chwan, Western China.

'

]oo

— XIII.

On Mammals
By Oldfield Thomas

F.R.S., B\Z.S

\

Plate
Lacerta pel jjionnesiaca

I.

pao-e

37

Yoi>

—
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EXHIBITIONS AND NOTICES.
February

7,

1911.

Prof. E. A. MiNciiiN, M.A., Vice-President,
in the Chair.

The Secretary read
to

the following repoi-t on the additions made
the Society's Menagerie during the month of December,

1910:—
The registered additions to the Society's Menagerie during
the montli of Dacember were 133 in number.
Of these 76 were
acquired by presentation, 27 by purchase, 12 were received on
deposit, 17 in exchange, and 1 was born in the Gardens.
The total number of departures during the month, by death
and removals, was 216.
Amongst the additions special attention may be called to the
following
1 Viverrine Cat (Felts viverrina), from India, 1 Northern Lynx
(Felis lynx isabeUinus), from Tibet, 2 Binturongs (Arctictis hinturong), from Malacca, and 1 Yellow-throated Marten (Ifitstela
4 Canadian
Jlavigula), from India, purchased on Dec. 24th
Skunks (Mephitis mephitica) and 2 Little Skunks {Spilogale
pittorius), fi'om IST. America, the latter new to the Collection, purchased on Dec. 29th.
1 Silver Fox (Vulj^es argentatus), from Hudson's Bay, received
in exchange on Dec. 12th.
1 Feline Otter (Latra felina), new to the Collection, from La
Plata, presented by William Clyne, Esq., on Dec. 6th.
1 Brindled Gnu (Connochcetes tmtrimts), horn in the Menageiie
on Dec. 1st.
collection of 15 Reptiles, including 1 Raddon's Lizard (Mahuia
:

;

A

raddonii),

1

Smyth's Snake {GQ^ayia smythii), and

1

Yellow-

throated Snake (Thrasops flavigidaris\ new to the Collection,
from Dunkwa, Gold Coast, presented by Dr. H. G. F. Spurrell
on Dec. 12th.
_

Dr. C. W. Andrews, F.R.S., F.Z.S., exhibited the skull of a
Sabre-toothed Tiger (Smilodon californicus), from an asphalt
deposit in California, and pointed to anatomical characters which
tended to prove that the animal used its large canines for stabbing
and tearing, not for biting.

The Secretary exhibited a mounted specimen of the Platypus
Orniihorhynchus jjaradoxus\ which had been lent for the purpose
by Mr. P. St. Michael Podmore, F.Z.S.
(

Mr. Edward Gerrard, F.Z.S., exhibited the head of a Caribou
(Rangifer tarandns caribou) (text-fig. 52), shot by Sir John Rogers,
K.C.M.G., in British Columbia, which had a distinct forked third
antler over the centre of the orbital arch of the frontal bone just
Proc. Zool.

Soc— 1911,

Ko. XIII.
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AXTLE1?,S

OV A C^AIUBOU.

normal antler, which carried a single anterior basal
and separated from it by a strip of hairy skin. There was a
slight burr on a, level with the skin, but no pedicle.
It had the
appearance as if it could be shed in the same manner as the
normal antlers.
in front of the
tine,

Text-fiiT. 52.

Head

A

of a Caribou (Banr/ifer tarandus caribou) with abnormal antlers.

very fine head of an Eland {Taurotragus derhianus gigas)
obtained by Major Gordon on the Bahr-el-Ghazel, and three fine
heads of White-tailed Deer (Borcelaphus aniericanas macrurics)
Avere also exhibited, one pair of antlers being abnoiinal.

.

PZ

V,(}'
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Introductory.

In the present paper it is proposed to give a fairly complete
account of the gross and histological structui-e of the vasculoglandular organs or '' red bodies " found in the wall of the gas
bladder t of many teleost fishes, and to ofier certain suggestions
* The greater part of the work t-onnected with the present paper was carried out
Department of King's College, London.
t For explanation of the I'lates see pp. 245-248.
X The terms " swim-bladder " and " air-bladder " are inappropriate, since fishes do
not use this apparatus for swimming and it does not contain air.
in the Zoological
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Though the literarespecting the physiology of these organs.
ture * concerned with the morphology and physiology of the gas
bladder is, of course, very considerable, yet up to the present only
one author (6i, 65) has attempted a complete review of the
subject of the present paper in the light of recent work. Further,
although there exist several memoirs dealing with special types of
" red body," yet most of these are so occupied with cytological
and other details that, in the opinion of the present wiiter, they
failed to supply such an account and such illustrations of
the gross structure of these " red bodies " as to render evident
some of their most remarkable features. Finally, the JaegerNusbaum controversy calls for an independent description of these
unique organs, so interesting from the physiological standpoint.
I have divided the present paper into two parts, the first of
which deals with the structure and the second with the physioWith reference to the drawings
logy of the " red bodies."
illustrating Part I., I have, with a few exceptions, adopted a
definite scheme of coloration in order to facilitate comprehension.
Green has been adopted to denote the internal lining epitiielium
of the bladder, and therefore the glandular, i. e. gas gland, epithelium is always of this colour in the drawings, since this is but
a special development of the usually squamous lining epithelium
red denotes blood black or grey has been employed for connective and muscular tissue and secretion mateiial and yellow has
been used to indicate the pancreas, which is often closely
associa^ted in a mechanical sense with some parts of the " red
body." The sources and methods of preparation of my material

have

;

;

;

are stated in

Part

I.

Appendix

A

(p. 236).

The Structure of the "Red Bodies"

in

VARIOUS TeLEOSTEI.
It is necessary to recognize at the outset that the term " red
body " unfortunately has been applied to difi'erent structures by
no means equivalent to each other thus, e. g., the " red bodies " of
the Common Eel are simply the two retia mirahilia, whereas the
"red body" of the Cod consists both of numerous small retia
mirabilia and of the large mass of epithelial cells called the gas
gland, the retia and the gas gland being, in this case, intimately
:

A gas gland exists in the Eel as in all other fish
with " red bodies," but it is not in close connection with the
This being the case, it must be
rete mirabile as in the Cod.
understood that by the term " red body " all that is meant is a
red mass situated in the bladder-wall, the constitution of which
I may add that in the vast majority of cases " led
is variable.
body " includes both i-ete mirabile and gas gland. As an introduction to the study of gas gland structure I shall first describe
the anatomy of one of the most simple as well as most common
a,ssociated.

* For the lilevatuveand historical reviews of the entire svrhject of gas hladders up
1806 see Miliie-Edwarcls (49) and Gonriet (34) for more recent literature sec
the lists supplied by Bridge (22), Hiifner (38), Jaeger (44), Deineka (29), Keis &
Is'usbauui (62, 63), and at the end of the present pai)er.
to

;
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the Common Eel, Angailla valyarls. The " red
the Eel has been described several times previously,
e. g. by Jacobs (42, 43), Quekett (61), and Corning (38), but never,
I ve]iture to think, in a sufficiently clear or comprehensive
manner and certainly never adequately illusti'ated.

forms,

body

viz. tliat of

" of

The Vascwlo-glcmdalar Structure

hi the Bladder of the
(Anguilla vulgaris).

It

is

well

known

that the bladder of the Eel

is

Common Eel

a.n

elongated

and towards the posterior end of the body
cavity and connected with and opening into the oesophagus by
means of a long wide duct the ductus pneumaticus (text-fig. 53,
P.D., p. 186). The pneumatic duct opens into the bladder at about

sac lying dorsally

—

midway

in its length, the bladder in consequence being divisible
into anterior (A.B.) and posterior (P.B.) regions.
The bladder
and duct are both situated in the same horizontal plane,
e. the
duct opens into the bladder at the side, not dorsally or ventrally.
Running along the vential side of the duct are an artery and
a vein situated close together (A.Y.). This artery and vein give
rise to the two ovoid retia mirabilia (R.M.) where the duct opens
into the bladder, the two retia lying one on each side of the
duct and therefore being dorsal and ventral in position respectively and in the same vertical line.
The wall of the bladder (see PI. II. figs. 1-6, e.g.) in fish generally
is best described as consisting of the tunica externa and tunica
interna. The former consists of two definite layers of fibrous tissue,
the outer being loose in texture, often containing muscular tissue
and varying greatly in thickness, the inner dense, silvery in appearance, aiid principally consisting of elastic fibres. The latter consists
of a thin basis of dense connective tissue, with wluch is closely
connected the innermost layer of the bladder wall, a layer consisting usually of flattened cells. It is this innermost cellular layer
which gives rise to the mass of glandular cells in connection
with a rete mirabile the gas gland.
The tunica interna is
easily separable from the tunica externa, and it is advisable to
remove this latter before cutting sections of the gland.
The vascular supplj' of the bladder may first be considered. It
has already been mentioned that an artery and a vein run along
the venti'al side of the wall of the ductus pneumaticus.
These
two vessels are situated in the outer fibrous layer of the tunica
?'.

—

externa (PI. II. fig. 1), which is here of considerable thickness, and
they supply several arteries to the duct and receive several veins
from it. Shortly liefore these two vessels reach the region of the
jimction of the duct with the bladder, the artery and the vein
each divide into two (fig. 2), so that there are two pairs of vessels
instead of one, each pair consisting of an arteiy apd a vein.
ISTow the artery and vein of each of the.se pairs undergoes further
subdivision, the smaller arteries and veins resulting fi'oni this
subdivision intermingling in their course, but not once' communicating \\\\X\ each other, so that we now have situated towards
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the upper and lower sides of the ductus pueumaticus two distinct
masses of intermingled arteries and veins (fig, 3), each mass
having resulted from the subdivision of the two pairs of arteries
and reins, which, as we have seen, have themselves originated
Text-fiff. 53.

A-

A.B.
p.a-

R.nr

P.B:

The

and "red bodies " of Anguilla vulgaris,
viewed from the side (after Quekett).

bladder, duct,

P.D., pneumatic duct which opens anteriorly into the a?sophagus; A and V, artery
and vein supplying bladder; E.M., rete mirabilej A.B., anterior region of
bladder; P.B., posterior region of bladder.
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The subdivision
division of the initial artery and vein.
and veins in each mass proceeds rapidly, until
there is forined by this process ari ovoid mass of extremely fine

by

tlie

of the arteries

and venous capillaries, closely intermingled Avith
each other, but never intercommunicating and indistinguishable
structurally as arteries and veins under the highest powers of
the microscope (fig. 4).
These two ovoid masses of parallel
arterial and venous capillaries lying on the dorsal and ventral
sides of the ductus pneumaticus just a.nterior to its junction
with the bladder are the retia mirabilia of the eel-bladder (textfig. 53, R.M.).
The finest arterial and venous capillaries of each rete mirabile
run parallel to each other for a short distance, but soon they
parallel arterial

commence to unite, arterial capillaries with arterial capillaries
and venous with venous, in order to re-form larger vessels similar
This
to those which pi-oduced the capillaries by subdivision.
process of reunion proceeds so far as to form two masses of
lai'ge

intermingled arteries and veins similar to those depicted
Text-fig. 54.

External aspect of a rete mirabile (after Quekett). The anastomoses of the
vessels shown in this figure do not occur in actiiality.

When reunion has proceeded thus
(c/. figs. 3 & 5).
each of these masses of re-foi-med arteries and veins once more
breaks up into fine capillaries in connection with the vascular
supply of the glandular folded epithelium which lines the bladder
I reproduce here as faithfully as I am able (textinternally.
fig. 54) Quekett's figure (61) of the construction of the Eel's rete
mirabile, which illustrates in a general way that which I have
Text-fig. 54 is vm satisfactory in that it does not
just described.
indicate the fact that the vessels and capillaries forming the
closely intermingled
arterial and venous
rete are of two kinds
with each other, although never intercommunicating also anastomoses never occur between adjacent large vessels in the manner
shown in the figure. A more satisfactory diagram of the
construction of the Eel's rete mii'abile is the one I have
in figure 3
far,

—

—

;
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In this the axtery and the vein
designed for text-fig. 55.
giving rise to a rete mirabile are distinguished from each other
by the latter being cross-striped, the subdivision of each of
them is indicated, also the intermingling of the fine parallel
capillaries, their reunion and the second breaking up into capillaries of the large arteries and veins thras formed to supply the
epithelium of the gas gland.
Up to the present I have spoken of the arterial and venous
capillaries or vessels composing each of the two retia mirabilia
merely as tubes, but if, of course, we take into account the
direction of the flow of blood in the two sets of vessels, then
it is evidently incorrect to speak of the ai-teries and veins both
subdividing at the anterior pole of the rete mirabile to prodwce
Test-fiff. 55,

Cr.E.

The

constrmction of

tile

rete mirabile bipolare

geminum

(R.M.).

G.E., glandulai epithelium of gas gland.

what is really happening in this region is that the
are subdividing and the veins uniting (text fig. 55).
That this is the actual mode of construction of the rete mil a bile

capillaries

:

?<rteries

is

not only proved by the study of serial sections but also by the

And here let me I'emark upon the extrainjection method.
ordinary process implied by this consti'uction of the rete
mirabile a term which, like its German rendering, "wvmderIt is implied
netze," happens to be peculiarly appropriate*.
that parallel vessels carrying blood in opposite directions can so
influence each other, or be so influenced by a common cause, as

—

up into a rete mirabile at the same spot, the subdivision
two sets of vessels being so adapted to the other
as to ensure the close apposition and intimate intermingling

to break

of each of the

of

their

finest

capillaries f.

It

is

evident that this intricate

* Miiller (53) termed tins type of rete mii-ahile a " rete mirahile bipolare gemiimm,"
in contradistinction to a " rete mirabile bipolare simplex," such as the purely arterial
carotid srland of Amphibia.
t The fact illustrated bj' these retia that blood-vessels are able to capillarize on
their own account, i. e. quite apart from any other tissue, first attracted my attention
to these " red bodies " when engnsred in certain speculations concerning the "renalThe formation of the retia seems to lend
jiortal system " in Vertebrates (76, 77).
support to Dr. Shore's views (68, 69) concerning the vascularization of the liver
as distinguished from the venous penetration of the kidney-substance to form the
"renal-portal system." I hope shortly to investigate the subjects of the"renailportal system'' and the various kinds of retia mirabilia from a practical standpoint.
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mechanii^m must he for some definite purpose, especially since it
What that purpose
is found in all fishes possessing gas glands.
may be is a question I shall discuss later (see Part II.).
The epithelium lining the ductus pneumaticus, Avhich is supplied with a few branches direct from the bladder artery and is
therefore not supplied by the vessels connected with the retia
It merely consists of a
mirabilia, is quite simple in character.
single layer of flattened cells raised up at intervals by the large
capillai'ies running in the basis of connective tissue underlying
the epithelium (PL II. fig. 7). These capillaries in the wall of the
duct apparently have much the same surface ari-angement as those
found in the lungs of certain reptiles (Quekett, 61), but it is
hard to suppose from this fact alone that the epithelium of the
duct is normall}^ respiratory in function, since the blood supplied
on the other
to this has already been oxygenated in the gills
hand, it is equally improbable that the ai'terial blood in the wall
of the duct serves to alter the composition of the adjacent gas
since there is reason to suppose that the duct normally serves as
a mere exit for the superfluous gas of the bladder (Jaeger, 45).
It is possible, however, that this large vascular supply of the duct
epithelium in the Eel is really correlated with the terrestrial
habits of the animal, since when an Eel travels across a meadow
the gills are useless for obtaining oxygen, and under these circumstances the animal doubtless draws upon the oxygen in the
bladder the duct acts as a lung, Moreau proved that Perch,
when placed in water previously boiled so as to deprive it of
dissolved air, utilized the bladder- oxygen for purposes of respiraAn interesting confirmation of this view is that in other
tion.
physostomes {Myrus, Ojyhichthys, Esox) the dtict epithelium is, as
we shall see, practically devoid of capillaries *.
The lining epithelium of the bladder proper is very difierent
It consists of a more or less
in chai'acter from that of the duct.
;

—

folded single layer of cells which are large in size and short
columnar in form, slightly gTanular, and, when stained by the
picro-indigo-carmine method (Appendix A), usually rather opaque
(PL II. fig. 8). The folding of this layer is due to the presence of
large capillaries which push their way inwards towards the bladdercavity from the connectiA^e tissue base, and in so doing cause the epithelial layer to form corresponding emergences.
Thus the iutei'ior
of each projection of the glandular epithelium into the bladder
cavity is occupied by an extension of connective tissue enclosing
capillaries. The spaces situated between such emergences adjacent
The
to each other are also regarded as forming gland ducts.
folding of the epithelium is very vaiiable in difierent parts of the
bladder wall, in some parts almost disappearing and in others
this
being more accentuated than that depicted in figure 8
folding is much more marked in the anterior region of the
bladder than in the posterior. It might appear to be significant
that immediately the lining epithelium of the duct becomes supplied with blood connected with the rete mirabile system of vessels
;

*

I iiiul that

Jacobs (42,

43)

status

tliis

view as a

fact.

—
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(that is, M*laen the duct opens into the bladder) it then assumes
the glandular folded character of the bladder epithelium, were it
not for the fact that in other physostomous genera this sharp
distinction between duct- and bladder-epithelium is absent, as I

show shortly.
The intracellular structures described

sha,ll

in detail

below as being

present in the cells of the gas glands of other teleost fishes
intracellular gas bubbles, capillaries, and ducts
are not easily to
be detected in my preparations of the Eel, but I believe I have
seen ga,s bubbles present in a few cases, also the capillaries
occasionally intrude somewhat upon the cells at their bases.
Granular matter, ejected into the bladder- cavity with the gas, is
so small in aanount in the gland ducts of my preparations that it
may be said to be absent.
The folded glandular epithelium of the gas gland of the Eel,
and presumably of all other genera possessing a folded epithelium,
originates from a single unfolded layer which during development
becomes pushed out into the folds by the activity of the large
ca.pillaries situated in the thin layer of connective tissue- lying
at the base of the epithelium *.
Thus in the type of " red body " found in the Common Eel
we have two large retia rairabilia,, situated some distance from
the epithelium of the bladder which they supply, and the greater
part of this lining epithelium of the bladder is glandular and
folded in a simple manner to form the gas gland.
In all " red
bodies " we have these two elements, the rete mirabile and the gas
gland, but in the majority of " red bodies " these two elements
are much more intimately associated with each other and more
complex in form as compared with the structure of the simple type
of " red body " just described. The Eel type of " red body " serves
as a convenient starting-point for considering more complex types.
Before considering these types, it is necessary to point out a
serious mistake contained in almost the only English paper
dealing with the present subject, that of Vincent and Barnes (75),
which, though the paper is now quite out of date, has found its
way into at least one recent text-book (' Cambridge Natural
History,' vol. vii. 1904, p. 308).
Vincent and Barnes, following
Coggi (25), state that " red glands are only found in those
bladders which are devoid of a ductus pneumaticus," and they
draw a sharp distinction between Physoclisti, which possess the
gas gland, and Physostomi, which are supposed to be devoid of
Vincent
I need hardly say that no such distinction exists.
one.
and Barnes are right, in so far as they say that the " red bodies "
of the Eel are only partially comparable with those of the
Gadidse {vide supra), but it is difficult to understand how they
came to overlook the large and conspicuous glandular epithelium
lining the bladder cavity. Further, as Deineka (29) points out, in
the physostomous Pike {^Esox hocitos) a conspicuous gas gland

—

* I

am much indebted to
my young material.

most of

Dr.

W.

G. Ridewood for kindly presenting

mc with
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by Coggi, 26), compaxable in all essential respects
with that of the Cod. Also Vincent and Barnes, unlike many of
exists (described

their predecessors, altogether fail to appreciate the peculiarity of
the arterial and venous nature of the rete mirabile indeed, they
even appear to have some doubt as to the fact itself. They say
''
Corning has discriminated betwee'U arteries and veins in what
Ave have usually spoken of as the
This
capillary masses.'
he has done by means of a, sei'ies of injections. .... This method
would certainly give some idea of the distinction between the
smallest arterioles and smallest veTiules, but we are doubtful
whether it would be more than a. very rough method of distinction, that it would be, in any given case, an infallible test as to
whether a particular small vessel were to be called artery or vein.
Much would depend, it appears to us, on the strength of the
;

:

'

injecting force

[!J.

However

this

may

be,

we have

failed to

make

out anything in the minute structure which would warrant us in
dividing up the capillary masses into arterioles and venules."
This statement suggests that Vincent and Barnes never worked
through a series of sections of the Eel (or any other similar)
" red body " (which possibly also accounts for their missing the
gla,ndular epithelium of the Eel, which, as above stated, lies
separate from and posterior to the retia mirabilia *), since the
artei'ial and venous nature of the rete mirabilia is rendered quite
evident by this means alone also the last-quoted statement of
Vincent and Barnes is still less comprehensible when we remember
that these " red body " retia mirabilia have been correctly
described in full and compared with the several other kinds
of retia mirabilia which exist by Johannes Mliller (53) in 1840,
not to mention Owen's description (not confirmed by his figure,
however) of the " i-ed body " of the Eel just referred to f.
'

'

;

(/

Vasculo-glandular Structures of the Anguilla or First Type in the
Bladders of some other Anguilliformes.

Myrus vulgaris Kaup.
In this physostome the vascular and glandular conditions are
similar to those found in Anguilla vtdgaris.
The only essential
distinction between the two is in the character of the lining
epithelia of the duct and bladder, and in this particular the

A

*
fact dearly stated hy Owen (' The Comparative Anatomy and Physiology of
" The two chief ' retia mirabilia ' or vasoVertebrates,' vol. i. 1866, p. 495)
ganglions, in the air-bladder of the Eel and Conger, which are situated at the sides
of the opening of the air-duct, are also ' bipolar ' and consist of both arterioles and
venules [curiouslj' enough, however, in contradiction of this statement, the figure
329 of the vaso-ganglion ' of the Eel supplied on p. 496 shows the blood going
through all capillaries in one direction !] they consist of straight parallel capillaries,
as in fig. 329 ; their afferent trunks do not ramify in the immediate margin of the
vaso-sanglion from which they issue, as in the vaso-ganglions of the Cod, Burbot,
Acerine, and Perch, but run for some distance before they again branch to form the
common capillary system of the lining membrane of the air-bladder."
t These criticisms must not be held to imply any lack of appreciation of a very
lucid and interesting paper ; the fact, however, that the statements criticised have
been made use of by the late Professor Eridge so recently as 1904 shows the need for
correction.
:

'

:

1
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In Aiiguilla the epithelia of the duct and
seen, quite different in character; in
Myrus vulgaris, on the other hand, they are very similar. The
duct epithelium consists of a single layer of short columnar cells
which is only slightly folded. Yery few capillaries are present in
the connective tissue layer underlying the epithelium, though
here and there large capillaries are to be seen in transverse
section.
Thus the duct is not lined by squamous epithelium as
in Anguilla.
In the bladder of Myrus vulgaris tlie epithelium is,
as just stated, similar to that of the duct, the only difference
being that the cells are larger. The folding of the epithelium is
at most very slight and most pronounced in the region of the
opening of the duct in the anterior arid posterior regions of
the bladder, folding of the epithelium is practically absent. Tliere
is never any approach to the degree of folding seen in Anguilla.
It is also noticeable that where the epithelium passes over a large
capillary (and capillaries are not very numerous) the cells
immediately assume a more squamous character.
distinction

is

striking.

bladder are, as

we have

;

Ophichthys (Sph^gebranchus) imberbis Delar.
this physostome the plan of construction of the " red
" is essentially the same as that found in Anguilla and Myrus,
disposal one
but there exists in the single specimen at
modification in connection with the rete miiabile.

In
body

my

When

the bladder is viewed in situ, a single "red body" is seen to
be present which is situated anteriorly in the ventral wall where
series of transverse sections shows
the duct joins the bladder.
that this "red body'' is, as in the Eel, a large rete mirabile,
which, however, is disposed in a different manner in the present
The artery and vein run along the right side of the
instance.
bladder and break up to form the rete in such a manner
that the long axis of this lies transversely to the length of
The capillaries of the rete mirabile
the fish (PI. II. fig. 9).
unite as usual to form larger vessels, which here, of course, lie to
the left side of the bladder, where they break up anew to supply
the epithelium of the gas gland. As in Myriis, there exists no
sharp distinction between the glandular epithelium of the duct
and that of the bladder, also the capillaries in connection with
the epithelia are comparatively few in number. This epithelium
consists, as in the two preceding genera, of a single layer of
moi'e or less columnar cells which occasionally becomes A'ery
slightly folded, but over the greater pai-t of the wall, both of the
bladder and the duct, the epithelium is a simple unfolded layer of
columnar glandular cells. Strange to say, the cells of the epithelium of the bladder in my preparations are distinctly smaller
than those ol the duct. Occasionally large capillaries are present
in the bladder wall, and where these occur the epithelial cells
become, as in Myrus, almost squamous in shape. Small capillaries
The epithelium of the
also exist, though they are not numerous.
duct remote from the bladder becomes much more squamous in
character than elsewhere.

A
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Ophichthys (Ophisurus) serpens
The general plan of the tioo retia
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mirabilia and the gas gland
The epithelial lining is, as
exactly that found in Angailla.
subjacent
ill Angailla, squamous and covers projections of the
connective tissue, which contain, not one large capillary, but many
Posteriorly the lumen of the duct, which anteriorly
small ones.
is circular in transverse section, becomes very I'estricted and starshaped in outline, owing to the great size of the connective tissue
a feature not met with in the species
projections just mentioned
The epithelium of the bladder wall is hardly
described above.
folded at all over the greater part of its area, simply consisting
of a single layer of short columnar glandular cells, but in places
folding occurs, occasionally to such an extent as to resemble
is

—

the bladder epithelium of Angicilla, but this is rare.
It is curious how the epithelial linings of the duct and bladder
Aiiguilla, Myrus, Ophichthys
differ in these four closely related fish
imberbis, and 0. serpens. In the duct and bladder of Anguilla Ave
have the extremes of flattened and folded epithelia in the other
genera intermediate conditions of the epithelium exist, both ns
regards the form of the cells and their arrangement, and the duct
and bladder epithelia are not sharply distinguishable from each
other, and yet the vascular supply has the same distribution in all
cases, although it undoubtedly varies considerably in amount,
being much greater in the Eel than in the other genera. The
diflTerent conditions of the rete mirabile in the two species of
Ophicthys are also noticeable.
The ty^Q of vasculo glandular apparatus found in the bladders
the glandular
of the preceding genera may be defined as follows
epithelium is composed of a single layer of cells which either
remains unfolded or is only simply folded, and the retia mirabilia
a,re one or two in number and are large and distinctly sepai-ate
from the gas gland, the capillaries of the rete reuniting to form
large arteries and veins before coming into connection with the
glandular epithelium.
;

:

A

Second Type of Bladder Vasculo-glandidar Apparatus,
as exemplified in Syngnathus acus Mich.

Syngnathus acus is a physoclistous fish in possession of a " red
body," which is, on the whole, very similar in construction to that
of the Eel, but which nevertheless exhibits certain differences
which justify us in separating it as a distinct type. The "red
body " in Syngnathus is visible with tbe naked eye as a small
red patch at the extreme anterior end of the bladder. An artery
and vein running in the anterior attachment of the bladder divide
up in the manner already described for the Eel to form the single
rete mirabile (Pis. II. & III. figs. 1 0-14). It will also be observed in
figures 10 and 11 that posterior extensions of the diffuse pancreas
(indicated in the figures by yellow masses) penetrate into the
anterior end of the I'ete mirabile and, as will be shown in detail
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with the larger veins. Lying alongthe anterior extremity of the elongated
closed bladder (fig. 14), the wall of the anterior region of which
little way behind the anterior
is very glandular and vascular.
exti-emity of the bladder, the side of the rete next the bladder
comes into connection with the bladder epithelium (fig. 15), the
capillaries uniting (i. e. the arterial capillaries are uniting and
the venous capillaries are really here subdividing to form the
minute venous capillaries of the rete) to form slightly larger
This
vessels before supplying the epithelium of the gas gland.
process of supplying the glandular epithelium goes on until the
whole of the rete mirabile is used up (PI. III. figs. 15-17,), the
fine capillaries of the rete always uniting to some extent to form
The bladder
larger vessels before these supply the epithelium.
epithelium, as shown in the figures, becomes enormously thickened
by a process of folding during the breaking-up of the rete miraPosterior to the rete mirabile, which has thus disappeared
bile.
in supplying the glandular epithelium, this latter itself gradually
dwindles (fig. 18) until in the posterior region of the bladder
the cavity is lined with simple squamous non-glandular cells.
The epithelium of the bladder is quite simple in type and
essentially resembles the folded epithelium of the Eel, though
the folding is much more pronounced. Figure 19 represents the
glandular epithelium in the unthickened region, that is, lining
any side of the bladder cavity other than that adjacent to the
rete mirabile, where, as just stated, the epithelium is much
The folds of the epithelium due to the large capilthickened.
laries which push out the epithelium are so deep that we have
here, as in Anguilla, distinct ducts fonxied between the folds
which contain on occasion large quantities of floccular matter
The thickened epithelium
evidently derived from the cells.
adjacent to the rete mirabile is formed by the great extension of the folds just mentioned, the cells of which often
join at intervals, i. e. the folds run together so that the at-firstseparate ducts form anastomosing channels before opening into
The cells forming this epithelium are faintly
the bladder.
granular and almost cubical in form, and here and there contain
gas bubbles (not shown in the figure) and intracellular capillaries, but since I have examined these structures in greater
detail in other types, I shall not refer to them any further at
I shall also, and for the same reason, merely mention
present.
here the conspicuous opacity of the cytoplasm of the gland cells
which comes into immediate contact with a capillary (fig. 19).
One other fact which is very well shown in my slides of 82/ngnathus remains to be mentioned, and that is the disintegration
of the red blood corpuscles contained in the cajoillaries of the
rete mirabile and the gas gland first into spherical globules and
ultimately into granular matter. This granular matter resulting
from erythrocytolysis is, of course, only found in the blood-stream
and is to be carefully distinguished from the granular matter
above described as being found in the bladder lumen and gland
later, are closely associated

side the rete mirabile

is
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the cells of the gii,s gland.
Figure 21
several stages of this disintegration of the
erythrocytes, the significance of which I shall discuss later.
ducfcs just external to

(PI.

III.)

shows

Figure 20
through the
mass of the

represents a highly-magnified transverse section
and venous capillaries composing the
i-ete mirabile.
The two kinds of capillaries are
quite indistinguishable by mere inspection.
The capillaries are
separated from each other by a small amount of connective tissue.
In the very young fish, l. e. before the capillaries have subdivided
to the extent found in the adult, the ai-terial ca.pillai'ies are distinguishable from the venous, the former being thicker- walled and
somewhat smaller in calibre (see also Bykowski & Nusbaum, 23).
Thus the chief features of the second or tSyiignathiis type of
"red body" are that the glandular epithelium is arranged in
simple folds, that it is restricted in aren, not lining the whole of
the bladder cavity, and that the rete mirabile is contiguous with
the gas gland, although a small amount of reunion of the capillaries
of the rete may occur before these supply the epithelium.
fine arterial

Other ExMiivples of the Syngnathus

Ttjjje of'''

Red BodyT

GOBIUS NIGER.

As another example of the second or Syngnathus type of
bladder vasculo -glandular apparatus I shall now describe that
of Gobiits niger caught at Naples*.
The " red body " of Gohius
is a small oval red patch situated just anterior to the centre of the
oval outline of the bladder (PI. III. fig. 22). It consists of a single
rete mirabile which supplies a small area of glandular ej^ithelium.
As seen in a series of transverse sections, the artery and vein,
Avhich break up to form the rete, at first lie outside the several
layers of the bladder wall (PI. IV. fig. 23) together with large
masses of pancreas. The artery and vein subdivide as usual to
form a cluster of small arteries and veins, which in Gohnis, as in
Syngnathus, are intermingled with masses of panci-ea-s (fig. 24).
It will also be noticed that this cluster of arteries and veins is at
this stage in process of breaking through the thin dense outermost
layer of the bladder toall, so as to lie within this latter, large
masses of pancreas being included with the cluster of vessels.
Still moi-e posteriorly when the arteries and veins have undergone
subdivision to a greater extent, the whole mass of vessels together
with the included portions of pancreas have become almost
entirely included loithin the bladder wall, small portions of pancreas only being left outside (fig. 25).
Finally, when the rete
mirabile is completely formed it is wholly included within the substance of the bladder wall, as in previous genera (fig. 26). The
rate mirabile supplies the adjacent area of glandular epithelium
*

from Plymouth, possesses a star-shaped " red bodv "
constructiou (PI. V. fig. 37, and text-tig. 57),
outline.
Gohius minutus, also obtained from Plymouth, has
red bodj'," but the gas gland epithelium in some specimens

Grohiiis paganellus, obtained

resembling

though

tiiat

of Perlstethus in

less definite in

similar star-shaped "
is hai-dh' folded at all, merely consisting of a single layer of cells oncloaing- large
capillaries ; in others it is folded as in Lrobitts iiiijcr (PI. IV. fig. 27).

a,
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epithelium lining the rest of the bladder
ill the usual way, the
remaining squamous in character. It is, however, noticeable
capillaries do not unite
that in the rete of Gobius the fine
too'ether at all to form larger vessels before supplying the
In Syngnathus it has beeno-landular epithelium (see fig. 27).
mentioned that the reunion of the fine capillaries is very slight,
it is quite absent.
o-landular epithelium is of the same type as that found in
Syngnathus, the cells only, as may be seenfrom figure 27, being
somewhat more columnar in form. The epithelial cells of Gobius
columnar in form and in
are relatively large, and, as just sfcated,

but here

The

preparations faintly granular. They are folded in the simple
described for Syngnathus and Anguilla, large
in the interior of the folds *. In figure 27
situated
being
capillaries
of the gas glancl, underlying
are represented three epithelial folds
which are a few of the multitudinous fine capillaries composing
the rete mirabile. Even in this figure it can be observed that
clear spaces and that two
several of the cells contain spherical
space previously occupied
on
the
encroached
have
capillaries
small
by the cytoplasm of two cells of the gas gland. These intraand the intracellular lumina, which
cellular bubbles and capillaries
cytological fea,tures which have,
1 shall also shortly mention, are
within the last year or so, been studied in great detail by Jaeger
and Reis & Nusbaum (54,
(44-47), Bykowski &, Nusbaum (24),
interest from several
55 62-66) and they are of considerable
I shall discuss their significance later; for the
standpoints.
present I may remark that I think I am justified in redescribing
of the controversy concerning
these structures, especially in view
That the fine
considered in Part II.
gas-production
of
mode
the
often find their way deep into the
capillaries of the rete mirabile

my

manner already

substance of the glandular cells, as well as between them, is proved
amount of inspection under a high
in Gobius by a veiy moderate
power of the microscope (PI. IV. figs. 28, 29). It is also noticeable
the glandular cells in contact
that the protoplasm of that border of
with the capillary develops a dark and often striped appearance,
which Nusbaum & Eeis suggest is due to difTusion streams of
nutritive matter passing from the blood into the gland-cells, but
which I believe is intimately concerned with the production of
Concerning the
bladder (see Part II.).
the gas contained in the
presence of vaciiolar spaces in the cytoplasm of the cells of the
doubt their existence who has examined
o-as gland, nobody can
well-preserved preparations of gas glands which are in an active
These vacuolar spaces are with good reason assumed
condition.
bubbles of gas being generated within the cellrepresent
to
substance (see Part II. and Appendix B), but it is evident that only
and preserved when active
on occasion will the gas gland be fixed
ot gas glands will not
preparations
cases,
of
majority
in the
simply because the gas
exhibit these intracellular gas bubbles,
;

states that tlie folds branch and anastomose in G-ohius; in all my
minutus (also in
of Gobius nic/er, Gobius paganellus and Gobms
simple, as described in the text.
ca}rito—Cos:g\, 25) the folds are quite

* Eels (64)
nrenarat'ions

Gobms

—
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gland is normally (juit^seent *. To deny the existence of these
cytoplasmic bubbles simply because cei-tain microscopic preparations do not show them is illogical, to say the least, since
intracellular gas babbles, unlike intracellular capillaiies, are not
pei-manent but transitory structures.
Ot" over fifty series of
preparations which I have made of numerous types of gas gland,
not more than seven or eight show these intracellular gas bubbles
in an unmistakable manner.
In the type of gas gland under
consideration, one only of my six or seven series of preparations
of the gas glands of different specimens of Gohius niger and
G. paganelliis exhibits a few gas bubbles (fig. 27).
I have
seen these bubbles best in a preparation of Gohius Tninutus (PI. V.
fig. 35), in which the gas gland cells were fixed in the active condition.
As shown in figure 35, the majority of the gas-producing
cells possess large vacuolar spaces in their cytoplasm usually present
in the vicinity of the nucleus
indeed, the nucleus is often so
adpressed as to assume a crescentic form. These vacuoles, which,
as just mentioned, are assumed to repiesent the moulds, so to
speak, which contained gas bubbles, just as liver- and kidney-cells
exhibit similar vacuolar spaces which contained liquid globules
(text-fig. 60, p, 225), are of various sizes, and some can be seen in
the act of being ejected from the cell substance into the bladder
lumen, where they are also occasionally found in a liberated
condition (see Appendix B). The bursting of these gas bubbles
is doubtless accountable for the masses of granular matter always
found, when the gland is active, in the bladder lumen and gland
ducts just external to the glandular epithelium, this granular
matter, of course, having composed the walls of the bubbles. The
gland cells, when active, always have that portion of their
cytoplasm situated next vascular tissue veiy distinct from the
rest, it being, as already described, very dense and often striated
in appearance
the rest of the cj^toplasm usually assumes a
" stringy " appearance and is very vacuolate f.
It may also be
mentioned that the nucleus is not situated in the dense cytoplasm
next the blood, in which respect gas gland cells show a mai'ked
difi"erence from the cells of the pancreas, e. g.
In addition to intracellular capillaries and gas bubbles there
are also occasionall}' to be seen intracellular lumina or ducts
continuations of the intercellular ducts into the substance of the
gland cells. These, again, vary greatly in different types of gas
gland and in different specimens of each type. In none of my
preparations are they very numerous, and doubtless, like the gas
bubbles, the smaller intracellular lumina ai-e transitory structures.
I have figured one or two of these structures in connection with
the gas gland of Oj^hidmrn harhatnm, a type very effectually
studied by Reis k, Nusbaum (62), and they are occasionally to be
found in my preparations of Gohius niger and Gobivs paganellus
opening into the numerous finer intercellular ducts. Since these
;

;

* See Addenda (Dt Fov excellent descriptions and figures of the?e gas bubbles in the cytoplasm of
the sjland cells, see the papers of Hykowski & Nusbanm (24) and Keis & Nusbauni
.

.

(55,62,63).
Proc. Zool.

Soc— 1911.

No. XIV.
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cliannels liave been so tliorouglily studied hj the
anthers just named, I shall not refer to them in any detail. I
will merely say that since, accoi-ding to Jaeger (47), gas glands
are able, when active, to swell to three times their normal size,
and that the finer ducts only become visible when filled with
fiuid, it is not surprising that they are only visible in very few

intrn.eelliilai'

preparations.
One or two other histological features to be observed in serial
sections of the gas gland and associated structures of Gobius niger
and other types remain to be mentioned. In transvei'se sections
across the anterior end of the rete mirabile, and only at its
anterior end, where the arteries are easily distinguishable from
the veins, all the ai'teries possess a peculiar endothelium. This
endothelium (PI. TV. fig. 32) contains many more nuclei than usual,
and these, instead of being flattened in the usual way, are more or
less spherical, and, each being contained in a small mass of
cytoplasm, project into the vascular lumen in the manner shown
in the figure.
This peculiar endothelium, in the case of the
smaller arterial capillaries, results in such a thickening of the
wall (and incidentally in some of the smallest capillaries a blockingup of the lumen) as to cause the capillary to bear a strong
resemblance to a bile- or pancreatic duct indeed, were it not for
the presence of blood corpuscles these small capillaries would be
almost unrecognisable as such. This type of vascular epithelium,
which must be well-known to histologists, in all probability results
from the contraction of the pulsatile arteries in forcing the blood
through the rete, the narrowed circumference of the endothelium
causing the cells both to assume a globular form and to protrude
into the lumen of the vessel.
Concerning the posterior extension of the difi"use pancreatic
acini among the arteries and veins anterior to the formation of
the rete mirabile (fig. 25, e. g.) there is little to note other tha,n
the fact itself, which I have not seen recorded by writers on the
teleost pancreas (see list of references to j^ancreas literature
below).
When first studying teleost "red bodies" I was misled
into supposing that this extraordinary extension of the pancreatic
acini through and right into the bladder wall in many teleost
genera rejDresented a new gland specially developed in connection
with the rete mirabile. I suggested (78) that the purpose of this
supposed new gland was the abstraction from the venous blood
stream of the globules and granules resulting from the breakingup of the red blood corpuscles referred to above, and in my sections
(stained by the picro-indigo-carmine method described in Appendix A) the zymogen granules present in the pancreas cells
often strongly resemble erythrocyte globules which have been abstracted from the blood stream [cf. text-fig. 56 and PI. III. fig. 21).
Adopting the view of Jaeger (fully discussed in Part II.) that
the cells of the gas gland produce a toxin for the purpose of
breaking up the erythi'ocytes and so enable themselves to absorb
more easily the oxygen in the blood stream which they subsequently pump into the gas bladder, I suggested that the purpose
;

GAS GLANDS OF SOME TELEOSTEAN FISHES.

199

—

of the rete mirabile
a structure essentially consisting of the
intimate juxtaposition of the veins returning the blood from the
gas gland and carrying the hypothetical toxin, with the arteries
was to allow
carrj'ing freshly-oxygenated blood to the gas gland
the toxin in its venous capillaries to diffuse into its arterial
capillaries and so to disintegrate the oxygen-laden erythrocytes in
time for the oxygen to be available for abstraction by the gas
glaiid cells by the time the arterial blood reached the gas gland.
On this view the veins of the rete mirabile would be laden with
granular matter (as indeed they are see fig. 32) which requires
to be eliminated, and I suggested that this pi'ocess of elimination
was the function of these pancreatic masses which are so closely
connected with the veins at the anterior end of the rete the kind

—

—

—

Text-fig. 56

(

X

circ. 470).

Vein suvroumled by modified acini (tlivee shown) of the pancreas
in Nerophis eequorius.

of vessels

suggest

;

and the

would
was supported by the

identical position that the hypothesis

in other words, the hypothesis

position of the gland, the modification of the pancreatic acini
surrounding the veins (described below), the great similarity
between the eryttirocyte globules and granules in the blood, the
zymogen granules in the panci'eatic cells and the granules in the
pancreatic ducts, and the a i^riori necessity for the elimination of
the erythrocyte granular matter. This hypothesis, however, concerning the function of what I subsequently recognized as the
pancreas is obviously untenable, since the zymogen granules are
of course present in pancreatic cells not associated with the rete
mirabile veins and, as in higher Vertebrates, do not occur outside
also the posterior extension of the teleost
the pancreas cells
;

14*

;
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wall cannot be supposed to be of anypenetration into the liver. I failed at
first to recognize this gland as the pancreas, both because of its
peculiar position inside the bladder wall and because of the
peculiar modification of the pancreatic acini in juxtaposition with
the veins, neither of which peculiarities have been described by
writers on the teleost pancreas. Another small peculiarity existing
in several teleost genera (Gobius niger, e. g.) which I studied more
than others was the syncytial character of the wall of the pancreatic
duct (PI. V.fig. 33 and Pi". IV. fig. 34), a feature not present in most
teleosts.
The modification of the pancreatic acini in connection
with the veins (veins from the rete mirabile as well as hepa.ticportal veins from the gut wall) just referred to consists of the cells
of each acinus next the thin vein wall being drawn out, the cells
on the side remote from the- vein being quite short, as shown in

pancreas into the

bladclei^

more

than

significance

text-fig. 56.

its

'

-

This figure also indicates the similarity between the

zymogen granules and the erythrocyte globules, both globules and
zymogen granules being stained a bright emerald-green in my
preparations.
As stated in Part II., I now have good reason to
believe that the erythrocyte granular matter is abstracted from
the blood in part by the liver and in part by special cellLaguesse (4-10), K-ennie
masses situated near the kidneys.
(17), and others have shown that the teleost pancreas resembles in
in the characters
all essentials the pancreas of higher Vertebrates
of the acini, ducts, zymogen granules, and the presence of centroWith respect to these last,
acinal cells and areas of Langerha,ns.
I may mention incidentally that I can fully confirm the results of
Rennie (17) and there can be but little doubt now that these

—

areas constitute an organ physiologically and in many teleosts
anatomically distinct from the pancreatic acini. This view of
the physiological independence of the islets of Langerhans is supported by the researches of Diamare (3), Flint (3 a), Opie (14, 15),
de Witt (3), Lane (11) and others in opposition to the view that the
islets are patches of exhausted pancreas, supported by Lewaschevv
(12), Laguesse (6, 10), and Dale (1); and, as I have already remarked, researches on the teleost pancreas indicate quite plainly

that the former

SiPHONOSTOMA
^QUORIUS.

is

the correct view.

TYPHLE

(rondeletii

Delar.),

Nerophis

The " red bodies " of these two genera are, like that of S'i/7ignathus, small red patches situated at the extreme anterior end of
the bladder and identical in their plan of construction. The only
particular in which the " red body " of SipJiono stoma differs from
that of Syngnathus is that in the fonner the cells of the gas gland
are much larger and the intervening ducts much narrower
indeed, in the posterior portion of the gland the lumina are so
narrow as not to be seen ver}'' easily. The large capillaries are
also more circular in transverse section in Siphonostoma than in
Gas bubbles and intracellular capillaries are in my
Syngnatlnts.
preparations to be found occasionally in the substance of the
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epithelial cells, also the cytoplasm in contnct with the capillai-ies
is darkened in the usual way.
small amount of granular

A

material is present in the bladder lumen and gland ducts just
external to the cells.
I mu.st also mention a peculiar class of
corpuscles found in the blood of my specimen of Siphonosioiiia
typhle. These peculiar corpu.scles (PI. V. fig.. 36) possess very dense
cytoplasm, are about half the size of the red corpuscles, and
contain large nuclei. They are fairly numerous, forming roughly
about 1 per cent, of the total number of coipuscles. They doubtless i-epresent white corpuscles, though in my preparations they
to some extent resemble small rounded ganglion cells indeed,
they bear quite a strong resemblance to the large dense ganglion
cells so often found between the pancrea.tic a,cini, and are in consequence very conspicuous. I have not observed such conspicuous
white coi'puscles in the blood of any other of my preparations.
In Xerojihis the gas gland epithelium is folded like that of
Gobius niger and possesses the same features.
;

Gasterosteus spinachia.
In this Stickleback the only feature in which the " red body "
differs from those of the last four genera described is the splittingup of the rete mirabile into three or four bunches supplying the
gas gland epithelium at different levels
instead of the initial
artery and vein wholly dividing up to foim a single I'ete mirabile,
an artery and a vein are given off from this to form a rete
mirabile in connection with the most anterior region of the gland
epithelium, another pair to form a second rete mirabile in connection with the middle region of the gland epithelium, and,
finally, the initial artery and vein themselves form a third rete
mirabile to supply the rest of the gas gland.
This condition
in Gasterosteus is intermediate between that described foi
S'i/vgnathus and that about to be described for Feristctlms.
In
all other respects the " red body " of Gasterosteus I'esembles the
Syngnathus type.
;

Peristethus

cataphracxus

{Peristedion

catapuractusi

C. v.).

The
owing

" red

body "

Y. fig. 37),
and vein which supply the glan-

of Peristethus is star-shaped (PI.

to the fact that the artery

dular epithelium, when arriving at the centre of the star-shaped
" red body,'' break up each into ten vessels.
The score of vessels
thus formed sort themselves out into pairs of vessels, each pair
consisting of an artery and a vein.
These pairs radiate out from
the point of subdivision of the original artery and vein like the
spokes of a wheel and give rise to ten elongated retia mirabilia in
the manner shown in text-fig. 57. Each rete mirabile supplies a
radially-disposed tract of glandular epithelium developed as usual
from the innermost cellular layer of the bladder wall. The capillai-ies of each rete mirabile coalesce to a certain extent to form
lai-ger vessels before supplying the gas gland (not indicated in
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but not to the same extent as in Syngnathus. Figure
Y.) represents a section (A-B in text-fig. 57) across the
anterior end of the star-shaped " red body."

text-fig. 57),

38

(PI.

The epithelium of the gas gland is folded as in Gobius niger,
but, as in Syngnathus, it becomes considerably thickened by the
elongation and fusion of the folds in the vicinity of the rete
The cells are rather small and short-columnar in form,
mirabile.
and, in the particular specimen which I examined, contained
numerous gas bubbles (figs. 39, 40, 41) in other Avords, the gland
-was here in a highly active condition when preser\ed.
;

um
The

construction of tlie " red body " of Feristetlnts cataphrcictus.

Fig. 38
E., epithelium of gas gland; R.M., rete mirabile.
section taken across A-B.

(PL V.) represents a

The most remarkable feature about the " red body "

of 7^eri-

of course, the radial disposition of the divisions of the rete
mirabile and the glandular epithelium in every other respect it
appertains to the SyngnatJms type as above defined.

steihus

is,

;

Trigla hirundo (corax

The bladder

Bp.).

of Trigla hirundo,

when observed from the

ventral
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an elongated sac, the vcnti-al wall of which is
very muscular in the median line posteriorly. At the sides of this
muscuhir posterior median portion of the bladder wmII there are
to be seen two ]'ed streaks, which are the lateiul divisions of the
" red body" (PI. VI. fig. 42). In a series of transverse sections it
can be seen that the cavity of the bladder has a peculiar conformation* anteriorly the bladder cavity consists of two laterally-pliiced
channels, which end blindly anteriorly and proceed posteriorly
over a distance equal to about one-third the length of the bladder
when each divides into two these four chaniiels thus formed then
extend to about midway in the length of the bladder, when the
two inner channels coalesce to form a wide median cluuuber,
which, with the tAvo external channels, extends to the posterior extremity of the bladder (PI. Y. fig. 43). It will be observed in figure
43 that two great median bands of muscle (M.R.) are developed
in the ventral wall of the posterior half of the bladder, and this
explains why it is that only the lateral "red bodies" are seen
when the bladder is viewed from the ventral aspect (fig. 43).
Also shown in this figure are the two laterally-placed sti'ands (S)
of nerve-fibres developed in connection with the two musclebands.
The epithelium of the gas gland is folded in the manner charactei-istic of this type of " red body," but in Triyla it is more
folded than in previous examples (PI. VI. fig. 44), the primary
In some places the depth of the
folds bearing small lateral folds.
The cells are of moderate
folding is increased as in Syngnathus.
The rete mirabile is divided u[) into
size and columnar in form.
capillary tufts, i. e. there are numerous small retia mirabilia which
supply the epithelium at intervals in its course in other words,
pairs of vessels are given off at intervals from the bladdei' ai-tery
and vein, each pair consisting of an artery and a vein and forming
a rete mirabile to supply a certain area of gas gland.
aspect, appears as

;

;

;

TrigLiA gurnardus.

Concerning the gas gland epithelium of this

species, see p. 207,

below,

Smaris maurii, Smaris vulgaris.

The " red body " of Smaris vidgaris has the macroscopic appearance shown in figure 45 (PI. VI.). Figure 46 (PL V.) represents
diagi'ammatically a transverse section aci'oss the anterior end of
the " red body," the primary artery and vein entering at the
centre of the oval mass.
Concerning the character of the gas gland epithelium of these
two species (PI. VI. fig. 47), see p. 207, below.
Previoihsly described "

Red Bodies

"

of the Syngnathus

The glandular
Trigla

l^yj^e.

epithelia of the "red bodies" of Gohins capilo,
gurnardiis (see
description below), and Gasterosteus

my

* Sue descriptiun in Mlliiu-Edwardb (49).
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actdeatus have been described and figured by Coggi (25) ; Gasterosieus aculeatus has also been described and figured by Deineka
Blennms, Gobius, Syngnathus, and other types have been
(29)
briefly described by Reis (64).
All these " red bodies" evidently
belong to the Syngnathus type as defined above.
;

A

Third Type of Bladder Vasculo-glandular Apparatus,
as exemplified in

Ophidium barbatum L.

The

" red body " of Ophidium barbatum has received a considerable amount of attention during the last few years, especially
from the cytological standpoint (Bykowski & Nusbaum, 24 and
Reis & Nusbaum, 62, 63), since the huge cells composing the gas
gland offer exceptional facilities for enquiry in this direction.
But, as in some other instances, good figures of the gross anatomy
do not exist, so far as I am aware, and hence I shall make no
apology for recapitulating already-known facts in a manner that
shall be intelligible to the reader who has not worked at the
subject.

The " red body '' of Ophidium barbatum is situated anteriorly
in the ventral wall of the bladder and has the curious appearance
shown in figure 48(P1. YL). The fan-shaped deep red portion is, of
course, the rete mirabile, which is here an undivided body, and it is
formed by an artery and vein which enter at the pointed posterior
apex. The pink margin surrounding the anterior border of the rete
is, obviously, the gas gland,
A transverse section i-unning midway through the " red body " exhibits the parts diagrammatically
indicated in figure 49 (the outer layers of the bladder have been
stripped off). In the centre is the rete mirabile and at the sides
are the enormously thiciiened glandular portions of the (elsewhere)
flattened lining epithelium.
As in some former instances, there is
no reunion of the capillaries of the rete mirabile before supplying
the glandular epithelium they directly supply the gas gland.
Kow in this type of " red body the gas gland does not consist
of a single layer of cells which has become folded, but of a manylayered mass of cells, the arrangement of which bears no resemblance to the folded condition of the single-layered epithelium of
the " red-bodies " already described (see figs. 54, 58, 63 for
examples of the massive tj^pe of glnndj, and, judging from the
development of this massive type of gas gland epithelium as seen
in Atherina, it never does, at any stage of its development, bear a
resemblance to the folded type of gland.
The many-layered or
massive kind of gas gland epithelium, as seen in Ophidiimi,
Atheri7ia, and other genera to be mentioned, is, then, a distinct
type the question raised bv Reis in a recent paper (64) as to
whether there exist forms of bladder epithelium transitional between these two types is one which I shall discuss when describing
Atherina. The faintly-granular cells composing this m.any-layered
gas gland of OphidAum are of quite moderate dimensions in the
vicinity of the rete mirabile, but become larger the further they
are removed, and the cells at the remote edge of the gland are
remarkable for their large size, In this type of gland there exist
:

"'

;
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no l;n-ge duets compai'a1)]e with those we have seen in the glands
consisting of folded epitlielium
on the contrary, the only ducts
visible are narrow slit-like channels occasionally to be detected in
their coarse between the cells.
These narrow channels vaiy in
width greatly according to the state of activity of the gland they
are necessarily numerous (though by no means always to be
observed) in order to provide means of exit to the surface for all
the numerous cells concerned, and they open on the gland surface
inside the bladder lumen by small pores.
Also penetrating the
mass of the gland are numerous fine capillaries supplying the
individual cells with nuti'iment a,nd oxygen on the sides remote
from those facing the ducts just mentioned. All the intracellular
structures previously mentioned as occurring in connection with
cells of the gas gland are here shown in a very obvious manner.
Figure 50 (PI. VI.) shows intrncellularlumina. one in longitudinal
section. As to the significance of these intracellular passages found
in gas gland cells, it is not necessary to regard them all as possessing
purely a nutritive utility as ISTusbaum & E.eis have supposed it
seems more probable, judging from their appearance in such cases
as that illustrated in figure 50, that some at least are concerned
with the passage of the gas bubble from the interioi- of the cell
to the exterior; they are veiy rare in their occurrence in my
preparations and in transverse section closely resemble bubbles,
especially if near the nucleus.
The whole mass of cells composing
the gas gland is therefore penetrated by capillaries and gland
liimina.
I have not obsei-ved a pancieas in the region of the
rete in Ojyhidiitm.
;

;

;

Other Examples of the Third or Ophidium Type of "

\

Box Boops

Red Bodyr

L.

The "red body"
appearance shown in

Box

has the curious macroscopic
Figure 52 (PI. VIL)isa
diagram of a transverse section through the middle of the " i"ed
body," and the appearance of two concentric loops is thus seen to be
due to the disposition of the rete mirabile. The primary artery
and vein enter the " red body " postei'iorly and break up into
smaller ai"teries and veins (interiningkd with pancreatic acini) to
form the rete mirabile as usual. The glandular epithelium consists,
as in Ojyhidium, of a mass of cells interpenetrated by capillaries
and lumina, but here the cells are all approximately equal in size
and the gas gland is more than a dozen cells thick.
of

looj^s

figure 51 (PI. VI.).

Atherina hepsetus L.
In macroscopic apjoearance the " red hoAj" oi Atherina hep)seius
in form (PI. VI. fig. 53) and consists of tufts of retia
mirabilia borne laterally on a median pair of vessels (artery and
vein) with cori'esponding tracts of glandular epithelium
The glandular epithelium (PI. VII. fig. 54) is very similar to that of Box
is diffuse

.

hoops
small

;

in other words,
cells,

it

consists in its thickest parts of

seven or eight

cells

in thickness,

amass

of

with inter- and
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occasional intra-cellular ducts and ca])illaries. I have not observtd
The cell-outlines of the
a pancreas in the region of tlie I'ete.
gas gland are faint and a small amount of giunular material is
present in the bladder lumen in my preparation.
1 stated above that the massive type of gas gland is quite
distinct from the folded type in certain genera, and, indeed, these

two types

of bladder ej^ithelium are almost always easily distinguishable fi'om each other in the genera which I have studied
genera, with a few exceptions to be mentioned, either possess
the folded or the massive type of gland and not glands inter:

In young specimens of Atlterina about
in length, that portion of the bbulder epithelium which
is about to produce the gas gland is at fiist composed of a single
layer of cubica,l or short cokunnar cells, and it is worthy of notice
mediate in structure.
15

mm.

that these cells, in order to build up the fully-formed massive
gland, all divide at right angles to the plane of the bladder wall
(PI, VII. fig. 55), i. e. the successive planes of cell-cleavage are
the initial unilaminar
parallel with the plane of the bladder wall
epithelium never becoming folded at any stage of development.
As the gas gland cells multiply connective tissue cells may be
observed to extend in between them in order to furnish the
connective and vascular tissues which penetrate tlie mass of the
gland when fully formed. Also if figures 54 and 55 be compared,
it will be seen that the cells (especially the nuclei) of the gas
gland of the adult Atherina are noticeably smaller as compaied
with those in the young tish. The fact that there is no indication
of folding of the bladder epithelium during development of the
massive type of gland is important, since Reis (64) supposes, on
the ground that there exist forms of bladder epithelium more
or less intermediate in structure between the folded and massive
types, that the latter has been derived from the former, and if
such be the case we might expect that the massive type of gland in
its development would pass through a folded developmental stage.
As we have seen, this is not the case in Atherina and presumably
not in other genera possessing typically massive glands. I assume
this with the more confidence since in some gas glands which,
owing to the exceedingly close apposition of the folds, at fiist
sight appear to be massive, it is always possible to refer them
at oncG to the folded type by observing in each such case the
margins of the gland where it merges into the squamous epithelium lining the greater part of the bladder cavity, since here the
such marginal folds arc never present in
folds are quite simple
true massive glands.
Reis, in contending that the massive type of gland is but a
derivative of the folded type, instances as transitional forms
between the two types the gas gland epithelia of Syvgnathus and
Girardinus.
I have not examined GirardimLS, but the gas gland
epithelium of my specimens of Syngnathus can certainly not be
said to be transitional, since, as my description above of this epithelium clearly shows, the massiveness of the gland merely results from
the extreme leneth of the folds ^nd their occasional anastom^osis

—

:

:
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always unilaniinav and the folds always
prepn.rations do not at all confirm
Rei.s's statement that the tabular outgrowths are so numerous nt
the base of the gland that they lose their lumina through mutual
contact, and form almost complete layers of epithelial cells.
On
the other hand, the gas glands of some other genera which 1 have
examined certainly do appear to be transitional in structure
between the folded and massive types, viz. those of Trigla gurnardus, Smaris maurii, and ASmaris indgaris.
I may say at once
the glandular epithelium
clearly

recognizable.

that in

all

is

My

three species, especially Triyla guriutrdus and Smaris

maiM'ii, the gas gland shoAvs distinct signs of being of the folded

type, and in the two species just mentioned the folds are quite
distinct and unmodified at the edges of the glands, but, on the
other hand, the surface of the gland is covered by a continuous
single layer of columnar epithelium (never present in the typical
folded gland) and throughout the mass of the gland the cells at
In Trigla
certain points lose their unilaminar arrangement *.
gihrnardus f", and perhaps also in the other two species, the explanation of the superficial cell-layer seems to be that at the edges of
the gland the unilaminar epithelium splits into two layers, the

upper remaining unfolded and forming the superficial cell-layer
and the lower becoming folded in the usual manner (text-fig. 58),
the folds, however, anastomosing to a considerable extent and, as
Text-fig. 58.

Diagram

to explain the probable construction of the gas glands of

Trigla gurnardiis and Smaris inaurii.

already mentioned, the cells in places becoming clustered into
groups more than one layer in thickness. In Smaris maurii (PI. VI.
fig. 47) the individual cells are larger than in Trigla gurnardus
and the anastomosing folds more closely packed here and there
the cells are several layers thick, but in general they are arranged
in single folded rows as in Trigla gurnardtts. In Smaris vulgaris
the epithelium has almost entirely lost its folded character, though
this is sometimes to be detected at the edges of the gland.
Thus
the gas glands of these three species t are to a certain extent
;

* In many massive glands the cells are often i)i places arranged in single rows,
and this is evidently due to the necessity (which Opi)el points out see footnote on
page 208) of each cell being in contact on one side with a duct and on the other
with a blood vessel.
t Coggi (25) provides a figure of the epithelium of this species showing a simple
:

folded character; the epithelium in my specimens more resembles his figure of the
epithelium of Ilotella mediterranea with the addition of a superficial coveringlayer of columnar cells.
X And possibly those

of

Xusbaum (62) and MoteUa

Folyacantlnis- (Mavrnpodus)
described by Coggi (25).

des-cribed

by

lleis

&

—
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intermediate in character between the folded and massive types,
but we may still retain these two categories, since we have reason
to sujjpose that all of these three supposed transitional forms of gas
gland really belong to the folded type and that they have only
secondarily acquired features characteristic of the massive type
by the splitting-ofF of a superficial cell-layer covering the surface
of the gland, by close apposition and anastomosis of the elongated
folds, and by occasional local prolifei-ation of the cells
in other
words, until their development is known, we may provisionally
;

distinguish between truly or primarily massive glands which
never exhibit the folded arrangement of cells at any stage of
development, and ps-eudo- or secondarily-massive glands which are
secondarily derived from the folded type*.
To me Reis's suggestion that all massive glands have been derived from folded glands
seems very improbable, since on this view the folded condition
should occur as a stage in their development, and we have seen
that this is not the case in at least one typical genus {Atherina).
It seems more probable that both folded and massive types have
originated independently from the simple unilaminar condition
which must in all cases form the starting-point of development
both in ontogeny and phylogeny.

CoRis JULis t (vulgaris Flem.),

The

" red body " of Coris julis has the circular shape seen in
figure 56 (PI. VI.), and the rete mirabile supplying the gland is

noteworthy for the way in which it is broken up into small divisions
(PL VII. fig. 57). The glandular epithelium (fig. 58), which is
* Reis's classification of gas gland epithelia (64) seems to me confinnatovy of
view. Her classification is as follows
(1) entireij' nnilaminar epithelium
folded into simple tubular outpushings (2) the epithelial folds are umcli folded
and branched [Keis has made the mistake of including in this group the gas gland
epithelium of Coi-vina ; in mj' preparations of Corvina niyra the epithelium is of the
most_ typical massive type]
(3) the epithelium is in parts folded and in parts
multilaminar [I cannot agree to the inclusion of Sijngnathus in this category.
I
have not examined Reis's other example Hipponampits] ; (4) the compact or massive
glands of Sargtis, Charax, and other genera.
Reis regards these four types as a
developmental series a mistake I have corrected in the text.
Reis also remarks
that only in the first three types are the ducts obviously the spaces between the
epithelial folds or tubular outgrowths
in the fourth there exist no such intertubular
ducts, intercellular crack-like channels only being present. This last statement
seems to me to be confirmatory of my contention.
Reis makes another statement which, as Oppel (58) points out, contravenes all
probability.
This statement is that whereas in the folded type of gland the
individual gland cell only presents one surface towards the duct lumen (the others
being contiguous with other cells and with a blood-vessel), in the massive gland the
individual gland cell presents all its surfaces towards the intercellular lumina penetrating the mass of the gland, i. e. the intercellular lumina, according to Reis,
surround each cell.
Reis suggests that this supposed feature is for the purpose of
facilitating the exit of the gas through the gland into the bladder.
As Oppel
justly I'emarks, how can a cell thus shut off from all vascular tissue obtain nourishment ? So far as my observations go, there is no reason to suppose that a single cell
of the massive gland is not in contact with a capillary. 1 cannot, however, agree
with Oppel's groundless suggestion that tubular and massive glands possess difierent
functions, tubular glands being secretory and massive absorptive. Jf this be so, from
whence do fish with massive glands obtain their bladder oxygen ?
t Mr. Tate Regan informs me that, according to Holt, " Coris giofrcdi " is merely
the female form of C.Jtilis.
this

:

;

;

—

;
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about twelve cells deep, is nu example of the massive tyjie
possessing a stiuamous lining epithelium.
The lumina consist of
small crack-like spaces visible here and there between the cells
(largely arranged in vertical rows) in
ti-ansverse
sections
of the gland, and they form a system of fine anastomosing
channels opening at A^arious points on the surface into the
bladder lumen. Gas bubbles were occasionally to be found in
the gland cells.
I did not observe any intracellular capillaries, but they doubtless occur; intercellular capillaries, on the
other hand, are extremely plentiful and occur largely near the
extreme edge of the glaud underlying the layer of flattened
cells.
The glandular epithelium of Coris julis difiers from
preceding examples of the massive type in that the cells lying
next the bladder cavity foim the squamous layer, or in places
layers, just mentioned.
It was doubtless because Corning (28) chiefly examined " red
bodies " of this extreme massive type, as e. y. that of the Pike,
that he concluded that the bladder glands possess no lumina, and,
indeed, were it not for our knowledge that most bladder glands
possess lumina and that these vary greatly in volume according to
the state of activity of the gland, we should pi'obably come to the
conclusion if studying exclusively the same mateiial.

CORVINA

NIGRA Cuv., SaeGUS RONBELETIl C. V., BaLISTES
CAPRiscus L., Caranx trachurus and Serranus cabrilla L.

The "red bodies "of these genera all belong to the massive
epithelium type, although they vary in a^ppearance macroscopically
(Pis. VII. (fc VIII. ligs. 59-61) in correspondence with the vaiying
configuration of the rete mirabile.
The " red body " of Batistes
alone is situated near the posterior end of the ventiul wall of the
bladder.
In all cases the glandular epithelium has the usual
structure
a thick mass of cells, penetrated by large or small

—

intercellular

and intracellular lumina and

capillaries.

Zeus faber L.

The

" red

body

" of

Zeus faber is of the curious form depicted in
and occupies the anterior half of the ventral
surface of the bladder wall. It has already been figured by Vincent
& Barnes (75). The " red body " consists of two lateral divisions,
each division being shaped like a C divided into three parts, and
its concavity facing that of its companion.
The primary artery
and vein enter at about the centre of the " red body " and supply
figure 62 (PI. VIII.),

branches to the retia mirabilia lying on the inner sides of the gas
gland thickenings. Anteriorly to the " i-ed body " a thick median
longitudinal muscle- band is developed in the ventral bladder wall.
The glandular epithelium of the John Dory is of the ordinary
massive type, though more folded in appearance than is usual.
It is significant that Vincent & Barnes, who wished to reduce
all " red body " glandular epithelia to the folded type, remark

^
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that " we have not been able to obtain sections
direct transition to the tubular glands, but there

the epithelium takes on fairly

which show the
no doubt that
suddenly a markedly glandular
is

aspect."

A

conspicuous feature in the gas gland of Zeus is the presence,
cells of the ordinary size, of giant cells and nuclei six to
ten tiroes as large (PI. IX. tig. 65). Similar giant cells also occur in
Ophidium harhatimn, Fierasfer acus, Peristethus cataphr actus
Balistes capriscus, Trigla gnrnardus, and, in some instances, in
Gohius paganellus and in other genera.
The only suggestion
concerning the origin of these giant cells with which I am
acquainted is that implied by Deineka (29), who states that the
similar giant cells in Perca give rise by amitotic division of the
niocleits to groups of cells of the usual size
the implication being
that the giant cells are primary products of development and cells
of normal size secondary products.
My observations have led me
to a somewhat different conclusion.
In the first place, in many
gas glands containing giant cells {Zeus, e. g.), these giant cells
usually lie more or less remote from the region where the bloodgiant cells are nearly always found
vessels enter the gland
towards the periphery or edge of the gland epithelium secondly,
there is every gradation in size from the smallest to the giant
gas gland cells, the smallest always being situated in those
portions of the gland next the large blood vessels, i. e. at the bases
of the folds of folded glands and at the " hub " or point of entry of
the blood-vessels in massive glands (see figs. 46, 49, 52, on Plates Y.,
VI., YII. e.g.) in addition to other regions, the cells of intermediate
size like the smallest cells being found in most regions of the gland
and the giant cells, as already mentioned, towards the peripheral
thirdly, among the smallest cells mitotic
portions of the gland *
figures are quite common in many of my prepai-ations, but among
the intermediate and giant cells it is rare to find mitosis, though
I have seen several cases of it in intermediate cells and once or
finally, I can confirm
twice even in cells approaching giant size
Deineka in his statement that the great majority of giant cells and
many intermediate cells divide amitotically. Figure 63 (PI. VIII.)
shows the appearance of the ej^ithelium at the base of the gland of
It will be observed
Zeus, where the capillaries of the rete enter.
that in this genus many of the basal portions of the massive
epithelium are syncytial in character, no cell-outlines being distinguishable, and that occasionally mitotic figures are present among
the nviclei of these syncytia. As we proceed from these syncytial
masses towards the periphery of the gland, cell-outlines soon become

among

—

—

;

;

;

distinct and larger in size, but, as we might
though the giant cells are usually found towards the
periphery of the gland, j^et giant nuclei and nuclei of a size
intermediate between these and the smallest nuclei are to be found

more and more

anticipate,

* Reis remarks that in Sao'ffus (in wliicli there are no giant cells) the cells are'
largest next the blood-vessels and decrease in size towards the periphery', where they
are squamous in chai'acter. This is not the case in iny preparations of Sarcjus
rondeletii, where the cells are practically uniform in size at all depths of the gland,
except perhaps at the ^'ery edge, where they are squamous.
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in the Kynoytial masses at tlio base of tlie gland.
In cells of
intermediate size and in giant cells ninitosis occurs, as I have
Figure 64 illustrates several phases of direct
already state 1.
division, l)ut L must also mention that the huge nuclei of many
giant cells, like those of myeloplaxes of bone-marrow, appear
sometimes to divide into several three, four, or more nuclear
lumps at a single division, though I do not remember to have

—

—

seen cells containing more than two nuclei in the resting condition.
Tiiese various fa.cts considered collectively seem to suggest that in
cases like Zeus the initial unilaminar epithelium of the bladder
wall must contain nuclei of various sizes and that the nuclei of
each size, associated with cytoplasm, multiply in order to produce
the massive gland of the adult fish. As the nuclei become more
numerous they migrate from the centime of proliferation, the small
nuclei occupying cytoplasm vvhich, owing to the size of the nuclei,
becomes subdivided up into small areas, the lai-ger nuclei, fewer
in number, also occupying cytoplasm which, owing to the superior
size of the nuclei and their slow rate of division, remains to a
large extent unsubdivided, so forming the giant cells round the
giant nuclei. There is no evidence in my preparations of giant
cells splitting up into groups of small cells.
The small cells
multiply by mitotic division, and amitosis is only found in the
those of the giant cells and larger
case of the larger nuclei
intermediate cells.
As to the origin of the giant nuclei I can
It is stated that the cells of bone- marrow
give no infoi-mation.
and some glands divide mitotically after undergoing amitosis, so
that there is no theoretical objection to supposing that the small
syncytial niiclei have been produced, as Deineka supposes, by
amitotic subdivision of giant nuclei, but I have never seen any
appearance of this taking place and I very much doubt its
nearly all the appeai'ances of amitosis which I have
occuri-ence
observed have been in connection with the nuclei of giant cells,
As to the reason for amitosis
i. e. far away from the syncytia.
occurring in connection with giant nuclei, it is only possible to
readvance the old suggestion that it is a prelude to degeneration.
The gas gland is in Zeus and presumably other types constantly
being regenerated at its base, and therefore there is ground for
supposing that cells at the periphery of the gland become used up
and degeneration is the natural result of this. But this suj-)pose<l
degeneration of the cells has nothing to do with the violent

—

:

decomposition of cell-substance assumed to occui' by Nusliaum &.
Reis in connection with the production of gas a phenomenon for
the existence of which I can find no evidence and in which I

—

fpiite disbelieve.

Gadus morrhua.
The "red body"'

of the Cod* is knoAvn to every student of
comparative anatom}' as a large red mass situated antei'iorly in the
bladder.
As Vincent k Barnes (75) say, the free surface of the
" red gland '' shows " many small clubbed processes, packed
*

I

used

common

"CoiUing'' caught off Deal.

—
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mass of tissue, surmounted by a cap of yellowish mucilaginous-looking material."
Each club-shaped process " consists essentially of two parts
(1) a mass of capillary blood-vessels, lying side by side, conveying
blood to and taking blood from the second parts (2) a glandular
tightly together, each consisting of a red

:

;

portion." In figure 66 (Pi. YIII.) is represented diagrammatically
a transverse section of the gland of the "Codling," which shows
the " clubbed processes " well in section, also one " cap of

mucilaginous-looking " connective tissue. Vincent & Barnes go on
to say that " when the capillaries arrive at a point about "2 mnii
from the free surface of the gland, they interdigitate with
involutions of the glandular epithelium, which dips down between
them and forms a covering for them, thus constituting tubular
glands "2 mm. in length." In other words, Vincent &, Barnes
state that the glandular epithelium of Gaelics is that which I have
described above for the Eel and SyngiiatJms, and they provide a
diap-ram of what they suppose to be tlie folded arrangement of the
I am quite willing to admit that the small columnar
epithelium.
cells which compose the glandular epithelium are in geneiul
arrano-ed round strands of vascular connective tissue, and that
occasionally the intercellular lumen is so extensive and so disposed
as to give the glandular tissue an almost folded appearance, but
there is no real ground for comparing the massive structure of the
glandular epithelium of the "Codling" to the folded epithelium
The gas gland of the " Codling " is of the massive
of Syngnathus,
type, in which the intercellular lumina are very abundant and
The capillaries are very small and run
occasionally very large.
As Vincent
in the numerous thick strands of connective tissue.
& Barnes mention, caps of connective tissue, continuous with
the connective tissue penetrating the glandular epithelium, are
I have not examined them in detail.
often present.

Cepola rubescens L.
The " red body " of Cepola

t^iobescens is

situated anteriorly in

the ventral wall of the bladder and has somewhat the shape of a bell
(PL VIII. fig. 67), the handle being formed by the rete mirabile.
The arteiy and vein enter the " red body " anteriorly at the top of
the bell-handle, and there give rise to the rete mirabile in the usual
way. The rete mirabile gradually diminishes as it supplies the
mass of the gas gland, which first appears, in the serifS of transverse sections, on the right side of the " red body" (text-fig. 59,
The peculiar feature about the " red body " of Gej^ola
G.E.).
The gas
is the curious folding of the glandular mass anteriorly.
gland extends a considerable way posteriorly, as seen in figure 67,
and the best way to comprehend the folding anteriorly the
foldino-, that is to say, of the whole mass of the gas gland, not
the folding of the epithelium hitherto described is to observe the
diagrams of the sections contained in text-figure 59 in the reverse
Diagram
represents the
first and A last.
order i. e. observe
olandular epithelium (the dotted area G.E.) as a mass of cells
developed from the general squamous epithelium {F.E.) lining the

—

H

—
H
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bladder cavity (B.C.) in the median line of the ventral wall of the
In diagram G it is to be observed that the squamous
epithelium on each side of the glandular mass has become folded
(F.F.E.) and projects into the bladder cavity towards the median
line.
In diagram F these folds have nearly met in the middle
also it
line and lie dorsal to the gas gland in the bladder cavity
will be observed that on the left side the glandular mass itself has
become completely reflected towards the median line [F.L.G.G.),
anil lies in close apposition with the rest of the glandular mass.
Still more anteriorly, the two lateral folds of squamous epithelium
have, as shown in diagram E, united in the median line, so that
bladder.

;

Text-flir. 59.

Diagrammatic transverse sections through the anterior end
where the rete mirabile supplies the epithelium of
is full}'

tlie

of fig. 67 (PI. VIII.),

gas gland.

The diagram

explained in the text.

two separate epithelia now lie in the bladder cavity above the gas
gland, the upper of which (I.F.E.) is continuous with the squamous
epithelium lining the rest of the bladder wall, and the lower
{O.F.E.) is continuous with the two sides (the left reflected as
just described) of the glandular mass, which latter therefore now
forms the thickened ventral wall of a tube. Diagram D shows
that the dorsal thin wall of the tube just mentioned is being
replaced by extensions of the glandvxlar mass, this replacement of
the thin epithelium being chiefly due to the increase in size of the
15
Proc. Zool. Soc— 1911, No. XY.
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In diagi'am C the
reflected left side of the glandular mass.
reflected left side of the gas gland has inci-eased so as to extend
over the opposite or right side of the gland, a narrow crack
(continuous posteriorly with the bladder cavity) only being left
In
l)etween the dorsal and ventral halves of the gas gland.
diagrams B and A, owing to the coalescence of the glandular
masses of the dorsal and ventral portions of the gas gland on the
right side {i. e. the replacement of the short strip of thin epithelium
which in C closed the tube on the right side), the narrow crack
(C) becomes bounded on all sides l)y the glandular substance, and
this crack narrows anteriorly until it disappears shortly before
the gas gland itself terminates.
The mass of glandular epithelium (PL IX. fig. 68) resembles that
of Coris julis in being (apparently) almost devoid of gland lumina.
Small intercellular cracks are visible here and there between the
cells in my preparations, but that is all to be observed in the inactive
gland.
On the other hand, the glandular mass is penetrated by
capillaries, and the large cells appear to arrange themselves round
these capillaries to some extent, giving the gland in section almost
a lobulate appearance. The cytoplasm of the cells is conspicuously
Now and again
darkened where in contact with the capillaries.
large cells are found with a very large nucleus, but these are rare.
Finally, it may be mentioned that the capillaries of the rete
rairabile possess the peculiar endothelium which I have already
described in Gobius pagcmellus and found in most " red bodies."

Pehca

fluviatilis.

The " red body

" of

the freshwater Perch

is

a diiTuse organ

situated anteriorly on the ventral and lateral portions of the
bladder wall (PI. IX. fig. 69). The retia mirabilia ai-e seen as small
fan-shaped tufts present at the extremities of the variousbranchings
of the closely-associated artery and vein (both included in the
red streak seen in the bladder wall), and bordering these tufts of
The gas gland is of the ordinary
rete are the areas of gas gland.

massive type, but feebly developed compared with the gas glands
of most marine fish, consisting in its thickest parts of not more
than six cell-layers (see text-fig. 62, p. 240) and dwindling to one
The giant cells described by Deineka
a.t its edges (PI. IX. fig. 70).
in young Perch are only of very moderate size in my preparations *,
indeed, not so large as those I have figured in the case of Zeus as
in Zeits, amitosis occurs in connection with most of the cells.
With reference to the suggestion of Deineka that these giant cells
subdivide into groups of the smaller cells as a consequence of the
fragmentation of the nucleus, I have already advanced reasons for
regarding this as improbable (see Zetts).
;

Previous Desanptions of the Structure of the Ophidium
Red Body
or Third Type

of

merely enumerate the chief histological descriptions
Emery 1880 (33), Fierasfer
of gas glands of the massive type.
I shall here

;

*

My

Perch were from 10-14 cm. in length.

;
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Coggi 1886 (25), Serranits, Perca, Ballsfes, Corvina, Julis, Motella
types, ami 1889 (23) Esox lucius
Corning 1888 (28),
Esox, Perca and other types; Vincent &, Barnes 1896 (75),
Zeus, Gaelics and other types; de 8eabra 1897 (31), Esox and others
Jaeger 1903 (44), Sci(ena, Lacioperea; Deineka 1904 (29), Perca,
Esox and other types; Bykowski & Nusbaum 1904 (24),
Fierasfer, Ophidium; Reis '& Nusbaum 1905, 1906 (62, 63),
Poll/acanthus {Macropodus), Flerasfeyr, Ophidium, Gharax, Perca-,
Reis 1906(64, 65), Sarcjus, Gharax, Pagellus, Gorvina, Umhrina,
Chri/sophr>/s and others described in a general way.

and other

Summary

;

of Part

I.

and General Gonclusions

resjjecting

Gas Gland Structure.

^

the foregoing it is now manifest that all teleostean " led
e. the vasculo-glandular gas-producing organs situated
in the bladder wall, are composite structures (consisting of two
the glandular epithelium
distinct and sometimes separate parts
The mutual relationships
or gas gland* and the rete mirabilef.
of these two parts are quite constant, and though the gas gland
must be described as the essential part, yet the rete, on account
of its constant J presence and undoubtedly highly important
function, is probably of almost equal importance.
The rete
mirabile bipolare geminum (Miiller, 53), i. e. the arterial and
venous rete already described, is always formed in connection
with the artery and vein supplying the gas gland, and may either
be anatomically quite distinct from the glandular epithelium (Eel
type), the arterial and venous capillaries reuniting to a varying
extent on the gland side of the rete to form large arteries and
veins before supplying the glandvilar epithelium, or the rete
mirabile may be contiguous with the glandular epithelium, the
capillaries of the rete undergoing little (e. g. Si/7ignatkus) or no
(e, g. Ophidium) reunion before supplying this.
The diffuse pancreas, when present, is often intermingled with
the arteries and veins situated at the extreme anterior end of the
rete, and so actuall}^ becomes situated inside the bladder wall
it
was at first, on account of several j)eculiarities, mistaken by me
for a new gland with a special function coimected with the gas
gland, but this view was quite a mistaken one, the penetration
of the pancreas into the bladder wall being of no physiological

From

boilies,"

*".

—

;

significance.

The gross anatomical

difterences, often visible to the naked
which are to be found in " red bodies " taken from different
fishes, are determined by the disposition and degree of subdivision

eye,

of

the rete mirabile

— since

the distribution of the glandular

* The " driisige siiuine " of Miiller .and the " corpo epitheli.ile " of Coggi.
t The " vaso-gaiiglioH " of Owen and " organo vascolare " of Emery.
"
"
X That is to sa}', using the term gas gland in the usual sense as equivalent to
"oxygen gland" (see Part II.), the rete is constantly associated with it; the rete,
however, is absent in the cases of those bladders the lining-epithelia of which only,
or principallv, " secrete " nitrogen and carbon dioxide.
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epithelium must evidently correspond with that of the rete
It need hardly be pointed out that the gross anamirabile.
tomical simplicity or complexity of the "red body" by no means
always corresponds with the histological simplicity or complexity
of the gland epithelium, and that this latter affords the only true
One of the most simple
basis for a classification of " red bodies."
(though not the most primitive) conditions of the rete mirabile
In this condition it may be
is when it is single and compact*.
separate from the glandular epithelium and ovoid in shape
(Ophichthys iviberbis, fig. 9, e.g.), or contiguous with the glandular
epithelium and circular in form (Gobius, fig. 22, e. g.), conical
[Cepola, fig. 67, e. g.) or fan-shaped (Ophidium, fig. 48, e. g.), &c.
In some cases the rete mirabile is divided into two, and here
these are separate from the glandular epithelium and ovoid in
form (Angitilla, text-fig. 53, j\Ji/ruSj Mztrcsna, Ophichthys serpens,
In other cases the rete mirabile is divided up into several
(fee).
e. g. in
distinct par-ts, which often have a radiate arrangement
Peristethas the rete is split up into some ten radiating strands
(fig. 37 and text-fig. 57) and in some species of Gobius into seven
In most cases, however, the initial artery and vein
or more.
supplying the bladder give off numerous arteries and veins in pairs
(an artery and a vein to each pair, of course) at intervals so as to
give rise either (a) to continuous sheets of rete mirabile, so to
speak, very often two in number, one on each side, as in Corvina
:

(fig. 59), Sargus rondeletii (fig. 60), and Smaris vulgaris
45), or (6) to sheets divided up in variable degrees, as e.g. in
Box boops, where the sheets are divided into outer and inner on
each side (figs. 51, 52), or in Zeus faber, where there are three

nigra
(fig.

—

—

separate sheets anterior, median, and posterior on each side
(fig. 62), or (c) to numerous separate small strands or tufts of rete
mirabile, each strand supplying a small area of glandular
thus, in Co7'is jidis (figs. 56, 57) the rete is seen
epithelium
under the microscope to be subdivided into many small strands
supplying the small area occupied by the gas gland in Trigla
hirundo also a similar condition exists, but here, indeed, the twigs
extend nearly over the whole interior of the bladder cavity (fig. 43)
instead of being restricted to a small area in other cases where
the tufts are larger and more separated, these can be seen with
the naked eye, as, e. g., in Atherina hepsetus (fig. 53) and Perca
(fio'. 69) and in the well-known case of the Cod (fig. 66), in which
the subdivision of the rete mirabile reaches its maximum.
Whether the condition of the rete mii^abile with which we
started, i. e. as a single large well-defined body, separate from the
:

;

;

* Reis (64) supposes that the horseshoe-shaped gland of Ophidium, e. g. (see my
48 and compare it with figs. 59, 60, and 62), is the form of gas gland and rete
from which all others are derivable, but it seems to me that the simple oval rete of
Syngnathus in connection with an extensive area of glandiilar epithelium, is still
more simple the most primitive condition of the epithelium and associated blood
vessels is, of course, that of many freshwater teleosts in which practicallj' the whole
of the internal unilaminar lining-epithelium of the bladder constitutes the gas gland,
and the arterial and venous capillaries have not become associated to form a rete.
In general it may be said that the more ditl'usethe rete and gland the more primitive
fig.

;

their nature.
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glandular epitheliuai {Oi^hichthys miherbis, e. g.), is move primitive
oi- more evolved than the condition which we found in the Cod,
I will merely say that there
e. g., is a question I shall not discuss
are several reasons for accepting, with de Seabra (31), the latter
view. The fact that Ophicht/njs and Anguilla possess a very simple
type of glandular epithelium is no objection to this view, since
the rete of Cejwla and other genera possessing complex types of
epithelixnn is almost as simple.
The glandular epithelium, as we have seen, may line the whole
interior of the bladder (as in many Anguilliformes and freishwater teleosts) or be restricted to a small area of the internal
The Syngnathus type is more or less
surface {OpMdmm type).
intermediate between these two conditions.
The character of the glandular epithelium varies greatly. The
cells composing it may be arranged to form [a) a single unfolded
layer {Ab/rus, e. g.) (6) a layer thrown into simple or complex
folds, so that channels are formed leading from the surface of the
glandular epithelium to the bladder lumen {Anguilla, Gobiits,
iSi/ngnathus, Trigla, Smaris); (c) a thick mass in which the deeper
cells can only commvmicate with the bladder lumen by a system
of large or small anastomosing channels (the intercellular lumina)
which penetrate the cell-mass and open into the bladder cavity
by small apertures situated on the internal surface of the
glandular mass {Ophidium, Coris, e. g.). At present neither
embrj^ology nor comparative anatomy provides evidence to justify
the inference that this massive type of gland epithelium is in all
the folds on this view
cases derived from the folded condition
being supposed to have become elongated, laterally branched
perhaps, closely apposed and fused at intervals to produce the
It would
cell-mass penetrated by narrow anastomosing channels.
gratify me to be able to agree with Reis (64) who states that she
is able to trace a complete developmental series of complications
in the structure of the gas gland epithelium, the simple unfolded
cell-layer forming the starting and the cell mass of Coris, Cejjola,
or ^sovf the culminating points of the series; but, as I have already
stated, the available embryological and anatomical evidence
suggests that the two complex types of folded and massive gas
gland epithelia were separately derived from the primitive layer
of glandular cells by folding (i. e. the plane of cell-cleavage is
always at right angles to the plane of the bladder wall) and bj''
thickening (the plane of cell- cleavage being parallel with the plane
It is true that forms of gas
of the bladder wall) respectively.
gland epithelia occxu- apparently transitional in character between
the folded and massive types [Trigla gurnardtcs, Smaris maiorii,
6'. vulgaris), but I have supplied leasons for regarding these as
glandular epithelia of the folded type which have become
secondarily massive in form and so differing from the truly
massive glands wliich never pass througli a folded stage in their
development. Theie is no reason, however, why certain glands
should not be truly intermediate in structure, i. e. in Avhich the
cells during development divide simultaneously in planes both
;

;

—
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perpendicular to and parallel with the plane of the bladder Avail,
but I know of no examples of such. Subsequent embryological
enquiry can alone prove which of these views is the correct one.
The minute structvire of the cells of the gas gland epithelium is
doubtless constant throughout the entire series of " red bodies."
Gas bubbles are in all cases generated in the interior of the cells
(usually in the neighbourhood of the nucleus) when the glands
are active, and these bubbles are ejected by the ceils into the
gland ducts and bladder cavity where they explode, the shattered
walls of these bubbles giving rise to the masses of granidar matter
Vincent & Barnes analysed this granular
already described.
matter (which, as before mentioned, must be caief ully distinguished
from the disintegration products of the led blood corpuscles alone
found in the blood-vessels) of the Cod and found it to consist
principally of a nucleo-proteid and since the cytoplasm which
forms the wall of the gas bubble is also composed for the greater
part of this substance, the result of this single analysis is confirmatory of the view just expressed, as is also the fact that a
lai'ge amount of this granular matter is always associated with
the presence of numerous gas bubbles. The iiitracellular ducts,
which, with the other cytological features of the gas gland, have
been so well figured by Bykowski & ISJusbaum (24) and Reis &
Nusbaum (62) within the last few years, are doubtless also constant
features of active teleost gas glands, though I am of opinion that
some of these intracellular channels are due to the expulsion of
bubbles from the cells and not purely nutritive as Reis & Nusbaum
The intracellular capillaries, on the other hand, are
suppose.
permanent structures, and the fact that they occur so rarely as
compared with the enormous number of these structures found in
connection with the liver cells can only be explained by the
relative inactivity of the teleost gas gland.
I have already described and figured the hsemolytic disintegration of the red blood corpuscles (erythrocytolysis as it may he
called) which occurs in the blood-vessels associated with the
active gas gland of Syngnathtis actts, and this same phenomenon
is to be found in connection with other of my preparations of
active gas glands and is doubtless a result of the gland's activity.
In this process of haemolysis many of the erythrocytes become
entirely broken up, first into lai-ge globules and finally into the
granular matter which is present in such large quantity in the
capillary lumina, whilst others are distorted in shape and only
pa.rtially broken up, looking very much as if influenced by some
This condition
toxic substance, as Jeeger suggests (see Part II.).
of the erythrocytes cannot be due to imperfect fixation since
great care was exercised in the fixation and preservation of these
gas glands moreover sections through other vertebrates Elasmobranchs e. g. fixed by similar methods, exhibit the blood
vessels as practically free from granular matter (the small amount
sometimes present simply representing coagulated plasma) and
the erythrocytes as retaining their form.
Another fact which I wish to lay stress upon, especially in view
;

;

—

—
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of the theory advanced in Part II., is the distribution of the
granular matter in the capillaries of the rete mirabile. Careful
examination of my sections* of Gohius niger, Gobius minutus,
Syngnathus acus, Peristethus caiaphr actus, Gasierosteus splnachia,
and some others, in all of which the gas glands are more or less
active, had led me to the conclusions that granular matter is
present in the venous capillaries of the rete to a far greater extent
than in the arterial, and that the relatively small amount of
granular matter present in the arterial capilLiries is chiefly
situated next the distal pole of the rete
the pole next the gas
gland.
The small calibre of the arteries compared with the veins
and the few series of sections of active glands, well fixed and well
stained, wdiich I possess render it difficult to be absolutely certain
of the above conclusions, but I am as certain as the limitations of
my material will permit me to be. The bearing of these facts on
the theory already outlined on page 198 is perhaps already
apparent, but I shall reserve discussion for Part II. (see p. 232).
As already implied, teleost gas glands aj-e best classified
according to the character of the glandular epithelium.
divide gas glands into two groups:
(1) gas glands in which the
glandular epithelium is a single layer, which may either remain
unfolded or become folded in variable degrees and (2) gas glands
in which the glandular epithelium is many-layered, the mass of
cells being penetrated by fine ducts.
With the exception of a few
cases [Trigla gurnardus, Smarts maurii, S. vulgaris, and some
others) in which the much-folded epithelium has secondarily
assumed a massive character, this massive type of epithelium is
probably not derivable from the folded type. Also in this second
group of gas glands the rete mirabile is always contiguous with
the glandular epithelium, reunion of the cajjillaries never
occurring [Ophidium, Fierasfer, Box, Atherina, Coris, Balisies,
Sargus, Caraiix, Charax, Herranus, Zeus, Gadus, Cepola, Esox,

—

We

—

;

Perca, &c.).

Group

1 is

(a)

The

(h)

The

two minor groups

subdivisible into

:

rete mirabile of the gas gland consists of either one
or two bodies distinctly separate from the glandular
epithelium, the capillaries of the rete reuniting to form
large arteries and veins before they come into connection with the glandular epithelium {Angtdlla,
Myrus, Ophichthys, Muraena, &c.).

rete mirabile of the gas gland is contiguous with the
glandular epithelium, although a small amount of reunion of the capillaries occasionally occurs {Syngnathus,
Gohius, Siphonostoma, Kerophis, Gasierosteus, Peristethus, Trigla, &c.).

In concluding

this account of the practical

* Observations of tbe rete mirabile,

when

work connected with

sectioned loiigitndinallj', are preferable

from tins standpoint tbe arterioles are. of course, distinguishable from the venules
bj thicker walls, by small calibre, and by the peculiar endothelium before mentioned
;
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Part

II.

concerning the Physiology
—A few Suggestions
"
OF the

Bed

Bodies,"

to include in Part II. of this paper
knowledge of the physiology of the gas
bladder*, but although, with this end in view, I have become
thoroughly acquainted with the whole of the vast literature
dealing with the subject, yet other work prohibits me at present
from thus devoting the time necessary for the composition of
This being the case, I shall content myself with
such a review.
providing an outline sketch of the chief views which have hitherto
been advanced to explain the mode of working of the "red bodies,"
in order that the reader may be in a position to estimate the
value of the few additional suggestions I have to make.
The several views which have been held concerning the origin
oxygen, nitrogen and carbon
of the three t principal gases

It

wasihy original intention

a resume

of our present

— contained

—

proportions in the gas-bladder
(1) the view (first
attributed to Redi) that these gases are derived directly from the
atmosphere, and (2) the views (lineal descendants of Needham's
secretion theory %) that these gases are derived more or less
dioxide

in variable

cavity, can be classified into

*

two categories

:

A recent account of the functions of the bladder will be found in Baglioni (18).
t Argon is also stated to occur in the bladder.
gas employ the
X It should be noted that authors in discussing the production of
term " secrete " in a verj' loose manner, some thereby meaning a true process of
secretion, such as that which occurs in the sebaceous gland (Nusbanm & Eeis,
e. ff.), others (Hiifner, Jaeger) merely meaning a process of pumping from the blood.
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The first view, abandoned by
directly fi'om the blood stre.im.
neai-ly all modern authors, is, however, persistently maintained
by Tlulo(70,

Thilo's principal contention, stated briefly,
71, 72).
that the blood of a fish is not suflicient in quantity to contain
the amount of gas found in the bladder, and that even if this
were the case the circulation of the fish is so feeble that the blood
could not replenish an emptied bladder in the time experiment
proves that it can be replenished. He therefore asserts that in
all cases the bladder-gas must have been procured by the fish
directly from the atmosphere Physostomi can always renew their
bladder -gas by rising to the surface of the water and passing air
along the ductus pneumaticus, whilst Physoclisti are apparently
under the hard necessity of absorbing a suificient supply when
young, and therefore before the duct has degenerated, to last
them throughout life, though Thilo further maintains that in
many cases even adult Physoclisti are still able to procure fresh
supplies b}^ passing air, either swallowed from the atmosphere or
extracted in some inexplicable manner from the water, along the
strand of tissue representing the vestigial duct. Thilo performed
experiments and, according to his statements, obtained results
which strongly support his view. He asserts, e, g. that he cut off
the vascular supply of the previously-emptied bladder in Tinea (a
physostome) and that in thirty hours it became refilled with gas.
Seeing that the blood-supply was absent, he argixes that this fresh
supply of gas must have been obtained from the atmosphere by
I, however, cannot find
passage thi-ough the pneumatic duct.
that he analysed the gas produced under these conditions, and,
since atmospheric air and secreted gas nearly always consist of
oxygen, nitrogen and carbon dioxide associated in very different
proportions in the two cases, his contention as to the soiirce of the
few
gas receives very little real support from his expei-iments.
of the many obvious objections to Thilo's hj^pothesis may be
In the first place, the percentage composition of the
stated.
three gases contained in the bladder is, as just mentioned, quite
diflerent from that present in the atmosphere, and in the cases
of oxygen and nitrogen these gases are often present in such
quantities as to exert a pressure many times greater than the presboth of which elementary facts are fatal
sures they exert in air
Thilo's contention that the blood of a fish with
to Thilo's view.
its feeble circulation is incapable of providing the quantity of gas
required by the bladder of course begs the question at issue, and
he might with equal force contend that the tissues of a siliceous
sponge, for example, must be incompetent to deposit a massive
siliceous skeleton, seeing that 100,000 parts of sea -water contain
little more than one part of silica in solution and that diatoms
a,nd other minute organisms are serious comj)etitors even for this
Fiu^ther, Thilo's experimental results are
small quantity (Sollas).
not in accordance with those obtained by Hufner(38), Jaeger (45),
and others, and, indeed, Thilo's own experiments failed to render
his contention even pi'obable since the gland cells of the bladder
would not necessarily cease their activity immediately a large
is

:

A

—
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tlieir blood-supply was cut off.
It is also certain that
most physostomous fishes do not obtain their gases from the
atmosphere vid the pneumatic duct, since the pneumatic duct is
iiow known to be merely one of the two principal mechanisms
(the other being the " oval ") employed by fish for the elimination
and not the obtainment of gas. Finally, Thilo's theory fails to
account both for the degeneration of the ductus pneumaticus in
Physoclisti (since, according to Thilo, it is still functional) and
for the presence of the complex "red bodies" which are the very
structures needed by the fish on account of the feeble bloodcirculation referred to by Thilo.
.^
Theories which derive the bladder gases from the blood stream
can again be grouped into two classes, viz. those which suppose
that the blood gives up its gaseous constituents more or less
directly to the bladder, the gas passing straight from the

part of

capillaries of the rete miiubile, or wall of the bladder, into the

bladder lumen, and those which regard the gas gland as the
special organ which extracts the gas from the blood.
The first
class of opinions, to some extent associated with the name of
Moreau, is now quite out of date, though still to be found stated
in some recent text-books.
The second class of opinions comprises
two quite distinct views as to the exact function of the gas gland
two views which at the present time are held with equal tenacity
by the schools represented by Jaeger and Nusbaum & Reis
respectively.
I shall first state briefly the view of Jaeger (44-48).
Jaeger, following Hiifner (38), holds that the gas gland is
pi-imarily a pumping apparatus, that is to say, an appai'atus for
pumping the gases contained in the blood into the bladder cavity.
The pressure exerted by the gases in the blood is, of course,
considerably less than that exerted by the gases in the bladder *,
and it is the function of the gas gland to force the gas from the
blood into the bladder lumen against this superior pressure.
Jaeger further supposes that the disintegration of a certain
percentage of red blood corpuscles is effected by the secretion on
the part of the gas gland cells of a toxin which is poured into the
blood for this purpose. The object of so breaking up the erythrocytes is to enable the gas gland cells, in some way not
described, to lay hold of, with greater facility, the oxygen thus
scattered in the corpuscle fragments.
Indeed, Jaeger, following
"Moreau, regards the gas gland as a mechanism essentially concerned with the pumping of oxygen as an oxygen gland, in
short,
a view confirmed both by the great development of this
gland/ and by the disintegration of the er-ythrocytes in connection
with bladders containing a large percentage of oxygen, and aJso
by the contrary fact that in the bladders of Cyprinoids and many
other freshwater fish which mostly contain nitrogen, the gas
glands are absent the ordinary squamous epithelial lining here
being capable, without undergoing any special modification into a

—

-

—

—

—

* JE. g. Jaeger (46) states that in deep-sea fish the partial pressure of the ox3-geii
in the blood only amounts to about one-iifth of an atmosphere, whereas the oxygen
in the bladder may possess a partial pressure of over fort}' atmospheres.
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The reason for
gland, of pumping in tlie nitrogen alone required.
the special development of the oxygen gland in many deep-water
fishes* is because oxygen alo»ie among the gases present in the
bladder is capable (in virtue of its property of combining in large
quantity with the haemoglobin of the blood) of being either rapidly
produced (by the gas gland) or vapidly absorbed (l)y the " oval t),
and this rapidity of production and absorption is essential in the
case of fishes which undergo consi<lerable changes of pressui-e in
the bladder. Deep-Avater marine or freshwater fish differ from
most freshwater fish in that living in gi-eat depths of water those
possessing migratory habits in a vertical direction require apparatus for adapting the volume of gas in the bladder to the violent
'

most freshwater fish, on the
changes of pressure expeiienced
other hand, live in comparatively shallow water in inland lakes
and rivers and thus lead placid lives, experiencing little or no
changes of pressure in the bladder, and for these fish it is evident
that thei-e is no need for the special development of an oxygen
gland, which makes extrava.gant use of the gas which the fish
requires for respiration nitrogen and carbon dioxide sufiice t"With reference to the spherical spaces pi'esent in the cells of the
gas gland, Jaeger altogether denies that they represent gas
bubbles they are merely vacuoles such as are to be found in
liver-cells, e. g. and have no connection with the production of
Jaeger himself, however, describes gas bubbles as being
gas.
present in the ducts of the gas gland. Jaeger also refuses to
admit that the large amount of granular matter found outside
active glands in the bladder lumen is the product of the gas gland
in short, represents the broken-down w^alls of exploded gas
cells
I shall discuss these features of Jaeger's theory later.
bubbles.
Nusbaum & Reis (64, 55, 62-66), relying upon their extensive
investigations of the cytology of the gas gland, formulate certain
peculiar views § as to the exact mode of function of the gas gland.
Jaeger, as already stated, holds with Hiifner that the gas gland
is essentially a pumping apparatus, though he confesses entire
ignorance as to exactly how the individual gas-producing cell
;

—

—

:

:

:

* Only tbose deep-water

fislies wliicli migrate vertically' and thns experience
pressure fish which remain at one depth, however great, obviously
have no more need for " red bodies " than have surface fish (see p. 228).
f Any sort of gas can, of course, be eliminated by tlie pneumatic duct.
"
J Mile. C. M. L. Popta in her recent paper entitled Etude sur la Vessie A^rienne
dcsPoissons" (Ann. Sci. Nat. Zool.,t. xii, 1910, pp. 1-160) comes to the conclusion
that " la vessie aerienne des poissons se developpe pour aider a la circulation de
I confess that this
I'oxygene [et en general des gaz] dans le corps du poisson."
conclusion does not convey much meaning to me. I entirely fail to understand why
the fish should develop an organ for the sole purpose of liberating oxygen into the
blood in the same way I suppose that tlie liver liberates food material, and this is the
Though
only intelligible proposition which the author's conclusion conveys to me.
the bladder undoubtedly in many cases performs this function incidentally, yet tlie
fact that the bladder often contains other gases (nitrogen and carbon dioxide) the
presence of which in the blood cannot be of the slightest advantage to the animal,
I
shows that this storage function of the bladder cannot be its primarj' function.
cannot see that the author's conclusion in any way explains the diflcrdnt proportions
in vrhich the three principal gases occur in the bladder.
Vergleichende
§ Unfortunately adopted in the last edition of Wiedersheim's
Aiiatomie der "Wivbelthiere,' Siebentc Aufiage, 1909.

diflf'ereuees of

;

'
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extracts the gas from the blood and forces it against great
pressure into the bladder the supposition is, on his view, simply
a legitimate deduction from the facts, and the details of the
process, upon which he can throw no light, are of secondary
importance.
ISTusbaum & Reis, on the other hand, profess
to have discovered in the cytology of the gas gland cell, some
details of the pi'ocess which prove that the gas gland is not the
mere pump which Jaeger assumes it to be. The view of ISTusbavim
:

&

—

Reis is briefly this
Examination of the cells of the gas gland
proves the existence of spherical spaces in the cytoplasm Avhich
are not mere vacuoles as Jaeger assumed, but represent actual
gas bubbles being formed in the cell.
These gas biibbles are also
to be found in the act of being ejected from the cells, and also
lying freely in the gland ducts and bladder lumen, Jaeger himself
necessarily agreeing that they are bubbles when found outside the
cells, since liquid vacuoles could not possibly so pei'sist.
Thus
much is a matter of observation, but JSTusbaum & Reis contend,
in explanation of these facts, that these bubbles of gas are produced by the actual decomposition of the substance of the gas gland
cells, just as gases are produced by putrefaction, and in proof of
this cell-decomposition they describe the actual breaking-up of
the cells the nuclei * fraginenting in the manner described by
Deineka for the Perch and the cytoplasm becoming converted
into the masses of gi-anuiar matter found in the gland ducts and
bladder lumen. The principal reason which leads xNusbaum &,
Reis to this surprising conclusion is the supposed incompetence
of the blood to supply the percentage of nitrogen gas found in the
bladder.
Among minor features of this hypothesis of Nusbaum
& Reis, we may mention that they regard the disintegration of
the red blood corpuscles both as a source of nutiition for the gas
gland cells (the granular striping of the borders of gland cells in
contact with capillaries and the intracellular channels penetrating
the gland-cells being evidence of the cells absorbing this nvitrition)
and as a source of the oxygen which, Avith the nutrition,
is urgently required by the cells in connection with their rapid
decomposition,
Thus the respective view^s of Jaeger and Nusbaum & Reis
largely differ as regards the function attributed to the individual
gas gland cell. Jaeger regards it as essentially a pumping
mechanism Nusbaum &, Reis regard it as, primarily, mere
substance to be decomposed into its gaseous and solid constituents,
both being extruded into the bladder.
I will now proceed to discuss these two views as a preliminary
Apart from
to a statement of my own views on the subject.
omissions common to both theories, which I shall endeavour to
lemedy shortly, the chief fault to be found with the theory of
Jaeger is his refusal to recognize the origin of the gas bubbles in
the cells of the gas gland. Concerning the existence of these
:

—

f

;

* 1 maj' point out in this connection tliat during lisemolysis tlie nucleus of
the red corpuscles appears to persist quite unchanged, even though the cytoplasm

may become

entirely disintegrated.
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structures tlier%,can be no doubt whatever (see Appendix B),
They have been exhaustively studied by Bykowski and Nusbauni
& Reis, and I have myself described and figured them in the
present paper. Jaeger himself, as I have already stated, admits
the presence of vacuoles in the gas gland cells, but, curiously
enough, denies that they contain gas, and proi:iounces them
It is
similar in nature to the vacuoles in the cells of the liver.
difficult to

from

why this comparison

understand

should be made, since,

own

standpoint, it is the function of the gas gland cells
But even
to pump oat gas and not to store up glycogen or fat.
adopting his suggestion that the supposed g-is bubbles are only
vacuoles, we may remark that several authorities have described
in the kidney " the formation of vesicles in the cells and appearances which indicate the discharge of these vesicles into the
cavity of the tubules (37) and since kidney cells, like the gas
gland cells, are supposed by many modern physiologists to derive
most of their excreted substance by direct abstraction from the
blood, comjjaratively few of the constituents of urine being
his

''

;

Text-fig. 60

Vacuoles in the kidney

(x

1000).

Nerophis, some apparently being expelled into
the lumen of the tubule.

cells of

cell, we may certainly conclude that even
be originated and discharged in a manner
precisely comparable with that of the gas bubbles, and that if they
contained gas instead of liquid they would be indistinguishable.
I have figured some of the vacuoles present in the kidney cells of
the fish Nerophis (text-fig. 60). It is evident that in histological
preparations no sign of the liquid urine would be visible after
expulsion from the cell, whereas the gas bubble with its walls of
cytoplasmic material may, like a soap bubble in air, persist for
some time before bursting. Consistently with his denial of the
gaseous nature of the vacuoles in the gas cells, Jaeger was compelled to regard the gramilar masses lying external to the gas
gland in the bladder lumen merely as a bye-product of the specific
activity of the gas gland.
If, however, we fully agree with Kusbaum & Reis as to the

manufactured in the

liquid vacuoles can
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origin of gas as bubbles in the cytoplasm of the gas gland cells,
we as certainly disagree with the interpretation they put upon
this phenomenon, viz. that the gas is produced as the result of

the actual chemical decomposition of the cytoplasm. Like Jaeger
we have found no evidence of that peculiar cell-disintegration
which is supposed by Nusbaum & Reis to be the histological
It is true,
expression of the chemical decomposition of the cell.
as Jaeger admits, that in the cells of active gas glands the
cytoplasm (not the nucleus, which remains normal) often assumes
a " hfird -worked "appearance the cytoplasm looks "stringy" and
contains numerous empty spaces and considering that the
process of continuous pumping of gas into the bladder must be
exceedingly arduous, this is not surprising. It is also true,
though not admitted by Jaeger, tbat the expulsion of bubbles
from the cell into the bladder involves, to a considerable extent,
waste of cell-substance. Each bubble, as already mentioned,
possesses a wall of cytoplasm, and on the bursting of the bubble
in the bladder lumen or gland duct, this wall, of course, breaks
down and contributes to the mass of granular matter found in the
bladder lumen and gland ducts. It must be confessed, therefore,
that cell-disintegration occurs to a considerable extent and is
associated with the production of bubbles of gas, but this
mechanical disintegration of cell-substance is quite another thing
from the hypothetical chemical decomposition of cell-substance
Jaeger
postulated by Nusbaum & Reis (see Appendix B).
criticises this hypothesis of ISru.sbaum & Reis in a very effectual
manner. He fii'st of all points out that it is impossible to regard
the epithelium of the gas gland as analogous in its mode of
working to a sebaceous gland, since the cells of the sebaceous
gland decompose in order to produce a highly- complex substance
chemically different from the substances supplied to them by the
blood, whereas the cells of the gas gland give rise to the most
simple of substances, viz. the gaseous elements oxygen and
In other
nitrogen which are supplied to them ready-made.
words, the production of oxygen and nitrogen, unlike the secretion
of the sebaceous gland, requires ho elaborate cell-metabolism, and
there is therefore no reason for the gas gland cell-decomposition
which Nusbaum & Reis affirm *. Further, according to Nusbaum
& Reis, the blood corpuscles in breaking up supply the gas gland
cells with oxygen for the decomposition of their substance, from

—

—

We

*
may, indeed, comisave the process of gas-production with another process
familiar to the present writer, in which a simple substance is also supplied to the
liberated by that cell though in a difterent form, viz the deposition of
again
and
cell
Calcareous spicules have, like
calcareous spicules in various invertebrate groups.
gas bubbles, been regarded by some investigators as resulting from the actual transformation of cell-substance, but this view is not held by any modern zoologist. The
spicule-secrcting cell is now regarded as a mechanism for abstracting the dissolved
calcareous matter from the sea-water and of redepositing it, mixed with a variable
minute amount of organic substance, in a crystalline form, the aggregate of calcite
The work of the cell in this case is simply the
crystals constituting the spiciile.
abstraction and recrystallization of the dissolved calcareous salts there is no question
working of the kidney cell may also be compared
mode
of
The
cell-decomposition.
of

—

in this connection.
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which decomposition oxygen is to be produced (!), but oxygen
cannot be used up in decomposing tlie gland cells and yet be
And as regards the supposed
available to fill the bladder space.
production of free nitrogen b}'^ the decomposition of the gas gland
cells, Jaeger might have pointed out that such a fact would be
unique in animal metabolism. Free nitrogen is not known to be
liberated by aiiy katabolic process.
The only source of the free
nitrogen found in the bladder must be the small amount of that
But Jaeger's chief objection
gas dissolved in the blood plasma.
to the theory of Nusbaum & lleis is the impossibility of accounting
for the high pressure of the gas contained in the bladder, if this
gas be simply produced by the decomposition of the cell-substance.
The generation of carbon dioxide from chalk at once ceases, he
points out, despite a high temperature, if the gas be allowed to
accumulate in the calcination chamber, and in the same way the
decomposition of cytoplasm would cease long before the liberated
gas could exert a fraction of the jDressure usually found in the
bladder *. Oppel (57), in a summary of papers by Reis & Nusbaum,
also objects that whilst these authors strongly insist ujjon celldegeneration yet they have not stated in what way the epithelium
is regenerated after periods of activity, and I also have been
unable to come to a conclusion as to the opinion held by Reis &
Nusbaum on this subject. In one paper (62) these authors state
in the last two sentences that they have observed mitotic figures
in the gland cells, and conclude that regeneration of the gland is
in a subsequent paper (63),
effected by ordinary cell-division
however, they appear to embrace the curious view that the
amitosis first described by Deineka in Perca is a result of the
violent cell-decomposition associated, in their opinion, with the
activity of the gas gland, i. e. the nuclei, as well as the cytoplasm,
undergo disruptive changes, and that this amitosis (55) leads to
the production of new cells which take the place of those broken
Needless to say, I fail to see any justification for this
up!
phcenix-like theory.
My own researches have proved that the
cells of the gas gland, when worn out like other cells of the body
by a long period of activity, are replaced by ordinary mitotic
divisions of the small cells at the base of the gland and that
amitosis is only found in the later cell-generations.
I may also
mention in connection with this necrobiotic or decomiDosition
theory of Nusbaum & Reis that, apart from other objections, it
has always seemed to me to expect too much from the individual
The cell is not only requii^ed to commit
cell of the gas gland.
suicide by undergoing decomposition but whilst undergoing
decomjDosition it is to work energetically f in pumping the results
of its own decay into the bladder cavity.
Even the cell of the
;

* This particular objection of Jaeger is invalid since the decomposition of cytoplasm, being irreversible, would not be inhibited by pressure.
t "The torniation of the gas bubbles in the cells is accompanied by fragmentation
of the nucleus and simultaneous granular disintegration of the cell-plasma
Condensation of the gas [in the cellj must accompany its formation since the lumen
of the bladder is filled with gas at a considerable pressure." Translation of Reis (64).

—
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sebaceous gland is not called upon for this degree of self-sacrifice.
Finally, the researches of Deineka (29) on the intimate nervesupply of the cells of the gas gland ^it being stated that each
gland cell is surrounded by a terminal cluster of nerve-filaments
and the known nervous control of the gas gland by two kinds of
fibres running in the vagus and sympathetic nerves respectively
(Moreau, 50, 51, 53 Bohr, 20 and others) render it very improbable that such cells undergo the wasteful decomposition

—

;

;

^

assumed by Nusbaum & Reis.
I have now discussed the main features of the rival theories
If we eliminate the errors
of Jaeger and Nusbaum & Reis.
and combine the truths of both with some observations of
other authorities, we arrive at the following outline statement
The gas gland, in some
of the mode of working of the gas gland.
unexplained manner, but probably, as Jaeger suggests, by the
secretion of a toxin (which Reis. & JSTusbaum suggest he should
have figured !) so influences the blood conveyed to it as to cause
the disintegration of a certain proportion of red blood corpuscles.
This fact of the disintegration is admitted by Bykowski and
The disintegration of the erythrocytes
Nusbaum & Reis.
primarily for the purpose of enabling the gas gland
is
cells to "lay hold " of the relatively large quantity of oxj^gen
Oxygen, in consequence of its easy
contained in the blood.
obtainment from the blood, is the all-important gas required by
iishes which undei-go consideiuble and rapid changes of pressure
in their bladder consequent on rapid changes in their vertical
position, and the gas gland, considered as a special development
of the lining epithelium of the bladder, is solely concerned with
the rapid production of oxygen. The gas gland being essentially
an oxygen gland is therefore most developed in those fishes which
in
possess the greatest proportion of oxygen in their bladder gas
iishes like the Oyprinidie and some other freshwater families, on
the other hand iishes which exist in inland waters possessing
little depth and which cannot, thei^efore, experience great changes
nitrogen
of pressure in their bladder by vertical displacement,
and carbon dioxide form the principal constituents of the bladder
gas * and gas glands, in the ordinaiy sense of the word, and retia
It was formerly supposed that a large
mirabilia are absent.
proportion of oxygen in the bladder was associated with the great
depth at Avhich the fish existed the greater the depth the greater
the percentage of oxygen, but apparently this is not altogether
large proportion of oxygen, as already stated, seems
the case f.
to be, for the most part, associated with the habits of those fish
which frequently make considerable excursions in a vertical
if the fish sinks, the oxygen gland becomes active and
direction
;

—

—

—

—

A

:

* Cvprinus cai'pio contains about 94 per cent, of nitrogen in its bladder (Hiifner).
t C'f. JSxocoetus volitans, tlie Flj'ing-tish, an essentially surface marine form,
possessing, according to Humboldt (41), 94 per cent, of nitrogen in its bladder, with
Coreqonus acronius, a fresliwater form living permanently at a depth of over
seventy metres and possessing, according to Hiifnei", about the same percentage of
nitrogen, and many other examples might be quoted.
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rapidly proLlu^es oxygen in considerable quantity in order to
counteract the compression of the bladder due to the increased
pressure and so to maintain the equality of the specific gravity of
the fish with its medium ; if the hsh rises, either the absorptionorgan known as the " oval " comes into action and returns the
surplus oxygen in the swollen bladder to the blood, or, if the fish
be a physostome, the pneumatic duct allows the surplus gas to
escape to the exterior.
Between the two extreme classes of
bladder the oxygen-filled bladder with " red bodies " and the
nitrogen-filled bladder devoid of "red bodies"
there exist many
transitional kinds containing a relatively small percentage of
oxygen and feebly- developed "red bodies"*.
As regards the
exact mode of abstraction by the gas gland of the gases contained
in the blood and their subsequent expulsion into the bladder,
papers already published afford little or no information on the
In the case of those gases present in the bladder in
subject.
minute quantities, it is probable that they leave the blood by
simple diffusion: e.g. Traube-Mengai-ini (73, 74) and Priefer (60)
showed that this was the case when hydrogen was dissolved in the
therefore, that the problem of gaswater t.
Ifc is evident,
abstraction becomes of importance only when the partial pressure
of any particular gas in the bladder exceeds that in the blood.
That the gas gland cells act as a pump is certain J it is also
certain that the gases first enter the cells in a dissolved condition
and that, just as a scleroblast converts dissolved calcareous salts
into a solid spicule,lso the gas gland cells cause these dissolved
gases to appear in a gaseous form as bubbles in the cytoplasm §.
In addition to this, however, the gland cells subject these gas
bubbles to a considerable pressure, greater than that existing in
the bladder, so that when the gas bubbles are expelled into the
bladder lumen and experience a diminution of pressure they
burst.
As regards the varying composition of the bladder gas, it
can only be concluded that the cells of the gas gland, like the cells
of the kidney, exercise a selective power.
That the oxygen
pumped into the bladder is derived from the blood no one doubts,
but Nusbaum & Reis, Thilo, and some others find a great
difficulty in supposing that nitrogen (and carbon dioxide) is

—

—

;

* E.g. Fercafluviatilis contains on an average 15 percent, of oxygen, 83 of nitrogen,
and 2 of carbon dioxide (Hiifner) Lota vulgaris 65 per cent, oxygen, 30 nitrogen,
5 carbon dioxide (Hiifner), &c., &c. For analyses of the bladder gases in many
iish see the works of Biot (19), Contigliachi (27), Delaroche (30), Humboldt &
Provencal (39,40), Hiifner (38), Richard (67) among others. The percentage
composition of the bladder gas exhibits, as might be expected, considerable variation
not only in different hidividuals of the same species of iish but in the same individual
;

at different times.
Proven9al (39) in 1809 pert It must be mentioned, however, that Humboldt
formed this experiment of impregnating water with hydrogen and failed to detect a
trace of hydrogen in the bladder, but probably their methods of analysis were too

&

ciude.

X In this connection Hiifner ventures to compare the gas gland cells with the
contractile gland cells described by Drasch (32) in the neck-skin of the Frog, both
being similarly supplied with nerves.
§ Of. the gas vacuoles in Arcella and other Thecanioehida.
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similarly derived.
It is true that the amount of nitrogen
dissolved in the blood is very minute as compared with the
amount of oxygen, but, on the other hand, nitrogen does not, like
oxygen, require to be produced at a rapid rate and since the
supposition of Nusbaum & Reis, that free nitrogen is generated
by the decomposition of cell-substance, is quite inadmissible for
the reasons supplied above, the nitrogen dissolved in the blood
can be the only source of that gas. It is well known that human
blood, when suddenly released from gTeat pressure, develops
bubbles of nitrogen owing to the inability of the blood to redissolve the gas immediately, and doubtless the cells of the gas
gland also so act upon (though certainly not by a diminvition of
pressure) the blood plasma bathing their substance as to comjoel
the nitrogen to assiime a gaseous form. Once abstracted from,
the blood stream, the nitrogen, in the case of those bladders
containing nitrogen at high pressure, is pumped in the same
way as, and in many cases with, the oxygen into the bladder
;

lumen

*.

now

propose to oflfer some additional suggestions concerning
the physiology of the gas gland which have occviri'ed to me
during the course of my work. It is curious that not one of the
investigators mentioned in the foregoing pages has attempted to
explain in a satisfactory manner the striking conformation of the
year ago I published in a short note (78)
rete mirabile.
(based, as I have already explained, upon a mistaken conception
of the teleost pancreas) a sketch of a new theory concerning
the use of the rete which I have again outlined on a preceding
I

A

page of this paper, but a,part from this I have met with no
suggestion concerning the phj^siological significance of the rete
mirabile bipolare geminum (or more simply rete mirabile duplex) t.
I now propose to restate more fully this theory of mine, but
before doing so I will mention the only previous hypothesis of
which I am aware. Johannes Miiller (53) stated that in his
opinion the retia mirabilia associated with the gas glands of
teleost fishes (and Miiller was one of the first, if not the first, to
" luftdriisen" from the retia miradistinguish the gas glands

—

—

and
the same
scribed by him, viz. to cause the blood stream to flow more slowly
for some physiological purpose, and this opinion has been adopted,
Presumably
so far as I know, by all subsequent observers.
bilia

to state their proper function as gas-producers) possessed
utility as the various other kinds of retia mirabilia de-

the slowness of the blood stream in connection with the gas glands
is supposed to be for the purpose of allowing the cells of the
gas gland time in which to absti-act the gases present in the blood,
and that this is one function of the rete- mirabile I myself do
* Haldane (36) comes to the same conclusion.
t The following suggestion concerning the use of the duplex rete associated with
the gas glands may throw some light upon the phj'siology of the similar duplex
retia mirabilia which are stated to occur in connection with other structures,
e. cf. the " choroid gland " associated with the eye of many teleosts and the rete
in connection with the liver of the Tunny.
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not doubt.* But this explanation does not, in iny opinion, explain
all the facts, since, if mere slowing down of the blood current
is the one desideratum, then a rete solely connected with the
bladder artery is all-sufticient. Further, it is evident that the
explanation takes no account either of the fact that the bladder
vein also forms a rete mirabile or of the still more remarkable fact

and vein respectively are both
same distance from the gas gland and their
constituent arterioles and venules as intimately intermingled as any
product of human manufacture purposely so designed could be. The
suggestion Avhich I venture to ofter as to the use of this complex
arterial and venous rete universally associated Avitli gas glands
is the natural conclusion of the following considerations.
The
fact that some hundreds of the finest capillaries conveying
blood to the gas gland are intimately intermingled with and
that the retia on
formed at exactly

the bladder artery

the

to a like number (another significant fact) of
similar capillaries conveying blood from the gas gland is suggestive of the exchange between the two sets of capillaries of some
substance necessarily of importance to the gas gland with which
This hypothetical substance we must
the rete is connected.
closely apposed

from the venous capillaries to the
an opposite direction would not aJBfect
the gas gland) and to be derived from the gas gland.
The
question which next arises is why this hypothetical substance
should be poured into the arterial blood before it reaches the
gas gland, and the only answer that suggests itself is that

assume both

to be difi'used

arterial (since diffusion in

it

is

necessary for this substance to influence the arterial blood

some manner during its passage (made slower by the rete)
from the rete to the gas glancl, so that by the time the arterial
blood reaches its destination, its constitution has become altered.
Now I have already stated that the gas gland, in the limited
sense of the term, is essentially an oxygen-producing gland and
that therefore the oxygen contained in the blood is the one
element which the gas gland requires, from which fact we may
in

conclude that the hypothetical substance referred to has something to do with the giving up of oxygen by the blood to the
gland.
In the foregoing lines I have mentioned that such a
hypothetical substance has already been postulated by Jaeger to
explain the disintegration of the red blood corpuscles.
may
therefore state as extremely probable suppositions that in the rete
the venous capillaries contain a relatively large quantity of a
toxin poui"ed into the blood by the cells of the gas gland, that
this toxin diffuses from the venous capillaries into the arterial,
and that whilst the artei-ial blood is slowly travelling from the

We

* This function, however, cannot he exercised in the case of the retia mirabilia of
the Eel, which are separated from the gas gland by a relatively few large vessels,
since the reunion of the arterial capillaries on the side next the sras gland means of
course the quickening of the blood stream. Neither can the Eel's rete mirabile
"
possess the supposed function of the " carotid gland " of Amphibia, of " deadening
the heart pulse, since the gill capillary system of the fish must etfectively eliminate
all trace of this
on the other hand, the rete mirabile must certainly minimize the
pressure of the blood supplying the gas gland, a result which, in the present instance,
;

we must regard

as a defect.
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rete to the gland the toxin effects by a process of haemolysis the
partial or total disintegration of a cei'tain proportion of erythi-ocytes, the cytoplasm and oxyhjemoglobin pigment of each being

scattered in the plasma, the former giving rise to the masses of
granular mattei- so largely present in the blood returned from the
bladder and the latter becoming dissolved in the plasma.
Is there any evidence of this process actually taking place ?
In reply to this question I am able to cite one fact, ah^eady stated
on page 219 in Part I., which I think constitvites strong evidence in

the affirmative. It is evident that if this process takes place
then we may expect to find at the proximal pole of the rete, i. e.
the pole remote from the gas gland, large quantities of granvilar
matter (resulting from the erythrocytolysis above described)
present in the venous capillaries but little or none in the arterial,
and that towards the dit^tal pole of tiie rete (the toxin, on the
hypothesis, having had time to diffi'use from the venous capillaries
and influence the arterial blood) granular debris will also appear
Careful examination of the rete mirabile assoin the arteries.
ciated with active glands has convinced me that this inferred
distribution of the granular matter in the rete capillaries is a fact.
Figure 32 (PI. lY.) represents a section taken across the proximal
pole of the rete and shows the absence of the erythrocytolytic
granules in the arteries a section across the distal end of the rete,
on the other hand, shows that haemolysis of the arterial blood has
commenced, erythrocytolytic granules being present.
Oppel (56) puts a question which will be asked by many other
Why,
critics of the foregoing theory of " red body " physiology.
he asks, is it at all necessary for the erythrocytes to be broken up
in order that oxygen may be supplied to the cells of the gas gland ?
In other words, if, as we know is the ciise, the blood readily gives
up its oxygen to supply the ordinary tissues of the body, where
is the necessity for the manufactvire of a special toxic substance
in order to effect this same liberation of oxygen in the case of the
gas gland ? I am not aware that Jaeger or any other author has
given a definite answer to this question, but a consideration of
the facts will soon supply one. In the first place, it is evident
that the cells of the gas gland stand in a very different relation to
the oxygen of the blood as compared with that of ordinary tissue
cells, since whereas the latter are deficient in oxygen and require
it solely for purposes of metabolism, the former are already
saturated Avith oxygen aud only lay hold of it in order to concentrate it and pump it into the bladder in other words, the
cells of the gas gland require to get a very efliectvial "grip" on
the oxygen which the tissue cells do not *. Secondly, realization
of the conditions obtaining in the normal supply of oxygen by
the blood to the tissues will enable us to understand the necessity
The combination of oxygen with the haemoglobin
for a toxin.
;

;

* This necessity

for the gas gland cells to be in the closest contact with the bicod
accountable for the presence of the intracellular capillaries already
perhaps also for the intracellular lumina as conveyors of exuded plasma
The same phenomena are met with in the cells of the
into tlw celi-substance.
an organ which also requires close contact with the blood—, the canaliculi
liver
vepvescntiiig the intracellular channels.
is

possibly

describeil,

—
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pigment contained in the red corpuscles is, as is well known, a
very loose one, and this loose combination is, according to modern
views, only maintained by the maximum partial pi-essure exerted
by the small amount of oxygen dissolved in the blood plasma.
Furthei', it is important to notice in connection with the present
subject that in the liberation of oxygen to the tissues of the body,
it is the oxygen dissolved in the plasma which is immediately
supplied to the tissues, and not the oxygen associated with the
hajnioglobin.
The oxygen of the oxyhamioglobin compovmd only
becomes liberated as a consequence of the lowering of the partial
pressure of the plasma oxygen caused by tissue a,bsorj)tion and
when liberated meiely serves to replenish the plasma and is not
conveyed directly to the tissues, so that the plasma with its
limited solvent action on oxygen must be recognized as the allimportant intermediary between the store of oxygen combined
Now in the case of the
with the haemoglobin and the tissues.
cells of the gas gland, already employed in pumping oxygen into
the bladder and certainly possessing all and moi'e than they
require for metabolic purposes, it is difficult to imagine that they
can absorb the oxygen dissolved in the pltisma in the manner
employed by ordinary tissue cells. Even if they are so able, the
small amount of oxygen so obtainable is quite insufficient for
their purposes, since the oxygen, unlike the nitrogen and carbon
dioxide, is required to be i^apidly produced in large quantities.
The only alternative is, then, for the gas gland cells to seize upon
the main source of the oxygen, viz. the oxyhsemoglobin, and so
obtain in wholesale quantity what the plasma can only supply in
This is effected, as we have seen, by the production of a
retail*.
toxin which, doubtless by a process of haemolysis, breaks up the
red corpuscles into fragments and so liberates the contained
oxyhsemoglobin into the plasma, the rete ensuring that this
haemolysis and consequent solution of oxyhsemoglobin in the
plasma is effected in time for the dissolved pigment to be available
* This reduction of the blood to the primitive invertebrate condition in which the
respiratory pigment is dissolved in the general plasma and not imprisoned in elastic
discs (the erythrocytes) as in Vertebrates raises the question as to why, if the former
condition enables the tissues to absorb the oxygen more readily, the latter condition
has arisen. Apart from a few lamellil)ranch and other Mollusca and a few Polychajtes and PJioronis in which hasmatids have been described, all Invertebrates (and,
according to Lankester, also Amphioxus and the Leptocephalus larva of the Eel, hut
hajmatids have been stated to occur in the former and possibly exist in small number
in the latter) carry the respiratory pigment, when this is present (absent in the
tracheate. Arthropods, e. (C.), in the plasma, and it is difficult to understand what
advantage accrues from preventing the dissolved oxyhiBmoglobin coming into direct
It is of course possible that the
contact with the tissues in vertebrate animals.
indirect distribution of oxygen by way of solution in the plasma conduces to a more
even and gradual supply to the tissues, especially in animals like Vertebrates in
which most of tlie tissues are very remote from the limited respiratory area of the
body surface ; in most Invertebrates, on the other hand, oxidation of the blood takes
place over most of the body surface and the tissues are all practically simultaneously
reached by the blood which, being contained in sinusoids rather than in capillaries,
bathes them on all sides. The more rapid circulation of the blood and larger
quantity of ha3moglobin in Vertebrates possibly compensate for the absence of
h;emoglol)in in the plasma. As is well known, when hff'inoglobin is liberated into
the plasma in Vertebrate blood, it is at once eliminated by the liver and kidneys.

See

Addenda

(2).
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when the

blood readies the gas gland. Is there
the gas gland absorb this oxyhaBmoglobin dissolved in the blood plasma ? It is not too much
to say in reply that every preparation of a gas gland in at all
an active condition does provide very substantial evidence as to
the actual occurrence of this process. In every such preparation
(see figs. 28-31, 50, 68, 73, e. g.) it is at once noticeable that the
cytoplasm of the gas gland cells in contact with the capillaries
and usually the cells ai-e only separated from the blood by the
thin endothelium is of dense appearance and forms a perivascular
zone quite distinct from the rest of the cell-protoplasm, a feature
wdiich has been described and figured by all recent observers of
gas gland structure Jaeger, Bykowski, Nusbaum, Reis and the
ISTusbaum & Reis hold that this
present writer (see Part I.).
appearance of the cytoplasm next the blood vessels is merely evidence of absorption from the blood of the nutritious matter afforded
by the disintegration of the erythrocytes, but for the reasons just
given we prefer to believe that the oxygen associated with the
haemoglobin is the desideratum of the gland cells and that whatever nutritive value ingested fragments of stroma may possess is
However, the opinion of Nusbaum &
quite a minor matter.
Reis is of value in supporting our conclusion that the cells of the
gas gland do actually absorb from the blood material liberated by
Examination of good
the breaking-up of the erythrocytes.
preparations of active glands shows that this darkening of the
cytoplasm of the individual gas gland cell situated next the bloodchannel really possesses a striped appearance (PL IX. fig. 73)
Bykowski & Nusbaum, e. g., describe it as " die charakterische
Streifung des Protoplasmas rings um die Blutgefiisse " similar to
that seen at the edges of the cells lining portions of the gut, in
the Sertoli cells of the testis and in other cases, and this striping
found in so many kinds of cells is proof of a process of absorption
taking place.
do not suppose that the fragments of corpuscle
substance composing the granular matter in the blood stream ai'e
absorbed by the gas gland cells, but only the oxyhsemoglobin
dissolved in the plasma, and the fact, which M^e have previously
stated, that the veins of the rete mirabile are in active glands full
It can
of this granular matter is in accordance with this view.
thus be proved by what practically amounts to actual demonstration that the cells of the gas gland do absorb the dissolved
oxyhEemoglobin directly from the blood (see Addenda (3)), and the
natural inference is that this is employed for the supply of oxygen
to the bladder.
Judging from analogies provided by other classes of secreting
cells, what possibly happens in the metabolism of the gas gland
cell in the production of bubbles of ox3'gen gas from the absorbed
oxyhsemoglobin dissolved in the blood plasma is that a,t that end or
pole of the gas gland cell situated next the blood stream the
dissolved oxyhpemoglobin forms a loose combination with the
cytoplasm, this combination being merely a temporary linkage of
the molecules of the two substances (similar, e. g., to the linkage of

for absorption

any evidence that the

cells of

—

—

—
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side-chains forming " anti-bodies," wliicli Ebrlich assumes to
occur in his tlieory of immunity) and that later at the remote
pole of the cell, i. e. the region of the cell remote from the blood
strea^m, this loose temporary incorporation of the dissolved
oxyhpemoglobin with the cytoplasm breaks down with the
liberation of oxygen gas, which, as already seen, arises as bubbles
usually in the vicinity of the nucleus.
The slight decomposition
of cell-substance which we may thus suppose to occur is evidently
quite distinct from that decomposition postulated by Nusbaum
& Reis.
In our supposition the temporary linkage of the
oxyhfemoglobin with the cytoplasm is merely to enable the
cytoplasm to obtain a " grip " on the oxyhjemoglobin in order to
dissociate the oxygen
in the supposition of Nusbaum & Reis
it is the cytoplasm itself which decomposes.
have already
minor point remains to be mentioned.
stated that the veins returning the blood from the gas glanfl
contain a relatively large amount of granular matter resulting
from the h?emolysis of the red blood coi'puscles, and the question
remains as to what becomes of this superfluous granular matter.
It can only be said in rej)ly that probably a large portion of this
disintegration material is eliminated from the blood by the liver,
since we know that one function of the liver cells in all Vertebrates is to destroy degenerate corpuscles * and other waste
material in the blood
possibly also the spleen assists in this
connection, though, judging from its histological appearance, I
doubt it. I have also observed in several genera (A^erophis,
Gohlus, Gasterosteiis, &c.) masses of cells lying to the outer sides
of or between the kidneys in which a destruction of effete blood
corpuscles seems to be actively proceeding.
It is, however, of
little concern to us in what manner the blood is clarified in these
teleostean fishes
it suffices to say that the relative purity of the
arterial blood in the bladder joroves that such elimination does
take place.
On re\iewing the foregoing pages it will be seen that the hypothesis concerning the physiology of the " red bodies " just elaborated
has much to be said for it. In its essential features it is the theory
of Jaeger and Ilufner, supplemented, however, and in some respects
cori'ected, by the observations of Bykowski, Nusbaum, Reis, and
other investigators, and slightly extended by the few suggestions
made by the present writer. Its validity is assured by the number
of diverse facts which it interprets, for not only does it explain
the general fact of the existence of the " red body as the only
mechanism possible under the conditions for the rapid inflation
of the bladder, but it also explains the minutest details of this
mechanism, such as the perivascular striping of the component
cells of the gas gland and the disintegration of the erythrocytes,
and such a wide range of interpretation constitutes the criterion
of a true theory,
;

We

A

;

;
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* These evytliroc.vtes in the
oxygen by the gut tissues.

liver

have of course been largely dejirived of their
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Appendix A.
The Sources and Modes of Preparation of Material.

A

great part of my material was obtained by me during my occupation of the British Association Table at the Naples Zoological
additional specimens were subStation during April, 1907
sequently sent to me from Naples and the remainder I obtained
As regards
from the Plymouth Marine Biological Station.
methods of preparation, I may remark, first of all, that it is
important to fix the lining-epithelium of the bladder and its
special development, the gas gland, in a distended condition, and
this is best effected by puncturing the bladder (in situ) posteriorly
and immediately filling it with the fixative used, also pouring
By this means all shrinkage
fixative on the outside of the bladder.
of the bladder wall is avoided on removal from the body. Another
advisable precaution is to separate the lining-epithelium of the
bladder, after it has been well fixed, from the outer layers of the
bladder wall, since I found that in many cases the tougb muscle
find connective tissue composing these latter cause difiiculty in
obtaining thin sections across the gas gland. The fixatives which
I employed chiefly were Zenker's Fluid, Corrosive Acetic, and
Mann's Fluid (Distilled Water 100 c.c, Corros. Sub. 2-5 gm., Picric
Acid 1 gm.. 40
Formol 10-25 c.c. a fixative which, in conjunction with Borax Carmine and Picro-indigo-carmine, gave me most
beautiful results).
Some of my specimens were simply fixed in
10 °/o Formol a fixative which did not yield such good results as
the others, though good enough for most purposes. I left objects
in Zenker and Mann overnight, but in Cori'osive Acetic only for
an hour or so. In many cases I fixed duplicate specimens in different fixatives and was thus able to compare results. | Objects
fixed with Zenker were well washed for several hours with Distilled
Water and then, like the remaining objects fixed with other fixatives, graded slowly up to 70 7o Alcohol (the pei-centages being
in all cases made up with Absolute Alcohol and Distilled Water).
Objects fixed with fluids containing Corrosive Sublimate were
In most cases I subsequently
treated with Iodine at this stage.
stained in bulk with Grenacher's Borax Carmine, leaving the
objects in for at least twelve hours, and toithout differentiation with
;

%

—

—

The
Alcohol, dehjAvKiQc]^ cleared, and embedded in Paraffin.
sections (both longitudinal and tra,nsverse in many cases), well
stained with Borax Carmine, were then stained on the slide with

Acid

Picro-indigo-carmine *. This stain is made up by adding one part
of a satiirated solution of Picric Acid in 90 °/^ Alcohol (sat. sol.
circa 4'5 "/^ ) to two parts of a saturated solution of Grubler''s
Indig-carmin in 70 7^ Alcohol (sat. sol. circa 1 7^), and it is well

=

=

to dilute this stain so obtained with twice its bulk of 70 7o Alcohol.
The sections are placed in this stain for a short time, varying
according to the thickness of the sections and depth of staining

with Borax Carmine, from a few minutes to over half an hour.
* I

am

iiidobted to

Mr. A. D. Davbishire for recoinmendiiiff

me

this stain.
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Picric Acid, of course, differentiates the.Borax Carmine, leaving
and the Picro-indigo-carmine stains the cytoplasm

scarlet nuclei,

of the gas gland a dull green, the cytoplasm of red blood corpuscles
seci'etion products like zymogen granules a brilliant emerald-

and

Curiously enough, I did not
green, and connective tissue blue.
always obtain these brilliant colour-contrasts with Zenker, especially if the material had been preserved in Alcohol and Glycerine
for some time after fixation, but fixation with Mann's Fluid always
yielded the best results.
Objects which did not stain well with
the Borax Carmine I stained with Ehrlich's Htematoxylin and
Picro-indigo-carmine, and obtained sufliciently good contrasts. The
principal object to be attained by using Picro-indigo-carmine is to

show up the blood corpuscles and granules. In exceptional cases
employed the Iron-hagmatoxylin method for nuclear details (in
Pe7'ca, e.g.), also Kernschwarz for rendering visible cytoplasmic
edges and hence the limits of intercellular and intracellular ducts
(in Gadus, e. g.). As above mentioned, most of my gas glands were
cut both transversely and longitudinally.
I

Appendix B.

On

the Artificial

Production of Gas Bubbles in Cells of the
Gas Gland.

Of the various methods available for compelling fish to produce
gas in their bladder I have employed several, but only with one
have I succeeded in detecting the gas bubbles in the act of beingformed by the cells. For the guidance of others I will first mention my unsuccessful experiments.
I first experimented with
Gobius pagaoiellus at Plymouth, subjecting this fish to increased
pressure due to increased depth
one of the easiest methods of
inducing gas-production. I took tank specimens from the Biological Laboratory on board the steam launch, and when anchored
well out at sea I enclosed three or four specimens in each of five
cages.
One cage I let down to a depth of 30 feet and kept it
there for one hour and a half a second cage 1 let down 60 feet
for one hour, a thiid 90 feet for one hour, a fourth 180 feet for
half an hour and a fifth 180 feet for two and a half hours.
On
examining sections of the gas glands of these fish I could detect
no decisive differences in the gland cells. 1 am unable to explain
why this experiment was a failure. Possibly even the maximum
time allowed (2| hours) was too short in which to allow these cells
to become active
possibly also the fact that Gobius paganellus is
a bottom form may have contributed to this negative result.
Another experiment which I may mention was to stimulate the
two vagus nerves of an Eel (Angioilla) with a battery for three
hours, the two sympathetics having been cut and the bladder
previously emptied and ligatured.
At the end of the three hours
the bladder certainly contained about one-sixth of its usual volume
of gas, but I was unable to detect bubbles in the cytoplasm.
I did
not try the experiment of injecting fish with Pilocarpine nitrate
or any similar drug.

—

;

;
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The metliod by which I achieved success was that of attaching
weights to some Perch in a tank in the manner described by Moreau *.
The fish, if appropriately weighted, increase the volume of gas in
their bladders in order to counteract the sinking action of the
weights, but, according to my experience, it is all-important that
the weights should not be too heavy, since if the fish are permanently attached to the bottom if there is no hope of being able to
they apparently make no attempt at gas-production. The
rise
form of weight I employed was a half -hoop of lead weighing about
5 gm. (appi'oximately one-tenth the weight of the fish, and this
was probably too heavy) this I suspended round the lower half of
the fish (by thin wiies tied dorsally) in the manner of a belt
passing dorso-ventrally between the pectoral and pelvic fins, so
leaving these perfectly free. After some twelve hours or moie
the fish can swim about more easily and with a lighter weight it
would regain all its usual mobility. If now the weight be removed
the fish williise quite helplessly to the surface of the water, owing
Unless the fish
to the increased quantity of gas in the bladder.
so rises after the experiment it is of little use to examine the gas
It is also, of course, necessary to compare the gas gland
gland.
sections of the fish experimented on with similar sections of a
control fish in the same tank. I weighted some six or seven Perch
for 17 hours and at the end of that period the bladder of each was
appreciably swollen, the fish having to swim vigorously in oi'der to
keep below the surface after removal of the weight. I emptied
the bladder in the usual manner by a small puncture posteriorly
and in several cases refilled it with Zenker's Fluid in others I
used a mixture of one volume of Glacial Acetic with tv/o volumes
Bladders
of Absolute Alcohol, and in others 1 "/^ Osmic Acid.
fixed with Zenker I stained with Ehrlich and Picro-indigo-carmine bladders fixed with the Glacial-Absolute mixture I stained
with Iron-ha^matoxylin in order to study the details of nuclear
bladders fixed with Osmic I stained with Ranvier's
structure
Picro-carmine. In all cases I made surface- view preparations,
laying the bladder with its gas gland inside uppermost on the

—

—

;

;

;

;

addition to cutting numerous sections of various thickThe Zenker
nesses of the Zenker and Glacial-Absolute material.
mateiial gave the best results from the gas bubble standpoint,
probably owing to the absence of strong diflusion-currents during
the process of fixation the Glacial- Absolute mixture, on the other
hand, though perfect in its fixation of most parts of the cell, was
doubtless somewhat drastic in its action on delicate structures like
extruded gas bubbles.
The sections of the Zenker material showed up the production
of the gas bubbles in a very effective manner, the bubbles being
clearly seen to arise in the cell-substance (not shown in text-fig. 61,
p. 240) and to be extruded as foam-like masses all over the surface
slide, in

;

of the gas gland lining the bladder (PL IX. fig. 70 and text-fig. 61,
the latter being a microphotograph). It must be remarked that

only occasional
*

A

cells

were thus

more simple method,

active, the majority not exhibiting

of course,

is

to

empty the bladder with

a trocai-.

—
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Gas glands must be in a very active condition for the
majority of cells to exhibit bubble- structures (see PI. V. fig. 35 of
Gobius minuius). These bubbles were quite absent in the sections
of non-weighted Perch used for the purpose of controlling the
cxpeiiment. In my dacial- Absolute material, structures which
are presumably bubljles (very unlike the bubbles sten in most
preparations, however) are also to be found in the act of extrusion, but these instead of being unmistakable foam-like masses
ai-e bladder-like structures projecting from the cell-periphery
(PI. IX. fig. 71 and text-fig. (32, the latter being a microphotograpli) and some are to be found lying free in the bladder-cavity.
Possibly the action of the fixative is to cause all the small bubbles
of the foam-like mass to run together to form one big bubble.
In the surface-view preparations tixed by this method, large gas
bubbles are occasionally to be found in the cytoplasm. All these
bubble-structures are quite absent in the control material fixed
with Glacial- Absolute.
Apart from the existence of gas bubbles in preparations of the
activated gland, another distinction from the non-active or dormant
gland is the "worked" or "spent" appearance of many of the cells,
a distinction w'hich I have tried to indicate in figures 71 and 72
72 reprecf. text-fig. 62
(71 represents cells of the active gland
It v»'as this "spent" appearance, this
sents dormant cells).
attenuated and ragged condition of the cytoplasm, which suggested
to Nusbaum & Reis that the cell substance actually decomposed
into the bladder gases and granular masses, just as the cells of the
sebaceous gland disintegrate to produce the secretion of that gland,
and, indeed, at first sight of these exhausted cells of the gas gland
the suggestion does not seem unreasonable. However, the fact
that a cell which posseses but a small amount of protoplasm in the
space bounded by its walls is not necessarily in a state of decomposition is shown by the majority of plant-cells, the cytoplasm
of which is reduced to a " primordial utricle," by swollen adipose
cells, by spicule-cells and by yolk-laden meroblastic eggs, to mention a few out of many possible examples, and since no amoiint of
cytological technique can demonstrate the actual chemical decomthe
position Nusbaiim & Reis assume, this attenuation of
substance of the cells of the gas gland is not of very great
significance, especially in view of the reasons for rejecting this
suggestion of Nusbaum & Eeis alieady advanced in Part II. It
must not be supposed that the cells of my activated glands alone
wear this "spent" aspect, all the cells of the dormant gland
resembling figure 72 on the contrary, the only difference between
the cells of the two glands is one of degree, cells of the dormant
gland being, on the whole, less ragged than those of the active.
Only a gas gland completely at i"est (a condition probably rarely
attained in a voracious fish like the Perch) would have all its cells
In most marine fish, however, which I
in a resting condition.
have studied, nearly all the cells of the resting gland have been
quite solid in appearance, only the cells of the active gland being
bubbles.

;

;

attenuated.
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Text-fig. 61

(x

circ.

1000).

Microphotograph of transverse section across thin region of gns gland of Ferca (fixed
with Zenker's Fluid), showing foam-like mass of bubbles (F.B.) on surface
{cf. PI. IX. fig. 70).

Text-fig. 62

(X

circ.

1000).

*m-^

Microphotograph of transverse section across thick region of gas gland of Perca (fixed
with Absolute and Glacial Acetic), showing extruded gas bubbles (B) on surface
The " spent " condition of the cells is also shown.
[cf. PI. IX. fig. 71).

;
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In connection with the two microphotogra.phs of gas bubbles
reproduced as text-figures 61 and 62, I may say that these
structures were in my preparations very difficult subjects for
hei'e

photogi'aphy, partly because of the inappropriate staining employed and partly because bubbles shown in optical section of
necessity bear but little resemblance to the real thing (this was
especially the case with the foam-like mass indicated in text-fig. 61
Nevei'theless, these microphotographs, taken for me by
cf. fig. 70).
Mr. F.J. Pittock, of the Zoological Department, University College,
are perhaps of value as affording impai'tial evidence of the
appearance of an active gas gland epithelium, also of the " spent "
condition of the cytoplasm.
Microphotographs were also taken of
intracellular bubbles, but, owing to the thickness and staining of
the sections, were not suitable for reproduction.

Addenda.
(1) The statement that gas glands are normally quiescent may
not be strictly nccurate it would perhaps be more correct to say
that only on occasion do gas glands assume great activity. I
make this remai-k in consequence of a communication from
Lieutenant G. C. C. Damant, R.ISr., who kindly permits me to
From observations made under water during divingrepeat it.
operations and from the results obtained in catching fish on the
hook at different states of the tide, Lieut. Damant concludes that
Pout, e. g., remain fairly constantly at one level, viz., just off the
bottom, whatever the state of the tide may be. If this be the
case, it follows, as Lieut. Damant suggests, that the gas gland
must become functional during each rise of the tide in order that
a periodic increase of gas in the bladder may counteract the
;

periodic increase of external pressure.
(2) It seems probable, from suggestions kindly made to me by
Dr. G. A. Buckmaster and Dr. G. 0. Mathison, that the principal
factor in the evolution of erythrocytes in Vertebrates has been
the necessity for a greatly increased quantity of hfemoglobin in
Vertebrate blood as compared with Invertebrate a necessity
corresponding to greater functional activity. It is suggested that

—

the amount of hfemoglobin required to be present in Vertebrate
blood would be more than the plasma could possibly hold in
solution, and that even if this were possible the viscosity of the
plasma produced would seriously interfere with the other functions of the plasma, which, like the respiratory, have, in
Vertebrates, increased in intensity. This lai^ge quantity of haemoglobin in Vertebrate blood being requisite and its presence in the
plasma prohibited, the evolution of erythrocytes in which the
hfemoglobin is imprisoned and combined with a proteid has
apparently been the only alternative. As I have before remarked,
the lack of direct contact between the tissues and the respiratory
pigment in Vertebrates is compensated for both by the rapidity of
the circulation and b)^ the amount of the respiratory pigment
present, and doubtless also by the increase in amount of the waste
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products of active tissues which act as reducing agents and so
facilitate the abstraction of the oxygen dissolved in the plasma.
of the cytoplasm of
(3) I have adduced the striped darkening
the gas gland cells bordering the capillaries as evidence of the
absorption of dissolved oxyhajmoglobin from the blood and that
this is evidence of absorption is undoubted, but that it is absorption of oxyhgemoglobin is of course only an inference from the
hiemolycis of the blood corpuscles, the production of oxygen gas
I wish to state
by the gland cells and other considerations.
here, previous to sending away the final proofs of this paper, that,
judging from preliminary experiments with the Israel- Pappenheim stain for hfemoglobin, kindly recommended to me by
Dr. G. A. Buckmaster, I have been able to detect the actual
presence of hsemoglobin in the cells of the active gas gland and
its passage thereto from the blood stream, and Dr. Buckmaster
has confirmed these preliminary observations of mine. I intend
to repeat these observations on an extended scale on fresh
material shortly, and until I have done so I do not wish the
above statement to be considered as final.
•
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GAS GLAXDS OF SOME TELEOSTEAN FISHES.

EXPLANATION OF PLATES
[All figures of sections drawn with
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II.-IX.

aid of the camera lucida.
In figures 4,9, 13,
14, 15, 26, 38, 46, 49, 52 and 67, which, like most of the others, have been gi-eatly
reduced in size during the process of reproduction, the capillaries of the rete
mirabile have not been reduced to nearly the same extent as the other parts of
the figures, since, had this been done, they would have been invisible.]
tlie

AnguiJIa vulgaris
Fig.

(X

1

18).

(PI. II. figs. 1-8).

Semi-diagrammatic transverse section through the anterior end of
gas bladder (A. B.) and pneumatic duct (P.D.). G.E., glandular
epithelium ot bladder D.E., epithelium of duct A., artery, and V.,
;

;

yein supplj'ing bladder.

Similar section, more posterior.
The artery and vein have each
divided, each pair of vessels consisting of an artery and a vein.
Still more posteriorly the ai-terj^ and vein of each pair have
subdivided so as to form a mass of intermingled arteries and veins.
(X 18). Each mass of arteries and veins has, just before the pneumatic duct
joins the bladder, subdivided to form a bunch of minute parallel
arterial and venous capillaries
the rete mirabile bipolare geminum
(Muller) here seen in transverse section.
X 18). Where the duct joins the bladder, the minute capillaries of the rete
mirabile have reunited to a considerable extent, arteries with
arteries and veins with veins, to form large vessels, which then
recapillarize in order to suppli^ the gas gland.
P.D., pneumatic
duct which has now altered the character of its epithelium and
become part of the bladder, P.B.
(X 18). Semi-diagrammatic transverse section through the posterior region
of the bladder, P.B.
(X 500). Transverse section through the lining epithelium of the pneumatic
duct.
Note the large capillaries and squamous epithelium
covering them.
Transverse
section through the glandular epithelium of the bladder
(X 500).
(gas gland).
G.D., one of the gland ducts formed by the folding
of the epithelium.

(X

2

18).

3(X18).
4

—

5

6

7

8

Opliichthys {Sphcegehranclms) imberbis (PI. II.
Fig.

9

(X

ventral bladder wall.
longitudinal section.

Syngnatlms acus (PL
Fig. 10

(X

fig. 9).

Semi-diagrammatic transverse section through "red body,"
where the duct (P.D.) joins the bladder (B.). R.M., the single
rete mirabile, the long axis of which is situated transversely in the

cir. 10).

27).

The

II. figs.

capillaries of the rete are here seen in

10-13

PL

;

III. figs. 14-21).

Semi-diagrammatic transverse section through
the anterior
attachment of the bladder. A. and V., arteries and veins which
subdivide to form the rete mirabile Ves., vessels not taking part
in the formation of the rete
B.G., masses of the diff'use pancreas.
The arteries and veins are here subdividing to form the rete mirabile.
;

;

11

(X

27).

Figs. 12, 13 (X 27). The formation of the rete mirabile (R.M.).
Fig. 14 (X 27). The anterior end of the bladder (A.B.) has just appeared. The
i-ete mirabile (U.M.) is fully formed.
15 ( X 27). The arterial and venous capillaries of the rete mirabile have reunite<l
to form larger vessels which then recapillarize to supply the
bladder epithelium (G.E.). B., bladder cavity.
Figs. 16-18 (X 27). The vessels of the rete mirabile gradually disappear in supplying
the bladder epithelium.
fold of the "unthickened " bladder epithelium.
Fig. 19 (X500).
B.L., gland
duct between folds of epithelium G.S., granular matter present in

A

;

only very minute quantity

round
20 (X

21

(X

;

V.D., darkened zone of cytoplasm

capillarj- wall.

1000). Transverse section through rete mirabile. Venous capillaries
indistinguishable from arterial, S.G., disintegration-products of
the erythrocytes.
1600). Stages in disintegration of the red blood corpuscles situated in the
capillaries of the gas gland.
S.G. as in fig. 20.

cir.
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(PI. III. fig.

F.

22

;

WOODLAND ON THE
PI.

IV.

figs.

23-32, 34; PI. V.

fig.

33).

Appearance of the " red body " in the ventral bladder wall.
23 (X 16). Semi-diagrammatic transverse section anterior to the "red bodj'."
A. and V., the initial artery and vein which form the rete mirabile
E.G., pancreas masses O.L., outermost layer of the bladder wall;

Fig. 22

(

X

1).

;

24 (X

25 (X

26 (X

27 (X

28 (X

G.E., glandular epithelium lining bladder cavity. It will be
noticed that the vessels and pancreas lie outside the bladder wall.
The initial artery and vein have subdivided
16). More posterior section.
to a small extent. The outermost layer of the bladder wall has
become broken through by the arteries, veins and masses of
pancreas.
16). The arteries and veins, intermingled with masses of the pancreas,
are rapidly subdividing to form the rete mirabile and the whole
mass is now practically situated inside the bladder wall.
16). The rete mirabile (R.M.) has now commenced to supply the
glandular epithelium (G.E.) and is situated wholly inside the
bladder wall, i. e. internal to the outermost layer (O.L.). E.G.,
portion of the pancreas remaining external to the bladder.
330). Three folds of the bladder glandular epithelium in transverse
C.R.M., minute capillaries of the rete mirabile; EU.,
section.
gas-bubble; ICC, intracellular capillary.
Note the
800). Gas gland cell with intracellular capillary (ICC).
striped darkened zone of cytoplasm next the capillary.

29 (X 800). Gas gland cells with inter- and intracellular capillaries (ICC).
800). Gas gland cell with intracellular lumen in transverse section.
Intracellular ducts, when thus seen, are not always easy to

30 (X

distinguish from bubbles.

31 (X

Gas gland

800).

cell

with intercellular lumen (INT.CL.) in transverse

section.

32 (X 1000). Transverse section through anterior end of rete mirabile, showing
the curious endothelium (END.) of the arteries in this region and
the large amount of erythrocyte-disintegration granular matter

The

contained in the veins.

arteries (A.) are here distinguishable
size, by their thicker walls, by

from the veins (V.) by their smaller

possessing the curious endothelium and by being practically free

from granular matter
33 (X 800).

A

34 (X 800).

A

(S.G.).

The numerous
diict of the pancreas in longitudinal section.
nuclei and the syncytial character of the wall are noticeable.
large amount of granular secretion-matter is present in the duct.
duct of the pancreas in transverse section.

A

Gobius minutus
Fig. 35

(X

(PI.

V.

fig.

35).

1000). Portion of the folded epithelium of the gas gland in a very active
condition. Bubbles are seen being produced (usually near the
nuclei) in the interiors of most of the cells, others are being
extruded from the cells and one is shown Ij'ing freely in the
bladder cavity. The large amount of granular matter lying in the
bladder lumen external to the gas gland cells which has resulted
from the bursting of extruded bubbles is noticeable.

SipJioiiostoma typlile {rondeletii) (PI. V.

Fig. 36

(

X

1000)

.

fig.

36).

In addition to the erythroc3'tes there are shown three of the
curious " white " corpuscles which are so striking in appearance in
this fish, the cytoplasm being very dense.
Tliese corpuscles are
numerous.

FeristetJms catapliractiis {Peristedion cataphractum) (PI.

V'. figs.

37-41).

(X 1). Appearance of " red body" in ventral wall of bladder.
38 (X 16). Semi-diagrammatic transverse section across the anterior end of the
"red body" (see A-E, text-fig. 57, p. 202).
S.E., squamous

Fig. 37

Figs. 39-41

(X

epithelium lining the greater part of the bladder; G.E., glandular
epithelium; R.M., rete mirabile.
1600). Cells of the gas gland showing formation of bubbles in
cytoplasm.

;
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43 (X

44 (X

(PI.

V.

43

fig.

j

VI.

PI.

247

figs. 42, 44).

Lateral "red bodies" (L.R.M.) as seen in ventral wall of bladder
(= lateral divisions of the elongated "red body," the median
divisions being hidden bj' the muscle-bands, M.B., in the middle).
G.E., the glandular epitlieliuni (too broad in figure).
16). Semi-diagrammatic transverse section through the middle of the
"red body" represented in fig. 42.
M.B., two strong musclebands on each side of the middle linej KM., rete mirabile
L.R.M., lateral rete mirabile; G.E., glandular epithelium;
S., strand of nerve-fibres supplying muscles.
250). Glandular epithelium of bladder in transverse section.
B.L., gland
duct.

(X

Fig. 42

;

1).

Smarts oulgaris

V.

(PI.

46

fig.

PI.

;

VI.

fig. 45).

(X 1). Appearance of "red body " in ventral wall of bladder.
46 (X 16). Semi-diagrammatic transverse section across anterior end

Fig. 45

of

"red

body." R.M., rete mirabile; G.E., gas gland epithelium; S.E.,
general squamous epithelium lining bladder; B.L., bladder cavity.

Smaris maurii (PL VI.
Fig. 47

(X

fig.

47).

250). Pseudo-massive epithelium of gas gland in transverse section.
As
explained in the text, this type of epithelium is without doubt a
derivative from the folded type and so differs from truly massive
types of gas gland epithelia which are not secondarilyderived from
a folded condition. The perivascular spaces seen in the figure are,
in most cases at least, due to contraction.

Ophidiam harbatum L.

(PI.

VI.

figs.

48-50).

(X 1). Appearance of " red body " in ventral wall of bladder.
49(X16). Semi-diagrammatic transverse section across "red bodJ^"

Fig. 48

S.E.,

squamous epithelium; G.E., gas gland epithelium;

R.M., rete
Outer layers of the bladder wall stripped off.
50 (X 800). Large gas gland cells with intracellular ducts (IC.D.), which
mirabile.

possiblj^ represent the passages of

bladder cavity

;

So.v hoops (PI. VI.
Fig. 51

(

X

52 (X

bubbles to the exterior.

B.L,,

INT.C.D., intercellular duct.
fig.

51

;

PI.

VII.

fig.

52).

Appearance of " red body " in ventral wall of bladder.
27). Semi-diagrammatic transverse section through the middle of the
"red body" shown in preceding figure.
R.M., rete mirabile;
S.E., squamous epithelium; G.E.. gas gland epithelium; B.Ii.,

1).
cir.

bladder cavity.
Atlierina liepsetus (PI. VI.
Fig. 53

(X

1).

53;

fig.

PL VII.

figs. 54, 55).

Appearance of "red body" in ventral wall of bladder (only the
vessels and retia mirabilia are seen).

54 (X 1000). The glandular epithelium in transverse section.
55 (X 1000). The glandular epithelium of a young Atlierina (15 mm. long)
showing incipient division of the cells in a plane at right angles
C.T.C., connective tissue cells. Notice the
to the bladder wall.
large size of the nuclei as compared with those in the adult gland
of another specimen. Though no capillaries are shown in the
figure, yet thej' are plentiful in

Coris jtilis (PL VI.

fig.

56

;

most parts of the gland.

PL VII.

figs. 57, 58).

(X 1). Appearance of " red body " in ventral wall of bladder.
57 (X 16). Semi-diagrammatic transverse section of "red bodi'."

Fig. 56

Lettering as

before.

58

(X

500).

The glandular epithelium

in transverse section.
B.L., bladder
S.E., superficial squamous layer of the glandular mass
cavity
BU., gas bubble; INT.C.D., narrow intercellular lumen.
;

17*
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Corvina nigra

(PI.

VII.

fig.

59).

Fig. 59

(X

1).

Appearance of " red body " in ventral wall of bladder.

Fig. 60

(X

1).

Appearance of " red bodj^ " in ventral wall of bladder.

Fig. 61

(X

1).

Sarffws rondeletii (PI. VIII.

fig.

JBalisfes capriscus (PI. VIII.

fig.

60).

Gl).

Appearance of " red body "in ventral wall of bladder. The "red
body " is, in this case, situated posteriorly in the bladder, not
anteriorly.

Zeusfaher (PL VIII.

62-64; PI. IX.

figs.

fig. 65).

Appearance of " red bodies " in ventral wall of bladder. R.M., rete
M., anterior muscular band.
niirabile G.E., gas gland
63 (X 375). Transverse section across base of massive gas gland showing syncytial masses which probablj' represent the regenerating portion of
Cell-outlines only become visible in the more periplieral
tiie gland.
regions. The syncytial nuclei divide by ordinary mitosis and are
of several sizes, giant nuclei being among them.
64 (X 666). Amitotic division of nuclei in some small giant cells, intermediateThe nucleolus seems
sized cells and small cells of the gas gland.

Fig. 62

(X

1).

;

;

to be the first part of the nucleus to divide.
binucleated giant cell surrounded bj^ the ordinarj"- small
Comijare the magnification of this with the last figure.

A

65 (X 375).

Gaclus morrJina (PI. VIII.
Fig. 66

(X

27).

cells..

fig. 66).

Semi-diagrammatic transverse section across "red body." R.M.,
tufts of rete mirabile; G.E., gas gland epithelium; M.C., cap of
connective tissue

Cepohi rnbescens

;

B.L., bladder cavit3^

(PI.

VIII.

fig.

67; PI. IX.

fig. 68).

of " red body " in ventral wall of bladder.
The perivascular
epitlielium in transverse section.
darkening of the cytoplasm is here very marked. The ducts of
the gland are very thin and inconspicuous.

(X 1). Appearance
68 (X 333). Glandular

Fig. 67

Fercafluviafilis (PI. IX.
Fig. 69

(X

1).

figs.

69-72).

Appearance of branched "red bod3' " in ventral wall of bladder, the
portions of gas gland forming margins to the small fan-shaped
retia mirabilia.

A

small portion of the gas gland of Perca (fixed with Zenker)showing the evolution of bubble-masses from the cytoplasm in
certain cells of the epithelium, consequent upon the experiment of
weighting the fish (Appendix B, cf. text-fig. 61, p. 240).
71 (X 1000). Cells of the gas gland of Per ra (fixed with the Glacial-Absolute
mixture) exhausted by the activity of the gland {cf. text-fig. 62).

70 (X 1000).

One

of tlie bladder-like structures

of the

is

shown

in connection ^^'ithone

cells.

72 (X 1000). Unexhausted, i. e. inactive cells of the gas gland of Perca (fixed
by the same method) for comparison with those of fig. 71.

Nerophis

ceqiiorius

(PL IX.

fig.

73).

Neropliii in contact with a capillary. This
figure, coloured to resemble my preparations as far as possible,
shows in the gas gland cell the "striped zone of cytoplasm next the
capillary wall (indicative of absorption) and the erythrocytedisintegration granular material present in the blood.

Fig. 73 (X 666). Five gas gland

cells of
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Skulls o£ Oxen from the Roman Military Station
Newstead, Melrose. By J. C. Ewart, M.D., F.R.S.,
F.Z.S.*

On

12.

at

[Received ami Road February

7,

1911.]

(Text-figures 63-91.)

Professor Marcellin Eoule, in his recent work on the Grotto of
Grinialdit, states that Cuvier, Riitimeyer, Nehring, Gaudry,
Boyd Dawkins, Duerst, and other naturalists who have studied
the Quaternary Bovida; have regarded the Urus {Bos tauvus
primigenius) as identical with our modern Bos taurus, of which it
was probably the aircestor, and fi'om which it difltered only by its

greater

size.

Though many

the days of Cuvier have
Domestic Cattle, the last
word has not yet been said about their origin, hence in dealing
with the remains of cattle from the Roman Military Station
at Newstead, Melrose, the investigator must still bear in mind
that a fi.nal answer has not yet been given to the question Are
modern European cattle descended from the Urus, Bos taurus
When discussing the origin of British cattle
primigenius ?
" Caesar mentions that thei-e were large
Pi'of Hughes remarks
herds of domesticated cattle in Britain, and we know from
numerous excaA^ations into Roman and Roman-British rubbishpits that these belonged not to the Urus but to Bos longifrons.
This, then, is the native breed with which we must start in all our
speculations as to the origin and development of British oxen.
The Romans found that breed here and no other."
Writing about the Celtic Shorthoi'n {Bos longifaons Owen,
Bos hrachyceros Riitimeyer) Mr. Lydekker says, " It is, and can be,
nothing but a variety of Bos taiirus " derived from the wild Urus
^" the occurrence of remains o'i an
-at a very remote epoch
apparently similar breed in the prehistoric lake-dwellings of
Switzerland suggests that the breed may have been established
prior to the separation of Britain fi-om the Continent " % ,
Bos frontosus Nilsson, Lydekker also regards as a variety of
the Urus, and as there was no other primitive Wild Ox in Europe,
xind an Eastern derivation being in the highest degree improbable,
Lydekker says that all the domesticated breeds of European
cattle must trace their ultimate ancestry to Bos •j^'i'^nigenitos.
While satisfied that the Domestic Cattle of Eui'ope are descended
from Bos jjrhnigenitcs, Lydekker thinks it is quite probable that
the origin of the humped cattle of India (Bos indicus) may be, at
naturalists

since

dii-ected their attention to the history of

—

.

:

—

least in part, diflierent.
* The author is indebted to Mr. James Curie, Priorwood, Melrose, tor the use of
the Oxen skulls found at Newstead.
f Les Grottes de Grimaldi,' tome i. fascicule iii., 1910.
X Wild Oxen, Sheep, and Goats,' p. 18, 1898.
'

'
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Though Professor Fairfield Osborn thinks that the Domestic
Ox, instead of being a direct descendant of Bos primigenius, is a
descendant of Bos trochoceros of the Italian Pleistocene, he differs

in no essential point from Lydekker, and, like Lydekker, believes
British Shorthorn Cattle are descended from an indigenous
Occidental race domesticated in Europe by the Neoliths*.
somewhat different view is taken by Prof. Boyd Dawkins, who

A

* Osborn,

'

The Age

of

Mammnls,' 1910.

.
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Text-fiff. 64.

Front part of the skull of a Buffalo {Bos hubahis).
as in the Anoa, extend upwards between the
and nasals.

The premaxilte {F.M.),

maxillae-

Text-fig. 65.

Front part of skull of the Urus {Bos priinigeiiivs).
slightlj' connected with the nasals, but in a
the premaxillae extend nearly as far upwards

In this skull the premaxillae are only
skull in the British

Museum

between the maxillre and nasals as in the Buffalo

(text-fig. 64)
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" It is clear the domestic animals were not domesticated in
Europe, bvit that they had already been under the care of Man
probably for long ages in some other region. The Turf- Hog, the
Celtic Shorthorn, the Sheep, and the Goat have been domesticated
in the countries in which their wild ancestors were captured by
the hunter in Central Asia. To this region also belong the
Jackal, the Wild Boar, and the Wild Horse, and in ancient times
the Urus. It is therefore probable that all these domestic animals
came into Europe with their mastei's from the south-east from
the Central plateau of Asia the ancient home of all the present

says

:

—

—

European peoples."
Text-fig. 66.

Skull of a Urus in the Anatomical

The

Museum, University

of Edinbvirgli.

premaxilla has only a slight connection with the nasal, the forehead is flat, the
temporal fossa is closed behind, and the horn-cores curve forwards at nearly
a right angle to the forehead.

Of Continental zoologists, Prof. Duerst has for some years been
In
directing most attention to the origin of domestic animals.
his report on the Animal Remains found in Turkestan by the
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Pumpelly Expedition, Duevst says " My recent studies on fossil
remains of the bovines of the Indian Pleistocene have shown
:

Text-fio'. 67.

Front part of skull of American Bison.

and far removed from the nasals.
Anatomical Museum, University of Edinburgh.

Tlie premaxillffi are short

From a

skull in the

Text-fig. 68.

P.M.
Front and side views of the skull of a j'oung

The

foital

Ox.

Nat.

size.

prcmaxillae (P.J/.) reach the nasals {Na.), the froutals {Fr.) extend nearij' as
far backwards as in the adult Anoa, and there is a large gap between the
frontals {Fr.), parietals (Pa.),

and supra-occipital (Oc).
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that the Indian (Narbada and Siwaliks) and China Taurina
are the exact equivalents of the European Urus (Bos primigenms
Bojanus), excepting some very slight variations pi'oduced by
different geographical and local influences, so that the JBos namadicus Falconer and Cautley would represent the European Urus
for the Asiatic Continent, especially the North Indian mountains
and their neighbovxrhood" *.
In recapitulating the results of his studies of the bovids of
Anau, Duerst says: " In the lower layers of period la from
24 feet upwards there occur the remains of a wild Bos nmnadicus
During period 16 there originates from
Falconer and Cautley.
this wild form a domesticated bovid, large and stately, provided
Judging from the measurements of the
with long horns.
preserved bones this is absolutely the same Ox that was possessed

—

—

by the Ancient Egyptians.
" In the period II the size of the animal seems to have somewhat diminished, unless possibly a smaller bovid reached Anau
with the other newly imported domestic animals. It is, however,
possible that this form of cattle of the culture II originated in

a decline of the cattle-breeding of the later Anau-li as, indeed,
the originally large long-horned Ox of the early Babylonians had
already become small and shoi-t-horned in Assyrian times, and
to-day, after a relatively shorter intei-val, shows a tendency to
;

become hornless " f.
Duerst goes on to say

—

" The first remains of the long-horned
breed [Bos taurus macroceros) belong at Anau about 8000 B.C.
find the same animal again about 3000 to 4000 B.C. in Babylonia
At about 6000 B.C., however, we find that the large
and Egypt.
long-horned animal of Anau has become small and small-boned
and has developed into a short-horned breed {Bos hrachyceros)X.
Therefore all who do not believe in an autochthonous domestication of the animals for each separate culture-sphere must admit
that the original large and stately long-hornecl Ox of Anau was
spread by tribal migrations before 6000 B.C. to Pei-sia and
Mesopotamia and into Egypt and Central Africa on the one hand
and on the other to India and Eastern Asia, where according
to Chinese accounts it arrived in 3468 B.C.
" Did the migration of the West occur only after the small
breed had become established, i. e. about 6000 B.C., or even between
6000 and 7000 B.C. w^hen the turbary sheep had formed ? To this
question we have as yet no answer. We must, however, add that
it was not in Anau alone that through unfavourable conditions
of life the originally large and stately Ox was changed into the
stunted and short-horned form {Bos taitrus hrachyceros). The
same change took place in Mesopotamia, as one may easily perceive ni comparing the long-horned cattle of Chaldean or SumeroAccadian times with the Assyrian small short-horned and the
:

We

* 'Animal Remains from Excavations
ington, p. 361.
t Duerst, op.

cit. p.

J Sos hrachyceros

at Anau,' Carnegie Institution of

369.
is

the same as JBos longifrons.

Wash-

Text-fiff. 69.

•

A.—Front

."B.

—

view of a fa?tal Ox skull about the fifth month. The pvemaxillre {P.M.)
reach the nasals (Na.), the frontals (Fr.) are long-, the panetals (Pa.)
narrow, and the interparietals (Jp.) lie between the panetals and supraoccipital.
Nat. size.
Front part of same skull, to show relation of premaxilla? to nasals. Nat. size.

—
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modern loose and sliort-horned or hornless cattle.
There is,
therefore, no reason for rejecting the assumption or hypothesis
that the Ox of Anau, which about 7000 B.C. was undergoing
change of form, finally reached Central Europe, after its
migration through Southern Russia and Eastern Europe, in the
stunted form of Bos taurus hrachyceros" * i. e. in the small Celtic

this

known in England as Bos longifrons.
If the conclvisions ai-rived at by Duerst and others are justified,
follows (1) that all the modern domestic cattle
the humped

Shoi'thorn generally
it

—

—

breeds of India and Africa as well as the European breeds are
derived either from the Urus of Europe (^Bos taui'us 2}i'i'niigenius)
or its reputed near relative the Urus of Asia {Bos namadicios), or
are a blend of varieties or races of these two species and (2) that
modern British breeds have been formed by crossing the Celtic
.Shorthorn (Bos longifrons vel hrachyceros) the small domesticated i-ace widely distributed over Britain in pre-Roman times
with Continental breeds (including shoi't-horned as well as longhorned varieties) introduced since the Roman invasion. Are these
conclusions supported by the remains of cattle from the borderfoi't occupied by Roman auxiliaries during the first and second
centuries of the present ei'a ?
Prof. Boule, in his recent work on the Grimaldi fossils, says the
genus Bos (which includes the most specialized members of the
Bovid family) seems to have been represented in Pliocene times
by Bos planifrons and Bos acutifrons of the Siwalik deposits of
India.
Duei'st regards Bos planifrons t as the ancestor of both
Bos priraigenius and Bos namadicus, but Riitimeyer thinks that
though Bos p>lcinifrons may be ancestral to, it is only a variety of
Bos primigenius, the European variety of Bos ncmnadicics.
Though Bos p7'imigenius, like the Bison, only reached Europe
in Quaternary times, it was soon widely distributed- its
remains occur in English Pleistocene deposits containing ElepJias
antiquus and in deposits of a like age over the greater part of
Eui'ope and also in North Africa.
While Bos primigenms was
extending its range over Eui'ope, Bos namadicus was spreading
over Asia.
It has hitherto been supposed that the Bison was more abundant in Europe during Pleistocene times than the Urus, bvit
Prof. Boule believes that, at least in the vicinity of Grimaldi, the
Urus was from the first as common as the Bison.
About the colour of the Urus nothing absolutely certain is
known, but from drawings of Mediaeval, as well as Palaeolithic
ai'tists we can form a fairly accurate conception of its conformation.
picture, believed to have been made in Bavaria about 1500 a.d,,
probably brings out the chief points of Bos 2>'>^i')nigeniibs %.
;

—

—

A

* Duerst, op. cit. p. 440.
t According to Duerst's latest view there is no real difference between Bos 'plantand JBos acutifrons of Lydekker, but at one time he believed
Bos acutifrons was the predecessor of Bos namadicus, to which the Bibovine (Gaur
and Banting) group and especially the Indian Zebu were related.
J This picture is reproduced in the Oyclopffidia of American Agriculture,' vol. iii.
1900 the Urus apparently survived in Poland up to 1627.
fi'ons of Riitimej^er

'

;
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Text-%.

A. — rront
The

premaxillaj {P.M.)

fail

70.

view of Calf's skull at birth.

The parietals and interform a narrow plate {Fa.) between the frontals

to reach the nasals {Na.).

parietals have coalesced to

{Fr.)

257

and supra-occipital.

B.
The premaxilla {P.M.)
Text-figs. 69

&

70,

— Front part of same

is

skull.

short and some distance from the nasal (iVa.).

from specimens belonging to Prof. Charnock Bradley, D.Sc.
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The Urus was widely distributed in Britain in Neolithic times,
but the examination of Roman and Roman-British stations has
hitherto afforded no evidence that Bos pri7nigenius still survived
England at the Roman invasion.
number of more or less complete
been found in Scotland, and fragments

in

A

skulls of the

Urus have

of skulls, limb-bones, or

horn-cores believed to belong to the Urus have been found
in almost every county in Scotland between the Solway and the
Pentland Firths, and some horn-cores found in Orkney are so
large that it is assumed they belong to Bos jJ^nigenius.
Text-fig. 71.

Front part of skull of a polled Aberdeen-Angus Ox, with premaxillffi {P.3£.) extending
nearly as far up between tbe maxilla {Mx.) and nasals (Na.) as in the Buffalo
(text-fig. 64, p. 251).

From

a specimen in the Royal Scottish

Museum.

Though there is no evidence that the Urus survived long
enough in England to give rise to the Chillingham and other
" wild" white park cattle, it has been suggested that a sufficient
number survived in the Caledonian forests to found the Oadzow,
The bones from
Atholl, or other Scottish herds of " wild " cattle.
Newstead, however, afford no evidence that the Urus still survived
in Scotland when the Romans constructed the border-fort during
the later part of the first century a.d.

The skull of Bos taurus jjrimigenms is in some respects more
highly specialized than that of any other member of the Bovidse.
Hitherto in studying bovine skulls a A^ery considerable amount of
attention has visually been directed to the position, size, and
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direction of the horns.
I shall, however, especially refer to the
premaxillse, occiput, and tempoi'al fossae.

—

In some Zebras (e. g. the true Burchell
1. The Preinaxillce.
Zebra) the premaxilla may only be connected with the nasal for
a distance of 12 to 15 mm., while in others (e. g. a variety which
lives near Lake Baringo) the connection between the nasal a,nd
the premaxilla may exceed 50 mm. Differences in the food may
accovmt for the premaxillae being long in some cases and short in
others.
The premaxillae may i-equire to be firmly wedged in
between the maxillte and nasals in varieties in the habit of feeding
during part of the year on coarse hard food, but only slightly
connected with the nasals in varieties which usually consume soft
green herbage.
Text-fiff. 72.

Skull of a Syrian Ox with vestigial horn-coves and a forehead like that of flat-polled
Aberdeen- Angus cattle the premaxillaa (P.M.) as in text-fig. 71 extend far
;

up between the

maxillaa {3Lv.)

and nasals (Na.).

From

Wilckens, 'Natur-

geschichte der Haustiere.'

In the Anoa (Bos dejoressicornis) of Celebes and in the wild
Indian Bufialo {Bos bubahcs) the premaxillae are firmly wedged in
between the maxillae and nasals. In the Anoa (text-fig. 63, p. 250)
the total length of the premaxilla is 1 05 mm., and its connection with
the nasal is 35 mm. in the Bufl:alo (text-fig. 64) the total length
of the premaxilla may be 173 mm., and its connection with the
nasal 40 mm.
This long intrusion of the premaxilla between the nasal and
;

•
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maxillary bones doubtless increases the strength of the front
part of the jaw which supports the horny pad against which the
As the Anoa is partial to the neighbourhood
lower incisors bite.
of water, it probably feeds on coarse grasses like its ally the
Tamarau of the island of Mindoro, which is said to browse on
sugar-cane.
The Indian Buffalo lives in the neighboui-hood of swamps and
jungles, and probably also feeds on reeds and coarse grasses
food which necessitates long, firmly secured premaxillse.
In the Catalogue of the Ungulata in the British Museum
Dr. Gray says that in the tiaie Oxen "the pi-emaxillee are large
and always extend upwards into the triangular space between the
maxillge and the nasals and consequently articulate with both
these bones as in Buhalus in the genus Bihos, on the other hand,
the premaxillse are small and are attached only to the distal
extremity of the maxilla and are separated by a considerable
As will appear below, the premaxillse,
interval from the nasals."
instead of being always long enough in true Oxen to extend
upwards between the maxillfe and nasals as in the Buffalo, are
sometimes so short that they fail to reach the nasals as in the

—

;

Bison

(text-fig. 67, p. 253).

In Bos 2^rimigenius the
examined, reach the nasals.

have
In some cases the connection with

premaxillse, in all the skulls I

the nasals is only 5 mm., but in a Urus skull in the British
Museiim the premaxillee extend nearly as far upwards between
The
the nasals and the maxillae as in the Buffalo (text-fig. 64).
extent of the connection between the premaxilla and the nasal
in a Urus skull in the Anatomical Museiim of the Univei-sity of
Edinburgh is shown in text-figs. 65 & 66.
The premaxilla is shorter and further removed from the nasal
in the Bison than in aiiy other member of the Bos genus (textAccording to Major Heber Percy, the European Bison
fig. 67).
" are fond of grazing on a coarse aromatic kind of grass known as
Zubr gi^ass." Others state that " they are equally fond of browsing
on the leaves, young shoots, bark, and twigs of trees," and that
" in winter they are driven to subsist entirely on buds, twigs, bark,
and such patches of dry grass and fern as remain " *.
The prairie Bison of America apparently fed chiefly on grass,
hence doubtless the necessity for the extensive migrations, but the
American woodland Bison seem to " subsist chiefly on the leaves
and twigs of the birch and willow " t. It is conceivable that
owing to the softer nature of the food of the Bison the necessity of
having the premaxillse firmly wedged in between the nasal and
maxillary bones no longer exists.
In a very young Domestic Ox skull (breed unknown) the premaxilla (text-fig. 68) bears the same relation to the nasal as in
the Urus represented in text-fig. 66 in an older skull it occupies
;

*

Lj'deklver,

'

Wild Oxen,

f Lj'dekker, op.

cit. p.

91.

Sheep, and Cattle,' p. 77.

;
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the angle between the maxilla and tlie nasal (text-fig. 69, A, B)
but in a skull believed to be tliat of a new-born calf there is
a considerable gap between the preaiaxilla and the nasal (textIn some of the skulls from the JSTewstead Fort the
fig. 70, A, B).
premaxilUe are large and have nearly as extensive a connection
with the nasals as in the Buffalo ; in others they are short and
separated from the nasals by a considerable interval.
Text-li

Front part of skull of polled XewsteaJ Ox in

wliicli

the upper end of the

prcmaxillaj (P. 31.) bifurcates.

In a Newstead polled skull the premaxillse are long and more
extensively connected with the nasals than in tlie Urus skull
In some Aberdeen-Angus cattle the preshown in text-fig. <56.
maxillse are short, in others they are so long and so extensively
connected with the nasals that they reach to within 25 mm. of
the lachrymal bones (text-fig. 71); in a Buffalo with premaxillfe
of the same length (text-fig. 64) the lachrymals ai'e 75 mm. from
the premaxillfe. Apparently in some Syrian cattle the premaxilke
extend well up between the maxilke and nasals.
In a skull of a
Syrian Ox figured by Duerst* the premaxillse henv the same
relation to the nasals and lachrymals as in the Angus skull
figui-ed.
As this Syrian Ox h;id small imperfect horns (textfig.
72), and as the skull apart from the horn-cores resembles
the skull of the flat-polled Angus strain, it may represent a phase
in the evolution of the Aberdeen -Angus breed.
The larae
* Wilckons

Naturji-i'schiclite

der Haustiere,'

Proc. Zool. Soo. -1911, No. XVIII.

p. 311,

lODo.

18
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that the parietal extends
that Aberdeen-Angus cattle
have in part sprung from a race domesticated in Central Asia.
While in two of the skulls of black polled Aberdeenshire cattle
hitherto examined the pi-emaxillse have an extensive connection
with the nasals, in the skull of a white polled " wild " Cadzow Ox
as in a black polled Galloway, the premaxillre bear practically the
same relation to the nasals and the lachrymals as in Bos 2^riviigenius, represented in text-fig. 65.

prem<axillfie,

well

on

coiii3led

fact

to the forehead, suggest

Text-fi2-. 74.

Front part of a horned Newstead skull in wliicli the premaxilte {F.M.) are short
and fail to reach tlie nasals {Na.).

skidls examined the premaxill^e are
maxillse are present it is usually possible to
say whether or not the premaxillse had reached, or all but reached,
the nasals. The}^ probably reached the nasals in at least 90 per
cent, of the skulls of the Celtic Shorthorn {Bos longifrons) tyjDe,
and in about 70 per cent, of the skulls belonging to long-horn and
cross-bred animals. In the Celtic Shorthorn skulls the premaxilla^.

In most

absent, but

of the

Newstead

when the

though long and almost in contact with the nasals, instead of
ending in a wedge-shaped process, are bifurcated and send a
process backwards over the maxilla as well as one upwards between
the maxilla and the nasal (text-fig. 73). In having the proximal
end forked the Celtic Shorthorn skulls agree with the skull of an
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Ox from

Irkutsk figured by Duerst *. In cross-bred cattle the
may be forked on the one side, as in text-fig. 73, but
long and rounded on the other as
text-fig. 71.

preniaxilla

m

Text-fi?. 75.

4

Front part of skull of a honied Cadzow Ox with notched premaxilla; (P.M.) which
fail to

reach the nasals (Na.).

From

a skull in the Roj'al Scottish

Museum.

Text-fig. 76.

Front part of skull of cross-hred Shorthorn in which the premaxilhe (P.M.)
fail to

As

alread}^

reach the nasals

(JYct.).

mentioned, Dr. Gray stated in the British

* Wilckens,

'

Naturgeschichte der Haustiere/p. 305,1905.

18*

Museum
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Catalogue of the Ungulata that in the true Oxen " the premaxillse
are large and always extend upwards between the maxillae and
nasals and consequently articulate with both these bones as in
Buhalus.'"
Lydekker, in discussing the premaxillfe in the Bovidae,
points out that in Bos chinensis, a new species desciibed by Gray
in 1870 (L e. before the pxxblication of the Catalogue of the
Ungulates), "the premaxillse are small and do not extend upwards
to the nasals precisely as in Bibos"*.
But while in Bos naniadicihs and in Bos chinensis the premaxillae may be always small, they
are not invariably small in the Bibovine group.
In a Gaur skull
in the Royal Scottish Museum the premaxillse reach the nasals,
and Mr. Pocock informs me that, of four Gaur skulls he examined

Text-%.

Skull of polled Ne^vstead

Ox with

77.

forked premaxilte, large orbits, deeply notched

occiput, uneven forehead ending in a rounded mesial prominence.
this type

Skulls of

with horns are sometimes said to belong to JBos frontosus Nilsson.

Museum, one has the premaxillae in contact with
the nasals, while in another skull they are separated by a long
Of all Lydekker's statements about the
interval from the nasals.
premaxillse, the one which bears most on the present enquiry is to
the effect that a small premaxilla is " never found in any European
Ox " t. If the premaxilla is small in Bos oiamadicus, but never
small in European cattle, the presumption is that European cattle
are not descended from Bos namadicus, biit from Bos j^riinigenms,
in which the premaxillse in all the skulls examined reach the
in the British

nasals.

In one of theNewstead skulls, which probably belongs to an imported Ox, as large as a modern Aberdeen- Angus steer, the total
length of the premaxilla is only 118 mm.
47mm. shorter than the

—

* Memoirs of the Geological Survey of India,
f Oj). cit. p. 3.

series x. vol.

i.

p. 19.
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premaxilla of the Aberdeen-Angus heifer represented in text-fig.
71.
The distance between the premaxilla and the lachrymal in
this Newstead Ox is 80 mm., in the Aberdeen- Angus only 25 mm.

^
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the maxilla and the nasal (text-fig. 74). As it happens, there is
a skull of one of the so-called " wild " white Cadzow cattle from
Hamilton Park in the Royal Scottish Museum Avhich probably
belonged to an Ox including the Celtic Shorthorn amongst its ancestors. In this Ox (text-fig, 75), though the premaxilla is 142mm,
in length it neither reaches the nasal nor yet extends into the gap
Text-fig, 79,

F.M.

F.M.
Outlines of
J?}\,

In

all

tlie

occiput and part of the forehead of three Urus skulls.

frontal

;

F.3I.,

upper border o( foramen magnum.

three skulls the iutercornual ridge projects far beyond occipital condyles.

From

skulls in the Anatomical, Antiquarian,

and Free Church College

Museums, Edinbiirgh.

between the maxilla and nasal. In shape and in being notched at
its proximal end, it reminds one of the premaxilla of the Celtic
Shorthorn (text- fig. 73). Another skull with premaxillte which fail
to reach the nasals may be mentioned, because it has many of the
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In tliis skull (text-fig. 76), which
belonged to a. cross-bred Shorthoi'ii, the })reiuaxillix in shape closely
agrees with the preniaxilki of the Urns, but it is i-elatively shorter
and neither reaches the nasal nor extends into the space between
the nasal and the maxilla.
characteristics of the Urus.

Text-fio-. 80.

Front view of skull of Bison (Bos

bison).

In the Bison the horn-cores arc near the orbits, the parietals (Pa.) are not o^•erlappcll
by the frontals (Fr.), and tlic preniaxilla3 (P.M.) are far removed from the
nasals (Ka.).

Though very few

skulls

have been available for study,

it is

evident (1) that in some modern Europeancattleas wellasin some
of the cattle in Britain during the Roman occupation, the premaxillai were short and failed to reach the nasals, and (2) that as
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the premaxillfe vary in wild as well as in domestic cattle the relation
of the premaxillfe to the nnsals is of little diagnostic value.
The Forehead.— In the NeAvstead skulls the forehead varies
considerably in some specimens it is flattened as in a typical Urus
(text-fig. 66), and the ridge between the horn-cores is nearly
straight in others there are prominences and depressions and the
intercornual ridge is arcuated as in some specimens of the Ui'us,
Avhile in a polled'skull (text-fig. 77) of the/ro«ios^r.s type, the vertex
;

;

and npwai'ds to foi-m a well-marked rounded
In this polled skull there is also a projection
mesial prominence.
from the middle of the forehead and a well-marked ridge at each

projects forwards

Text-fig. 81.

Hind
The

front of
fossa

tlie

IS

part of skull of

horn-core

tlie

Urus represented

in text-fig. 66.

a line with the occipital condyle, and the temporal
by a plate of bone which supports the horn-core.

is in

closed behind

In old
between the orbit and the long deep orbital sulcus.
the parietals seem to be completely covered by the
But even when the intercornual ridge pi'ojects faxfrontals.
side

animals

the level of the occij^ital condyles the interparietal
enters into the formation of the forehead. That the
parietals (or the interparietals) form part of the forehead in polled
Oxen is indicated b}^ text-fig. 78 B, J^a. That in horned Oxen the
parietals al.so enter into the formation of the forehead is suggested
by a large skull of the Urus tyjse in the Royal College of SurgeonsMuseum, London (No. 1121 A). In this skull the frontals are
separated by a wedge-sliaped piece of bone (probably the interl)eyond

proljabl}"
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parietal),

2()f>

which forms the middle portion of the intercornunl

ridge.
Oscar Schmidt * states that in a. front view the ptirietals
" cannot be seen at all," bnt probably in all cases the parietals

in the Ox, as in the Bison (text-fig. 80), enter into the formation
The great specialization of the frontal region of
of the forehead.
the skull in the true Oxen is made evident by the examination of
In a very young foetus tlie frontals (text-fig. (58, Fr.)
f(otal skulls.
only form the fi'ont portion of the I'oof of the cranium but about
;

Text-fio. 82.

rrontlct and lioni-coros of a small Newstead

Ox with

a prominent forehead.

The horn-coreK curve upwards and backwards.

the

fifth

month they

ai'e

relatively very

much

larger than the

parietals (text-fig. 69, Fr.), and at birth they form nearly the entire
roof of the cranium (text-fig. 70).
After birth the frontals

continue to grow back\\ards, and they eventually form all but the
wedge-shaped middle portion of the intercornual ridge.
In the
Urus the frontals sometimes project 100 mm. (4 indies) beyond
the occipital condjdes (text-fig. 79), but in the Aberdeen-Angus
the occiput almost forms a right angle with the frontals, and the
* 'The Mammalia,' p. 170.
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parietals (text-fig. 78 B), as in the Bison (text-fig. 80), obviously
enter into the formation of the forehead. The highly specialized

Uvus has resulted from the horns
having migrated upwards from their original position above the
condition of the occipvit in the

§

•r

o

's

2 .^
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horn-cores at their origin are far behind tlie most prominent part
of the forehead.
jVEoreover, the horn-cores in this case are flattened and curve outwards and Ijackwai-ds as in some Eastern
cattle.
In their position and direction the horns in this Newstead

Ox

decidedly differ from the horns (also of the flat type) of a
my possession, which project almost directly
upwards as in some Zebus.

Shetland heifer in

The horn- cores are, as a rule, circular in section and, in skulls of
the Celtic Shorthorn type, curve outwards and forwards nearly
at a right angle to the frontals.
In other skulls they curve outwards and upwards, or outAvards and downwards, or outwards,
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upwards, and backwards as in some Indian cattle. Excei:)t when
they curve forwards at right angles to the frontals, as in typical
Celtic Shorthorns, the horns assist but little in settling the I'ace
to which the Newstead skulls belong.
The Occijmt. In some ISTewstead skulls the occiput has the

—

Urus represented in text -fig. 83. The general
quadrangular, the occipital crest is flattened but not
encroached on by the tempoi'al fossae, the latei'al boitlers are nearly
straight, and a line carried through the highest point of the crest
further, there is a shieldlies beloAv the centre of the horn-cores
like projection [L.X.) for the insertion of the ligamentum n\u-ha^.
The distance from the crest to the lower border of the foramen
niagnum is nearly the same as the distance between the condyles
(C.) and little more than half the distance between the notches
(^V.i\^.) below the horn-cores on a level with the temporal fossfe.
characteristics of the

outline

is

;

.

Text-fis-. 85.

Occiput and lioni-coies of a Urus in which the notches below the horn-cores
are deeper than in text-fig. 83.

This occiput

closelj'

resembles the occiput of a
in the British Museum.

Bos namadicus

skull

The nearly smooth supracristal part of the occiput extending
between the horn-cores measures from above downwards about
half as much as the part lying between the crest and the lower
border of the yb?r«»e9i OT,o(/?ww?z.
In some cases the supracristal
part is flat and nearly in a line with the occiput proper, in others
it projects beyond the crest (text-fig. 79) and, though concave
in the centre immediately over the shield for the ligamentum
nuchse, it is prominent and convex above and forms a marked
angle with the forehead. In some cases the upper border of the

.
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occiput viewed from behind is nearly straight, in otliers it is
slightly concave or distinctly arcuated.
In specimens of the TJvus with veiy thick horn-cores a bi-idge of
bone extends downwai-ds from the base of the horn-core a,nd forms
a posterior wall for the temporal fossa (text-figs. 81 & 83, y.), which
completely cuts off' the fossa, from the occiput. It is owing to the
temporal fossa? being closed in behind by extra supports for the
horn-cores that the width of the occiput immediately below
the horn-cores is sometimes nearly twice as much as the distance
between the crest and the lower border of the foramen magnum.
Though in the majority of the !N"ewstead skulls the occiput
conforms to the Urus type there are several with short premaxilla?
in which the occiput reminds one of Lydekker's Bos acutifrons.
Writing in 1880 Lydekker pointed out that Bos acutifrons of the
Punjab Siwaliks had no marked I'elationship to any existing species
and was " widely difiei-ent in the form of its occiput, frontals, and
horn-coi'es from Bos 2)rimigen,ius" *

Though Riitimeyer and others
acutifrons

iia

vegA.Yy{Q({ Bos 2)lanifrons and^os
varieties of a species closely allied to Bos primigenms,

skulls of true Oxen have hitherto been described in which the
occiput resembles that of Bos acutifrons.
In Bos Qiamadicus, SiS well as in Bos 2^)' imigenius, the notches
below the bases of the horn-cores are shallow, but in the jS!"ewstead
skull represented in text-fig. 84 indentations or notches (iV".)
below the horn-cores are so deep that the connection between the
upper (parieto-frontal) part of the occiput and the lower (infracristal) part is relatively short.
Because of these indentations the
occiput viewed from behind (text-fig. 84) bears a resemblance to
that of the Gaur (Bos gaurus).
In Bos primigenius the summit of the occipital cxest is on a
lower level than the middle of the horn-cores (text-fig. 83),
but in the Newstead skull of the acutifrons type a line carried
through the summit of the rounded arch formed by the occipital
crest (text-fig. 84) passes above the middle of the horn-cores.
At the widest part the occiput of the first century skull
(text-fig. 84) measures 215 mm., and from the lower border of
the foramen magnum to the occipital crest the distance is
115 mm. The depth (115) multiplied by 100 and divided by
the width (215) gives an index of 53"5. In the Urus represented
in text-fig. 85 the corresponding index is 47.
Between the
notches under the horn-cores the distance in the Newstead

no

(text-fig. 84) is 123 mm.:
123x100-^-215 (the total
width of occiput) gives an index of 57 in the Urus, owing to the
shallowness of the notches under the horn -cores, the corresponding index may be 90. The distance (115 mm.) between the
lower border of the foramen magnum and the occipital crest
multiplied by 100 and divided by the distance (123 mm.) between
the infi-acornual notches gives an index of 93*5 the corresponding index in the Urus may be only 52*4.

skull

;

;

* Memoirs of

tlie

Geological Survej^ of India, series

x. vol.

i.

p. 2.
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Text-fie-. 86.

A. — Front
B.

view of the Newstead skull of which the occiijut

—Temporal fossa of above
occiput.

is

represented in

text-fig. 84, p. 271.

skull.

Compare with

The

fossa

fossa of the

communicates

Urns

freelj'

with the

(text-fig. 81, p. 268).

SKULLS UF OXEX FROM XKWSTKAD.
Text-lii--.

A.— Front
B.

87.

view of a wliito " wild " Cailzow

— Occiput and liorn-corcs of the above

Ox from Hamilton

Park.

skull.

This skull closely resembles the Newstead skull (text-figs. SJ; & 86) with a
notched occiput. From a specimen in the Royal Scottish Museum.
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the naiTOw shield-shaped projection {L.X.) vmder the
narrow ridge extending towards the foramen
magnum divides the lower part of the occiput into two equal
Between the
portions x-oughened for the attachment of muscles.
crest and the upper border of the foramen magnum the occiput
near the crest it is excavated to a depth
is distinctly concave
The part of the occiput external to the condyles {C.)
of 12 mm.
is divided by a ridge continuous with the incurved paroccipital
processes {P-P-) into two irregidar, more or less concave, rough
The greatest width across the occipital condyles {€.),
surfaces.
less than the space between the
is 99 mm. (only 23 mm.
infracornual notches): 99x100-h123 (the width of the occiput
under the horn-cores) gives an index of 80. The corresponding
index in the Urus skull (text-fig. 83) is only 55.

From

crest (text-fig. 84), a

—

.

Text-fio-. 88.

Occiput and liorn -coves of an American Bison.

The

frontals neitliev cover the parietals (text-tig. 80, p. 267) nor project beyond the
level of the occipital crest, and the horn-cores arc separated by wide gaps

from the supra-occipital.

The part of the occiput above the occipital crest is divided into
a mesial semicircular deeply excavated
three portions, \\z.
portion and two lateral portions continuous with the horn-cores
The mesial semicircular
externally and the forehead above.
concave portion (text-fig. 84), 60 mm. wide and 20 mm. deep, has
a rough margin, 3 to 6 mm. in thickness, which forms the nearly
horizontal border of the mesial frontal protuberance (text:

—

Hg. 86, A).

From

the measurements given

it

follows that the occiput of
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the Newsteacl skull (text-fig. 84) differs pi-ofounclly from that of
the more highly specialized Urus skull represented in text-fig. 83.
The Horn-cores. The horn-cores of the Newstead skull,
characterized by a deeply notched occiput, are pyriform as in
Bos aciitifrous they measure at their origin 60 mm. from above
downwards and 45 mm. from before backwards. At a distance
of 30 mm. fi-om the beginning of the gi-ooved surface they
measure 56 mm. by 42 mm. The fragments of the horn-cores
present (text-fig. 86, A) are convex above, grooved in front and
below, and extend outwards and slightly forwards.
The Teriijwrcd Fossa.^ln the Urus skull figured the temporal
fossa is completely closed behind (text-fig. 81) by a wall of bone
which helps to support the horn-core (text-fig. 83) the external
opening of the fossa, rounded and contracted behind, is pointed
In the Newstead skull
in front and arched above (text-fig. 81).
with short premaxillse and a notched occiput, the temporal fossa
is wide behind, where it opens on to the occiput, wider than in
the Urus in front, and the upper border is sinuous (text-fig. 86, B)
as in the Bison.
The Base of the Cranium. In the Urus the anterior as well as
the posterior tubercles are well developed, but in the Newstead
skull (text-fig. 84), as in Bos acutifrons, the anterior tubercles are
small and inconspicuous.
In having the lower jjart of the occiput separated from the
iipper by deep notches ujider the horn-cores the Newstead skull
(text-fig. 84) decidedly diflers from Bos primigenias (text-fig. 83)
and also, though to a less extent, from Bos namadicus. Again, in
having the occipital crest overhanging the true occiput, the
Newstead skull differs from the Gaur and Banting,
If Lydekker is right in assuming that the occipital crest in
Bos acutifrons " extends upwards to within a short distance of
the vertex cranii so that the supra-cristal portion of the occipital
region is reduced to a very narrow band *, the Newstead skull
If, however, in Bos acutifrons
also differs from Bos acutifrons.
the mesial depression immediately below the vertex is supracristal, the Newstead skull with a deeplj' notched occiput may be
regarded as belonging to a race allied to, or descended from. Bos
acutifrons of the Punjab Siwaliks.
It will doubtless be asked. Are any of the modern breeds of
cattle characterized by short premaxilla? and an occiput of the
primitive type represented in text-fig. 84 ? As it happens, the
skull (text-fig. 87) of the white " wild " Cadzow Ox with short
premaxilhe (text-fig. 75) has an occiput (text-fig. 87, B) of the
acutifrons type, and otherwise resembles several of the Newstead
The skull of the Cadzow Ox seen from behind looks
skulls.
almost as if it were intermediate between the Bison (text-fig. 88)
and a Urus with fairly deep notches (text-fig. 85).
At one time the Hamilton Park herd of white cattle consisted

—

—

;

—

''

* Memoirs of the Greological Survey of India,

Proc. Zool.

Soc— 1911,

No. XIX,

ser, x. vol.

i.

p. *J7.
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almost entirely of polled individvials, now they are said to be all
horned *. There is a tradition that Oadzow cattle re-acquired
horns through a Highland bull, which, for a time, took forcible
possession of the herd, and it is a matter of history that some
years ago a " wild " Chillingham bull was made use of to reinvigorate the Cadzow " wild " cattle. The intercrossing, perhaps,
led to reversion towards a I'ace in the possession of, if not
actually introduced by, the Roman auxiliaries who garrisoned the
border-fort during the later part of the first century t.
Text-fig, 89.

Front part of the skull of a Zebu {Bos indicus) in which the

pi-emaxillaj

reach the nasals.

In addition to Newstead skulls with an occiput of the Urus
and acutifrons types, there are skulls which in the occiput
agree with certain Indian cattle. In Indian as in European
domestic cattle the premaxillse are sometimes long and in
contact with the nasals (text-fig. 89), sometimes shoit and
terminating some distance from the nasals (text-fig. 90). In
at least some Zebus long premaxillsB ai'e correlated Avith a wide
Urus-like occiput, and short jDiemaxillse Avith a narioAv deep
occiput.
In seA"eral small NeAA^stead skulls the occiput closely

A skull of a polled Cadzow Ox in the Anatomical Museum of the University
Edinburgh agrees in the premaxillse and occiput with JBos frimigenms.
"
t The Chillingham and Chartley " wild park cattle in their occiput conform to
the Urus type.
*

of

SKULLS OV OXEN FROM NBWSTEAD.

279

agrees with a Zebu skull (text-fig. 91) in the Royal College of
Surgeons Museum, London. In Bos 2)rimigeniics the shield-like
projection for the ligameutum nuchce is in contact with the
occipital crest, but in some of the small Newstead skulls, as in
the skull of the acutlfrons type, the rough surface for the attachment of the ligameiitimi nachce lies, as in some Zebus, nearly
midway between the occipital crest and the upjjer border of the
foramen magnum.
Further inquiry may show that Indian
domestic cattle are in part descended from ancestors allied to
Lydekker's Bos acatifrons and that the Celtic Shorthorn [Bos
lojtgifi'ons Owen, Bos hrachyceros Riitimeyer) is intimately related
to some of the small Oriental races.
Text-fig. 90.

Front part of the skull of u Zebu in

wliicli

the premaxilltie

fail to reaeli

the nasals.

The Origin of the Newstead Oxen,
In addition to cross-bred iinimals Newstead has yielded five
Oxen, viz.
(1) Oxen of the Celtic Shorthorn type (2) Long-horned Oxen of the Urus type (3) Oxen
with an occiput of the Bos acutifrons type
(4) Oxen with a
convex forehead, an arcuated intei'cornual ridge and horns curving
outwards and backwards
and (5) Hornless Oxen. It is impossible to say definitely how any of these forms originated, but
it may be safely assunred that they were not all foi-med in
Europe from Bos priniigenias.
19*
fairly distinct types of

:

—

;

;

;

:
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Though Bos j)rimigenms reached Europe from Central Asia

in

early Pleistocene times, there is no evidence that it was living
under domestication on the arrival in Post-Pleistocene times of
the Neoliths. Further, there is no evidence of the existence of a

Ox of the Celtic Shorthorn type in Eui'opean Palaeolithic
Prof. Boule e. g., found not a single fragment of Owen's
deposits
Bos longifrons in deposits of the Reindeer age at Monaco.
Neither is there any evidence of the existence of a small wild Ox
in Pleistocene times in Central Asia.
small

—

Text-fig. 91.

Occiput of the Zebu with the premaxilke reaching the nasals

(text-fig. 89).

In several of the Celtic Shorthorn skulls from Newstead the occiput resembles
that of the Zebu.
Text-figs. 89-91

from skulls

The examination

in the

Royal College of Surgeons Museum, London.

of the bones of

Oxen from Anau,

Tui'kestan,

—

led Duerst to conclude
(1) that a large long-horned breed was
formed by the Anau.-li about 8000 B.C. from a large wild Asiatic
:

race which he regarded as the exact equivalent of the European
TJrus (Bos prlmigenius) (2) that about 6000 B.C. a small shorthorned breed, identical with Owen's Bos longifrons and Riitimeyer's Bos bracJiyceros, was formed at Anau, or brought to Anau
If, as seems
from some other settlement in Centival Asia.
probable, the Urus was the only wild Ox in Central Asia in
prehistoric times, it must be assumed that the small Ox in the
;

—
SKULLS OP 0\BX FROM NEWSTEAD.

281

possession of tlie Anau-li was a dwai-fed descenrlant of an Asiatic
variety of Bos jjrimigenius *.
It is doubtless possible that a small breed may have been
of the huge Urus by the ISTeoliths immediately after
they reached Europe, but the evidence, so far as it goes, suggests
that the Neoliths brought the "Celtic" Shorthorn with them
from Central Asia.
Though in Britain the Urus was hunted by the Neoliths
evidence of this we have in the Urus skull from Burwell Fen,
near Cambridge, with the frontals pierced by a Neolithic flint
implement thei-e is no evidence that Bos primigenius was once
domesticated in Britain or that the Neoliths allowed their
domestic cattle to breed with young wild bulls.
But on the Continent the Urus was apparently domesticated at
a comparatively early period and crossed with the small breed
Hence it may be said
originally brought from Central Asia.
that up to at least the Bronze age the majority of the domestic
some
cattle in Europe were the descendants of Bos primigenius
being nearly pure descendants of the imported " Celtic " Shorthorn breed, while others were pure or nearly pure descendants
of the indigenous wild Urus (Bos taurtis jjrimige^iitis).
There is no evidence that there existed in Europe or in Central
Asia a variety of Bos j)rimigeniiis with the occiput deeply notched
and otherwise resembling the one represented in text-fig. 84.
Neither is there any evidence that in Bos namadicus the Urus
the occiput was deeply notched or characterized by an
of India
excavated intercornual lidge. The only extinct form to which
the Newstead skull represented in text-figs. 84 and 86 bears any
marked resemblance is Bos acuiifrons of the Pliocene Siwaliks.
It has been suggested that the Newstead skull with a deep mesial
semicircular depression above the occipital crest belonged to a
hybrid between an Ox and a Bison, but this view is not supported
by the skulls of Ox-Bison hybiids. Moreover, in its occiput and
premaxillfe this Newstead skull (text- figs. 84 & 86) very closely
agi-ees with the skull of a Cadzow Ox (text-fig. 87) in the Royal
It may hence in the meantime be assumed
Scottish Museum.
that some of the cattle in the south of Scotland during the
Roman occupation were descended from an Indian race allied to

formed out

—

—

—

—

Bos acutifrons.
Of the Newstead
wards (text-fig. 82)

with horns curving backwards and downneed only be said that they seem to be more
intimately related to Bos namadicus than to Bos prmiigeniiis.
cattle
it

The polled Newstead cattle represent two distinct types. Some
had a neai^ly flat forehead, a nearly straight " intei-cornual " ridge,
and a square-shaped occiput; in others the forehead was very
uneven and ended in a pronounced mesial prominence which
projected upwards and forwards (text-fig. 77). The Newstead
* The small Ox of Aiiau is probably now represented in Asia
Zebus characterized by small horns of the Bos longifrons type.

bj'

the long-browed
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in the

modern Galloway and

in polled

belong to the Urus type, while those
with a mesial prominence seem to belong to the frontosus type of
ISTilsson.
As there were hornless cattle in Egypt as early as the
Fourth Dynasty, we are not likely soon to ascertain where or
Avhen polled breeds originated. There is no evidence that any
of the varieties of polled cattle are descended from hornless wild
ancestors; neither is there certain evidence of a pure horned
race suddenly producing polled offspring.
If, as seems highly
probable, the absence of horns is not due to reversion, the polled
condition was either acquired by the gradual reduction in the size
of the horns or suddenly,
In polled breeds
e. by mutation.
which now and then produce individuals with " loose horns " the
polled condition Avas perhaps acquired slowly, while in polled
breeds in which " scurrs " are unknown the polled condition was
perhaps due to a mutation. Though the Galloway and the white
polled " wild " Cadzow cattle may have descended from Bos
primigenius, the white polled Somerford, and the round polled
Aberdeen- Angus cattle with the premaxillfe extending well vip
between the maxillse and nasals, may be the descendants of an
Oriental race allied to a modern Syrian breed apparently in the
act of losing the horns.
cattle) obviously

?'.

13.

Plankton from Christmas Island, Indian Ocean.

Fare AN

—

I.

By George

Copej)oda of the Family Corycmdce.

On
P.

*,

[Received Octoljev 31, 1910

(Plates

:

Read February

X.-XIY.

7,

1911.]

t)

Through the kindness of Dr. W.T. Caiman I have had theopportunity of examining the Copepoda of a small collection (8 bottles)
of Plankton, made by Sir John Murray, K.C.B., F.R.S., and
Dr. C. W. Andrews, F.R.S., at Christmas Island in the Indian
Ocean, and presented to the British Museum by Sir J. Murray.
The gatherings were all made at approximately the same time
(July- August, 1908) and in the same locality, on the north side
of the island in shallow water neai- shore, and for this reason
it has not been thought necessaiy to refer to each of them
separately.

The

though small in bvilk, is exceedingly rich in
and the genus Corycceus is especially well represented.
It has been recognized that there are, in the the genus Corycceus, two groups differing from each othei' in several distinct
characters, the most notable being the form of the ventral
process, situated between the maxillipedes and the fii-st pair of
collection,

species,

* Communicated by Dr. W. T. Calman, F.Z.S.
t For explanation of the Plates see ^. 296.
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which is beak-shaped in one group and semithe other. There can be no doubt tliat these characters
are, collectively, of generic importance, and I propose the name
Corycella for that subdivision, as typified by C. gihbulus, which
is marked by the possession of a beak-shaped ventral process,
leaving the name Corycoeus for the remaining sj)ecies, of which
O. speciosus may be selected as the type.

feet of the female,
circulax' in

The genus Corycams was founded by Dana in 184.5 (6), his
diagnosis being repeated in 1846 (7), but no species belonging to
the genus was described till 1849 (8). Dana's definition of the
genus includes both the genera defined above, and his papers
describing the species, first published without figures in 1849 (8),
and afterwards with figures in 1852 (9), contain forms belonging
to both Corycella and Corycceus, but do not indicate any one of
them as forming the type of the genus.
The principal differences between Cwycceus and Corycella may
be summarized as follows
:

Genus Corycella, nov.

Abdomen

segment.

<?

;

Ventral process beak-shaped

^ 2nd antenna with setae on 1st and
2nd basal joints distantly feathered ;

in

.

terminal spine short in ^; inner edge of

2nd basal coarsely feathered.
1st to 3rd feet, exopodite with

outer edge

0.0.1

seta;.

4th foot without endopodite, exopowith 0.0.1 outer edge setae.

dite

Coeyc^us Dana.

Genvis

and $ one-jointed
4th thoracic segment without lateral
points, not distinct from 3rd thoi'acic
of

Abdomen

(J and $ usually twojointed ; 3rd and 4th thoracic segments
distinctly separate, the
latter
with
lateral points.
Ventral process semicircular in ^
2nd antenna with the
setae on 1st and 2nd basal joints not
feathered; terminal spine elongated in
,J> inner edge of 2nd basal usuallj' with
one or more strong teeth.
1st to 3rd feet, exopodite with 1.1.3
outer edge setae.
4th foot with endopodite bearing one
or two setae, exopodite with 0.1.1 outer

of

.

edge

setae.

The one- jointed abdomen and the feathered setse of the second
antennae occur, as Dahl has pointed out, as characters of immatu.rity in the genus Corycceus.
Giesbrecht (10) recognises five species of Corycams in the
group for which the name Corycella is proposed, viz., C. gihhulus
Giesbr., C. concinnus Dana, C. rostratths Glaus, C. carmatus
In Dahl's revision of the
Giesbr., and C. longicaudis Dana.'
genus (5) he accepts C. gibbuhis, C. concinnus, C. carmatus,
C. rostratus, and, under the new name of C. tenuicattda, C. longicaudis, asserting that Dana's description of C. longicaudis really
refers to C. S2ieciosus juv., a view which is strongly supported
by Dana's figures. Dahl also recognises Dana's (8) description of
C. gracilis as being good, but does not give any reason for this
Dana's description and figures of G. gracilis evidently
opinion.
refer to a male of Corycella, but the specific differences between
the males of this genus are so slight that it does not appear
possible to refer the description and figures with certainty to any
Dahl's belief that G. j^elhicid^is of Dana is the
particular species.
female of what he recognises as C. gracilis also appears to be
a mere conjecture, there being very little evidence for or against

.
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figures,

which, apparently, include

two

different species.

Wolfenden

believes that he has recognised the
but his figures and descriptions refer
undoubtedly to the species which Giesbrecht has described as
C. 2}6ttit'Cidus

(11) also
of Dana,

C. gibhidus.
Dahl, in the paper referred to above (5), which is a preliminary note on the Oopepoda of the Plankton Expedition, has

drawn up a useful diagnostic table of the members of the genus
C'oryccBus as recognised by. him.
The poi-tion which refers to the
genus Gorycella has been translated by Dr. Wolfenden (11) in his
account of the Maldive Oopepoda. In this table Dahl gives as
a mark to distinguish the other members from C. rostrattis,
"Yiertes Beinpaar mit einem inneren Za pfen welch er eine Borste
triigt."
If by " Zapf en " is meant endopodite, as is undoubtedly
the case in the latter part of the table, and as Wolfenden translates it, this statement is an error, as the endopodite is absent
throughout the group. There is a misti-anslation in Wolfenden's
table which detracts somewhat from its usefulness the sentence
" Genital openings of $ set at end of abdomen " should read
" distant from end of abdomen," " vom Ende des Abdomens
entfernt."
;

The specific characters in the genus Gorycella are very slight
and depend mainly on the shape of the abdomen and the third
thoracic segment.
The following is an attempt to draw up
a diagnostic table, to include the females of which a recognisable
description exists and two new species from the Christmas
Island collection, which are describee! below.
1.

2.

Furca only twice as long as broad
Fnvca three or more times as long as broad.
A Furca shorter than widest part of abdomen in dorsal view.
a. Widest part of abdomen behind the middle, 3rd thoracic
segment with dorsal hvimp.
a. Abdomen less than twice as long as high in lateral
view, median furcal spine short and stout
/3. Abdomen ca. 2f times as long as high in lateral view,
median furcal spine slender
h. Widest part of abdomen in front of middle, 3rd thoracic
segment not humped dorsallj'.
a. Thoracic spines long, abdomen with ventral setose
pad
13. Thoracic spines short, abdomen without setose pad ...
B. Furca longer than widest part of abdomen.
a. Furca less than half as long as abdomen, 3rd thoracic
segment with dorsal hump
b. Furca less than half as long as abdomen, 3rd thoracic
segment without dorsal hump

C. rostrata.

.

C. f/ilihila.
C. Irevig, sp. n.

C. ca rinata
C. citrta, sp. n.

C. Inngicmidis.

C. concinna.

CoRYCELLA GiBBULA Giesbr.
Coryccmis gihhidus Giesbrecht (10).
Corycmus pellucidus Wolfenden (11).
? Corycceus onegalops Will.-Suhm (1).

Common

in all the gatherings, upwards of 120 specimens.
easily recognised characters of the female of this

The most
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species are tlie deep ceplialon with eyes rather small and set far
apart, the abdomen widest at its posterior third (without furca)

and usually bearing two spermatophores, the furca contained
2t times in the rest of the abdomen, the middle furcal seta thick
and equal in length to the width of the furca, and the setose pad
pai-t of the abdomen.
Wolfenden (11. p. 1027) has described at some length a female
Coryca'us which occurred plentifully in the Maldive collections,
and which is apparently identical with the above. He ascribes
it to G. peUucidus Dana, and records C. gibbulus as a separate

on the antero-ventral

He remarks, however, that he believes that the C. pelhtcidus of the IMaldive collections is probably identical with
His figure of the fourth foot (fig. 9, pi. xcix.) is
0. gibbulus.
evidently incorrect in showing an endopodite bearing a long seta,
as in the text it is said that no endopodite is present.
Giesbrecht's (10) figure of the female abdomen of C. gibbulus in
lateral view is not so deep nor so irregular in outline as are all

species.

my

specimens in this they agree more nearly Avith Wolfenden's
but I think thei-e can be no doubt that all these forms are
;

figure,

identical.

It seeins ]iot improbable that Willemoes-iSuhm's C. onegalops
in reality this species, but his description and figure, as
given by Brady (1), can hardly be regarded as constituting a valid

was

Bi'ady's C. peUncidtcs

diagnosis.

Distribution.
recoiTls),

Red

Sea,

and Tropical

CORYCELLA BREVIS,
Female

(PI.

X.

may

Arabian

also include it with others.

Sea,

Indian Ocean (many

Pacific.
Sp. n.

(PI.

figs. 1, 2).

X.

figS.

— Length

1-6,

-85

PL XI.

mm.

;

fig. 7.)

cephalothorax,

abdomen and furca -3 mm. cephalon
in middle line, '54 mm.
eyes large, prorather deep, curved doi'sally in lateral view
minent in dorsal view.
2nd thoracic segment with slight dorsal hump, as in C. gihbula
;

;

;

and

(

\

longicmtdis.

3rd thoracic segment (PL X.

fig.

6)

with comparatively short

lateral points.

Abdomen

widest at

its

posterior | excluding furca

;

in lateral

view the abdomen is parallel-sided for about 4' of its length, and
it has a slightly spinulose anterois then tapered to the furca
;

venti'al boss.

Fui"ca about 6 x 1, contained 21 times in rest of abdomen
median terminal spine not very strong, about twice as long
;

its

as

width of furca.

and 2nd antennse (PL XI. fig. 7) as in C. gibbula.
(PL X. figs. 3, 4) .almost the same as in C. gihbula.
The 3rd joints of the exopodites of the 1st .and 2nd feet are
1st

1st to 3rd feet

finely serrate, in the 3i-d foot the serrations are not visible.
4th foot (PL X. fig. 5) as in (. gihbida. hollowed on distal

margin of 2nd basal
acute angle with

;

inner margin of the 2nd basal forms an

its base.
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The characters which distinguish this species from C. gibbula
are the proportionately greater length and different form of the
abdomen and the shorter 3rd thoracic spines.
Only one specimen was found.
CoRYCELLA coNCiNNA Dana.
In five gatheinngs, about 30 specimens.
Giesbrecht (10) has given a figure of the female of this species
liy which it can easily be recognised, but he does not i-efer to the
presence of a setose pad, as in C. gibbula, on the antero- ventral
part of the abdomen.
Distribution. Widely distributed in the Indian Ocean, Tropical

and South

Pacific.

OORYCELLA CARINATA Giosbr.

XI.

(PI.

fig. 10.)

In five gatherings, 55 specimens.
Length of females '85 mm.

The

characteristic features of this species are the cephalon (deep

from front to back), the small eyes moderately far apart, the long
slender thoracic spines, and the abdomen, widest at its anterior
fourth (excluding furca), with a ventral setose pad. The furca is
about half as long as the rest of the abdomen.

CoRYCELLA CURTA,
Female

(PI.

XI.

X.

(PI.

Sp. n.
figs. 1,

figS.

2).— Length

7-11, PI. XI.
"7

mm.

figS.

Very

1-6.)

close in

general appearance to G. carinata, bvit may be distinguished by
the more slender build in lateral view, by the shorter thoracic
spines, which do not reach as far as the genital openings, and by
the absence of the patch of fine setfe or spinules on the anteroventral part of the abdomen.
The furca is short, about 2x7, and contained 2| times in the
length of the rest of the abdomen (PI. XI. fig. 3), which is
broadest at its anterior fourth and tapered posteriorly.

The appendages have no special features. The fine serrulation,
found on the third joints of the exopods in some species, is absent
(PI. X. figs. 7, 8). The 2nd basal of the fourth foot (PI. X. fig. 11)
is rounded on its inner face, and does not form one straight line
with the inner face of the 1st basal. The angle between the
base and inner margin of the 2nd basal is slightly obtuse.
Only one specimen was found.
In the same gathering there occurred two specimens which
seem to be the males of the above, on account of the similarity of
their thoracic spines, fourth feet and furca, and their small size.
Male (PI. XI. figs. 4-6). Length '65 mm. Cephalothorax in
middle line "4 mm., abdomen and furca '24 mm. The form of
the

abdomen

(PI.

XL

fig.

4) is

more

easily

shown in the

figure

than described. The outer edges of the 3rd joints of the exoThe angle between
podites of 1st and 3rd feet are not serrulate.
the base and inner margin of the 2nd basal of the 4th foot
(PI.

XL

fig. 5) is

slightly obtuse.
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Sp.,

S

(PL XI.

•

figS, 8, 9.)

There were present numerous specimens of males of CoryceUa
belonging to at least two species judging by size alone, as in other
characters they seemed to be in agreement.
These doubtless
represent the males of C. gibbula, C. concinna, and C. carinata,
but I have not been able to i-efer them to their respective females.
In size the brger measured "85 mm. and the smaller •78-*8 mm.
Dahl's (6) recognition of Dana's C. grciciUs is based on a supposed
identification of a figure of a male
but Dana's (9) figures would
apply equally well to any one of these specimens, and I do not
think that there are any giounds for regarding his description
;

as valid.

The proportional length of abdomen and furca in these
mens was 7 3 in one of Dana's figures of 0. gracilis it is 3
:

;

speci:

2 and

Cleve (2) has given figures of the male of
C. gibbula, which agree fairly well with my specimens, except
He
that the width of the abdomen is greater in his figures.
states that the propoi-tion of abdomen to furca is 2:1, but in one
figure shows it as 9 5, and in the other as 8:3, so it is possible
that he may have been dealing with more than one species.
The figures (PI. XI. figs. 8, 9) are taken from a specimen of the
larger form.
in the other 4

:

2.

:

Genus Coryc^us.
Of

the

genus

Corycceus,

number

as

restricted

there

above,

is

a

more or less well described forms, which
may be conveniently summarised under the grouping adopted
by Dahl.
Of the forms with a very long furca, a convenient but heterogd^neous group, Giesbrecht has figured C. longistylis and C.furcifer,
while C. lautus of Dana is easily recognised from his figure.
The species of which the females have a one-jointed abdomen
are, according to Giesbrecht, C. alattis, C.flaccus, and C. elongatns
to them Dahl adds C. limbatus of Brady, originally described
from a male.
considei'able

of

;

Cm'ycceus rohustus stands alone in having the end claw of the
2nd antenna elongated in both sexes.
Of the forms without setae on the genital segment of the
female, all of comparatively large size, Giesbrecht has dealt with
C. sjieciosus, C. dance, and C. ovalis, while Dahl accepts as a
valid description the
vitreus of Dana.
The remaining species, which do not fall into any of the above
groups, are mostly of very small size.
They all have setfe at the
genital pores of the female abdomen, and may be divided into
two groups according as the endopodite of the fourth foot bears
one or two setse. Of the first group C, obtusus, C. gracilicaudatus,
and C. venustus ha%'e been figured by Giesbrecht C. minutus,
catus, and 0. paciiicus have been described, in his synoptic

C

;

C

table,

without

figures,

by Dahl, who

also

admits C.

lattis of

Dana

^88
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Lubbock.
Of the second group, with two
luhhocki and
on the endopodite of the fourth foot,
anglicus is a wellG. tenuis have been figured by Giesbrecht

and

C. huxleyi of

C

setfe

;

known

British waters

species in

C.

;

C

amazonicus, C. asiaticus,

minimus, and C. africanus figure as new species in Dahl's table
erythrceus has been described and figured by Oleve (4).
and
The three new species described below belong to the last group.
C.

;

C

CoRYCiEUS LONGiSTYLis Dana.
C. longistylis
C. variihs

Dana

Brady

(9).

(1).

C. longistylis Giesbrecht (10).

Present in four gatherings, 5 females and 7 males.

Both sexes of G. longistylis are easily distinguished from
and G.furcifer, which also have a long furca, by the
broad spreading 3rd thoracic segments. The female is not completely figured by Giesbrecht, but Brady's figure of the whole
animal (1) (pi. Hi. fig. 1), under the name G. varius, is fairly
G. lau,tus

aecura,te.

Distribution. Indian Ocean, China Sea, and Tropical Pacific.

CoRYC^us LAUTUS Dana.
G. Icmtits

Dana

G. lautus

Dahl

(6).

(5).

Present in four gatherings, 12 females and 29 males.
is distinguishable from that of G.ftm-cifer by its
larger size, 2'75 mm., G. ftircifer $ measuring only 1-8 mm.,
and by the form of the abdomen, the anal segment being much
wider in front than behind, while in G. furcifer it is only slightly
The male of C. lautus (2* 15 mm.) is consideralbly larger
tapered.
than that of G.furcifer (1'3-1"45 mm.), but otherwise resembles
The furca, however, is
it rather closely in general appearance.
only li times as long as the rest of the abdomen, instead of
almost \\ times as in G. furcifer S
Both species can be readily distinguished by dissection, G. lautiis
having two setse on the endopodite of the fourth foot, while iii
Dana's (9) figure of G. lautus 2 is
G.furcifer there is only one.
easily recognisable as distinct from G.furcifer.
Distribution. Kingsmill I. (Daoia), N.E. Atlantic.

The female

•

OoRYCiEUS ALATUS Gicsbrecht.

The female of G. alatus
36 specimens occurring in

is

well represented in the collection,

five gatherings.

The shape

of

the

abdomen, as well figured by Giesbrecht, makes it unmistakable.
The males of this species and G.fiaccus present some difficulties.
While the females of G. alatus and G.fiaccus number respectively
36 and 12, there are 76 specimens of a male which corresponds
These
closely to Giesbrecht's (10) description of G. elooigatus d
specimens axe undoubtedly the males of G. alatus and G. flaccus,
•
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but I have )ieeii unal)le to distinguish between them or to
They can be
separate them satisfactorily from C. elongatas S
readily picked out under a dissecting microscope, owing to the
fact that, apart from differences of form, the maxillipedes are
coloured a rusty- red.
Distribution. Tropical Pacific.
•

CoKYOiEus FLACcus Giesbrecht.

There is nothing to add to Giesbrecht's (10) figures and desciiption of this species, which is easily separated from (J. alatus,
tlie only species which it at all resembles, by the form of the
abdomen and furca. There occurred twelve specimens, females,
in three gatherings.
The other two species of this group, G. elongatas and G. lirnhatus^ which Dahl (5) regards as distinct, were not found in the
collection.

Distrihation. Mediterranean, Indian Ocean, Tropical Pacific.

CoRYC'.Eus ROBUSTUS Giesbrecht.
G. venastns

Brady

(1).

G. rohustus Giesbrecht (10).

Present in three gatherings, 10 males and 2 females.
The female is i-ecognisable by its very lai-ge size and by the
form of the genital segment, which is provided with lateiul ridges
and overlaps the anal segment in dorsal view.
There can be no doubt that the species which Brady (1) recorded as G. venustus Dana was in reality G. robustios. The
detailed figure of the abdomen shows the genital segment over-

way wliich is characteristic of that species
The figure (pi. liv. fig. 8) of the whole animal is
somewhat misleading, as the artist or engraver evidently, after
lapping the anal, in a
alone.

the picture was finished, mistook the lateral abdominal ridges
for egg-sacs, and touched them up with a view to increasing the

Anyone who compares

Giesbrecht's figui-e of
38) with Brady's figure of G. venastus (1) (pi. liv. fig. 8) can hardly avoid the conclusion that
both had the same species before them. The dimensions given
by each are identical. Brady's description does not mention any
Giesbrecht's suggestion that Brady's
characters of specific value.
G. venustiis was really G. ohtusus seems to me to be quite i)aseless.
Distrihation. Red .Sea, Arabian .Sea, Indian Ocean, Tropical

i-esemblance.
G. rohiostus

Pacific,

and

$ (11)

off

(pi.

Cape

of

li.

fig.

Good Hope.

CoRYC.EUS SPECiosus Dana.

An

easily recognised species, well represented in tlie collection.
It occurred in six gatherings, 22 females and 33 males.
Distrihution. Mediterranean, Pted Sea, Arabian Sea, Indian

Ocean, Tropical Pacific,

North Atlantic.

ofl:"

Cape of Good Hope, Tropical and

—
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CoRYC^us DANJE Giesbrecht.
Dahl (5) lias proposed that Giesbi-echt's name of C. danm
should give way to Dana's G. crassmsctdus which he belieA'es to
There is some resemrepi-esent the male of the same species.
blance in the figure given by Dana to G. danm S but there does
not seem to be any reason for upsetting a well-established name
with a recognisable description on account of its possible identity
with a very imperfect description with insufficient figures, to
which, at best, it can only be brought home by a process of
,

exclusion.
G. dance occurred in seven gatherings, 44 females and 70 males.
Disiribtotion. Mediterranean Sea, Red Sea, Arabian Sea, Indian
Ocean, Tropical Pacific, oif Cape of Good Hope.

OoRYCJEus GRACiLicAUDATUs Giesbreclit.

(PI.

XI.

figs. 11, 12.)

Dahl (5) has proposed that Giesbrecht's name should be regarded as a synonym of Dana's G. agilis, which i-epresents a male,
Females, which are almost certainly
length yLy inch or '83 mm.
Giesbrecht's G. gracilicaudatus, occurred in five gatherings, nine
In Dahl's key they fall in with G. agilis.
specimens.
What I believe to be the male of the species occuried in three
gatherings, 50 specimen* (PI. XI. figs. 11, 12). The length was
•76 mm.
The proportions of the abdomen and furca agreed
fairly well with Dana's figure of G. agilis, but the 3rd thoracic
segment had the distance between its points less than the width
In Dana's figuie
of the hinder end of the 2nd thoracic segment.
These males^; wei-e
the points are spread widely outwards.
i-emarkable in having the longest fui-cal seta, bright red.
Distrihution. Red Sea, Arabian Sea, Indian Ocean, Tropical
Pacific.

CoRYC^us CATUS Dahl.

(PI.

XII.

figs.

1-3.)

(5) has given the above name to a species of Govycmus,
the female of Avliich is only to be distinguished, according to his
diagnostic table, from G. ohtusits {G. ovalis of Dahl) by having
outstanding sharp points on the ends of the 4th thoracic segment,
whereas in G. obtusus the ends of that segment are short and
blunt.
The other chaiacters, extracted from his table, are
Endopodite of 4th foot with one seta abdomen with seta behind
the genital opening size not more than 1 mm. furca comparathird thoi-acic segment spreading, more than | as
tively short
broad as fii-st, the points not reaching to the distal end of the
genital segment
anal segment very little longei' than its basal

Dahl

;

;

;

;

;

width.

There are several specimens of a female Govi/cceus in the
which agree with the above diagnosis and aie eithei'

collection

G. catus or a new species, the probability being in favoui- of the
former view. They occur in five gatherings, 90 specimens in
The 3rd thoracic segment in doisal view, though spreading.
all.
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not so wide as in 0. obiiosas, being at its widest pai't, a little
Ijehind the anterior margin, only just ^ as wide as the widest part
of the cephalon (PI. XII. fig. 1).
The points of the segment are
slightly conti'acted, the distance between them being only | of the
is

width

The

of the cephalon.

total length is '9

mm.

The most

noticeable features, in comparison with C. obkosics,
are the sharp slender points to both the 3rd and 4th thoracic
segments (PI. XII. fig. 2), and the somewhat larger eyes, separated
by I'ather less than theii- own dianietei-.
The foi-m of the
abdomen and furca is v'eiy similar in both species.

CoRYc^us OBTUsus Dana.

(PI.

XII.

figs.

4-6.)

Cor>/cc8i(,s obtasas Dana.
C. obtusus Giesbrecht.
0. ooalis Dahl.

According to Dahl

(5),

Giesbrecht

is

in error in his identification

which he has described and figured under the
obtasus Dana, Dana's species being different and not

of the species

name

of G.

He

found sxibsequently.

believes that

really refers to the species

name
Under

the

which Glaus

Giesbrecht's description
had described under

(2)

of C. ovalis.

these circumstances the course least liable to cause
confusion would be to reject both Dana's and Glaus's names
however, for the present, I assume that Giesbrecht's name is
Eighteen specimens, females, of the species in question
correct.
occurred in the collection, in three gatheiings.
The distinguishing characters are the size, 1'05-1"1 mm., the
wide spreading third thoracic segments, the bhmt tips to the
fourth thoracic segments (PI, XII. fig. 5), the fine seta^ in front
of the genital openings, the anal segment as long as it is bi'oad
at the base and nearly as long as the furca, and the single
seta on the endopodite of the fourth foot (PI. XII. fig. 4).
Distribution. Red Sea, Arabian tSea, Indian Ocean, Tropical
Pacific, Tropical Atlantic.

;

CoRYC^us TENUIS Giesbrecht.

(PI.

XII.

figs. 8, 9.)

Of the forms with tv/o seta) on the endopodite of the foui'th
foot and a moderately long furca there are two species, females,
in the collection.

One

of these is described below as ne^v, the

In Dahl's (5) key the choice lies
former being distinguished
of a corner on the inner side of the
lateral prolongation of the 3rd thoracic segment and by a small
hook-like ventral pi-ocess on the j^roximal end of the abdomen.
Both these characters are present in my specimens and, if the
table were closely followed, they ought to be C. anglicihs.
They
ai-e, however, not that species, being distinguished fi-om it Ijy the
shorter genital segment with much more slendei- seta?, the form of
the anal segment, which is parallel-sided and about twice as long
other appears to be

('.

tenuis.

between C. anglic>(,s and C.
in the key by the presence

tenuis, the

MR.
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and the fuvca, which is slightly longei' and more slender.
They agree well, on the other hand, as far as the text and figures

as wide,

go, with Giesbrecht's description of G. tenuis, though that writer
makes no mention of the ventral hook on the genital segment.
The length, r05 mm., is slightly greater than that given by

The length of the cephalothorax in the
Giesbrecht, viz. "9 mm.
middle line, dorsal view, is '64 mm., of the abdomen and furca
•41 mm., the proportional lengths of abdominal segments and
Measured along the ventral margin the
furca being 14 8 18.
The pigment of the
proportions are more nearly 12 10 17.
eye-apparatus shows very distinctly thiough the body as of a blue:

:

:

:

green colour.
The second antenna (PI. XII. fig. 9) bears a long spine on the
first basal joint and a much shorter spine, one-third as long, on
the second basal joint. The inner margin of the second basal ends
The terminal claw of the second
distally in two strong teeth.
antenna is just equal to the spine of the second basal.
The swimming-feet have no distinctive features, except that the
terminal spine of the exopodite of the second foot is very slightly
cui^ved.

Six specimens were found in two gatherings.
Distribution. Indian Ocean and Tropical Pacific.

CoRYC^us DUBius,

(PI.

sp. n.

XII.

fig. 7,

PL XIV.

figs.

5-9.)

In the Maldive collections Dr. Wolfenden (11) obtained a
specimen of Gorycmus, which, following Dahl's table, ought to be
C. amazonicas, but, as he remarks, without figures it is impossible
In the Christmas
to refer it with ceitainty to that species.
Island collection there occurred one specimen of a female,
described below under the name of C. duhius, which may well be
the same species as that to Avhich Dr. Wolfenden refers, but
again the absence of figures precludes certainty. The particulais
namely, the size, 1*0 mm., and the
given by Dr. Wolfenden
proportionate lengths of abdomen and furca 7:8: 9 come very
near '97 mm. and 21 23 28, the corresponding measurements
The lateral prolongations of the third and
in my specimen.
fourth thoracic segments are short in both specimens. In
Wolfenden's specimen, however, the spine on the second joint of the
second antenna is said to be " not more than half the length of
that of the 1st basal, and shorter than the distal hook," but in
mine the spine in question is just one-third as long as that on
the 1st basal and is distinctly longer than the distal hook.
Cleve (4) has described a species, C. erythrceihs § from the
Red 8ea, Avhich is very closely allied to both the above-mentioned
forms, but if his description be taken as accurate it must be
The female genital segment has seta? on the genital
distinct.
openings and a ventral hook, the endopodite of the 4th foot has
two setce, and the furca is moderately long. The size -88- '94 mm.
The proportions of the
is slightly less than that of G. cliMas.

—

:

—

:

,
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abdominal segments and fiirca are 10 10 12, «. e, the genital
and anal segments are equal in the figure, however, the genital
segment is shown as being the longer. The most noticeable
difference is in the 2nd antenna, in which the spine of the 2nd
basal is figured as being half as long as that of the 1st basal, and
is said to reach to the distal margin of the joint.
In my species
the spine of the 2nd basal is only one-third as long as that of the
1st, and falls short of the distal margin of the joint by half its
:

:

;

own

length.

In view of this uncertainty it seems advisable to give the
Christmas Island specimen a distinct name until the specific
chaiucters of C. amazonicus aiid C. erijthrcei(,s are more fully
known.
Female (PI. XIV. fig. 5).— Length -97 mm. cephalothorax in
;

mid-dorsal line -58

mm.

;

abdomen

-39

mm.

(PI,

XIV.

projiortions of abdominal segments and furca, dorsally 21
ventrally 16:22:27.
Sides of cephalon parallel, Ceph.

fig.

6)

23 28,
+ Th. 1

:

:

being about twice as long as broad. Points of 3rd thoracic segment (PI. XIV. fig. 7) not very long (broken in my specimen),
with thickened margin on posterior edge. 4th thoracic segment
short, with sharp points. Genital segment about 1 j times as long
as wide, with setse on genital openings, in lateral view with a
small sharp hook anteriorly on ventral edge. Anal segment a
little longer than genital segment and slightly overlapped by it
dorsally, about three times as long as wide.
Fui^ca slightly
diverging, a little longer than anal segment.
Furcal rami about

1x10,
1st

tei'minal setfe missing.

antenna

six- join ted, proportional lengths of joints } ^ ^

"^

^ ^
.

2nd antenna (PI. XIV. fig. 8) with spine on 1st basal very long
spine on 2nd basal short, about § as long as that on 1st basal and
falling short of the nearest point of distal margin of joint by
about half its own length. Distal margin of 2nd basal with two
sharp teeth. Terminal spine of 2nd antenna very strong, shorter
than spine on 2nd basal.
Mouth-parts not satisfactorily made out.
Jointing and number of setee of swimming feet normal.
;

1st foot exopodite with broad terminal spine, almost as lono- as
endopodite, with fine denticulations.
2ud foot (PI. XIV. fig. 9) terminal spine of exopodite almost
straight, with moderately coarse denticulations on outer edge and
two small distal serrations on inner edge (possibly an individual
eharacter and not specific).
3rd foot with long slender terminal spine on exopodite, the
proportional lengths of joints and spine being 28 20 60 70.
endopodite small, with two setje
4th foot (PI. XII. fig, 7)
exopodite slender, the proportional lengths of its joints beinoapproximately 6:4:5; outer edge seta on 1st joint almost
as long as 2nd joint, blunt process on 2nd basal joint internal to
endopodite.
:

:

:

:

:

:

Proc. ZooL.

See— 1911,

Xo.

XX.
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Sp.

(PI.

11,

XIII.

figS.

7-9, PI.

XIY.

1-4.)

—

Female (PI. XIV. fig. 1). Length -95 mm. ceplialothorax in
middle line "64 mm., to end of thoracic spines -Tmm. abdomen
Proportional lengths of abdominal
•31 mm. (PI. XIY. fig. 4).
segments and furca 19 12 10. F'urcal rami about five times as
long as wide. The genital segment is about | as wide as long
and 4 as deep, in lateral view, as long the antero-ventral angle
is very marked in lateral view, being almost a right angle,
rounded off at the apex and furnished with a small patch of
minute spinules. The points of the 2nd thoracic segment are
The points of the 4th
short and notched on the inner margin.
thoracic segment are very short, but sharp at the extreme tip.
;

;

:

:

;

.

The

eyes are of

medium

and are separated by rather

size

less

than their own diameter.
1st antenna, proportional lengths of joints

^ 3 ^ ^ 3 2-

with long spine 2nd
basal with spine about | as long as that on the first, and two
rather slender teeth on its distal edge. The terminal spine of the
2nd antenna is about half as long as that on the 2nd basal.
The pi-oportional lengths of the joints of the swimming-feet are

2nd antenna (PL XIIL.

fig.

9)

:

1st basal

;

best seen in the figures.
The outer edge spines of the exopodites of the 1st and 2nd feet
(PI. XIII. fig. 8, PI. XIY. fig. 3) have well-developed laminaj, but
The terminal
on the 3rd foot they are very slightly lamina,te.
spine on the exopodite of the 2nd foot is slightly curved, on the
In the 4th foot (PI. XIII. fig. 7)
1st and 3rd feet it is straight.
the outer edge si3ine of the 1st joint of the exopodite is short and
The endopodite of the 4th foot bears two moderately
slender.
large setse.

Five specimens, females, were foiuid in two gatherings.
Comparing G. anch-ewsi with the other species in which there
are two setse on the endopodite of the 4th foot, we find that it is
separated from C laiUus, C. luhhocki, C. tenuis, G. erythrcetis,
G. venustus, G. anglictts, and G. africanus by its short furca,
which is less than ^ of the length of the rest of the abdomen.
In G. amazonicus the anal segment is said to be longer below
than the genital, a fact which at once distinguishes tha,t species.
In G. asiaticits and G. 'minimus, according to Dahl's table, the
furca agrees in being about half as long as the genital segment,
but the genital segment is snid to be respectively two and three
times as long as the anal, while in G. andreivsi it is only 1| times
as long.

CORYC^US MURRAYI,
Female (Ph XIII.

Sp. n.

(PI.

figs. 1, 2).

XIII.

figS.

1-6.)

—Length

1*2 mm,,: eephalothorax
furca '43 mm.
The pro-

in middle line '75 mm. ; abdomen and
portional lengths of the abdominal segments and furca in "01 mm.
The wings of the 3rd thoracic segment
12.
13
are 18
:

:
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XIII. fig. 3) fire long, sharp-pointed, and spi^eading, the
width between the points being § of the width of the cephalon
and equal to the length of the abdomen without furca.
The
.abdomen is wide in front and regularly tapered to the furca,
the segmentation between the genital and anal segments being
ratlier obscure. Immediately behind and exterior to each genital
opening is a small blunt process or papilla projecting beyond
the margin of the genital segment in dorsal view.
The setfe
at the genital openings are very small and might easily be
(PI.

overlooked.
fig. 4) is much stouter than in
and has one strong tooth on the inner margin of the
2nd joint. The seta on the 2nd joint is rather more than half as
long as that on the 1st joint, and reaches almost to the end of
The terminal claw of the 2nd antenna is
the inner edge tooth.

The 2nd antenna (PL XIII.

C. andreiosi

strong.

The swimming-feet have no special characters. The terminal
spine of the exopodite of the 2nd foot (PI. XIII. fig. 6) is only very
The endopodite of the 4th foot (PI. XIII. fig. 5)
slightly curved.
bears two moderately strong setae, and the outer edge spine of the
1st joint of the exopodite is i-a.ther shoi^t.
This species is rather closely allied to the above-described
C. andreiosi, having, like it, setae on the female genital segment,
two setfe on the endopodite of the fourth foot, and a short fvirca.
Six specimens were found in three gatherings.
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EXPLANATION OF THE PLATES.
All the figures have been drawn with the aid of a camera lucida.

Plate X.
Fig.

1.

2.

CoryceUa hrcvis $

,

dorsal view.
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Spiders.

R. Hogg, M.A., F.Z.S.
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1911.

(Text-figures 92-96.)
Prof. Chas. Chilton, of Christchurch,

New

Zealand, suggested

to his students that they should in the vacation collect specimens

at various points over the Noi'th and South Islands, wherever
their homes were situated.
The result is that from some halfdozen localities specimens of spiders were brought in within the
space of a few weeks, and these he has kindly sent to me.
New Zealand for a considerable period has been rather well
worked from a zoological point of view, and its spider fauna
described not only by Dr. Koch but by local men such as
Messrs. Urquhart and Goyen.
It is therefore not a little remarkable to find in the small collection here described so large
a pi'oportion of new species, and, moreover, the same new species,
in one case from three, and another from two widely separated
localities at the same time.
The thirty specimens comprise no
less than twelve species of eleven genera.
Of the species, four
are new, and one a local variety of an Australian species not
hitherto recorded from New Zealand.
They were collected mostly
from Ruakura and Wellington, in the North Island, by Miss B.
D. Cross, and one by Mr. E. P. Turner from the summit of
Mt. Ngauruhoe shortly after an eruption. The latter appears
to have minute particles of volcanic dust adhering to it.
The species from the South Island were taken by Messi's.
R. N. Hawkes and G. M. Thomson, and by Prof Chilton himself
On Mt. Peel, in the Province of Canterbury, Mr. Hawkes
picked up at random a male Uliodon of a new species, a new
species of Ar-gocteuus, a male of Cainhridgea.antipodiana (with
its unique form of stridulatory organ), and three females of Forrhothele antiiJodiana Walck., a new locality for the two latter
.

species.

In 1905 (Zool. Jahrb. xxi. pt. 4, 1905) M. Simon formed a genus
Mynoylenes for a spider (J/, iiisolens) from the Chatham Islands,
500 miles east of New Zealand, a,nd I was recently able to describe
another species (Reports Phil. Inst, of Canterbury, N. Z., 1909,
vol. i. p. 165) from the Sub- Antarctic Auckland and Campbell
Islands, south of New Zealand, but the genus had not so far been
recorded from New Zealand itself. Miss Cross, Prof. Chilton, and
Mr. Turner send specimens, one each from separate localities:
Ruakura and Mt. Ngauruhoe in the North, and Picton
tiie
South Island. These, although differing in size, are all adult and
appear to be similar. I have taken them to be the same species.
Hemicloea rogenJioferi L. Koch and Araneus verrucosus Walck.,
from Ruakin^a, are among the few spiders hitherto known to
be common to both New Zealand and Australia. and Tetragnatha

m

;
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ferox L. Kocli, with some slight variations, is now for the first
time recoi'ded from New Zealand.
Prof. Chilton sends Desis marina Oamb., taken by himself in
Lyttelton Harbour, and a Pardosa from Picton Harbour.

Suborder

Family

MYGALOMOKPH^.
AYICULARIDJE.
Diplurin^e.

Subfamily

Group Machotheleje.
Genus PoRRHOTHELE Simon.

PORRHOTHEtE ANTIPODIANA Walck.
Three females from
Mr. R. N. Hawkes,
Suborder

Mt. Peel, Canterbury.

AEANE^ VEE^.
Family
Subfamily

Section

Collected

by

ECRIBELLAT^.

DRASSID^.
HEMiCL(EiNiE.

Genus Hemiclcea Thor,
Hemiclcea rogenhoferi L, Koch,

One male from Ruakura.

Miss B. D. Cross.

ARGIOPID^.
Subfamily Argiopin^.
Family

Group Tethagnatheje,
Genus Tj^tragnatha Latr,

Tetragnatha ferox L. Koch, var, cross^e, nov.
One male and two females from Ruakura.
Miss B. D, Cross.
A few variations from the Australian form are noted below,
but

it

is

so like in other respects that I do not think it can be

specifically separated therefrom.

Group Arane.^^,
Genus Meta

Clerck.

Meta argentata Urquhart.
Nephila argentatum Urq. Trans. N.Z. Inst.

One male and two females from Ruakura,
These correspond

so nearly in all respects

vol. xix. p. 92.

Miss B. D. Cross.
with Mr, Urquhart's

description of the i\'^e^7AiZ« above mentioned, except that the side eyes
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are close together, that I have no doubt ns to theiv belonging to
tlie same species.
The silvery colouring of the abdomen is
suggestive of some of the Nephilcti, especially N. venosa L. Koch,
but the shape of its cephalothorax and shorter lengths of tarsal
joints show that it is not a Nepliila^ of which genus no species
liave been recorded from New Zealand.

Genus AuANEUs Linn.

Araneus verrucosus Walck.

Two males and

six females

Family

from Ruakura.

Miss B.

1).

Cross.

CLUBIOKID^

Subfamily C t e n i n

.e.

Group Ctene^'E.
Genus Uliodon L. Koch.

UlIODON HAWKESl,

Sp. n.

One male and one

female

Mr. R. N. Hawkes.
One male fi-om Wellington,
Subfamily

Mt.

fi-om

Peel,

Canterbury.

Miss B, D. Cross.

Liocranin^.

Group MlTUIlGE-E.
Genus Argoctenus L. Koch.
Argoctenus aureus,

sp. n.

One female from Mt.

Peel.

Family

Mr. R. N. Hawkes.

AGALENID^.

Subfamily C y b

.e i

N

js.

Group Besiege.
Genus Desis Walck.
Desis marina Cambr.

One female from Lyttelton Harbour.

Prof. Chilton.

Gi'oup Cyb^ee,e.

Genus Mynoglenes Simon.

Mynoglenes chtltoni,

sp. n.

One male from Ruakura. Miss B. D. Cross.
One male from Mt. Ngauruhoe, Waikato, IST.
Turner. Shortly after an eruption.
One female from Picton, S. Island.

Island.

Prof. Chilton.

Mr. E. P.
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Group Abgyhonete^^:.
Genus Oambridgea.
Cambridgba antipodiana White-

One female from Mt.

Peel,

Family

Mr. R. N.

Hftvvke.s.

PISAURID^E.

Group DOLOMEDEM,
Genus DoLOMBDES Latr,

DoLDMEDEg TRIDENT ATUS,

Sp. n,

One female from Dunedin,
Family

Mr, G. M. Thomson.

LYCOSID^,

Group Pardose^.
Genus Pardosa

C,

Koch,

(Probably) P, cajjescens Goyen,
Lycosa canescens Goyen, Trans. JST.Z, Inst, vol, xix.

The specimens, one male and one female, agree

p.

203.

with
Mr, Goyen's description of his species, which he states he always
found on river banks. Prof, Chilton collected this from a mudbank in Picton Harbour, and I have little doubt as to its being
the same.
Its short broad lip, square front, two large equal
teeth and one smaller on the inner margin of the falx-sheath, and
procurved front row of eyes, show clearly that it belongs to
0. Koch's genus Pardosa, and this would follow from Mr. Goyen's
closely

description of the lip alone,

Tetragnatha

PER0J5: L,

Koch, var, crosSjE, nov,

(Text-fig. 92.)

Female, Cephalothorax, mandibles, maxillae, coxfe, and legs
orange-yellow. The lip, except on the front edge, is yellow-brown
and the stejrnum somewhat darker. The scanty hairing is rather
pale brown, and the spines on the legs dark brown.
The cephalic
part of the cephalothorax is bordered with a somewhat browner
line, but with white hairs thereon, and there are two jDairs of
rather darker spots on the front of the rear slope. The abdomen
above is yellow-grey, bordered with a dark grey wavy line on each
side, the whole distance from front to rear.
There are short white
hairs rather thicker on the side slopes than on the back.
Underneath it is a dingy yellow-grey with short brown hairs; there is a
rather darker area running from the spinnerets to the breathingapertures and epigyne.
The cephalothorax is a long oval, not quite twice as long as
bi"oad, rounded at the sides, the cephalic part distinctly raised above
the thoracic. Between the end of the former apd the rear slope
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Text-fig. 92.

b

Tetragnatliafero.v,
a, eyes

c,

lip

;

b,

vai-. crosses.

mandible of male from

c,

„

d,

„

and maxillfE;

Male.
inside.

female from inside.

male from outside.
</, male palp.

/, epigyne;
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are two pairs of depressions, one behind the other, divi(.led by a
rather broad ridge.
Viewed from above both rows of eyes are recurved, those of the
rear row equal and equidistant two and a half times their diameter
The front median eyes are nearer together than the I'eai',
apart.
and apparently rather larger they are situated on the sides of a
protuberance, and are as far from the rear eyes as from one
The respective pairs of side eyes are a similar distance
another.
As they are all dark and on black rims, the real size of
apart.
The clypeus is as broad as a
the eye is difficult to distinguish.
;

front median eye.
The 'mandibles are as long as the cephalothorax, divergent, and
protrude at an angle of 45 degrees. They have long upstandinghairs on the inner side and shorter ones on the outer edge. On the
outer margin of the falx-sheath there are five rather long teeth,
On the inner
the upper one on the top edge being the largest.
margin there is one large tooth at the top, one at the corner, then
one small one a little way down, and then seven nearer together
reaching to the top of the lip. On the inner side of the fang itself,
near the base, is a short stout spine midway between the two
marginal spines on the top edge of the sheath.
The maxillce are long, broadest at the anterior end, where they
rather bend back with a rounded corner at the outer edge ; from
here they slope in to about the middle and then out again. The
trochanter of the palp is very long.
The lip is about two-fifths the height of the maxillse, rounded
It broadens out towards
in front with a rather prominent edge.
the posterior end, which is also rounded, and there is a depression
all the way round a little distance from the margin.
The sternum is a long narrow shield-shape, twice as long as
broad, hollowed in front, and with a prominent apophysis at each
it is smooth and shiny, with a few fine upof the front corners
standing hairs. There is a space between the second and third
pair of coxee, and the fourth pair are not quite contiguous to
;

one another.
is long and narrow, straight at the sides and
rounded at the front and rear.
The epigyne is a transverse oval, the inside filled with an oval

The abdomen
slightly

convexity.
The ^«Zpt are thin.

The

tibial joint is twice as long as the

patellar.

The legs are long and thin the tibia of the front pair more than
There are four pairs of spines at
six times as long as the patella.
the sides of tibia? 3 and 4 the spines are fine and not very long.
The male is coloured the same as the female, except that the
;

;

of the

sternum

is

maxillae,

and

same bright yellow colour as the cephalothorax,

legs.

The mandibles are quite as long as the cephalothorax on the
inner margin of the falx-sheath are twelve teeth, the second of
On the outer side there are three large
these being the largest.
;
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protuberances at the end, and five rather large teeth at intervals
down the mai^gin of the falx-sheath.
The male differs from T. ferox L. Koch in the larger second
tooth from top on the inside of the mandible, in the apophyses at
the head, the two inner curving in the opposite direction to the
outer, in the mandibles being quite as long as the cephalothorax,
instead of shorter, in the tibial joint of the palp being distinctly
longer than the patellar, and the palpal stigma being not more
than half as long as in T. ferox, and the legs longer in proportion.

The measurements

(in millimetres) are as follows

:

Male,
Long.

Cephalothorax

Broad.

3

2

Abdomen

5^

1

Mandibles

3

...

Troclianter Patella Metatarsus

&

Coxa.

Legs

Palpi

1.

1

2.

1

3.

1

4.

1

femur.

tibia.

&

tarsus.

10

11

7

7

n

3

6|
2~

6i

=
=
=
=

l|

=

^
6i
A

,.

&

9
7

21

31

22
10

20A
6|

Female.
Long.

Cephalothorax

Broad.

3

1|

Abdomen

7

2

Mandibles

3

...

Pat.

Coxa.

Legs

Tr.

&

fern.

1.

1

7

2.

1

6

3.

1

21

4.

1

5

Palpi

k

21

&

tib.

8
6
2
5
2

Metat.

&

tars.

9
6

=
=

2|
51

=
=
=

11

25
19
8
161
61

T. ferox L. Koch, fairly common along the eastern and southern
coasts of Australia, has not been previously recorded from New
Zealand and Australian females are practiThe
Zealand.

New

I consider this to be a local variety, which I
have named after Miss Cross, who sends a male and a female from
Ruakura.

cally identical,

and

Uliodon hawkesi,

sp. n.

(Text-fig. 93.)

Female. The cephalothorax is bright, rather pale yellow-brown,
with short upstanding bi'own bristles and downlying white haiis.
On the cephalic part there are three longitudinal dai-ker lines one
median reaching from the eyes to the rear end, and one shorter
At the sides of the
each side, also a darker line round its margin.
thoracic part is a darker brown mai-ginal stripe.

—

;
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Mandibles davk yellow-brown, with downlying white hairs and
upstanding brown bristles fangs bright red. Lip and maxilla^
yellow-brown, with greyish-yellow hairs. Sternum yellow-brown,
with whitish hairs. Ooxfe pale yellow, with a dark band at the end.
Femora yellow, with three dark bands underneath. The other
grey
joints of the legs dark yellow-brown, with black spines
scopul^ on all tarsi and metatarsi.
Abdomen above greyish -yellow mottled with black, sparsely
covered with brown upstanding bristles and downlying white hairs.
On the under side the fore part is yellow, with short 3fellow-brown
hairs as far as the pulmonary apertures, the remainder pale yellowish grey. The sides are darker, nearly black, with longitudinal
lines of yellow and white hairs.
;

;

Text-fig. 93.

OoqO^

a, e3'es

b,

JJUodon liaivTcesi. Female.
male palp; c, lip and maxillae;

d, epigyne.

The ceplialotliorax is convex, highest at the beginning of the
The cephalic part
rear slope, thence downwards to the eye-space.
is rather more than half the greatest width of the thoracic, its sides
Along deep
rather straight, but those of the thoracic rounded.
longitudinal fovea reaches to the top of the rear slope, which is
steep.

The rear row of eyes viewed from above is recurved, but
procurved from in front the median eyes their diameter apart
and rather more than three times that distance from the laterals,
which are of the same diameter. Of the shorter front row, the
laterals are as large as those of the rear row, but the median are
;
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two-thirds their diameter. These are all e({iiidistant, the diameter
of the median apart, and one and a half of the same from the
corresponding eyes of the rear row.
The dyjjeus is the width of the front median eyes to the margin
of the behaired part, and there is an equal distance of smooth
muscle to the insertion of the mandibles.
The mandibles are much kneed at the base, narrowing to the
anterior end, thickly covered with bristly hairs. The fangs are lonoand powerful. On the inner margin of the falx-sheath are three
large equal teeth, and one large between two smaller on the outer.
The lip is longer than broad, hollow in front, I'ounded at the
sides, and constricted at the basal part, which is rather long.
It is
more than half the length of the maxillae, which are narrow at the
base and gradually wider to the upper margin, where they are
broadest, curving gradually on both inner and outer sides.
The sternum is a broad shield-shape, slightly convex, pointed at
the rear between the nearly touching coxfe.
It is thicklv covered

with upstanding bristly hairs.
The legs are stout and moderately long. The trochanters have
a median ring of bristles rising from a chitinous ridge.
The
tibiae and metatarsi have long powerful spines, with a bunch
There are thick scopulfe on the
at the anterior end of the latter.
tarsus and metatarsus of all legs.
The two claws have five or six
pectinations.
The paljy of the female has a pair of long spines at the base of
the distal joint the claw is smooth.
;

The abdomen is ovate, pointed at rear end, and the spinnerets
The inferior pair are conical, two-jointed, the second
terminal.
joint being short and hemispherical.
The superior pair are
cylindrical, half the length of the inferior,

with similar second

joints.

The measurements

(in millimetres) are as follows

:

Female.
Long.

Cephalothorax

Broad.

3 in front.

H

.

Abdomen

11

Mandibles

7|

3|
Pat.

Coxa.

Legs

1.

2

2.

2

3.

4.

Palpi

2
2
1

Tr.

&

fem.

6|
51
6

61
31

&

tib.

7

61
51

f
2

Metat.

&

tars.

6*
6|

=
=

22
201

6~

=

81
21

=

191
24'

=

9

One male and one female collected by Mr. R. N". Hawkes on
Mt. Peel, Canterbury, at an altitude of 2000 feet.
One male from Wellington, collected by Miss B. D. Cross.
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Besides being twice as large, this species differs from Uliodon
{Zora) frenatttm L. Koch, from the same province, in the longiIt has no pattern on the
tudinal lines on the cephalothorax.
abdomen, and the sternum is yellowish instead of black-brown.
There is a scopula on the tarsus and metatai-sus of all legs,
instead of only on the front two pairs.

Argoctenus aureus,

sp. n.

(Text-fig. 94.)

Female. The cephalothorax is bright yellow in the middle
the whole distance from the eyes to the rear; this is bordered on
the side slope with dark grey, almost black, reticulations, with
At
parallel stripes of the same colour reaching to the mai'gin.

Text -fig. 94.

Female.

Argoctenus aureus.
a, ej-es

;

h,

epigj'ne

;

.

c,

lip

and

X

2.

maxillae.

the margin itself, on the rear half, is a narrow band of yellow,
The
and at the side of the eye-space is rather darker yellow.
whole is covered with short downlying white flat hairs, the rear
Behind the eye-space is a jet-black
fovea being black-haired.
curved line passing on each side along the margin, and there are
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same thick white
with a black streak on
the inner edge of each, reaching from the base almost to the point,
where it is again yellow. The fangs are red-brown. The lip is
grey, the maxillaj pale yellow, with broad nearly white margins
on the inner side of the former and front of the latter. The
sternum is dark yellow-brown, thickly covered with white hairs
and grey bristles. The legs are pale yellow on the upper side,
with a grey streak nearly the whole length of the under side on
the femoral, patellar, and tibial joints covered with white or pale
two black patches on the

clypens, but the

Tlie mamlibles are deeper yellow,

hairs.

;

The scopulse and claw-tufts are pale grey.
greyish-yellow hairs.
The abdomen is yellow-grey, with a brown median scollop&d
stripe, darkened at the edges, reaching from the base to the
spinnerets.
The whole rear part is rather darker with a reticulation of grey on the yellow, the sti'ipe remaining darker still.
The hairs are white, with the exception of a few upstanding
The under side is
bi-own ones on the stripe and at the base.
greyish yellow, covered with white intermixed with short brown
haii'S.
The hairs on the yellow sj^innerets are brown.
The cephalothorax is convex, rounded at the sides and broadest
a little in front of the rear end. The front part is about one-half
the greatest width, and the sides of this, as far back as the rear
row of eyes, are straight.
The eyes are in four rows. The second, row, the laterals of the
front row, being vei'tically just clear of the median first pair.
These are all of the same diameter and half their width apart.
The rear two pairs are again of equal size, one-third larger than
the front, the median ones being one-third of their diameter apart
and the same distance from the front laterals. The median are
14 times their diameter from the rear laterals respectively, and
the latter are four times their diameter apai't.
The dypeus is as broad as the front eyes.
The mandibles are kneed at the base, divergent, and at the
anterior end half their width at the base.* They are as long as the
There are two teeth on the
front of the cephalotho''ax is wide.
inner margin of the falx-sheath, and three smaller on the outer.
The stemium is broad shield-shaped, straight in front and
curving to a point between the rear coxse, which are not quite contiguous.
It is thickly covered with downlying fiat hairs and
upstanding

bristles.

The Up is broader than long, rounded at the side and in front,
where it has a broad sloping edge.
The maxlllce are convex, upright, and about three times the
height of the lip. Fiom their base they curve outwards on both
inner and outer margins to a rounded upper end, so that they
They have a few short upright
are broadest in the middle.
bristly hairs.

moderately fine, covered with long powerful spines.
a thick scopula on tlie tarsus a,nd metatarsus, and clawOn tibii^e 1 and 2
tufts under the weak curved pair of claws.

The

There

legs are

is

—
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are three pairs of spines on the under side, on metatarsus of same
a pair of very long spines at tlie base underneath, and .another
about the middle at the side. On tibia 4 are three long spines on
On metatarsus 4
the upper side and three pairs on the under.
are two pairs on the under side, three long spines on the outer
side, and three long single ones on the upper side.
The tibia and patella of the palp are of equal length.
The measixrements (in millimetres) are as follows
:

Long.

Cephalothorax

Broad.

3|

...

-^^
i

Abdomen

4

5^
ij

Mandibles

Pat.

Coxa.

Legs

Tr.

&

&

tib.

Metat.

&

tars.

4
4

4i

4i

4^4^==
3|

4~

=

5
2

Qi
l|

=
=

1.

li

2.

1|

3.

1

4.

U

3
5

I

2

Palpi

fem.

141
14i
111
18
6

One female from Mt. Peel, Canterbury, collected by Mr. R. N.
Hawkes.
This species would appear to be somewhat near M. Simon's
A. vittatus from Noumea, but the median abdominal stripe
extends the whole length, and is pale brown instead of intense
The legs are more heavily bespined, and the femora,
black.
although streaked longitudinally, are not ringed with black.

Mynoglenes chiltoni,

sp. n.

(Text-fig. 95.)

Male. The cephalothorax is of a i-ather deep yellow-brown,
darker brown in the striations, but paler again on the rear slope.
The mandibles bright yellow-brown
The eyes are pale yellow.
with red fangs. Lip and maxillse about the same as the manThe sternum darker, and dingier, is covered with fine
dibles.
The legs are pale yellov/ all over, with fine brown
granulations.
hairs paler towards the extremities.
The abdomen, both on the upper and lower sides, is black-brown,
scantily covered with fine reciimbent brown hairs.
The cephalic part of the cephalothorax is slightly raised above
the thoracic and rounded in front, where it is one-half the width
of the broadest part, the latter being two-thirds of its total length.
The surface of the thoracic part is smooth, without hairs, very
The central fovea is shallow and round, with
finely granulated.
four pairs of small latei'al furrows, and a broader and deeper pair
round the margin of the cephalic part, all radiating from the
fovea.

The
apart,

eyes of the rear row are equal, the median their diameter
laterals one and a half diameters therefrom
these,

and the

with the front laterals touching them,

;

lie

on prominent tubercles.
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The front median

eyes, half the diameter of the others, are onehalf of their own diameter apart; they are a,s far from the
rear
median as the latter from the side. The chjpeus is as broad as

the median eye-area is long, and the deep indentation characteristic
of this genus runs below the front row of eyes.
The mandibles are much swollen in the upper half, whence
they narrow and become almost cylindrical in their lower half
they are as long as the front of the head part is broad. On
the
outer margin of the falx-sheath are two long teeth followed
by
;

two

smaller.
Text-fip-. 95.

Mynoglenes
a,

female

;

b,

male

;

tlie

chiltoni.

male palp from the front
side ; /, epigyue ff, lip aud maxillte.

c, ej'es

;

d,

male palp from

;

The li]) is broader than long, round at tlie top, with the protruding upper margin of the genus, and less than half the height
of the maxilla2.
These are ujoright, small at the base and gradually
widen out as they curve over the lip.
The sternum is a broad shield-shape, straight in front, rounded
at the sides and running to a point at the rear, where the coxfe
do not quite meet. The latter are rather unusually large and
rounded, especially the anterior pair.
Proc. ZooL.

Soc— 1911,

No. XXI.

21

—

1
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The trochantal joints of the legs are long, and have a pronounced
protruding ridge round them, about the middle. The other joints
are thin and tapering, the tarsus and metatarsus being quite
fine
they are well covered with very fine greyish-brown hairs,
but have no spines.
The ahdomen is long and oval, the surface being much corrugated longitudinally.
The spinnerets are short, with a small
hemispherical second joint.
Except in size the female agrees with the male.
;

The measurements

(in millimetres) are as follows

:

Larger Male.
Long.

Cephalothorax

...

Abdomen

Broad.

3

^
2

-^

4

Mandibles

1

Pat.

Coxa.

Legs

1.

9
3.

4.

Palpi

Tr.

&

fem.

&

tib.

Metat.

&

tars.

I

3

3

3i

3

9-3

93

q

2|

2

2|

3

3

I
I

n

I

=

_

4==

I

=

I

10,^

Ql

^

10|
3i

Female.
Broad.

Long.

o
A

in
f 1
\ '[i

Abdomen

2

1|

Mandibles

1

n
Cephalothorax
1

1

4.1,

...

front.

Pat.

Coxa.

Legs

Palpi

1.

2.

I
^

.5.

2

4.

^

i

Tr,

&

fem.

n

&

tib.

Metat,

&

tars.

2

1|

2

H

U

'2

-"-2

^2

1|

2

11

=

6|

=

^

1=5
1=3
—

'^

This species differs from M. marrineri in the paler colouring of
the mandibles, lip, maxilhe, and legs. There is no yellow pattern
on the back, only a slight mottling, and no paler area on the underThe thoracic fovea is
side of the abdomen as in the foregoing.
short and shallow instead of being long and deep, and the
granulated portions are confined to the thorax and sternum.
One male from the summit of Mt. Ngauruhoe, Waikato, N.
Mr. E. Phillips Turner.
Island.
One male from Ruakura. Miss B. D. Cross.
One female from Picton in the South Island, found by Prof.
Chilton, after whom I have named the species.
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Female. The cephalothorax is a bright chestnut, a broad area
behind the eyes being thickly covered with silvery grey hairs,
from this a narrower median streak of similar hair reaches to the
rear slope, on each side of this is a broad area of chestnut
covered with short orange hairs, and thence nearly to the side
Text-fiff. 96.

Dolomedes tridentatus.
a, eyes

;

h, profile

;

c,

mandible fi-om inside

Female.
;

d, tarsal

claws ;

e,

epigjnie.

margin is again a broad white-haired streak. The mandibles are
dark red-brown, thickly covered with long bristly hairs, nearly
white on the outer sides, darker grey on the inner. The fangs
The lip, maxillae, and sternum are dark brown, thicklyare red.
covered with long upstanding brown hairs. The legs and palpi
are bright orange, with long brown hairs darkening towards
21*
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the extremities of the limbs. The muscle parts are bright white.
The abdomen is bright yellow-brown, thickly covered with short
dingy yellow-brown hairs, a paler median stripe reaching from the
base to about halfway down the back on the sides of the abdomen
the hairs are white. The underside is quite dark yellow-brown,
with four longitudinal white-haired rather narrow stripes. The
spinnerets are bright yellow-brown.
The upper sui'face of the cephcdothorax although flat is considerably raised above the level of the side margins, and slopes
It is one-fourth longer tha,n its breadth in
steeply at the rear.
the widest part, and the front is only half the width of the
There is a long and
It is rounded at the sides and rear.
latter.
deep median longitudinal fovea extending from the cephalic part
to the rear slope.
The side eyes of the front row are on the lower slope of black
tubercles, which, extending farther back than the median ej'es, give
the appearance from above of a recurved row. Their lower edges
are on a level with the lower edges of the median, and as they are
smaller the line of the upper margins is really procurved. The
median eyes are about their diameter apart and one-half that
distance from the side pair, wiiich are two-thirds of the width of
the former. The eyes of the second row are about twice the
They are rather
diameter of the median eyes of the fiont row.
less than their diameter apart, the same distance from the front
median, and the total length is clearly less than that of the front
row. The median eye-area is broader than long. The eyes of
the third row axe four-fifths the diameter of those of the second,
five of their diameters apart, and two of the same from the eyes
The clypeus is about 2| times as broad as the
of the second row.
front median eyes.
The inandihles are kneed at the base, stout, as long as the
front of Tihe cephalothorax is broad, and slightly divergent. They
The fangs
are thickly covered with long upstanding bristles.
About the
are broad at the base, strong, and Avell curved.
middle of the inner margin of the falx-sheath are three lai^ge
teeth, all equidistant, at the lower end of the outer margin
The lip is broader than
is one large tooth between two small.
long, straight in front, and less than half the length of the
;

maxillae.

The sternum
at rear,

where

a broad shield-shape, straight in front, pointed
passes between the two rear cox«, which aie not

is

it

quite contiguous.
The legs are stout and straight, slightly and normally tapering
to the anterior ends, but in nowise fine or flexible they are
armed with numerous long and strong spines. There are scopulee
on the tarsi and metatarsi of the front two pairs, on the tarsi
only of the rear. The superior claws have six or seven teeth, the
There is a pair of spines on patelJje of pairs
inferior are smooth.
3 and 4, none on patellie of 1 and 2. The femoral joint of the palp
;
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and enlarged at the anterior end, the tibial joint is
longer than the patellar, and the female palp-claw has four pecti-

is iiiciirved

nations.

The abdomen
smooth and fine.

rounded at the sides.
The hairs are
the upper side are three pairs of musclespots.
The epigyne is horseshoe-shaped, hollow in the anterior
half onlj, and without any longitudinal rib.
The superior pair
of spinnerets is longer than the infei-ior.
They are both twojointed, the second joint half the length of the first.
The egg-sac is globular, white, and flocculent, 12 millimetres
in diameter.
The measurements (in millimetres) are as follows
is

oval,

On

:

—

—
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EXHIBITIONS AND NOTICES.
Fel)riiary 21, 1911.

Dr. A. Smith

Woodward,

F.R.S., Yice- President,

in the Chair.

the following report on the additions made
Menagerie during the month of January last
The registered additions to the Society's Menagerie during the
month of Ja,nuary were 121 in number. Of these 63 were
acquired by presentation, 17 by purchase, 32 were received on
deposit, 5 in exchange, and 4 were born in the Gardens.
The total number of departures dui-ing the month, by death
and removals, was 160.
Amongst the additions special attention may be called to the

The Secretary read

to the Society's

following

:

:

from the Sebakwe River, S. Rhodesia,
King's South-African Collection, through
H.R.H. The Duke of Connaught, K.G., by Col. Weston Jarvis.
Deposited by H.M. The King on Jan. 14th.
1 Jaguar (Felis onca), born in the Gardens on Jan 24th.
2 Bay Duikers (Cephcdop/ms dorscdis), from Coomassie, presented by Capt. S. H. Chapin on Jan 21st.
2 "Virginian Deer {Boi'celaphics americanus) $ $ from ISToi'th
America, purchased on Jan 17th.
1 Kacunda Nightjar {Podager nactonda), captured at sea ofi'
the coast of Brazil, new to the Collection, purchased on Jan 2nd.
1 Bornean Fireback Pheasant [Lophura ignita), presented by
H.G. The Duke of Bedford, K.G., Pres.Z.S., on Jan 21st.
2

Lion Cubs

presented

to

(Felis leo),

the

,

Dr. H. Hammond Smith, M.R.C.S., F.Z.S., exhibited three
skins of male Pheasants assuming female plumage, sent to him
by Mr. Arthur Gilbey, and some microscopical specimens of the
glands prepared by Dr. S. G. Shattock.

Mr. G. A. Boulenger, F.R.S., Y.P.Z.S., contributed a paper
based on a collection of Fishes from the Lake Ngami Basin,
Bechuanaland, made by Mr. R. B. Woosnam, F.Z.S.
This paper has been published in the Transactions.'
'

Mr. Alfred H. Cocks, M.A., F.Z.S. exhibited a series of
photographs of the female Brindled Gnu recently born in the
Society's Gardens, and gave the following account of its growth
,

and coloration :—
"

On

receipt of the orphan calf of the Brindled

Gnu, born in

YOUNG BRINDLED GNU.
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the Gardens on the 1st December last, which was brought to me
on the 3rd, I was struck by the great difference between her and
the drawing by J. Smit in P. Z. S. 1900, Plate xlviii. (facing
p. 771), representing another calf previously born here; that
figure, and one in Illustrations of the Zoology of South Africa,'
&c., by Andrew Smith, M.D., London, 1849, No. 16, Aug. 1842,
Plate xxxvii. *, being, I believe, the only two existing of a Gnu
'

calf of this species.
Text-fio-. 97.

'^^'^^""''f

-'^

Young Brindled Gnu bom

From
"

What seemed

in the Societj^'s Gardens on

a pbotograpb taken on January

7,

December

1,

1910.

1911.

worthy

sjiecially

the proximal two-thirds of

its

of note was that the tail for
length was white, as if the white-

* The beginning of A. Smith's description of the
appeai'ance clumsy and unseemly "
!

young

is

quaint:

"Form and
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species were the older form.
The body-colour was also
quite different from that shown in Smit's plate, being of the lustreless ash-brown of an immature house-mouse, with a dull or rusty
black dorsal stripe terminating in a point at the sacrum. The
cheeks instead of being smooth and ma.tching the body in colour,
as shown in both the above-mentioned plates, were exactly the
reverse.
The dark colour on the outer side of the ears did not
tailed

Text-fig. 98.

^

"----,

\
.>^'

Head

From

of

young Brindled Gnu.

a pliotograph taken on Januarj'

7,

1911.

quite reach the margins, as if a man had taken a brushful of
and had given one streak to each ear, without afterwards
making good the deficiencies. The lower two-thirds of all four
Andrew Smith's plate shows this conlegs was quite white
spicuously.
The whole face was very dark or black, the black
extending to a sharply defined width of about half an inch round
the lower side of the eyes.
paint,

;

I
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"

the 13th December (that is, when the calf was twelve days
the whole of the upper side of the body was a light fawn (the
the legs were gradually
original 'puppy coat' having been shed)
colouring, or less pure, or conspicuously white, than at first and
the colour was extending from above downwai'ds. The white on
the tail was already nearly gone. Face dark nose and muzzle,
as before, black
cheeks quite light, the dark ring remaining
round the eyes. The coloration of the exterior of the ears as

By

old),

;

;

;

;

before.
" In Smit's plate the

fawn of the body is darker, and more
mixed with black-tipped hairs, and the drawing was evidently
made at a greater age* than the present example attained i;o,

not only for the reason just stated, but because the tail-tuft is of
a brighter black, the dark circle round the eyes is shown as the
faintest possible shadow, and the general figure of the animal
is more set
but the most important discrepancy which seems
only explicable on the supposition that the present example belonged to a local race widely difiering from the two calves previously
figured,
is that both plates show quite a smooth cheek, whereas
the present example, like her father (and I feel sure the mother
was the same), had a perfect and veiy conspicuous Newgate
fringe,' consisting of a woolly moustache, like a poodle's, but
situated about halfway along the gape, and quite distinct from
the moustachial bristles on the muzzle, meeting bushy whiskers
on the cheeks, and continued as a long thick beard on the chin
the whole cheek was hirsute, or covered with long hairs projecting
in a more or less upward direction.
" By the 16th the horns were appearing through the skin, and
she had cut some molar teeth, which we could hear her grinding,
so we tied up a wisp of hay, and she very soon learnt that it was
good to eat. The tail now much resembled that of the Grey
Squirrels so familiar in the Pai-k, with the addition of a black tuft.
"By the 27th the dark ring below the eyes was fading
away.
"On the 14th Januai-y the horns were about an inch long and
on the lower surface of the chin, between lip and Newgate
fringe, but hardly extending to the side face, was a white patch,
which I had not previously noticed.
"On the 15th the calf appeared as vigorous and in as perfect
health as ever, bxat on the morning of the 16th she lay prostrate,
and in a very short time was dead the cause, as decided by
Mr. Plimmer, the Society's pathologist, being broncho-pneumonia.
"The Gn\i wns photographed, by myself, on December 13, on
December 31 and January 2, by Press photographers, and on
January 7, by request of Dr. Chalmers Mitchell, by a Henley
photogi'apher the series to some extent shows the growth.

—

;

—

'

;

;

;

* No hint is given (loe. cit.) as to the age of the calf when drawn, but
en July 14, and the drawing exhibited on November 20.

it

was born

—

•
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" I took tlie following measuremeBts immediately after death
Extreme length, tip of nose to tip of tail ( = vertebrse), 4ft. 1| ins.
Length of face, 11-1- ins.
:

ear,

,,

5|

ins.

end of vertebrae), 11 ins.
fore leg (elbow to end of toe), 22g ins.
hind leg (hock to end of toe), 15^ ins."
tail (to

.,

,,
,,

PAPERS.
15.

Report on the Deaths which occurred in the Zoological
By H. G. Plimmer, F.R.S.,
Gardens during 1910.
F.Z.S., Pres.R.M.S., Pathologist to the Society.
[Received February

6,

1911

:

Read February

21, 1911.]

On January 1, 1910, the number of animals in the Zoological
Gardens was 3186, and during the year 2354 animals were
admitted, making a total of 5540 for the year.
The number of deaths during the year has been 1554, that is
a death-rate of 28 per cent. but if from the above total we
deduct 643 animals which did not live for six months after their
that is, roughly, the time at which we
arrival in the Gardens
find they have either got over their journeys, or died from any
disease they brought with them, or have got entirely used to their
new environment the percentage of deaths is reduced to 16'4,
which is less than that of the last two years.
The following figures will show the general relations of the last
;

—

—

three years

:

Total number of animals
Total deaths
Percentage of deaths
Percentage of deaths, excluding
those which occurred in ani-

mals which had

months

in the

oiot been
Gardens

1908.

1909.

1910.

5608
1737
31

5303
1492
28

5540
1554
28

17

17-8

16-4

six

If we consider the weather conditions of 1910, and compare
these figures (bearing in mind the relative number of animals),
it will be seen that the percentage of deaths of 1910 is more satisfactory than that of the two preceding years.
The total deaths are divided as follows Mammals 362, Birds
845, Reptiles 347.
The following tables show the facts ascertained in outline.
Table I. sets forth the actual causes of death in each of the three
:

groups
Fishes.

specified.

Under

Reptiles are included Batrachians and

THE GARDENS DURING 1910.
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Table

I.

— Analysis of the Causes of Death.
Mammals.

Disease.

Microbic

or

Parasitic

Diseases.
Tuberculosis

18
13
31
7

Mycosis

Pneumonia
Septicsemia

Abscess

1

Pleuritis

1

Empyema
Pericarditis
Peritonitis

Stomatitis

Hydatids

Worms
Hsemogregarines
Malaria
Coccidiosis

Leucocytozoon infection

.

Cj'stitis

Pancreatitis

Diseases of Respiratory
Organs.
Bronchitis

3

Broncho-pneumonia

50
41

Congestion of lungs

2

Atelectasis

Diseases of the Heart.
Dilatation of heai-t
Fatty degeneration

...

Diseases of Liver.
Patty degeneration

...

.

.

Hepatitis

Diseases of Alimentary Tract.
Over-distension of crop
Gastritis
Gastric ulceration
Gastro-enteritis
Enteritis..

19

32

Intussusception
Intestinal obstruction

6

Diseases of the TJri^iary and
Reproductive Organs.
Nephritis
Stone
Inflammation of oviduct

22
1

Diseases of Nervous System.
Myelitis

'.

Yarious.

Carcinoma
Sai'coma
Puerperal eclampsia
Senile decay
Rickets

Leutamia
An.-smia without ascertained 7
cause
5
Injuries
discovered
post- \

mortem

(

Birds.

319
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Besides those tabulated above,

113 animals were killed by order or by companions,
died of starvation and malnutrition,
101
,,
were not exainined,
7
,,
108
were too stale for detailed examination,
,,
these completing the total.

In Table I. the classification is made into those diseases which
actually caused the death of the animals, but in a large number
of Mammals, Birds, and Reptiles other lesions were present which
helped towards the fatal issue, and these are classified in Table II.
If taken together with Table I. a much more accurate estimate of
the amount of disease in the Gardens will be arrived at.

Table

II.

— Other Diseases found in the Animals tabulated in
Table

Diseases.

I.

IN

Table
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Shows the Distribution of Diseases causing Death
amongst the principal Orders of Mammals.

III.

Diseases.

Tuberculosis

Mycosis

....

Pneumonia
Pleuritis

10

.

Septiciemia

.

....

Abscess

Empyema

.

.

.

Pericarditis
Peritonitis

Hydatids

.

.

....

Worms
Cystitis

Bronchitis

Broncho-pneumonia
Cong'estiou of lungs
Atelectasis
Dilatation of heart
Fatty heart

6

15
16

10

4

.

Fatty liver
Hepatitis
Gastritis
Gastric ulceration
Gastro-enteritis
Enteritis

..

Intussusception
Nephritis
Stone
Myelitis

4
1

3
15

12
3
7

Carcinoma
Sarcoma
Eclampsia
Senile decay

Rickets
Injuries

As

Tuberculosis and Mycosis have again been the cause of a

number of deaths amongst the Birds, the following Table
has been drawn up to show the relative incidence in the various
large

Orders.

Table TV.

—

Showing the Com.parative Incidence of Tuberculosis
and Mycosis in the various Orders of Birds.
Orders.

—

;
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Notes on the foregoing Tables.
refer to some points of
was not possible to include in the tables

The following Notes
which

it

special interest
:

1. It will be noticed that there has been about the same
percentage of tubercle as last year amongst the Mammals and
that is, it has been found in 10 per cent, of the
Reptiles
Mammals and 4"9 per cent, of the Reptiles examined. In the
Birds, however, there has been an increase of 107 cases; that is,
This
it has been found in 24'9 per cent, of those examined.
increase amongst the Birds has been partly due to an epidemic
which occurred in the ISTew Bird House in the beginning of the
year.
This was dealt with by entire disinfection of the house,
;

and some structural alterations Avhich have greatly improved it
a very definite improvement has taken place, but the arrangement of the cages at the ends of the house, and overcrowding
generally amongst the Birds, is a constant source of danger.
Amongst the Mammals 2 cases have been of bovine type, and
amongst the Birds there have been 7 cases of this type.
The liver of a Tantalus showing this particular type has been
sent to the Museum of the Royal College of Surgeons.
2. Mycosis (under which term several distinct mould-diseases
are grouped) has also increased among the Birds to a considerable
107 cases as against 48 last year.
degree
The Mammals dying from this disease have been principally
Wallabies and Gazelles. The disease (formerly grouped under the
Septicaemias) has been found to be caused by a mould which enters
through the mouth and produces abscesses about the jaws and in
the adjacent muscles, and eventually a septicaemia.
It has also been found that a disease of the eye in Birds is due

—

It commences as a keratitis, and then pus is
to a mould.
formecl in the ai^terior chamber, and secondary abscesses form,
Of the division headed Reptiles
from which the bird dies.
3 were fishes with a mould -disease of the skin which invaded the

muscles.
of pneumonia amongst the Reptiles (87 cases as
64 last year) has been mainly due to the variable
temperatures in the Reptile House, owing to alterations in the
heating apparatus. Only 3 of these cases were due to the presence
There has been a decrease amongst
of worm-eggs and embryos.

The increase

3.

against

the

mammals and

'

birds.

Five of these cases followed injuries the remaining two
were in Wild Swine, where it was caused by an organism beloiiging to the group producing HaBmorrhagic Septicaemia.
5. The one Mammal was a Fox with suppuration in the middle
ear and destruction of the semicircular canals.
6. In an Antelope the pericarditis was due to numbers of
worm-cysts on the visceral pericardium, which, so far as I know,
In the Birds it was mostly due to the deposition of
is unique.
uric-acid crystals in the pericardium.
4.

:

I

—
—

I

I

en

m
N
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an Aardwolf the worms were encysted
7. In the Mammal
pentastomata, which were in large numbers all over the body,
causing pleuritis and peritonitis. In the Birds they were mostly
syngamus.

Under Malaria are grouped

cases in which intracorpuscular
belonging either to the Halter klkmi or Proteosoma
group have been found in sufficient numbers to cause death.
9. In a Bulbul in which 60 per cent, of the polynuclear leucoThis I believe to be new.
cytes were infected.
10. Most of these occurred during the first and last three
months of the year 4 of them were badly rickety.
11. Nine of the Mammals had bad rickets also.
The number
8.

parasites

;

amongst Birds, in which it is relatively much more fatal,
than last year.
12. In most of the Mammals it was caused by food-jjoisoning,
in others, and in the Birds and Reptiles, by worms burrowing into

of cases
is

slightly less

the mucosa.
13. In 7 Mammals, 59 Birds, and 1 Reptile the enteritis was
hsemorrhagic in 6 Birds and 6 Reptiles it was due to woi-ms and
in 9 Birds and 1 Mammal it was due to foreign bodies.
This
disease is a little less prevalent than last year.
14. Two very extreme intussusceptions occurred in two Wombats, recent arrivals, which came together.
15. In a Coypu Rat, in which 27 stones were found.
16. Four of these cases of cancer were in Wallabies, the
stomach in all was the seat of the primary growth the fifth was
in a Markhoor in the mouth.
17. Two Gazelles died from sarcoma, one of liver and one of
mediastinal glands.
18. This occurred in a Jungle-fowl and was of the splenomedullary variety.
19. In a Partridge and Mai^sh-Bird, both not described before.
20. In a Bat, in which all the wing-joints Avere affected.
;

;

;

16.

A

Contribution to the Study of the Variations of the
Salamander (Salaynandra tnaculosa).
By

Spotted

Edwaed

G. Boulenger*.

[Received December 10, 1910

(Plate

The

experiments

XY.t &

:

Read February

21, 1911.]

Text-figures 99-102.)

now being

carried out in Vienna by
the colour-changes of the Spotted Salamander
[Scdamandra maculosa) in relation to its environment are
attracting attention, and it has occurred to me that a general
survey of what is known of the varieties of this very variable
species, especially in connection with the geographical distribution,

Dr.

Kammerer on

* Communicated \iy G. A. Boulengeb, F.R.S., V.P.Z.S.
For explanation of the Plate see p. 3t7.
•f-
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would not be without importance at the present moment. Such
a survey would afibrd those who wish to follow the path opened
lip by Dr. Kammerer a more precise basis than can be obtained
from the available literature on the subject. I have therefore,
with the help of my father, undertaken a revision of the rich
material in the British Museum and have now the honour of
offering an account of it for piiblication to the Zoological Society.
One of the jDrincipal results of my study has been to lay greater
stress on the disposition of the markings than on their actual
size, form, or colour, and to define two principal forms in Central
Europe, which previous authors have not separated with sufficient
precision, in spite of their well-marked geographical segregation.
Except in the case of var. molleri, with its aberrant coloration,

authors dividing S. maculosa into a number of subordinate forms
have dwelt on real or supposed structural characters, whilst
ignoring the disposition of the markings. Bedriaga (3, p. 98),
the most recent writer on the subject, recognizes, apart fi'om the
typical form, also called by him var. europcea (2, p. 252), three
var. algira, var. Corsica, and var. molleri, the
varieties, namely
two former based only on slight structural differences, which are,
Under the
besides, not constant, as I intend to show further on.
designation of typical form authors have generally thrown together
specimens with different styles of markings, either simply observing that these are subject to infinite variation or classifying
them under a number of titles, which refer merely to individual variations, such as the var. tceniata, var. quadrivirgata and
var. nigriveniris, j^roposed by Diirigen (10, pp. 577 & 578) for
In order to avoid introducing a new name,
certain individuals.
I will adopt the first of these for the assemblage which I have
endeavoured to define and contrast with the typical spotted form
on which the name maculosa is based.
To better bring out the individual differences to which the
markings are subjected in this Salamander, I have drawn up
ta.bles of a certain number of the specimens in the British
Museum, upon a scheme which should prove of use to those
making experiments on the colour-changes, as by that means a
record of each individual specimen, out of a large nmnber, can be
kept in such a way as to ensure its future identification. Such
tables, explained by the annexed diagram (text-fig. 99), do not,
however, convey an exact representation of the markings, which
can only be done by descriptions, but they will be found to answer
well enough for the purpose of identification.
In defining the varieties into which the species Salamandra
macidosa may be divided, I have not lost sight of occasional
There are always
exceptions, and have duly pointed them out.
exceptions, especially when we have to deal with forms of subspecific rank, but such as I have come across are too few to
militate against the adoption of a var. iceniata as opposed to the

—

forma typica.
In the tables the explanation

of the various

columns

is

as
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follows
The length of each specimen (in millimetres) is taken
from the end of the snout to the posterior extremity of the vent.
:

O means presence ( ) or absence
(on the upper eyelid).
P, the spot on the parotoid gland.

+

S,

(

—)

of the supraocular spot

spot or spots on the snout.

OP, OS, whether the above-

Text-fiff. 99.

mentioned spots are confluent or
not.
PB, whether or not the
spot on P is confluent with one
on the body. In cases where the
two sides differ, the initials R
(right) and L (left) indicate the
discrepancy.
Sp., total number of spots on
the upper surface of body (to
a line connecting the posterior
borders of the hind limbs), which
is divided into four conventional
segments, numbered I, II, III,
lY under each of the latter
figures, the spots pertaining to
each segment are given.
These
spots are numbered 1, 2, 3, &c., in
the order shown on the diagram
in case of absolute symmetry, the
spots are numbered from right to
;

;

left.

A

_

,

^ ^

\
-

^

"

___

J

_'

/

'

stands for the vertebral area,
bearing the two median rows of
glands. B (right and left) for the
area between A and
(right
and left) for the area occupied by
the series of large lateral glands
D for the area between the latter
and the limit of the belly (taken
from an imaginary line connecting the lower border of the axil
with the groin). In column D,
right and left sides are separated
the figures referring to
by a
the number of spots on each side
(spots confluent with the ventrals
and dorsals not reckoned), not to
the individual spots as in the
;

;

—

Diagram

explain

to

different

markings

the
in

tables

of

Salamandra

maculosa.

,

columns

A

to C.

G, pi-esence ( + ) or absence ( — ) of yellow spots on the chin and
gular I'egion.
Y, on the ventral region of the body.

Proc. Zool.

Soc— 1911,
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of tlie markings on the specimen represented in
be drawn up as follows

The tabulation
text-iig.

99

may

:

Section.

_+___

P PB S OS

O OP
+

The
British
cally

following

under varieties

Forma
1.

2.
3.

4.

is

Museum and

typica.

Sp.

6

iT
1

II.

III.

1.2.3

4.5

Ake^i

IV.
6

C

B

A

-

1.2.4.6

1.2.4.6

B
1.3.4.5.6

C
3

a list of the specimens preserved in the
the Lataste Collection, arranged geographi:

France.
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Roumania.
93.

94-113.

Near

c?.

(J

9

<^ 3'o-

Azu, Carpathians of
Moldavia.
Siiiaia, Carpathians of Vallachia.

M. A. MontHndon.
„

Greece.

Ilk

Yff.

Parnassus

115.

?.

Zebel

Dr. T. Kriiper.

Asia Minoi\
Bulgar Dagh, Cilician
Taurus (1200 m.).

C. G. Danford, Esq.

Algeria.
116-118. ? & yg.
119-122. <? $ & yg.

Mt. Edough, near Bona.

Dr. Hagenmiiller.

123. Yg.
124. ?.

L'Arba, near Algiers.

M. L. Bedel.
M. Lallemant.

12-3.

Algeria.

Lataste Collection.

<?.

„

Morocco.
126-133.

?

&

yg.

Benider Hills, near Tangier.

M. H. Vaueher.

Vars. GALLAICA and molleri.

Spain.
Vigo, Galicia.

1.

$

2-5.

cj

?

&

yg.

Galicia.

6-11.

d'

?

&

yg.

Loroya Valley, near Madrid

M. V.

L. Seoane.

M. de

Lataste Collection.
la Escalera.

„

(300-1.00 m.).
12.

Yg.

Lord

Spain.

Lilford.

Portugal.
13.

?.

14-17. c??.
18-19. S ?
20.

?.

Var. T^NIATA.
1.

Coimbra.

Dr. J. de Bedriaga.

Ciutra.

Col. Yerbur3\
Sr. Mattozo Santos.

Near Lisbon.

France.
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Gular region with a few large or small
markings, sometimes completely unspotted. Below entirely black
or with spots which are usually of small size, the only specimens
with very large spots being single ones from Genoa, Yiterbo, and
Reggio in Italy. Snout generally entirely black. Limbs black,
with a characteristic yellow blotch on the upper surface of the
arm and thigh, near the base, which is constantly present a
second on the forearm and leg may or may not also be present.
Hand and foot entirely black or with one or two (rarely more)
yellow spots, which, as a rule, are not confluent with the spot on
the forearm and leg. Single or paired spots on the tail, which
may run together to form a stripe. Under surface of tail nearly
always black.

cent, of the specimens.

;

Text-fig. 100.

Forma

tijpua.

The coloui- of the bright markings varies from chrome-yellow to
a deep orange. I have found traces of claret-red on the head in
The usual absence of yellow on
some specimens from Genoa.
the snout has been mentioned above the only exceptions I have
noted are to be found in specimens fi'om Lausanne, Avignon,
;
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Corsica, Genoa (7 specimens out of 40), the province of Rome, and
Calabria.
The latter is remarkable for the large size of the yellow
markings on the upper and lower surfaces, where they almost equal

The opposite extreme occurs in a specimen from the Yal Bavano, Ticino, in which the yellow colour is
reduced to a few very small blotches on the parotoids and at the
base of the limbs. These two extremes are figured side by side in
in extent the black area.

text-fig. 100.

On
and

careful examination of the specimens of var. algira Bedriaga
have come to the conclusion that they are

var. Corsica Savi, I

from the forma typica.
by Bedriaga (3, p. Ill) as having
more slender than in the typical
form but the specimens from Mt, Edough (in the Lataste
Collection), upon which Bedriaga based his observations, are in a
leather emaciated condition, having, no doubt, been kept in
captivity for some considerable time, and this is evidently partly
the cause of their slenderness. Although the digits and tails of
the Salamanders from Algeria and Morocco are, as a rule, longer
than in the typical form, the longest digits in the latter may be
not essentially

difl[erent

The

var. algira is described
the tail and digits longer and
;

Thus,
actually longer in proportion to the length of the body.
in a specimen from Lake Oomo, the length of the longest toe is
9 2 per cent, of the total length (from tip of snout to posterior
end of vent), while in a specimen from Mt. Edough, Algeria, the
length of the same is 9 per cent,, and in one from the Benider
Again, the length of the
hills, Morocco, as low as 6| per cent.
tail in var. algira ranges from 65 to 81 per cent, of the length of
the body, against 54 to 78 in the forma typica, an overlap which
precludes the character being used as diagnostic.
In the same author's description of the Corsican variety, the
head is stated to be remarkably broad, and the toes to be much
more strongly depressed and with sharper edges on the sides than
I have examined the very specimen described
in the typical form,
by Bedrifiga, but do not find the head to be any broader than in
some of the typical and striated forms, and although the toes are
more depres^'ed than is generally the case, they are not more so
than in certain specimens from Vienna, Bosnia, Luxemburg, and
the Harz Mountains. As to the more sharply edged sides of the
toes, this sharpness simply coincides with the degree of depression.
The supposed difference in the palatine dentition, on which
S. Corsica was founded by Savi (26), has long ago been disposed of

by Schreiber

(27), Bedriaga (2), and
of the typical form

The habitat

Camerano

(6).

seems to be bounded to the
west by the Erz Mountains, the Danube, the Alps, and the
Rhone, all the specimens from east and south of that line belonging to it, with a few exceptions mentioned below. All over
France, west and north of the Rhone, the var. tceniata, described
further on, alone occurs (with rare exceptions from the Doubs),
whence it extends to ISTorthei'n Spain (Bilbao, _y?c/e Bedriaga) and
Portugal (Oporto, Brit. Mus.).
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All the specimens hitherto examined from Belgium, NorthWestern Germany, and the Rhine are referable to that variety,
which also prevails in Wiirtemberg (cf. Leydig, 19). Exceptions
to the above geographical division occur to my knowledge near, or
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not far from, the line of demarcation, as on Mt. Saleve in Savoy,
according to M. Ghidini, but possibly also in Italy near Rome,
where, according to Dumeril, the striped variety has been found
(yellow on the back, with three black stripes, and a few scattered
Further, a specimen
black spots on the limbs and belly) *.
referable to the typical form from Ballenstedt, Anhalt, received
from Dr. Wolterstorff, one from the neighbourhood of Stuttgart,
received from Prof. Lamport, and six exceptional specimens
five from near Besangon, black
sketched by Mme. Phisalix
above with irregular yellow blotches on the back, and one from
Toulouse (Paris Museum), yellow above and beloAv with irregular
black markings on the back, a very aberrant specimen. One of
these specimens, from Beure, near Besangon, has been presented
by Mme. Phisalix to the British Museum, and is listed under
the head of forma typica, whilst six others from the same locality
appear inider var. tceniata, thus showing that in the French
Jura the latter variety is not so completely fixed as it appears
to be in the North of France and Germany and Belgium.
Five specimens are represented on text-fig. 101
:

:

a,

b,

fi-om Varese, Lombardy, is remai-kable for its small amoimt
of yellow, and for its long and thin yellow vertebral stripe,
extending from the nape to over halfway down the back.
Sides and lower surface with only a few spots.
from the Benider hills, Morocco, with a small number of
large roundish spots on the back, has the left parotoid

entirely black.
c,

d,

e,

from Hiitteldorf near Yienna, has a remai-kably large number
Flanks and sides of belly spotted.
of spots.
from the neighbourhood of Prague, is a type with very
Flanks and sides of belly with only
irregular markings.
a few large spots.
from Zebel, Bulgar Dagh, Asia Minor, has some of the spots
ring-like, the yellow markings having a round black spot
,

Sides profusely spotted.
in the centre.
with many spots of small size.

The specimen
Ticino, sent alive

II.

figured on Plate XV.
by M. A. Ghidini.

The Varieties of the

is

Lower

surface

a male from Lugano,

Spaniibh Peninsula.

(Vars. gallaica and

'molleri.)

We have mentioned above that the var. tceniata occurs in
Spain and Portugal. Specimens of that form, with the yellow
colour predominating over the black, are stated to occur in the
Peninsula by Schreiber (27, p. 78), and Bedriaga (3, p. 108)
Mme.

Phisalix for a sketch of this specimen preserved in the
not unlikely, however, that the locality under which it
has been registered is erroneous, as neither de Betta (4), Camerano (6), nor Count
Peracca {in litt.) have come across the striped variety in any part of Italy.

*

I

Paris

am

indebted to

Museum.

It is
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But

records such a one from Bilbao.

in addition

we

find highly

remarkable specimens ranging from tlie form named var. gallaica
by Seoane (29), Avhich is hardly separable from the typical form,
especially its North African representatives, to that named var.
molleri by Bedriaga, which approaches very closely some specimens from nea,r Genoa, from Austria, described by Kammerer
(c/. p. 342), and from Oran, Algeria, described by Doumergue *.
My father has already proposed to unite the var. gallaica with the
var. molleri, a view in which Bedriaga (3, p. 109) could not concur,
on the ground that Seoane's diagnosis does not at all agree with his
own. It is, nevertheless, a fact that an almost uninterrupted series
can be traced between the two varieties, and I think it advisable,
provisionally at least, to regard them as extremes of one and the
same form, which is completely linked with the typical form.
The following is a translation of Seoane's definition of the
Spanish specimens (var. gallaica)
" DiflJeis from the typical form,
among other characters, in the intense black of the ground-colour
:

and the

small

number

of

—

yellow spots, distributed over the

body."

The three specimens from Galicia [Seoane) in the Lataste
Collection are remarkable for the very irregular, broken-up
disposition of the spots on the back, a few of which are partly

may have been edged with red or pink, in a manner
Bedriaga's var. molleri.
The snout, supraocular and
intei'orbital regions, partly yellow, partly reddish brown
yellow
on the throat somewhat predominating over the black sides
irregularly spotted with yellow.
The number of spots on the
dorsal region of these specimens is 9, 13, and 26 respectively.
specimen from Cabanas, Galicia (Seoane), preserved in the Paris
Museum and of which a sketch has kindly been made for me by
Mme. Phisalix, approaches very closely the Portuguese var.
molleri.
The British Museum specimen from Vigo differs, however, from all the above by being very scantily marked with
brownish and
similar to

;

;

A

* Essai sur la Fauiie Erp^tologique de I'Oranie (Oran, 1901), p. 372.
" Corps presentant eu dessus plusieuvs taches jauiies et rouges sans symetvie
doiit voici la distribution, liegions sus-oculaires jaunes en dessus et d'un rouge sang
en avant et eu arriere. Arcades sourcilieres d'un noir rougeatre.
Parotides jaunes
en dessus et aussi en dessous posterieuremeut, entourees de noir en avant exterieureinent elles sont bordees depuis I'oBil jusque sur le cou, d'une loiigue et large
taclie rouge.
Seules les taches des regions sus-oculaires et celles des parotides pi'esentent quelque symetrie.
Sur le cou se trouve une grande taclie transversale
echancree en avant, a laquelle font suite, sur le dos, quatre taches irregulieres (de 7
mill, sur 3 en moyenne).
Ces taches alternent entre elles et touchent la double ligne
dorsale de tubercules ; elles sont a peu pres a egale distance I'une de I'autre.
Pres
de I'aisselle, sur le bras, il y a une petite taclie jaune bordee de rouge ; une ou deux
tres petites, jaunes et rouges, se voient sur Tavaiit bras, et une seule sur les mains et
les pieds.
Le fond noir des flancs est parsem^ de quelques points rouges. Membres
post^rieures taches comme les ant(5rieurs. En arriere de la ligne des cuisses, en
dessus, commence une tache jaune, longue et etroite, qui s'etend en arriere ; elle a
10 mill, sur 2 a 3. Sur la queue ou voit cinq series de taches doubles, rondes, qui se
rapprochent I'une de I'autre sur la ligne mediane superieure elles sont jaunes et
visiblement bien bordees de rouge, surtout celle placees vers le bout de la queue.
Mamelon du cloaque tach(5 de jaune de chaque cote. Dessous du corps d'un violet
noiratre.
Pourtour iuferieur de la bouche borde de taches rouges qui s'etendent sur
la gorge."
;

;
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yellow, except on the gvilar region and on the sides of the belly.
The back, snout, and interorbital region bear no distinct markings,
The parotoids
but are speckled over with small yellowish dots.
and upper eyelids are almost entii'ely of a reddish-brown colour.
This specimen must be I'egarrled as an individutd a.beriation of the
form above described, an aberration tending to the total suppiession of the bright markings.
Three specimens referable to the

vai'. gallaica have been received
from M, de la Escaleia, who obtained them in the Loroya Valley,
near Madrid, at an altitude of 300 to 400 metres. Th.e spots are
moderately large, few or moderately numerous (G to 12), those on
the parotoids being either confluent with or distinct from those
on the upper eyelids and the dorsal region. The spot on the
eyelid in one of these specimens is entirely of a reddish brown,
chat on the parotoid partly reddish, partly yellow. In this and
The
a.nother specimen the interorbital region is also reddish.
spot at the angle of the mouth in all three is brownish red in
Lower surface and sirles black, minutely speckled over
colour.
with yellow; throat spotted with red.

The true var. onolleri is represented in the British Museum
Collection by 7 specimens from Poi-tugal (Coimbia and Cintra),
including one of the types received from Dr. de Bedriaga, who
has thus described its coloration
" The colour and pattern of this vai'iety are rather variable. The
ground-colour is usually a greyish blown, sometimes more of a
dirty grey, sometimes more brownish black or even black, broken
up above and below by pale j^ellow spots with an addition of grey
or greyish-brown spots into which the yellow passes gradually.
The yellow spots on the side of the body, on the limbs, on the tail,
on the parotoids, on the tliroat, and on the eyelids are as if
powdered over with red dust, or washed with red, or even bloodThe throat may sometimes acquire a deep red colour ; the
red.
The yellow spots
dorsal spots show hei-e and there a red dot.
are A^ery variable both in number and size they may be either
few, in which case they are large and roundish, or numerous and
horseshoe- or ring-shaped, and forming six or eight more or less
regular longitudinal series some of these spots break up or run
These spots may be so
together, thus forming wavy bands.
:

;

;

the yellow
iiumerous as to greatly reduce the ground-colour
spots on the head are in that case the more conspicuous and a
symmetrical or very ornamental pattern results."
My father has drawn up the following notes on living specimens
exhibited in our Zoological Gardens, a few years ago.
" Some specimens were black, variegated with various tints of
The latter colour was
grey, brown, pale yellow, and crimson.
particularly conspicuous on the upper eyelids, the parotoid glands,
the base of the limbs, and on the throat, but it appeared also
as small patches within the area of the more or less irregidar
pale yellow spots with grey centres, which were disposed very
One of the specimens was pale
irregularly on the body and tail.
;
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olive-grey above and on the sides, freckled with black and with
pale greenish-yellow spots the black appeared as an irregular
vertebral stripe, a dorso-lateral stripe, and bars on the flanks
the upper eyelids, the parotoids, and the throat wei-e claret-red.
The coloration of such a Salamander has a lichen-like aspect
more suggestive of assimilation to the surroundings than of
warning to enemies." Other specimens which he has seen since
;

;

little or no
greyish in the centre.

had but

red on them, but the yellow spots were

In his description of var. molleri, Bedriaga states that it diifei's
from the typical form in the snout being more pointed and
projecting beyond the lower jaw, also that the tail is shorter and
thicker.
In five out of eight specimens (including Bedriaga's
type) examined by me, I found the snout to be more projecting
than is usual in the other forms, although the most pointed
snout I have seen is in a specimen from near Meissen, Saxony.
I also fovind that the tail in four out of the eight specimens
was stouter and shorter than usual in the typical form and
the var. tceniata, and this is also to be noticed in the figure
The length of the tail in each of the specimens
on PL XY.
(measvired from the posterior end of the vent) was 55, 55, 57,
57, 63, 67, 67, 71, the length of the body being taken as 100 (tip
The length of the tail in the
of snout to posterior end of vent).
typical form varies from 60 to 78, with an average of about 67,
whilst in the var. tceniata it may fall as low as 54 (Besan9on).
It will be seen therefore, that there are many exceptions, and
too much importance should not be attached to this character.
I may add that the measurements of the Galician specimens,
alluded to above under the name of var. gallaica, give 57, 66,
70, and 70 as the length of the tail, and those of the specimens

from near Madrid 56, 65, and 70.
Thanks to the coui-tesy of the Hon. Walter Rothschild, I am
able to give a figure (PI. XY.) of the var. molleri from a sketch
made for him by Mr. J. Green, from a female specimen in his
possession exhibited a few years ago in the Zoological Gardens.
I have myself examined two fresh specimens of this variety
from Lisbon, one alive, received from Sr. F. Mattozo Santos,
Director of the Museum Bocage at Lisbon. In the live specimen
the crimson-red colour was distributed over the parotoids, the
upper eyelids, the throat, the spots at the angle of the mouth and
on the sides, and the spot on the foi^earmand thigh. On the back
and tail there was no red colour, but many of the yellow spots
were partly bordered or as if washed over in the centre with a
In the second specimen the red colour was restricted
dirty grey.
to the parotoids, the upper eyelids, and the spot at the angle of the
mouth. The markings of the back, limbs, tail, sides, throat, and
belly being mostly light grey in the centre and on the borders.
On careful examination of the red and grey markings in these
specimens, I have come to the conclusion that these are due, not
to special pigments in addition to or in combination with the

I
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yellow, as 1ms been supposed, but: to the absence of pigment, the
pigmentless Hesh, highly Unshed with blood, being exposed on
certain patches and the grey colour resulting from the absence of
yellow combined with a small quantity of black pigment.
The lai-gest specimen of the var. molleri examined by me
measures 109 mm. to the posterior extremity of the vent, the
tail measuring 73.
III.

Var. t.^niata.

This variety differs from the typical form in the arrangement

which are regularly disposed in two parallel
with the patches on the parotoids, and not unfrequently form two uninterrupted stripes. Even when the tv.'0
stripes are broken up into as many as 12 spots, these still retain
their duplex disposition, not encroaching over the black vertebral
line (Area A), or if they do so, as is rai'ely the case, only on the
nape and the posterior end of the body, where they may be con-

of the dorsal spots,
series continuous

nected in H-like fashion by a cross-bar. Although in this variety
the black often predominates over the yellow, it is not uiicommon
In cases
to find specimens in which the reverse takes place.
where the yellow has so far invaded the upper surface as to actually
constitute the ground-colour, the black vertebral stripe may be
reduced to a mere series of spots, and Werner (31, p. 155, pi. vii,
fig. 23) even mentions and figures one in which the black is comThe upper eyelid and the parotoid
pletely absent from the back.
gland are entirely yellow (the yellow patch on the latter raxely
broken up), the two spots nearly always running together and
often also confluent with the markings on the back, which is rarely
the case with the typical form. The sides are usually devoid of
markings, and if present they only occur in small numbers.
Yellow markings are usually present on the snout, which is but exceptionally the case with the typical form. The spot situated at the
angle of the mouth is absent in about 35 per cent, of the specimens.
Gular region and lower surface of body with a varying amount of
yellow, sometimes entirely yellow with a, black spot or bar on the
gular fold the markings have often a tendency to dispose themselves in longitudinal series, thus the belly may be black with
a yellow lateral stripe or yellow with one or two black stripes in
Limbs with the black usually predominating a
the middle.
characteristic yellow blotch near the base of the arm and thigh,
and a second on the forearm and leg being constant, and usually
Hand and foot mostly black and
larger than in the typical form.
yellow, the yellow patches being nearly always confluent with those
on the forearm and leg. Nearly entirely yellow specimens have
likewise yellow limbs M-ith merely 2 or 3 black spots or cross-bars.
As on the limbs, the yellow may predominate over the black on the
tail and frequently extend to the lower surface, which is rai'ely
the case in the typical form. The two yellow dorsal bands often
fuse on the upper surface of the tail.
The colour varies from sulphur- or lemon-yellow to a deep orange.
;

;

—
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Some speemiens with the markings almost

vermilion-red, instead
obtained by Fr. v. Schweizerbath near
Stuttgart, are regarded by her as a distinct variety and named
var. coccinea (28), but this is clearly to be regarded as a merely
individual peculiarity, not deserving of a varietal name, and the
figure given by her corresponds, but for the colours of the markings,
with the var. tceniata, the prevalent form round Stuttgart. Considering that the bright markings may vary, in the same locality,
from chrome-yellow to a deep orange, the so-called var. coccinea
represents merely an intensification of a tendency existing in
German specimens. Fr. v. Schweizei-bath has been informed by
Prof. E. Haeckel that such a Salamander was found by him many
years ago in the Saal Valley, near Ziegenriick, and it is not unlikely that vermilion-spotted specimens will be discovered in other
My father was informed
parts of the habitat of the var. tceniata.
by an intelligent peasant woman in Belgium that on the occasion
of her witnessing, in a wood, just before a thunderstorm, a sudden
apparition of Salamanders in huge numbers, some among them
were distinguished by being marked with red instead of yellow.
In D'Orbigny's Dictionnaire d'Histoire Naturelle (7, p. 307)
allusion is made to a specimen found near Bordeaux, which must
have been similar to the one described by Fr. v. Schweizerbath.
In Belgium, the mai-kings are of a more or less bright yellow but
not orange, and in most cases they form interrupted stripes. In
Out
Brittany the markings vary from sulphur- to chrome-yellow.
of 50 specimens obtained together, within a space of one hundred
square yards, last summer at RoscofF, about half had the stripes
M. Ghidini, of the
uninterrupted but varying much in width.
Geneva Museum, having had occasion to examine 500 specimens
received alive from Stadtoldendorf in Brunswick, found that
about 400 had the two parallel stripes uninterrupted, or nearly
so, 50 had them much bioken up, whilst the remaining 50 were
nearly entirely yellow, with the black reduced to spots or narrow
The specimens from the Harz and neighbouring hills, of
stripes.
which I have seen many, vary in the colour of the markings from
chrome-yellow to a rather deep orange.
male specimen from the Harz, in Avhich the yellow colour
prevails, is represented on Plate XY.
Figures of the var. tceniata are given by "VVurf bain (33), Gesner
(13, ii. p. 80), Perrault (21, pk 16. p. 77), Duvernoy (11, pi. xl.
The
fig. 1), Mme. Phisalix (22, pi. i.), and Diirigen(10, p. 577).
descriptions of Leydig (19), Lataste (16), and Martin and Rollinat
(20) are also applicable to it, as well as the var. B of Dumeril and
Bibron (9) and the vars./to k of Schreiber (27).
Five specimens are represented in text-fig. 102, to give some
idea of the variations in the markings
of yellow or orange,

'

'

A

:

a,

exceptional in having the spots much
reduced in size spots on the belly ninnerous, moderately
large and roundish.
from Maredsous, Belgium, represents the condition most

from the Harz,

is

;

h,
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frequently met with in France, Belgium, and Germany
the ventral spots are confluent into a broad band on
each side.
from Roscoff, Brittany, is selected out of fifty specimens
as having the spots confluent into two stripes, and yet
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reduceil in width

the

parotoids
entirely black.

is

also

341

the small amount of yellow on
very exceptional
the belly is

;

;

from Roscoft', is remarkable for the reguLirity of the
two yellow dorsal bands the yellow predominates on the

d, also

;

e

is

lower parts.
selected out of manv from the Harz as showins the
preponderance of yellow, the black of the upper surface
being reduced to a few markings the throat and belly
are yellow with scanty black spots.
;

Leaving out the specimen from

Rome mentioned by Dumeril

(possibly through some error of locality), the habitat of this variety
is restricted to France, Spain and Portugal, Belgium, S. Holland,

Germany, and Switzerland.
typical form, see above,

IV. Dr.

p.

On

its

occurrence alongside with the

333.

Kammerer on the Variations
Salamandra maculosa.

of

In the introduction to this paper I have expressed surprise at the
distinction between the typical form and the striped form not
having been brought out more clearly by the authors who have
dealt with the varieties of this species.
This applies also to the most recent worker on the subject.
Dr. Kammerer (14, p. 69), some of whose highly interesting
observations are here reproduced.
As he has accompanied them
with remarks on the correlation between the coloration and the
conditions under which the individuals occur and has drawn
provisional conclusions with which I cannot always concur, I
have appended my criticisms, insei'ted in square brackets.
It is possible, he thinks, to establish the existence of local modifications as concerns the intensity of the yellow and its distribution
on the black ground-colour. Number, size, and intensity of the
yellow spots are in direct proportion to one another. One seldom
meets with specimens with few but large spots*.
[This statement is evidently meant to apply to the typical form
with isolated spots, but fails to express the state of things in cases
when several spots fuse together and are consequently large and
few the very yellow specimens, which are not so very unf requent,
having the spots few in number.]
The contrary, many but small spots, occurs only in the var,
Corsica [fide Bedriaga)t.
[This is perfectly ti'ue as regards Bedriaga's specimen from
;

* " Es lassen sich naralich hinsichtlich der Satti^ung des Gelb und der Vertheilung
desselben aufder schwarzen Grundfarbe lokale Abanderungen feststellen, die durch
eine Meiige verschiedenavtiser Faktoren beeinflusst zu sein scheinen.
Zahl, Grosse
mid Sattigung dev gelben Fleckeii stehen in direktev Proportionalitat zu einander
man findet selten Individuen mit wenigen, abergrossen Plecken."
t "Das Umgekebrte, viele, aber kleine Flecken, tritt nur bei der var. Corsica Savi
(vgl. V. Bedriaga) anf."

Proc. Zool.

Soc— 1911,

No. XXIII.
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in the British Museum), but we must remember
that such a correlation is by no means constant in Corsica, for the
figure of the type of /S. cot'sica, in Bonaparte's
Fauna Italica
shows the number of spots not to be in excess of that of a typical
specimen from Italy, figured in the same work. The spots on the
Bocognano specimen, although more numerous, are not smaller
than is usual in specimens from Hungary, Bosnia, Roumania,, &c.,
or, for instance, the one from Italy, so beautifully figured by
Rusconi. It is also to be borne in mind that Savi in his original
description of /S. Corsica ascribes to it fewer spots than to
iS. mactdosa.^
Where there is much yellow this is usually also strongly
intensified (dark straw- or orange-yellow), whilst scanty yellow is,
apart from i-are exceptions, pale (pale sulphur or lemon)*.
[I cannot agree in the least with this statement, as out of over
50 specimens from the Harz Mts. which were recently received
at the Zoological Gardens, those in which the yellow constituted
the ground-colour were, as a rule, of a paler yellow than those in
which the black predominated. Again, in some specimens from
Dresden, as my father informs me, and in others from the
Harz, with the spots few and of small size, the colour was
decidedly orange, whilst in specimens from Brittany and Belgium
with much yellow, the latter varied from pale lemon to chrome.
large number of specimens received alive from Hungary
(N. Becskeret), mostly with small, or very small spots, few in
number, had these orange, not yellow.]
The author then enumerates, with reference to his own
material and some indications in the literature, the local
differences in connection with the geographical distribution
1. In specimens from the hilly districts (Riva, Tyrol, 70-120
m., Schandau on Elbe, Saxony, 130 m.), and in those from the
North-German plain (Minden in Prussia, 50 m.) and from the
South of France and Spain {fide Bedriaga), the yellow is distributed in great profusion, the spots of the upper surface being
often confluent into broad longitudinal bands, or even becomes
the predominant colour, and in the S. French and Spanish Salamanders the dark ground-colour disappears almost entirely.
Besides, the under surface of such specimens is strongly spotted

Bocognano (now

'

A

:

or even entirely yellow,
2. In specimens from Portugal (var. 7nolleri Bedriaga) red spots
formed of a special pigment appear in addition to the mostly
numerous yellow spots, which here also invade the ground-colour.
3. The same remarkable appearance obtains likewise in many
specimens from the neighbourhood of Vienna (Hiitteldorf,
Modling, Puckersdorf, Hadersdorf, Unter-TuUnerbach), in which

Wo

* "
viel Gelb vorhanden ist, da ist es gewoliiilich aucli stark gesattigt
(Duiikelstroh oder Orangegelb), wahrend sparliches Gelb, von seltenen Ausiialimeii
Eei einer raassigeu
abgeseheii, blass (Lichtscbvvefel odei- Citrongelb) aussieht.
Quaiititat Gelb treten dieFlecken bald in dunkleren, bald in helleren Schattirungen
aaf, jedoch in der Kegel niclit bei ein und demselben, sondcrn bei verschiedenen
Exemplaren."

VARIATIOXS OF THE SPOTTED .SALAMANDER,

343

red of different shades (brovvnisli red, greyish red, claret-red,
blood-red, vermilion, brick-red) is present, namely on the parotoids, on the forehead and vertex, round tlie eyes, at the angle of
the mouth, on the throat, and occasionally also over the whole
Otherwise the Vienna individuals are mostly provided
borly.
with moderately large and moderately numerous spots, the
intensity of the shade of which varies to the extent that in
different examples from one and the same locality they may be
pale or deep yellow.
4. Specimens from the Central Mountains of Germany, the
spurs and the lower region of the Alps (Salzburg, 450-638 m.,
Kaumberg, Lower Austria, 490 m., Meran, Tyrol, 350 m.,
Yillach, Carinthia, 500-600
m., Jenbach, Tyrol, 530 m.,
Wochein Valley, Carniola, 510 m., Bozen, Tyrol, 250-300 m.,
Ka.pfenberg, Upper Styria, 500 m., Wiesing, Bavaria, 750 m.,
Mondsee, Upper Austria, 480 m., Kufstein, N. Tyrol, 490 m.)
show an average condition, i. e., the mostly irregularly formed
and distributed spots on the upper surface being moderately large
and numerous, those on the lower surface being scanty and
pale all sorts of shades of yellow are observable in different
;

individuals.
5. In specimens from the Alpine region, from the upper limits
of the vertical range of the species (Salzburg, 1000 m., Bozen,
Tyrol, 920 m., Appenzell, Switzerland, over 1000 m.), the black

ground-colour predominates, the yellow spots being small, few,

and very pale. The lower surface is usually unspotted. According to Walter Bendt, of Gratz, a speciraen obtained on the
Schockl Plateau at an altitude of about 1230 m. (highest altitude
on record) had only a few spots which were not of a well-defined
yellow, but more brownish.
6. Small number and size of spots are also shown by specimens
from S.E. Europe, viz., from Orsova (Jlde Mojsisovics), Montenegro (Jide Werner), and Athens (Jide Werner), and generally by
Turkish and Greek Salamanders, also by the specimens from the
extreme south of the distribution (Haifa, Syria, and var. algii-a).
Not everywhere are the local variations quite constant, viz.,
there occur in the Alpine region (Alpine valleys up to 600 m.,
Jide Werner) rather strongly and largely spotted specimens,
whilst in the neighbourhood of Vienna, among an average of
strongly spotted specimens, there are also some, if only a few,
Indications of red spots on the
with small and yellow spots.
parotoids, on the inner edge of the upper eyelids, as well as
between the angle of the mouth and the lower border of the eye,
are also to be found in isolated specimens from Lower Styria and
the Bavarian Alps.
An absolute constancy with regard to the multiplicity of the
factors which influence the markings, many of which may, of
course, counteract one another in the same locality, cannot be
expected.
precise test of the geological, climatic, and meteorological

A
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conditions of the localities of a great nvimber of specimens has
shown that the colour- variations can be grouped on a geographical
basis*
warm climate increases, a cold climate attenuates the
1.
markings and their intensity.
[Salamanders from Belgium and the Harz district, with cold
climates, in the north of the distribution of the species, have on
an average large markings, the Harz specimens in particular
being often bright yellow or orange, whilst speciinens from
tS.E. Europe, N". Italy, to say nothing of extreme southern specimens (Syria and Algeria), to which Kammerer himself alludes,
have, as a general rule, small and few spots. Specimens fi-om the
hilly parts of Belgium, from most French localities, either at sealevel (Boulogne, Brittany, Bordeaux) or at a considerable altitude
(Eaux-bonnes, Pyrenees, 750 m.), are absolutelj^ identical in the
general style of markings and in their colour, thus showing that
climate has no bearing on this character.]
2. Locaiities with very damp air and soil, provided in addition
with a great number of water-courses, favour the number, size, and
intensity of the yellow spots, whilst conversely dryness and
scarcity of water-courses pi'oduce a decrease in these respects.
[One does not well conceive the Salamander flourishing under
other conditions than the first. It is ditificult to believe that the
Salajnanders with much yellow, such as we have from Bordeaux,
S. Italy, and Asia Minor, are from damper localities than those
with small spots from Austria, Hungary, and Boumania. What
I have said above of the Salamanders of France is against
Dr. Kammei'er's contention.]
3. In localities where the sub-soil consists of schists, igneous
rock, and sandstone, Salamanders are as a rule more numerous,
larger, and more intensively yellow-spotted than in calcareous
possibly this
hills, where they are not found in such abundance
may bring us back to proposition 2, calcareous hills being always
:

—

A

'

;

* "

Eiiie

geuaue Priifung dei" geologischen, klimatischen und meteoro]ogisclien
moglichst vieler mii- aus eigeiier Erfahrung und aus Museen dnrch

Verlialtiiisse

l^elegeexemplare, sowie aus der Litteratuv durch Beschveibungen der betreffenden
Exeinplare bekannt gewordenen Fundorte hat ergebeii, dass die Farbenabanderungeu
an Stelle der geographischen Gruppirung auch in folgender Weise geordnet werdea

koQnen
1. Warmes Klima
und deren Sattigung.

unterstiitzt, kaltes

Klima unterdruckt

die Fleckenzeiclinung

2. Gegenden mit starker Luf t- und Bodenfeuchtigkeit welche womoglich ausserdem
reich an kleinen Wasserlaufen sind, begiinstigen Zahl, Grosse und Sattigung der
gelben Flecken, wogegen Trockenbeit und Armuth an Gewassern dieselben zuriicktreten lasst.
3. In Gegenden, wo Schiefer, Urgestein und Sandstein den Untergrund bilden,
sind die Salamander in der Kegel zahlreicber, grosser und intensiver gelb gefleckt
Moglicher
als iin Kalkgebirge, wo sie iiberhaupt nicbt so haufig zu finden sind.
Weise lasst sich dies auf Punkt 2 zuriick fiihi-en, iudem das Kalkgebirge stets
trockener und arraer an Gewassern ist, als das aus den iibrigeu genannten Gesteiusarten sicli zusammensetzende Gebirge.

4. Ein ganz besonderes Uberliandnehmen der gelben Farbe und deren Sattigung,
sowie das Auftreten von i-othen Flecken, findet auf Leliuiboden statt, "VTOgegen auf
schwarzen Humus das Umgekehrte obwaltet."
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dryer and poorer in water-coiu'ses than those formed of the other

mentioned rocks.
[I am not sufficiently acquainted with the formations on which
the specimens in the museum were obtained to fully discuss this
proposition, but I wish to observe, on the testimony of my father,

who has examined

large numbers of specimens from Belgium,
found on Carboniferous and Devonian limestone, and from
Brittany, on granite, that Salamanders from these places agree
absolutely in the extent of the spots and in the comparatively
This is true also of the
pale colour of the same as well as in size.
Salamanders found over the greater part of France (var. tceniata,
with mai-kings hardly ever orange), and yet the localities about
which we have definite information are on the most different
geological formations
a. Ambleteuse, near Boulogne (Kimmeridge and Upper Oolite, clay with lime) h, c. St. Malo and
Roscoff (Granite) d. Bordeaux (Pliocene and Oligocene clays)
Marly, near Paris (Oligocene limestone)
e.
/. Eaux-bonnes,
This list clearly indicates
Pyrenees (Cretaceous limestone).
that, in France at any rate, the subsoil has nothing to do with
:

;

;

;

the coloration of Salamanders.]

A

4.
quite special increase of yellow colour and its intensity,
as well as appearance of red spots, takes place on a clay soil,
while, on the other hand, the reverse takes place on black

humus.

Kammerer concludes by observing that the above correlaare subject to many irregularities, and that he would
formulate them with reserve, wei'e it not a fact that these
irregularities or apparent exceptions are almost invariably to b©
satisfactorily explained by the simultaneous occurrence of opposed
factors in one and the same locality {e. g.^ water poverty but clay
soil, or warm climate but calcareous hills, &c.) and that it is
therefore necessary to make a complete investigation of the
physical conditions of each separate locality.
[Suffice it to add once more that the large Belgian Salamander,
copiously marked with yellow, occurs in great abu.ndance in places
offering a combination of the two principal factors which, according to Kammerer, would produce small size and scarcity of
markings, viz., a dark soil I'ich in lime and a cold climate.
It is also important to observe that, contrary to Kammerer's
resvilts, our blackest specimen of the typical form is from a hot
locality (Ticino) at an altitude of only about 600 metres, our
yellowest from the highest altitude on record, 1600 metres
(Calabria).
It might be objected that in the case of the latter the
altitude is compensated by the latitude, but that will not answer,
since at a more southern latitude, and almost at sea-level, on the
north coast of Africa, paucity of yellow markings is the rule. In
the var. tceniata, a totally black specimen has been recorded from
the Siebengebirge (Rhenish Prussia), whilst the opposite extreme
of almost wholly yellow specimens is on record from as distant and
dissimilar localities as the Harz, Bilbao, Toulovise, and (?) Rome.]
Dr.
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Since the publication of the above conclusions, Dr. Kammerer
has instituted a series of experiments with the object of showing
that the colour and dampness of the soil has an influence on the
increase or reduction of the yellow nmrkings, and the results of
some of the experiments have been recently published, with figures,
in the German paper ISTatur (15).
In view of the geographical distribution of the typical form and
the var. tceniata, which I have endeavoured to trace from a large
material, Dr. Kammerer's results are surprising, for the pictures
given by him show the oflfspring of a female of the typical form,
Conpresumably from Austria, to belong to the var. tceniata.
sidering the enormous number of specimens of the two forms
which he has kept in his terrarium, is the possibility excluded of
some confusion having taken place ? Or may not the male have
belonged to the latter variety, and have transmitted his chai'acters
Then, again, as to the changes in markings
to the offspring ?
taking place in the same individual in the course of growth, may
not some error of identification have crept in ? After the study
I have made of the disposition of the markings, I can hardly
refrain from expressing a doubt as to the middle specimen of the
left-hand lower series on fig. 1 being the same as the one to its
right, for it will be observed that the two yellow stripes or series
of spots are much more distant from each other in the younger
stage than in the older, and this is a change diificult to conceive
In fact, wei'e
to have taken place in one and the same individual.
it not for the statement of so high an authority as Dr. Kammerer,
whose experiments appear to have been conducted with so much
skill, care, and patience, I think I would not have hesitated
in pronouncing the two figures in question to have been taken
from different individuals.
'

'
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the Mountain Nyala, Tragelaplais huxtoni*

By

R. Lydekkek,
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Text-figure 103.)

About the 10th of September I received a communication from
Mr. Rowland Ward to the effect that the skin, skull, and horns
of an apparently new Kudu-like Antelope had been received at his
establishment in Piccadilly from Mr. Ivor Buxton, by whom the
animal had been shot in Abyssinia.
An inspection of the
specimen a few days later fully convinced me of the correctness
of Mr. Ward's diagnosis
and I accordingly wrote a letter to the
Times,' which duly appeared in that journal on September 23rd,
1910, under the heading of " A New African Antelope." In that
letter it was stated that the specimen had been killed on the Arusi
plateau of Gallaland, in Southern Abyssinia, at an estimated
height of about 9000 feet above sea-level, and that it apparently
indicated a new species of Antelope in some degree intermediate
between the l^ja\a.{Tragelaphus angasi) and the 'KuAxji^Strepsiceros
capensis), but rather nearer to the latter than to the former.
In
conclusion, it was urged that the specimen ought to find a
permanent home in the British Museum. It was also suggested
that the species might be known as the Spotted Kudu.
Shortly after the appearance of this letter, Mr. Buxton wrote
to say that he would be pleased to present the specimen to the
Museum, and likewise giving full and more precise information
Avith regard to the locality where it was obtained.
The matter
having thus become public, I decided that the time had come to
give the animal a scientific name and Strepsiceros huxtoni was
accordingly proposed by myself in 'Nature,' vol. 84, p. 397, 1910.
It was, however, added that it might be deemed advisable to
merge the genus Strepsiceros in Tragelaphus^ in which event the
title of the new sjoecies would be Tragelaphus huxtoni.
As to
locality, Mr. Buxton, after reference to his note-book, informed
me that the type specimen of the new Antelope was obtained
;

'

;

during the summer of 1910, to the west of the Arusi plateau of
Callaland, in the Sahatu Mountains, at an estimated elevation of
9000 feet ; these mountains being situated some distance to the
south-east of Lake Zwei (Zuay).
The ground on which the animal
was killed as I gather from a photograph taken by Mr. M. C.
Allbright, who accompanied Mr. Buxton on his trip
is of an
open and stony natixre, with scattered dwarf bushes and tussocks

—

—

of grass.
'"

Soon after the publication of the aforesaid notice in Nature
learned that Mr. Buxton had brought home the head-skin
'

I

* Published by permission of the Trustees of the British Museum.
t For e-tplaiiation of the Plate see p. 353.
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and skull of a second male of the same species, and also the skulls
and horns of two other, and apparently younger, individuals of
this sex
all being members of the herd from which the type
specimen was obtained.
Nor is this all the available material
for Mr. Allbright had likewise shot a fine old buck out of the same
herd, of which the skull and skin were brought home, the head
being mounted and the body-skin preserved fiat. All these
specimens, thanks to the courtesy of their respective owners, I
have had full opportunities of examining. It should be added
that, according to Mr. Buxton, the females of the new species are
coloured like the males and are devoid of horns.
The second head brought home by Mr. Buxton and the complete
skin belonging to his companion represent darker-coloured and
apparently older bucks than the type and after seeing these
specimens I came to the conclusion that the Sahatu Antelope is
nearer to the Nyala than to the Kudus. This opinion is recorded
Field' of October 22nd, 1910 (vol. 116, p. 798), where I
in the
definitely stated that the species ought to be known as Tragelaphus

—

;

'

huxtoni.

Finally,

the recently published sixth edition of

in

Mr. Rowland Ward's
the name Mountain

Records of Great Game I have suggested
ISTyala as the popular designation of the
'

'

species.

That the type specimen, which is a male, and stands, as
mounted, 4 feet 4| inches at the withers, represents an Antelope
belonging to the Kudu and Bushbuck group is self-evident, and
further w^ords on this subject are therefore superfluous. Kudus
and Bushbucks are admittedly near relatives and the main
distinction between the two is to be found in the characters of the
In adult bucks of both species of Kudu the hind surface
horns.
of the basal portion of the horns is rounded and devoid of an
external ascending keel, although there is a well-marked front or
inner keel. The horns of Bushbucks, on the other hand, have a
pronounced keel at the back of the basal portion, in addition to
which is a distinct front keel and, in consequence, the surface
This flattened
between these two keels is flat, instead of round.
;

;

intercarinal surface

is,

in fact, continued nearly to the

summit

round the axis. In adult Kudus a
second keel is developed higher up on the horns, and such a
In the
flattened surface consequently exists only near the tip.
horns of a young Kudu, on the other hand, there is a second keel
and it follows that the horns of the adult may be compared to
Nyala horns with an additional basal portion devoid of a second
This shows that the distinction between Strepsiceros
keel.
and Tragelaphus is very slight indeed.
Kudu-horns are, however, distinguished from those of the Bushbuck group by their open, corkscrew- like spiral of three complete
turns, those of Bushbucks never having more than a couple of
of the horn,

forming a

spiral

such turns.
In Kudus the males and females are alike in colour, or nearly
so, the coloration on the body consisting of vertical white stripes,
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with a tendency to spotting on the hind part of the flanks of the
smaller species. Both species have a mane and dorsal ci'est, at
least in the males but while the larger kind has none, the Lesser
Kudu cairies one white gorget on the throat and another on the
The tail is of moderate length and not very bushy.
chest.
In the Bushbuck group the females are frequently although
by no means invariably brighter coloured and more profusely
the markings on the body,
striped and spotted than the males
when fully developed, comprising both stripes a,nd spots. The
and there are often two
males, at any rate, have a dorsal crest
gorgets on the throat and chest, although these ai-e reduced to one
The tail is in most cases relatively long and more
in the Nyala,
bushy than in Kudus.
The conformation of the horns affiliates Mr. Buxton's Antelope
to the Bushbuck group {Tragelaphus *), from all the other
;

—

—

;

;

members of which it is distinguished by its superior size. From
the Kyala, which makes the nearest approach in this respect,
Tragelaj)hus huxtoni differs in the (reported) identity of the coloinin the two sexes, in the shoi'ter coat and less bushy tail of the
male, the presence of two white gorgets on the throat and chest,
the absence of any marked difference in the general colour of the
lower part of the legs from that of the body, and also in the more
open spiral formed by the more massive horns.
In the type specimen (PI. XVI.), which, as already mentioned,
is an approximately full-grown but young buck, the horns form
about one complete turn, and have the general characters of those
of the ISTyala, although relatively heavier, and diverging much
more outwardly, with a very open spiral. They are obliquely
ridged at the base, and the long smooth terminal portion is worn
yellow at the tip. The length along the outer curve is 37 inches,
the basal girth 9| inches, and the tip-to-tip interval 21 inches.
The coat is rather long and coarse, its genei'al colour being
speckled brown-fawn, passing into dull ta,n on the sides of the
face, and becoming darker on the fi'ont surface of the muzzle, and
chocolate-brown on the forehead above the white chevron, which
The under- parts are lighter, but on the
is not very conspicuous.
front of the fore-legs and the lower part of the hind pair the tuft
becomes considerably darker. There is a short dark brown mane
on the neck, continued backwards as a mingled brown and white
The bushy tail is white beneath. The ears, which
dorsal crest.
are much of the same type as those of the Nyala, are of moderate
width, bluntly pointed at the tip, and tubular for a considerable
distance at the base most of the long hairs on the inner edges
being white, as is also much of the inner surface of the outer
margin.
The white markingsinclu.de a not very distinct chevron between
the eyes, the usual patches on the sides of the muzzle and chin, a
pair of spots on each side of the face below the eye, and a smaller
;

* Limnotragtis I regard as a subgenus.
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Buck

of the Mountain N3 ala belouying to Mr. AUbright, from a
photograph supplied by Mr. Rowland Ward.
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and fainter one beliind the same, a narrow bvit deep gorget on the
throat, and a much wider but less deep one of a more lunate shape
A curved row of nine spots
on the upper part of the chest.
some of which are much fainter than the rest extends from a
point about over the head of the thigh-bone to the back of the lower
There is another white spot on each side of
part of the shoulder.
The inner surface of the thighs and of the upper
the buttocks.

—

A

white area occupies
portion of the fore-legs is dirty white.
the back of each fore-leg below the knee, extending on to the outer
and inner surfaces of the limb, but not reaching the pastern
and a somewhat similar area occurs on the hind-leg, extending
There is a pair of white oval spots on
slightly above the hock.
each fetlock some distance above the hoof.
The second head obtained by Mr. Buxton is that of a much
older buck, as is attested by the horns, which have closely approximated rings at ths base, are of greater length, and are much
battered on the front surface, and worn away at the tips, of
They form about one turn and a
Avhich the left one is broken.
quarter, and have a more upright direction than in the type
specimen in both of which respects they are more Nyala-like.
Although the buck to which this head belonged was a member of
the same herd as the type, the coat is considera,b]y longer and
looser, especially on the throat, where it forms an incipient fringe.
The colour is also darker and greyer, being a greyish brown,
comparable to that of a Waterbuck. The face is likewise distinctly
darker, the whole of the lower portion being of a chocolate-brown
like that of the forehead, and the tan restricted to the area round
the eye, behind which is a small white patch. There is a tendency
to rufous in the hair round the muzzle, and also in that between
the horns. In consequence of the darker colour of the rest of the
face, the white frontal chevron is much more conspicuous than in
the type specimen. The upper throat-patch or gorget is also very
conspicuous, and is continued by means of scattered white hairs
almost to the lower gorget.
The mounted head belonging to Mr. Allbright (text-fig. 103) is
likewise that of an old buck, and agrees in essential characters
with the one last-mentioned. The body-skin of the same animal
differs from that of the type not only in its longer and darker
hair and the greater development of the dorsal crest, but likewise
one conin the presence of two indistinct vertical white stripes
siderably longer than the other on the hind -quarters, with faint
In this respect the specimen
traces of a still shorter third one.
makes a further approximation to the Nyala.
The skull is not yet cleaned, but does not apparently pi-esent
any very distinctive features of generic importance. It is true
that the base of the horn-cores lacks the pronounced front keel
found in the Kudu, but as this keel is also lacking in the Lesser
Kudu, it cannot be regarded as a feature of much importance.
On the whole, the Mountain Nyala seems to come nearest to
the species from which it takes its name, although in the general
;

;

—

—
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of the head and the character of the tail it is distinctly
Kudu-like.
In conclusion, I may reiterate my opinion that Tragelaphus
huwtonl tends to connect the Bushbuck gi'oup so closely with the
Kudus as to render the generic separation of the latter from
Tragelaphus (in which, as already stated. I include Limnotragus
as a subgenus) inadvisable.

form

EXPLANATION OF PLATE
The

tj'pe

XVI.

specimen, a subadult buck, of the Mountain Nyala,
Tragelaphus buxtoni.

18. Observations

on

different

Gibbons

of

the

Genus

Ht/lob ate snow or recently living in the Society's Gardens,

on Symplialangus si/ndadylus, with Notes on Skins
History Museum, S. Kensington, By
Dr. F. D. Welch, F.Z.S.

and.

in

the Natural
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Very few specimens of the genus Ift/I abates arrive in good health
England or live for more than a few months, but during the

years the Society has exhibited examples of dijSerent
which the following are now living in the Gardens
male of the rare H. hainanus from Hainan, which arrived in
December, 1907 a male H. leuciscus from Borneo, which arrived
in May 1908 and a female H. agilis from Sumatra, which arrived
In addition to these an adult male
in December 1905.
Symphalangus syndactylus in good health arrived on October 26,
1910, and is the finest specimen the Society has yet received.
As some external characters and the coloration and voice can be
studied only in living specimens, some observations I have made
on these genera may be worth recording.
In the genus Hylohates, from observations taken at intervals on
four males living in the Gardens, I am strongly of the opinion
that the development of certain parts of the extei-nal genital
organs is delayed to a later period of life than is the case in
Authropopithecus and Man, and, so far as I can discover, no notes
have been published on this subject. My attention was first
drawn to the subject by Mansbridge, keeper of the Society's Apes,
but I have not accepted any information from him until I have
confirmed it myself, and I am well aware that several mistakes
have previously been made about the sex of Hylohates on account
of the large clitoris being mistaken for the penis (see Pocock,
P. Z. S. 1905, vol. ii. p. 169). I have made a careful examination
of ail the specimens, and am certain that the sex is as I have
last

five

species, of

:

A

;

;

stated.

The male E. hainanus has

altered

greatly in the external

—
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arrival in

December 1907

it

was

in

good

health and measured about 14 inches from crown to ischial
callosities, and there were then no signs of a scrotal bag, the skin
between penis and ischial callosities being quite flat. About the end
of March 1909 a scrotal bag gradually formed, and by the first
week in July 1909 this could be seen quite easily when the animal
was at the opposite side of the cage with its hind legs separated.
The scrotal bag had then reached its? present size and appearance,
being just over an inch long with a broad base and tapering
rapidly towards a point, thickly covered all over with short black
hair, and placed well above and in front of the anterior ends of the
ischial callosities, there being a space over half an inch between the
The scrotal bag is not at all
callosities and its posterior surface.
At
pendulous, and the long axis runs downwards and forwards.
that time, July 1909, the animal's height, measured against the
bars when sitting, was 16 inches. It was impossible to measure
this male out of the cage or to handle it, and as all Hylohates
specimens stoop when sitting, the real height of the animal when
hanging at full length was probably about 1 inch more than this.
The measurement against the bars was repeatedly taken to ensure
Only one male H. hainanus has been exhibited in the
accuracy.
Gardens before, a younger animal, to the skin of which, now in

the Natural History Museum, I shall refer later.
Retention of the testicles, either within the abdominal cavity or
One or
in the inguinal canal, is a common human abnormality.
both testicles may be thus retained, and in some cases they descend,
I certainly do not think that this
later in life, into the scrotal bag.
male R. hainamcs was abnormal, but that the absence of a scrotal
bag before March 1909 was the normal condition in the genus
and species, and my reasons for this opinion are as follows
The male 11. leuciscus from Borneo, now in the Gardens, had
on arrival no scrotal bag, and in December 1 909 I made a careful
The skin
digital examination of the external genital organs.
between the penis and ischial callosities was slightly wrinkled, but
would not stretch when pulled, and did not hang down when the
animal was standing erect. There was nothing to be felt under
the skin between penis and callosities which I could say with
perfect certainty were the testicles, and consequently these organs
must be exceedingly small in proportion to the size of the animal.
This H. leuciscus was in good health on arrival and has continued
so, and at the present time (November 1910) there is no sign of a
The animal at present measures 14 inches from
scrotal bag.
crown to callosities when sitting. Exactly the same condition
of no scrotal bag or testicles to be easily felt was found in two
other males I examined, one 14 inches high from crown to
callosities, the other 1 1 inches. This condition in these four Hylohates males was very different from that of a young Anthropopithecus troglodytes I examined, as in this latter male the scrotal
bag was large and well developed, being seen quite easily at a
distance of fifteen feet, and both testicles could be felt easily.
:
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It is to my mind most unlikely that four Iltjlohates males should
arrive in the Gardens one after the other with abnormal external
genital organs, and I think that in these cases the absence of
scrotal bag and small size of the testicles during the early years of

were normal, and this opinion is strengthened by the condition
some young skins in the Natural History Museum, which I
examined by kind permission of Mr. Old Held Thomas. The skins
in that collection are of difTerent ages, sizes, and species
(^H. hainanus, H. hoolock, H. lar, II. leitciscus, H. agilis, H. agil'is
mariiiii imd 2)ileccta, II. miilleri, H. leitcogeni/s, H. gabriellce). Some
of these skins, those of old males, have a laige and conspicuous
in others, younger males, the scrotal bag is only
scrotal bag
beginning to form and not so obvious, while in some of the
youngest skins, one of which is the male H. liahmnv.s above menIn these the skin between penis
tioned, it cannot be seen or felt.
and ischial callosities is perfect and has not been cut at all, so it
is quite certain no scrotal bag existed during life.
The delayed development of the scrotal bag and diminutive size

life

of

;

of the testicles correspond to the late commencement of menstruation, and on this latter subject few observations have been made
in Hijlohates.

have compared the size of the skull as felt through the skin,
also the canine and other teeth, of the female H. agilis now
living in the Gardens wath skvills in the Museum which are
obviously adult, and this comparison shows that the Society's female
although it has
//. agilis is almost adult at the present time
been in pei'fect health since arrival in December 1905, it has not
Mr. Pocock has also recorded that the
yet begun to menstruate.
female H. hainanus previously exhibited did not begin to
menstruate until almost adult (P. Z. S. 1905, vol. ii. p. 169), and
from these two cases it seems to be the normal course that in
Hijlohates menstruation is delayed until a much later period than
is normal in Man.
When the female H. hainanus just mentioned was living in the
I

and

;

Gardens, I noticed that it was in proportion to height more
slenderly built in both body and limbs than other species (such as
H. agilis, H. lar, H. leuciscits, and II. hoolock) then or recently
As the animal had one fore limb, which it rarely used,
living.
partially paralysed, I thought at that time the slender build was
the result of poor health and not a sj^ecific character. This being
the first female brought either alive or in skin to England, so far
as was known, there was nothing to compare it with, but since
then the male now in the Gardens arrived and showed the same
slender body and limbs. As this male has been in perfect health
since arrival in December 1907, and as its appetite is good and
it has not become stouter at all, although it has grown taller,
I think it is quite justifiable to state from these two living
specimens that H. hainanus is more slendei-ly built in body and
limbs than other species such as R. agilis, II. lar, H. hoolock,

and H.

leuciscus.

—
DR.

356

WELCH ON SOME GIBBONS

F. D.

A

comparison of the external genital organs of the male
hainan.us with those of Symphalangus syndactylus shows
In H. hainanus the distal half of the penis,
certain differences.
which is covered by mucous membrane, is a dull red, making
that organ very conspicuous in the otherwise jet-black coloration.
In S. syndactylus the penis is black all over, and both it and
scrotal bag are very small indeed in proportion to the size of the
When hanging the penis is on a level with the ischial
animal.
In S. syndaccallosities, and not above them as in H. hainanus.
tylus the large tuft of long hair growing from below the penis and
II.

between the callosities, and spreading out as it runs downwards and
backwai-ds between the animal's legs, is most conspicuous, hiding
a large part of the ischial callosities from view when the animal
In the skins of Ilylohates in the
is hanging and seen from below.
Museum the hair on the scrotal bag in old males is no longer than
that on other parts of the body, except in one very aged H. hoolocic,
and in this single specimen it is not neaily so long in proportion as
in skins of *S'. syndactylus males it is very long
indeed, as in our living male.
I might add that in H. hoolock and H. leuciscus the penis is
black all over, even in the distal half covered by mucous membrane,
H. hainanus presents three points distinct from H. hoolock as
shown in living specimens.
When Mr. O. Thomas described the type of H. hainanus (Ann.
Nat. Hist. ser. 6, vol. ix. p. 146), he was doubtful as to the
Mr. Pocock (P. Z. S. 1905,
validity of the species of Ilylohates
in S. syndactylus

;

;

vol.

ii.

p. 169),

from examination

H. hainanus, supported the

own

of a living female

example of
and my

distinctness of the species,

observations on our living male confirm this.

The differences betv/een living specimens of H. hainanus and
H. hoolock are as follows
(1) ^. hainanus is more slenderly built in body and limbs
than H. hoolock, as I have already pointed out, even when in
:

perfect health.
In
(2) In living males the colour of the penis is diff"erent.
H. hainanus the proximal half covered by the skin is black,
and the distal half covered by mucous membrane is didl red. In
H. hoolock, on the other hand, both proximal and distal halves are
black.
of II. hoolock, male and female, the
(3) In two living specimens
hair on the crown of the head lay quite smooth and there was no
In the male H. hainanus now alive the
erect crest whatever.
hair on the crown of the head stands erect in a crest, as it
did in the female, as Mr. Pocock remarks (P. Z. )S. 1905, vol. ii.
p. 175).

I might add that the hair on the crowns of the living specimens
H. agilis and H. leuciscus is quite flat and there is no erect
H. haina,nus is the only species that I have yet
crest whatever.
seen which has an erect crest on the crown it also has a short
beard on the chin.
of

;
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ave two points iu H. agilis worth mentioning which are
in the female now living :
(1) Tlie tongue is of a dark bluish purple, the colour when
first seen suggesting that the organ liad been very sevei'ely bruised
and that there was much extravas;ited blood in it the absence
In.
of any swelling, however, soon showed it to be quite normal.
the other species (i^T. hainamts, H. leuciscus, and H. lai') the tongue
is, as one would expect in a genus so near to Man, of a pale reddish
colour, as is also tlie case in Symjyhalangus syndactylas.
There is considerable resemblance between young specimens of
H. agilis and H. leuciscus, and consequently this dark bluishpurple tongue of //. agilis should be of value in distinguishing the
species from H. leuciscus, in which, as already mentioned, the
tongue is pale red. So far as I can discover, this peculiarly
coloured tongue of H. agilis has not been previously noted.
(2) In addition to the common chatter of excitement and
laugh which all species of Hylohates make, H. agilis has a loud cry,
quite distinct from the " hoo hoo hoc " &c. of H. hainanus and the
" hah hoo hali hoo " (fee. of H. hoolock (see Pocock on M. hainanus,
P. Z. S. 1905, vol. ii. p. 176), and I have not as yet heard either
M. lar or H. leuciscus utter a similar sound. This peculiar cry of
a. agilis is best described by a word " whopp," and is shouted
Tliei^e

shown

well

;

out, the

mouth being wide open and the throat conspicuously

It is only uttered once and then silence ensues for
about thirty seconds, then another " whopp," then a period of
Usually tliis cry
silence, then another " whopp," and so on.
continues for about ten minutes, but a few times I have heard
"
and very occasionally the " whopp
it continued for over an hour
or
longer,
loud
screech
lasting
a
minute
prolonged
into
a
long
is
the mouth being kept wide open the whole length of the screech
I have never heard it uttered when
and the throat dilated.
playing or quarrelling with the II. hainanus (both species utter
the common chatter at these times), but only v.rhen the H. agilis
is swinging by itself.
It is also a quite different sound from
anything uttered by S. syndactylies.
The voice of Symphalangus syndactylus is remarkable for the
variety of cries, which follow rapidly one after another, and at
least five sounds can be distinguished, with all of which the
gular bag dilates. Anyone with their eyes shut would certainly
think there was more than one animal in the cage. These cries
dilated.

;

are

:

The usual and loudest, best described by the words "woe,
woe, woe," &c., repeated rapidly and for a variable number of
times, sometimes forty or fifty. Judging from the deafening noise
the animal made with the '' woe woe" &c. on the first occasion I
heard it, I should think it could be heard much further ofi" than
an adult II. hoolock, but unless one hears two adults shouting
against one another, it is very difiicult indeed to be certain which
of the two has the louder cry.
(2) A gurgling noise, best described by the word " moo," drawn
(1)

Pkoc.

Zool.W.— 1911,
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"

24

358

MU.

E. C.

OBERIIOLTZEIl ON

out over several seconds and sounding somewhat like a human
being beginning to vomit. It follows rapidly after the " woe,
woe, woe," &c., as a rule, and the gular bag dilates to the greatest
size v/ith this sound, occasionally reaching a diameter of nearly
The " moo " is made mostly during inspiration.
8 inches.
(3) What I can best describe as a wailing-shriek like the word
" wair" shrieked out for twenty or thirty seconds and sometimes
It
longer, the voice being alternately raised and lowered a little.
usually follows rapidly after the " woe, woe, woe," &c., and is about
the gurgling " moo." It is, however,
as often heard as no. 2
louder than the " moo."
" ho, ho, ho," &c., repeated, as a rule, foxn' or five times.
(4;

—

A

I have only heard it on a very few occasions and it is not nearly
so loud as the previous thx'ee sounds.
squeal somewhat resembling the noise made by soane
(5)
This is as rare as the " ho, ho, ho," &c., and not so loud
Eagles.
as the first three sounds.
When at rest the gular bag is black in sunlight and slightly

A

In

wrinkled, but on dilatation it becomes dull red.
>S. syndactylus is bipedal like Hylobates.

its

walk

EXHIBITIONS AND NOTICES.
March
Dr. A. Smith

7tli,

1911.

Woodward,

F.R.S., Vice-President,
in the Chair.

The Secretary exhibited a
from photographs kindly given

series of lantern- slides

prepared

him by Mr. Carl Hagenbeck,
Silver Medallist of the Society, and illustrating some of the most
remarkable features of Mr. Hagenbeck's new Tierpark at Stellingen
near Hamburg.
to

Mr. R. I. PococK, F.L.S., F.Z.S., on behalf of Mr. Ernest
C. Oberholtzer, exhibited a large number of lantern-slides and
photographs illustrating the habits of Moose. Mr. Oberholtzer
had presented to the Society the series of enlargements exhibited
and communicated the following account of

Some Observations on Moose.
Of late it has become almost a heresy to associate big game
with any land but Africa. Like the bonneted old lady in the
corner, even America, humiliated, lives in the past the stride of
the elephant steadily lengthens and one would suppose that all
save the jungle folk must soon be content with their barn-j'ards
;

;

THE UABITS OF MOOSE.
and menageries.

What

3o9

a consolation, therefore, to find in the

temperate zone a region where large wild animals are not only
numerous but increasing
Such was my own good fortune in
the forested lakeland tributaiy to Rainy Lake, Ontario, where
I spent five months in 1909 and the month of June 1910,
canoeing with a Red Indian. Besides numerous lesser animals,
we saw of that largest Deer the Moose nearly 500; 275 of
them in a single fortnight during the fly-season of 1910.
The Indians of this region all agree in saying that thirty years
ago the Moose was a rare, if not almost unknown, inhabitant.
Yet there are reasons to believe that at some remote time his
dominion was not unlike the present. On many of the rocks, for
!

—

—

instance, there are half-obliterated paintings attributed by the
Indians to a medicine man named Amo, who lived vaguely
"t'ousand years 'go" and nearly all these paintings include the
figure of a moose.
The horns and the hump on the back ai'e
;

unmistakable.

The increase of the moose in the last thirty years has coincided
with the decline of the Indians
the natives still surviving are
generally a feeble lot, whose hunting-grounds are no longer far
afield.
From his worst enemy, therefore, the moose has had
Moreover, he has been almost without rival, for
little to fear.
the woodland Caribou that once roamed all over the region has
gradually withdrawn until to-day in a whole winter only an
isolated band or so may be seen.
Another significant change in the region is the disappearance
of W'ild rice {Zizania a-qioaiica), called by the Indians " manomin."
Formerly it was one of the Indians' chief foods they gathered it in
great quantities every autumn and it attracted hosts of ducks.
To-day it is very rai-e in three thousand miles of canoeing I saw
it above water only two or three times and then always in small
The explanation, I think, is connected with the moose.
patches.
Though writers never mention wild rice as one of his foods, there
can be no doubt that in these parts at least it is a favourite.
I remember one day we saw three moose feeding in a shallow
bend of the river. When we had frightened them away, I said
" Billy, there are no lily -pads here.
to my Indian
What were
they eating ? " For reply, Billy thrust his arm under water and
pulled up a bunch of light green grass the same that I had seen
hanging from the mooses' mouths. It was wild rice.
Wherever in the Rainy Lake District moose are seen in la,r"-e
numbers, careful investigation, I think, will reveal more or less
of this same wild rice, half-developed under water.
The moose
though they occur in all parts of the region, tend to congregate
in these special feeding-grounds.
I have seen ten together,
seven of them bulls, in one bend of the Big Turtle River and
every one was feeding on wild rice.
Browsing in the river, the moose usually walks out to the
height of his belly. If he feels no fear, he dips his head regularly
for a period of from ten to thirty seconds and lifts it dui'ing one
24*
;

;

;

:

—

;

'
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such, at least, were my conclusions, after
to fifteen seconds
roughly timing a number of feeding bulls. Not having a stopwatch, I arranged with Billy to signal me every time the animal
either raised or lowered his head.
To get rid of flies, the moose often completely immerses
himself.
I have seen large bulls swim out beyond their depth,
sink their heads, and be gone from sight a second or so, the
hump reappearing first. The bulls, as a rule, venture out much
farther than the cows ten times to one where a moose is
overtaken in deep water by canoe it is a bull. This is partly,
I think, because the bulls have no responsibility in protecting the
calves, and partly because they seem to be much more afflicted
with flies than either cows or calves. Thioughout June, July,
and often the greater part of August, the head and withers are
plastered Ayith flies particularly with little grass-green wedgeshaped flies. When the bull immerses himself they merely hang
Several times when we have
above the water till he i^eappears.
overtaken a bull in mid-lake these flies have transferred themselves to our backs and there they stuck, stubborn to all slapping,
The cows and calves, on
till we smoked them off ovei* the fire.
the other hand, seem to be comparatively free from these pests
and I have often wondered whether the heat and blood in a bull's
new antlers may not help to make him a target.
Last spring opposite our camp there was a bay, where we could
They
see the moose come to feed morning, noon, and evening.
usually remained an hour or so, and often at night, too, we could
hear them splashing and grunting. In general, however, though
I have seen more moose at sundown than at any other tinieof the
day, I have not found them confining their visits to any particular
If unmolested, many of the bulls during the fly-season
hours.
seem to remain in the water the greater part of the day even
ISTor do moose
when disturbed they often return quickly.
I have seen
cease to enter the water when the flies are gone.
a cow up to her belly on the first of November, a few days
They have a fondness for tramping
before the river froze.
through the creamy gi^ey ooze that covers the bottom of many
Often you will see it sticking to their legs when they
streams.
stand on the shore and I remember certain shallow lakes where
the bottom was channelled in all directions with their furrows.
Then, too, especially early and late in the year, they sometimes
take long swims. Last spring I saw two crossing the lake at a
In this way they often
place not less than two miles wide.
become an easy pi"ey to pot-hunters one of my own canoemen
had thus slain a bull with an axe. Men have even been known
to jump on the backs of swimming moose.
Of the extraordinary tameness of moose in regions where they
are seldom molested there are many records. They seem to have
Man comparable to our own about
a, primitive curiosity about
them and this is especially evident in the untra veiled Rainy
Lake District. Again and again we approached within fifty feet
;

;

—

;

;

;

;

;
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ainl four times we came as near as
and took a dozen or more photographs.

without causing uneasiness
thirty feet in plain sight

3G 1

;

I even changed my roll of films.
The most singular experience occurred on the 2nd of October,
1909. It was about half -past four o'clock in the afternoon the sun
was low, and we were looking for a place to camp. All at once
we heard the throaty grunt of a bull moose. Paddling quietly into
a shady bay, what was our surprise to see a little yearling cow
run out fi'oni the birch trees and come towards us whinnying
The next moment there was a loud crashing, and a tall heavy
two-year-old bull broke through the trees with a rush.
I took a
photograph at once, for I thought they Avould turn and flee.
Instead, as we drifted nearer and nearer, the little cow walked
out toward us along the edge of the shore as if for protection.
The bull, seeing us, checked his pace and waded stifi'-legged into
the water as high as his knees. In evident fear of him, the little
cow kept wliiningand edging ofi", while he, advancing within fifteen
feet of us, lowered his head, turned broadside with one eye on the
cow, and sniffed at us suspiciously like a dog. The cow, as if
satisfied with her temporaiy immunity, now began to feed.
The
bull made no attempt either to leave or to attack us.
It was only
at last when I spoke, after thirteen pictures, that they took
and then the cow, instead of running away with the bull,
fright
entered the water behind us and swam across to the other side.
The young moose, as a rule, seem to be less cautious than the
On the 11th of June, 1910, we paddled up the river to the
old.
same bend, where the day before we had seen ten moose. This
day there were seven, and one by one they walked slowly a,wf\y
into the woods, all except a little fellow that I mistook at first for
When we glided nearer, I saw two round knobs of horns
a cow.
just peeping out of the forehead between his eyes and ears.
They were his first antlers. As we approached, he fidgeted a
Then down
little and looked at us with a mild sort of curiosity.
went his head but only halfway, for the tips of the ears still
protruded. Presently, completely reassured, he disappeared under
water.
He was down on his knees. When he rose, he shook his
head till the long ears flapped against his cheeks. Then, whining
softly and stretching his neck forward, he took a step toward us.
but Billy, always
I could almost have touched him with my hand
Several times the little
cautious, began to paddle backwards.
fellow tried again to approach us for exactly what puipose
He seemed to be entirely friendly. At
I have never known.
last I spoke, and Siwuy he went.
There is a theory among some sportsmen who have only shot
On
moose that drooped ears are a sure indication of a wound.
the contrary, the moose lowers his ears for as many reasons as any
Perhaps it is safe to infer that a moose with ears
other animal.
always drooped is injured but the pictures of the friendly little
bull show him with ears one moment erect, the next drooped, and
again out straight. Sometimes they are lowered on account of
;

!

;

—

;

—

;
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sometimes to let the water lam out, and almost invariably
cow with
the moose is either apprehensive or at bay.
twin calves, which I photographed last spiing, lowered her ears
when she began to feel uneasy about our presence. We were
but
only thirty feet away. At first she seemed not to mind
the repea,ted click of the shutter alarmed her. She appeared
And I have
to be wavering between friendliness and defiance.
obsei"ved the same behaviour repeatedly under similar conditions.
Indeed, the moose seems to be an animal of mixed emotions.
Unlike the "White-tailed Deer, he seldom bounds away at first
sight of man.
He will have a good second look unless there is immediate danger. Curiosity or indolence, or even friendliness (and
I really believe in the last motive), frequently holds him until he
has had proof of evil intentions. Often, having crept up stealthily
upon a moose either by canoe or throvigh the bush, I have been
aniused to find that he was watching me Avide-eyed all the time.
How often too, while the ca,noe passed, I have seen them peering
out unalarmed from behind their ambush. And certainly the
more they see of men without suflfei-ing injury, the more careless
they become. Passing up and down the same eight-mile stretch
of liver at least once a day, last June, I was svirprised at the
At first I could never get
change that occurred in a week.
nearer than a hundred yards. We always went quietly and with as
few motions as possible, and we never pursued an animal that had
taken fright. At the end of the Aveek hardly one of them would
budge until we were within seventy-five feet and if we returned
»Some of
half an hour later, there they were again in the water.
them never left, unless we turned toward them.
When we frightened tiiem, it was either by unusual noises,
sudden movements, the scent of our bodies, or above all by the
No clovibt, experience of the gun
sound of the human voice.
changes the order the scent then becomes of first importance.
I believe, though, that there is nothing alarming in the scent itself
except as it is novel or as it recalls deadly memories. The cow
and calves of which I spoke above may not have scented us, for
there was a slight breeze in our favour. With the yoimg bull in
the water and the other bull and cow calf it was different. In
in the
the former case the breeze blew straight away from us
latter there was no perceptible breeze at all, but it would be idle
It is
to question the powers of a snifiing bull at from 1 5 to 20 feet.
only the human voice, so far as I can discover, that never fails
the first time to caiase a panic. Whenever otherwise we were
admitted to the closest intimacy, it broke the spell at the first
word. There seems to be something unearthly about it that
jangles the moose to the very heart.
Mr. E. T. Seton,
peculiar feature of the moose is the bell.
Life Histories of JSTorthern Animals,' cites a
in his memorable
For aii average of all moose,
bell 18 inches long as unusual.
young and old, it certainly is but, without actual measurements,
I have a strong impression nevertheless that for bviUs of three,

flies,
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;

;

;

;

A
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and five yeai'S even two feet is not veire. In cows and
In bidls a
yearling bulls the bell is usun,lly small and delicate.
few years older I have often seen it swinging like a tassel. It
the bulls
is the old bulls with large fully-developed antlers
usually sought by sportsmen
that have no more than a thick
stump of a bell. The Indians believe, as Mr. F. C. Selous suggests
in his Recent Hunting Trips in North America,' that it gets
Perhaps both may happen, or it may even
torn oflP or dries up.
freeze ofi' during the winter.
Except some of the yearlings and an old mother or so with
calves, the moose in the Rainy Lake District are all fat and sleek.
In September they fairly bulge. They seem lazy and satisfied, as
They are not too
if they had found the true land of plenty.
at least not the younger ones. Once,
indolent, however, for play
in June, I saw two of them (young bulls, I think, though I was
They cantered
too far off to be sure) frolicking on a sand beach.
and reared and stopped short and wheeled round exactly like
young horses, and at last, without warning, bolted into the bushes.
Again, in September I saw a half-grown grey calf cavorting on
very fat cow and a huge glossy bull in full
the edge of a bay.
armour stood ankle-deep in the water, gazing at each other in
stupid indecision. They seemed to be equally infatuated. The
little calf meantime enjoyed all manner of caprices, just as if he
considered his mother's new company a stimulating adventure for
It reminded me of an exuberant boy tossing his hat in
himself.
foiu',

—

—

'

—

A

the

air.

During the rutting-season also Ave once tried the efi"ect of the
much-discussed " calling " an art almost unknown in this region.
about three o'clock on the 30th of
It w^as a warm afternoon
September. We had just paddled a hundred yards or so beyond a

—

—

when we heard the low, languorous, lustful, two-noted
a bull. In spite of the sun in our eyes, we thought Ave
saAV him on the shore about three hundred yards to the right of us.
My Indian Avith unaided A^oice gave what seemed to me a perfect
Immediately, we heard the moose reply and wade out
imitation.
The Indian I'epeated the call several times, and
into the water.
The call sounded so
the bull began to SAvim leisurely toward us.
easy that I could not resist trying myself. This seemed to make
then
no difference. The moose swam straight toward us.
kept still. When he Avas about one hundred feet away (a threeyear old bull, as we judged), he suddenly caught sight of us. With
evident surprise he turned and swam swiftly for shore. Whatever
else he had expected, I am sure he had had no thought of man
even though my oavu call, at least, must have been seriously
I should conclude, therefore, Avith Mr. Selous that,
defective.
where moose are unaccustomed to being deceived, a bull in a state
of frenzy may be attracted sometimes by other sounds than the

portage,

grunt

of

We

perfect

call.

The moose,
lations.

like all creatures,

sometimes makes

fatal miscalcu-

A real tragedy was recently reported to me in a letter from

;'
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Mr. Louis Hamel, Postmaster at Mine Centre, Ontario, to whom

my

Indian sells furs. He said that, early in the winter, Billy, having
gone up the river where we counted so many moose last spring,
saw some twenty of them frozen in the ice. Evidently they had
tried to cross too early and had broken through.
Perhaps no one
moose would have misjudged the strength of the ice for his own
weight but it is rare for such large numbers to travel together.
Like men, som.etimes, on a stage, they had forgotten to reckon the
combined pressure.
Such accidents, happily, are rare. There can be no doubt that
moose are plentiful in all parts of the vast Rainy La,ke District
for, though one may travel several days or more without seeing
the animals themselves, the signs are everywhere. If one forgets,
however, that the moose tend to congregate in certain favourite
feeding-grounds, it is easy from various record tallies to overestimate their total number. It is true that I saw 44 in one day
during the fly-season but, on the other hand, during five months
travel the previous year, I had never seen more in a single day
than eight.
If moose were once before plentiful in this region long ago, as
some people suppose, there is no certainty that the present
Whatever swept them away before,
conditions are permanent.
whether wolves, or men, or pestilence, tukj recvir. One thing seems
sure year by year they are pushing farther north towai-d the edge
of Hudson Bay.
Perhaps in time by this very movement their
but more likely they are
southern range will be deserted
merely recovering old ground by force of expanding numbers.
"Wolves in the Rainy Lake District are still scarce, the Indians
cannot return, and the shooting-season perhaps vinnecessarily
late
comes at a time (Nov. Lst to 15th) when the danger of
All these
freezing lakes keeps sportsmen close to the settlements.
safeguards together with the ideal character of the country its
innumerable lakes and rivers and its abundant food-supply seem
almost to ensure the perpetuation of this noblest of Amei^ican
;

;

—

;

—

—

—

game

—

animals.

In the very heart of the region, too, Ontario and Minnesota
have wisely set aside contiguous tracts of more thaii 3500 square
Thus, even with
miles, where the moose are protected for all time.
the inevitable increase in shooting, and the probable establishment
of an earlier open season, the prospects for the future are auspicious.
It is a pleasant and notewoi'thy coincidence that that animal
which writers invariably describe as " prehistoric-looking" should
have proA'ed among the ablest in modei-n times to hold its own.
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(Text-figs. 104-124.)

The following fleas were collected by Mr. M. P. Anderson in
the provinces of Shensi, Kansu, and Sze-elnien, China. The
collection contains altogether 17 species, of which no fewer than
Some of these are closely related to species described
1 3 are new.
from Turkestan or European Russia, and may possibly be only
geographical developments, others represent very distinct types
not very nearly allied to anything known from other countries.
1.

Arch^opsylla

sinensis, sp. n.

(Text-figs. 104, 105.)

J ? Agrees in both sexes very closely with A. erinacei
Bouche (1833) from Europe, differing chiefly in the following
.

points

:

The tooth

situated in ^. erinacei at the apex of the genal lobe of
the head below the antennal groove is either absent from sinensis
or small and very pale.
The receptaculum seminis of the female
(text-fig. 105) is slightly smaller than in erinacei, and the modified
abdominal segments of the male exhibit some easily recognisable
characteristics as follows
The ninth tergite, which in erinacei
has a short, broad, and curved manubrium, bears a broad and
straight manubrium with rounded apex (text-fig. 105, IX. t.). The
ventral margin of the eighth sternite is not denticulate. The large
movable process (E) of the clasper is much shorter than in erinacei,
and its ventral edge, instead of being continued downwards as a
broad thin flap which is slit at the margin into filaments, bears
only a narrow membranaceous appendage. The ninth sternite
(IX. st.) is less rounded at the apex than in erinacei nrxd has more
bristles.
As this sternite is partly concealed in our specimens
by other organs, we are not quite certain that our figure gives the
exact outline of it.
small series of both sexes from Yu-lin-fu, Shensi, 40C0 ft.,
taken off Erinaceus mioclon.
:

"

—

A

2.

Ceratophyllus crispus,

sp. n.

(Text-figs. 106-108.)

The male of this species shows some very remarkable specicJ $
alizations not observed in any other known flea, the second segment
.

of the antenna bearing in that sex some very long and strong bristles
which extend far beyond the long club, and the posterior margin
of the hind coxa being incurved at some distance from the base.
Moreover, the hind tarsus of the male exhibits a development of the
bristles which is only approached to some extent in the males of
two species of the genus Vermlpsylla. The female of C. crispus

.
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does not exhibit any trace of these specializations. The bristles
of the second antennal segment of the female are all short, and
the hind coxa and tarsus are quite normal. It agrees, however,
Avith the male in other characteristics
for instance, the long
rostrum and relatively short maxillary palpus, the absence of a row

—

Textfig.

104.

Textfig.

105.

vni.st.

Text-fig. 104.
Text-fig. 105.

— Clasping organs of Arcliceopsylla sinensis
—Abdominal segments VII & VIII and receptaculum seminis of
<?

Archceopsylla sinensis $

on the inner surface of the mid and hind femora, the
presence of two rows of lateral bristles on the hind tibia, the
relatively short first mid-tarsal segment, &c.
may mention incidentally, in connection with the drawing

of bristles

We
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head (text-fig. 106), that the antenna moves on a pivot
standing ahnost at right angles to the first segment. For that
reason the antenna cannot assume a position at right angles to
of the

Text-fig. 106.

Head

of Ceratophyllus crispus <J.

the lateral surface of the head, but, when moved from the
antennal gi'oove, slides along the side of the occiput until the
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The hind side,
position is reached which it has in our drawing.
which bears the long bristles, is nearest to the eye when the
antenna is in the groove, and it is always the outer surface which
is

jaresented.

— The

rostrum is a little longer in the § than in the
beyond the trochanter in both sexes, the apex
of the fourth segment being on a level with the base of the
trochanter and the last segment being more than twice the length

Head.

J

of

.

It reaches

the fourth.

The maxillary palpus extends

to

the third

segment of the rostrum. The bristles of the head are almost the
same in number in the sexes {cf. text-fig. 106), but are less strongly
moreover, the thin bristles
developed in the 5 than in the J
;

at the anterior edge of the antennal groove are not present
in the $ , and of the four bristles placed in the cJ above the
antennal groove (1, 3) the anterior one is absent, and the lai-ge

row of 3 is accompanied by but one bristle,
The first antennal segment of the S bears on
the inner surface a number of small bristles along the anterior
edge, and the outer surface of this segment of the $ has
numerous small hairs. The second antennaJ segment of the $
bears one row of short hairs, these hairs being ^ery thin and only
reaching to the second segment of the club. In the S this segment
has several very long bristles, as shown in the figure.
Thorax. The pronotal comb consists of 18 to 20 spines. The
meso- and metanotum bear each two rows of bristles and a
number of additional short bristles which represent three more
rows on the mesonotum and two on the metanotum, being less
numerous on the latter than on the former. The mesonotum
has on the inner side eight slender spines on the two sides
The mesopleura bear 9 to 11 bristles, the metepistertogether.
num 3 and the metepimerum 7 or 8 (3, 3 or 4, 1). There are
2 or 3 apical spines on the metanotum on the two sides
ventral one of the

which

is

small.

—

together.

—

Abdomen. The four to six anterior tergites bear apical spines,
the numbers being (on the two sides together) in the S 2
3 or
or2,and in the 2 2 or 3— 2 to4—
2. Theapical
edge of segments I to Vll is distinctly denticulate in both sexes.
There are two rows of bristles on the tergites. The stigmata are
placed above the first bristle of the second row, and below the
The S has one very long antepyfirst of the anterior row.
gidial bristle accompanied by tw'o short but strong ones, the upper
The $ also has three antepygidial
one being the shortest.
bristles, of which the upper one is half and the lower one twothirds the length of the central bristle, which is as long as the
The first sternite has (on both sides
first hind-tarsal segment.
together) two bristles, ste]:-nites III to VII beai"ing in the S
6 bristles, and III to YI in the 2 6 to 8, while YII has 10 to 12
in the $ with one or two small bristles in front of this row,
there being no additional bristles or quite exceptionally one
bristle on the other sternites.

4—2—2—2—0

,

2—

—
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Legs.
The hind margin of tlie hind coxa of the c? is incurved
from one-fourth of the margin to its centre.
The mid- and
hind femora bear on the inside one lateral bristle, placed at the
basal third, and on both sides one subapical ventral bristle.
Tlie
hind tibia has a double row of 13 to 16 bristles on the outer
surface and a single row of 5 to 7 on the inside.
The outer
dorsal biistles, 18 in

number

inclusive of the apical one, are stout,

most of them being less pointed than usually and nearly all being
of more or less the same length.
The longer bristles have likewise blunt tips. The longest apical one hardly reaches to the subapical notch of the first hind-tarsal segment.
The first segment
of the mid-tarsus is distinctly shorter than the second.
The
fourth segment of the fore- and mid-tarsi is only as long as it is
broad, that segment of the hind tarsus being one-tenth longer than
broad in the $ and about one-fifth in the J
The fifth segment
•

bears in all the tarsi five pairs of lateral bristles. The hind tarsus of
the S is remarkable for the peculiar development of the bristles.
The bristles on the upper surface and at the hind edge of these
segments are thin and those placed in the notches of the hind edge
and at the apex are long, the longest bristles, moreover, being wav3^
There are eight bristles each dorsally at the apex of the second
and third segments. These bristles radiate in fan-shape, the one
placed at the anterior apical corner deviating but little from the
general direction of the tarsus and being the shortest of the row,
the others gradually increasing in length as one proceeds from
the anterior to the posterior side of the segment, the longest
about equalling segments 3, 4, and 5 together. The bristles on the
tarsi of the $ are all short, the apical ones of the second hindtaisal segment not reaching even to the apex of the third segment.
The proportional lengths of the segments are as follows
:

Mid tarsus:
Hind tarsus:

c^

.

c?

•

18, 20, 11, 7, 19

50, 39, 14, 9, 21

—

;

;

$.17,20,11,7,
$

.

19.

47, 38, 16, 10, 22.

The eighth tergite bears about 20
c5
upper half of the apical lobe and none in the lower
half.
The eighth sternite (text-fig. 107, VIII. st.) is narrow and
curved, and bears ventrally two bristles.
Its distal portion is
membranaceous and divided into a large fringed flap and several
Modified segments.

.

bristles in the

long filaments as indicated in the figure. The clasper (text-fig.
107, 01) is small and is produced into a vertical, slightly club-shaped
process (P), wdiich bears two small hairs.
The movable process
(F), on the other hand, is very large and presents two remarkable
The upper edge, is, as far as we can make out,
structui'es.
widened into a membranous appendage which projects distally
and does not bear any hairs.
The other peculiarity is the
presence of a row of short spine-like bristles on the outer surface
The ninth sternite (text-fig. 107, IX. st.) has a
of the " finger."
broad, curved vertical arm and a long and relatively narrow
horizontal arm, both being of a characteristic shape.
The distal
portion of the horizontal arm narrows almost to a point.

,

DR. K. JORDA::^

170

and HON.

N. C.

ROT?ISCHILD OX

5 The apical mai'gin of the seventh sfcernite is slanting and more
or less undulating, the two sides not being exactly alike. The
ventral angle of this sternite projects more or less strongly and is
sometimes almost pointed (text-fig. 108, YII. st.). The eighth
tergite (VIII. t.) bears on each side only 4 to 7 small bristles above
the stigma, and below it one long one accompanied by one to four
There are 12 bristles on the lower half of the
small ones.
segment as shown in the drawing (text-fig. 108). The apical
margin is angulate below the centre and the upper angle more or
,

Text-fig. 107.

Clasping organs of Ceratoj>hi/llus crispiis

—
—

$

rounded off. The ninth sternite more or less membranaceous
and lying inside the eight tergite bears some small hairs. The
stylet is almost cylindrical and bears one bristle beside the apical
The anal sternite has 4 very long bristles at and near
one.
the apex and proximally to them, on the underside, about 6 heavy
spine-like bristles, besides a number of short lateral and ventral
bristles, of which some are thin and others stout.
The i-eceptaculum seminis (text-fig. 108) is slender, the head being shorter than

less

the

tail.
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Length (mounted specimens) 2'4 to 2-8 mm.
males and four females from Omi-shan, Sze-cliuen, 6000 ft.,
off Sciurotamias davidianus consohrinus M.-Edw., and from 23
miles S.E. of Ta-tsien-lu, 7500 ft., off the same host.

Two

Textfiff,

108.

Textfig.

109.

—Abdominal segments VII & VIII,
of Ceratophi/Uus crispus $
Text-fig. 109. —Abdominal segments VII & VIII

Text-fig. 108.

stylet

and receptaculum seminis

.

dolahris ^

3.
(S

Ceratophyllus dolabris,
$

.

Nearly

and

stjlet of

Cerato;pliyUus

.

allied to C.

sp. n.

(Text-figs. 109, 110.)

lagomys Wagn. (1897), of which only

the S is known to us. The new species is distinguished from
that sex of lagomys by the shorter bristles of the eighth abdominal
sternite, the differently shaped non-movable process of the
clasper, the much narrower distal portion of the ninth sternite, the
broader lobes of the anal sternite, and some other details mentioned below. The most characteristic feature in both lagomys
and the new species is the development of the tenth abdominal
sternite of the c?
This sternite consists in fleas normally of a
.
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In the males of the S]"»ecies under discussion,
completely separated in the mesial line into a right
and left lobe, which are very long and slender, projecting far
beyond the tenth tergite, and bearing numerous bristles on the
upper and lateral surfaces but none on the underside.
Head. The frontal tubercle is prominent. There is a row of
The occiput bears one long
3 long bristles in front of the eye.
bristle above the antennal groove, besides the subapical row of
The bristles on the second segment of the antenna of
bristles.
the 5 are long, there being at least five which reach beyond the
The rostrum extends to the base of the femur and the
club.

sino-le

sclerite.

however,

it is

—

maxillary palpi reach the trochanter.
Thorax. The comb of the prothorax consists of 17 or 18 spines,
there being usually an additional small spine on each side. The
meso- and metanotum have on the two sides together a posteiior
row of 12 bristles, and before it a row of about 6, the mesonotum
bearino- in addition a row of hairs at the base and several short
The metanotum has four apical spines on
bristles on the back.
the two sides together. There are from 4 to 6 bristles on the
metepimerum (1 or 2, 2 or 3, 1), usually 4 or 5.
Abdomen. The tergites bear each two rows of bristles, the
first tergite having 2 or 3 additional bristles in front of the rows.
On none of the tergites does the anterior row extend down to the
most ventral bristle of the posterior row, the row stopping short
at the third or fourth bristle of the posterior row on the central
ssfments in the cJ and at the second or third in the $
bear apical spines like the metanotum,
Tero-ites I to IV or
the numbers being on the two sides together, 4 4 to 6—4 2 to
4
The S bears one long antepygidial bristle accomto 2.
panied by two minute hairs, while the $ has 3 bristles (all
The bristles on the
broken on both sides in our only $ ).
sternites number on the two sides together in the S 2, 6, 7, 8, 8,
there being 16 additional
8, and in the $ 5, 9, 11, 11, 11, 15,
which are placed
bristles on the seventh sternite of the $
The stigmata in the $ are placed
irregularly in front of the row.
a little above the first bristle of the posterior row of the tergites
or on level with it, in the c? below it on the posterior segment.
Legs. The hind femur bears on the outer side one subapical
ventral bristle and in the anterior half one or three lateral ones.
On the inner surface there is a row of 9 to 12 bristles. The hind
tibia has outside a row of 8 or 9 lateral bristles and on the inside
a row of 4 to 7. The longest apical bristle of the second hindThe fourth
tarsal segment reaches beyond the apex of the third.
hind-tarsal segment is nearly twice as long as it is broad near the

—

—

.

,

Y

—

—

,

—

apex.
The eighth tergite has 3 bristles below
c?
Modified segments.
the stigma, a row of 6 to 8 at the upper edge of the apical lobe,
with 1 or 2 bristles close to the row, and an oblique and more or
The eighth
less irregular row of 5 or 6 near the ventral edge.
sternite (text-fig. 110, YIII. st.) is similar to that of C. lagomys.

—

.
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as in that species, tliree bristles at the apex on each
of these bristles are, however, half
the length of the sternite in lagoinys, they measure only about
one-third the length of the sternite in the new species. The
clasper is much the same as in C. lagoniys, but the process (P)
bears,

side.

While the two longest

(text-fig. 110) is much more incurved on its distal side and hence
the lower corner of the widened apical portion more pointed.
The upper edge of the triangular movable process (F) (text-fig. 110)
is less rounded than in lagoinys, the two spines are pointed, a,nd
the long bristle of the distal edge is placed farther way from
,m

Text-fiff. 110.

Clasping organs of Cerainphi/llus dnlahris

S

The ninth sternite (text-fig. 1 10. IX. st.)
in lagomys.
characterised, as in C. lagomys, by the central ventral lobe of
the horizontal arm bearing a number of rather sti'ong, short
The thin, pale, distal lobe is more rounded
bristles at the apex.
than in lagomys and much broader.
$ The seventh sternite
them than

is

—

.

109, YII. St.) is truncate and slightly incurved twice.
The eighth tergite (VIII. t.) bears 5 to 6 bristles below the stigma
in two rows and has the npper angle of the apical lobe strongly
rounded, the centre of the apical margin being somewhat tri(text-fig.

angularly produced as shown in the figure.
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one placed near the ventral edge (side-view)
being exceptionally long.
Length (mounted specimens) 2*5 to 3'2 mm.
Three males and one female from Old Tau-chow, Kansu, 9000 ft.,

stylet are long, the

,

o& Marmota

rohusta

M.-Edw.

Ceratophyllus crassus, sp. n. (Text-fig. 111.)
The only specimens (two females) which we have were in the
same tube as the specimens of C. dolahris, being found on the
same host, presumably on the same individual of the host. They
resemble the female of C. dolahris, but are much more hairy and of
4.

stronger build.

—

Head. The frons bears a row of three bristles before the eye,
upper two standing ra.ther close together and there being a
fourth bristle in front of the ventral one of the row. The occiput
bears a moderately long bristle above the antennal groove, about
10 small hairs along the groove, one of them being longer and
The two lower bristles of
thicker, and the usual subapical row.
this row are large and there is a wide interspace between them
The bristles of the second
and the next bristle of the row.
antennal segment are long, at least five of them reaching the
The
apex of the club. The frontal tubercle is prominent.
maxillary palpus extends to near the apex of the fore coxa,
Avhile the rostrum reaches far beyond the trochanter, the apex
of the fourth segment being on a level with the base of the

tlie

trochanter.

—

The
Thorax. The pronotal comb consists of 20 to 23 spines.
meso- and metanotum bear each two rows of bristles. The
bristle-like spines on the inner surface of the mesonotum are
very numerous (14 to 16 on the two sides together-).
Abdomen. Thetergites bear three rows of bristles, the anterior
row being more or less irregular, the second reaching down to the
stigma and the third row having 2 or 3 bristles placed below the
bear apical spines like the
The tergites I to lY or
stigma.
metanotum, the numbers on the two sides together being 4
or 1. The edges of the tergites are
4 to 6
2 to 5
to 7
irregularly excised dorsally, but do not show any distinct minute
serration as is usually the case in the allied forms. There are
three antepygidial bristles (broken in our two specimens).
All
the sternites have additional bristles in front of the usual
posterior row, the numbers of bristles being as follows on the two
sides together (the first number referring to the additional
5 or 6, 6 to 8
19 to 21, 16 or 17
bristles of each segment)
22
to 24, 15 to 17—22 to 26, 14 to 16—22, 15—18 to 22, 19.
Legs. —The hind femur bears on the outside a row of 5 or 6
The hind tibia, has
bi-istles and on the inside a i-ow of 11 or 12.
Two of
11 lateral bristles on the outside and 8 on the inside.
the bristles of the second hind-tarsal segment reach beyond the
apex of the third. The fourth segment in all tarsi is only one-

—

Y

—

—

—

—

:

—

—
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The measurements

:

Mid tarsus
Hind tarsus

28, 24, 20, 13, 30.

:

:

58, 36, 26, 17, 33.
Text-fiff. Ill,

Abdominal segment VIII and receptaculum seminis of Ceratophyllus
ci'assus $

—

Modified segments.
$ The seventh sternite is so much
torn in both our specimens that it is not safe to express an
opinion about its outline. The eighth tergite (text-fig. Ill) bears
two long bristles below the stigma and its apex is obliquely
truncate and slightly incurved.
The bristles on the lower half
of the eighth tergite are numerous, and there are 3 or more short
strong bristles on the inner surface.
The stylet resembles that
of G. dolabris, sp. n., but the apical bristle is appreciably shorter
and thinner. The receptacle has a rounded head, which is shorter
than the (artificially ?) distorted tail.
Length (mounted specimens) 3*8 to 4 mm.
Two females from Old Tau-chow, Kansu, 9000 ft,, off" Marmota
rohusta M.-Edw.
5.

.

Oeratophyllus mandarinus,

sp. n.

(Text-figs. 112, 113.)

A

pale species with long rostrum, long tarsal bristles,
d" $
a very long and narrow movable process in the male genitalia,
and a peculiarly long-tailed receptaculum seminis with a small
head in the female.
Head. The frons is very feebly rounded in both sexes, the
.

—

25*
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frontal tubercle being placed at one-third or one-fourth the
There are
distance from the oral corner to the antennal groove.
two long bristles in front of the eye, one of them standing near

the eye and being accompanied by a much shorter bristle, and
the others being placed at the oral margin. Further frontad
there are two more bristles in the J but not in the 5 one of
them at the oral margin behind the maxillary palpus and the
On the occiput there is one
other near the antennal groove.
bristle above the antennal groove, and along the groove about
half-a-dozen small hairs in both sexes. The apical row of bristles
contains 1 long and 3 or 4 small ones, the interspace between the
The third
long (ventral) bristle and the next one being large.
segment of the maxillary palpus is comparatively long, being only
The rostrum
one-eighth shorter than the second segment.
reaches well beyond the trochanter, the proportional lengths of the
,

,

segments being, 16, 15, 15, 27, and 40.
Thorax. Thepronotum has a comb of 18 spines (in one of the
females 23) and a row of 12 bristles on the two sides together.

—

On the mesonotum thepostmedianrow consists also of 12 bristles,
Near the base of
while the row before it contains from 8 to 10.
the mesonotum there are only 14 small hairs in the cS and 24 in
the 2 while the inner svirface bears near the apex from 9 to
12 bristle-like spines. The inesopleui'a bear five long bristles and
The numbers of bristles
anteriorly a few small hairs in addition.
on the metanotum are 12 in the postmedian row in both sexes, 3 to
The metepi5 in the anterior row in the d and 9 to 1 1 in the 2
sternum bears 2 or 3 bristles and the epimerum 5 (2, 2, 1).
There is on each side one apical spine on the metanotum, as on
the first to third or fourth abdominal tei-gites.
Abdomen. The tergites I to YII bear in the $ each two rows
of bristles, the postmedian row containing 13 or 14 bristles on the
in the S the anterior row is reduced to 4 to 6
central segments
bristles on the first to fourth segments and to one or two on
and VI. The seventh tergite bears on each side in
segments
the (S one long antepygidial bristle accompanied by two minute
hairs, and in the 5 two long bristles, of which the lower one is a
The numbers of bristles on
very little shorter than the other.
2
4 to 6 6 6 4, and in the $
the sternites are in the
2—12 to 14—8—7 to 10—8—13 or 14, there being 3 or 4 small
bristles in front of the row of the seventh segment on the two
>

•

—

;

Y

cj'

—

———

sides together.

Legs.— The hind femur has on the outside two lateral bristles
and one subapical one and on the inside a row of 7 or 8 bristles.
On the hind tibia there is one lateral row on the outside,
containing in the c? 7 bristles and in the $ 5 to 8, the inner
surface hearing a I'ow of 4 to 7 in the d and of 6 to 8 in
1'^^6 fii'st mid-tarsal segment is the same in length as the
the 2
The longest bristle of the first hind-tarsal segment
second.
reaches at least to the apex of the second, and this latter segment
beai'S two apical bristles which extend considerably beyond the
•
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apex of the fourth.
The proximal pair of bristles of tlie fifth
segment is lateral like the other pairs.
The proportional lengths
of the tarsal segments are
:

Fore tarsus

:

Mid tarsus
Hind tarsus
:

:

J
d
J

.

•

.

22
22
49, 32, 20, 12, 24
10, 12, 10, 8,

18, 18, 14, 9,

;

;

;

$
$
$

.

12, 15, 12, 10, 24.

.

24, 25, 18, 10, 26.

.

60, 37, 23, 14, 30.

Text- fig. 112.

Clasping organs of Ceratophi/llus mandarhivs

—

S

Modified segments.
J The eighth tergite bears at the upper
edge bejond the stigma a row of four long bristles, from the last
bristle towards the sides of the segment there ai'e two bristles,
another stands below the stigma and two are situated near the
ventral edge. The eighth sternite (text-fig. 112, YIII. st.) is small,
being distally suddenly narrowed to a point in lateral aspect and
bearing no bristles. The clasper (text-fig. 112, CI) is broad, its
upper angle rounded and not produced into a process.
The
manubrium is at first strongly narrowing from the clasper inward
and then I'emains almost of even width its apex is slightly
curved downwards and has the upper angle more strongly
The movable process (F) is
rounded off than the lower angle.
very long and of practically the same width throughout.
It is
but slightly curved and its tip rounded off.
This finger bears a
short bristle at the tip, a long one below the tip at the distal or
ventral margin, and a thiid shoit bristle further down, then follow
another short one, a moderately long one and another a little
shorter than the preceding oiie.
This last bristle is situated a
short disrance beyond the centre of the margin of the finger, thei'e
•

:

.
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The
being in one of the specinaens another bristle lower down.
arm of the ninth sternite (IX, st.) is very slender, especially the upper portion, which lies at the manubrium of the
The ventral arm is divided by a ventral sinus into a
clasper.
longer proximal portion and a shorter and broader distal poi'tion,
the latter being about as long as it is broad. The proximal
portion bears at the ventral margin 5 or 6 bristles, the two distal
ones of which stand close together one on each side, and are fairly
The seventh sternite
stout in comparison with their length.
$

vertical

—

.

Text-fig. 113.

Abdominal segments VII

&

VIII and receptaculum seminis

of

Cercdophyllus mandarinus ^
(text-fig, 113,

somewhat

VII,

narrows in side-view; its apex is truncate,
and slightly emarginate, with the upper

st,)

obliquely,

apical angle quite distinct,
The eighth tergite bears 8 to 10
small bristles above the stigma, 2 or 3 long ones beneath the
stigma besides some small ones, and there are about 12 long

and 10 to

on the lower half of the segment.
The bristles
and one-half as long as broad.
on the ninth and tenth tergites (which segments are separated by
a distinct suture) are numerous.
The receptaculum seminis is
distinguished by the head being neai-ly three times as wide as the
tail and only half its length,
It has been disturbed in its position
by the mounting in both specimens which we have, and the outbristles

J

The

stylet is twice

line

we

2 shorter ones

give does not exactly represent a true lateral aspect of the

organ.

Three males and two females from Yu-lin-fu, Shensi, 4000
tix]i.eno&.

CitelhtsviongoUcus.

ft,,
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d"

Oehatupuyllus MONCxOLicus,
$

.

sp. n.

;{7y

(Text-li,^^

1

14.)

A

single pair in the collection agrees well with C. iesWagn. (1893), except in the details mentioned below.
species is smaller and paler than C. tesqnoriom and bears.

quorum
The new
on the whole, fewer

bristles.
The rostrum reaches a little beyond
the trochanter in both sexes and is therefore longer than in the
species mentioned.
The abdominal sternites III to VI have each
a row of 6 bristles on the two sides togethei-, the 2 bearing one or
two additional bristles on e;ich side of the sixth segment.
The
hind femur has on the outside one ( c? ) or two ( $ ) lateral bristles in
the basal half and a subventral bristle before the apex, and on
the inner side a row of 8 or 9 bristles. The hind tibia, which has
a double row of about 1 1 bristles on the outer surface in C. tesqiiorum, has only 8 lateral bristles in C. mongolicus inclusive of
the apical one. The first mid-tarsal segment is distinctly shorter
than the second.
Text-fio-. 114.

Clasping organs of Ceratoj)hi/lh(s mouijulicus

^

The differences in the male genitalia are slighter than they
generally are in distinct species,
The non-movable jirocess of
the clasper (text-fig. 114, P) is a little slenderer than in C. tesqu,orum. The finger (F) is triangular as in that species, and bears
the same bristles, but it is less widened at the apex, the upper
apical) margin being one-fourth shortei- than in tesquorwm,
(
the proportions of length and width of the finger being 7 4 in
mo7byolicus and 7 5 in tesquorum. The eighth stei'nite of tesqiwru'ni
is provided with 5 bristles and a thin hair, the bristles being

=

:

:
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short but fairly thick in the i:iew species there are some weal?
hairs instead (text-fig. 114, VIII. st.).
5 The seventh sternite of the § bears on each side a row of
12 or 13 bristles and about 6 small bristles in front of the row.
The apex of this sternite (in lateral aspect) is truncate, the
;

,

The eighth
margin being very slightly excurved centrally.
tergite has a cluster of 5 or 6 bristles below the stigma and about
A.s in
15 bidstles at, and near, the ventral and apical margins.
the 2 of C'. tesquorum, there are two long antepygidial bristles on
each side, not accompanied by a third stout bristle, and the
bristles of the anal sternite stand far removed from the base in
a dense cluster occupying the apical two-fifths of the sternite.
One pair from Yu-lin-fu, Shensi, 4000 ft., taken ofi" Citellus
mongolicus.

Ceratophyllus famulus,

7.

sp. n.

(Text-fig. 115.)

5 Closely resembling the preceding species," but the bristles
on the body and legs are moi-e numerous.
Frons moderately curved slanting. The tubercle small,
Head
placed a little nearer to the central sensory organ (pale dot) than
.

,

—

,

In front of the well-developed eye there is a
upper one being placed a little lower
than the centre of the eye and the second, being nearer to the
Between the upper bristle and
upper than to the lower bristle.
the antennal groove there are several minute hairs. The occiput
has above the antennal groove one long bristle and about 14
The subapical row of bristles of the occiput
minute hairs.
contains on each side five or six, of which the lowest is the
largest, being separated from the next bristle by a wide interspace.
The bristles of the second antennal segment are long, ten of them
to the oral corner.

row

of three bristles, the

The rostrum extends
I'eaching the apex of the club or beyond.
beyond the base of the fore femur, the apex of the fourth seginent
The maxillary
being on a level with the base of the trochanter.
palpus reaches to the base of the fourth segment of the rostrum.
ThemesoThorax. The pronotal comb consists of 20 spines.
and metanotum have each two rows of bristles, the second row
containing 11 or 12 and the anterior one 15, on the two sides
The mesonotum has about six and the metanotum two
together.
The mesopleura have
or three additional bristles on the back.
about five long bristles and anteriorly several thin hairs. The
There are two short
metepimerum bears six bristles (2, 3, 1).
apical spines on each side of the metanotum.
Ahdomen.— The tergiteshave all two rows of bristles, with one
or two additional bristles on the back tergites I to IV bearing,
moreover, some apical spines. The stigmata are placed above the
The first
first bi-istle of the posterior row, but far in front of it.
sternite bears a pair of ventral bristles, and no lateral bristles or
only one. The sternites of segments III to VI have on the two
sides together a postmedian row of 8 bristles and a few additioiial
The sievepth segment, however,
small bristles in front pf the row,

—

;
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has ten long bristles in a row and no less than about 30 additional
bristles, on the two sides together.
There are two long antepygidial bristles on a double cone.
Legs. The fore femur has on the outer surface about 11 lateral
bristles arranged in two irregular rows and on the inside a row of
five lateral biistles.
The mid and hind femora have outside one
or two lateral bristles, and inside a row of 9 or 10 and 12 or 13
respectively.
The dorsal and apical bristles of the tibije and the
apical ones of the tarsal segments are stout. The hind tibia has 10
lateral bristles on the outside and 5 to 7 on the inside.
The
longest apical bristle of the mid tibia almost reaches to the apex
of the second tarsal segment.
Tlie second hind-ta.rsal segment has
two apical bristles vvhicli extend to the apex of the third segment
or beyond. The fifth tarsal segment has five lateral pairs of
bristles.
The measurements of the tarsal segments are as

—

follows

;

Mid tarsus:
Hind tarsus

20, 21, 14,
:

9, 22.

53, 34, 21, 12, 24.

Text-fiff. 115.

AlKlomiiml segments VII

&

VIII and

recept;icnluui seniinis of

Ceratopliylhis famlil us ^

.

Moiified segments.— 2 The apical margin of the seventh
sternite (text-fig. 115, Yll. st.) is slanting and slightly undulating.
The eighth tergite bears two rows of bristles beneath the stigma
.

and about 16

on the lower

The apical margin of
upper angle distinctly
produced. The ninth sternite (not drawn) bears several small
bristles.
The stylet, which has the shape of a champagne bottle,
is twice as long as it is broad.
The head of the I'eceptaculum
seminis is about as long as the tail.
bristles

half.

this tergite is rounded-truncate, with the

Length

Two

(of

mounted specimens)
locality and host

fejnales

;

2'4 to 2-6

mm.

as in species 3

and -4.
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(Text-fig. 116.)

one of the species in which the first pair of bristles
of the fifth segment of all the tarsi is shifted on to the ventral
The
surface, being placed almost in between the second pair.
species may be recognised by the absence of bristles from the first
abdominal sternite, the shortness of the bristles on the tarsi, the
paucity of bristles on the femora, &c.
Head. The frontal tubercle is placed nearer to the central
sensory organ (pale dot) than to the oral angle. The eye is well
developed and pigmented. There is a row of three long bristles
before the eye, the uppermost bristle being a little lower than the
centre of the eye.
In front of this bristle there are one or two
small bristles and usually a third further upwards nearer the
antennal groove. The occiput bears a large bristle above the centre
of the antennal groove, a small bristle further frontad and another
small, one further dorsad.
The subapical row of bristles of the
occiput consists on each side of 6 bristles, of which the ventral one
is large.
The interspace between this bristle and the next is twice
the size of the interspace between the second and third bristles of
Five of the bristles of the second antennal segment a,re
that row.
prolonged, two of them nearly reaching to the apex of the club.
The rostrum extends to the apex of the coxa, its fifth segment
being more than twice the length of the fourth. The maxillary
palpus reaches to the apex of the fourth segment of the rostrum,
the proportional lengths of its segments being 17, 15, 12, 19.
Thorax. The pronotal comb consists of 18 spines. The mesoand metanotum bear each two rows of bristles and a few additional
The mesopleura have 8
dorsal bristles representing a third row.
bristles and some additional short stout hairs.
The metepimerum
bears 6 bristles (2, 3, 1). The metanotum has one apical spine on
each side.
Abdomen.— The tergites bear each two rows of bristles as
follows (the first number being that of the anterior row) 8 or 9,

2

.

This

is

—

—

:

9_8

13—

to 10, 12—8 to 10, 12—7 to 9, 12 or 13—5 or 9, 12 or
The first sternite has no bristles
3 or 4, 9 or 10,
5 or 8, 11 or 12
at all.
The sternites of segments III to YI have on each side
three bristles, and that of segment YII bears four bristles

—

bristle in front of the row.
There are three
antepygidial bristles, the middle one being twice the length of the
upper and one-fifth longer than the lower.
Legs. The fore femur has two bristles on the outer surface, and
one on the inner, apart from a ventral subapical bristle. The mid
and hind femora have only the subapical ventral bristle on the
outside, and on the inside a small lateral bristle and a small venThe hind tibia has a row of 8 lateral bristles
tral suba,pical one.
on the outside and two or three bristles on the inner. The first
and second hind-tarsal segments are long and slender and the
The longest apical bristle of the second
bristles of the tarsi short.
hind-tarsal segment is one-third shorter than the third segment.
The fifth segment is rather short in all the tarsi and bears

with an additional

—
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ventrally at the apex two short and fairly slender bristles, whicli
The first lateral pair of this segment stands
are placed far apart.
nearly in between the second pair. The measurements of the
tai'si are
:

Mid tarsus:
Hind tarsus

26,23,15,
:

9,20.

54, 34, 23, 13, 21.

—

Modified segments.
$. The seventh sternite (text-fig. 116)
rather strongly narrows apically, being truncate-sinuate in two
specimens as shown in the figure, while in a third the apical margin

Textfiff.

116.

Textfig.

117.

—Abdominal segemnts VII & VIII and veceptaculum
Ceratopliyllus euteles ^
Text-fig. 117. — Abdominal segments VII & VIII of Ceralojphyllus

Text-fig. 116.

semiiiis of

phceojjis.

more slanting and hence the ventral angle (in side view) more
The eighth tergite (VIII. t.) bears one long and two short
bristles below the stigma and 7 to 10 bristles in the ventral half,
three of which are placed at the edge above the ventral angle.
is

pointed.
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apical margin of tliis tergite is gently incurved, its upper
angle being rounded, and the lower one projecting and being
almost pointed. The ninth sternite (IX. st.) bears one short but
rather stout biistle at its lower corner. The receptaculum seminis
has an elongate head, which is longer than the tail.
Length (mounted specimens) 2"4 to 27 mm.
Three females from 23 miles S.E. of Ta-tsien-lu, 7500 ft., off
Omi-shan, SzeSciarotmnias davidianus consohririMs M.-Edw.
chuen, 9500 ft., off the same host and off' Twmioi^s sivinhoei
;

M.-Edw.
Ceratopiiyllus

9.

ph.<eopis, sp. n.

(Text-fig. 117.)

2 This species, of which we have only one female, is easily
recognised by the very feebly pigmented eye, the very short bristles
of the antenna, and the deeply sinuate seventh abdominal sternite.
Head. The frons is very slanting. The frontal tubercle stands
about ha]f-\vay between the oral corner and the central sensory
organ (pale spot), the distance from the tubercle to the oral angle
being about equal to the diameter of the eye. There are three
long bristles in front of the eye, the uppermost being placed near
the antennal groove, the interspace between this bristle and the
second being nearly twice as large as the intei'space bertween the
In front of the lower bristle there is
second and third bristles.
one small bristle, several minute hairs being placed in between the
The occiput bears one bristle above the
two other bristles.
antennal groove, arid a subapical row of 5 (on each side), the most
The bristles of the second
ventral of them being long and sti'ong.
The rostrum reaches
segment of the antenna are quite minute.
to the apex of the coxa, the last segment being half as long
The eye is feebly pigmented, excepting
ag-ain as the fourth.
the anterior and posterior edges. It appears deeply excised at a
certain focus.
The comb of the pronotum consists of 18 spines, the
Thorax.
most ventral one of one side being veiy small. The meso- a,nd
metanota bear each two rows of bristles. The mesopleura have 5
The metanotum
or 6 bristles and the metepimerum 8 (4, 3, 1).
has also 2 apical spines on each side.
Abdomen. The tergites bear tw'o rows of bristles, the anterior
row containing but a small number of them, the numbers in the
two rows being 7 and 14 on the fourth tergite on the two sides
together.
The stigmata are placed dorsally to and in front of the
There are three antepygidial
ventral bristle of the second row.
bristles, the lower one being but little shorter than the central
bristle, while the upper one is about one-third the length of the
The basal steinite has on each side a patch of four lateral
latter.
The numbers of bristles of the
bristles and ventrally one bristle.
sternites of segments III to VII are on the two sides together
(the first number giving the bristles placed in front of the row) 4,
11
Tergites I and II bear an apical spine
0, 10.
3, 11
2, 8
on each side.
.

—

—

—

—

—

—
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liK")

LsgS.— Tlie

liiud feaiuf bears ou the outside one subapical ventral
one lateral subbasal one, and on the inside a row of 5 or
6 bristles.
The hind tibia has a single lateral row of 7 or 8 bristles
on the outside and a row of 3 or 4 on the inside. The tarsi are
slender.
The second hind-tarsal segment bears an apical bristle
which reaches beyond the apex of the fourth segment and another
which extends beyond the apex of tlie third. The fifth segment
bears in all the tarsi five pairs of lateral bristles.
The measurements of the tarsi are

bristle

a,ncl

:

Mid tarsus
Hind tarsus:
:

29, 25, 15, 11, 24.
58, 38, 23, 13, 27.

—

Modified segments.
5 The seventh sternite (text-tig. 11 7, VII.
bears a deep sinus and is strengthened proximallyto the sinus
by a curved band-like incrassation. The eighth tergite has thi-ee
bristles below the stigma, arranged in a triangle.
The bristles on
the lower half of the segment are few in number. The apical
margin is rounded and, above the marginal bristles, slightly
The ninth sternite (IX.. st.) bears a few minute hairs.
incurved.
The stylet is short and bottle-shaped, being twice as long as it is
broad near the base. Its apical bristle is a little smaller than the
most ventral one of the seventh tergite. The receptacle stands on
end in our only specimen, and for that reason its shape cannot well
be made out. The head appears to be round, and much shorter
than the tail.
Length (of mounted and extended specimen) 3*2 mm.
One female from 23 miles S.E. of Ta-tsien-lu, 7500 ft., oft"
Sc'mrotamias davkliaiius consohrinus M.-Edw,
•

st.)

10.

Amphipsylla

casis, sp. n.

(Text-figs, 118, 119.)

The nearest ally of this species is A. dcea Dampf (1910)
c? ?
from Turkestan. The detailed description which A. Dampf gave
.

applies almost verbally to the present flea, except for the points
mentioned below, and the beautiful figures published by that
author of the head of the S of dcea and the last segments of the
5 agree also equally well with the new species. As in some other
instances mentioned in this paper, we suspect that we are dealing
with a Chinese (or East-Asiatic) representative of dcea.
Both sexes have, on the whole, less bristles than A. dcea. The
sternum of the metathor-ax bears only one long bristle, which is
occasionally accompanied by a minute hair.
The stigmata of the
situated between the second and third bristle of the
posterior row, not above the third, on the seventh segment some-

abdomen are

times below the second bristle.
The epimerum of the metathorax bears 7 bristles only (2, 3, 2).
The anterior row of bristles on the first abdominal tergite contains on the two sides together about 8 bristles, and the posterior'
row 10, the numbers of bristles in the posterior rows on the other
tergites being (also on the two sides together) 18. 17, 16, 16,
17, 16.

.
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The bristles on the sternites II to VII number on the two
sides together 2, 8, 7, 7, 8, 9, there being no short bristles in front
The eighth tergite is similar to the figure given by
of the row.
Dampf of that segment of A. dcea, but the bristles near the upper
edge are more numerous and those on the side less numerous.
The eighth sternite (text-fig. 118) is more densely hairy than in
A. dcea, the hairs at the inner side of the margin being very
numerous, thin a,nd more or less wavy, while those on the outer
side are longer and thicker, the longest hairs being longer than
The clasper (CI) is less broad than in
the eighth sternite.

Dampf's figure and

its

upper margin more distinctly incurved,

Textfig.

118.

Textfig.

119.

Ampldpsylla casis $
-Abdominal segments VII & VIII and receptaculum seminis of
Amphijpsylla casis ?

Text-fig. 118." -Claspiiig organs of

Text-fig. 119.-

the portion beyond the insertion of the movable process being
consequently slenderer than in ^. dcea. The finger itself (F) bears
the same armature as in A. dcea, but is altogether slenderer, and
The
at the apex distinctly narrowed, not widened as in ^. dcea.
ninth sternite (IX. st.) is not at all the same as in A. dcea. The
apical third of the horizontal arm is very narrow, its top is more
strongly chitinized, and bears a short, proximally thick, terminal
the distribution of the fine hairs may be
bristle on each side
gathered from the figure.
The bristles of the abdomen and legs are more numerous than
;
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number coming within the limits of variation of
by Danipf.
The receptacnlum seminis differs from Dampf's figui"e of that
organ of A. dcea in having a distinctly shorter tail.
One male and two females from Yu-lin-f u, Shensi, 4000 ft., taken
off* Myospalax fontanieri.

in the (5, tlieir
dce.a

as given

11. ISTeopsylla

ooMPAR,

sp. n.

(Text-fig. 120.)

Yery similar to X.hidevtafAfoo'mis Wagn. (1893), from which
Tne pronotum bears a
it differs chiefly in the following points
row of 8 small bristles in front of the postmedial row of bristles
on the two sides together. The seventh abdominal sternite is a
little more deeply sinuate (lateral aspect) and its bristles are rather
The hind coxa., which bears in hidentatiformis a large
stronger.
number of slender hairs on the inner side along the anterior edge,
has a patch of sliort spines besides many hairs. The dorsal
2

.

:

—

bristles of the hind tibia, are thinner in compar than in hidentatiformAs, and the hind tibia bears on the outer surface two I'ows of
only 9 instead of 11 bristles, the rows, moreover, being separated
from the ventral bristles by a wide interspace without bristles,

Text-fiff. 120.

& VIII and receptacnlum seminis of
Neopsi/Ua compar $

Abdominal segments VII

.

Avhile in hldeiitatiforinis the interspace bears several additional

The bristles at the hinder side of the first segment of
the mid and hind tarsi are thicker than the proximal bristles of
the anterior edge of the segment in Wagnei''s species, there being
the mid tarsus and five in the hind tarsus,
three such bristles
apart from the apical bristle. In the new sjiecies the bi'istles of
these tarsal segments are piactically the same on the two sides.
Moreover, there are 10 or 11 bristles on the outer surface of the
first hind-tarsal segment of hidentatiformis and only 8 or 9 in
comjKtr. The second mid-tarsal segment is a little shorter in compar,
the measurements of the first and second segments being in
compar 28 and 19, and in Jndentatiformis 28 and 23. The eighth
tergite has in com2}ar on the outer surface a marginal row of 6 or
bristles.

m
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7 bristles, and near these bristles about 8 more, of whicli 2 are
long (text-fig. 120). In hidentatiformis the marginal row contains
9 bristles and there are about 15 lateral ones, of which at least
4 are long. In both species is the head of the receptacukim seminis
half as long again as broad, and the tail half as long again as the
head.
The two insects do not present any appreciable difierence
in this organ.
One female from Yu-lin-fu, Shensi, 4000 ft., taken off Dignus
sotiierhyi.

12. ISTeopsylla aliena, sp. n.

(Text-figs. 121, 122.)

Differs from true Neopsylla in the hind coxa bearing a
(5
patch of short spines on the inner surface, and in the fiftli segment
Both chai'acters are
bearing in all the ta,i'si five lateral bristles.
The development of bristles into short spines
of great interest.
on the hind coxa is met with in many genera of fleas, but not in

5

.

Ceratophyllas proper, not in JVeopsi/Ua, Ctenojihthalmus, and FalcHOtwo new Neopsylla here desciibed.
survey
of the genera which bear coxal spines renders it evident that such
spines have been acquired independently in many instances and do
species with spines may
not necessarily indicate close affinity.
be more nearly related to one without them than to another which
also bears coxal spines.
Five lateral bristles on the fifth tarsal segments are an ancestral
character for fleas, the segment with more than five such bristles,
or with the proximal pair shifted on to the ventral surface, or with
The five
less than five pairs being more recent modifications.
pairs are normal for Ceratophyllus, while the species of Neopsylla,
ralceo23sylla, Gtenoplithalmus, and Amplupsylla have either five
pairs in the hind tarsus with the first pair placed in between the
second, or possess only four pairs. The jDvesent new species, therefore, connects that group of genera with normal t'eratophyllus.
find that
But the interest of the species does not end there.
the fifth tarsal segment of one hind leg has in both our females
on one side fovu^ and on the other five bristles, while the segment
has five on both sides in the other hind leg. In two of three
males, both hind legs have five bristles on both sides of the fifth
tarsal segment, whereas in a third male this segment has only four'
In all three instances where the number of
pairs of bristles.
bristles is reduced, it is the proximal pair, or a bristle of the
proximal pair, which is absent. This appears to be decisive evidence that also in the allied species which have only four pairs of
lateral bristles on the fifth hind-tarsal segment it is the first pair

A

psylla^ except the

A

We

which has been lost.
Head. Evenly rounded, the frontal outline vertical in the S
Eye indicated by a narrow oblique bar.
more slanting in the 5
Two genal spines, which cross each other as in many of the species
of this relationship, the outer spine being short and broad and the
lower one long and pointed. The genal lobe itself is narrower at
The frontal
its base than in the centre, being sole-shaped.

—

,

.

389

•SUMK Nl'iW CMINIvSi': FLKAS.

is small.
The froiis bears two rows of bristles, the anterow containing in the c? 6 to 9 and in the 5 5 to 6 bristles,
the posterior row
long ones, in between which there are a few
minute hairs. The occiput has also two rows, an anterior one of
5 or 6 and a posterior one of 7 on each side, there being along
the antennal groove a number of small hairs, in the c? an irregular
row of about 18, and in the $ a patch of about 6 below the
last bristle of the posterior row and two or three hairs further
forward. The propoi'tional measurements of the segments of the
maxillary palpus are 12, 10, 8, 16. The maxilla is long, reaching

tubercle

rior

;{

apex of the third or base of the fourth segment of the
rostrum. The latter is one-third to one-fourth short of the apex
of the fore coxa
the fifth segment is more than twice the length
of the fourth.
The antennal groove is continued to the vertex in
both sexes. The second segment of the antenna bears in the 5
three bristles, which extend beyond the apex of the club.
Thorax. The pronotum bears a comb of 16 spines and a row of
15 or 16 bristles on the two sides together. There ai^e on the
mesonotum a postmedian row of 14 long bristles, an anterior row
(sometimes double laterally) of 17 to 19, and a basal row of rather
long thin hairs, a few additional, short, dorsal bristles being placed
in the cJ in front of the anterior row
before the apex of the
mesonotum there are 6 bristle -like spines on the underside. The
sides of the mesosternite bear 9 bristles.
The metatergite has a
posterior row of 14 or 15 bristles, and an anterior row of 12 or 13.
The metepisternum bears 3 or 4 bristles, and the metepimerum
12 to 14 (4 to 6, 5, 2 or 3).
Al)domen. The tergites I to VII bear each two rows of bristles,
the posterior row containing 1 8 the anterior row is reduced on the
posterior segments of the r? to a few bristles.
The stigma stands
within the posterior row between the first and second bristle.
The basal sternite has the usual pair of ventral bristles and on
each lateral surface 2 or 3 more bristles. The sternites III to VII
bear a row of 6 to 8 bristles in the S and 10 in the 5 there being
also several (about 6 to 8) small bristles in front of the row.
On
the seventh segment the row contains 14 to 16 bristles in the 5
and 8 in the S
Three antepygidial bristles, in S the central one
about thi-ee times the length of the others, in the 2 not quite thrice
the length of the upper one and less than twice the length of the
lower one.
The hind coxa bears a patch of about 18 spines on the
Legs.
inner surface. The hind femur has two subapical ventral bristles
on the outside and one on the inside, there being also one small
lateral bristle on the inside at the basal fourth.
The outer dorsal
bristles on the mid and hind tibise are strong and all of nearly
even size, there being 10 or 11 such bristles inclusive of the apical
ones, and four long dorsal bristles on the inner side of the edge.
The lateral bristles are 5 or 6 in number and form one row. The
bristles at the hinder side of the first mid- and hind-tai-sal segments
are likewise strong and not quite so long as the corresponding
to the

;

—

;

—

;

,

•

—
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segment bearing 4 or 5
such bristles and the hind-tarsal one 5 or 6. The bristles on the
anterior side of the first tarsal segments are much less numerous.
The two longest apical bristles of the hind tibia reach far beyond
the apex of the first tarsal joint, the longest of this segment
extends beyond the tip of the second segment, the longest of the
second segment to the middle of the fourth. The proportions of
the tarsal segments are

bristles of the tibia, the first mid-tarsal

:

Fore tarsus: cJ.H,

Mid tarsus cJ
Hind tarsus: J.
:

•

8,17; $.13,12,11,
19
$ 28, 22, 15,
12, 19
? 42, 32, 21,

10, 10,

22, 18, 13,

9,

33, 27, 18,

segment has in

:

;

.

.

9,19.
10, 21.

13, 22.

the tarsi five pairs of lateral
bristles, occasionally the basal pair or one bristle of it being
absent from the hind tarsus.

The

fifth

all

Textfie.

121.

Textfig.

122.

Text-fig. 121.
Text-fig. 122.

— Clasping organs oi Neopsylla aliena

$

—Abdominal segments VII & VIII and receptaculum seminis of
Neojpsylla aliena 5

—

,

Modified segments.
J The eighth sternite is broad, with
the apex almost evenly rounded in side view. It bears ventraily
on each side 14 to 16 bristles, of which two of the distal ones are
very long. The main body of the clasper (CI) is almost square
Its upper distal corner is rounded oS" and not
(text-fig. 121).
produced into a narrow process. There are a number of small
bristles at this corner, but no bristle near the insertion of the
•
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movable process.
The latter (F) is large, triangular, with the
distal side rounded and longest and the upper proximal side
shortest, the larger portion of the process lying from the point of
insertion downwards.
Tlie distal margin of this finger bears
numerous small bristles, which are nearly evenly distributed, one
below the apex being noticeable by its somewhat larger size.
The manubrium (M) is curved and widest in the centre, being
canoe-shaped. The ninth sternite has a broad vertical arm, the
proximal portion of the horizontal arm also being broad. The
distal portion is at first narrow and then widens again, the apex
being curved upwards and ventrally furnished with seven pairs
of bristles {IX. st.).
$. The seventh sternite (text-fig. 122)
is almost gradually narrowed in lateral view and divided by a
neai'ly central apical sinus into a rounded upper lobe and a broader
and less rounded ventral lobe. The eighth tergite bears 3 or
4 bristles above the stigma aird several smaller ones proximally to
them. There are no bristles below the stigma, but the lower half
of the segment has 6 or 7 strong bristles along the edge, and 1 to
3 large ones on the side proximally to these lateral bristles there
are about 6 to 8 smaller ones. At and near the apical edge, on
the inner surface, there are two rows of bristles, 4 or 5 at the edge
and 5 proximally to them. The upper apical angle of the segment
is produced into a prominent point.
The eighth sternite bears no
bristles and ends on each side in a long slender point.
The tail
of the receptaculum seminis is about twice as long as the head

—

;

of the same.

Three males and two females from Yu-lin-fu, Shensi, 4000
taken ofi" Myospalax fontanieri.

ft.,

Stenoponia, gen. nov.

S 2- Similar to Hystrichopsylla Tasch. (1880), but differs in
very essential characters as follows :
The labial palpus consists of only one segment instead of five
and does not extend much beyond the apex of the maxilla. The
genal process is narrow and short, and does not reach further
backwards than the uppermost spine of the genal comb.
The
club of the antenna is short in both sexes, being but little longer
The sensory plate of the ninth
in the c? than in the $
abdominal tergite is more convex than in Hystrichopsylla. The
first pair of bristles of the fifth tarsal segment is placed in between
the second pair in all the tarsi. The $ has only one receptaculum
seminis instead of two.
Type: tripectinata Tiraboschi (1902), described as Hystricho-

—

.

psylla.
13.

Stenoponia

C(Elestis, sp. n.

(Text-figs. 123, 124.)

5. Similar to S. tripectinata Tirab. (1902), but at once
distinguished by the dilSerent shape of the head. In tripectinata
the distance from the frontal corner to the first spine of the genal
26*

•
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comb

about the same as tlie distance from this spine to the
the comb, whereas in the new species the former
distance is less than half the latter.
is

last spine of

Text-fio-. 124.

Text-fig. 123.

Text-fig. 123.
Text-flg. 124.

Head.

—Head of Stenoponia cmlestis

$

*.

— Abdominal segments VII & VIII of S.

— The genal process, which

(text-fig. 123), is

is

visible

much broader than

coelestis

above the

$

.

la.ot

spine

and the
The second segment of

in trijjectinaia,

rostrum is longer than in that species.
The genal
the antenna has two rows of bristles in both species.
comb consists of nine spines.
Thorax. The thorax is similar to that of tripectinata.
The pronotal comb consists of 35 spines.
Abdomen. The tergites have only two rows of bristles each,
only segments I, II, and III having an incomplete third row,
while in tripectinata all the tergites have 3 or 4 rows. There are
4 antepygidial bi'istles on each side. The comb of the first
tergite contains 31 spines on the two sides together.

—

—

—

The bristles of the legs are shorter, especially those of
Legs.
the hind taxsus, and also not so thin at the tip. The longest
apical bristle of the first hind-tarsal segment reaches only to tie
subapical notch of the second segment, and the longest bristle of
the second segment scai-cely extends to the apex of the third.
Modified segments.
$ As these segments are represented
by text fig. 124, we need only point out some characters in
which they diflfer from the segments of tripectinata. The lobe

—

.

* The lateral pnle dot of the ocfiput

is

omitted.
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tlie seventh sternite (VII. st.) is narrowev
in tripeciinata, and the lobe above the sinus longer than the lower
lobe, the sinus therefore being much deeper in that species.
The eighth tergite is divided by an apical incision into a broad
setose upper lobe and a narrower and naked lower lobe in both
The upper lobe, however, bears more bristles in trvpecspecies.
tinata both on the outer and inner surfaces, and the bristles

'below the sinus of

placed further proximad on the eighth tergite are also more
numerous in tripectinata. The eighth sternite, on the conti'ary,
has more bristles at the apex in the new species.
Length (mounted specimen, somewhat contracted) 3'.5 mm.
One female from 23 miles S.E. of Ta-tsien-lu, 7500 ft., off

Sciurotamias davidianus consobrinus M.-Ed\v.
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(Text-figures 125-133.)
I.

»SoME Notes upon the

Frog Megalophris

( Leptobrachjum) fe^jl.

Of this species* living examples have been recently, and are
The Frog was
at the moment, exhibited in the Society's Gardens.
later described by Mr. G. A. Boulengerf as of the genus Leptobrachium, but originally J referred to the genus Megalophrys,
to which all the Pelobatidse belonging to the former genera
Megcdophrys, Xenophrys, and LeptobrachmTn are now § by him
In dealing with certain points in the anatomy of
referred.
M. fece^ I shall have occasion to refer to the mutual likenesses
and unlikenesses between this and other species of the family
to which I have already paid some attention
The external characters have been so fully described by
Mr. Boulenger in the several papers quoted below, that little
remains to be f-aid under this heading. There is, however, one
In ^e?C[\ng\N\th. Xenophrys inonticola
point to which I may refer.
and other forms, I have described *[\ and figured a glandular patch
upon the thigh which is very characteristic of these Frogs. I can
and it is thus
find no trace of this structure in Megalophrys fece
i|.

;

* The specimens were, as I understand, identified by Mr. G. A. Boulenger.
f Ann. JMus. Civ. Geneva, vol. vii. 1889, p. 750.
X Ibid. vol. iv. 1887, p. 512. For otlier references see Mr. Boulenger's paper in
the P. Z. H. quoted below.
P. Z. S. 1908, p. 407.
P. Z. S. 19u7, p. 324., and ibid. 1907, p. 871.
JCenophrj/s motiticohi," ^^
Mec/cilophrj/s monfana,
§
II

''^

incidentally, with Megalophrys nasuta,
paper.
T[ P. Z. S. 1907, p. 879, text-fig. 230.

which

is

The latter paper deals with
Leptobrachium hassehii," awd,
more fully described iji the former
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distinguishing feature of the genus, as opposed^to

Felobates, as I had been disposed to think.
I now direct attention to other points in the

anatomy

of this

which are already known to
be of systematic importance. This, indeed, has been my object
rather than to attempt a more comprehensive anatomical account.
species,

and more

especially to those

§ Stermini.

In considering the mutual affinities of four species of Pelobatjdee described by me in a former paper *, I had laid some stress
Text-fig-. 125.

Sk.

AbdP.
Ventral view of antevior part of the body of Megalopltrys fece partially dissected,
Sk. Skin reflected.

The

Abd.P. Pectoralis abdomiiialis.

cartilaginous right overlapping epicoracoid

is

dotted

and shaft of sternum are marked by short

O. Omosternum.
;

the bony coracoid

lines.

upon the proportions visible in the total length of the body on the
one hand, and of the steinum and sternal region on the other.
* P. Z,

S. 1907, p. 891.
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have just made upon Megcdophrys
which I obtained from the
Megalophrys fece I ascertained the following measurements
length of body from snout
length of sternal region from anterior
to cloacal aperture 95 mm.

The measurements which

I

fece confirm the vakie of the results
former series of measurements. Of
:

—

;

Text-fig. 126.

Sternum of Megalophrys fem
O. Omosternum.

fi'om the ventral surface.

X.

Xipliisternum.

Between the omosternum and the shaft of the sternum

is

seen the right,

overlapping, epicoracoid.

end of omosternum to posterior end of sternum 30 mm. length
Considering the body-length as 10,
of sternum proper 17 mm.
the other measurements will be respectively 3"2 and 1"8. The
;

proportions therefore are,
the species Leptohrachium

it

will

hasseltii.

be observed, exactly as in
In a second specimen the

;
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proportions were the same, the Frog being about l'5--2
with a corresponding increase of length of from '5-1

mm.
mm.

longer
in the

sternal measurements.
It is, as is well known, the general rule among the Arciferous
Batrachia Salientia that the right epicoracoidal cartilage should
This was the case in three ovit of the
overlap the left ventrally.
four examples of Megalophrys fece which I have had the opporIn the fourth,
tunity of examining (see text-fig. 125, p. 394).
It may be that this
however, the converse condition occurred.
individual is of a different species and yet I cannot find from
a study of Mr. Boulenger's table of classification * any grounds
for identifying this individual with other species desciibed by
him. It is, however, rather different in appearance from the
other Frogs its build is more slender, the pelvic width is less,
and the dorsal depression is much deeper and with a more arched
upper bordering ridge. Other depressions upon the head are also
more marked, I could not, however, detect any other external
All the four specimens, I should observe, are males.
diff"erences.
In view of the fact that the omosternum is already known to
differ among the species of Megalophrys (contrast, for example,
M. montana and M. nasuta), it is important to note the condition
In this species (see text-fig. 126) it is, in
in Megalophrys fecu.
fact, quite as well-developed as in Megalofhrys nasuta, from
which, however, it differs in various details. Its total length is
8 mm,, which represents a size proportionately equal to, or not
very different from, that of Megalophrys nasuta. The epicoracoids
are firmly attached to the basal portion of the omosternum, which
shows a trace of its double origin (?from the two epicoracoids) in
This
that it is divided longitudinally by a white fibrous seam.
part of the omosternum is, in fact, precisely as is figured by
W. K. Parker t in Fseudis. In addition to this there is a
distal piece which is single and not divided longitudinally, but
which is divided off" by a seam from the basal portion of the
omostei'num. This piece is cheese-cutter-shaped, as shown in
;

;

text-fig. 126.

§ The Ilyoid

and

its

Musculature.

The hyoid cartilages and bones, as I have already pointed out,
present some differences among the various species of Megalophrys
I have therefore attempted a careful study of this portion
(s. I.).
of the skeleton in Megalophrys fece.
The basal cartilage of the
hyoid has the usual broad form found in the allies of this species
of this the processus anteriores are bowed inwards anteriorly
almost to meet in front of the exit from the hyoid region of the
hyoglossal muscle.
This condition of the processes in question
has apparently, as I have already pointed out, some systematic
importance. The hyoglossal sinus, thus nearly converted into a
* P. Z. S. 1908, p. 410.
t 'A Monograph of the ShouIdcr-Girdle/ Kay Soc. Publ. 1868,
,

•

.

.

^

'

pl.Ti. fig. 7.

OF FKUti« UF
foramen,

is

of

much
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greater diameter tliau the liyoglossal muscle

which passes through it. The inconvenience which might thus
result is obviated by the existence posteriorly of a tough translucent membrane, which largely occupies the hinder part of the
sinus by stretching across it. It has a clean semicirculai- edge in
front over which the muscle plays.
I have been unable to find
any antei'ior cornua of the hyoid, which appears to be absent,
at any ra,te as a discrete cartilage, in this group of Frogs.
But
the lateial foramina ai'e piesent and correspond, as I imagine, to
similar foramina in Felodi/tes 2y>('')iciatus, the development of which
has been worked out by Ridewood *, In Megalophrys fece they
transmit in the same way the glossopharyngeal nerves, than which
they are only just larger. The strongly ossified thyi'oiiyals have
The distal cartilaginous
the usual elongated hourglass shape.
epiphysis of each of these bones has very much the shape and
direction that it has in Xeiiophrys monticola, to
wdiich I refer below t.

The musculature

of the hyoid does not

appear to

my
me

figure of

to present

any particular features of interest as compared with allied forms.
The hyoglossus did not show the twisted rope-like strands that I
have observed and described in allied forms. Each muscle arose
solely from the inner and lower border of the thyrohyal bone, and
not at

all

from the

flat

surface of that bone.

§ Alimentary Canal.

The accompanying drawing (text-f]g. 127, p. 398) of the alimentary canal of Megalo2jhrys fece may be compared with that of
Breviceps upon a later page (p. 407).
The stomach of the Megalophrys is longitudinally ridged by thick ridges, of which there
are eight in the middle of that organ. Of these only three survive
until the opening of the stomach into the duodenum
the others
die away and cease to be ridges.
The intestinal tract measures
104 mm., and is to be divided into a very short duodenum, a
wider ensuing region, and then a narrower ileum which opens
into the large intestine.
The regions are, in fact, quite as in
Brevicejys.
The length of the three difi:erent regions of the small
intestine are 6, 42, and 57 mm. respectively. Although it will be
;

observed that these measurements do not tally exactly with the
total length of the small intestine, it will be noted that they are

only divergent by 1 mm. As the measurements of the difierent
regions of this gut were made quite independently and without
any concurrent reference to the total length of the small intestine,
I leave them at the figures which I have given. It will be observed
that these proportions are very difierent from those exhibited by
Breviceps.
There are also certain difi'erences in the ridges wdiich
* "

On

Pursle}'

the Structure and Development of tlie Hj-pobrancliial Skeleton
Frog {Pelochjtes punctatus),'[ P. Z. S. Ib07, p. 577.

t P. Z.

S. 1907, p. e98, test-fig. 238.
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Text-%. 127.

^\

r
Co*

tract of Megaloplirys fern from the middle of the stomach to the
middle of the colon laid open and divided into two portions, an anterior (to the
left) and a posterior (to the right of the figure).

The alimentary

St.

Stomach.

Co, Colon.
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line the gut.

But the general plan

is

The

the same.

first

region,

which is so very short, is marked off horn the stomach by a sudden
diminution in the thickness of its walls. The lining-membrane
is at fii'st smooth and is later covered by iddges forming a reticulum. These gradually become the circulnr folds like those of
£reviceps but the region of the gut where the cix-cular folds occur
The terminal
is very limited and not more than 10 mm. long.
and narrower poi'tion of the gut is marked by about ten longitudinal folds, the transition between which and the transvei'se
;

is a network.
These folds are at
stretching the gut

folds

permanent and cannot be removed by
they exist, but can be removed by
stretching. Finally, this region of the gut becomes smooth before
The latter is at first smooth
its opening into the large intestine.
but later has longitudinally running folds.
The liver viewed from the ventral surface is seen to consist of
a larger left lobe and a much smaller right lobe, between which
the large gall-bladder is very obvious and extends back a good
way beyond the edge of the liver into the abdominal cavity.
Under the large left lobe lies a smaller lobe, which is of about the
same size as the right lobe and is continuous with it under the
pericardium and membrane of the gall-bladder.
Lying above the viscera the large suhvertehral lymph-space is
very obvious. Its relations to the body-wall and to adjacent
The sac is bifurcate in form and extends
viscera are as follows
forward beyond the anterior end of the kidney, but not so far as
The two bifurcations of the
to the anterior end of the ileum.
sac lie on either side of the ileum, and the sac therefore does not
extend so far forward where it lies upon the iliac musculature as
It does not extend ventrally
it does right and left of this region.
to the kidney, but separates this viscus dorsally from the dorsal
body-wall.
Posteriorly it overlies the bladder, which is firmly
first

later

;

:

attached to

—

its wall.

§ (Esophageal Muscle.

This visceral skeletal muscle

is

so important

and

characteristic

in Megalophrys and its allies that its consideration demands a
It is rather thin and does not overlap the
section to itself.
kidney, which lies entirely posteriorly to it. It does, however,
overlap the anterior part of the ileum. I have figured the muscle
in Megalophrys montana * as extending far back, in fact so that
it overlaps the sacral vertebra transverse process at its compaiaThis was not the case
tively narrow origin from the centrum.

with Megalop)hrys fea;, where the muscle is therefore less extensive.
It is, however, large when compared with that of Frogs of other
details fiom the
It appears to differ but little
families.
muscle of Megalophrys nasuta t.

m

* P. Z. S. 1907, p. 886, text-fig. 233, m.
t Loc. cit. p. 876, text-fig. 239, b.
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§

The Larynx.

I do not here figure the laiynx of Megcdophrys feae because it
agrees substantially with that of other Oriental Pelobatidee figured
elsewhere by myself *'. There are, however, as 1 have shown in the
uiemoir referred to, at least specific differences among the PeloI find that Megalophrys fece agrees very closely with
batidse.
Xenophrys nionticola and thus differs from Leptobrachium hasseltii.
The hypopharyngeal processes of the cricoid cartilages are well
developed and remain separate, i. e. are not united into a single
delicate semicircular bronchial cartilage is quite obvious
bar.
attached or close to the anterior extremity of the cricoid cartilage.

A

§ Muscles of Ventral Sarface.

In removing the skin of the ventral surface in the pectoral
and icephalic region the septa bounding the lymph-spaces in that
region come into view. I have already figured these in Xenophrys
ononticola t, and the corresponding septa in Megaloplwys fem
appear at first sight to be much the same. The posterior of the
two is rather more chevron-shaped in the line of its attachment perhaps but this may be a matter of vai-ying tension. On
the other hand, the same chevron line occurs in Leptohrachiuvi
In Megalopkrys fece the line of insertion of the wall of
hasseltiit.
the subcutaneous lymph-sac does not extend obliquely downwards
There
on to the pectoi'alis abdominalis as in Leptobrachium.
appears to be no invasion of this membrane by muscular fibres, and
in this the present species agrees with the two just referred to.
The anterior wall of the pectoral or thoj'acic lymph-sac has
been figured by myself as a single wall in the two species which
are above referred to, and as arising from the edge (posterior) of
I find precise]}^ the same origin in
the submaxillaris muscle.
but there is in addition another membrane
Megalophrys fece
rising from the muscula,r surface behind this line which joins the
first-named to be inserted in common with it on to the skin.
This tent-like arrangement leads to the formation of an additional
I may, perhaps,
sac, which is obviously triangular in section.
have missed something of the same kind in the other MegaJophryid Fi'ogs which I have examined. Examined microscopically,
the two walls of membrane showed nothing but white fibrous
connective-tissue there was no trace whatever of any muscular
invasion, and, indeed, the edge of the submaxillaris could be
Inasmuch
plainly seen to give off no fibres into the membrane.
as I observed this double wall in four examples of the Frog, there
can, I think, be little doubt of its being the normal arrangement.
A further exploi'ation of this cavity shows that it is not a
it is the gular sac which is thus intruded
lymph-sac at all
;

;

;

;

* P. Z. S. 1907,

p. 898, tpxt.-fiff.

t P.Z.S. 1907,

p.

X Loc.

cit. p.

88 i,

882,

text-ti-x.

text-tip:.

232.

238, p. 899, text-fig. 239, p. 902, text-fig. 240.
231.
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two subcutaneous lymph-sacs. At eacli oornevnear to the
angle of the jaw is the orifice into the mouth-cavity, through which
a probe was, of course, passed to show that the apei'ture did actually
communicate with the mouth-cavity.
On opening the moutli
the orifices in question were very plainly visible posteriorly. It
will be noted that the gular sacs in this Frog, instead of being
separate sacs as in liana, are entirely confluent and form one
median ventral sac, which is shown in the accompanying textbet\ve9ii

figure (text-fig. 128), as in Rhinoderma dai-vnni*.
There is no
trace of a division in the middle line of the body between the
I'ight and left sacs
they obviously form a continuous single
;

narrow sac lying just behind the subhyoideus muscle opening at
Text-fiff. 128.

/

/

Gular sac

On

(S.) of Megaloplirijsfecs.

each side the davk shaded orifice into

tlie

buccal cavitj'

is

seen.

either extremity into the mouth-cavity.
The walls of the gular
sac are rather extensive but, as has been already mentioned, they
are insei-ted in common on to the skin.
This obviously would
hinder any very gi-eat dilatation of the sacs.
Furthermore, they
;

could not extend in a dilated condition very far back along the
body, for the septum between the lymph-sacs in the pectoral region
would clearly prevent this. In Rhinoderma, on the other hand,
" the main portion of the sac hangs free " f.
As to the musculature proper, the rectus ahdominis shows no
definite traces that were at all apparent to me of inscriptiones
tendinece, which seems to be rather an important difterence fi'om
it nearest allies.
* Cf. Howes. "Notes on the Gular Brood-pouch of Ehinoderina darwini,'' P.
1888, p. 231.

f Howes,

luc. cif. p. 234.

Z. S.
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The pect07xdis abdominalis is not veiy extensive it reaches
back for about one-third of the distance between the end of the
sternum and the symphysis pubis.
The musculature in the sternal region (see text-fig. 125, p. 394)
does not entirely cover the bones and cartilages of the shouldergirdle.
The right epicoracoidal cartilage, which greatly overlaps
ventrally the corresponding cartilage of the left side, is for
A large portion of the right
the greater part bare of muscle.
coracoid bone and the triangular bony base of the sternum
were also uncovered by muscle. In a second specimen, however,
the pectoralis did extend over the triangular basal region of the
sternum.
The i^ectus abdominis continues forward anteriorly after the
origin of the pectoralis abdominalis and lies to the side of the
sternum, sepai-ated from it, however, by a much narrower muscle
which arises from the shaft of the sternum, and which I shall
At the
again refer to as a portion of the sternohyoideiis.
anterior end of the dagger-shaped sternum a portion of the
rectus abdominis is inserted upon the lateral transverse extension
The rest passes onwards
of the " handle " of the " dagger."
I did not
anteriorly and becomes a part of the sternohyoideus.
observe in the present species a tendinous connection of the rectus
with the edge of the coracoid such as that figured in XenoISTor did I note any fibrous lateral expansion
2?hrys monticola *.
of the sternum, such as occurs in the species just mentioned,
covering over the innermost section of the sternohyoideus muscle.
If such a membrane were present it must have been excessively
thin and delicate to have escaped observation,
I have mentioned that in Xenophrys no supei'ficial sternoradialis
and then
is visible; in the present species it is only superficial
covered by fascia for a very short distance after its origin from
the omosternum. It is thereafter covered by the pectoralis. The
strong tendon was followed to its insertion, and there is thus no
doubt about the presence of this important muscle in Megalophrys
As the fascia in question is continuous with the pectoralis,
fece.
the sternoradialis may be said to be completely covered by that
;

—

—

muscle.

The two

and posterior) portions of th.e p>ectoralis
on the right side at any
the exposed bony end of the coracoid which

(anterior

sternalis are very distinct at their origin,
rate,

by reason of

The origin of the pectoralis sternalis posterior
extends about halfway down the bony shaft of the sternum, but
appears to vary in individuals, in the extent of its attachment to
the sternum, as the text-figure (text- fig. 125) referred to above
shows.
The throat musculature of Megalophrys fece is exhibited in the
separates them.

accompanying drawing (text-fig. 129). There are no prominent
difierences from the conditions of the corresponding muscles
* P.Z.S. 1907, p. 893,

text-fig. 236, a.
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The suhmeutcdis

observable in other Megalophryidfe.

is

large

and conspicuous anteriorly. In the middle of the area occupied
by the two succeeding muscles is a tendinous sheet quite similar
This is
to that which I have figured in LejytohraGhium hasseltii*.
concerned with the subhyoideus as well as with the suhmaxillaris
muscle. The fibres of the latter radiate a good deal from the
central tendon
that is to say, they do not cross the jaw space

—

Text-fig. 129.

Sk.

Ventral musculature of

oi Megalophrysfece.

tlje tliroat

S. Submaxillaris.
the submentalis.

A. Subhyoideus.

Sk. Skin reflected.
Anteriorly to the latter

is

evenly and in parallel lines from side to side, being only interrupted
by the central tendon. The line of demarcation between the subThe submaxillaris and subhyoideus is very distinct indeed.
maxillaris, it should be remarked, completely covers over the
submentalis, though it thins oflf in this anterior region of the
throat.

§ Muscidaiure of the Dorsal Surface.

The

depressor mandihulce seems to be very

much

as in

Rana

and is a stout muscle firmly attached in front to the skull, where
it shows thicker in transverse section
it completely covers the
scapula together with the latissimus dorsi, the two forming a continuous sheet of muscle.
I have not mentioned the depressor
mandibulse in my two former papers upon the anatomy of the
Pelobatidae, and therefore take this opportunity of asserting its
;

presence in the genus Megalojihrys.
* "Contributions to the Knowledge of the
text-fig. 232.

.

.

.

Pelobatida;," P.^. S. 1907,p. 884,

.
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Further Notes upon the Genus Bkevjceps.

II.

Nearly three years ago I communica,ted to the Society some
notes upon the anatomy of an African Frog belonging to tlie
genus Breviceps, which I identified with the species B. verrucosus*.
I am now of opinion that three Frogs upon which I reported on
that occasion are not to be referred to this species, which I have
The specimens of Breviceps verrucosus and of
lately examined.
B. gibbosus, which were exhibited at the Society's Gardens some
years since, and of which several have been preserved in alcohol,
are distinctly diiierent from those to which I had devoted my
They are much more
attention in the paper already quoted.
spherical in outline, agreeing with a published figure of B. verruThe examples formerly studied
cosus t and of B. mossambicusXby myself were much longer in proportion and of a squarer ovitFurthermore, the examples of £. verriocosus a,nd B. gibbosus
line.
in the possession of the Society are more tubercular upon the
I am, however, quite unable to suggest the
surface of the body.
species to which the specimens dissected by myself in 1908 are to
be referred. I cannot at any rate refer them to Mr. Boulenger's
recently described Breviceps macrops §, for that species is abnormal
(for Breviceps, though more normal when compared to other Fx-ogs)
by reason of the relatively large head and eyes. Breviceps pentheri
is quite too small a species to be confused wdth that
of Werner
to which I now refer, although the latter is considerably smaller
than either B. verrucosus or B. gibbosus. The latter ai'e hard to
sixth species,
separate, as Mr. Boulenger has pointed out.
B. adspersus %, appears to me to be too briefly described to permit
of its identification with either the species with which I am now,
or that with which I was, concerned.
The present contribution to our knowledge of this genus
Brevicep)S is based upon the examination of four examples given
||

A

to me by Mr. Purcell, who was so good as to have them collected
These seem to me to belong either to
in the Cape Colony.
B. gibbosus or B. verrucostis, wdiich I cannot differentiate to my
own satisfaction and which are in any case very closely allied.
Through the kindness of Mr. Purcell they were very well preserved for dissection purposes, and I am thus able to add someI have already
thing to the existing knowledge of Breviceps.

mentioned a few external difl:erences between the present species
and those which I dissected in 1907. I shall point out in the
coui'se

of

the following pages

certain

anatomical

diflifirences

* Rapp. Arch. f. Nat. 1842. p. 291.
t Steindachner, Reise der Novava, Ampbibien, Wien, 1867, pi. v. fig. 3.
X Peters, Reise nach Mossambiqvie, Araphibieii, Berlin, 1882, pi. xxv. tip:. 2.
Mr. lioulenger remarks that,
1907, p. 46.
§ Ann. & Mag. Nat. Hist. xx.
"Unlike JB. qihhnsus, B. macrops does not cover itself with a viscous secretion wbeii
alarmed." Tbe species upon vifhich I report in the present paper showed in one individual a thick mass of secretion on the body.
tbe species is 15 ram. long.
Zool. Anz. xxii. 1899, p. 116
^ Peters, Reise nach Mossambiqne, Ampbibien, I^erlin, 1882.
;
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On the other hand,
I am able to confirm certain structural features of the genus as
formerly described by myself by finding an identical arrangement
in these examples of B. gihbosns.
between these members of the same genus.

§ Genito-urhiary Organs.

The testes, fat-hodies, and hidneys of Brevicejys gihhosus do not
altogether agi-ee in their chai-acters with my former description.
There is no doubt that the vasa etferentia of the testes are
numerous, as is the general rule among the Anura. This fact I
am clear about. So obvious are the several parallel sperm-ducts
issiung from each testis, that I cannot understand how I can
have been in error in describing only a single duct in the smaller
Moreover,
species of Breviceps, if, that is to say, I was in error.
in Brevicej^s gibbosus the ureter arises from the lower corner of
the kidney, and not from rather higher up as I have figured it in
Breviceps sp.*
The two kidneys are nowhere fused together in
the middle line. It is woi^th recording that the fat-bodies have
I found two and three in one
but few finger-like processes
specimen and three and four in another. But these structures
are known to vary.
;

§ Respiratory Organs.

The lungs of Brevicejis
Each lung itself

interest.

gibbosus pi-esent several features of
(in the contracted condition in

which

appears in the alcohol pr-eserved specimens) is broader at the
base and narrows towards the free abdominal extremity. It is
important to notice that both extremities of the lung are free and
that the bronchus enters that organ at about the second third of
The lung is thus not merely a sac dependent
its entire length.
from a rudimentary trachea. Furthermore, two bronchi are very
Each is, in fact, about half as long as the
plainly difi'erentiated.
lung (contracted, of course) into which it opens. It is proportionately wide and enters the lung at right angles to the long axis of
the latter viscus. Its walls are membranous and translucent and
The pulmonary ligament fixing the
I could detect no cartilages.
lung to the dorsal middle line extends along the whole of the
bronchus and just on to the lung.
If I have not in any way misread the conditions which obtain
in the species of Breviceps t dissected three years since, that
it

species shows considerable difierences from Breviceps gibbosus in
the relations of the cesojihago-jnilmonary inx^scle [^'^ diaphragm").
There are, however, also points of agreement between the two sets
For instance, the muscle arises in both in the
of individuals.
same way from a vertebral ti'ans verse process nearly in common
Furthermore, in both cases the
Avith the transverso-scapularis.
* P. Z.

t
Piioc. ZooL.

S. 1908, p. 38, text-fig". 13.
Ijoc. cit. p. 27, and text-tig-. 7, p. 28.

Soc— 1911

,

No.

XXVII.

27
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(fesophago-pulmonary muscle is closely associated in function.
Avitli the hindermost of the petrohyoid muscles.
Here, however, the principal resemblances end and there remain
certain important differences.
The most important of these points of difference is that the
muscle which we are discussing has no relations whatever,
except those of contiguity, to the respiratory organs.
I believe
that I can assert this fact with confidence but I have no reason
to doubt the essential acciiracy of my description of the other
The difference in this particular may be
species of Breviceps.
due to the extraordinary development of the bronchi in Brevice2)s
In this species, the insertions of the oesophageal muscle
gihhosus.
Two muscles
and of the hindermost petrohyoideus are as follows
are seen to be inserted on to the ventral surface of the oesophagus,
fanning out somewhat at their insertion, which falls short of the
middle ventral line. It is perfectly clear, when these muscles are
followed back, that they have no attachment (distal) other than
The oesophageal muscle is the
to the surface of the oesophagus.
;

:

—

larger of the two, and it pai'tly forms an arch over the oesophagus
which is not attached to it some of its fibres, that is to say, run
from one vertebral transverse process to the corresponding one
The rest are inserted upon
upon the opposite side of the body.
the oesophagus but they pass underneath the fibres of the petrohyoideus and are inserted laterally to them. The insertion of the
petrohyoideus upon the oesophagus appears to me to be quite as
extensive and important as is that of the oesophageal muscle
;

;

itself.

§

AUmenta7y

Tract.

had represented in the accompanying text-figure
130) the intestinal tract of an example of Breviceps
gihhosus, which has been opened up for the greater part of its
length.
The general aspect of the intestine of this species is very
like that of the species which I formerly described *, and it
can be divided into precisely the same regions. In the present
the ensuing
species the duodenum measured 7" mm. in length
wide region of the intestine was double this length, viz. 14 mm.
the long narrow terminal region, which opens into the colon, was
again double the length of the preceding region and measured
29 mm. The short duodenum shows externally a division into
small and approximately equal rounded areas. This appeai'ance
was also seen internally where the folds of mucous membrane
constitute a network.
In the wide region of this gut the folds are circular and preIn the
cisely as I have described them in the other species.
terminal region of the small intestine the folds are entirely
longitudinal, and there is a transitional area which is also
indicated in the accompanying text-figure.
I

have

(text-fig.

;

* P. Z. S. 1908,

p. 32, text-fig. 10.

OF FROGS OF TilE GENUS BKEVICEPS.

407

stomach has much the same chai-acter as in the other
but the contents were quite difierent. In the stomach
described here were the remains of a largish beetle and an entire
and quite large beetle larva and some other insects.
.

Tlie

species

;

Text-liiv. 130.

>^>^

^

~\

Co.
Alimentavj' tract of JBreviceps gihhosus with the greater part of the small
intestine laid open.

A-D.

Portions'of the diH'event regions of the intestine more highly magnified.
Co. Colon, cut short.

The

H.

Heart.

L. Liver.

St.

Stomach.

which

I have referred in describing the
130) also shows the liver, which is a
little difierent from that of the other species of Breviceps whose
anatomy has been descriljed by myself. The heart is not at all

text-figure to

intestinal canal (text-fig.

27*
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covered by the liver in the species Breviceps gihhosus. There is,
however, as I have illustrated by fig-iires *, some individual
difference in the liver in this genus.

On

§

certain Characters of the Skeleton.

I did not notice particularly the sternum of the other species of
Breviceps in B. c/ibbosus the form is not at all as it is figui-ed by
Parker in his Monograph of the Shoulder-Girdle t, nor is it
The
like the woodcut given by Boulenger in the Catalogue J.
cartilaginous j)late is much more important than would be
gathered fi'om those figures, and expands laterally into a curved
and thinnish process. It is, in fact, very like the sternum of
Discoglossus pictus as figured by Boulengei' §.
Two other features in the skeleton of this frog were commented
upon by myself in the earlier account of the anatomy of this
genus. I naturally endeavoured to ascertain if those peculiarities
were to be found in Bremceps gibbosics, and I find that the
species which forms the subject of the present notes has the plate
of cartilage lying upon the exjDanded sacral transverse process,
and that the anterior cornua of the hyoid are perforated in
I need not give a more prolonged
exactly the same fashion Ij.
description of these peculiarities, which appear to be identical in
;

'

'

'

'

the two species.
§

Many

On

certain Muscles.

muscular peculiarities of the species described in
my earlier paper occur also in the species now under consideration.
It is, perluips, important to enumerate such of these as I have
for they ai-e unusual
and
verified, in order to confirm them
also in order to point out that they are apparently characteristic
I shall not,
of this genus or at least of more than one species.
however, give a long description of them. In the first place, the
latissimus dorsi (see text-fig. 131), not a very large muscle, is
completely covered over by the double sheet of the obliquus.
There is also no trace of the posterior part of the dejjressor
I did not note in my paper whether the cephalic
mandibular.
I find that it is present
portion of this muscle was present.
In the present specimens also the suprascapula
in B. gibbosus.
is largely exposed anteriorly when the skin is removed, on account
of the absence of the posterior part of the muscle just referred
Furthermore,
It is covered, however, by a tough fascia.
to.
the dorsal muscle of the suprascajDula, the infrasjnnatus, is quite
visible without removing any other of the dorsal muscles.
The rectus abdominis is nearly as in Brevice'ps sp., where
In B. gibbosus I could find one superficial
I have figured it.
of the

—

* P. Z. S. 1908, p. 30, text-fig. 8.
+ Catalogue of Batracliia Salientia,' 1882,

f PI. vii. fig. 9.
p. 176.
Europe,'
Ray
Publ.
of
Soc.
vol. i. p. 40.
Batvachia
1897,
'Tailless
§
Cf. P. Z. S. 1908, p. 12, text-fig. 2.
'

il

—
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inscriptio tendinea *, behiuil the origin of the pectoralis ahdominalis.

This muscle

sirose a

little

in tVont

oi"

the

fiist

and

only-

visible inscriptio tendinea.

The other abdominal muscles, q. s. o mo-abdominal, hyo-ahdoiiiland ohliqims internus, are quite as I have described them in

nal,

m_y former paper, except that the hyo-ahdominal seems to be
This muscle passes under the latei-al process of the
rather larger.
sternum, i. e. dorsally to it, and would thus appear to belong to
the obliquus internus sheet, and not, as I formei'ly suggested, to
the obliquus externus.
Text-fiii-.

131.

Obi. int.
Urcvlceps (jibhosus, from the dorsal surface,
Cu. Cutaneous muscle.
Sc. Scapula,

.r.

L.D. Latissimus

dorsi.

OhJ.int. Obliquus internus.

Slight bulge of dorsal musculature referred to in text.

The obliquus eMernus
of

is rather difi'erent from that of the species
The fascia dorsalis is qviite obvious,
foi'mer description.
the origin of the muscle is thus some way removed from the

my

and

part!}' dissected.

* Loc.

cit. p. 23, text-fig.
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middle line of the back (see text-fig. 1 31). Its fibres i^un obliquely
backwards and are massed into coaise strands at the origin of the
muscle.
The origin of this muscle extends further back than was
formerly described, and covers the obliquus internus iintil very
near to the end of the line of origin of the latter. The obliquus
internus only becomes superficial for a very short distance posteriorly.
These differences may be seen on a comparison of
Text-fi^. 132.

Obi L

ObLIL

a
c-

An

enlarged view of a poitioii of text-fig. 131, to sliow absence of diverticulum
of body-cavity overlj'ing thigh.
C.

Cutaneous muscle.

CI. Cloacal apcvture.
Ohl.ii.

Obi A. Obliquus externus.

Obliquus internus.

text-fig, 131, p, 409, of the present communication,
fig. 4, p. 20, of
paper on the other Breviceps. I

my

with text-

am

able to

confirm the statements about the latter species, so far as the
points at issue are concerned, by the examination of a specimen
given by me to the Royal College of Surgeons, and dissected by

Mr. 33urne.

The

aforesaid figure (text-fig. 131), which

is

to be

compared

411

OF FROGS OF THE GENUS BUEVIOEPS.

with text-fig. 4 of my previous paper upon this genus, not only
shows the differences in the oblique muscles already referred to,
but indicates the nearly total absence of anything comparable to
those structures which I identified in my former paper with very
much enlarged lymph hearts. There is, indeed, a slight bulge of the
abdominal wall posteriorly, but it does not extend over the doivsal
surface of the thigh nor is this bulging at all detached from the
;

Text-fi2'. 133.

Int. Obi.

Copy

J31.

of a

drawing by Mr. R. H. Burne, illustrative of certain parts in the
anatomj' of JBreviceps sp. referred to in the text.

Cm. Cutaneous muscle. Int.Obl. Obliquus internus. i. Lung
Py. Pyriformis. S. Diverticulum of bod^'-cavity overlying thigh.

Body-cavity.

The muscles

of the thigh are indicated hy dotted lines.

abdominal wall. It will be easily seen from an inspection of textfigure 132 that an extension of the body- cavity on to the dorsal
For,
surface of the thigh is impossible in the present species.
as will be seen in the last figui^e referred to, a ridge of cutaneous
muscle ties the commencement of the thigh to the skin and thus

412

MR.

F. E.

BEDDARD ON

any hernia-like outpushing of the abdominal
There is thus an important diflerence between
the species with which I am now concerned and that which

eftectually prevents

cavity backwards.

foi'med the subject of my earlier paper.
With reference to the lattei- species, I am able, through the
kindness of Mr. R. H. Burne, to submit a drawing of a dissection
made by that anatomist on a specimen of the toad which
Having also seen
I presented to the Royal College of Surgeons.
the actu.al dissection, I am obliged to admit that Mr. Bvu^ne has
proved that my former account of this region of the body was not
Mr. Burne has ascertained and has
correct in every detail.
demonstrated to me that the structvire which I termed a " lymph

heart "

a divei'ticulum of the body-cavity, lying, however, on the
shown in the accompanying drawing (textThis connection was so wide that the bladder
fig. 133, p. 411).
had floated into the diverticulum.
I feel convinced, however, that the communication was not so
wide in the larger female example dissected and figured by myself.
For the diverticulum was easily detached from the surrounding
structures, a fact which argues some independence, as it would
seem at least to show that the orifice into the general thoracoabdominal cavity ca,n contract. Furthermore, the arrangement
of the oblique muscles in the region is rather different from what
may be seen anteriorly. Thus we have, certainly in this species,
a specialized portion of the thoraco-abdominal cavity (which is
recognisable, but much less prominent, in Breviceps gibbosus)
It is not,
extending over the dorsal surface of the thigh.
however, I now admit, possible, in the present state of our knowledge, to speak of this as a " lymph heart." I propose, however, to
defer any further consideration of this subject until more facts
have been accumulated.
is

leg,

as is clearly

21.
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the Spermatophores in Earthworms of the Genus
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By Frank E. Beddaed,
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:
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(Text-figures 134-136.)

no account of the spermatophores in
genus of Earthworms; a,nd at least there has not been, to my
knowledge, anything more than the briefest reference to their
occurrence. It might be expected from analogy that this genus,
like so many others, possessed this means of impregnation
but
I can recall no figures of such structures. Even supposing that
I have involuntarily ignored such an account, it is worth while
to add something more to the subject, which cannot be well
I believe that there is

this

;

known.

SPERMAXOrUOllES IN EARTHWORMS,

have lately examined, and
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shortly report upon, a collecthe Philippine Islands, the
opportunity of examining which I owe to the kindness of the
Director of the Scientific liureau of the Phihppines. I found
these structures in two species contained in that collection, one
of which I propose to describe as a new species, and the other of
which is, as I believe, identical with Pheretima montana.
In the first- named species, which is very close to that which I
call, in my revision of the genus *, P. cingulata, there are four
pairs of sperniathecj\i.
In all of these, in individuals which I
I

(shall

tion of terrestrial Oligoclueta from

examined for the present purpose, I found spermatophores, but
only one or two in each pouch. They are oval bodies with a long
It appeared
spout-like projection, like a pear with a long stalk.
to me, on examining these mounted in glycerine entire, that the
prolongation did not open on to the exterior, and that the sperm
had therefore no obvious means of escaping from the case which
contains it. If my observations are correct, they do not, as will
appear shortly, imply anything anomalous for the sperm has
In the species which I identify with
another way of escape.
But in
P. montana there is only a single pair of spermathecte.
each spermatheca was a much larger number of spermatophores.
There is an obvious relation here between the total number of
spermatophores in the two species. In the former species, moreover, the spermatophores had a longer spout-like projection than
;

in P. montana.

The accompanying figure (text-fig. 134, p. 414) illustrates a
spermatheca of P. montavM, cut open and still containing two of
the spermatophores, while two others lie in the vicinity. There
are also three other spermatophores in this particular spermatheca, making a total of seven. In other cases I have noticed the
The figure
same, or nearly the same, number of these bodies.
referred to shows the shape of the spermatophores quite well.
They vary slightly in size, being not more than a millimetre in
length, and are spherical to oval with a narrow duct-like prolongation.
The shape, in fact, is quite consistent with the view that
they are spermatophores. They do not, however, agree absolutely
in their form with those of any Annelid which has been up to
In view of the considerable difierences
the present described.
which spermatophores show in different genera, and families of
On the whole it
Oligochaata, this would hardly be expected.
appeal's to me that they most resemble those of Pareicdrilus,
described by myself t and Cognetti de Martiis i.
The spei'inatophores when viewed with the naked eye or with
a hand-lens have a glistening white appearance, which is explained
by their minute structure, as will be apparent later. I did not
*

"A

t "

Revision of the Genus Annjntns" P. Z. S. 1900, p. 609.
a new Genus and two new Species of Eartliwovms, &c.," P. Z.

On

S. 19u3,

p. 210.

X "Contribute
:Sci.

alia

Torino, xlv. 1910.

Conoscenza della fecondazione nesli Oligoclieti," Atti Ace.
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observe any case where the spermatophores were sticking on to
the surface of the body of the worm, as they do in the Lumbricidfe,
The fact
in Alma, in Bothrioneuron, and among the Leeches.
that so many were crowded together in one spei'matheca in the
species figured here seems to be some evidence in favour of
regarding the spermathecpe as not being their place of origin.
There are also some other facts which favour the same negative
The size of these bodies is small and it seems
supposition.
difficult to imagine that they could be moulded in the spermathecse,
which are comparativelj' so large. It might be held, indeed, that
the narrow spout in which the spermatophore ends was moulded
by the compressed duct of the spermatheca but this leaves the
larger body of the spermatophore unaccounted for.
;

;

Text-fig. 134.

\

/

\

Spei'matheca {C.p.) at Pherethna montcva containing spermatophores

I believe that

I

showed

some

reason

spermatophores of Benhamia austeni* as
the spermatheca and its appendage.
But it

for

{Sj>.).

regarding

the

formed in
equally or perhaps

entii^ely
is

more

certain that in other species of 01igoch?eta the spermatophores are moulded in the glands appended to the male ejaculatory
* "

On

the Spermatophores in the Genus Benhamia," P. Z.

S. 1901, p. 70.1
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apparatus. Although one might suppose that in two genera, which
are probably to be i-egai'ded as nearly akin, the formation of the
spermatophores Avould be identical, there is in the Pheretiina now
under considexutiou some positive evidence to show that the
spermatophores ai'e formed in the tei-minal sac of the male
In this species, as in other Pheretimas,
ejaculatory apparatus.
the spermiducal gland ends in a narrow muscular duct which
The
apj)ears to oj^en into a wide terminal bursa copulatrix.
latter, of course, opens on to the eighteenth segment by a
conspicuous orifice. When sections are made through this
tei-minal apparatus it is seen that the cavity of the bursa
copulati'ix is by no means so large as the periphei-al measurements of the sac would lead one to imagine, but that the
greater part of its cavity is occupied by a large penis, A\'hich can
This penis, which is of a conical form,
doubtless be protruded.
is surrounded by the cavity of the bursa, which, however, lies
chiefly to one side, and there is in that region, therefore, a space
of moderate dimensions which is not far from the size of one of
the spermatophores. Furthermore, the cells which line this cavity,
except near to its external orifice, are tall, and the glandularlooking cells stain badly, and thus appear to be full of
some hardly stainable secretion. The muscular duct leading
from the spermiducal gland is joined at about the end of the
first fourth of the penis by the sperm-duct (here single and
apparentlj' not ciliated), and the conjoined duct opens not on
to the end of the penis, but rather to the side, i. e. inside the
cavity of the bursa copulatrix, so that it might inject the
sperm into the cavity of the bursa. This sperm might then be
surrounded by an excretion of the glandular cells of the bursa,

and thus emerge a complete and fully charged spermatophore.
This is admittedly a mere suggestion, and is far from being a
conclusive statement.
I have, however, no further evidence.
Reverting to the spermatophores themselves, they show, when

examined entire with a low power of the mici'oscope, an opaque
appeai'ance, less marked naturally at the free tail-like termination.
The opacity is doubtless responsible for the white appearance of
the body, and is very different from what one would expect in a
spermatophoi'e.
Presumably with chitinous walls it would
be supposed that it w^ould present a transparent, or at least
translucent, appearance when examined by transmitted light.
Moreover the walls of the
This is, however, not the case at all.
spermatophore have not a regular outline, but are roughened, as
This is
if many minute particles were adherent to the outside.
not in any way different when the bodies are examined ia
The roughened and opaque exterior prevents a clear
glycerine.
view of the contained sperm, and, indeed, it would be impossible
to state from such an examination only that there was any sperm
within. Viewed in its entii-ety in glycerine not much more is
to be learnt about the si^ermatophore than is taught by an
I have.
examination of it as an opaque object with a lens.
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however, studied these bodies by the section method, which has
allowed ine to describe a good many facts concerning their
structure, though something remains to be discovered, as will
in due course be pointed out.
The wall of the spermatophore
is the fii'st part of the structure which calls for attention.
This
is of some thickness, as is shown in the accompanying figure (textbut it is not thicker than that of other spermatophores.
fig. 135)
Its structure, however, is remai-kable, and in some respects
unique, at any rate at first sight.
The minute structure of the
;

Text-fio-. 135.

Longitudinal section through spcvmatophore of Fheretlnia moutuua.
S.

31.

Spermatozoa massed at apical end of case.

Mucous and granular substance

filling

up blind end of

case.

the accompanying figure (text-fig. 136),
the wall of the spermatophoi-e suggests a living
tissue allied to connective tissue or even muscle.
recognise
many nuclei, which occur outside, inside, or within the wall itself.
These nuclei are not in any Avay degenerate structures, and their
varying position shows that they are not merely fi'agments adherent to a, sticky structureless wall. For they lie within as well as
on both sides of it. In addition to these cells there is a structureless substance which in parts has a fibrillar character. The likeness
to muscle is thereby much enhanced.
It occui'i'ed to me at first
that the wall might be actually an adventitious sheath foi'med
by the tissues of the worm's body, and comparable to the sheaths
found round foreign bodies when introduced from the outside, or
wall

At

is

illustrated in

first sight,

We
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to the " parutei'ine organs " of Tapeworms.
It may be that this
interpretation is correct.
But I do not myself hold this view
for other reasons, which will be explained.
That portion of the
text-fig. lo6
wall of the spermatophore which is lettered " Ch"
seems to me to give the clue to the real nature of the walL It
will be noted that we have a thickish and structux-eless layer
The clear layer
which is surrounded on both sides by cells.
is not much stained by the carmine, and is quite reasonably
to be regai'ded as the actual luaaltered structureless wall of the

m

Text-fiii. 136.

Nr

Ch.

Transverse section thvongli wall o£ sperniatopliore of Flieretima montana

more highly magnified than
Ch. Chitinons layer.

much

in text-fig. 135.

N. Nuclei

of phagocytes

(?).

spermatophore, probably of chitinous nature.
Elsewhere the
structureless substance is found which shows evidence of
being hollowed out. These facts thus briefly stated lead me to
the inference that we have here a spermatophore in which the
original chitinous wall is being gradually eaten away by leucocytes.
I do not see any other view which fits in so well with both

same

fact

and probability.

Indeed, the only other interpretation of the histological facts,
which is not very much borne out by the relations of the cells to the
membi^ane, is to suppose that the case of the spermatojihore is
built round a mass of sperm lying in the spermatheca, a suggestion
which, apart from the actual facts, is not at all probable. I feel
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phagocyte theory is the correct one to
explain the anomalous appearances seen in the case of the spermatophores of this Fheretima. As to the origin of the phagocytes,
This is, however, not a weak point in
I have no facts to offer.
the ai'gument that the}'' are phagocytes. The cells are as cells
small; the nucleus is very large compared with its surrounding
But the immense numbers of the cells makes up
protoplasm.
for the lack of non-nuclear protoplasm, and the large nuclei are
an indication of their activity. The presence of these cells leads
to the rapid and dark staining of the spermatophores, which is
very noticeable, and not what would be expected in such a
I
structure, on the view that its walls were entirely chitinous.
obtained the clue to the nature of the processes going on in the
spermatophores of this 01igocha,'te when within the spermatheca
by a consideration of an important recently published paper by
The author promises a further contriDi'. Cognetti de Martiis.
bution on the role played by phagocytes in the destruction of
superfluous spermatozoa but this memoir I have not yet seen.
In the memoir which I have read and the title of which is quoted
below *, Dr. de Martiis observed that the spermatozoa leave the
large spermatophore, and suggests that the fibrils of the wall of
the latter are caused to diverge, and thvis leave room for the exit
of the spermatozoa, b}'' the action of certain cells against which
the end of the spermatophore is pressed, and which form part
chemotactic
of the lining epithelium of the spermathecal sac,
influence leads on the spermatozoa from cell to cell until they
reach the egg-sacs. He thinks that the weak and dying spermatozoa are devoured by phagocytes, and has figured spermatozoa
This, however, is a quite difierent
in the interior of phagocytes.
series of events from what takes place, as I believe, in Pherethna.
Here, I repeat, there is some evidence for regarding the phagocytosis of the walls of the spei-matophore as a means of libei-ating
the enclosed sperm.
The contents of the spermatophore now demand attention.
The cavity of the spermatophore is not entirely filled with
spermatozoa. As will be seen in text-fig. 135, the mass of spermaIt
tozoa is limited to the lower half of the spermatophore.
The mass
occupies hardly half of the whole space available.
of spermatozoa is strictly delimited above, and the line of demarI think it possible to detect a
cation is a regularly curved line.
delicate membrane surrounding the mass of spermatozoa and to
be distinguished from the substance to be shortly described which
The inclusion
fills up the rest of the cavity of the spermatophore.
of the spermatozoa in a case independent of the case of the
spermatophore itself, and lying within it, is a fact of likeness
to the spermatophores of Benhamia T, where something of the
same kind occurs. It is possible also that the delicate case of
the spermatozoa is fabricated in the appendix of the spermatheca,
fairly confident that the

;

A

* "Contributo

alia

Sci. Torino, xlv. 1910.

t P. Z.

S. 1901.

Conoscenza della fecoiidazione negli Oligoclicti," Atti Ace.
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this be so, the whole question of the place of formation
spermatophore will have to be reconsidered. I have, indeed,
no positive facts concerning the reasons for the rounded outline
of the mass of spermatozoa.
The arrangment of the spermatozoa requires some description.
They are not massed higgle<ly-piggiedy with the heads and
the arrangement is a
the tails pointing in any direction
The heads of the spermatozoa are
perfectly regular one.
all on that side of the sperm-mass which is nearest to the
"stalk" of the spermatophore. The upper part of the spenn-ball
is composed entirely of the tails, which are not disposed in
straight lines, but are waved and curved in every direction.
The heads radiate outwards in a quadrant or a little more
The actual heads are in close contact with the walls
perhaps.
of the spermatophore, and some of them descend for a space
This rather looks as
into the narrow duct of that organ.
if they were so disposed for easy egress at the time when the
sperm has to leave the spermatophore, which suggests that the
phagocytosis of the case is not a necessity for fertilisation. It
may be also that the spermatozoa escape, as Cognetti de Martiis
thought of the spermatozoa of Pareudrilus jjcdlidus, through the
actual membrane of the spermatophore case, the action of the
phagocytes facilitating their egress by widening the strands of
if

of the

;

the wall.

In any case the fan-like radiation of the heads of the spermatozoa
agrees with the idea that those which are more laterally placed,
and do not face the external spout-like orifice of the case, may
make their way out through the actual walls.
In addition to the spermatozoa the spermatophore contains a
graniilar mass which fills up the available space above the delicate
This granular mass has the
case containing the spermatozoa.
appearace of broken-down cells.
comparison at once suggested
itself with the granular substance described by Whitman in the
spermatophoi^es of Clejisine*
In the Leech, howevei-, the
granular contents of the spermatophore lie near to the external
orifice of the spermatophore, and seem to clear the way fi'om in
front of the subsequently issuing spermatozoa., or to perform
other functions which are discussed by Whitman. Like Whitman,
I was first disposed to I'egard the granular contents of the
spermatophore of Pherethna as being of a cellular nature. I
believe, however, that the substance is not composed of cells,

A

.

though probably

The

of

broken-down cells.
mass at the apex

position of this granular

of the spermatophore suggests that it may be of mechanical assistance t in
expelling the sperm, supposing that the latter is usually expelled
through the mouth of the spermatophore, and not liberated by
* .Tonni. Morpb. vol. iv. p. 361.
t See also Brumpt, " Reproduction des Hiiudinees," Mem. Soc. Zool. France,
But Kovalevsky (Coniptes Eeiidus, vol. cxxix. 1899, p. 261) did
1900, p. 286.
find cells which he regarded as phagocytes to eat the spermatozoa.
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Furthermore,

the case be watermass may be
advantageous to the spermatozoa, especially if their sojourn in the
spermatophore be long. Its function may be to keep the sperm
This is, however, mere supposition, and so
moist and active.
little is known about the processes of fertilisation in the OligoBut it seems clear fiom
chfeta that no safe guess can be hazarded.
the large mass of granulai- substance that it plays some important
function in fertilisation.
if

tight, the presence of this possibly largely fluid

A
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—

Some months ago I believe early in the present year a Beaked
Whale was stranded on the beach near Port Elizabeth, which
fortunately came under the notice of Mr. F. W. FitzSimons, the
Director of the Museum in that city. Photographs were taken of
the specimen as it lay, and the skeleton was subsequently cleaned
and placed on exhibition in the Museum. As it lay, the specimen
measured 15-^ feet in length, fi'om the tip of the muzzle to the end
Text-fiR-. 137.

Mesoplodon {Dioplodon) grayi as it lay on the beach.
The back-fill had been hacked by nati\'es.
of the flukes.

In colour

it

was jet-black

all

over

;

and the

flukes

of the posterior border being convex,
The skull,
instead of deeply emarginate, as in ordinary cetaceans.

was remarkable on account

of which Mr. FitzSimons forwarded the two photographs herewith
i-eproduced, indicates that the specimen is referable to the genus
Meso2ilodon (as commonly understood) this being manifest from
;
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the presence of the single pair of large teeth just lielund the hind
end of the symphysis of the lower jaw. These teeth are. however,
quite difierentin shape from those of Sowerby's Beaked Whale (J/.
bidens)
a species unknown in the Southern Seas and the whole
jaw is likewise different, as Mr. FitzSimons has pointed out, from

—

;

Text-fio-. 138.

Palatal aspects of cranium and lower

jaw of Ileso^lodon {Dio^ludoii)

(J)'ayi.

that of the South African Blainville's Beaked Whale {A£. clensiOn the
rostrls), in which the forna of the teeth is also distinct.
other hand, in the great size of their basal portion and the upright
position of the terminal cap, the teeth agree exactly with those of

Proc. ZooL.

Soc— 1911,No. XXVIII.

28
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the imperfect skull from New Zealand described and figured by Sir
William Flower, in the Transactions of the Zoological Society,'
vol. X, p. 421, pi. Ixxii. fig. 3, 1878, as a new species, under the
name of Mesoplodon haasti. That so-called species has, however,
been identified by Dr. H. 0. Forbes, in the Society's Proc;'edings
for 1893, p. 218, with the New Zealand species previously named
M. grayi, of which it represents a very old individual, the functionless small upper teeth found in younger specimens having been
lost.
Assuming this identification to be correct, which I think is
probably the case, the Port Elizabeth wliale would appear to be
also a fully adult specimen of Mesoplodon grayi, and therefore of
great interest as showing the extension of the range of the species
'

'

to South Africa.
Text-fie. 139.

Lateral view of skull of Mesoplodon (Dioplodon) grayi

But this is not all, for while, as already mentioned, the Port
Elizabeth Beaked Whale has the hind margin of the tail-fin convex,
in Sowerby's Beaked Whale it is deeply emarginate, as is well shown
in De Blainville's figure reproduced on page 255 of the Study of
feature similar to that found in the tail of the
Mammals.'
Port Elizabeth specimen is stated to occur in a Beaked Whale
from Annisquam, Massachusetts, which Dr. F. W. True (Bull. U.S.
National Museum, no. 73, p. 10, 1910) refers to M. densirostris, a
near relative of M. grayi (with which M. australis is identical)
and it therefore seems that these two species form, at least, a
distinct sub-generic group, for which the name Dioplodon is
'

A

available,

I wiAj add that I am indebted to my friend Mr. G. A.
Boulenger for handing me the original communication from
Mr. FitzSimons.
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received a communication to the effect
that one of the captains at the Norwegian whahng-stations on
the Mayo coast was surprised to find that the true Rorquals of the
I

commonly known to English naturalists as JJalcenoptera
onusculus found in the Irish seas differed from those he was
accustomed to take in Norwegian waters, not only in colour but
This species is stated in text-books to
likewise in their food.
feed largely on fish, especially herrings and pilchards and those
taken in Norwegian waters by the captain above mentioned
appear to have been exclusively fish-eaters.
On the other hand
those taken on the Mayo coast in summer wei-e feeding excluAs to the nature of the coloursively on pelagic crustaceans.
diflerences between Norwegian and Irish examples, I was unable
in spite of special inquiries, to obtain definite information.
I find, however, that Professor R. Collett, in a paper on Rudolphi's Rorqual, published in the (Society "s Proceedings' for 1886
states (p. 265) that in the True or Common Rorqual the whole of
the under surface of the flukes is white ; this statement beinodoubtless based on Norwegian specimens.
On the other hand
in the life-size model in the Natural History branch of the Biitish
Museum of a specimen taken in the Moray Firth in the sprinoof 1880 the under side of the flukes is coloured black.
This
colouring is doubtless based on notes or a sketch taken when the
specimen was in the flesh ; and, for what this is worth its
correctness is confirmed by the fact that in the flukes itself
which is preserved in the Museum, no diflerence in the colour of
the upper and lower surfaces is noticeable. In this connection it
is important to mention that specimens of this Rorqual have been
taken oft' Cornwall in one instance in September while feeding
on herrings and pilchards*.
This was the extent of my information on the subject till a
few days ago, when Dr. S. F. Harmer put into my hands some
notes on Norwegian Roi-quals he had recently received from a
From these notes, which are based on informacorrespondent.
tion furnished by an experienced Norwegian whale-gunner it
appears that the whalers of Finmarken recognise three varieties
or phases, of True Rorqual namely, a darker, a lighter, and a
The dark phase is stated to be always met with in
yellowish.
company with shoals of herrings, upon which it doubtless feeds.
These Rorquals usually arrive off' the Faroes in the middle of
June, coming from the south-west and pi-oceeding in a northeasterly direction the immigration lasting till about the middle
Early in August the whales commence their return
of July.
joui-ney southwaiTls, when they keep principally to the south side
By the end of the same month nearlj^ all have
of the islands.
species

;

'

—

—

—

;

* See Gray, Cat. Seals and Whales Brit. Mus. p. 149 (1866).
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the Faroes, the few that remain being restless and evidently
on the move.
The most important item in this statement is, however, that
these Rorquals arrive off Finmarken in two divisions, the first of
which is composed of members of the dark phase which I presume
to be represented by the above-mentioned dark-tailed specimen.
These dark whales arrive early in March and advance in an
easterly direction, but do not, as a rule, go beyond the Yaranger
Fiord, whence they return in the middle of April along the coast
the migration being completed by the end of the labter month.
The second division consists chiefly of the two lighter-coloured
phases, which I take to correspond with the light-tailed form
N^othing is said as to the nature of
described by Prof. Collett.
their food; but it seems highly probable that it is this lightcoloured phase which is taken off Mayo feeding on shrimps, &c.

left

—

The members of this second division reach the Faroes in the first
half of June, and are then met with about fifteen miles off Sorb,
where they stay till about the beginning of July, when they move
eastwards as far as Baadsfiord, whence they finally disappear in
a north-easterly direction.
Schools composed chiefly of the light-coloured and yellow phases
reach Spitzbergen in the middle of June and move on towards the
north-east returning along the coasts of Spitzbergen from about
the end of July, and disappearing by the middle of August.
The existence of one dark and two lighb phases of this Rorqual
being thus cleai-ly established, and it being also known that the
dark phase is the one associated with herring-shoals, it remains
One explanation would be that
to account for these differences.
we have to do with distinct races but although such an explanation might be entertained if we had to do with two phases only,
The alternative is
it is difficult to accept when there are three.
to regard the three colour-phases as representing differences in
Cetaceans of many kinds are known to show considerable
age.
a notable instance being
variation in colour according to age
afforded by coloured casts of two Norwegian examples of Sowerby's
Beaked Whale [Mesoplodon hidens) exhibited in the whale-room at
the British Museum. In the smaller of these the belly is pinkish
yellow, whereas in the larger example it is as black as the back.
So different, indeed, are the two specimens, that I at one time conI believe, however,
sidered they might be specifically distinct.
that Norwegian natuialists regard the black-bellied phase as the
and if this be
fully adult condition of the white-bellied form
correct, there is every reason for regarding the colour-phases of
the Rorqual as being likewise dependant upon age. Assuming the
colour-changes of the Beaked Whale to be paralleled in the Rorqual,
the dark phase of the latter should be the oldest and that this
is the case is indicated by the skeleton of the aforesaid specimen
in the British Museum, which is that of a very old individual, as
is shown by the complete welding of the epiphyses to the centra
It may be also confirmed by the black-tailed
of the vertebra?.
Rorquals being those which feed on herrings and pilchards.
;

;

;

;

;
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Introduction.

Animals are mortal, and we know that death comes to them
after durations of life that differ much in different individuals
Unfortunately, except in the rarest cases, it is
and species.
impossible to obtain information as to the duration of life in wild
Enquiry into the frequency of death in domesticated
animals.
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animals, or in animals in captivity,

is

therefore of scientific and

From

the scientific point of view, it is the
only mode of getting any kind of information as to constitutional
differences in longevity and viability.
From the practical point
of view, it is the only way of judging of the efiect on duration of
life of the difierent kinds of environment to which animals may be
subjected.
There exists as yet very little recorded information,
and I hope that this memoir may at least stimulate enquiry and
make possible the collection and comparison of data.
The normal annual death-rate of the human inhabitants of
London is about 14 or 15 per thousand, or 1"5 per cent, per
annum, that is to say for every two hundred inhabitants there are
about three deaths in the year. There is no census of the sparrow
population of London, but the nvimbers of these hardy birds do
not appear to increase or decrease in any marked way.
Now
a pair of sparrows may rear two or three clutches in the course of
the year, each clutch having five or six eggs. If every pair of
sparrows alive in London at the beginning of the breeding-season
displayed maximum fertility, a death-rate of about 90 per cent,
per annum would be necessary to keep the sparrow population
stationary. No doubt many sparrows fail to mate successfully, but,
judging from the numbers of young birds, it seems highly probable that the annual produce is a least a hundred per cent., which
implies a normal death-rate, in a stationar}- population, of at least
50 per cent. On January 1, 1910, the number of vertebrate
animals in our Gardens was 3186, and during the year, 2354 were
added to the collection, making a total population of 5540. In the
same period there were 1554 deaths, that is to say, the death-rate
was about 28 per cent. Here, then, are three widely diflferent
rates, an actual percentage of 1*5 in the case of human beings, an
estimated percentage of 50 in sparrows, and an observed percentage of 28 in the assemblage of vertebrates in the London
Zoological Gardens,
It is plain that the rates are not comparable
two of them refer to particular species, the third is a composite
practical intereist.

;

made up from many

diflferent species of

mammals,

birds, reptiles,

batrachians, and fishes, each with their own difierent rates.
The
composite percentage is an arithmetical figure as meaningless as
would be the sum of so many cows, coins and cabbages. Even in
the case of a single species, however, a generalized death-rate is
complex and misleading. The human death-rate is nearly 20 per
cent, in the first year of life, falls rapidly for the first two or three
years, and then more slowly till it reaches a minimum, and then
gradually rises as advanced age is reached.
The tables of
" expectation of life," calculated for the Life Assurance Companies,
show that the male infant under a year old has an expectation of
41 years, that this expectation I'ises to a maximum of 51 in the
fourth year, and then gradually and almost without ii-regularity
decreases until the age of one hundred years has been attained.
It is clear that in the case of the vast majority of animals, and
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notably in the case of wild animals that have been captui'ed and
brought into captivity, we have but vague materials for the construction of tables of expectation of life or for attaching any value
know roughly that theie is an infantile
to death-i'ates.
period of low viability from the close of which through the periods
of youth, maturity and senescence, there is a gradually decreasing
expectation of life. But there are very few cases in which the
durations of these periods or the potential duration of the whole
life are known accurately, and still fewer cases in which the
position of any single individual on its cycle of life can be determined accurately by physical signs, at least in the living ammal. At
present there is not enough knowledge on these matters to i-ender
possible the construction of any standards against which particular
cases could be measured.
Fortunately there remains a mode of estimating the durations
of life in a collection of animals which affords some indications of
the total effect of the environment on the duration of life. In
1870 Sir Ray Lankester * (whose intellectual acumen has unravelled so many tangles in biology) drew some important
Strictly
distinctions in the significance of the word longevity.
speaking, longevity denotes the duration of life of an individual
in practice, the word connotes some idea of relatively long diu^ation
and is used to indicate the duration of a life that has extended
further distinction is necessaiy. The
to its natural limit.
natural limit to the longevity of the individuals of a species may
be taken to mean the average age attained by the normal members
of a species living under the conditions to which they have
become adapted by nature. The specific longevity would be the
expectation of life at birth of a normal individual of the species.
It is determined partly by the constitution, but still more by the
accidents, enemies, diseases, and other external conditions to which
the members of the species are naturally subject in every stage
of their existence, and it is modified by the powers of evasion,
On the
protection, and resistance which they have acquired.
other hand, it is possible to suppose that a member of a species, by
good fortune or by artificial interference, has been removed from
the hardships natural to its lot, and placed in an environment
under such conditions it would survive the
relatively ideal
specific longevity and attain an age which Lankester called the
If we regard the population of Great Britain
potential longevity.
as living in an environment to which it has been natvirally
adapted, and the inhabitants of Great Britain as representing
a species, then their specific longevity, the expectation of life at
What the potential longevity
birth, is somewhere about 50 years.
is we do not know, but it is certainly moi'e than a hundred years.
The disparity is probably much greater in other cases. In the
case of the sparrow the specific longevity, the expectation of life

We

A

'

;

*

On Comparative

Longevitj' in

Man

and the Lower Animals

:

London, 1870.
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young spai-row when it is hatched, on the most favourable
estimate cannot be more than one or two years the potential
longevity of small Passerine birds is certainly over 20 years.
The difference between the speciiic longevity and the potential
longevity is a rough measure of the severity of the natural
conditions under which a species lives, and a similar mode of
comparison can be applied to assemblages of creatin'es living
under different kinds of unnatural conditions. The object of this
communication is in the first place to suggest a fashion in which
a system of this kind could be employed usefully in Zoological
Gardens, and in the second place to give the results of examination of a series of records regarding the duration of life of
mammals and birds in captivity, which, although they are
imperfect in many respects, are more extensive than any with
The records in question are contained
Avhich I am acquainted.
in two manuscript folios, kept in the Prosectorium of this Society
In these were
and covering the period from 1870 to 1902.
entered day by day the names of the animals that had died in the
Gardens, with the dates of their arrival and of their departure.
From the point of view of estimating the effects of captivity on
duration of life, they are defective in two important respects. In
the first p]ace, there is no record of the ages of the animals on
arrival.
This of course must always be impossible in the vast
majority of cases, but two stages, the infantile and the senile,
ought to be noted and excluded, where possible. Of these, the
senile stage is usually easy to detect in the case of mammals, and
it is at least probable that senile mammals are seldom purchased
On the other hand, senility in birds is extraor accepted.
ordinarily difficult to detect, and the presence of such individuals
The infantile period,
will probably always confuse the recoixl.
corresponding to the first four years of human life, but of course
varying greatly in its duration in difierent animals, is easy to
and as the difficulties of rearing infants are entirely
detect
different from the general problems of animals in captivity, infants
should be excluded from recoids such as those with which I am
In a number of cases, but not in all, I have been able
dealing.
The second important defect in
to discard "infantile" entries.
the statistics is that they do not include any note of the condition
Owing to the mode of capture, and still
of the animals on arrival.
more to the conditions of transport, a large number of wild
animals arrive at Zoological Gardens in poor condition, and die
from causes not due to their new environment. For the kind of
investigation I am now discussing (as of course for other reasons)
new arrivals ought to be kept in quarantine. The duration of the
quarantine need not be for a fixed period, but should be longenough to make certain that there has been recovery from the
effects of capture and transpoi't, and the date of detention in the
Gax'dens should begin with that of liberation from quarantine.

of the

;

;
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With
records,

these comments I shall now pass to exa.mination of the
which however imperfect aiibrd a considerable body of

information

*.

,

MAMMALIA t.

QUADRUMANA.
Average

Family S1MIID.E.

/]
™^^'
individuals.
i°*

•'

Anth7'opopUhecustroglod2/tes{Chimpanzee).

A.calvus
A. gorilla (GoviWa)
Simia satyrus (Orang)
i7?/Zo6rt^es (Gibbon), whole genus.
H.hoolock

H.lar
H. agilis
H. leuciscus
H. leitcogenys
H. muelleri

111

niontlis.

duration,
in

months.

8

46

2

61

94

3'5
5 '5

2

5-5

6

9'1

5
21
51
51
12
9
29

1

7
2-5

4

20
39
9

16

2

9
17
4-5

pileatus

1

I£. sijndactylus

1

6
9

H. hainanus

1

13

IT.

Maximum

20

2

..

.duration,

7

6
9
13

We know that tlie figures in the third column are very much
below the potential longevities of these animals, whilst the
differences between the second and third columns are equally
notable. It cannot be doubted that the conditions during the period
in question were unfavourable to anthi-opoid apes. In 1901, after
the period to which these figures relate, the existing house for
Anthropoid Apes was completed. The new conditions differed from
the old in providing more space, better ventilation, and protection
from improper feeding by the public. These changes have been
beneficial
in the case of the chimpanzee, of the orang and of
the gibbon, there is at present alive in the Gardens at least one
individual that has lived longer with vis than the longest-liver of
;

the previous period. On the other hand, the average duration
has not risen notably.
These animals must be regarded as of
relatively low viability, a conclusion perhaps less surprising if it
* Since this paper was written I have seen the extremely interesting " List of
Animals," living in the Zoological Gardens at Giza, near Cairo, 2nd Edition, and
published in 1910.
The author, Capt. Stanley S. Flower, has made the useful
innovation of inserting opposite each species a note of the maximum ascertained
length of life of an individual specimen in the Gardens. I have added to 1113' paper
some of Capt. Flower's records, but as these cover a period of only 12 years, higher
maximums were impossible; if he were to publish average durations and state
the general conditions of captivity of the different species, the work would be
invaluable.

t The names used in this memoir, as far as possible, are those employed in the
ninth edition of the " List of Vertebrated Animals now or lately living in the
Gardens of the Zoological Society of London " ; 1 have used Trouessart for
determining synon^-ms.
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be remembered that the lower races of man are of lower viability
than the civilized races. None the less, existing results are so bad,
that drastic experiments would be justified. The simplest change
would be to allow them free access to the open air.

56
20
24

entellus (LsiYigur)

S. cephaloi^terus

fasciatus

/S'.

S. maicrus

.^"^-^'^r
months, m months,
m

Incliv.

Semnopithecus, whole genus
/S.

^l^^-^\7;

?°;°^

Cercopithecid^.

;

15
13
15

4* 3

46
3'6

1

2

2

8

4
\'2-5

15
14

/S.

obscurus

2

aS'.

hypoleiLcus

1

3

3

Here again it is plain that the conditions are hostile, and that
In the natural condition
these naonkeys have a low viabilitj^.
they feed chiefly on grain, and green leaves and shoots, and it is
probable that their diet in captivity is not suificientl)' bulky in
proportion to its nutritive value. But these monkeys have always
been treated as requiring warmth rather than fresh air.
No. of
Indiv.

Colohus,

various

Av. dur.
months,

in

Max. dur.
in

months.

chiefly

species,

10

vellerosus

3"2

13

The African Oolobus and Guereza monkeys resemble the Asiatic
Semnopitheci in structure and habits.
They appear equally to
sufier from the conditions of captivity.
No. of
Indiv.

CercojiMifAecKS,*

whole genus

.

C.diana
C. neglectus

.

693
42
1

C.leucampyx

19
17
13

C. nictitans
C. martini
C. labiatus

1

4
45

C. stairsi
C. albogula7'is

C.grayi

6

G.mona

28
27

C.camphelli
C. I'hoesti

C.petaurista
C. ascanias
schmidti

C

C.cephus

C

.

erythrotis

,

Av. dur.
in months.

11*5

Max. dur.
months.

in

.122
45
40
44
30
122

13

40
9

8
22
17
8
11
12
17
12-9

1

44

39

11

2

7

2

37

3
17-7

2

33-5

"7

17
12
46
41

65
76
44
66
11
5

65
47

* In this genus, I have followed as nearly as possible the synonj'my in Mr. K.
Pocock's revision, P. Z. S. 1907, p. 677.
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CeRCOPITHECID^

^°;°^

(cOWf.)\

Indiv.

'

Cercojnthecus sahceus

(=

109

.Av.dur.
months.
7

Ill

Max.dur
in iiioiitlis.

43

callitrichus)

C. (ethiops {= griseo-vmclis)
C. cynosurus
0. tantalus
G. jyygerythrus {= lalandii)

24
59
5

C. 2Jyrrhonotus

Cer cocebus,

vf]\o\Q

8'6

146
15
40

C.talapoin
C.patas

genns

60
87
37
59
34
27

14
13
15
13-8
6-9

9

5"5

16

85

12"2

48

15
15

7-5

10*3

48
42

(Mangabey.)
C. cethiops
C. albigena

C.

atemmus

C. coUaris

C. chrysoga^ster

1

5

5

15

12
12
16
8

38

1

C.fidiginosus

36

C. hagejibecki

2

12

40
10

The Cercopitheques and Mangabeys for the very large number
show an average duration of about
one year; the best record, about ten years, must be taken as far
below the potential longevity of the group, and it is clear that the

of individuals recorded thus

conditions of captivity press hardly on them.
Throughout the
period in question, they were treated as animals which must be
protected against cold, and they were allowed no access to the open
air,

-

No. of
Indiv.

Macacus, whole genus
(Macaques.)

M. assamensis
M.brunneus
M.cyclo2ns

910
1

5
2

Av. dur.
months.

in

14
5
12-8

20
16-5
28-6

M.cynomolgus
M. lasiotus
M. leoninus

328

M. nemestrinus

58

20

M.2)elops

3
21

10
10

M.pileatus

M.

rhesus

31. tcheliensis

M.siUnus
M.sinicus

M. speciosios
M. maitrus
M. arctoides
M.
M.

rvfescens
ocreatus

M. inuus

3
7

212
3

16
203
4

18

16-6
5*3

30

Max. dur.
in

months.

143
5

22
26
130
41
27

62
16
27
143
7

119
75
104
73

2

13
41
18
16-5

2

8

19
15

9

11
12-3

28
38

7

24
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The large number of Macaque monkeys recorded shows the
same low average duration, and the samemarked difference between
the average and the maximum duration, although the latter is
certainly below the potential longevity.
A Common Macaque
occasionally deposited temporarily at the Gardens is stated by
its owner to be at least 22 years old.
It is of significance that
the highest average relates to Japanese apes, examples of which,
unlike all the others, were housed in a cage exposed to the open
air.

No. of

Av. dur.

Iiuliv.

Gynofiihectis niger
(Celebes Black Ape.)
All Baboons

9

137

Theropithectis gelada

2

Cyriocephalus anuhis

12
19

C. hahouiii

C

doguera

C.

hamadryas

1

22

G. ibeanus

1

C
C

mormon

6
7

C.

neumanni

le%ico2^hceus

papio
G. porcarius
G. sphinx
C.

1

2

43
21

15

41

Baboons, on the average, show even a lower duration and a
greater diifference between the average and the potential longevities than Macaques.
Since the period in question, a number of
baboons have been exposed to the air and the average duration is
notably higher.
CebIDJj:.

Ghryso thrix sciurea
(Squirrel Monkey.)
(7e6i<s, whole genus

,^°-.°f

Indiv.

.Av.dur.
months.

Ill

Max.dur.
months.

iii

44

9

108

226

10

50

(Capuchins.)
G. albifrons

G.apella
G. azarce
G. capucinus

G.fatuellus
G.flavescens
G. hypoleucus

C.lunatus
G. mo7iachus
G. vellerosus

G

.

versicoloi'

33
10
2

39
58
6

46
9
21
1
1

8'6

14-3

20
27
16
20
50
12
17
39
42

15
31

15
31

11-8
11
7'5

11-8
8*5

8
17
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No. of

whole genus
(Spider-monkeys.)

Ateles,

A

ater

.

A. geoffroyi

A

grisescens

.

A. hybridus
A. melaiiochir

A
A
A
A

2Xiniscus

.

.

rufiventris

.

variegatus

.

vellerosus

Lagothrix humbolcUi
Nyctipithecus, whole genus
(Douroucoulis.)

N. felinus

N.
N.

ruf'pes
trivirgatus

iV.

vociferans

Callithrix,

whole genus

(Teetees.)

whole genus
whole genus
Mycetes, whole genus

Pithecia,

Oiiacaria,

The Cebidse show the same marked dispai-ity between the
average duration and the maximum duration, although again the
latter must be considerably less than the potential longevity.
It
is interesting to notice that the Capuchins and Squirrel Monkeys
display a higher viability than the others.
Hapalid^.
(Marmosets.)
Hapcde, whole genus

H.

Indiv.

232

chrysoleitcos

jacchus

//.

JJo_ of

1

134

H. melamira

1

94

II. penicillata

H. pygnicea
Midas, whole genus

M.
M.
M.
M.
M.
M.
M.
M.

2

103

chrysomelas

2

geoff^roii

7

labiatus

1

mystax

1

cedijnts

rosalia

25
39

rvfimanus

11

ursulus

17

Amongst the numerous Marmosets

dealt with in the record, a
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single case of relatively high longevity, that of a Lion Marmoset
which lived in the Gardens for over 9 years, has given those of the

genus Midas an average duration of

nea,i-ly double that of the
representatives of Hapale. Even this fortunate instance, however,
does not disguise the low viability of Marmosets under the
conditions of their captivity.
As these animals spend a large
part of their time in their sleeping boxes, unwise feeding by
visitors cannot account for much.
On the other hand, they have
been treated as animals that required special protection from cold
and fresh air.

Miss C. Morey informs me that she has kept a marmoset for
6 years it was allowed great freedom and had constant access
to fresh air.
1

;

LEMURES.
No. of

EeMURID^E.
Ze?mtr, whole genus
L.alhifrons
L. albimanus
L. hrunneus
L.catta

Iiidiv.

155
16
1

L. coronatus

22
33
10

Jiavifrons

1

//.

L. macaco
Z. mayoUensis
L. mongoz

Av. dur.
months.

in

36
25

134
113
36
98

19

,38

25-3
43-6

1

9-5

12

17

45
46

L.niger

3

39
63

L. nigerrimus
L. nigrifi'ons

2

30-5

3

23
27
22

7

L.rvbfifrons

13

L. rufipes
L. vai'ius
L. xaoithomystax

10
13

Hapalemur simus
H. grisetts
Chirogaleus coquereli
C.milii
Microcehus smithi
Galago, whole genus
G. alleni
G. crassicaudata
G. garmtti

G. maholi
G. monteiri
JVycticebus jai-anicus

tardigradus
Loris gracilis
JV.

Perodicticus potto
C'hiromys madagascariensis

3

2

6
8
2

14
61
3
7

20
25

20-9

29
5'5

22
82
70
20
22

55
45
134
2
122
107
43
46
113
29
77
72
8
58
184
138

84
86

9

15

16

34
43
78
86

17-5
26-7

6

32

1

21
13

29
12
18
3

Max. dm-.
months.

in

21

49

3'4

7

9-3

22
107

36-3
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With the exception of the Loris and the Potto, the Lemurs
show a longer average duration and a higher maximum duration
than in the case of Monkeys. Tliere still remains, however, a
very marked discrepancy between the aver;ige duration and the
maximum duration, although the latter must be regarded as much
below the probable potential longevity. On the whole, lemurs
have been kept under conditions not very different from those of
the monkeys. It is probably in their favour that as they are
more nocturnal than monkeys, they have escaped to a greater
extent erroneous feeding by the public, whilst as they are on the
whole more strictly arboreal than monkeys, the relative absence
of light and the more equable temperature in the interior of
warmed houses have not been so damaging to them. On the
other hand, they are, on the average, sina,ller than monkeys, and
as within the same group smaller animals have usually shorter
lives than larger animals, a longer average duration and a
higher maximum duration as compared with monkeys, was not to
be expected.
Sii,mmary of Quadrumana.

known that the higher races of men have a hioher
than the lower races that is to say, they display a
greater power of resistance to adverse conditions, to changed
conditions, and to diseases (although not necessarily to any
It is of interest to find that a still lower
particular disease).
viability is exhibited by apes and monkeys which as a group
have an amazingly poor power of resistance to the adverse conIt is even more interesting to note that
ditions of captivity.
there is a marked gap between monkeys and lemurs in this respect.
The fact that the latter on an average live four or fi\e times
as long in captivity as monkeys, shows a marked difference in their
constitutions.
I may recall a curious by-product of an investigation into the feeding of snakes made by my friend and colleague
Mr. R. 1. Pocock and myself (P. Z. S. 1907, p. 785), when we found
that lemui-s difiered fiom monkeys in having no fear of snakes.
Fundamental differences between groups are revealed not only by
anatomical characters, and in view of the present tendency to lay
increasing stress on the anatomical links between lemurs and other
primates, I think their physiological differences are worth some
There is, however, another interpretation of the
attention.
higher viability of lemurs in captivity. The close affinity of man
and monkeys may render the latter more subject to human diseases
and therefore more liable to suffer from the vicinity of man. Such
a question can be answered only by long records of the causes of
mortality based on adequate diagnosis.
The laboi'ious woi-k of
ray friend and colleague Mr. H. G. Plimmer, unfortunately does
not extend back to the period with which my present inquiry deals.
Even if it be accepted that apes, monkeys, and lemurs are
creatures of inherently low powers of resistance, the striking
difference between the average durations and the maximum
It

is

well

viability

;
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it clear that they have been subjected to adverse
Throughout the period to which the figures relate,

durations makes
conditions.

and in a majority

of cases since, the conditions of their housing
have been determined by considerations of temperature rather
than of fresh air.
The conclusion is inevitable that these conditions are adverse.
This is not the place to discuss the
construction of houses for animals, but it may be vi'ell to say
that there is no reason to suppose that the other extreme, complete indifference to the provision of warmth; would be much
better, although it could not be much worse.
Oapt. Stanley Flower's records show no figures of maximum
duration greater than those recoixled here.

CARmVOKA.
FeLID^.

No. of

Felis leo (UoY))
i^.

%r;s

(Tiger)

F. pardus (Leopard)
tmcza (Snow-leopard)
#. Z?/w.x (Lynx)
r.
i^. rw/a (Bay Lynx)
F, canadensis (Canadian Lynx)
.

in montliS.

53
30
52

45-4
44-2
39-9
20-5

2

J",

.

Av. dm:

Iiidiv.

57
55
73
63

8

.

3
...

c«r«ca? (Caracal)
F. concolor {Vu-mii)
i^. o?iea (Jaguar)
i^.

2
9

41-2
33-5

18
8

Max. dur.
months.

in

204
145
164
40
169
122
139
131
124
123

I have omitted from these figui'es a certain number of entries
under one month and which, in most cases, related to very young
The highest record in the period,
animals or new-born c^^bs.
17 years, in the case of a Lion, is certainly very much under the
potential longevity of the group, for lions of between 30 and 40
The discrepancy between the
years old have been known.
average duration and the maximum duration is still great, but
very much less serious than in the case of apes and monkeys, and
consideiably less than in the case of lemurs. Capt. Stanley Flower
gives no higher records.
Av. dur.
No. of
Max. dur.
of

Indiv.

(Clouded Tiger)

i^.

7^,e&^t^om

#.
F.
F.
F.
F.
F.
F.
F.
F.

ser-yaZ (Serval)

i^.

servalina (Servaline Cat)
temmincki (Golden Cat)
viverrijia (Yiverrine Csit)
bengale7isis (Be-ngalese Cat)

planiceps (Rusty Tiger Cat) ...
ruhiginosa (Rusty Spotted Cat).
chrysothrix (Red Tiger Cat)
catus
Gilt)
c/iaz(s (Jungle Cat)

(WM

1

22

in

months.

62

217

5

9

4
4

24

22
2
2

51
16
5
1-5

1

1

31
15

15
47

in n)onths.

62
98
45
65
112

77
5
2
1

110
118

Av. duv.

.
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necessary in most cases, but even more necessary is constant
of
access to the open air, by night and by day, at the free choice
animals.
the

^
FELID.«

No. of

J \

/

{cont.}.

Cynchlurii^s juhatics

Indiv.

Av. dur.
months,

iu

...

4*5

2

dur.

months,

78

30

17

(Cheetah)

Crt/ptoprocia ferox (Crypto-procta.)

Max.
in

5

Capt. Stanley Flower records a dui-ation of over 9 years for
a Cheetah, the animal being still alive.
No. of

-ry-

VIVERRID^.

Indiv.

19
14
4

Fiverra, whole genus
V. civetta (African Civet)
F. ia?i^«^imgra

fSumatran Civet)

(Large Indian Civet)
Viverricida, whole genus
F. 7?iaZ«cce3ms (Indian Civet)

F. «i6e«A«

1

F. schlegeli (Schlegel's Civet)

65
66
40
143
33"5
34*5

12
-.

Av. dur.
months,

in

11

23

1

Max. dur.
months.

in

181
181
81
143

93
93
23

We have no information as to the potential longevity of Civets,
but the record of 15 years is no doubt considerably too short. On
the other hand, their average duration of life has been good it
is interesting to notice that, although these are at least as typically
tropical animals as the majority of the Felidas, they have been
for the most part kept o\it of doors in un warmed shelters.
;

46

Genetta, whole gen vis
G. felina (Feline G enet)

4
4

G. pardina ( Pardin e Genet)
G. senegcdensis (Pale Genet)
G. tigrina (Blotched Genet)

G. vulgaris

30

2

22
14

(Common Genet)

Paradoxurus, whole genus
P. atireits (Golden Paradoxure)
P. grayi (Gray's Paradoxure)

58

P. niger [P. prehensilis, P. pallasi,
P. hermafhroditus) (Common
Paradoxure).
P. larvatus (Masked Paradoxure)
P. ?e^6CO'n^2/s^«^(;( White-whiskered Paradoxure).

35

3
3

8
4

P.phili2Jpensis{P\\\\\pp\ne Paradoxure)

5

Arctogcde leucotis (Three-striped Para-

8

doxvire).

A

.

ti'ivirgafa

Hemigalea

1

hardioickii

(Hardwicke's
Hemigale).

Arctictis hmtiirong i^vcitvivotng)

2

8

39

82

RELATIVE VIABILITY
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No. of
Indiv.

JS^andinia binotata (Two-siJotted Faviid ox Lire).

Galidia elegcms {Yjlegsint GHlidia)
Jlerpestes,

3

ff.falvescenslMaccarth.j's
(Marsh
II. galera
H. gracilis (Slender
H. griseus (Grey

ichneumon (Egyptian

H. av.ro-jnijnctatus (Spotted
H. pulveridentus (Dusty
(Ruddy
R. smithi
Cynictis

^je7wci7/«te

)

4

15

„

)

9

„

)

31
17-4

„

)

,,

)

,,

)

70
15
30

„

)

7

)

85
9

4'

20-8
31 "3

,,

„
(Levaillant's

Max. duv.
months.

in

32

16

H. albicauda(White-tsiiledIchneuxiion)

II.

Av. duv.
months,

ill

2
152

whole genus

4^i9

BIRDS.

5

105
75
20
57
35
53
91
57
105
35
145

.

14

40
18
47
22
32

9
18

Cynictis).

Crossarchus ohscurus {^w&ivavaiae)

Cfasciatus (Banded Ichneumon)
Suricata tetradactyla (Suricate)

15'6
32*8
12*6

5

...

24
45

49
92
58

The Genets, Paradoxures, Ichneumons, and Suricates are small
carnivores varying in their diet from purely carnivorous (including small mammals, birds, reptiles, eggs, insects) to a mixed
and partly frugivorous or vegetarian type. What their potential
longevity may be is quite unknown, but the records of maximum
duration going to over fifteen years are unexpectedly high for these
small animals. The average duration varies very much, but is
lower than in the case of the civets. During the period covered
by the records, the genets, paradoxures, etc., unlike the civets, have
been kept in most cases in a warmed house, without access to the
open

air.

Oapt. Stanley Flower has no liigher records.

PrOTELID^,

No. of
Indiv.

Proteles cristatus {Ksivd-^oli)

6

Av. dur.
months,

in

53

Max. dur.
in

months.

155

We

have no information as to the potential longevity of this
aberrant animal, but it appears to have a high viability.

Hy^nid^;
Hyaena., whole genus

43

E. hrunnea (Brown Hyaena)
H. crocuta (Spotted
„
)
H. striata (Striped
„
)

5
11

27

29*5
30-2
58-7
17-6

60
56
1 60
74
1

Nothing is known as to the potential longevity of hyaenas, and
the record of 13 years in the Gardens may possibly be a fair age
for these animals.
They have been kept at the Gardens in cages
under cover, exposed on one side to the open air and provided
29*

. .
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with hot-water pipes.

The lower

They have had

little

room

for exercise.

viability of the striped species is difficult to explain.

Capt. Stanley Flower quotes a Spotted Hyaena and a Striped
Hysena, each with a duration of over 10 years, and still alive.
Indiv.

Canis lupus (Common Wolf)
C. hodophylax (Japanese ,, )
G.pallipes
(Indian
„ )
(Prairie
oMtarcticus {Awtsivctic

G. latrans

C

.

C.niger

(Black

,,

)

,,

)

„

)

G. lateralis {^ide-stri'ped

29
90
42
59

1

5
4

41'5

2
2

,,

)

mesome^as (Black-backed ,, )
All Jackals
G. dingo (Bingo)
G. {Guon) primoivus (Indian Wild Dog)
C.(6W7i) ™«i7a??s (Malay Wild Doo).
G. jttbatus (" Ma,ned Wolf ")
^

6'.

.

G. azarce (Azara's

in

18

All Wolves
C. fm«A^ (North-African Jackal)......
(Common
G. aureus
„
)

Dog)

G. cancrivorus (Crab-eating Dog)
C. 'magellanicus (Magellanic Dog)

G

^^- '^'^^months,

-No- "^

CaniDjE.

.

.

fulvicaudujS (KeA-tailed T>og)
/"w^OT^es (Red- footed Dog)
G. {JVyctereittes) proci/07ioides {Heiccoon

75

40

32
36

13-3
22'4

16
8
39

24
19

99

18
43
35
22

11
6

4

15-5

2

35
15
32
53
16
26

19
19
4

.

1

6'.

1

13

Max. dur.
in months,.

72
90
149
115
64

90
149
82
122
56
164
164
145
55
28
23
103
60
100
53
16
69

Dog).
G. microtis (Small-eared
All fox-like Dogs

Dog)

Fox)
Fox)
C. cercZo (Fennec Fox)
G. chama (Silver-backed Fox)
G.famelicus (Syrian Fennec)
C./«feMs (Red Fox)
G. lagopus (Arctic Fox)
C. ^e^tcopzts (Indian Desert- Fox)
G. niloticus (Egyptian Fox)
G. palUdus ( Pale Fennec Fox)
G. velox {Kit Fo^)
G. virginia^itcs (Virginiim. Fox)
G. vulpes (Common Fox)
All Foxes and Fennec Foxes
Zycaojijoici^ts (Cape Hunting-Dog)
G. hengalensis (Bengal

The

1

48

12
10
15

21
24-9
19
14*4

5
21

30

24

48-8

50

6
9
5
5

32*5

15
34
12"6
14-6
26-7
19'3
2'5
4*5

11

41

165
...

6

..

4

Icticyon venaticus {B\x^\-(\.og)
7)iegalotis {Ijong-eiiTQA

4
27

1

G. argentatus (Silver

Otocyon

58

1

Fox)

potential longevity of Canine animals

is

probably not

4
103
48
68
110
62
32
97
132
91
77

60
71

30
87
132
56
4
8

much
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more than thirty years. Ray Lankester * has recorJed a domestic
dog of 34 years the oldest Metchnikoff was able to procure was
22 years and was very decrepid. The maximum record in this
list
a Jackal which lived in the Gardens for nearly fourteen years,
but the age of which on arrival is unrecorded, is, therefore, not
The viability varies roughly with size, the
at all unexpected.
wolves having a better average than jackals, small wild dogs
and foxes. Within the period recorded, so far as I can ascertain,
the wolves have been freely exposed to the open air, whilst many,
although not all, of the smaller animals have been provided with
;

—

—

artificial heat.

Capt. Stanley Flower has no higher records.

MUSTELID^.

^Y^
Indiv.

whole genus

.Av.flur.
Ill

months,

38

29

7

21

iT/./oina (Beech-Marten)

5

48-4

marges (Pine- Marten)
J/. j9e7i?t«?iii (Canadian Marten)
M. 2naork(s (Fole-ent)
M. vulgaris (Weasel)
Gido liiscus (Glutton)
Gcdictis harhara (Tayra)

7

J/ws^e^a,

M. erminea (Common

Stoat)

if.

IAyhica

(Banded

10*6
38*7

11
7

42
30

6
13
12

G. vittata (Q^ri^an)
/cto?iy£cyre?i«^«

27
123

1

Zorilla)

41
2
8"5

1

Zorilla)

8
18

15

Helictis suhaurantiaca (Orange-bellied

1

48

1

2

208
152
130

3

79

26
32

32

/.

{lJs}oj2,r\.

«or;m (Cape

7ioy\S\s^

Max. dur.

m mouths.
123
39
84
107
123
26
94

64
95
117
2

41

65
48

Helictis).

Mellivora capensis {Qiv^Q 'Ka,tQ\)
M. indica (Indian Ratel)
T«,Tj(Zea «7?z,mca?ia

Meles

anhmna

1

(American Badger)

i^iind. 'Ba.Agev)

M. leptorliynchus (Sharp-nosed Badger)
if. toicits (Common Badger)
All Badgers
Mephitis me'phitica (Canadian Skunk)
Conepatus mapurito (Chilian Skunk)

41-5

.5
.5

Lutraleptonyx (^\ii&\\-c\?iwedi Otter)...
X. JiaiV (Indian Otter)
L. vulgaris {Com^moxx Otter)

19
25
21

2

7

3

32
40

36

208
152
145
152
9

137
152
50
49
10
52
87

The average and maximum durations of the various Musteline
carnivores vary irregularly. The longest dvxration, 17 years for
a Cape Ratel, is surpassed by an Indian Ratel which has been for
20 years in the Gardens and is still alive. It is clear that the
potential longevitj^ of the Mustelines is high, if their relatively
* Quoted by E. Metchnikotf, 'The Prolongation of
Heineinaun, Loudon, 1907.

Life,'

English Tiaiislatiou.

.
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The apparent low viability of many of
small size be considered.
these animals may be attributed partly to their fierce and active
disposition, from which it comes about that captured animals are
frequently young or feeble, and that after capture there is heavy
But there is a marked efi^ect
mortality from fighting and injury.

mode of housing the ratels and badgers have been kept in
open-air enclosures, whilst a majority of the other forms have been
housed in small cages in dark, warmed and badly-ventilated
of the

;

houses.
Capt. Stanley Flower has no higher records.

rUGCYGNID^.

P.

Zotor

j,j^j^,_

(Crab-eating
Raccoon).

cancrivorus

Procyon

(Raccoon)

Nasua narica {White-uosedi

Cod,ti)

.

TO/a (Ring-tailed Ooati)

i\^.

Cercolejites caiidivolvxdiis(JLh^ka>\o\\)

^«ssaWs

«si^i^«

Bassaricyon

Av. dur.
months.

No. of

13

(Cunning Bassaris)

alleni

(Allen's

Bas-

jjj

Max. dur.
in

months.

10

68

190

24
35
63
30

50
14

165
46
62
75
29
66

12-5

30

5

10'6

1

66

saricyon).

The Procyonidfe are another group regarding the potential
The record of nearly
longevity of which we have no information.
16 years for a Raccoon shows that the group in this respect
It is noteworthy that the
resembles the larger mustelines.
average longevity of the Raccoons, which have been kept out of
doors, is very much higher than that of the Coatis, which have
been kept indoors.
No. of

TE'-r -,^-otTMi^
^aiiLURlDA.

jj^^^j^_

JElxiriis fulgens

(Panda)

2

Av. dur.
months,

in

Max. dnr.
in

months.

32

64

Ursid^.
Ursus, whole genus
U. americanus (Black Beai-)
(J.

arctos

(Brown

,,

U. horrihilis (Grizzly

,,

)

,,

)

,,

)

,,

)

,,

)

f7.

12

)

U.isabellmus(l.ii&he\\\ne

U. japonicus (Japanese
U. inalayanus (Malay
Cf. maritiTnios (Polar
U. ornatus (Spectacled

75

j»i"scaior (Hairy-eared

U. syriacus (Syrian
IT. tibetanus {KimRlajan

Melurstts ursitius (Sloth Bear)

The duration

9

of over 33 years attained

by a Polar Bear

may
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possibly approach the potential longevity of bears, for the conditions provided, affording exercise, con.vtant access to fresh air
and to shelter, and regular food, must be more natural than in
the case of most animals in captivity.
The average duration
of life of the bears is probably low on account of the number of
cubs which are included and which had received unwise treatment
Iv'evertheless, the average longevity is higher than in
as pets.
the case of any other large carnivora, and it is interesting to
notice that during the period dealt with these animals, although
not given good room for exercise, were freely exposed to the open
air, and at the same time provided with some artificial heat.
Oapt. Stanley Flower's records are much lower.
^'';pf

OTARIID.E.
O/.rtT /a,

Indiv.

whole genus

O.juhata

(Patagonian
O. j':>Msz7^a (Cape Sea-lion)
Hcdichcei'us gv'yjjhus (Grey Seal)

,,

.

Phoca vitulina {fjomvixon ?^Q?i[)
Monachv.'S albiventer (Mediterranean

Max.dur.

m months.
210
51
34
210

1

7

17

25

20

151
73
172

2

17

34

.1

).

months.

108
51
18
199
151

6

0. californiana (Californian Seadion)
O. hookeri
(Hooker's
„
)

.Av.diiv.
Ill

2
2

Seal).

Cystophora

cristata

(Bladder-nosed

7

4*5

26

Seal).

Sea-lions and Seals evidently at least equal in potential longevity
other members of the order Carnivora of large size. The relatively
low average duration is due to the veiy heavy mortality of young
and newly caught animals. The greatest number of deaths are
of animals that have lived only a few months in the Gardens if
they survive that period, and only a small proportion do survive
it, their duration of life is very good.
They have free access to
;

open

air,

and no

artificial heat.

Sumtnary of Carnivora.
Carnivora are generally regarded as animals with relatively long
and high viability, and the records given above suppoi't such
a view. It is curious, moreover, how the maximum durations
correspond roughly with the sizes of the animals. Bears reached
33 years, Lions and Tigers 17, Sea-lions 17, the smaller Cats 13,
"Viverrids 15, Hypenas 13, Jackals 13, Badgers 12, smaller Dogs
and Foxes 10, Mustelines 10. On the other hand, comparison of
average durations with maximum durations shows in the clearest
way that those animals have lived best which have had the readiest
access to fresh air, that, in fact, darkness and the bad air of
heated houses are much gi'eater dangers to life than cold.
lives

.
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INSECTIYORA.
No. of

Hr^TiT^mn
OOKEtlDA.
217

iTidiv.

Crocidura cceridescens (Bluish Shrew)

.1

Erinaceid^.

E

Max.

diir.

in months.

1

1

11

Erinaceus, whole genus
^.aZ6z'yert^r;s( White-bellied Hedgehog)
^. a?f/z>?/s (Algerian Hedgehog)
E. auritu,s (Long-esived
„
)

E. coUaris {CoWeired
E. europceus (EuYO'pesin

Av. dur.
months,

in

53

10

54

28
12

1

„

)

3
8
6

„

)

33

7

35
24
54
20

)

1

1

1

)

1

1

1

1

22
28

22
28

10"5

24

frontalis {Gsi,])e
„
E. ?wcropz{s (Small -footed ,,
.

19

TuPAIIDiE.

Tupaia peguana (Peguan Tree->ihYew)
r. tota (Tana Tupaia)

1

Centetid^.
11

Centetes ecaudatus (Tenrec)

know

of any information as to the potential longevity
and the few i-ecords which I have found would
appear to show that both the viability and the longevity of these
animals under the conditions of captivity are bad. They have
invariably been kept indoors, in small cages in houses heated in

I do not

of Insectivora,

winter.
Capt. Stanley Flower's records are

all

low, the

maximum

being

34 months for a Long-eared Hedgehog.

OHIROPTERA.
No. of

PtEROPODID^.
PierojoMs, whole genus
P.formosus (Formosan Fruit-bat)
P. go'uldi
(Gouldian
,,
)

P.medius

P

.

(Indian

poliocepjlialus {A\x^tT2d\a,\\

Indiv.

42
3
1

„

).

30

,,

),

6

P. pselaphon (Bonin
,,
)
P. scapidatas (Scapulated
,,
)
collar is
(Collared
Cynonycteris
Fruit-Bat),
Cynoptericsmarginatus(White-e{iYed
Fruit-Bat).

1

Av. duv.
in months.

30
62
58
27
22
26

Max.
in

dur.

months.

205
94
58
205
83
26

1

7

7

13

18

108

4

24

30

*

MetchnikofF has already recorded from the London Zoological
Gai-dens the case of maximum duration amovinting to 17 years
in a Fruit-bat, and has pointed out that the probable maximum
longevity of such bats is high.
The records show that the viability
under existing conditions is not good, as wherever there is a

RELATIVE VIABILITY IN MAMMALS AND BIRDS,
considerable

number

maximum

of specimens, the average

duration

445
is

miich

There is no difficulty about feeding
these animals, bat they have always been treated as creatures
requiring protection from cold and indifferent to fresh air.
Capt. Stanley Flower records a Collared Fruit-bat of over

below the

dui-ation.

11 years' duration and

still alive.

YeSPERTILIONID^.
Vespertilio noctula (Great

liidiv

Bat)

...

Bat)
Plecotus auritus (Long-eared Bat)
V. oiattereri (ISTatterer's

.

Av. dm-,
months.

in

10
12
11

Bats are popularly supposed to be long-lived animals, but these
show only the complete failxu-e to keep them in captivity.
The chief difficulty has been to induce them to feed.
records

446

DR. p.

CHALMERS MITCHELL ON LONGEVITY AND
No. of
Indiv.

Sciurus variabilis (Variable Squirrel)
(Red-bellied
US', variegatus
,,
)
^S'.

(Common

vulgaris

„

2

13
77
10

)

(Vulpine
„ )
XerMs, whole genus
(Red-footed Ground
X. erythro'pvjs

S. vulpina

24

Av. dur.
months.

in

73
36
6

36
9'8

Max. dur.
months.

in

75
129
20
85

8

41
19

10*5

41

6

10

15

16

26
8

84
23

7

Squirrel).

X.

Ground

(Getulian

getulus

11

Squirrel).

X.

Ground

(Bristly

setosus

Squirrel).

Tamias, whole genus
1\ asiaticus (Asiatic Ground Squirrel)
T. lateralis C^ide-atriped „
„
)
1\ striatus (Chipping Squirrel)
Pierom^/s, whole genus
P. alho-rufus (Red-bellied Flying-

3

21

21

31
61

1

163

84
163
163

12

Squirrel).

(Large Red Flying-

P. inornatus

1

12
5

2

Squirrel).

P.

(White

leucogenys

Cheeked

1

Flying- Squirrel).
(Red-bellied Flying-

P. inagnificus

Squirrel).

(Large Brown Flying-

P. oral

101

101

36

36

13
1

3

Squirrel).
Sciurojiterus,
*.S'.j'?m6H«^t(.s

whole genus
(Grey Flying-Squirrel)

S. layardi

(Layard's

^. volucella

(American

= volans.

.

,,,,).
,,

)

,,

.

Spermophilus, whole germs

(European Souslik)

14

15

11

13'7

1

1

1

2

30

37

24

17

132

...

5

,,)...

1

mexicanus (Mexican
„
) ...
„
S. mongolicus (Mongolian
) ...
(Thirteen-striped
'S. tridecimlineatus
Souslik).

3

.*b'.

citillus

S. grammurtis (Line-tailed
^S'.

Arctomys, whole genus
A. caudatus (Long-tailed Marmot)

A. Mmalayamcs

{JlimLa]a,ja,n

A. hodgsoni
A. marmotta

(Hodgson's
(Alpine
(Quebec

mmiax
Cynomys ludovicianus

xi.

I

am

(Prairie

61
61

7*4

119
47

11

10*7
5'5

23

64

4

.1

„

)

.

1

,,

)

•

2

,,

)

.

10

?>

)

•

9

,,

)

.

48

15
79
73*5

82
57
30

11

119
132
22
22
164
15
79
74
164
116
98

unacquainted with any published observations as to the
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longevity of Squirrels and other members of the Sciurid?e, and it
was a surprise to find that a Squirrel had lived over fifteen years,
a Flying-Squii-rel over thii'teen, a Souslik eleven, and a Marmot
It first occurred to me that as these animals
over thirteen.
have not an individuality that is very obvious, mistakes with
regard to individuals might have confused the records. Such an
explanation, however, does not cover the facts it would apply at
least equally well to the Common Squirrel, the 77 examples of
which showed no case of great longevity and a very low average,
and it could not possibly account for the many cases of high
longevity, where only two or three examples are recorded throughmust take as established
out the period of thirty- three years.
the striking fact that squirrel-like animals have a very high
potential longevity in proportion to their size and in comparison
with other vegetable-feeding forms, as the latter are on the whole
The average duration and therefore the
relatively short-lived.
some species are
viability of the group appears to vary much
almost uniformly unsuccessful, whilst others show a distribution
Taking the group as
of durations veiy close round the average.
a whole, however, it has shown a relatively high viability just as
It is particularly
it has a relatively high maximum longevity.
interesting to reflect that during the greater part of the period to
which the figures relate, most of these squirrels were housed in
outdoor cages freely open to the air, with no artificial heating,
but with small nesting-boxes as retreats.
;

We

;

No. of

rUorrrvT.TT^2cL.ASTORIDJ!:.

j^^^j^_

(European Beaver)
Castor fiber
C canadensis (Qa.n2id\?cii
,,
.

...

...

Av. diar.
months,

in

4
30

Max. dur.
in

months.

4-2

7

40*3

130

The great difference in viability between European and Canadian
Beavers is remax-kable. The average of the latter is relatively
low on account of the large proportion that lived only a few
months if two or three months were survived these beavers usually
The number of European beavers within the
lived some years.
period is small, and it may well be that it included no healthy,
;

nearly adult individual.
No. of

Myoxid^.
iY^/oajMS,
J/^/o.TtfS

Indir.

whole genus
cZr^/ffls (Oak Dormouse)

M.glis

(Fat

M. quercinus (Garden
Micscardiii'us

„

)

,,

)

avellaoiarius

(Common

23
6
3

14
17

Av. duv.
months,

in

14'6
12*5
14-3
15*5
3 '5

Max. dur.
in

months.

35
30
34
35
13

Dormouse).

The relative low viability of, or failure with, the common
English Dormouse is remarkable. A high longevity is not to be
anticipated for dormice, althoiigh I am unaware of any recorded
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Throughout the period in question, these animals
observations.
were kept in a badly ventilated house, usually kept hot.
No. of

MURID^

Indiv.

HT/di^omyschrpsogaster (Golden-hellled
Beaver-rat).
Gerhillus^

G.

whole genus

cegyptius

(Lesser

Egyptian

Av. duv.
in months.

Max. dur.
months.

in

6

11

17

179
39

19

54
42

9

Gerbille).

G.campestris

(Field Gerbille)

2

(Indian
G. inclicihs
,,
G. longifrons (Long-fronted Gerbille)

(White-rumped
,,
joyramirfztm (Large Egyptian ,,

(x. jo?/^ar(7^6S
6^.

(Robust

G. rohustits
G. shawi

,,

)

2

)

14

)

(Shaw's
„
)
Psammoinys obesus (Fat Sand-Rat)
Georychus capensis (Cape Mole-Rat)
Cricetus
(Common
finmientarius

Hamster).
(Gambian
gambianus
Pouched Rat).
Mt(,s, whole genus
If. arboricola (Sydney Bush- Rat) ...

M. bcmdicota (Bsmdicoot Jisit)
M.barbarus (Barbary Mouse)
blanfordi (BlemioixYs Hat)
cervicolor

sylvaticus

(Long -tailed

Mouse).
Isomys variegatas (Varied Field-Rat)
Acomys huiiteri (Hunter's Spiny
Mouse).
Ar vicola, •w\io\e genns
(Short-tailed Yole)
A. agrestis
A amj^hibius (Water Vole)
A. pratensis (Bank Vole)
.

Myodesleini^iusi^oYwegiainJjernxmxig)
Fiber zibethicits (Musquash)

17
11

27

8

20

33

64

16

3
2

45

50
50

2
9

Field-

17

18-8

17

10
13

(Black Rat)

M.ratttos

17
14
12
18-8

36
32
54
28
24
16
35

17

12

3

(Fawn-coloured Mouse)

32-5

11

20

M. exulans (Pacific Mouse)
M. mimUus (Harvest Mouse)
M.

2

26

.1
.1

Cricetomys

M.
M.

15
79

19*5
19-5
5
13*5
3"6
15*5

17

2

4*5

7
11

38'4

14

52

8

7

8^3

5
2
5

9
7*5

7

5

14

The only published statement regarding the age
which I

am

21

33
8
18
7

33
41
7

81
53

25
25
16
14
19
75

of mice with

MetchnikofF's assignment of "five or
It may be supposed that the larger
six " years as their limit.
forms have a higher potential longevity. The maximum duration
in the record is nearly 7 years in the case of an Egyptian Field
Rat. Comparatively few of the maxima approach this figure, and
the relation between the maximum and average durations is fairly
acquainted,

is
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As in proportion to their size these rodents have rather a
high viability, it must be supposed tliat the conditions of detention
in the interior of a house are not very unfavourable to them.

close.

Max. dur.
Av. dur.
months, in months.

No. of
Indiv.

„
toPALACID^.

in

.5

Rhizomys badius (Bay Bamboo-Rat)

17-4

41

18'8

56
36
23

DlPODID^.
JDipus cegyptiiis CEgjptinn

J erhot\)

48
30

...

D. hirtipes (Hairy-footed Jerboa) ...
DipocUUus swioni (Simon's Dwarf

16

3

20

1

1

12
14

2

10"5

Jerboa).

D. campestris (Dwarf Jerboa)
Alactag a indica {InAi&n 3 evho^)
A decumana (Persian Jerboa)
.

12
14
13

If Jerboas can be compared with rats and mice, the record of
nearly five years for an Egyptian Jerboa is what might be expected, but the maxima for most of the species and the average
durations show a low viability. The Jerboas have always been
kept in a warmed house.
No. of

rv^,^,.,-vT^r^^.TmTT^ !c
(JCTODONTIDJi;.

,•

T
Indiv.

OciocZoH c^M?^m(7^ (Cuming's Octodon)

Ctenodactylus gundi (Qvindii

'Ka.t)

...

Capromys).
(Fournier's Capromys) ...
sivindey-nianus (Ground-

5
2

Max. dur.

m
•

24

,,

montiis.

62

5*5

2

39
3

C. jOiYoHfZes

Av. duv.
.,
months.

35

Myopotamus coypu (Coypii)
Capromys hrachyuncs (Short-tailed

Aidacodus

•

in

7

30

121
15

11

36
10 '5

116
16

Rat).

Some of the Octodontidfe are relatively large rodents and the
record of 10 years for a Coypu is not surprising. The viability
as shewn by the average duration is not high
in the case of the
Coypus, which have always been provided with access to the open
air, the average duration is lowered by high mortality amongst
young born in the Gardens.
;

^°-o*

HySTRICID^.
^2/sfH.ij,

Indiv.

whole genus

H.cristata (Crested Porcupine)
H. javanica (Javan
,,
)

dm-.

months,

34

89

...

26

70*9

•••

6
2
8

123
137

2

29

3

18*3

)•

H.longicauda {^MYaa^ivnn „

a v.
in

africana (African Brushtailed Porcupine).
7l./«sacwZ« to (Indian Brush-tailed ,, ).
JErithizon dorsaius (Canadian PorAtherttra

Max.
in

dur.

months.

245
245
181
163
117

26*3
^
*

50
32

cupine).
S'2Jhingurus,

whole genus.

18

23

107
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No. of
Indiv.

Sphingu7~us
S.

(Guianan Tree

insidiosi.cs

mexicanus

cupine),
aS*.

prehensilis

(Brazilian Tree Porcupine.

S. spinosus (Spiny
S. villosus (Hairy

Tree Porcupine)
„

„

)

Max. dur.
in iiiouths.

17

40

15

47

1

Porcupine).
(Mexican Tree Por-

Av. dur.
mouths,

in

9

40

7

.1

1

1

6

40

107

.

The Porcupines are another set of animals regarding the longevity of which I am unaware of published information, and it is
most interesting to find that they attain considerable ages, the
record of over twenty years for a common porcupine being remarkable for. a relatively small vegetable-feeding animal. The
high average duration (over 7 years) of the whole genus Hystrix
shows that these animals have a high viability. The contrast
between the records of maximum and average durations for the
genus Hystrix and those for other genera is extremely interesting.
In the period in question, the species of Hystrix have been given
free access to the open air and unheated shelters, whilst examples
of other genera have been for the most part kept inside artificially
heated houses.
Oapt. Stanley Flower's record cases

not so high.

ai-e

-^°- ^^
Indiv.

p,

T
a?
UHINCHILLID^.

Chinchilla lanigera {QhinchWXfi)
Lagotis cuvieri (Cuvier's Lagotis) ...
Lagostomus trichodactylus (Viscacha)

38
1

30

^^'- ^^'^-

in montlis.

Max. dur.
in

months.

30
18
32

84
18
81

22
31

92
109

33"5
27-7

61
101

94
27

DASYPROCTIDiE.
Ccefo^gwys j9«c« (Spotted Oavy)
Dasyjjrocta, whole genus

D. acouchy (Acouchy)
(Golden Agouti)
D.aguti
(Azara's
D.azarce
„
)
D. cristata (West Indian Agouti)
D.isthmica (Central American ,, )
(Mexican
,,
D. mexicana
)

35
lUl
4

20

,,

)

20

,,

)

8

32
28

109
99
97
14
108
84

(Patagonian

18

30

93

Oavy).
(Yellow-toothed
Cavy).

1

10

10

4
4
18

28
14
33

48
40
114

D.prymnolopha{Ka.\Yj-T\xm\)edi
(Punctated
D. punctata

3

29
15
2

31
11-5

Oaviid^.
Dolichotis

Cavia

patachonica
flavidens

C. spixi {Spix's Giivy)
Cerodo7i 7'topestris (Rock-CsiYj)

Hydrochoerus capyhara (Capybara)

'..

...

Av. dur.

—
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fact that they are a successful group, with remarkable power of
adaptation to different envii-onments.
The most important practical result is the very striking series
of contrasts between the average and maximum durations of those

animals which have had free access to fresh air and of those which
have been deprived of such access by detention in heated houses,
a contrast that seems independent of the natural habitat of the
animals in question.
,^-p

.

No, of

p,-j-,Q

xi X xiAL-bjO.

Iiidiv.

10

JIy7'ax capensis {GR.])e ILyi'ixx)

H.dorsalis

(Dorsal

„

2

)

Av. diav.
months.

in

15*2
18-5

Max.
in

dur.

months.

50
36

I can find no other records which would throw light on the
potential longevity of these animals, the zoological position of
It is impossible to tell their ages
which is very doubtful.
adult on arrival, and therefore the maximum
if they are
duration of just over four years gives no reliable indication of the

As these animals have a most complex and
potential longevity.
capacious hind-gut, and as they are vegetable-feeders, a high
viability or great longevity is not to be expected, according to
MetchnikofF's views. In the period covered by these figures, the
Hyraces were almost invariably given access to open air.
Oapt. Stanley Flower's figures are lower.
No. of

PROBOSCIDEA.
Elephas africanus^Aivicixxx Elephant)
(Indian
„
E. indicus
)

Metchnikoff has already pointed out that there

is

no exact

basis for the popular ascription of very high potential longevity
It used to be thought that they could live for
to these animals.
Flourens, using his formula based on the age
several centuries.
at which the epiphyses unite with the long bones, set down 150
years as the limit of their age. Indian natives ascribe a limit of

from 80 to 150 years. On the other hand, the official list of the
Indian Government, cited by Brehm, shows that of 138 elephants
only one lived for more than 20 years after it had been purchased.
Twenty to twenty-five years' duration in a menagerie is regarded
The record in this list of about 24 years has been far
as good.
surpassed by a female Indian Elephant, broiight as a young
animal by the Prince of Wales from India in 1876, and still alive
and apparently in quite good condition in our Gardens, although
I agree with the genei'al conits age is certainl}^ over 34 years.
clusion of

Metchnikoff, that

elephants, in proportion to their

have neither a high potential longevity nor a good viability,
not much more than a hundred years being the probable age limit,
and twenty to thirty years a fair average dui-a,tion.

size,
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UNGULATA.
1.

Perissodactyla.

EhINOCEROTID^.

Av.dur.
Max. dur.
months, in montlis.

fY^

ni

liifliv.

Rhinoceros, whole genus
R. bicornis (Two-horned African Rhino-

10
1

110
271

342
271

132
130

342
130

ceros).
>S.

teioiis (Hairj-eared Rhinoceros)

(Javan
R. sondccicus
R. samatrensis (^wm.-Atv?[.n
R, unicoryiis
(Indian

3

,,

)

1

„

)

4

,,

)

1

7*5

17
281

281

Elephants, are large vegetable-feeding
proportion to their size a relatively low
The maximum duration in
potential longevity and viability.
this record, nearly 29 years for a so-called " Hairy-eared
example, has since been surpassed by an Indian Rhinoceros which
died after a duration of 40 years in our Gardens, and probably
The number of
therefore at an age of at least 42 years.
examples in the record is not sufficient to make averages useful,
but these and information I have received elsewhere make it
clear that the viability is not good, and probably lower in the
case of the African species.
Rhinoceroses,

mammals, with

like

in

J-AFllUU^.

Tapirus americanus {Kva.eY\ca.n1.di.T^iv)
:?'. mc^iCTis (Malay Tapir)

jj^^jy
.

-jj

months,

13
2

in

months.

43

188

4

5

The record of over 15 years for an American Tapir no doubt is
under the potential longevity of these animals, but I can find no
reliable information from other sources.
The very low figures for
the Malay Tapir refer only to two individuals, and there is no
sufficient reason to suppose that the Asiatic species is less viable
than the American. It must, however, be inferred that Tapirs
in regard to their size are short-lived creatures with low viability.

EqUIDvE.
^

Equus, whole genus
hemionus (K\a.ng)
E. hemippus (Asiatic Wild Ass)
(^=hemiomhs incUcus).
E. onager {Onager)
^. so??ia^iCits (Somali Wild Ass)
^. ^cemojoMS (African Wild Ass)
E. quagga (Quaggei)
^. ^iM-cAe^^i (Burchell's Zebra)
E. grevyi (Grevy 's Zebra)
^^ 5;e5?-a (Mountain Zebra)

E

.

^°;.°''

Inaiv.

.Av.dur.
months,

in

Max. dur.
months.

in

3

116
220
82

346
220
169

2

198

219

1

16

16

175
346
98

232
346
268
10
62

21
1

3'

1

7
2
1

6
46*5

It is well-known that the usual duration of life in horses is from
15 to 30 years, and somewhere about 50 is probably the potential
Proc. ZooL. See— 1911, No. XXX.
30
'
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The record of a 29 years' duration in
longevity of the group.
the case of a Quagga is therefore quite good, and if it be
remembered that the figures include a number of newly imported
and young animals, the average duration and viability are both
On the other hand, they are in accordance with Metchnigood.
koff's views as to the relatively low viability and longevity of
animals with capacious hind-guts, for they are not high in
proportion to the size of the animals and their i-eady submission
_

to captivity.

Summary

of Perissodactyla.

These animals, in consideration of the ease of procuring suitable
do not afford evidence of high potential longevity or of great

food,

viability in pi'oportion to their size.

Artiodactyla.

2.

No. of

-p

liOVINiE.

Iiidiv.

Bos indicits {Zehxx)
Bos tcmrus (English Domestic White
^

Av. clur.
months,

in

Max. dur.
iu montlis.

64-5

32

230
145

70
14
56
138
30
57

129
14
107
188
30
90

1

20

2
2
61

118-5
63'5
63-3

20
175
126
230

20
13

Ox).

Bison americamcs {American Hison)...
(European
B. honasus
„
)-.Poephagus grionniens (Yak)
Bibos frontalis {Ga,j?d)
B. gaurus {GunT)

Buhalus

9
1

5
5
1

(E.

cequinoctialis

African

2

Buffalo).
&^t/e?^(S

/5.

B.cdffer

Anoa

(Indian Buffalo)
(Cape
„
)

depressicornis {Krvo&)

AllBovines

According to Metchnikoff, the duration of life in cattle is very
short considering their size. The potential longevity is probably
not much over 30 years at 5 years old they begin to show signs
The
of age and at from 16 to 18 they lose reproductive powers.
records quoted above are wholly in accordance with this estimate ;
the maximum duration of nearly 20 years is good, a.nd the average
Throughout the
dura,tion is what might be expected reasonably.
period in question, the cattle were kept in unwarmed shelters,
;

with access to the open air.
Capt. Flower has no high records.
^o- of

"Rtttd
a t TXT iE^
UUBALlNJi:.

jj^^i^,_

i?'t65aZis 6oseZrt;pA«<s
i).

(Bubaline Antelope).

crtfwna (Hartebeest)

j5. io?Y(

(Tora Antelope)

Z)am(x/'iscMS «i&i/'ro??s (Bless-bok)

B

.

fygargus

Connochcetes

{Y^QV&,Q-\)oV)

gnu (White-tailed Gnu).

AllBubalines

2

3
3
5
2

4
19

^^- <^"''months,

jj^

115
65
55
120
28
102"5

83

Max.
in

dur.

months.

162
85
86
133
55
164
162

455
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The recoi'ds of Bubaline Antelopes correspond closely with
From their smaller size so high a potential
those of cattle.
longevity is not to be expected, whereas, on the other hand, the
higher average duration is probably due to the absence of young
calves, the mortality amongst which lowered the record of cattle.
„ ^^TTT^T ^
CePHALOPHIN^.
r^

.

No. of

.r

j^^j^

Cephalophus, whole genns

C

corojia^MS

C.dorsalis
C. grimmi
C. maxwelli

(Crowned Duiker)
(Bay
)
„

(Common

,,

)

{MniLweWs

„

)

C. moHtlcola {Blue

)
„
C. nigrifrons (Black-fronted Duiker)
(Red-flanked
„
C. riMatihs
)
„
C. sylvicultrix (Yellow-backed
)
Tetraceros quadricornis (Four-horned
Antelope).

Av. dur.
months,

iu

49
4

23

7

26

Max. duv.
months.

in

109
20
75
107
109
43

11

22-7

13
10
9

34

13

14-9

3

27

4

.

38

1

3

3

19

28

66

The maximum and average durations of the Cephalophine
Antelopes are rather lower in proportion to their size than those
There has been omitted from the
of the Bubaline Antelopes.
tables, however, a considerable number of examples that lived less
than a month in the Gardens.
^%9^
Indiv.

NeOTRAGIN^.
Oreotragus saltator {KXi^s^yvingev)
Raphicerus melanotis {Gvys-ho^
R. tragidus (Stein-bok)
nigricaudata
(Gambian
Ourebia
Ourebi).

The number

Av.dur.
months,

m

Max. dur.
in

4G

1

2

6*5

2
3

3

46
10
4
105

40

make

of individuals is too small to

months.

inferences

useful'.

^°-°f

CeRVICAPRIN^..

Indiv.

Cohus ellipsi2)rymrms{Govi\rao\\Wsitev-

.Av.dur.
months,

in

39*3

3

Max. dur.
in

months.

47

buck).
C. unctuosus (Sing-sing
isahellina
Cervicapra

Water-buck).
(Isabelline

4

100

2

19

183
36

2

43

83

Antelope).
C. holior

(Bohor Antelope)

Antilopin^.
Gazella, \N\\ole genws.

G. arahica (Arabian Gazelle)
G.hennetti{li\di\axi
)
„
„
G. cuvieri (Cuvier's
)
G. dorcas (Egyptian
„
)
6^.

e^^c^ore (Spring-bok)

118
20

24-4

18

71

11

10-8

57

1

27
9

3

112

3

22-7

20
30*

94
65
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No. of

J \

{cont.).

j„^i,._

(Loder's Gazelle)

Av. dnr.
months,

i„

2
1

8
2
8

dur.

months.

55

55
41
58
18

1

(Marica
„
)
(Mohr's
„
G.mohr
)
O. muscatensis (Muscat
.,
)
(Korin
G. rufifrons
)
v
(ScBmmerring's
G.
soeinmerringi

Max.
in

71

58
45
38
69

21
31

Gazelle).

26

O. suhgutturosa (Persian Gazelle)
^?ii?7ojoecermmjora (Indian Antelope).

36

7

Gazelles in proportion to their size have a good

The

and average

73
112
100

47-5
33-5

2

speHi (Speke's Gazelle)

<?.

maximum

dui-ation,

HlPFOTRAGIN^.
Hippotragus

equimis

1

123

123

2

68

89

15
6
4

83
24
129
127
178

216
90
177
216
219

(Equine
Antelope),

i^.

7M>er (Sable Antelope)

Orygin^.
Or?/a:;,

whole genus

O.'fteailWx (Beatrix

Antelope)

(Beisa

0. beisa

0. leucoryx (Leucoryx

Addax

„

)

,,

)

naso-viactdatus

5
2

(Addax
Antelope).

With

exception of the Beatrix Antelope the

members

of this

and handsome group display a remarkable longevity,
18 years being the record, and a high average viability.

fair -sized

,S'.

(Kudu)

i'mSer^is (Lesser

Kudu)

Tragelaphus grains (PleeiSSiut Antelo-pe)
7'. scW/)^v«.s (Harnessed Antelope)
T. si/lvatici(,s (Bosch-hok)
Boselapkus tragocamehis (Nylghaie) ...

The

Max. dur.
in months.

16

71

6
2
2
12

35

118
94
80
78
72
82
146

Indiv.

Oreas canna (Eland)
Strepsice7'os kudto

.Av.dm-.
months,

^'°;."^

TrAGELAPHINJ^.

m

44*5
42*5

4

36
49

9

71*4

large Tragelaphine Antelopes have a proportionally high
duration and their average .duration shov/s that even

maximum

Kudu, which has been supposed to be specially
London, they have a good viability.

including the
delicate in

RUPICAPRIN^.
Rupicapra tragus (Alpine Chamois)

...

1

iYemorAcecZMS ^or«7 (Goral Antelope)

..

1

.

24
212

24
212

RELATIVE VIABILITY IN MAMMALS AND
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lilROS.

The most striking feature about these recoi'ds of Antelopes is
that in proportion to their size, they appear to have better lives
Within the group there is a fairly close
than the cattle,
correspondence between size and dui-ation, but a few species
such as the Beatrix and the Chamois are specially delicate. Tlie
conditions under which these animals have been kept vary as to
the provision of artificial heat, most of the Gazelles having been
least well provided with it, but in nearly every case there has been
access to the open air.
Oapt. Flower's records of maximum duration are specially
inteiesting, as it is to be expected that the climate of Egypt
would be specially favourable to Antelopes. His highest figures,
however, do not differ much from ours 8 years for a Cobus
defassi, still alive, over 11 years for a Dorcas Gazelle, 10 years
for a Scemmerring's Gazelle and for a Sabre-horned Oryx.
;

No. of

Caprine.

Indiv.

Cwpra^ whole genus
C. regagrus (Grecian Ibex)
C. caiccasica (Caucasian Ibex)
C. hircus (Angora Goat)
(7. Aispanica (Spanish Ibex)
(Alpine
G.ibex
„ )
C. megacei-os (Mfxrkhooi)
nubiana (Nubian Ibex)

C

C. sinaitica{\i\mdt\c

,,

)

Hemitrag us jenilaicus (Thai-)
Ovis, whole genus
0. blavfordi {BhidonVs ^heep)
0. 6«rrAe^Burrhel Wild Sheep)
0. cydoceros (Punjab ,,
,,
)

50
5
2

18
1

2

15
6
1

10
68
1

21

Av. dui'.
mouths,

in

50
59

57
78
166
32
103
133
101

24
45

45
143
231
46
193
137
31
231
134
28

51

46
46
46-7
51

20
50
43

O.vigneiiJjTiiiX)

15

2

1 (36

32
103
55

^fZgrsom (Great Tibetan Sheep) ...
2
0. mz<smo?i (Mouflon)
15
0. tragelaphus (Barbary Wild Sheep) .21

Sheep and goats are supposed to have a shorter

duv.

months.

1

54*5
53-5

6

6>.

]\[a\-.

in

life

than

Metchnikoff, quoting Grindon, assigns 14 years as an
extreme age for domestic sheep, 12 an old age, and 8 to 10 as
the time when senile changes are expected. These records show
that wild species of sheep and goats may attain great ages, a
goat having lived about 14 years and a Mouflon over 19 years in
the Gardens. The average duration is lowered by the number of
lambs the life of which was not good, and if this allowance be
made, it is clear that the sheej) and goats have a fairly good
viability. They are of course kept with free access to the open air.
Capt. Flower gives no higher recoixls.
cattle.
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Av. dur.
in months,

Max. dur.
in montlis.

6

9

30

No. of

.

AnTILOCAPRID^.
Antilocapra americana (Pronghorn)

...

Prongliorn Antelopes are notoriously delicate in captivity, not
only in London, but in other zoological collections. The records
afford no information as to the specific longevity, and only
confirm knowledge as to the low viability of these animals.

GlRAFFID^.
(?«'«/«,

229

101-9

10

whole genus

It is to be expected that Giraflfos, in correspondence with their
large size, should have a relatively great specific longevity compared with other ruminants. The record, a duration of over
19 years, is just surpassed by that of a Zebu, and whilst it is
fairly high, is certainly not high in proportion to the great size

The average duration shows a

of the animal.

fairly

good viability.

Giraffes have always been given artificial heat in cold weather, and
for the most part have been allowed access to the open air only

in

summer.
Capt. Flower records a Girafi"e

still

alive after 8 years' duration.

Cervid^.
No. of

1. »-

iVlOSCHTNiE.

jj,j-y_

Mosckus tnoschiferus (Musk-deer)

Musk-deer have shown a low

Av. dur.
months,

-^

Max. dur.
months.

in

65

26

4

There

viability.

is

some

difficulty

as to their food in captivity, as their natural diet of twigs and
buds is difficult to supply; they are animals capable of surviving
extreme exposure to cold, and in captivity have probably been sub-

jected to too

much

artificial

warmth.

fy^

Cervine.
CerwiZ^s, whole genus
C. crinifrons (Hairy-fronted Muntjac).
C. Zacr?/m«OTS (Crying
C. muntjac
0. reevesi

Muntjac)

(Indian
(Reeves's

:>

)

,,

)

in months,

14

71
73

1

5

126
39
105

9

16

1

7

Elaphodus michianus (Michie's Tufted

.Av.dur.

Indiv.

Max. dm-.

m

months.

126
73
126
96
121

46

Deer).

Cervus, whole genus

173

68*8

243

Red-deer group.
Cervtts elaphus

(Red Deer)
(Kashmir Deei)

C. A;asAm^V^VMi^^s

C.

maral
C.Uehdorfi

(Persian
(Liihdorfs

C. canadensis

(Wapiti

'

,,

)

„
„

)......

)

17
1

3
2

10

69
148
98
52-5
156-9

191

148
172
79
243

RELATIVE VIABILITY IN MAMMALS AND BTRDS.
Av. dur.

Sika group.

Sliv'

siJiCi (Japanese Deer)
mantchuricus (Mantchurian Deei-)
C, taevanus
(Formosan
it
)

Cervtos

C

.

•

39
4
^

Axis group.
27

G. axis (Axis Deer)

Sambar group.

C aristotelis = ?t?iico?o/')(Sambar Deei-).
C hippelajihtis (Rusa Deer)
(

C. moluccensis (Molucca

,,

C. philipjnnus (Philippine

(Kuhl's
C. alfredi (Prince Alfred's
C. porcinus
(Hog
C. kuhli

Swamp Deer

)

1

3
12

)

3

„
„

)

2

„

)

,,

5
16

)

group.

C duvcmcelli

(Barasingha Deer) ...
G. schomburgM (Schomburgk's ,, ) ...
(Panolia
G. eldi
,,)...
G. davidianus (Pere David's Deer) ...
mesopiotainica (Persian Fallow
Deer).
D. vulgaris (Common Fallow Deer) ...
Alces machlis (Moose)
Hydro2yotes inerinis (Chinese WaterDeer).
Gap7-eoliis cap)raia (Common Roe-deer).
(White-rumped RoeG. pygargus

Dama

1

1

3

3

8
8
6
3
9
1

deer).

Gariacus^ whole genus

83

G. camjjesti'is

(Pampas Deer)

G. gymnotis

(Naked-eared Deer)

G. leucurus

(White-tailed

6
5

)

1

C.macrotis
(Mule
„ )
G. mexicanus (Mexican
,,
)
G. nemorivagus (Wood Brocket)
(Red
C. rufus
,,
)
O. virginianus (Virginian Deer)

24

Furcifer chilensis

(Gemul
(Pudu

Pibdua himiilis
Rangifer tarandus (Reindeer)

,,

18
7

6

16

,,

)

1

,,

)

4
11

459
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potential longevity of Cerviclse differs much from that of other
ruminants. Within the group, there is the usual rough correspondence between duration and size, the larger animals reaching
greater ages and being hardier than the smaller animals; the
records of average duration are lower, in some cases (e. g. Sika,
Axis and Red Deer), reduced by breeding, the mortality amongst
the young being heavy. Some kinds of Deer have a specially
low viability in captivity, as for instance the Moose, most
probably on account of the difficulty of supplying it with
natural food, whilst all Deer of the genus Cariacus except the
Mule Deer appear to be naturally delicate. The vast majority
of the deer have been kept under similar conditions, with
unwarmed shelters and free access to the open air.
Capt. Flower's highest record is that of an Axis-deer, still alive
after over 9 years' duration.
Max. dur.
Av. dur.
months, in months.

No. of

rn

iRAGULIDiE.

Jiidiv.

Tragulus, whole genus
T. javanicus (Javan Ohevrotain)
T. memioina [Indmn
)
,,
T. stoiiZeya^ms (Stanley's ,,
)
Hyomoschus aquaticus (Water Ohevro-

in

28
10

1 1

9
9
11

12
12
4

"4

50
43
33
50

9'

11

tain).

Nothing is known as to the potential longevity of Chevrotains,
and the record of over four years would appear to be considerably
lower than what might be anticipated for these animals. The
viability in captivity is very low, and the records of average
duration would be much lower if a considerable number of
examples that lived for less than a month had been included.
These animals have always been assumed to require special
protection from cold and have been kept in warmed houses without access to the open

air.

T T> w
UAMELID^.
p,

Z«7?t«,

whole genus

Z. ^^^.a?^.acos (Huanaco)
Z. j9«cos (Alpaca)

L. peruana {JAsiTa&)

Cam elus dromedarms ( Dromedary)
C. baciriartus {Bsictriein Csuvael)

^^-

°^

IikWv.

14
6
2
6
6
5

•'^^'-

in

^^^'-

months,

69
72
9

95
44
110

Max.
in

dur.

months.

187
187
14
156
145

204

Flourens has set down the life of a Camel as reaching to
40 years, but the longest record amongst the Camelidse is only
17 years. A Llama that died at the Gardens recently, after a
duration of 15 years, showed plain evidence of senile degeneration.
The figures of average and maximum duration show that the
Camelidse, notwithstanding their size, and the absence of difficulty
in providing appropriate food and accommodation, are not longlived animals.

RELATIVE VIABILITY IX MAMMALS AND BIRDS.

H1PPOPOTAMID.E.

j„^i^.

amphibms

IHpiwpotamus

Av. dur.
months,

No. of

TT

(Hippo-

in

461
M.ix. ilur.
in

months.

335

290

3

potainus).

been surpassed by
a female Hippopotamus, born in the Gardens and which recently
died at the age of 39 years. The viability of these animals is
good, if they are sufficiently protected from cold in winter, but it
is to be noticed that if the maximum ages attained give any
indication of the potential longevity, the Hippopotamus, in proportion to its size, cannot be regarded as a long-lived animal.

The maxiraum duration

of nearly 28 years has

Av.duv.

PhACOCHCERID^.

f°-.°*
Indiv.

Phacochcerusafncanus[JEi\{?in^BW{\v\.h.og)

P.

oe^/iiop/cits

in montlis.

24
55

1

(Ethiopian Warthog)

6

Max-, dur.

m

months.

24
131

SuiD.E.

Sus, whole genus

25

andamanensis {Andsimoxi S\viu.e) ...
cristatus (Indian Wild Swine)
?ezteo?rty5^aa; (White-whiskered Swine)

Stis

2

S.

2
5

/6'.

S

papuensis (Vii^wsiW Yig)
scro/a (Wild Swine)
Porcula salvania {Vigmj Hog)
Bahirussa alfitrus (Babirussa)
Potaviochceri(,safrica7ius{^ovLt]\ern'R\wQv-

54-5
65'8

1

74

15

40
48

.

/S'.

55
134

5
6
5

41
86

234
147
89
158
74
234
90
126
176

Hog)
P.

joe?wc^7/afws

(Red River-Hog)

6
Dicotyles lahiatus (White-lipped Peccary) 5
i>. i!cya^it (Collared Peccary)
20

The maximum duration

4
71
22-9

11

112
162

of nearly 20 years for one of the
limits that various authors

Swine corresponds with the

Wild
have

assigned to such animals. The viability is not good, and the
average would be much lower if a number of animals whose
duration was less than a month had not been omitted.
Capt. Flower's highest records are that of a Wild Swine still
alive after 12 years' duration, and a Babirussa alive after 9 years'
duration.

Summary

of Artiodactyla.

The Artiodactyla contain animals

we cannot

of so

many

different kinds,

expect to find a close correspondence between
size and longevity throughout the whole group, although on
the whole such a correspondence exists throughout the subgroups. The group as a whole is not notable for longevity in
proportion to size, and as the majority are vegetable-feeders with
capacious hind-gut and great tendency to intestinal putrefaction,
the general condition is in agreement with Metchnikofi''s theory.
Antelopes, sheep and goats, and deer appear in pi'oportion to
their size to have better viability than cattle, girafifes and camels,
whilst on the whole the non-ruminants are hardier, in proportion
to their size, than the ruminants.
that
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CETACEA

AND SIRENIA.
Very few examples are contained

in tlie records, and the
duration of these was only sutiicient to show the complete
unsuitability of the conditions and certainly alforded no indication
There
as to the general viability and longevity of these animals.
is of course abundant evidence from other sources as to the high
potential longevity of Cetaceans, but I know of no definite
evidence with regard to Sirenians, which as vegetable-feeders
with complicated intestines might be supposed to have short lives
in proportion to their bulk.

EDENTATA.
„ ^ ^ ^^
Bradypodid^.
Tj

No. of

.

1,^^;^_

BradypiijS tridactylus (Three-toed Slotli).
Cholopus didaciylus i^vfo-toedi '^\ot\\) ...
C. hoffmanni (Hoffmann's Sloth)

Av. dur.
i,^

„^„„^i,^_

Max. dur.
-^ ,^^^„ti„_

8

underl

1

2

7

14

29

13
133

I am ignorant as to any recorded information regarding the
potential longevity and viability of Sloths.
Lydekker, in the
Royal ISTatural History, remarks on their power of I'ecovery from
injury and capacity for enduring long periods of starvation,
correlating these qualities with general low organization, and
comparing the animals with reptiles.
Certainly, however, it
cannot be assumed that creatures of low organization have a
relatively high potential longevity.
As Sloths are rather small,
vegetable - feeding animals, with fairly bulky hind-guts, on
Metchnikofi's theory, their duration of life and viability ought
to be low.
The maximum record of over 11 years for a
Hoffmann's Sloth is certainly high, but the average dux^ation of
Sloths is extremely bad.
The failure has been complete in the
case of the Three-toed Sloths, very great with the Two-toed,
whilst there has been a partial but very irregular success in the
case of Hoffmann's Sloth.
Sloths are nocturnal inhabitants of
tropical forests, and in captivity they have been assigned confined
quarters in warmed houses, without access to the open air.
Their quiescence by day probably has led to the need of air and
exercise at night being overlooked.

DaSYPODIDJI:.

^"-f
liidiv.

(Mulito Armadillo) ...
7'. jijeSa (Peba Armadillo)
:Z'. ^fl;P/>Ze?'i (Kappler's Armadillo)
i)as2/pts «^^5i^^i^^s (Little Armadillo) ...
Z>. setccMiciits (Six-banded Armadillo) ...
Z). m'ZZostis (Hairy Armadillo)
Xenicrus
unicinchis
(Broad-banded
Armadillo).
Tolypeides tricinctus (Brazilian Threebanded Armadillo).
Tafifsw

A;^&HcZc«

_

6

16
2
6
6
31
2

.A^'-d"v.
ni months,

8'5

17
53
19
9*3

Max. dm-.
iii

uioiitlis.

40
45
54
23
19

33

157

6

11

18

8
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Regarding the potential longevity of Armadillos, I am unaware
They live on carrion, insects and
of any recorded information.
vegetables, and the hind-gut is of very moderate relative capacity.
The record of 13 years for a Hairy Armadillo seems good, but the
average duration is very much less than that. Throughout the
period in question most of the Ai'madillos were kept in the
interior of a badly ventilated and very warm room.
Oapt. Flower records a duration of over 8 years for a Hairy
Armadillo.
No. of

T,_

MYRMECOPHAGID.E.

i^^iv.

My9'viecophagaj ahata(Gre:xt Ant-e&tar).

Ta7nandua

tetradacti/la (TA.mand\i?i Aiit-

Mnx. dur.
Av. dur.
months, in months.

in

46

10
12

10-8

172
60

eater).

The records of 14| years for a Great Ant-eater and 5 years for
a Tamandua Ant-eater are very much in excess of the average
They have always been carefully
duration of these animals.
protected fi^om cold, and not allowed access to the open air. It is
plain that they are creatures of low viability compared with their
potential longevity, but that they have been subjected to very
unsuitable conditions.

^
MANID^.

Indiv.

Manistriciospis (White-heWied'PsiV.goMn).
3I.(Pholidotis)gigantea{GisintFiingolm).

The records only

Ill
Ill

No. of

^

testify to the failure to

in

Max. dur.
Av. dm-.
months, in mouths.

keep these animals in

captivity.

Orycteropid^.

Or i/cte7-opus capensis

{G-a:pe

Ant-heHi')

0. cethiopicus (^JEihio])iein Aiit-hear)

...

4

...

1

52
17

117
17

The record of over 9 years for a Cape Ant-bear gives an
indication that these animals are able to live to a considerable
The difference between the maximum and average durations
age.
shows the low viability of these animals under the conditions of
their captivity.
In the period in question they have been kept in
heated houses without access to open air.

Su'mmary of Edentata,

The most notable feature in the records is their great variation.
The maximum durations are sufficient to deduce from them that
these animals have a fairly high potential longevity which varies
roughly with their size, and that their viability is low under the
conditions in which they have been kept.

..
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No. of

-.^

MACROPODID^.
Macrojius, whole genus

I„div.

200

M. agilis
(Agile
Wallaby)
M. hennetti
(Bennett's
„
)
M. hillardieri (Red-bellied
)
M. brachiurios (Short-tailed Wallaby) ..
M. derhianus (Derbian
) ...
M. dorsalis
(Black-striped
„
)
M. giganteus (Great Kangaroo)
M. melanops (Black-faced Kangaroo) ...
M. parryi Parry's Wallaby)
M. rohustus (Great Wallaroo)
M. ruficoUis (Rufous-necked Wallaroo)
M. rufus (Red Kangaroo)
M. thetidis (Thigh-striped Wallaby)
M. ualahatus (Black-tailed
„
)
,,

,,

.

.

(

.

Petrogale, whole genus

P. hrachyotis (Short-eared Kangaroo)...
P. jt*e?WCT7^«i{a (Brush-tailed
,,
) ...
P.
xanthopus
(Yellow-footed
Rock
Kangaroo).
Onychogale frenata (Bridled Wallaby) ...

O.unguifera

(Nail-tailed

„

)...

Dorcopsis hictuos'us (Mourning Kangaroo)
Z>. miiZ^eri (Muller's Kangaroo)
Dendrolagus inustus (Brown Tree Kan-

5

35
7

15
19
8

30
13
1

15
6

30
4
12
44
1

15
28
12
6
1
1
1

garoo).

D. hennetti (Bennett's Tree Kangaroo)
rufescens (Rufous RatKangaroo).
Bettongia, whole genus
B. cuniculus (Tasmanian Rat-Kangaroo).
.

jEpyprymmis

B. gaimardi{Ga,iviiSivdiH
„
).
,,
B.lesueuri (Lesueur's
„
)
,,
B. penicillata (Ogilby's
,,
,,
)
Potorous tridactylus (Common Rat-Kangaroo).
PHALANGERIDiE.
Dromicia nana (Dormouse Phalanger)
Petau7-us, whole genus
P. australis (Yellow-bellied Phalanger).
P. hreviceps (Short-headed
„
).
P. scmreus (Squirrel-like
,,
).
.

P seudjOcMrxis
Trichosurits,

peregrinus

(Ring-tailed
Phalanger).

whole genus

4
19

24
3
15
3
3
5

4
48
2

32
14
1

71

T. canimts (Short-eared Phalanger)

1

T.fuliginosus (Sooty
T. orientalis (Oriental

7

,,
,,

T, vulpemla
(Vulpine
,,
Phascolarctos cinereus (Koala)

)

)

)

,.

1

62
3

Max. dur.
Av. dur.
months, in months.

i„

30-2
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It is impossible to separate,

Kangaroos,

Wallabies,
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by any important characters, the

Kock Kangaroos, Rat- Kangaroos, and

They form a series roughly corresponding with the
ruminants amongst higher mammals, and have similar habits
The alimentary tract, although much simpler in
and food.
structure than that of ruminants, possesses a capacious hind-gut
and ctecum, and they are therefore animals that might be
expected to have low potential longevity and poor viability.
Phalangers.

The maximum duration
of a kangaroo, is more

in the group, nearly 14 years in the case
or less what might be expected, and on

rough coiTespondence between size and
is low compared Avith the
maximum duration, and it is a fair inference that the viability is
not good. Amongst the Phalangers, however, thei^e are remarkable exceptions, the maximum duration and the average duration,
in a number of cases, being unusually high in proportion to size.
In reflecting upon this I was disposed at first to distrust the
records in animals so little individualized it might well be that
mistakes had been made as to individuals, and hence that wrong
durations had been assigned in the records. Although this may
well have happened in some of the cases, it is not a sufficient
explanation.
A period of 33 years is covered by the records, and
even where the number of individuals was largest, the number of
individuals alive at any one time was probably not more than 3 or
4 at most, and the chance of confusion was therefore not great
there are moreover cases of remarkable duration where the
number of individuals was so small as to make confusion practically or absolutely impossible,
of two Yellow-bellied Phalangers,
for instance, one lived over 10 years, and one Short-eared
Phalanger lived over 7 years. It is clear that these animals have
a high viability. In the period covered by the record some of
them were kept in fairly roomy cages, but in an artificially heated
house without access to the open air. Others were kept in small
Unfortunately I cannot
outdoor cages with no artificial heat.
now trace which individuals lived in these very difierent kinds of
quarters.
Since the period in question several species have
thriven in a shed open to the outer air, without artificial heat,
but with protection from wind. Capt. Flower records a Great
Grey Kangaroo, a Black-faced Kangaroo, and a Wallaroo, each
the whole there
longevity.

is

a

The average duration

;

—

alive after 10 years' duration.

Phascolomyid^.
Phascolomi/s, whole genus
P. latifrons (Hairy -nosed Womhat)
P. mitchelli (Common
)
„

A

.M«^'-<^i"-.

J?°-.f
Inrtiv.

13

4
9

^J-Jl\months,

Ill

74
88
68

in

months.

212
212
189

record of nearly 18 years for a Wombat seems to show that
these animals have a high potential longevity in joroportion to
their size, whilst their viability, as shewn by the average duration,
Throughoiit the period, they were kept in an unheated
is good.
shelter with free access to the open air.
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Av. duv.
months.

No. of

Peramelid^.

liidiv.

in

Max. dnr.
months.

in

19-8

Feragale Za^/oiffsf Rabbit-eared Bandicoot).
,,
Perameles obesida (Short-nosed
).

17

omnivorous and carnivorous marsupials show low
average durations. Tliey have a capacious hind-gut
and Cfficum in proportion to their size. They have been kept in
small cages in a heated house, without access to fresh air, and
have not done well.
These

little

maximum and

No. of

Av. dur.
Indiv. in months.

DASYURIDiE.
(Tasmania!!
Wolf).
Sarcophilus tirsinus (Tasmanian Devil)
Basyurus^ whole genus

Thylacinus

cynocephalus

.

2). 'OT«cit?aiMS

mvemmts

i).

(Spotted-tail Dasyure)

(Mavxge's

„

...

)

Max. dur.
months.

in

103

7

43

7

52-5

61

33
37

82
75
82

44
5

9,8-p;

39

-

Compared with Carnivora of similar sizes, the maximum
duration of these carnivorous marsupials is not so high, sugOn the other hand,
gesting possibly a low potential longevity.
the average duration is rather better in proportion, which may
be evidence of a greater viability. The conditions under which
they have been kept are similar to those of trtie Carnivora larger
forms like the Thylacine have been given unheated shelters with
the smaller forms, for the most part,
access to the open air
have been confined in artificially warmed houses.
:

;

No. of
Indiv.

DiDELPHYIDiE.
Didelphys, whole genus
D. azarce (Azara's Opossum)
D. cancrivorus (Crab-eating Opossum).
(Cinereous
D. cinereits
D. crassicaudata (Thick-tailed

(Woolly
(Murine

B.
D.
D.
D.
B.

nudiccmdata (Rat-tailed
(Quica
opossum,
(Philander
philander

D

virginiaiia

lanigera

murina

(Virginian

The Opossums, which

Av. dur.
months.

in

92
20

10-8

31

13
5
16
19

1

5
6
2
2
9

4
12

1-

9
11
4-

Max.
in

dur.

months.

85
28
85
5

28
53
2

14
22
9

16

are omnivorous and carnivorous, display

average durations, and so far as this evidence
goes would appear to have a relatively low potential longevity
and a poor viability. On the other hand, they have been treated
as animals requiring protection from cold at all costs, and have
been kept in artificially warmed houses without access to the

low

maximum and

open

air.
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of Marsiqjialia.

The records show in the first place that whilst within tlie
different divisions of Marsupials, there is frequently a close
correspondence between size and longevity, there is no such
The maximum
relation if the group be considered as a whole.
duration was that of a Wombat which lived nearly 1 8 years in
the Gardens; next comes a Kangaroo with a dui-atiouof 14 years;
then some small Phalangers reaching neai^ly 12 years; then a
Thylacine reaching nearly 9 years. It is notable that much the
best records are in the case of animals which have had good access
to air the chief exception, and this only a doubtful oiae, is that
of the Phalangers.
;

MONOTREMATA.
Echidna

Jiystrix

(Echidna)

The records are

.Av.dm-. Max. dm-.
mouths, in months.

fY^
liidiv.

Ill

1'5

4

sufficient only to

show the

5

the period
in question, to pi-ovide suitable conditions for these animals.
They have always been kept in artificially heated houses.
failure, in

Summary of Mammalia,
advisable to repeat here that the material on which this
is based, is defective in certain important respects.
No information was available as to the condition of the animals on
I have tried to eliminate this source of eri-or to a
their arrival.
certain extent, by omitting in most cases entries of animals that
It

is

communication

had lived less than a month in the Gardens. Similarly, no information as to the age of entrants was available. It is oJdvIous that
the heavy incidence of mortality in very yoruig animals is an
important factor independent of the special conditions of captivity,
whilst the possibility of duration is naturally less in old animals
than in young adults. These defects probably have abnormally
lowered the records of average and of maximum duration, but to
what extent I am unable to guess. At the beginning of 1911,
I put into operation a system suggested to me by my friend
Mr. J. L. Bonhote, F.Z.S., and I hope that thirty years after this,
someone will be in a position to institute an enquiry similar to the
present communication to the Society, but based on more exact
In every case where it is possible, a card is prepared for each
data.
new arrival at the Gardens on the face is placed the name, and
mode and date of acquisition of the animal on the reverse is
entered the first place of detention, the apparent condition of
health, and any indications of age (" very young," " adult," or
;

;

" old adult," unless exact particulars are known)
the card follows
the animal to each successive house in Avhich it may come to be
placed the dates of such changes and any important events in
finally, at the Prosectorium, the date and
its history are noted
cause of death are entered, with any further data as to age that
may be available.
;

;

;
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In the meantime, however, it is possible to gain considerable
information, at least of a comparative kind, fiom such records as
I

had at

my

disposal.

Uncertainty of age and varying conditions of health on arrival,
arid the abnormal conditions during detention, make it doubtful
if the maximum durations at the Gardens give very reliable
evidence as to the potential longevities of the species concerned.
The following conclusions, however, have some foundation, at
Amongst Primates, the Anthropoids
least if taken relatively.
have a lower potential longevity than man, and longevity
decreases gradually towards the smallest monkeys, whilst in the
case of

Lemurs

it rises

considerably.

The

potential longevity of

Carnivora is relatively high, and wherever the conditions are
reasonably favourable, cases of long life in proportion to size are
Rodents
abundant. Insectivora have low potential longevity.
have an unexpectedly high potential longevity, there being many
Elephants
cases of unusually great age, in proportion to size.
and the larger Ungulates have low potential longevities in prohave a i-elatively low
all Ruminants
portion to their size
potential longevity, and the correlation with size is absent, or
almost reversed in proportion to their size, many of the smaller
forms, such as Sheep and Goats, are much longer lived than
Edentates supply a number of
Giraffes, Elands, or Cattle.
examples pointing to a high potential longevity; whilst Marsupials
generally, with exceptions, such as Wombats and Phalangers,
have a relatively low potential longevity.
Metchnikoff has elaborated the view that a chief cause of
;

;

auto-intoxication from intestinal putrefaction, and
on the whole, those animals v/ith the most capacious cseca,
large intestines and rectums, have the shortest lives in proportion
The inferences from the maximum
to their size and organization.
and average durations recorded here, are in general agreement
with this view the number of instances of animals and groups
of animals with relatively capacious hind-guts and short and
The most notable exceptions are
fragile lives being very great.
some of the Rodents, for instance Squirrels and Porcupines, and
some of the Marsupials, such as Wombats and Phalangers, which,
although they have relatively capacious hind-guts, have relatively
high viability and longevity. It must be noted, however, that if
the data were such as to exclude the unfavourable effect of the
special conditions in captivity, these exceptions might disappear.
I think the general proposition is true, that in proportion to
its size, an animal with a short hind-gut is hardier and has an
senility is

that,

;

expectation of longer

life.

inference that I draw from these records
the complete failure in practice of the theory that protection
from cold by artificial heat is the fundamental requisite for
mammals in captivity. In the long list of mammals, belonging to
nearly every group, and coming from every part of the world,
there is no case of the successful application of this method, that

The most important

is
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to say, there is no case where the maximum duration is near
what might be expected, and the average duration bears a
is

reasonable relation to the maximum. Individual exceptions, or
knowledge from other sources, show us the ages to which animals
may attain the records show the complete failure to get near
;

what

is

Where comparative experiments have been

possible.

made the

Compare the large cats, which
contrast is amazing.
were relatively well housed, with the small cats, which were
confined in an overheated house without access to open air
compare the civets, which were kept out of doors, with the genets
and paradoxures, kept in a heated house the larger canines with
the smaller forms the ratels and badgers (unheated) with other
mustelines (heated) ; the raccoons (unheated) with coatis (heated);
the squirrels and porcupines (unheated) with most of the other
rodents (heated) the larger marsupials and wombats (unheated)
with the smaller marsupials (heated).
;

;

;

The most fatal type of housing for any mammal (or bird) is
being confined to the interior of a warmed house, without free
The conditions of course are very
access to the open air.
complex, and I do not suggest that the provision of heat is in
itself an evil.
The ideal throughout the period I am discussing,
and which still maintains an evil existence in the minds of a
majoi-ity of those who have to do with living animals, is that, in
the first place, animals have to be kept warm. Warmth having
been secured, the more advanced persons have consented to, or
even urged, the advantage of ventilation, moistening of the air,
and so foi-th. The idea, however, is wrong. The first requisite
is free access to the open air, the next is light, space and cleanliness
these things having been secured, any form of heating
that may be thoug-ht advisa,ble, may be added in so far as it does
So far
not in any loay interfere loith the 2}rimary considerations.
as I can judge from my experience and observations, the maintenance of an equable temperature, and p]:-obably even a gi'eater
amount of heat than is usually provided, is important in the case
;

of

reptiles

young or sick mammals or birds. Adult
normal state of health and if provided
space for exercise, not only do not require an

and

mammals and

of

birds, if in a

with tolerable
equable temperature, but thrive better if they are subjected to
changes of temperature. The best possible conditions for them
are free access to large open-air enclosures, with adequate windscreens, and with the possibility of retreat to small, dry shelters,
which may or may not be provided with some form of artificial
heat.
The smaller such shelters are the better, and certainly they
should not be, whether heated or unheated, part of a building to
which visitors have access. In a much larger number of cases
than is generally supposed, if such shelters are small and dry, and
provided with appropiiate bedding, artificial heat is unnecessary.
Mammals and birds, if they have room for exercise in fresh air,
not only can maintain the heat of their bodies, but as a dii-ect
reaction to the stimulation of air and change of temperature,
Proc. Zool.

Soc— 1911.

No.

XXXI.

31
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improve in general vitality and in the quality of their hair, fur,
Their viability is in a large measure determined by
or feathers.
their power of resistance to bacterial and probably other parasites.
It is impossible to ward off infection altogether, but the general
condition of the body and exposure to light and air are the most
certain preservati\es.
It appears to be certain that although infection by a very few
parasites (microscopic or macroscopic), as these are living
creatures with the power of reproduction, is theoretically
enough to contaminate an animal, yet, in actual practice, a fairly

heavy bombardment of parasites is necessary. Confinement in
heated houses not only weakens the natural power of resistance,
but affords the greatest opportunity for heavy bombardment.
Exposuie to cold, light and air rapidly destroy a vast proportion
of the parasites or their eggs or embryoes that are not in actual
occupation of their host, and warmed houses afford the best
I do not doubt, that by reducing
possible environment for them.
artificial heating as much as possible, and by making the shelters
as small and as easy to clean as possible, the damaging effect of
parasitic infection could be reduced enormously.

AVES.
PASSERES.
^°-.°^'

TURDIDJE.
Tiirchis,

whole genus

68

T. cdhiventris (White-bellied Thrush).
T. cardis (Grey Thrush)
T. falklandicus
(Falkland
Island
^T.j'Zfmj'jes

Thrush).
(Brazilian Grey Ousel) ...

T. iliacus (Redwing)
T. leuconielas (Brown Thrush)
T. onet'tda (Blackbird)
T. migratorius (American Robin)
T. musicus (Song- Thrush)

2
1

1

9

5
7
11

T. tmistelinus (Wood-Thrush)
T. 20<x:cilopterus (Grey- winged Blackbird).
T. pilaris (Fieldfare)
T. rufiventris (Red-bellied Thrush)
T. torquatus (Ring-Ousel)
T. tristis (Sorry Thrush)

2

...

T. viscivorus (Missel Thrush)
Geocichla citrina (Orange-headed Ground

4
4
1

8
3
5
2
3
2

Thrush).
G. wardi (Pied

Ground Thrush)

Monticola cyanus (Solitary Thrush) ...
M. saxatilis
(Rock
„
)...

Myiophonus

horsfieldi

(Horsfield's

Whistling Thrush).

1

7

6
1

Av. dur.
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TUEDID-E

Max.
(coilt.).

dur.

Indiv.

Saxicola cencmth e ( Wlieatear )
Pratincola ribhetra ( Whinchat)

11
7

4

Rthticilla 2^hoe')iicv,rus{lieA&t?^vt)

R. tithys ( Black Redstart)
Cyanecula suecica (Blue-throat)
Erithacus rubecida (Red-breast)
Mii'o cdhifrons (South Island Robin)
Copsychus saularls (Indian Dial-Bird).
Gittocincla macrura (Indian Shama).
Sialia loilsoni (Common Bluebird) ...
Dcmlias luscinia (Nightingale)

.

.

Sylvia, whole genu.s
»S'. atricapilla (Blackcap)

.'

Whitethroat)
S. curruca (Lesser Whitethroat)
S'. sylvicola (Wood Warbler)
„
S. trochilus (Willow
)
Acroceplialus streperus (Reed- Warbler).
^cce?itor coKcms (Alpine Accentor) ...
A. nliodularis (Wood Sparrow)
Mimus polyglbttus (Northern Mocking
S. cinerea

471

(

1
1

4
4
9

4
29
21
21
13
3
3
1
1
1

11
1

26

Bird).

M.

saturninus (Saturnine

Mocking

3

Bird).
Galeoscop)tes carolinensis (Cat-bird)

...

Harporhyndius rufus (Brown Mock
Thrush).
CiGhlherminiadenswostris{W]\\te-eje(\
Mock Thrush).
ClNCLIDiE.
Cinclus aqtmticil.s {D\\)\)Qy)

3
3
1

16

16

7

7

26

14

8

31

PANURIDiE.
Pani(,rus

hiarinicus

(Bearded

Tit-

moiise).
Parid.^;.

Parus^ whole genus
P. ater (Coal Titmouse)
P. borecdis (Northern Titmouse)
P. caudcdus (Long-tailed ,,
)
P. ccerideus (Blue
,,
)
P. cristatas (Crested
,,
)
(Azure
,,
P. cyanus
)
(Great
,,
P. major
)
,,
P. pahtstris (Marsh
)
(Red-sided
P. varius
,,
)
Liothrix

lutev.s

(Yellow-bellied

55
4
5
2
9
2
3

14
3

13
41

Liothi'ix).

3r
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Q„

No. of
•

ASVilto.

acg/«

Indiv.

(Common Nuthatch)

Av. dur.
months,

in

Max.
in

dur.

months.

11

10

57

28

17

7

11

60
27
45
60

MOTACILLID^,
3IotacilIa^
Jf.

whole genus

/?«m (Blue-headed Wagtail)

MAugubris (Pied
M.melanope {Gvej
M.raii

„
„
„

(Yellow

10
8
3
10

)

)
)

J ??.^Ai(s, whole genus
A arhoreus (£vee Vi^it)

12

24
33

51

13"8

43
24
43
18

4

14

A. ohsmrus {^oc'k „ )
A pratensis (Meadow Pipit)

2
3

28-5

„)

1

.

.

A. spipoletta (Watev

Grallina australis (Australian Pipit)

7

2

2

11

20

41

31

132

1

12
15
46

12
15
132
79

.2

Pycnonotid^.
Pycnonotus, whole genus
P. atricapilhis (Black-capped Bulbul).
P. crocorrhotcs (Yellow- vented „
).
P. hcemorrhous (Red-vented
„
).
P. joGOsus
(Red-eared
„
).
(White-eared
P. kucotis
„
).
/-'. sinensis
(Syrian
,,
).
P xanthopygos {(Jhinese
).
,,
Ilemixos Jiavala (Brown-eared
„
).
.

Ilypsipeies maclellandi (Rufous-bellied

Bulbul).
Chloropsis aurifrons (Malabar Green
Bulbul).
C. A«rfZwicX"a (Blue- winged Bulbul)...

1

12
10
8

26-6
32-3

91

4

11

5
3
2

24
27
77

23
83
62
114

3

22

39

1

130

130

26
3

50
15

107
77

11

61

7

47

107
98

2

31

42

2

91

1

97

5

15*4

103
97
26

Crateropodid.'E.
Gai^ridax, vi\\o\e

geims

(White-throated JayThrush).
G. chinens'is (Chinese Jay-Thrush) ...
G. lencolophns
(White-crested JayThrush).
G. pectoralis
(Black-gorgetted JayThrush).
6'.jyersjw-/c:ZZi«i«s (Masked Jay-Thrush).

G. albogidaris

G.picticollis

Tnrnaqra

(CoUarerl

crassirostris

„

(South Island
Thrush).

Silna capisiraia (Black-lieaded Sibia)

Leucodioptron

).

canorum

.3

(Melodious
Jay-Thrush).

6

44
30

61
81

.
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n
^^,^„/„„*\
(C07l<.)CrATEROPODID^

No. of

.

Av. dur.
mouths,

Indiv.

Grammatoptila striata (Striated Jay-

iu

l\Iax.

in

dur.

months.

4

8

14

5
4

93
56

223
68

5
5

33

84

12
14
15

31

Thrush).
Struthklea cinerea (Grey Struthidea).

ampdinus (Grey Hypo-

HypocoUus

colius).

Oriolid^.
*S'e?'icM?i<^

me^wms (Regent Bird)

«?.(^/cit«

genus
(Black-naped Oriole)

^«(?tcfoo

(Sykes's

Oriolus, whole

O.
O.

,,

11

14
31

4

4
20

1

3

)

0.?fteZaftocej»AaZtt5( Black-headed Oriole)

I

DiCRURIDiE,
Chihia hottentotta
Jri«??u<.s,

A

(Jxidiiaxi

T)voYLg6)

...

whole genus

Wood

1

15'6

12

Swallow)

1

Wood

Swallow).

1

„
A. sordidus (Sordid
).
„
(White-eyebrowed
A. supercUiostcs

4
6

13
18

19
13
5

12

1

78

.

fuscus (Dull
j9erso7iato

-^4.

(Masked

Wood

'

8

8

20

20
20
62

Swallow).

LANIID.E.

Za?mts, whole genus
L. collurio (Red-backed Shrike)
L. excuhitor [GrQSit Gvey
L.lahtora (Indian „
)
„
Laniarms quadricolor (Four-coloured

„)

Shrike).

Gochoa viridis (Qve&a. Qocho^)

13*6
4'

78
49

13

21

1

34

34

1

14

78
3

Ampelidje.

Ampdis cedrorum

{Gedi?iV 'Bird)

18

A. garridus {yssixy^in^

MUSCICAPID^.
Muscicapaatricapilla{Pie^¥\yc&tc\iev).

8-5

13

14

39

3

HlRUNDINID^.

Hirundo

rustica (Swallow)

2

1

2

18

21

87
46

Nectariniid^.
.^os^erojos,

Z.
Z.
Z.
Z.

whole genus

dor salts (Grey-backed White-eye)
lateralis
(Lateral
,,
)
palpebrosus (Indian
,,
)
simplex
(Chinese
„
)

.2
.

.

.

24

12

11

2
2

70
29*5

25
87
58

.
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No. of

MTTTTPTTArTD/F
MELIPHAGID^.

Prosthemadera

(Poe

novce-zealandice

j,^^.^^

Av. dur.
in months,

19

14

Max.
in

dur.

months.

58

Honey- eater).

Myzaniha garrula (Garrulous

9
6-4

1

).

9
13

(Black- tailed
Flower-bird).

5

2]}iTygia

(Warty-faced

5

19

37

Honey- eater).
c?/«?io^?s (Blue-faced Honey-

4

5

12

26

24*4

92

4

11*5
42-5

84

3
12*5

4
39

Xanthomyza
^«to7ft2/2;a

,,

melanura

Anthorjiis

eater).

CCEREBIDiE.

Cmreba cyanea (Yellow-winged Sugarbird).
i)ac?i{s c?/aria

Chlorophonia

(Blue Sugar-bird)
sjnza
(Black-headed

2

18,

Sugar-bird).

TANAGRIDiE.

Chlorophonia viridis (All-green Tanager). 6
Uitphonia, yfho]e genus
41
E. chlorotica (Greenish Tanagei')
1
^.^(xm/r Oils (Yellow-fronted Tanager).
2
U. laniirostris (Thick-billed
9
„
).

E.

nigricollis

E.pectoralis
E. sdateri

1

30
39
10

11

(Black-necked

,,

)•

4

7"5

(Pectoral

,,

).

1

8

(Sclater's

,,

).

1

1

1

23

15

34

1

11

11

2

14*5

15

32

11*5

39

E. violacea

(Violet
„
).
Hypophaa chcdyhea (Lead-coloured
Tanagei").
Tanagrella cyanomelcena{B>\\xe&,^\?iiC\i

Tanager).
1". t'eZiVt

1

16

(Red-bellied Tanager)

CWfe^e, whole genus

Tanager)
(Superb Tanager)

C. hrasiliensis (Brazilian

12

8

2

3

5

8

13
(Festive
C.festiva
3
,,
)
G. melanota (Black-shouldered Tanager). 2
C. tricolor (Green-headed Tanager)...
11

15
4

39
4

G.fastuosa

7'a?^«grra,

...

whole genus

24

T. cana (Silver-blue Tanager)
:7'. c?/«wo/)^er« (Blue-shouldered Tanager)
T. palmurum (Pa,lm Tanager)
T. sayaca
(Sayacu
„
)
T. striata
(Striated „
)

Stephanophorus leucocephahts (Whitecapped Tanager)
Tachyphomis
coronaius
(Crowned

5
11-8

6

33
70
23
49
33

7

16
12
18
11
7
21

2

3

70
4

1

8

8

8

22

47

3
7
5
2

11

Tanager).
T. melaleucus (Black Tanager)

.

RELATIVE VIAIULITY IN MAMMALS AM>

Taxagrid.e

No. of

(cont.).

Pj/ranga saira (Saira Tanager)
Ehamphoccehos
(^Brazilian
bir(silin.s
Tanager).
Cisso])is leverkma (Magpie Tanagei-)
.

Saltator aurantiirostrls (Orazige-bellied
Tanagei-).
S.

magnus

(Gi-eat

»S'.

simiUs

(Allied

Tanager)
,,

)

Orchesilcus ater (Black-Iioaded Taii;igei)

2

lilUDS.
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(cont.).

Munia maja (Maja

Finch)

...

6

M. malabarica (Indisin ^iiver-hiW) ...
M. malacca (Black-headed Finch)
M. nisoria (Bar-breasted
)
M. puncUdaria (Nutmeg-Biid)
(Chestnut -bellied
M. rub7'0- nigra

18

,,

Av. dur.

6
11

10
12

Finch).

Finch)
M. topela (Topela
„
)
Foephila, whole genus
P. acuticauda (Long- -tailed Grass- Finch)
Jf. s^rifflto (Striated

(Banded

P. cincta

,,

(Gouldian
P. gouldice
P. mirahilis (Beautiful
Donacola castaneothorax

,,

)

,,

,,

)

,,

,,

)

(Chestnutbreasted Finch).
D. pectoralis (White-breasted
,,
)
Padda oryzivora (Java Sparrow)

Erythrura prasina (Fire-tailed Finch)
E. psittacea
(Parrot
t>
)
Vidua, whole genus
V. albonotata (White-marked Whydah

5
6

53
5
21

14
13
16
2

14
4
4
47
1

Bird).
V.

ardens (Red -chested Whydah Bird)
(Paradise
„
„ )

V. paradisea

V. principalis {Fm-t9ii]\Q({

Chera progne

,,

,,

)

(Long-tailed Weaver-

2

32
12
4

bird).

Hypochera nitens (Shining Weaver-bird
Coliopasser inacimrus (Yellow-backed

Whydah
Urohrachya, whole genus
U. albonotata (White-winged

5
4

Bird).
9

Whydah

5

Bird).
TJ.

axillaris

(Red-shouldered Weaver-

2

45

71

2

21*5

26

bird).
27.

6oca9'^^

(Orange-shouldered Weaverbird).

Euplectes, whole genus
E. afer (Black-bellied

70

Weaver-bird).
E. capensis (Yellow-shouldered Weaver-

6
9

bird).

E.

fiammiceps

(Crimson -crowned
Weaver-bird).

E. nigriventris (Black-chested ,,
)
E. oryx
(Grenadier
,,
)
Pyromelana aurea
(Golden -backed
Weaver-bird).

14
2

39
4
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T»

f
u
PLOCEIDiE {cont

Pyromelana

\

No. of

).

1,,^,;,,

(Seai'let
franciscana
Weaver-bird.)

Foiidiaerythro2:>s {^eAAvicedi

F.

madagascaTiensis

Pyrenestes

)

,,

,,

(Red-lieaded
Weaver-bird).

(White-fronted
Weaver-bird).
hcematina (Blue-beaked
Weaver-bird).

albifrons

S'jjermospiza

S. guttata (Bright-spotted

„
Quelea, whole genus
Q. occidentaUs (Black-cheeked

)

,,

Weaver-

Av. dur.
i„ „,onths.

Max. dur.
ill

nioutlis.

2

62

85

8
12

48
31

102
64

2

71

83

3

27

55

2

40-5

45
130
78

38

51

3

63

6

45
48
28
18

121

3

15

29

10

34
122

60
122

67
48
10

189

35
23

124
38

55
57
46
59
46
70

110
138
46
189
83
70

bird.)

(Russ's

Q. russi

Weaver-bird)
)

29
16

Weaver-

3

««??(/«;'« z>os/r/s( Red-beaked

C^.

Ploceus, whole genus
P. atrigida (Blaek-thi-oated

„

130
60
28

bird).

P. hengalensis (Bengal Weaver-bird)
(Manyar ,,
P. manyar
,,
)
Heterhyphantes melanogaster (Blackchested Weaver- bird).
Sitagra luteola (Yellowish ,,
?>
)
Ilyphantornis, whole genus
^. 5racA?/pier« (Short-winged Weaver-

1

2

46
1

71

10

bird).

^.
II.

(Olive Weaver-bird)
(Chestnut-backed
castaneofuscus

//. nigricej)s

3

Weaver-bird).
(Black-headed ,,
,,
)

Il.personata (Masked

H.

9

ca^j6?is;'.s

,,

,,

)
)

(Eye-browed
(Rufous-necked

,,

,,

II. textor

,,

,,

H. velatus

(Black-fronted

,,

siiperciliosics

,,

)
)

Textor alector {O's.-hivd)

2
5
1

17
8
1

Fkingillid^.
C'?/a??ospi2-«

c.V('.§

(Nonpareil Finch)

...

13

C. cyanea (Indigo-bird)

7

P^o?MJ»ar«c«9ior« (Melodious Finch)...
P. olivacea (Olive Finch)

5

Paroarm, whole genus
P. capitata (Yellow-billed Cardinal) ...
P. cz(CM^^«if« (Red- crested
,,
)...

larvata
(Red -headed
,,
)...
Q-ahernatrix cristatellus (Black-crested
Cardinal).

Diuca yrisea

/'.

(J)'\UQ-A

Y'lwch)

2

38
6

20"8

24
33
19
38'9
13"5

56
45
43
27
101
30
101
76

11

44
40
34

108

11

43

189

25
7
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Fringillid.5^; {cont.).

i^^ib.'.

Phrygilus, whole genus

4

P. cdaudinus (Alaudine Finch)
(Orchard
„
F.fruticeti
)

1

F.gayi

(Gay's

,,

1

2

)

Gtdraca, whole genus
G. ccerulea (Blue Grosbeak)
G. cycmea (Brazilian Blue Grosbeak)...
G. parellina (Lazuline Finch)
Hedymeles hidovicianns (Rose-brea sted
Grosbeak).
Pheiocticics ohrysogaster (Yellow-bellied
Grosbeak).
Cardincdis virginiamcs (Gsirdinal ,,
)

12

Oryzoborus crassirostris (Thick-billed
Seed-Finch).

1

(Tropical
„
0. torridtcs
,,
)
Goryphospingtis cristatus (Red-creasted
Finch).
Finch)
C. pileatus (Pileated

7
8

Spermophila, whole genus
^S'. cdhogidaris (White-throated Finch)
,,
*S'. cceridescens (Bluish
)

50

S. collaria
S. euleri
S. guUuralis

(Collared
(Euler's
(Guttural

,,

(Half-white
(Lineated
S. lineata
(Lined
S. lineolci
iS. nigro-aurantia (Reddish
hypoleuca

*S'.

plumbea

aS*.

(Plumbeous

2

8
2
2

1

21

5
5
7

)

2
2

,,

)

,,

)

2

„

)

2

,,

)

2

„

)

18

,,

)

,,

)

(Black-banded
„ )
*S'.
Pctsser, whole genus
P. alario ( Alario Sparrow)
P arcuatus {Qsi.])e ,, )
P. djiffusus (Black -breasted Sparrow) ...
(Yellow
„
P. libteus
)...
„
P. montantts (Tree
)...
(Spanish
,,
P. scdicicola
)...
(Grey-headed
P. simplex
,,
)...
Petronia petronella (Yellow-throated
Rock-Sparrow).
P. stidta (Rock-Sparrow)
Coccothratcstes, whole genus
torqueola

.

3
6
1

25
12
1
1

5
2
1

3
7
2

C. inelanurus (Black- tailed B[a,wiinch)

31
8

(Masked
G. personatus
G. vulgaris (Hawfinch)

21

,,

)

,

Mycerobas inelanoxanthus (Black and
Yellow Hawfinch).
Ligurinus chlorls (Greenfinch)

2
1

2

•

RELATIVE VIABILITY IN MAMMALS ANB

Av. dur.

FUTNCxILLID.E {cout.).

Ligurinus

sinicus

JJ°{j°_^

(Japanese Green-

5

finch).

Monti/ring ilia nivalis (Snow- Finch)
Fringilla, whole genus
F. coelehs {G\vAmuc\\)
F. kaivarahiha (Kawarahiba Finch)
F. linaria ( Mealy Redpoll)
F. 'Diontifringilla i^x-AmhMwg)
F. spodiogenia (Alpine Chaffinch)
(Teydean
F. teydea
,,
)
(Tintillon
F. tintillon
„
)

...

C

,

...

1

2
5

4
21
3

,

33

(Indian

,,

)

...
...

C. tristis (American Siskin )
C.yarrelli (Y2iYve\Ys,
)
,,
Sycalis, whole genus
S. ai'vensis (Field Saflfron Finch)
(

5
1

23

C. spinus (Siskin)

S.flaveola

7
2

22

whole genus

C. Saroa^ifs (Black-chinned Siskin)
C. spinoides

2

43

Carduelis elegans (Goldfinch)
orientalis (Eastern
)

Chryso'}nitris,

,,

,,

3
1

32
2

22

)

lihteola
(Yellowish
„ )
Criihagra, whole genus
G. albogidaris (White-throated Seed-

*S'.

8

34
6

eater).

C. hutyracea
C. chrysopyga
C. tnusicus

(Yellow Seed-eater)
(Yellow-rumped
,,
)
(Singing

(Sulphury
Serinus, whole genus
C. sidphibrata

,,

)

,,

)

'&'.

1

(Grey-necked Serin)
hoi'Udanus (Serin)

1

caiiicollis

tottus

2
3

12

,

aS'.

10
13

18

S. angolensis {A.Tigo\-A\\^Qv'n\)
S. canariics (Canary)

/S.

BIllLS.

3

(Brown Canary)

1

Linota, whole genus
L. cannahina (Linnet)
L. jlavirostris (Twite)
L. rufescens (Lesser Redpoll)
Carpodacus erythrhius (Ruddy Finch)
C. hcemorrhous (Blood-stained
)
Erythrospizagithaginea (Rosy Bullfinch)
Pyrrhida europcea (Bullfinch)
P. ruhiciUa (Siberian Bullfinch)
Pinicola enucleator (Pine-Gi'osbeak) ...
Loxia, whole genus
L. pity opsittacus {ViiYYot Cvo&^hiW) ...
L. leucoptera (White-winged Crossbill)
-ii

28
3

4
21
13

4
6
8
7

10
29
3

4
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(cOWi.).
^

itidiv.

'

Loxia curvirostra (Common Crossbill) .21
L. hifasciata (European White-winged
1

,

Av. dur.
mouths.

11)

Max. dur.
months.

in

6

24

5

5

Crossbill).

Plectrophenax nivalis {^novf Unntixig)
Oalcarius lapponicus (Lapland
")
,,
Emheriza, whole genus
E. aureola (Yellow-breasted Bunting)
E. cia
(Meadow
„
)
E. ciopsis
(Bonaparte's
,,
)
"
E. cirlus
(Cirl
„
)
E. citrinella (Yellow Hammer)
^.cAr2/so;j»/w'?/s (Yellow-browed Bunting)
E. hortulana
(Ortolan
„
)
E. hdeola
(Red-headed „
)
E. melanocephala (Black-headed ,,
)
E. miliaria
(Corn
,,
)
E. rutila
(Red-backed
„
)
E. schceniclus
(Reed
„
)
E. striolata
(Striolated
„
)

63
4
86
4

7

1

11

17

21

5

27
53
25
63
52
45
50
20
15
15

2
9

11
7
6
5
16
2

2

Bunting).
(White-throated
Song Sparrow).

Z.pileata

(Pileated

,,

,,

)

Junco hyemaUs (Snow- bird)
/S'^^2;6?fesoc^aZ^s (Chipping Sparrow)

...

erythrophthalmus
(Red-eyed
Ground-Finch).
ICTERID^.

Osiinops

dectmianus

(Crested

65
30
165
115
7
11

63
77
86
75
165
141
123
149
62
21

2

25*5
12-5

23
38
24

2

73

97

13

42
72

4

17
17
8
25

2

21

28

2

41

57

46
27
30
14
66

102
110
30
38
66

7
6
3

40

80

17

31

27

45

8

27

110

1

3

3

3

7

Pipilo

85-5

1

Euspiza americana (American „
)
Fri7igillaria saharce (Sahara
,,
)
Melophus melanicterus (Crested Black
Zonotrichia alhicollis

11-5

18
36

1

8

45

Hangnest).
Cassicus hoe.matorrhous

(Red-rumped
Hangnest).

C.persicns

(Yellow
„
whole genus
abeillcei (Black-sided Hangnest)

)

Icterus,
/.

I haltimore
.

/.

/.

chrysocephalus

,,

)

...

1

...

5

(Yellow-crowned

Tropical Hangnest).
jamaici (Brazilian Hangnest)

/. sjjurius
/.

{'Qsltivsiove

tibialis

H
31

(Orchard
,,
)
(Yellow-shouldered Hang-

1

nest).
/. '^;^tZ(/ar^s

(Common Hangnest)

Bolichonyx oryzivora (American Ricebird).

481
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No. of

T

/
4 \
ICTERID^E (cont.).

j„^i,,_

25

Molothrus, whole genus
(Bay Cow-bird)
M. hadius

5

18
M.honariensis {^W^j
)
„
2
M. purpurascens {Pwy^Iq „
)
8
Agelct'us, whole genus
A. frontcdis {Ghestn\it'irontedTro\ipm\). 1
5
j4. jo/i(K?Mceit.s (Red-shouldered Starling)
2
A. ruficcqnllv^s (Red-headed Marsh-

Av. dur.
months.

•„

Max.
in

dur.

months.

65
67
65
52
44
16
54
33

145
145
135
71

94
16

94
65

bird)

Xanthoceplialus icterocephalus (Yellow-

11

47

123

headed Troupial).
Xanthosomus Jlavus (Yellow
,,
)

3

(Silky

7

53
50

98
122

Hangnest).
(Dark- green

5

26

55

18

16

39

Amhlyrhatnjohus
Pseudoleistes

holosericeus

virescens

Maize-eater).

Sturnella

(De

defilippi

Filippi's

Meadow-Starling).
S.ludoviciana{Lom.s\2imKi\ „
„ )
Ciirceus aterrimus (Chilian Starling)...
(Rich-black
Lampropsar dives
Troupial).
Quiscalus higubris (Black
,,
)
Q. versicolor

Aphobus chop i

(Changeable

,,

)

(Choipi Stsivliug)

2

10*5

16

1

24

24

1

2

2

1

2

9

2
31

3

10
62

102

3

141

155

5
6

71

44

150
77

6
6

25
26
59
44
34
42

26
58
107
145
62
145

1

41

2

58

41
97

Sturnid^.
Laviprocolius- auratus (Purple-headed
Glossy Starling).

L. chalyheus

Lawprotornis

(Green

,,

ceneus

,,

)

(Long-tailed

Glossy Starling).

Sturnus menzbieri (Indian

Starling)

(Common
S. vtdgaris
,,
Stiirnopastor contra (Pied Mynah)

)
...

Acridotheres, whole genus
A. cristatellus (Chinese M.ynsdi)

(Brown
A.fuscus
„
A. ginginianus (Indian
,,
A. mahrattens's (Southern

2
9

3

25

)
)

Brown
Mynah).

A

.

trisiis

(Common Mynah)

Foliopsar, whole genus
P. andaiiianensis (Andaman Starling).
(Blyth's
„ ")
P. blythi
...
P. mcdabaricus (Malabar Mynah)
Temeiiiichus pagodarum (Black-headed

Mynah).

10
8

47 "8
30

2

20'5

1

23
33
13

5
1

117
97
38
23
97
13
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j„^-^_

Pastor roseus (Rose-coloured Pastor)
(Black-necked
Gracupica nigricollis
.

Av. dur.
months,

in

Max. dur.
in mmitlis.

1

34
16

97
16

6

42

73

39
20

30
33

1

18

77
22

124
124
77

1

19

35
5

30
40

5

30

65

1
1

4
46

4
46

1

11

11

1

12

12

24

Gracklo).

Dilophus

(Wattled

carimculatus

Starling).

Gracula, whole genus
G. interonedia (Larger Hill Mynab)
G. javanensis (J avail Mynali)
G. religiosa (Small Hill Mynah)

...

61

Ptilonorhynchid^.

Bower

PtilonorhynchiLs STnithi (Green

19

Bird).

P. ^-ioZacms (Silky Bovver Bird)
maculata
(Spotted
Chlamydodera

Bower

.

115
68

Bird).

Paradiseid^.
Paradisea

'minor

Bird

(Lesser

of

Paradise).
P. ruhra (Red Bird of Paradise)
Ptilorhis paradisea (Rifle-bird)
(Twelve-wired
Seleucides nigricans
Bird of Paradise).
Manucodia chalybea (Green Manucode)

Corvid^.
Corvus, wbole genus
C. americawits (American Crow)
(Australian „ )
G. ausiralis
G. capellanus

(Obaplain

G. corax (Raven)
G.
•

comix (Hooded Crow)

„

)

140

24*6

1

51

7

.32

23

22

31
14
12

35

G.corone (Carrion „ )
2
...
(7. czt?mmai«s (Long-billed Crow)
1
G. dauricus (Black-and-white Jackdaw).
13
G.frugilegus {nook)
15
G. ononedula (Jackdaw)
10
G. scapulatus {White-necked Cvo\y) ...
(Indian
11
„ ) ...
G.splendens
(White -necked
1
alhicollis
Gorvultur
Raven).
Nucifraga caryocatactes (Nutcracker)
19
Pica, whole genus
P. ioo^cme^sfs (Himalayan Magpie) ...
1
P. mfmWffmieffl (Moorish
,,)...
15
P. TOsiim (Magpie)
2
P. .senceff: (Chinese Magpie)

.6

11

15

20
20
10
39
21

38
18
27

1

33
51

82
89
47
99
46
36
20
27.
89
113
133
18

51

93
131

9

6
9

54
69

131
83

16
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C0RVID.E

Av. dur.

(cont.).

cooki

f'l/aiiopolius

48.')

l;>^.f^

Blue
(Spanish
Magpie).

36

C. C7/a?iMS (Chinese Blue Magpie)
...
Garrulus glandarius (Jay)
G. Icmceolatus (Lanceolated Jiiv)
Cyanocitta, whole genus
C. coronata (Crowned Jay)
C. cristata (Blue
,,
)
C. rtielanocyanea (Guatemala Blue Jay).
(Yucatan
C. yucatanica
,,
,, )
GyanoGorax, whole genus
G. cyanomelas (Black-headed Jay)
...
(Mexican
G. hixuosus
,,
...
)
G. cyanopogon (Blue-bearded ,, )
...

(Pileated
,,
G. pileatus
Gcdocitta formosa (Swainson's

8

20
5
17
2

10
1

4
62
1

2

40

...

19

Long-

3

)

tailed Jay),

Urocissa, whole genus

14

U.Jiavirostris (Yellow- billed Blue Pie)

2

U. magnirostris (Siamese
,,
(Occipital
U. occipitalis
,,
(Chinese
U. sinensis
,,
Gissa venatoria (Hunting Crow)
Dendrocitta, whole genus

,,

)

8

.,

)

2

„

)

6

D. himalayensis (Himalayan Tree Pie)
(Chinese
D. sinensis
,,
„ )
(Wandering ,,
D. vagahunda
,,
)
Ftilostomics senegcdensis (Piapec)

Pyrrhocorax alphms (Alpine Chovigh).
P. gracidus (Chough)
Gorcor ax inelanorlumnphus (Whitewinged Chough).
Heterolocha goiddi (Huia Bird)
Strepera^ whole genus
aS'. anaphonensis (Grey Crow-Shrike)
(Pied
;S'. gracidina
,,
)
»
S.fidiginosa
(Sooty
)
,,
??
GymnorJdna leioconota (White-ljacked
Piping Crow).
G. tihicen (Black-backed
,,
)
,,
.

.

•

•

Gracticus

(Long-billed

destructor

2

14
4
5
5
2

10
5
9
2

9
2
6
1

26
6

5

Butcher Crow).
G. picaias

(Pied

„

„

)

1

57

57

18

26
26
33

44
55

Alaudid.e.
Alattda, whole genus
A. arhorea (Wood-lai'k)
A. arvensis (Sky-lark)

5
3

97
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No. of

i \

(C07*«.).

Indiv.

Alauda

AK'D

Av. dur.
months,

in

Max. dur.
in

months.

cceUvox{Sweet-voiced'Lsir'k) ...
A. crassirost7'is (Thick-hilled ,,)...

1

13

13

1

24

(Crested
,,)...
(Indian Sky-lark)
...

7

Calandrella hoetica (Andalusian Shorttoed Lark).
C. hrachydactylci (Short-toed Lark) ...

7

15
97
14

24
86
97

A. cristata
A. gulgula

Mirafra

affi,uis

(Meadow Bush-Lark)

M. cantillans (Pale Indian ,,
Melanocorypha, wh ole genus
(Calandra Lark)
M. calandra
M. mongolica (Chinese
M.

yeltoniensis

Bhainphocorys

Pyrrhidauda

2

.1

)

28
14

1

1-5

20
10

11-5
14-6

.

„)

2

„

8

17

19

47
14
2
81
81

(Clotbeys
Lark).

3

13

32
14
19

(White-headed

6

16

35

12

25*6

61

2

9-5

10

{B>l?i.(ih.

clotbeyi

verticccUs

,,

1

)

6"5

Bullfinch Lark).

Otocor^s a/^es^Hs (Shore Lark)
0. biloplia {Algerisiu „
„ )

PlTTID^.
Pitta bengalemis (Bengsd Fitta)
(Noisy
P.strepitans
)
,,

1

22-5

4

11

24
29

2

45-5

76

Tyranxid.e.
Machetornis

rixosa

(Short- winged
Tyrant).

Tcsnioptera nengeta (Pepoaza
,,
)
inelancholicus (Melancholy
Tyrant).

Tyrannus

J'. j»?^?Vi (American King-bird)
Pitangus sulphuratus (Sulphury

1

5

5

1

67

67

1

12

12

21

34

104

1

38

38

Chasmorhynchus niveus (Carunculated

1

53

53

Chatterer).
7iudicollis (Naked-throated Bell-

18

21

49

2

31

Tyrant).
Milvulus tyramius (Fork-tailed „ ).
COTINGIDiE.

C.

bird).

Coifm^a cmciff (Banded Cotinga)
Rupicola crocea (Cock of the Rock)

...

8

8*5

57
20

...

2

5'5

7

2

57*5

107

DENDROCOLAPTIDiE.
Fm'7iarius rufas (^od. OvQn-hivd).

MsNURIDiE.
Menui-a superha {Ijyve-hird)
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of Passer es.

The first general question that requires considei-ation is the
vahie of the data on which this summary is based.
Passerine
birds, except to those who pay special attention to them as pets,
are relatively little individualized, and in a large collection it
may well be that the histoiy of one individual has been assigned
by mistake to another individual. I cannot doubt that such
mistakes have sometimes occurred, but I do not think that they
have had much effect on the figures.
The bias they would give
would tend on the whole to lower the figures, for where there was
a doubt as to a dead individual in the Keeper's mind, I find that
he was disposed to assume that it was the oldest example. Moreover, if the figures be run through in detail, it will be found that
very often high records occur in cases where the number of
examples was so few that confusion of individuals cannot have
taken place, whilst the period of 33 years covered is so long in
proportion to the numbers in most cases, that probably this
source of error is on the whole insignificant.
Mr. J. H. Gurney's remarkable paper* has already made plain
that birds attain considerable ages, and the figures of maximum
duration that I am able to record are in no case improbable. It
is
to be remembered that probably the vast majority of
Passerines are received at the Gardens in an adult condition,
that the age of an adult bird cannot be determined from inspection, and therefore the maximum durations recorded are in all
cases below, and may be much below the potential longevity.
Mr.
Gurney gives the following as the oldest Passerines of which he
had been able to obtain information Raven 69 years, Gymnorhina tibicen, 26 years, Nightingale, 25 years. Skylark 24, Gold:

Canary 20, Bullfinch 19, Weaver-bird 9
24 years as the possible limit of most
Amongst the Garden records, I may
select the following
Grey Struthidea, nearly 19 years. Paradise
Whydah Bird, over 16 years, Diuca Finch, nearly 16 years.
Glossy Starling and American Robin, about 13 years, Bay Cowbird, over 12 years, an Indian Crow over 11 years, a Bulbul
11 years, a Great Titmouse 9 years, a Lyre-bird, nearly 9 years.
Mr. W. Chamberlain, F.Z.S., informs me that he bought an adult
Cardinal (Paroaria cucullata) in 1874; that in 1896 it showed
signs of age, chiefiy difficulty with the autumn moult, and
finch 23, Grosbekk 21,

and he

down 20

to
Passerines in captivity.
sets

:

—

thickening of the scales of the legs; that it died in 1899,
having lived in a cage for 25 years 4 months.
It must be
noticed that if size be taken into consideration, the ages bear
no relation to the relative sizes of the birds which attained to
thera, and moreover that Passeres as a whole, in compai-ison with
their size, live to much greater ages than is the case with
mammals. This is entirely in accordance with the views of
Metchnikoff, for Passerine birds in every case have the hind-gut
* "The Comparative Ages to which Birds live," Ibis,
Proc. Zool. Soc.~1911, No. XXXII.

1899, p. 19.

32

;
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very small in proportion to the total length and cn.pacity

They digest rapidly, void their excreta
of the alimentary canal.
at frequent intervals, and have very little opportunity for intestinal putrefaction.
With regard to viability, the recoixl of Passerines is on the
whole much better than in the case of mammals that is to say,
;

the maximum duration is frequently high and is much more
There are some
nearly approached by the average duration.
First, it is most striking that common
notable exceptions.
British birds, like common British mammals, have very bad lives
I am inclined to put this down to the same kind of
in captivity.
In the first place, it must frequently happen that birds
reasons.
are damaged by capture, or that many weak examples are taken,
and these find their way quickly to the Gardens, there to die
whereas in the case of birds captured in remote regions, the
deaths take place more frequently before arrival, and a selection
The case
of the hardier individuals is thus made automatically.
would be moi-e striking if I had included in the averages, the
considerable number of birds that died without living for a month
at the Gardens, a number relatively much greater in the case of
common European and British forms. It seems, moreover,
highly probable, that wild birds in this thickly populated country
have survived in proportion to their development of a repulsion
to the vicinity of man, a repulsion which only a small proportion
of them, and that only gradually, can overcome in captivity. It is
most remarkable how the average duration of such kinds as
English Thrushes, Whinchats, Redstarts, Wheatears, Warblers,
Tits, Nuthatches, Pipits, Shrikes, Linnets, Finches, Buntings,
is from 12 months to 1 or 2 months, whilst that of their nearest
foreign allies may be many times greater.
The viability, as shown by the average duration, has no
constant relation to size. On the whole, soft-billed birds, such as
the Tanagers, fed chiefly on fruit and prepared food, have been
less successful than Finches and Weavers, and insectivorous birds
have done less well than seed- and flesh-eaters. Nor is there any
striking result to be obtained from consideration of the quarters
assigned, for the vast majority of these Passerine birds have
The Western Aviary, with
been kept under similar conditions.
open-air flights and heated retreats, has been their headquarters,
although some of the small Finches, Tanagers, and Weaver Birds
The evidence points to
have been in cages in the Parrot House.
Passerine birds having a good viability and a potential longevity,
even in the case of the smallest, reaching well over twenty years.
Although success has been greater than in the case of many
mammals, I think that this is to be expected fi"om the constitutions of these two sets of creatures, and that in proportion to
their viability, the success in the case of Passerines is still far
Much has ali-eady been done
short of what might be achieved.
to improve the access to air in the case of all the Passeres.
Capt. Flower's highest records are a Paradise Whydah Bii'd,
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an Amaduvacle Finch after
alive after 9 years' duration
7 years, a Black-headed Chestnut-Finch after 9 years, a Java
Sparrow of over 10 years' duration, and a Red-crested Cardinal of
over 8 years' duration. It is noteworthy that these figures are
still

;

comparable with my records and relate to species or genera which
Actually our records are
have had long-lived examples here.
higher, but the number of individuals amongst which they
occurred is greater.

PIOARI^.
CaPRIMULGID^.

^Y^
iiidiv.

Caprimidgus europceus (Nightjar)

4

Av.dur.
Ill

moiitlis.

4

Max. dur.
Ill

months.

7

I have omitted a number of cases that lived for less than a
month, but this is only another instance of failure with common

European

birds.

PlCID^.
Denclrocopus ^najor (Greater Spotted

Woodpecker).
Centuries tricolor (Banded
„
).
Melanerpes erytliroceplialuin (Redheaded Woodpecker).
Leuconerpes candidus (White-headed

16

9*8

12
1

2

14

33
14
2

12

16

23

54

Woodj)ecker),

Gecinus viridis (Green Woodpecker)
Colaptes auratus (Golden-winged

lynx

torquilla

...

9

8

Woodpecker).
(Wryneck)

5

Amongst the Woodpeckers and Wrynecks there is again
complete failure with British birds, whilst the other figures would
appear to show a low viability for the birds of this group,
appearing both in the average and maximum durations.
^o-of

COLIID^.

Av. dur.

Indiv.

Colius,

whole genus

14
10

C capensis (Cape Coly)
(Chestnut-backed Coly).
(Red-cheeked
,,
)...
C.nigricoUis
(Black-necked
,,
)...
C. castanotus

C. er^/^Aromefoji

.

2
1
1

These small, chiefly frugivorous birds, have in proportion to their
good maximum and average duration, and must be inferred
to have a good viability.
It is interesting to note that the whole
length of the intestines is remarkably short, although capacious,
and there can be little opportunity for intestinal putrefaction.
In the period under consideration the Colies were kept in the
Parrot House, without access to open air.
32*
size a

No. of
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The relation of average
by no means unexpectedly high.
dm-ation to maximum duration varies but is on the whole good,
showing a fairly high viability. These birds have been kept for
the most part in a large aviary with heated retreats but access to
the outer air.
is

No. of

„

TT

^
U PUPID.E.

Indiv.

Upupa epops (Hoopoe)

Av. duv.
months,

in

Max. dur.
in iDonths.

29

17

7

The maximum and average durations show low

viability.

M0MOTID.1:.

Momotus hrasiliensis (Brazilian Motmot)
M. stihriifescens (GsiVtSigemajx
)
,,
to

1

2

74
98

74
121

The numbei's of individuals are very small but would appear
show a high viability for these omnivorous birds, which have

been kept in a heated aviary with open-air

flight-cages.

Meropid^.
Jierops «p^asi{er (Common Bee-eater)

2

...

The very poor success with Bee-eaters
with the difficulty of feeding them.

is

12

13

no doubt associated

CORACIIDJE.

Coracias affinis (Allied Roller)
0. garrulus (Common
,,
)

The
birds

1

6

21
6'5

21
10

with these omnivorous but largely insectivorous
probably the provision of suitable food.

difficulty

is

PODARGID^.
Podargus cuvieri(Cnviev'sPoda,rg\is)...

4

12

32

There seems no reason except low viability to account for the
absence of success with this hardy-looking omnivorous bird.
Steatornithid.e.
Steatornis caripensis (Oil-bird)

No

just

1

inference can be drawn

.Av.duv.

RhAMPHASTID^.

^Y^
Indiv.
m months,

liham2:)hastos, vfhole genus
^. arie^ (Ariel Toucan)
i?.

hrev-icarinatus (Short-billed

R. carinatus (Sulphur-breasted
(Cuvier's
R. cuvieri
R. dicolorus (Green-billed

1

1

fi'om a single example.

59
27

Toucan)
,,

)

,,

)

,,

)

2
7
2
5

35
24
91
26
5

54

Max. dur.
in mouths.

143
101
108
58
8
143
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EhAMPHASTID^

iiidiv.

Rhampliastos erythrorhynchits (Redbilled Toucan)
R. tocard (Doubtful Toucan)
(Toco Toucan)
E.toGO
R. vitellinus (Sulphur-and-whitebreasted Toucan)

P. inso'iptus (Lettered Aracari)
F. torquatus (BsiTnded
)
,,
„
P. miecZi (Maximilian's
)
onaculirostris

in

(Spot-billed

Max.
in

dur.

months.

3

20

35

2
9

67

44

2

96-5

91
93
105

29
20
35
32
20

20

Pteroglossus, 'wh.ole genus,

Selenidera

Av. dur.
months,

No. of

,

(COrti!.).

5
6
9
2

87

30
71

87
2o

Toucanet).
are fruit-eating but partly omnivorous and flesh- eating birds, with simple intestines, the hind-gut
being relatively short and not very capacious. Their viability as
shown by maximum and average durations is relatively good.
In the period in question they were kept in large cages in a
warmed house, without access to the open air.

The Toucans and Aracaris

No- of

P,
T.-„„„TT^ IV^APITONIDvl!,.

jj^^^j^_

J/e^aZcema, whole genus

M.

asiatica (Blue-cheeked Barbet)

M.hodgsoni (Kodgmn'B

M.

virens

„
„

(Great

...

-^'*^-

jjj

40
42
4
46

11
6

)

...

1

)

...

4

The Barbets have an almost omnivorous

*1^^-

mouths,

'^BiX. dur.
in months.

122
104
4
122

and have short
and uncapacious.

diet

intestines, the hind-gut being relatively short

Their viability as shown by maximum and average durations is
good, and in the period covered they were kept in cages in a
warmed house without access to the open air.

Cuculus canorus (Cuckoo)
orientalis (Black Cuckoo)

Eudynamis

(Long-tailed

JE. taitensis

„

Centropus, whole genus

G.phasiamis

jj^^.y_

Av. dur.
in months,

Max. dur.
in months.

21
5

7

38

19

41

'^0. oi

nTTrTTTTT);F
^^UCULIDA.

„
„

)
)

Grotophaga ani (Ani)
Guira pii'irigua (Guira Cuckoo)

The Cuckoos

1

6

(Pheasant Coucal)

(Indian
G. ruApennis
G. senegalensis (Senegal

)

1

3
2
5

23

3
20*5

19
22
18*5
6

25

3

37
19
37
19
26
55

and omnivorous birds with
Their viability as shown by the
maximum and average durations is low, but as is usual the failure
has been most complete in the case of the Common Cuckoo.
These birds have been kept under different conditions, sometimes
with, and sometimes without, access to open air.
are insectivorous

relatively capacious hind-guts.

No. of

s
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regarded as being closely allied to the Cuckoos
they have no
cfBca and a relatively uncapacions hind-gut, and their average
duration is considerably over a year, whilst examples have lived
over 7 years. The Upupidse have no cteca but a relatively
capacious hind-gut, and have a low viability. The Picidte and
Alcedinidse have no cfeca the hind-gut of the Woodpeckers is
certainly not specially capacious, and they must be regarded as
exceptions to the generalization; the Kingfishers are rather
better in viability, but in the family as a whole it is not good.
On the other hand, the Musophagidse, as I have already mentioned, the Momotidaj, the Coliidfe, the Capitonidge, the Rhamphastidae, and Bucerotidse are all devoid of functional c£eca, have
relatively short and uncapacious hind-guts, and show amongst
Picarian birds the highest average and maximum durations. The
group appears to furnish considerable evidence for Metchnikoff"
generalization as to the relation between long duration of life
and the absence of opportunity for intestinal putrefaction.
It is interesting to note that Capt. Flower's only high Picarian
record, that of a Coly still alive after 5 yeai's' duration, is in my
records surpassed by three different species of the same genus.
;

;

STRIGES.
^'°;.°^

StrIGID^.

Indiv.

Strix flammea (Barn Owl)
Phodilus hadius (Bay Wood Owl)

67

Av.dur.
months,

in

17-4

1

50

77
22

10

Max.dur.
in

months,

60
50

AsiONIDiE.
Asio, whole genus
J &rac%o<«s (Short-eared Owl)
.

A. mexicanus (Mexican Eared Owl)
^. of MS (Long-eared Owl)
AS'yr^imm, whole genus
S. aluco
(Tawny Owl)
S. indranee (Indranee „)

...

(Pagoda
(Spectacled

53

4

71
60

21
18

4

Owl)

1

„)

1

55
63
20
50
12

1

2

1

8
32
34
32
16
29
58
27

S. nebulosum{BsiYYQd. ,, )
aS*. rmcAftZe (Sharp's Wood-Owl)
S. sine7ise
S. personata
S. iiralense
S. xooodfordi

2

11
15

(Ural
,,)
(Woodford's ,,)
^m6o, whole genus
^. asca/ap/ms (Savigny's Eagle-Ow])...
B. lengalensis (Bengal
)...
„
B. blakistoni
(Blakiston's
)...
„
B. coromandus {Cor ovu&n&iil
)...
„
B. lacteus
(Milky
)...
„
B.maculosus (Spotted
,,)...
B. magellanicus{Ma.ge[\a.n\c
,,)...
B.maximus
(Great
„
)...

1

2

88
1

3
2
1

2

17

30
30
15

26
134
47
134
63
28
50
12
3
8
111

34
64
23
29
99
59

1

7

7

38

28

81
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AsiONiD.E

Av.
{con.t.).

liuiiv.

Babo nepalensis (Nepal Eagle-Owl)...
B. orientalis (Oriental
,,
)...
(Fraser's
B. poensis
,,
)...
B. virginianus (Virginian
,,
)...
Ketwpa ceylonensis (Ceylonese FishingOwl).
K. javanensis (Javanese Fishing-Owl).
Scops, whole genus
8. asio (American Scops
S. giu (Scops Owl)
aS*.

grZaJrzjyes

S. lempiji
/S.

leucotis

Owl)

5
17
1

(Smooth- footed Scops Owl)

1

(Horsfield's

)

1

)

3

)

1

(White-eared

,,

,,

1

10

Sceloglaux rtZ&(/ac«es (White-faced Owl)
A thene brama (Spotted Owl)
7ioc^^6«

3

18
4

10

(Senegal
S. senegalensis
,,
Scotopelia jjeli (Pel's Owl)
F'ulsatrix torquata (Downy Owl)

..4.

1
1

(Naked-footed Owlet)

14

(Boobook Owl)
JS^. novce-seelandice (New Zealand Owl)
Speotyto cunicularia (Burrowing
,,
)
Glaucidmm passerinum (Passerine „ )
JV^inox boobook

(Brown
,,
)
Nyctea scandiaca (Snowy Owl)
Surnia funerea (American Hawk Owl)
G. phcdcenoides

1

2

,,

3
1

46
13
1

9
1

diir.
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Owls, as

is

well

gut with very large

known, have an unusually capacious hind-

cseca.

It is interesting to notice that all Oapt. Flower's records of
relatively low, just over 3 years being the highest.

Owls are

PSITTAOI.
No. of

-^j

INESTGEIDiE.

Indiv.

uVestor notabilis

(Mountain

'Ka.-ksi)

...

Av. dur.
months.

in

Max. dur.
in

months.

14

41

227

1

34

34

LORIIDiE.

ChalcopsittacusscintiUatus(Red-h-onted
Lory).
Eos, whole genus
E. riciniata (Violet-necked Lory)

E. 7'etictdata (Blne-stresiked ,, )
E. rubra (Red Lory)
E. loallacei (Wallace's Lory)
Lorius, whole genus
L. domicella
(Purple-capped Lory)...
L.Jiavo-palliatus (Yellow-backed ,, )

46-7

3
5
1

(Chattering

55

)•••

26
10
4
4

(Thi-ee-coloured

,,)...

7

.

L. garrulus
L. lory
L. tibialis

13
4

.

,))

(Blue-thighed
Trichoglossus, whole genus
T. cyanogrammus (Green-naped Lori-

1

31
1

keet).

(Forsten's Lorikeet)
T. forsteni
T. hcmiatodes {SluQ-i-ACQd
„
)
T.mitchelli
(Mitchell's
„
)
T. novce-hollanclice (S wainson's Lorikeet)
T. ornatus
(Ornamental
,,
)
T. riijbritorques (Blue-bellied
,,
)
Psitteuteles

chlorolepidotus

1

5
1
1

7
2
6

(fScaly-

breasted Lorikeet).
Glossopsittacus

co7icinnus

(Musky

11

Lorikeet).

Cacatuid^.
Microglossus aterrivius (Great Black
3
Cockatoo).
Calyptorhynchus banksi (Banksian
3
Cockatoo).
2
C.fmiereus (Funereal Cockatoo)
Callocephalon galeatum (Ganga Cockatoo) 1
Cacatua, whole genus
84
5
C. alba (Gi'eater White-crested
Cockatoo).
G. citrina

C. ducorjysi

(Citron-crested
(Ducorps's

,,

)

3

„

)

3

20"7

60

RELATIVE VIABILITY IN MAMMALS AND BIRDS.
Av. dur.

CaCATUID.'E (cont.).
Cacatiuc galerita

Imiiv.

Sulphnr-

(Greatei'

8

crested Cockatoo).
(Goffin's
Cockatoo)
(Bare-eyed
,,
)
C. hcematuropygia (Red- vented ,,
)

5

C. goffini

C.

gymnopis

C. leadheateri

(Lead beater's

,,

).

C. moluccensis

(Rose-crested

,,

)

(Blue-eyed
,,
)
C. roseicapilla
(Roseate
,,
).
scmgidnea
(Blood-stained ,,
)
C. sulphurea (Lesser Sulphur- crested

2
3

17
10

C. ophthalmica

5

10

C

1

8

Cockatoo).
C. triton (Triton Cockatoo)

4
Licmetis nasica (Slender-billed Cockatoo) 5
L. pastinator (Western ,,
^
??
)
Calopsittacus novce-hollandice (Cockateel) 6

Psittacid^.

Anodorhynchus, whole genus

A

glauGus (Glaucous Macaw)
A. hyacinthimis (Hyacinthine

8
1

.

Macaw)

A. leari (Lear's Macaw)
Gyanop)sittacus spixi (Spix's

Macaw)

,

Ara, whole genus
A. amhigua (Ambiguous
Macaw)...
-4 a?-ar«tMia (Blue-and-Yellow ,,
)...
A. cAforo2:)iera(Red-and- Yellow ,, )...
A. hahni
(Hahn's
,,
)...
A. macao
(Red-and-Blue ,, )...
A. maracana
(Illiger's
,,
)...
A. militaris
(Military
)...
,,
A. nohilis
(Noble
„
)...
A. severa
(Severe
,,
)...
Comcrus, whole genus
C. acuticaudahis (Shfir-p-tniled Conure)
O. ceruginosus
(Brown-throated ,, )
(Golden
C. aureus
,,
)
C. aiiricapillus (Golden-headed
,,
)
.

0. cactorum

(Aztec
(Cactus

C canicidaris

(Petz's

C. aztec

G. guarouhcb
C. hcn'morrhoKjS

C. holochlorus

C.jendayi

C
C

nanday
ocidaris

C. chloropterus

4
3

)j

)

2

49
2

16
9
2
9
7
2
1
1

90
1

24
8
4
2

?)

)

2

)>

)

^

)

2

)

8

(Golden
v
(Blue-crowned ,,
(Mexican
5?
(Yellow-headed ,,
(Black-headed
,,

)

(Eyed
(Green-winged

n

)

1

,,

)

5

)

)

1

12
9

495
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(cont.).

Conurus ruhritorquis

(Red-collared

Conure)
C. ruhrolarvatus

(Red-masked

C

(Yellow
(Wagler's

solstitialis

C. wagleri

„

)

,,

)

„

)

Conuropsis carolhiensis (Carolinsi ,, )
Cyanolyseus patagonus (Smaller Patagonian Conure).
Henicognathus leptorliynchxis (Slightbilled Parrakeet).
Microsittaceferruginea (Chilian Conure

Pyrrhura, whole genus
P. cruentata (Red-eared Conure)
P. leucotis (White-eared
(Pearly
P. perlata
)
„
P. vittata (Red-bellied
)
Myopsittacus monachus (Grey-breasted
Parrakeet).

Bolhorhynchus lineolatus (Lineolated
Parakeet
Psittacula passerina (Passerine Parrot
By'otogerys, whole genus
B. chrysopterus (Golden-winged
Parrakeet
(Tovi
B. jugidaris
B. pyrrhopterus (Orange-flanked
(All-green
B. tirica
(Tui
B. tui
B. iuipara (Golden-fronted
B. virescens (Yellow-winged
Chrysotis, whole genus
(Blue-fronted Amazon)
C. cestiva
(Active
C. agilis

C alhifrons

(White-browed

(Orange- winged
(August
C. auripalUata (Golden-naped
C. autumncdis (Yellow-cheeked
(Bodinus'
C. bodini

C.

C

amazonica
augusta

C. houqueti
C. hrasiliensis

(Bouquet's

(Red -tailed

C. dufresniana (Dufresne's

caymanensis (Cayman
(Red-throated
collaria
(Mealy
C. farinosa

G.

C

festiva

C. finscM

(Festive
(Finsch's

C. guatemalce

(Guatemalan

C. guildingi

(Guilding's

C.

21
5

RELATIVE VIABILTTY IX MAMMALS AND BIRDS.
PSITTACID.E

No. of

(cont.).

Ghrysotis leucocephala (White-fronted

•Amazoi
(Levaillant's

C. levaillanti
(J.

,,

(Mercenary

mercenarla

,,

C. ochrocejihala (Yellow-fronted

,,

C. oc/»'o/:)^era (Yellow-shouldered

,,

C. paiiamanensis (Yellow-billed
(Pretre"s
C. prcetrii

„

C. rhodocorytha (Red-topped
(Salvin's
salvini

„

,,

C

,,

C. ventralis

(Salle's

,,

C

(Blue-faced

,,

versicolor

(Vinaceous
C vinacea
C viridigena (Green-cheeked
(Red-fronted
C vittata

,,
,,
,,

G. xcmtholora (Yellow-lored

Pachyurus

hrachyurus

,,

(Short-tailed
Parrot).

Piomcs, whole genus
P. chalcopterus (Bronze- winged Pari-ot)

(Dusky

P.fascus

„

)

P. maximiliani (Maximilian's
,,
)
(Red- vented
P. menstritus
,,
)
(White-headed ,,
P. senilis
)
(Sordid
P. sordidus
„
)
Deroptyus accijntrinus (Hawk-headed
Caique).

Pionopsittacus

(Red-capped

pileatus

Parrot).
Caica, whole geniis
0. leucogastra ( White-bellied Caique)
C. melanocepliala (Black-headed
)
,,
.

xanthomera (Yellow-thighed ,, )
P<Teocephalus, whole genus
P. fuscicapillus (Brown-head ed Parrot
P fascicollis (Brown-necked
,,
C.

.

P. guliehni
P. meyeri

(Jardine's

(Meyer's

,,

P. robvjStus

(Lev^aillant's

,,

,,

P. rtieppeUi (Riippell's
P. senegalus (Senegal
Psittacus erithacus (Grey
P. timiieh
(Timneh

,,
,,
,,
,,

Coracopsis, whole genus
Pai-rot)
C. harklyi (Praslin
C. nigra (Lesser

Vasa

Cvasa

(Greater

Eclectus,

whole genus

,,

,,

)

,,

)

E. cardinalis (Cardinal Eclectus)

497
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PSITTACID^ {cont).

JJf^-.^^

(Red-sided Eclectus)
(Grand
E.roratus
,,
)
E.ivest6rmani(WesievmSin^B
„
)
Tanygnathus, whole genus
T. luzonensis (Blue-crowned Parrakeet)
Eclectics pectoralis

T. viegalorhynchus (Great-billed ,,
)
(Mueller's
T. muelle7-i
„
)
PalcEornis^ whole genus
P. cdexandri (Alexandrian Parrakeet),

P. caniceps (Grey-headed
„
P. cyanocephala (Blossom-headed
(Rose-ringed „
P. docilis
(Banded
P.fasciata
,,
P. longicauda (Malaccan
,,
(Red-cheeked ,,
P. nicoharica
P. peristerodes (Malabar
,,
P. rosa

(E'Osy

„

(Ring-necked
whole genus

P. torquatus
Polytelis,

).
,,

9

12
3
1

8

96
15
1

).

11
8

).

10

).

7

).

).

1

).

7

).

).

,,

13
12

P. alexandrce (Princess of Wales"
Parrakeet)
P. harrabaudi (Barrabaud's
„
)
P. melanurus (Black-tailed
„
)
Ptistes erythropferus (Red- winged

6

30
15
3

4
8
13

Parrakeet).

Aprosmictus coccinopterus (Smaller

1

Red-winged Parrakeet).
A. cyanopygius (King
).
,,
Pyrrhidopsis, whole genus
P. personata (Masked Parrakeet)
P.splendens (Shining

,,

P. fa6^fe^^sis (Tabuan
)
,,
Psittinus incertus (Blue-rumped
Parrakeet),

.

5
1

68
...

17

...

38

...

Loriculus, whole genus

13

40

(Golden-backed
Ha,nging- Parrakeet).
L. galgidus (Blue-crowned HangingL.

7
5

)

Agapornis, whole genus
(Grey-headed Love-bird)
A. cana
J[. jowZ/aHa (West African
,,
)
J roseico/^is (Rosy-faced
)
,,

19
17

chrysonotus

3

21

17

80

15

15

37

Parrakeet).

L.

indicus

(Ceylonese

HangingParrakeet).

L. pusillus (Javan Hanging- Parrakeet)
Platycercus, whole genus
adelaidm [K^eXsiide Broad-tail)

P

.

1

83
2

No. of
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Summary

of PsittacL

Popular repute and exact records agree in assigning a high
Metchnikoff {op. cit. p. 52) cites
potential longevity to Parrots.
on the authority of Levaillant a Grey Parrot of 93 years, on that
of Butler, a Sulphur-crested Cocka.too of 81 years, on that of
Abrahams, an Amazon of 102 years, whilst he himself owned an
Amazon which died at an age between 70 to 75 years. The
figures in Mr. J. H. Gurney's list [op. cit. p. 36) are lower, the
highest being a Blue Macaw of 64 years.
The figures of
maximum dui-ation at the Gardens are very much lower in most
cases.
A Greater Yasa Parrot (already cited by Gurney) lived
With regard to the others the figures of maximum
for 54 years.
duration are distributed nearly equally throughout the different
groups of Psittaci thus an Amazon and a Banksian Cockatoo
reached about 26 years, a Macaw 23 years, a Coniire, a Pceocephalus Parrot and a small Parrakeet 20 years, a Nestor 19 years, a Lory
18 years, and a Lorikeet 17 years, whilst there are at present
alive a Lesser V"asa Parrot which has lived in the Gardens for
26 years, and a Lorikeet of 17 years' duration.
I have no information as to the ages of the Parrots on their
arrival at the Gardens, but as in an assemblage of 1480 birds,
selected at random so far as age is concerned, there must have
been many young birds, the maximum ages attained would
appear to show that Parrots have not a high viability under the
conditions to which they have been subjected, as otherwise there
would have been a more frequent and closer approach of maximum,
duration to potential longevity. The records of average duration
The great majority of the birds had an
are not more favourable.
average duration of somewhei-e between 2 and 4 years, a few such
as the Lorikeets, Cockatoos, Conures, and Caiques were in most
cases between 4 and 6 years, whilst the Macaws usually showed
I can see only the vaguest possible
averages of over 6 years.
correlation between average and maximum durations and size, but
on the whole there are more of the larger birds amongst the
higher figures.
As we know that Psittaci have a high potential longevity, it
is clear that either the conditions under which they are kept in
captivity are markedly unfavourable, or tha,t these birds have a
low viability. In the period in question, the examples of this
group were kept in a rather crowded house, well warmed in cold
weather.
A certain nvimber of them were placed out of doors
(chiefly Macaws and Cockatoos) in good weather, but were
chained to perches. The vast majority of them were in relatively
small cages, and never had access to open air, whilst none had
It is of course clear that exceptional
the opportunity of flying.
individuals can do well without exercise, and it is highly
probable that at least most of the birds cited as instances of high
But it is equally
longevity, were kept in cages or on stands.
clear that such conditions, and in particular the absence of fresh
;

air,

are not favovii-able.

RELATIVK VIABILITY IN MAMMALS AND BIRDS.
Pivvi'ots

are typically vegetarian

birds,

although, as

501
is

well

known, most of them do well if some animal material is added to
their diet. The intestinal tract is long and unusually complex, hut
it is narrow in calibre, there ore no C8eca, and the greater portion
appears to correspond with tlie small intestines, whilst there is
little that is used as a reservoir for waste matei'ial, or that can be
a probable seat of putrefaction. I cannot see that the indications
point towards their low viability being the result of their constitution, and am disposed to attribute the relatively low maximum
and average durations to unsatisfactory conditions.
The Zoological Society has made experiments in recent years, in giving the
larger parrots free exposure to the open air, without artificial
heat.
The experiment has not been of sufficiently long duration
to test the effect on longevity
but even though the conditions
are not specially favourable in the particular aviary, the general
result appears to be good.
I have no doubt that the ideal
management is a combination of ojDen-air flight cages with
;

and quite possibly warmed retreats.
Capt. Flower's- best records are a Bare-eyed and a Slenderbilled Cockatoo, still alive after 12 years' duration.
As it was
only in 1898 that he took charge of the Giza Gardens and began
to make his records, about 12 years' duration was the maximum
sheltered,

possible.

ACOIPITRES.
?^°'.°f

FALCONIDiE.

Pandion haliaetus (Osprey)
Circtos, whole genus
C. ceruginosus (Marsh Harrier)
G. cineraceus

C

cyaneus

C. gouldi
C.

macrurus

C. viaurus

(Montagu's

,,

)

(Hen

,,

)

,,

)

,,

)

,,

)

(Gould's
(Swainson's

(Moor

15
23
5
9

,

...,,,

1
1

.......

1

6

Buteo, whole genus

95

B. albicaudatus (White-tailed Buzzard)
Jj.

augii7rdis

(Augura

(Red-tailed.
B. horealis
B. desertorum (African
B. erythronotus{KQ(i-ha.cked
(Long-legged
B.ferox
(Jackal
B. jackal
.i?.

/)e?w?.sy/vamci(s(Pennsylvanian

See— 1 91

1

.

No.

4
2
11

,,

)

,,

)

,,

)

,,

)

„
„

)

10
8
4

)

11

,,

)

B. poliosomus (Patagonian
,,
)
(Common
B. vulgaris
,,
)
lagopus
(Rough-legged
Archibuteo
Buzzard).
Pernis ajjivorus (Honey Buzzard) ...
P.pt dorhyncha (Crested Honey Buzzard)

Proc. Zool.

Av. dur.

2
1

42
22

XXXIII,

4
1

33

..

DR.

502
_,

FalCONID^

P.

CHALMERS MITCHELL ON LONGEVITY AND

/

.

No.

\

icont.).

of

Ij,jliy_

Av. dur.
months.

i„

62-5

Max.
in

dHr.

months.

2
6

116
8

110
116
23

1

11

11

3
2
5

10

...

Uru-

1

49

23
4
49
49

Haliastur Indus (Brahminy Kite) ...
i/^. mtermecZms (Ja van Brahminy Kite)
Tlsiwrma, whole genus
A. maqnirostris (Great-billed Buzzard

1

Hawk).

A

.

^,

nattereri (Natterer's
TO^icZa

f/rMftiim^ra,

U.

Hawk)
Hawk)

(Shining Buzzard

whole genus
(Ash-coloured

anthracina

bitinga).

2-5

30

12
18

33

3

meH(Zzow«Zfs (Kusty TJrubitinga)...
U. zonura (Banded-tailed Urubitinga)
Buieogallus nigricoUis (Black-necked
Buzzard).
Z7.

37
2

8

(Manbled

2

9-5

14

Buzzard),
(Chilian
melanoleucim
Sea-Eagle),

16

68*5

333

(Crowned

1

129

129

Harpy).
Ilorphnus gidaneQisis (Gniehnwa Guested

2

20

23

7

18
54
34
36

48
145
122
86
122

36

91

palliatus

Leucopternis

Gsranoaetus

Harpyhaliaetus

coronattos

Eagle).
Eagle)...

Thrasaetus harpi/ia (E-nrpj
Relotarsus ecaudatus (Batelenr „
Haliaetus, ^yhole gonns
E. alhicillus (White-tailed Eagle)

H.

leucocephalus

15
60
22
15

) ...

(White-headed Sea-

355

Eagle).

Sea(White-bellied
Eagle).
E. leucoryphus (Mace's Sea-Eagle) ...
,,),..
E. vocifer (Vociferous „
Polioa'etus plumbeus (Plumbeous FishEagle.)

E.

leucogaster

^^iu7a, whole genus
j4. acZaZSerf* (Prince Adalbert's Eagle)
(Wedge-tailed
„
A. cmdax
)
A. chrysaetus{Go\A&sx
)
„
(Spotted
„
A.clanga
)•
.

A. imperialis (lm.^ev\&l
A. ncevioides (Tawny
A. verreauxi (Yulturine
Nisaetus, -whole genns

„
„
„

).

).
).

Hawk-Eagle)...
Spizaetus, vihole g&nwB
iV. sjoi^og^as^er( African

^eZZtcosMs (Martial

Hawk-Eagle)

1

1

1

13

39
74

86
82

2

83

66-3

2
15

90

39

35

2
8
12
5

38*5

13
8
4

iV./«scia«MS (Bonelli's Eagle)
„
]V. pennatxis (Booted
)

aS'.

9

..

1

23
2

94-5

78
56*5
31
36*6

28
51
46
32*8

46

257
136
257
170
65
141
150
77
152
66
152
46
77
69

RELATIVE VIABILITY IN MAMMALS AXD BIRDS.

Falconid/e

Av.
{cont.).

IiCdiv.

Spizaetus caligatus (Malayan

1

Hawk- Eagle).
*S'.

ce?/fo?ie«s/s

S. coronatus
S. nipalensls
S. orientalis
S. ornatits

,,

„

)...

?y

,,

,.

)...

10

,,

,,

)...

;?

,,

,,

)...

1

,,

)...

2

,,)•••
(Black-crested

5

(Spotted
(Japanese

(Ornamented,,
(Tyrant
,,

S. tyranmis
Lopliaeitis

(Ceylonese

(Crowned

occvpitalis

1

Ea,gle).

(Short-toed Eagle)
(Beautiful
spectahilis

C'lVcaeit*.? fjfaZ^ic^ts

BryotriorcMs

.

1.']

1

Wood- Hawk).
Spllornis,

whole genus

4

hacha (Bacha Eagle)
cheela (Cheela
,,
)

S.
aS'.

2
1

S. spilogaster(Cejlonese Serpent-eater)

whole genus
A. nisus
(Sparrow Hawk)
A. pileatus (Pileated
„
'melanoleitjcus (Black

1

)

White

and

A.

1

11
9

Accipiter,

1

Hawk).
Melierax, who! e genus

M.

monogrammiciis

12
(One- streaked

7

Hawk).

M, mu^icus (Chanting Hawk)
M. polyzonus (Manj- zoned
)

1

4

,,

Astur, whole genus
A. aptproximans
(Allied Goshawk)

3-5
..

A. novce-hollandicB {White

,,

)...

A pahimharms

(Common

,,

)...

A. tachiro

(Tachiro

,,

)...

A.

(Gambian

,,

)...

.

tibialis

Falco^ whole genus

4
4
22
4
1

108

F. cesalon (Merlin)
F. hiarmicus (Bearded
Falcon)
F. concolor (Ash-coloured „ )
F. eleonorce (Eleonora
,,
)
F. fekkggi ( Feldegg's
„ )
F. fusco-cce.rulescens (Orange-thighed

7
1

2
1
1

_

2

Falcon).

F. lanarius (Banner Falcon)
F. me?a7^ogre?^?/s (Black-cheeked Falcon)
#. ^ere(7W?i«.s (Peregrine Falcon)
F. punicus (Mediterranean Peregrine

14
.3

61
1

Falcon).

F. sacer (Saker Falcon)
F. suhUiteo (Hobby)
Hierofalco candicans (Greenland Falcon)

3

12
2

(Inr.

:>(ys
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(cord.).

Indiv.

Hierofalco islandus (Iceland Falcon) ...
Hieracidea herigora (Berigora Hawk)
Tinnunculus, whole genus
T. alaudarius (Common Kestrel)
(Lesser
T. cenchris
„
)

.

T.
T.
T.
T.

cenchroides

(Nankeen

,,

(Slender

moluccensis (Molucca

T.rupicolus

(tS.

African

M.
M.

9

)

2

,,

)

13

)

2

,,

)

1

,,

)

T. sparverlus (American •,,
)
T. vespertinus (Red -footed ,,
)
Hypotriorchis chicqii.era (Red-heaxled
Merlin).

Milvus, whole genus
M. govinda (Indian
M. migrans (Black

45

,,

dominicensis{I)oxnvii\ci\,ri

gracilis

6
5
81

2

4
3
1

30
4
8
12
6

Kite)
,,

)

cegyptiiis

(Egyptian

„

)

ictinus

(Common

,,

)

Baza lophotes (Crested Black Kite) ...
(Black-shouldered
Elanus
cceruleus

1

6

Kite).

Rostrhamus

MarshHawk).
(Laughing

sociahilis (Sociable

Herpetotheres

cachinnans

2
2

Falcon).

26

Milvago, whole genus
(Forster's Milvago) ...
M. australis
M. chimachima (Ohimachima
) ...
(Brown
„ )...
M. chimango
M. megalopterus (Long-Avinged „ )...
,,

Polyhorus

hrasiliensis

(Brazilian
Caracara).

Polyhoroidestypicus (Banded Gymnogere)

5
5

14
2
7

2

Av.

(lur.
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however, that both average and maximum durations are conNo
siderably better in the case of the diurnal birds of prey.
intelligent anatomist can now doubt that the two groups are far
separate amongst birds, and one of the notable differences is in
In all the Accipitrine
the structui-e of the alimentary tract.
birds, although the intestines are relatively long and arranged in
a complex pattern, the hind-gut and cpeca are extremely reduced,
and the portion of the gut in which there is the greatest
opportunity for intestinal putrefaction therefore has a relatively
very small capacity.
Capt. Flower records only two Accipitrine birds a Griffon
Vulture and an Egyptian Vulture that are still alive after
12 years' duration, the maximum possible in his records.

—

STEGANOPODES.

—

RELATIVE VIABILITY IN MAMMALS AND BIRDS.
r>„ , „
,,„„ „^^ „
PHALACROCORACID.E.

No. of

whole genus

39
27

.

>S'M?a,

.

,

j,,^;^.

S. bassana (GuYinet)
*S'.

leucogasti'a

S.pisccUor

P

.

P.

carunculatus {Ko\\g\\-i-AC,Qd
(/r«c^t?^{s (Shag)

8*3

40
19

15
14

40

84

12

9

94
55

10"5
23'5
10*5

1

28
10
38
94

1

1

1

2

15

/*.java?iici(^ (Javan Cormorant)
P.Uguhris{MoViYni\\\
)
„
P.varius
(Pied
,,
)

19
16

8'8

36
52
49
44
38
94

2

53

)...

,,

Max. duv.
in uionths.

5
2
5

S. serraior

.•

(lur.

„,„„th,.

6

(Brown Gaunet)
(White
„
)

(Austrahan „
)
Phcdacrocorax^ whole genus
P. 6r«sz7t«?ii(s (Brazilian Cormorant) ..
P. africanus (African
,,
)...
(Common
P. carlo
,,
)...

Av.
;,,

5U7

1

Mr. J. H. Gurney [loc. cit. p. 38) quotes from H. O. Forbes
the record of a Common Cormorant which lived for 23 years.
The maximum durations on my list, ranging from nearly 8 years
downwards, are very much lower, whilst the average durations
There
of both Gannets and Cormorants seldom exceed one year.
a failure which
is the usual remarkable failure with local species
would appear much greater if a considerable number of entries of
birds that lived less than a month had not been excluded from
the records. The intestinal tracts ai^e of the fish-eating typerelatively large and of small calibre, but the hind-gut and c^eca
are very rudimentary, and there seems little opportunity for

—

intestinal putrefaction.

^Q.oi

PTfiTTTi;??
JTLUilDyl!..

Plotus^

ji^jjj^_

whole genus
(American Darter)
,,

)

2

22
18
18

,,

)

2

55'5

Plotits ai ihinga

P. levaillanti (Levaillant's
P. vielanog aster (Iwdisoi

H. Gurney

Av. dur.
in months,

16
12

Max. dur.
mouths.

in

103
53
34
103

38) gives an instance of an American
I do not know of any other records.
The intestinal tract is similar to that of other Steganopodes, but
although the caeca (or single caecum) are vestigial, the hind-gut
is relatively more capacious and larger.
These birds were kept
in a house (the Fish House) that was warmed in winter, aiid
their average duration and maximum duration show no high
J.

{loc. cit. p.

Darter of 12 years old

;

viability.

Summary
Pelecans,

Frigate-birds,

of Steganopodes.

Gannets, Cormorants and

Darters,

whether or no they form a coherent

zoological groiip, differ very
little in their requirements in captivity, and receive very much

the same treatment.

They appear to me

to be a

group of potentin lly
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great longevity and viability, these, moreover, being fairly in proportion to size. The records of Phalacrocoracidfe are much lovi^ered
by the number of European birds, which like most European
animals have a very heavy death-rate in captivity.

HERODIONES.
^0- of

ArDEID^.

Iiidiv.

Ardea, whole genus

(Agami
agami
A.alha (Great White
^1.

90

;

Heron)

...

1

„

...

4

)

(Black-necked „ ) ...
buhidcus
(BufF- backed
,,)...
ca7ididissi'ma(^nowj
,,)...

A.
A.
A.
A.
A.

atricollis

cinerea

(Common

cocoi

(Cocoi

)...

,,

,,)...

e^reWa (Great American Egret) ...
(Little
A. garzetta
,,)...
A. goliath (Goliath Heron)
A. gularis {^\&ty
)
„
A. herodias (Great American Heron).
A. novce-hoUandioi (WlaitQ-i-Aced ,, ).
(Purple
A. purpurea
,,
).
(Squacco
A. ralloides
,,
).
(Typhon
A. sumatrana
,,
).
Btoforides, whole genus
£. atricapillus (Blue-capped Bittern)
B. cyanurus (South American Little
^4.

.

1

4
10
23
4
16
4
1

7
1

2

9
2

-^v. dur.

in

months.

25
5
7-5

Max. dur.
months.

in

110
5
2(5

35
35
19

24
64
74
115
93
100
98
35
72

31
13

31
17

24
50
20
28
42
31

4-6

6-5

10
11

9

69
14

2

44'5

1

12

69
53
53
12

6

4
23

40

1

Bittern).

B.virescens {Gve.en'Biitem)
J. rcZeWa ?'??.voZ?tcrf's( Variegated

Bittern).

A minuta

(Little Bittern)
Nycticorax, whole genus.
(Nankeen
N. Gcdedonicus
.

N. gardeni

Night

Heron).
(Garden's Night Heron).

(Common
N. griseus
,,
N. violaceus (Violaceous ,,
Cancroma cochlearia (Boat-bill)
Botaurus

lentiginosus

3

8

6

64

30
99

2

6

9

,,).31

37

,,

).

(American

25

13
19
199
107
32
199

19'5

61

9

21

53
8

3

23

6
7

48*5
20-5

54
162
33

18

Bittern).

B. stellaris (Bittern)
Tigriosoma hrasiliense (Tiger Bittern).
T. leucolophum (White-crested ,, „ ).

H. Gurney

(loc. cit, p. 38) gives somewhat doubtful records
and 30 years, and a well authenticated record of 22 years for
a Common Heron. A duration of over 16 years for a Night
Heron is the best on my list. The average and maximum

J.

of 60

Av. dur.
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No. of

"Pt AmATr-TTM^
i-LAlALLID^.

jj^ijjy_

Flataleci alba {AMc{\.n

^poonhiW)

2

P. leiocorodia (SpoonhiM)
Jj«/a rosea (Roseate Spoonbill)
Ibis, ^yhole genus
/. cethiopicus (Sacred Ibis)
/. Sermeri (Bernier's
,,
)
/. mela7iocep]ialus

/. strictipennis

Carphibis

19
11
17
8

21
16-5
19

).

6

80
94
25
83
87

(Straw-necked

4

109 "8

(Black-headed

2
Ibis).

(Australian Sacred

spinicoUis

Av. dur.
months,

in

,,

1

Max. dur.
months.

in

29
115
38
220
191
38
83

220
300

Ibis).

Nipponia temmincki

(Nippon

Theristicus caudatus (Black-faced
T. melanopis
(Grey

Plegadis falchiellus (Glossy
P. guarauna
(White-faced

Eudocimus, whole genus
E.albus
(White
Ibis)
E. longirostris (Red-billed „)
E. ruber
(Scarlet
„)

,,

).

1

5

5

,,

).

3

,,

).

5

16
18

,,

).

18

30*5

41
31
112

,,

).

2

5
25*5
69-5

43
5
2

36

8*5

20

5

143
143
12
90

Mr. J. H. Gurney {loc. cit. p. 38) records from our own Gardens
a Sacred Ibis alive at 20 years okl, and another bird of the same
species from Rotterdam of 11 years.
In the list given above
there is a Straw-necked Ibis with a duration of 25 years, and an
Australian Sacred Ibis of over 18 years, whilst there are a number
of other high records.
The figures of average duration are very
varied, but in several cases they extend to a number of years, the
low figures being chiefly birds of which there were veiy few
examples.
In the period in question nearly all these birds had free access
to the open air, but in some cases had shelter in a heated aviary
in winter.
Ibises have a simply disposed but rather long intestinal tract, with the ca3ca and the hind-gut much reduced.
It must be inferred from the figures that they ai-e birds of
good viability in proportion to their size.
Siiminary of Herodiones.

Herons, Storks, Spoonbills and Ibises form a cohei-ent zoologroup all chiefly carnivorous or piscivorous, with relatively
long, narrow, intestinal tracts, the posterior region of which is
reduced and uncapacious. Within the different groups there is
a fair correspondence between duration and size, but this does
not reach to the whole assemblage, as the Spoonbills and Ibises
show a better viability than the Storks, whilst the Herons are
lowest of all. I see no reason for assuming much difference
(except perhaps in proportion to size) between the potential
longevities of the three divisions, and must assume that the
gical
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conditions of captivity have pressed most heavily on the Herons.
have not sufficient information to point to any special unfavourable circumstance in the case of the Herons.
Oapt. Flower records no example of the Herodiones still alive
after 12 years.
I

ODONTOGLOSSvE.
No. of

T->„
PH(ENIC0PTERID.E.

j,,^^i^,_

Phoenicopterus, whole genus
P. ignipalliatus (South

P.
P.

rose?6s

(European

r^Sm (Ruddy

23

American

5

Flamingo).
Flamingo)
„

9
9

)

Av. dur.
months,

in

Max. dm:
in

mouths.

82
42

273
105

163

273
147

21

I can find no published statements regarding the longevity of
these large birds," and the maximum duration of nearly 23 years
I
for a European Flamingo is therefore specially interesting.
know of no reason for the greater success of the European form.
The distribu^tion of individual durations with regard to the
maximum durations shows that the deaths with low duration
have nearly always taken place soon after arrival if the birds
of any of the three species survived two or three months, they lived
These birds live on a mixed diet, in captivity taking a
yeai"S.
good deal of grain the alimentary tract is relatively long and
slender, but the posterior portion and the c^eca are more capacious
:

;

than in most birds. They have been kept with complete exposure
to the open air in summer, whilst in winter, in the period to
which the records refer, they were usually transferred to an aviary
Flamingoes have a
with open-air cages and heated retreats.
high longevity and viability under such conditions.

PALAMEDE^.
Cha^lna

^l^

itln^s.

^moS.

11
8
3

45'8
16-5

115
84
43

{Grented ^cresbuier)
C.derUana
(Derbian
„
)...
Palamedea cornuta {S.ovn.eA. ,,
) ...
ci'isiata

.

.

31'1

I am unaware of published records as to the longevity of
Screamers. The maximum duration, over 9 years in the case of
a Crested Screamer, is surpassed by two examples of the species,
at present alive in the Gardens, after a duration of nearly 13 years
As in the case of the Flamingoes, the incidence of the mortality
was especially heavy on new arrivals if the birds lived a few
months, they usually approached the maximum duration i-ecorded.
Screamers are large, bulky birds, with the alimentary tract of a
primitive type, the hind-gut and cfeca being relatively capacious.
They have been kept under conditions relatively similar to those
of the Flamingoes, and certainly in proportion to their size
cainiot be regarded as highl)^ viable.
:

No. of

RELATIVE VIABILITY IX MAMMALS AXK BIRDS.

AnSERIX.E

(co?li.)^

'

Anser erythroims {lAt\\Q
Goose)
A. indicus
(Bar-headed
„ )
A.segetiom
(Bean
„
)
£ernicla, whole genus

Av. dur.

Indiv.

in inontlis.

ni moiitlis.

2

174
124

289
261
49
142
66
111
119
131
142
95

26-5
36'3
17

2

B. brenta
(Brent
Goose)
jB. canadensis (Canada
,,
)
B.hutchmsi (Hutchins'
„ )
B. leucopsis
(Bernicle
,,
)
(Red-breasted,, )
B.ruficolUs
(Sandwich
Nesochen
sandvicensls
Island Goose)
Chloepliaga, whole genns
G. magellanica
(Upland
Goose)
(Andean
C. melanoptera
,,
)
C poiiocephala (Ashy-headed
)
,,
G.TtMdiceps
(Ruddy-l^eaded
„ )
Chenonetta juhata (Maned
,,
)

61
32
14

44
86

2

12

61

1

142
50

9

1

Max. dur.

^°;.'*f

8

'

i.>13

20
83
7

8

22
21

32
25
17
54*5

169
111
39
169

56
62

162
187

Geese are popularly reputed to have a veiy high potential
longevity; Mr. J. H. Gurney {loc. cit. p. 39) mentions, on the
somewhat doubtful authority of Willughby, a domestic Goose,
80 years old, and on more exact authority a Cereopsis of 33 years
and a Bernicle Goose of 32 years. The highest figure on my list
is 24 years for a Little Goose
but the maximum and average
durations (the latter in many cases are lowered by the inclusions
of broods of goslings) show that these birds have a high viability.
;

No. of

AiSTATTisr^
AJSAilJN^.

jj^ijj^_

Dendrocygna, whole genus
D. arhorea (Black-billed Tree-duck)...

99

(Wandering
D. autumnalis (Red-billed
D.eytoni
(Eyton's
(Fulvous
D.fidva
D.javanica
(Indian
D. major
(Larger

14
32

D.firciiata

„

„

,,

,,)...

„
„

)...

„
„

)...

„

)...

,,

)...

„
„ )...
D. viduata (W]i\te-ia,ced
„
„ )...
Ghenalop>excegyptiaca(EigY^tisin.Goo%e)
G. jitbatus (Orinoco Goose)

whole genus
T.casarca (Ruddy Sheldrake)
T«(ior)i«,

T. cornitta {Qovaxaon
„
T. tadornoides (Australian „
y. ^'ar^e^afa (Variegated ,,

whole genus
"
A.hoscas
(Wild

)
)
)

^?ias,

A.cristata

(Crested

2
5
8
11
21

16
14
109
22
31
15
41
117

30
11
22-5

42
27-5

44
18
24
26
34
27

40
42
23
52
47
36"5

19

49

)...

2
5

93

)...

37

33

Duck)...
„ )...

A.obscura
(Dusky
„
A. poecilorhyncha (Spot-billed ,,

6

Av. dur.
months,

ill

72-5

Max. dur.
in

months.

242
53
66
242
29
76
48
57
57
128
82
214
214
111
86
172
1

319
217
112
146
127

514
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A^ATmM(cont.).
^
^

'

A7ias specularis (Wliite-m£irkedDxick)
A. super ciliosa (Australian Wild ,, )
(Yellow-billed
„ )
A. undulata
...
Chaulelasmzis streperus {G^iAwsiW)
Marecco penelojye (Wigeon)
31. sihilatrix (Chiloe Wigeon)

Dafila amta {Vmt'Ail)
I), spinicauda (Chilian Pintail)
.Poscilo7iettahahamensis (BsihiiiT[ia,D\ick)

(Falcated

,

)

,,

)

,

Q.jiavirostris{Qh.W.\SbiLi

(Japanese
„ )
Q. gihherifrons (Slender Duck)
Spatula clypeata (Shoveller)

Marmaronetta angustirosiris {W&vhled
FULIGULIN^.
Metopiana peposaca (BuOsy-hiWed Y)-aG^
Fidigula, whole gewuB
(Baer's Duck)
F.haeri
(Tufted
F. cristata
„ )
i^./erm« (Pochard)
F. ferruginea (White-eyed Duck)
F. mariia (Scaup)
/". ritj^wa (Red-crested Pochard)
:Z'acA?/eres ciweretts (Steamer Duck)
Glangula glaucion (Golden-eje)
(]E'cZe??zm m^ra. (Common Scoter)
Somateria viollissiyna {EiideY T)\\ck)

Av. dm-.
months,

11

45

42
85

8
10
41
37
21
67
24

50"5
59'5

48
55
40-5
59-7

128
17
45
39
19

45
52
13"6

8
21
18
18
12

18
35
48
75
60
18

39
82

42*5

9

Q.formosa

_

Ill

1

1
F. erythrorhyncha (Red-billed
„
)
(Auckland
1
aucklandica
JSfesonetta
Island Duck)
192
Querquedula, whole genus
34
(?. &ras^7^e5^s^s (Brazilian Teal)
11
^. c«sia??.ea (Chestnut-breasted Duck)
43
Q. circia (Garganey Duck)
(Common Teal)
43
Q.crecca
5
Q. cycmoptera (Bine-winged „ )

Q. falcata

of

liidiv.

47

H
,190

319
122
155
185
214
273
170
128
17

208
126
96
164
152
43
50
87
150
208
154
103

5

21

23
21

40
60

8

20
39
15
33
30
14

73
144
15
164
30
17

24
1

20
1
...

months.

160
193
47
125
193

11

...

Max.duv.
in

3

1

Ertsmaturtn^.
Biziura lohata (Musk Duck)

2

Merganettin^.
Eymenoloimu^ malacorhynchus

(Soft-

billed

Duck)

2*5

3

4

35

72

9
5
3

22
35

46
84

7

18

Mergin^/E.

Mergus

albellus

(Smew)

M. merganser (Goosander)
i¥".

se»Tafor (Red-breasted Mei^ganser).
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Mr. J. H. Gurney gives [loc. cit. p. 39) one dovibtfvil case of a
Wild Duck of 29 years, and several well authenticated examples
of various ducks ranging from 23 years downwards.
The figures

maximum duration on my list are almost uniformly high, the
best being a Yellow-billed Duck of 26 years', a Chilian Pintail
of nearly 23 years', and a Red-billed Tree-duck of over 20 years'
duiution.
The figures of average duration are reduced in many
cases by the inclusion of a number of veiy short-lived birds, either
ducklings or new arrivals, but none the less show a fairly consistent
of

high

viability.

Summa?'i/ of Anseres.

The first question that comes into special prominence in the
case of Swans, Geese and Ducks is the validity of the units on
which these averages are made. The individuality of these birds
is difiicult to distinguish, and as in the period to which the
figures relate, there was no system of marking the individuals,
mistakes must have been easy to make, where opportunity
The swans, geese, and a good many of the larger
occurred.
ducks, such as Sheldrakes, were kept in separate pens, and the
chances of confusing individuals were very small. In the case of
birds like the Mandarins, Summer Ducks, Wild Duck, Pintail, Teal, and so forth, a good many were kept in the same
ponds, and mistakes as to individuals must have taken place.
However, the numbers at any particular time during the whole
period of 33 years were never very large ; and if the figures of
cases where individuals were very few and were kept separate be
compared with those where confusion was more likely, the
inference can be drawn fairly, that on the whole such mistakes
have corrected each other, and that the results are fairly valid.
It is to be noticed that the familiar coi-relation between size
and longevity does not appear in these figures of Anserine birds,
although it may apply to potential longevity.
There is very
little to choose between the ducks and geese, and both ducks and
geese on the whole show higher maximum and average durations
than occur for swans. In all the Anseres the alimentary canal is
relatively long, arranged in a somewhat complex fashion, and
narrow in calibre; the hind-gut and csecaare, in comparison with
most other birds, rather long, and caj^acious (except in the
Mergansers, where the caeca are vestigial). They are highly
intelligent birds, readily adapting themselves to new conditions
and realizing quickly that they have nothing to fear from man.
Except that the space given to Swans has been rather limited,

the conditions have been good, as these birds, whether from the
tropics or not, have been invariably given access to open air, and
in most cases have spent their whole time in it.
The figures of

average and

maximum

duration show that these birds have a good
None the less, as the conditions are rather
unusually favourable, I think the inference can be drawn that, in
viability in captivity.

No. of

HKLATTVE VTAUFrJl'V J\ .AFAMMALS AXD
rt

^

,.„,,^

,,

CohiTiiha Icmrivora
(7.

fe(coce/>^rt^«

r. leuconota

mmulosa
Caiuas

No.

j\

/

(Canary

C. palumhitfi

C picazuro
C 2^iii'mbea

(Yinaceous
(Rufous

C.rvfinci.
C. speciosa

(Porto Rico
C. squamosa
Afacropj/gia leptogrammica
il/^./)^rts/«??e//«

37

.,

)

20

8M-5

10

19

.,

)...

1

62
45
30

.,

)...

.,

)...

12
17

45

227
30
42
215

7
f)

)...

lfi(i

19

(Narrow-

3

9

13

baiTed Pigeon).
(Pheasant-tailed
,,
)

2

(Passenger

(i

12
23

23
7H

micp-atoriKs

Ectojnstes

13
18

24
40

.,

(Speciou-s

43

37
79
80
100

4
10
H
4

Pigeon).

Zenaidura carolineiisis (Carolina Dove)
Zenakla, whole genus
^. rt7??«5i7/.s (Zenaida Dove)
.,^. rt7w;'ciiZ«^« (Auriculated Dove)
(Martini can
Z.aurita
„ )
(Galapagan
Nesopelia galajjagoensis
'.

2

8

8

48

252

8
17
23
4

25
27'G

80
33
79

23

80

16'

29

2

16*5

17

139

25-5

195

Dove),
Melopelia

leacoptera

(White- winged
Zenaida Dove).

Turtur, whole genus
T. aldahranus (Aldabra Turtle Dove)
T. hitorquatus (Double-ringed Turtle

3

11

19

1

62

62
10

Dove).
T. capicola
T. chinensis

communis

Turtle
(Cape
(Chinese
,,

Dove)

2

8

)

8

41
20-5

.,

18

T. orientalis

(Turtle Dove)
(Eastern Turtle Dove)

5

51

T. risorius

(Barbary

34

22
36

T.

T'. .s6??M'io?'5'?^a^?(s

„
„
)
(Half-collared Turtle

17

77

82
195
108
170

Dove),
T.se?ieg'a^e?iS2.s(Cambayan Turtle Dove)

T. suratensis
T. tigrinus
T. vinaceus

(Spotted
(Tigrine

„
,,

,,

)

„

)

(Yinaceous
,,
,,
)
Geopelia, whole gen us
6-'. amertto (Graceful Ground-Dove)
...
(?. AwmeraZi's (Barred-shouldered Dove)
G. 'maugad
( Mange's
Dove)
(Barred
G. striata
„ )
G. tranquillalVenceiwX

„ )
Scardafella squamosa (Scaly GroundDove),
Columbvla picui (Picui Dove)

Proc. Zool.

Soc— 1911,

No,

20
11
1

19

84
22
19

34
34
41
52'5
28*5

23
14
10

25
28
44
33
20
16

<j

6

6

XXXIY,

7

!M:i\. (l\ir.

(hiv.

)

(Spotted
„
)
(Stock-Dove)
(Ring- Dove)
(Picaznro
Pigeon),..

C.

Av.

„

Pigeon)

(White-crowned
(White-backed

(if

•")!

lilRUS.

145
75
41
177
80

80
72
60

80
47
40
10

34

.
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No. of

\

(cont,).

ljj^i^,_

(Passerine

passerina

Chamcfpelia

Av. dur.
months,

j„

Max. dur.
months.

in

ITS

5

27

G round-Dove)
67
102
121

16

30

34
8

26*5
29*5

11

16

28
26

69
61

Pigeon).
(Bronze-spotted
Dove).

17

37"5

92

(L,ittle Gi-een-

5

32

61

winged Dove).
C. inclica (Green-Avinged Dove)
CalopeUapueUa{^c\i\egeVii „ )
FAfff^s, whole genus
P. chalcofiera (Bronze-winged Pigeon)

23
18
38
34

„
C. talpacoti (Talpacoti
„
)
Perisiera geoffroyi (GeofFroy's Dove)
Metriopclia 7nelanoptera {B\&.ck-viii\geii

Dove).

(Ena capensis (Cape Dove)
(Tambourine
Tympanistria hicolor
C'Aa?coj?e/i'«c/i«ico.5/Jt7os

Chcdcophaps chi-ysochlora

35
21
24*5

93
109
98
98
28
60
1

Bronze-

1

24
20
60

winged Pigeon).
Geophap)s plumifera (Plumed Ground-

9

26

66

5

16

24

49

22

64

2

14

16

16

28
40

103
103

2

11

9

14
81

22
4

25
27
17

14
4
29

30
29
24

P.e%fms(Brush
P. histrionlca

„

„

(Harlequin

„

)'

3

Dove).
(Partridge Bronze-winged
Pigeon),
Ocyphajjs lopholes {Crested Vigeon) ...
(Rufous-necked
larvata
Haplop)elia
Wood -Dove).
G.

scripUf,

whole genus
(White-fronted Dove)
(Orange- winged
„ )
L. rvfaxiUa (Red-under-winged
,,
)
Geoirygon, whole genus
6^". cristata
(Mountain-witch GroundLeptoptila^

L. jamaicensis
L. ochroptera

5

56
25

Dove).
6*.

(Red Ground-Dove)
mysiacea (Moustache Ground-Dove)
?3J.07i^ajia

G.
Phlogoe-nas
/•. s^ttiri

luzonica

(Stair's

(Blood-breasted
Pigeon).

Ground-Dove)

Zeucosarcia picata

Pigeon).
Starnoenas cyanocephala (Blue-headed
Pigeon).
Calcenas nicoharica (Nieobar
)
,,
Goiira corovata (Common Crowned
Pigeon).
„
G. victorice (Yictoria Crowned
)
(ToothedDidunculus strigirostris
,

billed Pigeon).

14-5

22

50

18
171

13

20

44

23
30

51

23

109
110

10
3

58
30

142
53

2-

(Wonga-Wonga

56
54
79

RELATIVE VIABILITY IN MAMMALS AND BIRDS.

Suvimary of

HIO

('olumhip.

Mr. J. H. Guniey {loc. cit. p. 39) gives on the autliority of
Mr. F. E. Blaauw several instances of long-lived Collared Doves
{Turtur risorius), ranging from 40 to 30 years, and a, Common
Pigeon of 284 years a correspondent of my ovt-n, Mr. E. Mellin,
has informed me of a Ring-Dove of over 23 years old. The
figures of maximum duration on my list are therefore not
surprising: they include a Viuaceous Pigeon of just under 19
years, a Porto Rico Pigeon of just under 18 years, an Eastern
Turtle-Dove and a Green- winged Dove of over 16 years. The
maximum dui^ations are on the whole good certainly in pi-oportion
The figures of average dui'atiou
to size better than in the Anseies.
are much lower in the Fruit Pigeons, in which they seldom exceed
2 years and are frequently under 1 year, than in the Columbidje,
where they mostly range from 2 to 5 years. I cannot see any
good correlation within the group, between size and viability.
Pigeons have a long and complex alimentary tract, with,
however, the posterior portion and cseca relatively much reduced.
They have been kept under various conditions in the period under
discussion, but most of the tropical forms have been placed in
a heated aviary, sometimes with, sometimes without access to the
open air.
Capt. Flower's highest record is that of a Green-winged Dove,
;

;

alive after 6 years' dxu-ation.
No. of

PTER0CLETE8.
whole genus
P. alchata (Pin-tailed Sand-grouse) ...
/-".
Sand(Black-bellied
arenarins
Fterocles,

67

grouse).

P.

bicinctus

exustns

P.

(Double-banded
(Little

Sand-

9

17

32

grouse).
Pin-tailed Sand-

11

31

94

grouse).
Sand-gi'ouse)

P. fasciatus (Banded
(Namaqua ,,
P. iiamagua
,,
)
Syrrhapies paradoxus (Pallas" Sandgrouse).

had no previous information as to the longevity of SandThe maximum durations, of which the highest is under
grouse.
8 years, and the average durations, most of which are considerably
less than 2 years, show that these birds, in proportion to their size,
are less viable than Doves and Pigeons. Their alimentary tract is
somewhat similar to that of Pigeons, but the hind-gut and cfeca
In the period under consideration Sand are relatively capacious.
grouse were placed in an aviary with heated interior and open-air
I

runs.
Capt. Flower records Spotted Sand -grouse {P. senegallus) still
a year longer than the highest
alive after over 9 years' duration
record I give.
;

34*

—
.
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GALLlNaE.
No. of

„-

TeTRAONID/E.
Tetrao,

Jiidiv.

whole genus

11

cupido (Prairie Grouse)
T. phasianellus (Sharp-tailed Grouse)
T. urogcdlus (Capercaillie)

7

T.

.

2

2

Phasianid/e.
Gallope7-dix,

whole genus

5

G. limulata (Hardwicke's Spur-fowl)
(Pi.ufous
,,
.,
) .
G. spadicea
„
G. zeylonensis (Geylonese
,, )
Ithaginis geoffroyl (Geoffroy'.s BloodPheasant).
PtUopachys vantralis (Buff-breasted
Partridge).
Francolinus, whole gen us

68

(Double-spurred

7

.

hlccdcaratus

F.

Prancolin).
F. capensis (Cape Francolin)
F. clappertoui (Clapperton's Francolin).

(Ooqui

F. coqui
granti
gularis

F.
F.
F.
F.
F.

(Grant's

(Wood

ki?^ki

(Kirk's
(Levaillanfs
_

levaillcmti

natalensis

(Natal
(Painted

F. pieties
F. p»ontiGerianus (Grey
(Black
F. vulgaris
Fternistes,

1

2
2
1

2

1

„

).

,,

).

„

).

8
5
2
3

„

).

2

,^

).

1

,,

).

1

,,

).

1

,,

).

19

,,

).

whole genus
(Grey-winged Francolin)

F. afar
Dusky
P. infuscatus (
„
)
F. leucoscspus (White-shafted ,,
)
„
P. nudicollis (Bare-necked
)
,,
P. sivainsom (Svvainson's
)
Arhoricola atrogularis (Black-throated
Francolin).
A torqueola (Hill Francolin)
BambusicolafytcMi (Fytch's Francolin).
B. thoracica (Bamboo Partridge)
Perdix cinerea (Partridge)
P. hodgsonice (Hodg&on's Partridge)...
.

18
29
7
1

7

7
7
1

5
1

C. histrionica

(Haidequin „

)

15
14
4
108
23
54
15
12

C.pectoralis

(Pectoral

)

4

Coturnix, whole genus
(Chinese
C.chinensis
C.

communis

C

coromandelica

.

(Common
{^^m

Quail)
,,
,,

,.

)
).-.

Av. dur.

RELATIVE VIAHII.ITY
I,

/

1\

MAMMALS AND
No. of

J \

PiJASIAXID.I-: {cont.).

Syiuiecus ausindis

,,„,i^.

(Avistiali;ui

Quail)

Perdicula argoondah (Mavbleil
(Asiatic
P. aslatica

Rolhdns

cristatus

.,

(downed

^

)

.,

)

Odoniojihorus dentatus (Capoeii'a
,,
)
(Guiaua
0. guianensis
,,
)
(Virginian Colin)
Ortyx virginianus
Uupsychoi^tyx cristaHis (Cret^ted
,,
)
E. leyland a (Leylsind's Coliu)
Ccdlipepla,
6'.

whole genus

c«??yor7wca (Calif ornian Quail)

C.gdmhelli

(Gambel's

„

squamcda (Mexican
,,
Caccahis, whole genus
C. cAi(>^-«r (Chukar Partridge)
G.

10
1

)

K'
8

Av.

iliir.

i„ „,^,„ti„.

26*7

28
12'4

9
9'9

1)

7"4

!!

11

11

"-^7

14
43
18
17
26
18
12

1

72
57

521
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^lax. duv.
i„ ,uy„tl,.s.

57
28
27
20
29
17

38
58
43
91
91

3

9

49
46
50
50
20

50

)

7

)

8

..;

59
27

C. melanocepkcda (Black-headed Part-

11

ridge).

(Barbary Partridge)
„

^)

10
10

13

G. rufa (Red-legged
G. saxatUis (Greek

,,

)

9

15
20

G. petrosa

Ammoperdix

bonhami

....."....

(Boidiam's
Partridge).

A

.

heyi

(Hey 's Partridge)

Tetraogalltis hwicdayensis

Snow

3

13

2

(Himalayan

9-5

15-5

31

32
41

19'
3

Paitridge).

Lophophorus, whole genns
L. impeyanus (Himalayan Monaul) ...
(Lhuys's
L.lhuysi
,,)...
L.sclcderl
(Sclaters
„
)...
Grossoptilon mantchuricum (Mantchurian Croi^soptilon)
(Tibetan
G. tibetammi
,,
)

56
54
1

1

20
"^

174
Phasianus, whole genus
(Common Pheasant) 11
P. colchicus
1
(Collarless
P. decollatus
„
)
32
(Elliofs
„
P. ellioti
)
4
P. />r;'?icip«^/s (Prince of Wales's ,,
)
57
(Bar-tailed
P. reevesl
,,
)
9
P. s(xvmie7'ringi(^cexam.eiTmg'^ .,
)
16
(Ring-necked
P. torquatus
,,
)
27
(Japanese
P. versicolor
,,
)
17
(Cheer
P. wcdlicMi
„
)
Thaumcdeaamherstice(l^?idy Am\\evi,t'H 87
Pheasant)
75
T. picta (Gold Pheasant)
21
Aicrflsfa, whole genns
19
Pucras)
P. darwini
(Darwin's
1
P. macrolop)ha (Indian
,,
)
1
P. xanthospda (Yellow-spotted
,,
)

23"6

23
54
20
22"8

22
25*5

26
18
32
18
22-8

36
20
20
31

20
22-5

123
123
54
20
42
32
95
85
18
76
46
64
95
70
86
79
97

9

93
24
24

3

3

4

4

8*6
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No. of

,^ \

whole genus
;... 155
^. a^6o-c"Hsteiits(White-crestedKaleege) 12
(Anderson's
E. andersoni
1
5>
)
^. ei'ythrophthalmus (Rufous-tailed 18
Pheasant)
(Purple
E. horsfieldi
Kaleege)
7
(Lineated
E. lineatus
19
,,
)
(Black-headed
E. inelanotus
8
,?
)
E. nycthemerus (Silver Pheasant)
38
(Fire-back ,,
E.nobilis
8
)
(Siamese
E.prmlatus
8
,,
)
(Swinhoe's ,,
E. swinhoii
32
)
i^\ wei7Zo;(i (Vieillot's Fire-back)
4
Gcdlus, whole genus
39
(Bankiva Jungle-fowl)...
G. bankiva
5
6-'. sore??,(3r(x^i (Sonnerat's
12
,,
,,)...
G. stanleyi (Ce}donese
11
„
,,)...
^i'<.p?oc«??i?«s,

G.varius

(Fork-tailed
t'eHorjMs, whole genus

„

C. hlythi (Blyth's

Tragopan)

C. ca5o^i (Cabot's

„

C.

'inelanocepliala

„

)

(Black-headed
Tragopan)

(Horned

G. satyra

11

)...

(Temminck's
C. temmincki
I'avo, whole genus

„

)

,,

)

(Common
Peafowl)
P. cristat'us
P. nigripe7inis (Black- winged
,,
)
(Javan
P. spicifer
„
)
Polyplectron., whole genus
(Crested
P. hicalcaratum
Peacock
Pheasant)
P. chinquis (Peacock Pheasant)
(Germain's
P. germaini
Peacock
Pheasant).
Argus giganteus (Argus Pheasant).
Meleagris gallopavo [North American
Turkey).
il/. oce^Zato (Ocellated Turkey)
Nilmida, whole genus
N. ellioti
(Elliot's Guinea-fowl)
.

(Common
N. vieleagi-is
N. mitrata
(Mitred
„
N. ptilorhyncha{Abys?,imdi.\\ „
N. reichenowi (Reiehenow's ,,
,,

G'ttttera,

G, 6doaardi

21

37
99
66
15
18
47
2

Max. duv.

24'8

161
76

36

H

H

20

109

46
22
45
23
37
40
12

108
76

11

227
8
31
18
23
29

38
31
26*5

19
30"5
22-6

24
26
13
50
23

114
116
111

66
21

148
36
148
36
62
133
133
72
28
58
123
98
98
73
47
179
41

55
22

179
47

22
12

42
26

163
62

2

2-5
17*7

15

34

8

28

)

„

)

H

16

„

)

13

14

,,

)

(Crested
Guinea-fowl)
(Verreaux's
,,
„ )

161

6

39

,,

whole genus

G. cristata

71
5
6
2

Av. dur.

3

40
5

40
30
40

1

17

17

23
12

.16

54
54

1

17
21

21

RELATIVE VIABILITY IN MAMMALS AND BIRDS,

PhASIANID^

(COM^.)^

fV"^
Inaiv.

'

Guitera piccherani (Puchevau's Guine-A-

.Av. dur.
Ill

montlis-

523
Mux.

.In,-.

in uionths.

10

14-4

34

20

101

Crax, whole genus

83

46*8

C. alherti{Fv'u\ce Albert's Curassow)
(Crested
C.alector
„
)
C. carunculata (Yarrell's
„
)
G. daubentoni (Daubenton's
„
)
(Globose
G. glohicera
„
)

11

47

13
12
12
19

40
46

124
104
118
106
93
119
103
50
124
133

28

fowl).

Acryllium

indUirinum

(Vulturine
Guinea-fowl).
'

^^

CraciD;!!:.

(Globulose

(7.

glohidosa

G.

incommoda (Inconvenient

„
„
„

(Sclater's

G. sclateri

Mitua tomentosa (Lesser

2

)
)
)

Riizor-billed

2
12
4

40'7
40-7

59
29
62
68

Curassow).
(Razor-billed
Paiwcis galeata (Galeated

31. tiderosa

Nothocrax

urimmdumi

^

71 7

)

3

(Urumutum

3

70
37

„

)

.,

139
102
49

Curassow).
PeneZojoe,

whole genus
(Rufous-vented

P. cristata
P. greeyi
P. jacucaca

50

Guan)

(Greey's

,,

14
2

)

(White-fronted
,,
)
P. marail
(Marail
„ )
P. pileaia
(Red-breasted
,,
)
P. purpurascens (Purplish
,,
)
P. stoperciliccris (White-eyebrowed „ )
Pi/»?7e, whole genus
P. cujubi (Amazojiisin Gui\n)
(Piping
P. cumanensis
Guan)
(White-crested ,,
P.jacutinga
)
Alburria cm'uncidata (Wattled
,,
)
Orudis, whole genus

20

Guan)

8

0. cdbiventris
0. garrida
0.

motmot

0. ruficcmda
0. vetula

(White-bellied
(Chattering

,,

(Red-tailed

„
„

(Mexican

.,

(Little

32
27
15

34

1
1

3
7

12
7
3
3
1

2

18
50
38
32
23
30
20
12
21
26-5

27
66

105
82
20
65
I'S

63
77
105

37
37
27
12
21

100
100
66

)

1

)

4

)

3

28

)

4

32

50
39

13
3

59

236

5

9

1

24

24

7-5

19

Megapodiid.e.
Talegcdia lathami (Brush-Turkey)
Megacephcdon mcdeo (Great-lieaded
Maleo).
Peipoa ocellata (Mallee Bird)

tSummary of Gidlincp.
Mr. J. H. Gurney {loc. cit. p. 39) gives a few interesting figures
for Gallinaceous birds, including domestic fowls of 30, 25 and
24 years, and a 8ilver Pheasant of 21 years. The niaxinmni
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durations on my list include some fairly high figures a BrushTurkey of over 19 years, a Peacock Pheasant of nearly 15 years,
Argus and Kaleege Pheasants over 13 years, a Monaul of over 10
years and a Common Quail of over 7 y^ars. Taking Gallinse as a
Avhole there is no close correlation between size and duration.
The Grouse are the least viable in captivity, the average durations
being nearly all under a year, and 4 years being the maximum.
The Francolins, Quails, and Partridges have an average duration
most often between 1 and 2 years, with a few good figures of
maximum duration. The Pheasants, Peacocks, and Jungle-Fowl
for the most part have avei-age durations exceeding 2 years, and
reach 13 to 15 years maximum.
Sir E. G. Loder, Bt., F.Z.S.,
however, has told me of a Peacock still alive at a house near
Aylesbury, and which is certainly 40 years old-. The Curassows
and Guans appear to be specially viable there is a remarkable
uniformity amongst the individual durations, these lying very
close to the average, which is generally over 3 years.
The structure of the intestinal tract does not differ much in
Gallinaceous birds in all the gut is relatively capacious, althougli
not specially long, and the posterior portion including the caeca is
long and capacious compared to the whole gut. It is perhaps
not more than a coincidence that the hind-gut and cteca are relatively least capacious in the Megapodes, next least capacious in the
Curassows, and most capacious in the other Gallinaceous birds,
whilst the Megapodes show the best maximum diu'ation, and the
Curassows the highest average durations in the group.
The
conditions under which the birds of this group were kept during
the period in question did not differ much all had access to open
air, and the smaller Quails, Partridges and so forth, and the
Curassows had warmed shelters, whilst the others had unheated
sheds.
Considering the more or less favourable conditions, and
the large size of many of the Gallinaceous birds, it cannot be said
that they display a good constitutional viability.
Ca.pt. Flower's I'ecords are closely comparal^le with the maxima
I give here.
He notes a. Clapperton's Francolin still alive after
6 years, my highest record being 5 years a Quail of over 7 years,
the same maximum as mine; an Amherst Pheasant of 11 years'
duration, and a Silver Pheasant still alive after 12 years; these
are higher than the records of the same species I quote, but, on
the other hand, I cite a Black-headed Kaleege of 13 years and a
Peacock Pheasant of 15 years.
;

:

;

;

HEMIPODII.
Tiirnix,

.

,

whole genus

15

T. dussumieri (Little Bittern Quail)..
/'.

lepurava (Lepuraua Hemipode)

T. syhesi
7'.

taigoor

7\ lanl-i

7\ raria

(Sykes's

(Black-breasted
(Tipperah
(Varied

of

,
Ind

..
..

,,

)

,,

)

..

,,

)

..

,,

)

,.

KELATIVK VIABILITY IX MAMMALS AND
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I am ignorant of any figures liitlierto recorded as to the
My figures show a very low viability
longevity of Hemipodes.
both from the point of view of average and maximum durations.
The birds were kept during the pei-iod dealt with under
the same conditions as the small Francolins, Quails and
Partridges.
The alimentary tract is relatively short but
capacious, the hind-gut and cfeca being veiy capacious relatively
The group has a low viability.
to the size of the birds.

FULICARI^.
p
itALLIDyE.

No. of

Av. dur.

ji^jj^,

j„ montlis.

Rallus, whole genus
/?. a^?t«<{cMs( Water-Rail)
7i*. ce^e&e?isi\s (Celebeaii Rail)

24

^. mff67fZ««MS (White-spotted Rail) ...
A'. j»eciorrt^is (Australian
,,)...
B rhytirhyncJius {^ootY
„ ) •••

3
6
2
19

10
3

.

Aramides

caijenneiisis

(West-Indian

Max. dur.
in

months.

51

21
13-9
•.'!

19'5

35
48
48
35

36
10

51
26

15-5

29
59

39
59
28
29
59

22
52
49
64
50

101
117
117
107
50

36
26

=

Rail)

yjpemAa (Ypecaha Rail)
Por«rt??«, whole genus
P. crtroZiftffl (Carolina Crake)
P. maruetta ( Spotted
„ )

11

.'1.

5
2
2

P.iiotata
(Marked
„ )
Rallina pcecilo'ptera {^^Y-^'vugQ^ Rail)
CVe.r p-«^eHsis (Corn Crake)
Ocv/cZroHM^.s,

whole genus

0. australis

(

Weka

Rail )

e«Wi (Earl's .,
„ )
0. fascus (Black Woodhen)
0. lafresnaijanus
(New Caledonian
0.

(Woodhen

Ztm«oco?'«£c lu^er (Black Galliiuile) ...
Forphyrio, whole genus
P. ccdvus ( Javan Porphyrio)
cce?^«(.Ze?(s (Purple Gallinule)
Edwards's
P. edioardsi
(Milne
Porphyrio)
P. madagascariensis (Madagascar
Porphyrio)
(Black- backed „
P. melanotus
)
P. poliocephalus (Grey-heailed ,,
)
(Grey-blue
P. vitiensis
.,

A

)

Hydrornia alleni{K\\Qn's
lonornis

martinicus

16
30
17
8

2
2

Rail)

,,

)

(Martinique

22-5

12

1

1

Rail)
0. sylvestris

30

43-5
38-5

2

52 "5

53

23"5

2

76
66
89
75
1

1

1

4
2

21
18-5

32
22

18

59

19

25

^

'^2

1

23

73
75
23

1^
8

^'^

^'^

17

30

17

Gallinule)

Trihony.c

mortieri (Mortier's W^aterhen).

1

102

102

Waterhen).

3

85

162

T. vfiutralis (Black-tailed

Av. dur.
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RELATIVE VIABILITY IN MAMMALS AND BIRDS.

the figures of
is no great age for so large a bird
average duration are fairly good in compai/ison with the maximum
durations.
These birds have been kept ahnost altogether in openair paddocks, and it vi^ould appear that their constitutional
The whole
viability is not high in proportion to their size.
alimentary tract is very short in proportion to the size of tlie
birds, but the hind-gut and cieca are relatively extremely
for a Great Bustard,

;

capacious.

P„

SOPHIID.E

Psojyhki,

&

^o. of

„
CAEIAMID.IC.
rN

j^.j;^,

whole genus

(Common

15

...
P. fe?tco/;)to'a (White-backed „
)
•••
P. virid's
(Green-winged ,,
)
Cariamct cristata (Brazilian Cariaina)

^^

Chiongci

Max. dur.
;„ ^^^^^^j,^

17*7
17"5
19-5
16'5

of)
...

P. a'e;j/^««s

Av. dur.
;„ ,^^„,^t,^^

Ti'umpeter)

burmelsterl

(Burmeister's
Cariama).

G

20

49

6

31

90
90
34
32
151
65

I do not know of any published references to the ages of
Trumpeters and Cariamas. The alimentary tract of these birds
is much of the same character as that of the Bustards, but the
The birds
cjeca and hind-gut are relatively rather less capacious.
•have been kept in an aviary with heated interior and open-air
compartments. The record of between 12 and 13 years for a
Brazilian Cariama, and the figures of average duration appear
to show that the Cariamas have a higher viability than the
Trumpeters. The former are larger birds, and the difi'erence
may be merely the familiar size correlation.
No. of
InAxv.

Pdt-tt^j:URLIDiE.

Gi'us,

whole genus

42

G. americana (American Crane)
G. antigone (E-Astern tiiirus ,, )
G. ausiralasiana (Australian Crane)
(Canadian
G. canadensis
,,
)
(Common
G. comviunls
ii
)
(Mantchurian
G. jajjonensis
,,
)
(Hooded
G. monachus
,,
)
Anthr ojwides, \\ho\e genviii
A. carunc'ulata (Wattled Crane)
(White-necked Crane)
^1. leucauchen
A. leucogeranos (Asiatic White
,,
)
(Stanley
A. 2>aradisea
,,
)
(Demoiselle
A. virgo
,,
)
Balearica pctvojiina (Crowned
,,
)

£. regitlo7-iom

(Cape

,,

)

5
7

10
4
^

8
1

40

Av. dur.
months,

in

72
34
64

.68
35
1^5
59
99
46"5

Max. dur.
months.

in

514
82
191
129
96

514
306
99
227
59

184
84
227
104

7

34
184
34
58
46
50

14

43

170

9
1

9
8
13

141

Mr. J. H. Gurney has recorded [loc. cit. p. 38) a Common Crane
40 years (from the Gardens of this Society) and a White-necked
Crane of 28 years from the Amsterdam Gardens. Tlie longest
of
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duration on my list is a Common Crane which hved in the Gardens
for nearl)^ 43 years, another of the same species with a duration
It is clear
of 27| years, and a Mantchurian Crane of 25| years.
that these large birds have a very high potential longevity. The
alimentary tract is relatively very long and of narrotv calibre,
but the cfecaand hind-gut are by no means capacious in proportion
to the whole tract.
In the period to which the iigures relate,
the Cranes were kept in an open-air paddock, a few being taken
indoors in winter.
The maximum durations, and the average
durations, ranging from nearly three years upwards, show thnt
these birds have a high viability.
No. of

-r^
ET-Tn^-r.xr^TT^
LIlYPYGIDiE.

E uri/pyga helias

indiv.

Av. dur.
,,
in montlis.

11
6

48
137

T

(iiun-hittern)

Ehinochetus juhaius

{K.?\gy\)

1-

•

•

Max. duv.
,1
months,

in

114
196

I do not know of any published figures relating to the longevity
of the isolated birds here placed together. The individual examples
of the Sun-bittern differed considerably in duration
all but one
of the six Kagus lived at least 9 years in the Gardens, the
:

maximum

duration being over 16 years. They were kept under
similar conditions, in an aviary with warmed retreats and access
to open air.
The maximum dura,tions and average durations
sliow that both have a high potential longevity and viability in
proportion to their size, but that the Kagu is hardier than the
Sun-bittern.
In each case the alimentary tract is, relatively to
the size of the bird, rather long, but the posterior region and
cteca are uncapacious.

ArAMID^.

Aramus

19

^"-P^
Indiv.

scolopaceus

(Scolopaceous
Coulan).

Av.dur.

in montlis.

Max.

m

dur.

months.

9

cannot draw any conclusion from the single example of this
From the structure of the alimentary tract, I am disposed
to regard this bird as less viable than Cranes, Bustards, SunI

bird.

bitterns

and

so forth.

Summary

of Alectorides.

Most

naturalists would agree that the association of the birds
here grouped as Alectorides (following the Society's Vertebrate
List) is not intimate.
It is quite plain that within the assemblage

there

no good correlation between

size and longevity and
show the longest durations and
very good averages, but the Kagus, which are much smaller, are
nearly as good, whilst the Bustards, which are large and bulky
is

viahility.

The Cranes,

it is

true,

much worse.
If we make, so to say, a correction for
discounting the expected greater longevity of the larger
forms, then the birds in the assemblage might be arranged as
follows, in the order of good to less good viability
Kagus, Cranes,
Sun-bitterns. Cariamas, Trumpeters, Bustards generally, and
lowest of all Houbara Bustards.
birds, are
size,

—

RELATIVE VIABIMTV IX MAMMALS AXU BIRDS.
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LIMICOL.^.
(EdicNEMID.E.

CEdicnemus, whole genus
(Double-striped Thieknee)
(E. grallarius (Australian
,,
)
(E. scolopax{^to\\eQuv\e\\)
(E. superciliaris (Peruvinii Thicknee)
(^\ 6/s<r/rt<?(s

\^%"^'

.^''^^:

liidiv.

in

:^1

4
8
11

8

months,

Mux. .h.r.
months

in

117
117

18
63
13

43
23
53

lO'S
19'8

Oharadriid.e.

Charadrius pluvialis (Golden Plover)
Squatarola helvetica (Grey
,,
)

8

23
58
55
14

7

6
31
11
71

106
38
170

27
15

curonica{lj\tt\eJi\ngeA „
2
)
uE. hiaticula
(Ringed
9
,,
)
Eudromias moriiiellus (Dotterel)
1
Vccnellus cai/ennensis (Cay enneLi{\.i:>wing) 19
V. cristatus {=vulgaris) (Ijiipwing) ...
31

^HJgialitis

Sarciophonts jjectoralis (Blsick-hreH.iited
Peewit)
St7'epsilas intei'jyres {TuvBstone)
Hcemaiojnis
niger (Black
Oyster-

9
16 5
40-5

6

6

66'5

2

29

92
49

28

28
40

85
40

10

23*3

81

12

21
24-5

89
27

catcher)
iZ^.

osiraZe^its (Oyster-catcher)

Glareola

(Eye

ocula?'is

-

marked

1

Pratincole)
G. pratincola (Prntincole)

Chioxid/e.

CA2o»is aZSa (Yellow-billed Sheathbill)
(Black-billed
C. minor
„
)
SCOLOPACID.E.
Recurvirostra avocetta ( Avocet)
(Brazilian
Hivfiantopus
bircsiliensis

2

13

9

64

13

3

Stilt-Plover)

^. ^i/f/r/coZZ/s (Black-necked Stilt)
Scolopax rusticola (Woodcock)
Gallinago coelestis (Snipe)
Tringa alpina (Dunlin)
T. canutiis {K.Yiot)
Machetes jjugnax (Ruff)
Calidris arenarla (Sanderling)
Tringoides hypoleucus (Common Sand-

12
6

11-5

26
67

16

1

1

1

55

6

42

44

25

94

5

17
8
21

50

1

4

8
37

piper)

Totanus

calidris

!/'./i<sci(s

(Redshank)

(Spotted

,,

i/imosafef/oce^pAaZa (Black-tailed
i/. ?ap/'o?i;'c«

19
1

)

God wit)

(Bar-tailed Godwit)

N^nnenius, whole genus
N.arquata{G\iv\e\y)
X. femoralis (Pacific Curlew)
X. ph(eopus (Whimbrel)

4
3
25
20
2
3

15
35

71

35
24

12'5
7

31
21
131
32

19
180
1

80
80
41
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Suvimary of Limicolce.
Mr.

J.

H. Gurney

(loc. cit. p.

40) recoi'ds an Oyster-catclier of

30 years, and a Ruff of 10 years.
The highest figures of
maximum duration on my list are 15 years for a Pacific Curlew
and over 14 years for a Black- breasted Peewit, but theie is at
present alive in the Gardens a Wattled Lapwing [Lohivanellus
lohatus) which we have had for nearly 20 years, and an Oystercatcher which we have had for 13 years.
The average durations
on the list are in most cases between 1 and 2 years. In the
period in question these birds were kept in an artificially warmed
aviary, with or without access to open air, the best figures relating
to species usually kept in an aviaiy with open-air cages.
The
structure of the alimentary canal of these birds is on the same
general type relatively very long and of slender calibre, with in
the less specialized forms the caeca and hind-gut relatively more
capacious, but seldom conspicuously so.
The usual failure with
common European birds is noteworthy, and would appear still
more clearly if I had not omitted from the figures numerous cases
of individuals that lived less than a month at the Gardens.
The
evidence appears to show that in proportion to their size
Limicolous birds have a high potential longevity, but that either
their viability is constitutionally low, or the conditions of captivity
are unfavoiirable to them.
Capt. Flower's highest record is a Lapwing still alive after

—

6 years' duration.

GAYI^.
^°-of-

StERCORARIID^.

Incliv.

Ster corar kis, vihole germa
A', antm^cticus
(Antarctic

14

.•

8kua)

6

.Av. dur.
months,

in

14-6

Max. dur.

m

months.

18

67
67
2

8. buffoni

(Buflbn's

,,

)

1

2

S. crepidatus

(Richardson's

,,

)

2

1

1

,,

)

5

19

47

S.

pomatorhinus (Pomatorhine

Larid^.
Pha'ethusa magnirostris

(Great-billed

Tern)
Gelochelidon anglica (Gull-billed
Sterna, whole geims
/S'. cfm^/aca (Sandwich Tern)
*S'.

S.

Jl'aviatilis

mmuta

(Common
(Little

,,

)

12
1

10
74

12
4

11*6
2*7

3

16
16
42-5
27*8

26
55

74
16
257
99
50
55

77

230

, ,

)

7

,,

)

1

Zarws, whole genus
190
Z. argentatus (Herring Gull)
34
L. atricilla {l^sMghmg
6
)
,,
L.
hrunneiceplialus
(Brown-headed
1
Gull)
L. cachinnans (Yellow-legged Herring
Gull)

10

2

11

HELATIVK VIABILITY I\ MAMMALS AND HIRUS.

Laeid.e

No.

(cont.).

of.

Indiv.

Larus

cairns

(Common

Gull)

,

L. cirrhocephalus (Ashy-headed G ull
(Dominican
L. domiuicanus
(Franklin's
L. franklini
L.f'uscus (Lesser Black-backed
(Arabian
L. gelastes
L. glauctts
(Glaucous
L. ichthyaetus (Great Black-headed
(Iceland
L. leitcojJterus
L. mmnnas (Greater Black-backed
L. novm-hollandke (Jameson's
(Black-beaded
L. ridihundus
Pagophila ehurnea (Ivory
Rissa tridactyla (Kittiwake)

Summary

27

Av. dur.
months.

ill

30-9

3

47

5

101

3

11
1

6

10
32-8
10
58-5
6-5

14
57
5
18

93
74
60
40
20
10-5

)31

Max. dur.
months

iu

77

94
114
16
97
10

156
7

93
187
255
257
55
55

of Gavioi.

Mr. J. H. Gurney [loc. cit. p. 40) mentions Herring Gulls of
44 and 21 years, Lesser Black-backed Gulls of 30 and 32 years,
and a Great Skua of 24 years. The highest figures on my list ai-e
a Black-headed and a Jameson's Gull, each of over 21 years'
and a Yellow-legged Herring Gull of over 19 years'
dui-ation
Within the divisions there is no apparent correlation
duration.
between size and either maximum or average durations. The
Skuas and Terns lived on an average under 2 years, most of the
The Gulls were Ivcpt, during the period
Gulls more than 4 years.
covered, in out-door aviaries, or if they were pinioned, in open
The alimentary tract of all the Gavire is relatively
paddocks.
long and of narrow calibre the cteca and hind-gut are veiy short
and uncapacious except in the Skuas, when they are of moderate
The group, in proportion to its size, shows only moderate
length.
longevity and viability.

—

:

Oapt. Flower's only high record is that of a Lesser Black- backe*^?
Gull alive after 11 years' duration.

TUBINARES.
PUFFINID.E.

whole genus
P. angloi'um (Manx Shearwater)
P. kuhli (Cinereous Puffin)
P. major (Greater- Shearwater)
Fulmarus glacialis (Fulmar)
PuffiniLS,

^0-.<*^'

6
3
2
1

4

Av. dur.

.
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PYGOPODES.
No. of

^,
UOLYMBID^.

Indiv.

Tachyhaptes jiuviatilis (Little Grebe)
(Great
,,
J^climophorus major
)
(Crested
Podiceps cristatus
,,
)
(Red-necked
,,
P. griseigena
)
(Black- throated
Colymhus arcticus

Av. dur.
months,

Max.

10-3

10
1

9

3

4-3

1

1

1

1

diir.

in montlis.

in

50
9

11
1
1

'

Divei')

(Great Northern
C. glacialis
C septenirionalis (Red-t\vro?ite(\
.

)

2

5-5

)

6

5

12
33

9

...

,,
,,

10
12

Alcid^.
Alca torda (Razorbill)
Lonivia troile {Coxjiraon GuiWemot)
(Black
„
[Jria gryUe
)

.

.

Fratercula arctica (Puffin)

54
52

6

6
11

1

2

5

16

In the case of this group also, I do not know of published
information. The records I can give are very bad of 86 examples
the average duration is under a year, and in most cases much
under a year, whilst the figures would have been still worse if I
had included a considerable number of Little Grebes, Crested
Grebes, Razorbills, and Puffins that failed to live a month. In
all these birds the intestinal tract is of moderate length, in
proportion to size even in the Divers the cfeca and hind-gut are
uncapacious, whilst in the others they are vestigial.
I am unaware
of anything in the structure of these birds from which we might
infer a constitutional lack of viability as compared with, for
instance, Gulls, and the conditions under which the attempt has
I think that their lack of
been made to keep them are similar.
;

;

must be pai^tly psychological, and to be
referred to the set of causes which lower the average duration
in captivity of most of the familiar mammals and birds of
viability in ca,ptivity

Europe.

IMPENNES.
Aptenodytes pennant I (King Penguin)
Pygosceles toeniatus (Gentoo
??
)
Spheniscus, whole genus
*S'. demersus (Black-footed
Penguin)...
^S'. hicmboldti (Humboldt's
,,
)...
S. magellanicus (Siick?i&^
)...
,,
/i-VZT/ptes, whole genus
E.
antipodum
(Yellow - crowned
Penguin)
B. chrysocome
(Rock-hopper ,,
)
E. pachyrhynchus (Wide-beaked ,,
)
P. sclateri
(Sclater's
„
)

^'";.°f

.A v.

Indiv.

m

dun.

months,

9

3"6

8

2*5
17'5

29
24
2

20

Max. dur.
months.

in

11
7

135
135

16

5
5
13'5

88

2

6-5

12

3

6
5

12
4

3

37

9

8

58
8
88

RELATIVE VIABILITV IX MAMMAES AXD

In

this

RIIIUS.

.).!.!

a in unaware of published figures as to
To the maximum of over 11 years' duration in the

group also I

longevity..

am

able to add that of another
Gardens after a
duration of 12| years, whilst there ai'e several of over 6 yeai's.
The average duration shewn by the records is bail, in all cases
under two years, in most under one.
Penguins have an
excessively long and slender alimentary tract, but the hind-gut and
caeca are vestigial.
In the period under consideration they wer-e
kept for the most part in a house with artificial heat and without
access to fresh air, but some of the larger forms had free access to
open air and they were by no means the most successful. I think
it must be inferred that these birds have a good potential longevity,
but that their viability in captivity, at least, is low.
case of a Black-footed Penguin,

example

same

of the

species,

L

now

alive in the

CRYPTURI.
7'mam«s soZitor

;'?.'.§

(Solitary Tinamou).

('rypturus, whole genus
C.

-rtorfirfff/MS

C. ohsoletas

(Banded Tinamou)

...

(Obsolete

(Tataupa
C.tataupa
C. undulatus (Undulated
|)erf^<"c«r("«3
Rhynchotus

,,

)

...

,,

)

•••

.

liidiv.

Ill

1

2

Tinamou).
(Rufous Tina mou)
Xothur a maculosa {fi^ottadllhvAxwow)
?-»./esce?is

Ill

.l«r.

iiioiitus.

7H
G5
45
4
06

12-7
I'l'i

4
9-

(Chilian

Max.

nutiiths.

3U

(5

24
10

,,)...

^.

Av. dur.

f°;.'^f

I'Z

17
6

(5

24"i5

2(3

66

19-G

48

12

102
35

.

In the case of Tinamous, once more I am unaware of the
existence of published records as to longevity.
The maximum
duration of 8g years (in the case of a Rufous Tinamou) and the
average durations, which in most cases are under 2 yeai's, show
that these birds are rather less viable than the Guans, witli
which they may be compai'ed in size and to some extent in habits.
They have been kept under similar conditions in an aviary with
warmed shelters and open-air compartments. The structure of
the alimentary canal differs from that of Gallinaceous birds chieflv
in the relative shoi'tness and want of capacity of the Avhole ti'act
and in the much greater relative capacity and length of hind-gut

—

and

caeca.

APTERYGES.

^^""^
Jiidiv.

whole genus
A. austraUs {Kiwi)
(Haast's Kiwi)
A. haasti

^jofery.'r,

A.manieUi (Mantell's
(Owen's
A.owenl

22
1

2

„

)

9

,,

)

10

Av.dur.
Ill

luoiitlis.

Max. dm-.
Ill

iiionths.

240
97
46
240

48
97
55-5
50*5
38-8

117

Mr. J. H. Gurney {loc. cit. p. 40) records an Australian Apteryx
which died after having lived 20 yeai-s in our Gardens this is
Proc. Zool. Soc— 1 91
No. XXXY.
35
;

1

,

No. of

No. of
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It cannot be supposed that birds which are
viability.
resident in Europe, or in England, have a lower constitutional
viability than their congeners in more distant parts of the
world, and yet, if we were to form conclusions as to the viability of such birds (or mammals) from the evidence given by
captive examples, we should have to assign to them a very low
So also insectivorous birds have usually a low viaposition.
bility in captivity, but this may well be due to the difficulty of
So also, if we were limited
providing them with suitable food.
to knowledge of parrots under the usual conditions of a Pari'othouse, we should have a very erroneous view of their poten-

low

tialities.

Passerine birds are long-lived and hardy. Almost all of them
have a potential longevity probably well over 20 years, and some
The least hardy
of the larger forms may reach to over 60 years.
in captivity are Warblers, Tits, Pipits, Wagtails, Bulbuls, Orioles,
Tanagers, and Larks. Tyrants, Bell-birds, aiid so forth, which are
generally regarded as a lower grade of Passerines, appear less

and shorter-lived.
Of Picarian birds, Oolies, Hornbills, Motmots, Toucans, and
Barbets have potential longevities approaching those of Passerines,
but markedly lower, whilst their viabilities are relatively good
Woodpeckers, Kingfishers, Hoopoes, Bee- eaters. Rollers, Frogmouths, Cuckoos, and Touracous have much lower potential
Owls have a potential longevity
longevities and are less hardy.
certainly extending to over 50 years, but their viability appears
viable

;

to be constitutionally low, their short average durations in captivity not depending altogether on any specially unfavourable

conditions.

Parrots have a high potential longevity, certainly ranging well
Their viability is almost certainly good, and
over 50 years.
their low average durations must be assigned to unfavourable
conditions in captivity.
Diurnal birds of prey have potential longevities probably
Their viabilities are better than
exceeding those of parrOt.s.
those of Owls, the conditions in captivity being in neither case
satisfactory.

Steganopodes Imve potential longevities ranging up to about
50 years, with very good viability there seems no constitutional
I'eason to assign a low viability to Gannets and Cormorants,
and their treatment in captivity does not difiei- much from that
The actual figures show that they have had much
of Pelicans.
lower average and maximum durations than Pelicans, but this
most probably is to be associated with the failure in the case of
;

many

other European birds.

Herons, Storks, Spoonbills and Ibises appear to have a potential longevity of over 30 years, and a fairly good viability.
Ibises appear to have a better via.bility than the other members
of the group.

I
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Flamingoes have a potential longevity certainly considerably
over 20 yeai-s, and have a high viability in captivity.
Screamers appear to have rather low potential longevity and
viability, certainly much lower than those of Flamingoes or
Geese.

Swans, Ducks, and Geese have a longevity most probably going
beyond 50 years, and appear to have a good viability.
Doves and Pigeons have a potential longevity certainly
reaching to about 30 years and have a veiy good viability.
Sand-grouse apparently are considerably lower than Pigeons
both in potential and average duration.
Gallinaceous birds ha,ve a potential longevity ranging about
20 years, and only a fair viability.
Megapodes, Ourassows, and
Guans seem to be most hardy and the longest livers.
The Hemipodes have considerably lower potential longevity
and viability than Gallinaceous birds of about the same size.
Rails, Crakes, Porphyries, and Gallinulee appear to have potenof not more than about 20 years, and have
tial longevities
relatively low viability.
Of the Alectorides, Cranes have a potential longevity almost
cei-tainly exceeding
50 years and a very good viability.
Kagus have a still better viability and probably a somewhat
similar potential longevity. Bustards are the lowest of the group
both in longevity and viability.
Limicolous birds have a potential longevity wdiich is high in
proportion to their size and must be set down as at least about
Either their constitutional viability is low or the
30 years.
conditions of captivity are specially unfavourable to them.
Gulls aiid their allies certainly have a potential longevity of at
least 30 years, but their viability, at least undei' the conditions
•

of captivity, is relatively low.
Puffins, Divers, Guillemots,
bility in captivity that

and so forth have so poor a viano conclusions can be drawn as to their

potential longevity.

Penguins have a potential longevity of at least OA^er 12 years,
but their viability under the conditions of captivity, in the period
covered by iny records, is low.
Tinamous appear to have a low potential longevity, certainly
not much over 12 years, and a relatively poor viability,
The potential longevity of Strnthious birds is certainly under
50 years, and then- viability is relatively low.
Longevity mid Size.

A

very summary inspection of the tables of figures I have
given will show that foi- birds as a whole there is no constant

The correlation
betw^een potential longevity and size.
does not exist even if only size and actual longevity be taken. An
Ostrich is much bigger than a Crow or a Pai'rot, anil yet cannot
i-elation
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attain so great an age.
Nor does the coirelation exist between
size and viability, for if the same sets of birds be compared, it
will be seen that the average expectation of life is much
better in the case of the smaller birds.
If, instead of absolute
correlation, relative correlation be considered, the case is more
striking.
An Ostrich must be several hvmdred times larger and
heavier than many birds which could ovxtlive it, and which on
the average do outlive it. If the comparison between birds and
mammals betaken, it is equally clear that, apart from such a case
as that of the whale for which a very great age is assumed, and
that of man, there are many birds with potential longevities
equal to those of the longest-lived mammals. Moreover, if the
two Classes be compared from the point of view of longevity in
proportion to size, the result is still more striking.
On the
whole, group by group, mammals are much larger than birds, herbivorous mammals than herbivorous birds, frugivorous mammals
than frugivorous birds, omnivorous or carnivorous mammals than
omnivorous or carnivorous birds. And yet, group by group, if the
figures be compared, it becomes more and more obvious that birds
approach and often surpass mammals in longevity and viabilitj^
Metchnikoff has already called attention to this difference and
has associated it with the anatomical fact that the most striking
difference between the alimentary tracts of mammals and birds
is in the greater relative length, complexity and capacity of the
hind-gut in the former group.
The facts that mammals with
relatively reduced and uncapacious hind-guts and caeca (such as
the Oarnivora) tend to have longer lives in proportion to their
size, and that birds like the Struthious birds, which have relatively
long and capacious hind-guts and cfeca, have short lives in
proportion to their size, still further confirm and support
Metchnikoii''s general proposition.
Within certain groups of birds the coiTelation between size and
potential longevity appears to exist.
It can be traced with more
or less clearness in the case of Eagles, Owls, Passeres, and Picarian
birds.
But even in this limited fashion it is far from being
universal.
Probably Swans have a higher longevity than Ducks
and Geese, but I cannot find any similar difierences if Geese and
Dvicks be compared
Kagus appear to live as long as Cranes, Ibises
better than Storks or Herons there is no trace of the correlation
in the case of Rails, or Pigeons or Gulls, and amongst Struthious
birds the conditions are apparently reversed, and the Kiwi is
hardier than the Ostrich.
I should hesitate to say that the differences in the constitutional
longevities of birds could be associated universally with the
structure of the alimentary canal, although there are some indications pointing in that direction.
The Struthious birds and the
Screamers have large and capacious hind-guts and c^ca, and in
Sand-grouse
proportion to their size have very short lives.
differ from Pigeons in having capacious cseca and have relatively
.

:
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Owls liave lai'ge cfeca,, Eagles and their allies have
and Owls in propoi-tion to their size appear to
have lower potential and average longevities.

shorter

lives.

vestigial cteca,

Many

large birds such as Eagles, Yultui'es, Pelicans, Flainin-

and Cranes, can attain great ages, but similar ages can be
attained by much smaller birds such as Parrots and Crows.
In
goes,

size, it is quite clear that Passeres have the
longest potential and average durations
and that Parrots,
Pigeons, and Limicolous birds, similarly in proportion to size,
come next. There are few generalizations mox-e difficult to
support with convincing argument than those which relate to the
I'elative degrees of specialization to be assigned to natural groups
of animals, but I think that many ornithologists would agree with
ine if I were to say that Passeres, Parrots, Pigeons, and Limicolous
birds were relatively high types, staii ding faraway from whatever
we may imagine the primitive bird-type to have been. And I
think that the most certain general conclusion which I may
draw regarding the relative longevity and viability of the groups
of birds is, that in proportion to size, longevity and viability
increase with perfection of organization.
The further a bird has
advanced along the lines of evolution of the bird gi'oup, the more
viable it is.
No doubt shortening of the hind-gut, reduction of
the number of eggs in a clutch, increased care of the young, may
all be taken as stages in the perfection of the bird-type, and so
have a general associa,tion with increased longevity, apart from any
direct influence which any one of them may have.

proportion to their

;

Viahiliiy,

Temperature, and Open Air.

I cannot see that there is any relation between the climate
from which birds come and their viability in captivity. Nor
would such a relation be expected on general grounds, for birds,
by their covering of feathers and the perfection of their vascular
and respiratory systems, are well adapted to resist exposure to
changes in temperature. If food be abundant, and if there be
protection from draught, they seem remarkably indifferent to the
The interpretation, however, of their
temperature of the air.
viabilities is obscured by special factors which existed in the period
with which the figures deal, and which exist in most menageries.
The comparison that is to be desired is a direct contrast between
the viabilities of birds kept in the interior of a warmed house, and
birds kept with little or no artificial heat and free exposure to the
open air. The numbei'S of species and of individuals usually kept
in captivity is much greater in the case of birds than in the case
of mammals, and from the smaller size of birds and their more
gregarious habits, it is usually possible to keep numbers of
individuals of the same or of different species in the same aviaiy.
The most fainiliar conti-ast in the conditions under which birds
are kept, is that between one or two individuals in a small cage in
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a warmed house, and considerable numbers of individuals in an
aviary or enclosure giving room for exercise, and access to the open
Now although many birds can be kept together, and are kept
air.
A good deal of fighting and
together, many casualties occur.
bullying tnkes place, and in practice, it is extraordinaiily ditficult
to secure that every bird in the collection gets its due share of
Moreover, there is
food, and is not vs^orried by its messmates.
special danger of individuals which are aifected by a communicable disease, or by parasites, infecting their healthy neighbours.
Birds in separate cages avoid these evils; they are safe from
bullying, they are properly fed, and if they are out of condition
temporarily, have a chance of recovery. If we discovint the very
considerable advantage of protection tliat the Parrots obtained
from their housing in separate cnges, it will be seen from comparison of their average durations with their known high specific
longevity, how poorly the device of keeping them in a heated
house has answered. In a majority of cases, birds that have had
free access to open air have lived in communities, a,nd before
judging of the advantage of fresh aii', we have to discount the
With these limitations
perils arising from their communal life.
and corrections, I think it is as clear an inference in the case of
birds as in that of mammals, that making protection from
tempei-ature more impoilant than the access to fresh air has
failed in j^ractice.

General Summary.
This memoir brings together the records of the duration of
captivity of over 20,000 individual mammals and birds, and
contains inforriiation which, so far as I can ascertain, has never
before been set out systematically.
The individual facts are
imperfect, inasmuch as the sources did not record the age, or
condition, of the individuals at the time of their reception in the
Collection.
The probable eflfect of these imperfections is to lower
the figures both of average and of maximum duration. I hope to
have shewn that from the point of view of exact knowledge and
for pi'actical reasons, it is important that those in charge of living
animaJs should take steps to record such information as exactly
Every individual should be observed for some time
as possible.
after its arrival, and the date when it is passed into the geneiul
collection as apparently in good condition should be recorded,
whilst, if the exa,ct age be luiknown, it should be classified as
infantile, adult, or aged,. The houses, enclosures, or general conditions under which it is kept, with the date and nature of any
changes of these, should be recorded. Finally the date, cause of
death, and any further notes as to age should be enteied. "With
such a system, in course of time, very exact conclusions could
be obtained as to the viability a.nd longevity of difierent kinds
of animals, and as to the effect of the modes of keeping them in
(1)

life in

captivity.
(2)

Following

Ray

Lankester, I distinguish between potential
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the limit of age which an individual could attain in
favourable circumstances, and aveiage or specific
longevity, the average age to which the animals of a species
attain under the natural conditions to which the species has
become adapted. The diflerence between these two, I suggest is
a measure of the severity of the conditions to which the species
is subjected.
In the case of the vast majority of animals it is
impossible to get information as to either average or potential
longevity.
What information we have, is derived chiefly from
knowledge of animals in captivity, and in this memoir I have been
able to set down further information about species which have
already been discussed by J. H. Gurney, Metchnikoff, IBrehin and
others, and to add information regarding many species about
which nothing has been recorded hitherto.
(3) I apply the principle of comparison between average and
j)otential longevities to the case of animals in captivity, by
discussing the meaning of average duration and maximum
duration.
I suggest that a measure of the efiect of the conditions
to which animals are subjected in captivity may be obtained by
comparison of the maximum duration with what may be known
from other sources of the potential longevity, and by comparison
of the average duration with the maximum duration.
If tlie
individual facts were collected in such a fashion as I have
suggested in paragraph 1 of this general summary, I think the
new method would lead to incontrovertible results, but even with
the facts at my disposal, conclusions of fair validity can be drawn.
It is necessary to note, however, that the figures of individual
duration could be used to reveal more, if they were plotted out in
curves instead of being used to give an arithmetical mean. The
grouping of the individual cases with regard to the mean is of
great practical importance.
In some cases, for instance, I have
pointed out that the majority of the cases w'ere grouped towards
the two extremes, that the individuals for the most part either
longevity
the most

*,

pointed out that some orsritnisins, such as fisli, molluscs,
(i^. c. p. 27)
and many trees, appear to have no tixed potential lon<;'evity
from disease, or are overwhelmed by some accident,
they
perish
persist
until
but to
whilst others, such as man, appear to havea set period to the possible duration of their
lives.
The mammals and birds with which I am concerned in this memoir heloiig:
But I doubt if there be a fundamental distinction between
to the second categor\-.
the categories. First, as Lankester stated, the individuality of an organism like a tree,
or a colonial invertebrate, differs from that of most organisms, and must be separately
considered from the point of view of potential longevity. Next, certain organisms,
such as many fish, appear to have more indefinite limits of growth (possibly related
* [Lankestev

larjre crustacea, sea-covals,

to mechanical factors, of similar importance in the case of aquatic mammals such
as the Cetacea) than the majority of animals, the adult dimensions of which vary
within narrow limits definite or indefinite potential longevity may be related with
(See also H. Spencer, 'Principles of Biology,' revised
definite or indefinite growth.
I ant more inclined to suppose that potential longevity
edition, 1898, vol. i. p. 135).
varies with structure in the widest sense, including under the term structure the
consequences of wear and tear, and auto-poisoning from the slow accumulation of
All ])ieces of machinery, from a motor-car to a cork-screw, have
waste-prodttcts.
a potential longevity, dependent in the main on their structttre, and apart from tlie
Altliough
quality of their manufacture, varying fairly closely with their complexity.
our attention is arrested by extreme cases, these are only terms in a series.]
;
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died in the first few months after arrival (by birth or otlierwise)
or survived to an age approaching tlie maximum, whilst in other
cases there was a mortality rate steadily increasing with the
length of residence in captivity. Obviously, the different curves
that would be displayed by different animals, if the individual
cases were plotted out in such a fashion, would give valuable
information as to the special periods of danger in the case of
different animals, and inform us if there were cases where the
mortality was the result of progressive and cumulative effects of
captivity.
As, however, the facts at my disposal did not include
any informa,tion as to the age or condition of the animals on
reception, I came to the conclusion that it would be a waste of
time to plot out curves.
(4) Unfortunately, collections of animals have to be considered
from the financial point of view. The money value of an animal
to a collection, that is to say, the price which can be judiciously
paid for it, depends on its rarity, its attractiveness to the popular
and scientific clients of the institution, and on the length of time
gorilla, for instance, is rarer and
it may be expected to live.
much more attractive than a chimpanzee, but as a gorilla has
a very much worse expectation of life in captivity than a chimpanzee, its money value may be smaller.
The facts that I have
brought together form, so far as I know, the first beginning of
a practical guide to the value of animals considered from this point
of view.
(5) I have been able to bring together a large series of facts
with regard to the relation between size and longevity. Taken in
the broadest way, it is true that large animals may be expected
to live longer than small animals, and in the case of very closely
This may be
allied creatures the relation is frequently close.
associated partly with the effects of the accumula,tion of waste
products.
The cubical capacity of an animal increases much more
rapidly than its linear dimensions, and of two animals of similar
structure and constitution, the larger may take longer to be
Of course many simpler
poisoned by its own waste products.
such as the greater resistance of a more
factors are involved
bvilky animal to rapid changes in the temperature of the air or
On the other hand, difference in
water in which it lives.
longevity is not in exact proportion to size, and otlfer conBirds, for instance, in
stitutional factors are more important.
proportion to size, have higher potential longevities than mammals;
whilst within the classes, orders, and even families, there are many
ca,ses where difference in size is overborne by other constitutional
It seems to be the case that, in proportion to their
differences.
size, the more highly developed members of a group are able to
There are also a very large
live longer than their lower kin.
number of cases, where increased viability and longevity are
a,ssociated, as Mefcchnikoff suggested, with a relatively low capacity
of the hind-gut.
(6) It has long been known to aviculturists that common

A
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British birds are often very difficult to keep in captivity.
I have
this difficulty occurs in so lai-ge a number of differejit
kinds of British birds and mammals, that it may be laid down as
a cui'ious pi-inciple (to which naturally some exceptions exist) that
British birds and mammals have a lower viability in captivity in
England than their immediate allies from any other pai't of the
world.
This remarkable circumstance is in the first place, in the
strict sense of the word, accidental, and finds partial explanation
in a cause independent of the constitution of the animals.
Most
captured examples of wild species either are weakly individuals,
or are injured or frightened by the process of captvire
a heavy
mortality is to be expected. In the case of animals that come from
a distance, mvich of the heavy mortality takes place before ari-ival
or, because of the additional evil efi"ects of the conditions during
transit, and the survivors which reach their destination are relatively strong and hardy.
On the other hand, local animals
reach their destination in a shorter time, and the heavy mortality
takes place iuside the Gardens. But this explanation is iiot wholly
sufficient to cover the cases, and I think it may be assumed that
wild birds and mammals in Britain have acquired an intolerance
of man, without which, unfortunately, they would not have been
allowed to maintain their existence. This psychological acquisition
presses heavily on them in captivity.
It appears to be the case
that an opposite pi^ocess of selection is taking place in the parks
of great cities, and that wild birds in particular are learning not
It would be interesting to know if wild birds
to fear man.
taken in a London park lived better in captivity than birds of
the same species from country districts.
(7) The climate from which a bird or mammal comes has the
smallest possible relation to its viability in captivity.
A. Heilprin
[Disto^ihution of Animals, Int. Sci. Series, vol. Iviii., 1887, p. 3.5)
pointed out the error of the common belief as to climate being
the principal factor that regulates or controls the distribution of animals.
Amongst mammals and birds a vast majority
of species and genera regarded as tropical have an actual or
Of those
recent range into tempeiate or even frigid cliu^ates.
now limited to the ti-opics, still fewer are accustomed to a steady
temperature. Some range periodically or occasionally to altitudes
otheis, by exposure to the intense
whei'e great cold occurs
radiation of the diy air of plains at night, regularly endure cold
going down to freezing-point; whilst many inhabitants of tropical
forests (which we naturally associate with steamy heat) must be
subjected to great cold in their nocturnal wanderings on the
summits of tall trees. The abundance of thick hair and fur and
of close feathering amongst tropical creatures is a clear indication
that their life is not spent basking in tropical sunlight. Mammals
a.nd birds have the power of maintaining their internal temperatuie
at a normal that varies only within an extremely narrow range,
notwithstanding the tempei'atui'e changes in their environment
and I do not doubt, not only that they can endure considerable

shown that

:

;
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but that even rapid and consideiuble changes of temperature
are a necessary stimulus to their via.bility.
On the other hand, there are cases where the change to the
climate of London is certainly trying, but these occur not amongst
tropical but tempei'ate or arctic animals. The production of a thick
coat against the onset of winter cold, and its doffing when summer
approaches, appear not to be direct reactions to temperature but
organic rhythms adapted to the seasons in the natural habitat of
the animals. Thus animals from the far North, accustomed to the
short arctic summer, retain their thick coats in this climate long
after their possession is cumbei-some.
Still worse is the case of
animals brought from South temperate zones, which begin to
moult their thick coats when our winter, theii' summer, approaches.
I have not information as to how soon if ever these rhythms
readjust themselves to the reversed conditions.
It is clear, on
the other hand, that part at least of the mechanism by which
coats become warmer, is direct stimulation from the surrounding
teoiperature, and such different creatures as Carnivora and
Baboons rapidly get better coats when exposed to the open air.
The seasonal rhythms connected with breeding are also a cause
of mortality to young or adults, when the conditions of climate
are reversed.
Birds from the Southern hemisphere, if they
survive, appear to readjust themselves in this respect it is more
doubtful if mainmals do so.
(8) The idea that it is a fundamental necessity to protect healthy
adult mammals and birds from cold by providing them with
artificial heat is fallacious.
The supreme necessity is free access
In most cases this should be combined with shelter
to open air.
from rain and wind, and in some cases the shelter should be
supplied with ai'tificial heat perha,ps often even in excess of what
but only so far as it can be arra,nged withoiit
is now customaiy
any detriment to fresh air. I think this is probably specially
important in the case of nocturnal a.nimals as we are accustomed
to see these asleep all day in the warmest corner given them, we
are disposed to forget that at night they move about? actively often
in great cold.
For all mammals and birds stendy exposure to an even temperature is unnatui'ai and unhealthy; change is a necessaiy
stimulus, and permanent existence indoors is the worst possible
condition for viability and longevity.*
cold,

:

—

—

;

* [When this mpinoiv was read my friend iJr. Leiper called my attention to the
nndoulited fact that the prohlem of the duration ot life of animals in captivity is complicated by the ett'ects of parasiti's.
In the course of my paper (see pp. 470 and 540)
I have inade reference to this subject, pointing out that some of the evil caused by
confinement in warmed houses is undoubtedly- not the direct result of absence of
fresh air, or of artificial heat, but comes about mediately inasmuch as the conditions
are specially favourable to parasites.
It is true of course that any argument as to
the potential longevity of animals based on maximum durations in cajitivity is'
subject to the effects of parasitism. I hope that the work of Mr. Plimmer, Mr. Beddard,
Dr. Leiper, Dv. Nicnll, and Mr. Coventry, who are now systematically examining
the parasites at the Gardens, will bei'ore long enable us to eliminate some at least of
these evils.]
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(9) The tabulation and analysis of the records in this memoir
has been a laborious task which has not been lightened by the
knowledge that the materials were imperfect. But I trust that
it may be a step towaixls obtaining systematic and more exact
knowledge on the subject. Such knowledge is the only sure basis
for that improvement in the condition of animals in captivity
which those in control of Zoological Collections desire to bring
about. The peculiarity by which a menagerie is distinguished
from a museum is that its zoological specimens are alive. Not
the obtaining of rare animals, nor the addition to the records of
" species new to the Collection '" should be the chief glory of a
Zoological Society, but that Collection should be judged most
valua.ble and successful in which the average dtu'ation of life of its
inhabitants approaches potential diu'ation most closely.

ON THE ThEORY OF LONGEVITY.

ISTOTE

With

exceptions, those of Lankester, Weisof the theory of longevity
may be dismissed briefly here, pai-tly because they have been
treated f idly in the litei'ature of the subject *, and partly
because they do not pretend to explain why the gift of life has
been measured out to dilTerent animals in unequal portions.
Bacon made a careful summary of the known facts, but refi'ained
from general conclusions. " In tame creatures " he wrote, as cited
by Lankester from Basil Montagu's tra,nslation, " their degenerate

three notable

mann, and Metchnikofi', discussions

corrupteth them, in wild creatures their exposing to all
weathers often intercepteth them neither do those things which
may seem concomitants give any furtherance to this information
(the greatness of their bodies, their time of bearing in the womb,
the number of their young ones, the time of their growth, and
the rest), in regard that these things are intennixed, and sometimes they concur, sometimes they sever." Bufibn thought that
there was a relation between the total duration of life and the
period of growth, and set down the ratio between the two as 6 or
Flourens followed Bufibn's idea, but took as the limit of
7 to 1.
growth, the age at which the long bones unite with their
epiphyses, estimating that the ratio of the longevity to the period
Bunge, without calculating an exact
of growth was as 5 to 1.
i-atio, pointed out that there was a frequent relation between the
longevity and the time taken by a new born animal to' double its

life

;

Such calculations at the best ai'e limited in theiiweight.
application to the higher animals, and even amongst these have
to encounter many exceptions so far as they go they must be
;

taken as secondary and comparatively accidental correlations.
Ra.y Lankester's
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addition to knowledge.

and average

Having distinguished between potential
and shown tha,t the latter were

specific longevities,

determined to a large extent by accidents outside the constitution
of the species (destruction by enemies, diseases and so forth), he
attributed the former to constitutional causes of which the most
important were the degi-ees of evolution or individuation and the

amounts of personal and generative expenditure. High individuaand low expenditure were to be associated with great potential

tion,

longevity.

A. Weismann, in his famous essay lleher das Dcmer des Lehens
(translated in Essays upon Heredity, Oxford 1889). examined the
various constitutional explanations of the duration of life. He
admitted that small animals might be expected to run through
the cycle of life more rapidly than large animals that if the
;

period of growth were long it might expand the total duration
that creatures in which the metabolic processes were
of life
extremely active, might finish their career more quickly (as Lotze
suggested in his Microcosmus) than slow-living creatures ; that
the rates of personal and of reproductive expenditure had some
influence.
But he urged that the application of these various
principles was only partial and led to so many inconsistencies
that no constant correlation could be established. He came to
the conclusion that duration of life was really dependent upon
adaptation to external conditions, that its length was governed
by the needs of the species and was regulated by the same process
as that by which the structure and the other functions of an
organism were adapted to the environment.
In adaptation to the environment, Weismann urged, it is the
prosperity of the species and not that of the individual that is
concerned. That species is most successful which contains at any
time the largest number of vigorous adults, and as every organism
in the vicissitudes of life becomes to a cei-tain extent worn and
dilapidated, it is not to the advantage of the species that individuals should live too loug.
As soon as the business of reproduction has been successfully accomplished, the advantage of an
individual to the species is gone, and the sooner it disappears the
Animals are in fact wound up to go for the requisite
better.
The mechanism Weismann suggested was a
time, and no longer.
limitation of the possible number of cell generations, admitting
The requisite length of time was
that this was hypothetical.
determined by the reproductive habits of the animals.
Slow
breeding, for instance the production of a small number at a
birth or in a season, long brood-care either embrj^onic or postembryonic, and all the various circumstances by which an organism
or pair of organisms require longer time to replace themselves
by their younger and fi'esher children, stretched out the duration of life whilst rapid reproduction, absence of brood-care and
so forth, contiacted it.
By the process of natural selection the
incidence of death was adapted to the needs of the species.
;

;
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Obviously where there was a heavy incidence of death on the
young, a longer life would be required to secure replacement of
the parent by successfully i-eared young.
Weismann {t. c. p. 11) brought together a very i-e mar kable and
cogent series of cases showing that a constant correlation existed
between the reproductive powers and the duration of life of the
individuals of a species, and his theory has an extremely important place in the histor}^ of the subject.
It is to be noted,
however, that although he appreciated the probability that a veiy
large number of deaths were due to external causes (enemies,
diseases, accidents, untoward conditions) he did not exjjlicitly
work out the important relation to his theory of Lankester's
distinction between average specific longevity and potential
It is clear that if the duration of life be fixed by some
longevity.
internal cause such as the limitation of cell-reprodviction, it must
be the potential longevity and not the average specific longevity
but if the majority of animals perish from
that is affected
accidents from without, it is difficult to see how their potential
longevity could be influenced by selection.
Metchnikofi''s most interesting work has still further increased
the ditiiculty in the way of accepting "VVeismann's theory.
Metchnikoff investigated the causes of death in a very large
number of cases, including those of insects which die very soon
after having laid their eggs, and came to the conclusion that it is
extremely doubtful if natural death occurs except in the rarest
Most animals peiish long before they have reached
possible cases.
an age at all approaching what may be regarded as their potential
longevity. In the cases that survive the accidents of youth or early
maturity, another series of accidents take eflfect. The changes of
the various degenerations
senility are induced from without
are brought into existence by the absorption into the system of
various kinds of poisons, and these wliether they are due to the
exudations of the microbes of intestinal putrefaction, or to those
of special diseases, are entirely external to the constitution.
Senile animals perish because they can no longer resist common
It would be only in a world
diseases or common accidents.
where the most perfect hygiene reigned, and from which the
bacteria and microbes of diseases had been driven, that the
majority of the members of a species would attain the potential
age, and that death would come on them from purely constituAnd so the conception of the duration of animal
tional causes.
life being an adaptation to breeding habits, produced by the
operation of selection, disappears.
I cannot doubt but that the average specific longevity is
the dominating factor in animal life. At every stage of their
existence animals are assaulted from without by enemies, diseases,
and their whole environment. To say that is merely to restate
the existence of the struggle for existence, the fundamental
proposition of the theory of natural selection.
If favourable
;

;
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variations arise, that is to say changes in diathesis, structure,
function or habit, which enable the possessors of these to make a
better fight against enemies, or diseases, or any part of their hostile
environment, then we expect such variations to be preserved, and,
consequently, the constitution of the organism to be modified in
the direction of adaptation to its environment. It is no part of
my present argument to discuss whether such variations appear in
response to the environment, or by large or small stages these
But they
a,re wide questions not germane to the present issue.
do arise, and in such a fashion there have come about increases or
decreases in size, advances in structui-e or degenerations, protective
colours and wea.pons the whole armouiy offered by variation to
the choice of natural selection. Such improved powers of resistance
to the environment may increase the average specific longevity,
and indirectly may afiect the potential longevity. But the attainment of the latter is too rare an event to come under the direct
control of natural selection.
There is no more important part of the structure and function
The
of an organism than that associated with repi-oduction.
impulses and instincts connected with fertilization, the time,
duration and frequency of rutting, the numbers of ova that
are fertilized and allowed to develope, the duration of embryonic
development, the amount and character of post-natal brood-care,
the whole apparatus and machinery of the reproductive process,
present an extraordinary series of modifications from species to
They are subject
species, and from individual to individual.
to much variation amongst individuals at the present time,
and it may well be presumed that they have oftered a rich
Weismann ha,s
material to natui^al selection in the past,
established a correlation between longevity and reproduction,
but I think his interpretation of the correlation must be reversed.
It is not longevity that has become adapted to reproduction, but
the rate of reproduction has been adapted not to potential
Average specific
longevity, but to average specific longevity.
longevity is simply a measure of the pressure of conditions on a
species, and its constitution, including its mode of reproduction,
has been shaped in conformity with the pressure of these
Potential longevity is a bye-product of the process
conditions.
it ciepends directly on the constitution, and is simply the result of
the fact that if the constitution be adapted to meet the average
mortality, it ixiust be able to outlive, a,nd will outlive, the average
duration of life in a number of fortunate cases.
;

—

;
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Some new Parasitic Nematodes from Tropical Africa.
By Robert T. Leiper, D.Sc, M.B., F.Z.JS.
[Received April 4, 1911

:
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25, 1911.]

(Text-figures 140-144.)

In the following paper I give a brief description of a number
of new genera that have recently come under my notice in the
course of an examination of helminthic material collected by me
during a visit to East Africa, Uganda and the Soudan, whilst a
member of the Egyptian Government Survey in 1907, and of
further material sent to

me

at the

London School

of Tropical

Medicine by members of the Colonial Medical Service.

NEMATODA.
Family A n c y l o s t o m

i

d

Genus AcHEiLOSTOMA, gen.
Species simpsoni, sp. n.

Host

A

:

a large rodent.

number

vE.

n.

(Type

Locality

:

sp.)

Nigeria.

specimens was collected from the aliin 70 7o alcohol. The males measure
17 mm. in length, the females 23 mm. in length. The former
are less numerous than the latter. The cuticle shows marked
transverse striation in the anterior end of the body.
The individual striee are so deeply cut as to give the edge of the cuticle
in this region a serrated appearance.
At a distance of 0'8 mm.
from the anterior end are two large stout lateral papillae curving
backwards and shaped like large thorns (text-fig. 140, A, l.p. p. 550).
The anterior end of the body is bent dorsally only very slightly,
showing that the oral aperture, which is surrounded by a thick
collar, 0*004 mm. deep, is almost but not quite terminal.
The
mouth capsule shows similar characters to those found in other
members of this family. There is a large median ventral tooth
and two fan-shaped inner teeth guarding the oesophageal entrance
to the buccal capsule dorsally (text-fig. 1 40, D). The buccal capsule
has a chitinous wall, and resembles that of Necator rather than that
The most striking feature of the genus, howof Ancylostovium.
ever, is the entire absence of teeth or cutting-plates guarding the
entraace to the oral aperture. There is no indication either of .a
corona radiata so that although the buccal cavity of the parasite
recalls that of the Ancylostomes in its internal characters, the oral
aperture reminds one rather of the Bunostomes.
The oesophagus measures 0-95 mm. in length and shows no
In the female the genital pore lies almost
special characters.
The eggs in the uterus measure
at the centre of the body.
0-055 mm. x 0'032 mm. and usually contain a few segments.
In the male, the posterior end of the body is surrounded by a
Proc. Zool. Soc—-1911. No. XXXVI.
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mentary canal and preserved
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well developed bursa that projects much more ventrally than
dorsally (text-fig. 140, B). The genital cone (text-fig. 140, B,y.c.)
is greatly developed and can be seen projecting between the two
sides of the bursa and the dorsal membrane. The dorsal membrane
is distinctly delimited from the lateral halves of the bursa and is

very

much

shorter (text-fig. 140, C).

Text-fio-. 140.

Achcil nstoma sinipsoni.

A. Anterior extremitj' showing mouth capsule m.c, (wsophagus

ces.,

lateral

cervical papilla l.p.

B. Bursa of male, lateral view:

ff.c,

genital cone; sp., spicules.

C. Bursa showing division of dorsal ray.
D. l?ase of mouth capsule showing chitinous folds of the wall of the capsule

guarding the oesophageal

orifice.

dorsal ray is short and thick and bifurcates about halfway
length to form two stout rays, which are again split into
two subdivisions as they reach the edge of the bursal membrane.
The externo-dorsal rays leave the dorsal ray from about the
middle of the thick undivided portion. The ventral rays are
All the lateral
fairly well developed and are united to their tips.
rays, middle and posterior, run to the bursal edge almost side by
side, but the anterior ray, which has a thickness almost equal to
the two central rays combined, takes a separate course, ending
about one-third of the distance from the midlateral to the
ventral rays. (Collected by J. J. Simpson, Esq.)
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/E.

Subfamily Cylicosxomin.e.

Genus Cylindropharynx, gen.
Species brevicauda, sp. n.

n.

(Type

sp.)

Host Zebra. Locality British East Afiica.
The Zebra is the subject of a considerable numlier of parasites
:

:

that occur normally in the Horse, but in addition it appears to
have found a few peculiar to itself. While examining a number
of Oylicostominas cleared in glycerine, I noticed a number of
specimens that appeai-ed to have an abnormally deep buccal
capsule. The shape of this capsule struck me at once as of generic
value, and on further search I was soon able to distinguish in the
material two distinct species showing this special character.
To the naked eye appeai-auces the species of this genus resemble
exactly those of Cylicostomum.
The mouth is surrounded by a
collar bearing a double corona radiata.
In G. brevicauda^ the
type species, the buccal capsule is cylindrical, and has a thick
chitinous wall measuring 0'4 mm. in depth and 0"1 mm. in
transverse diameter.
The oesophagus is exceedingly short and
fleshy, measuring 0-46 mm, in length and 0"18 mm. in greatest
diameter. The nerve-ring surrounds the oesophagus immediately
behind its union with the buccal capsule (text-fig. 141, A, p. 552).
In the female, the posterior end tapers very quickly from a diameter
of 0"25 mm. at the level of the vulva to a pencil-like point.
The
vulva opens at 0'7 mm., the anus at 0*18 mm. from the extremity
(text-fig. 141, C).
In the male the bursa shows a characteristic
disposition of the i^ays.
The posterior ray is split to its base into
two portions, and each of these is again split as far into an internal
and external ray. The external ray is bifui'cated as it reaches the
edge of the bursal membrane (text-fig. 141, D). The genital cone
is very large aiid protuberant.
The spicules are long and filiform,
measuring 1 mm. in length. There is a stout thick uneven accessory
piece 0"2 mm. in length (text-fig. 141, B).
The edge of the bursal
membrane is finely serrated as in the genus TriodontojjJiorus.

Cylindropharynx longicauda, sp.
Host Zebra. Locality British East
:

:

n.

Africa,

This species closely resembles C. hrevicauda, but the buccal
is smaller, measuring only 0"23 x 0-07 mm. The oesophagus
is more slender, measuring 0-42 x 0-12 mm. (text-fig. 142, A).
In the female the tail is long and pointed. The vulva is situated
much farther forward in this species, opening at 1'55 mm., whilst
the anus opens 0"32 mm. from the posterior extremity (textIn the male the spicules are shorter, 0*7 mm. The
fig. 142, D).
The genital
accessory piece is less developed and shorter, 0*13 mm.
cone is more globular (text-fig, 142, B). The rays differ more particularly in that the external branch of the posterior is umlivided
(Collected by Dr. J. T. C. Johnson.)
(text-fig. 142, C).
capsule
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Text-%. 141.

Ci/lindropharpix brevicauda.

A. Anterior extremity showing deep cylindrical pharynx
cesophagus

(ces.),

{ph.)'

nerve-ring {nr.), and chj'le intestine

and short musculiir

(c.iii.).

B. Bursa of male showing the long spicules (sp/, sp.") and well-developed accessorj^
There is a
piece (ace). The externo-dorsal ray is bifurcated at its tip.
large ])rotrudiug genital cone (g.c).

C. Posterior extremitj* of female showing relationship of vulva

(v.)

and anus

(an.)

to tip of tail.

D. Dorsal rays of bursa as seen from ventral surface

the edge of the bursa

;

is

serrated.

Subfamily Strongylin^e.

Genus Trachypharynx,
Species Nigeria, sp. n,

Host

:

a large rodent.

gen. n.

(Type

Locality

:

sp.)

Nigeria.

Among the above specimens were a few shorter and moi-e
stumpy forms that on microscopical examination proved to belong
The specimens were few in number
to quite a different family.
and badly preserved. The diagnosis is based upon the anterior
end of the body, mainly because in both sexes the posterior end
was obscured and embedded in a thick brown prostatic secretion.
The males measure 11 mm. in length and the females 15 mm. in
They taper a little at either end.
length, and 0'46 mm. in breadth.
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Text-%. 142.

an.-;-:^

Cylindropliarynx longicauda.
Explanation of individual figures as in text-fig.

The

14.1.

oral aperture is quite tei^minal, and is surrounded by a well
developed corona radiata highly reminiscent of that found in the
The number of leaves in the external
species Strongylus equinus.
crown could not be determined exactly. The internal crown
was distinctly visible as a series of comma-like projections,
apparently corresponding in number to those of the external
The oral capsule is a wide pear-shaped cavity, the
crown.
anterior third of which is surrounded by a thick wall of
cuticle, the posterior two-thirds being almost entirely replaced by
a layer of oesophageal musculatui^e, which is however covered by
a thin layer of cuticle bearing a large number of round cuticular
knobs that project into the buccal cavity. The oesophagus measures 1"25 mm. from the base of the cuticular portion of the
buccal capsule to its termination in the chyle intestine. Where
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the oesophageal musculature supports and encloses the buccal
Ciivity the muscular tissue is only 0'006 mm. in thickness, but in
the postei'ior third the oesophageal musculature attains a thickness
of 0'13 mm.
Text-fifi-.

143.

Tracliypliarynx nigerice.
AiittTior extremity

showing buccal capsule.

The females were full of eggs, and although the details of
the posterior end of the body could not be made out exactly, the
vulva appeared to be situated a short distance in front of the
anus, which in turn was situated almost at the posterior end of
the body. (Collected by J. J. Simpson, Esq.)
Family

SpiropteridjE.

SpiROPTERA UGANDA,

Host

:

Monkey.

Sp. n.

Locality

:

Uganda,

In the intestine of a Monkey a fragment of a male worm was
found. The anterior portion, having been cut off in the process
The essential points
of opening the gut, was unfortunately lost.
are, however, shown in text-fig. 144, which illustrates the
posterior end, showing the papillae and other specific characters.
The papillae are large, and arr-anged as four pairs of pedunculated
preanals and five pairs of postanals, three of these being pedun-
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two pairs being sessile. On either side, the
expanded to form an alar ledge about 0*2 mm. in breadth.
The expansions are marked on the ventral aspect by a longitudinal
culated, the terminal
cuticle is

Spiroptera uganda.
Posterior extremity of male

:

al., al;c

;

sp., spicules.

commonly found in other species of the
genus Sjnroptera. The spicules are remarkably shoi't and almost
equal, measuring 0'2 and 0-3 mm. in length respectively.
striation similar to that

ADDENDUM.
CoBBOLDiNA nom. nov.
*

for CohholcHa Leiper 1910, preocc.

my memoir

on the " Entozoa of the Hippopotamus " published in the Proceedings of the Zoological Society for 1910,
at page 235, I described and figured a new genus CohholcHa
In

having as type Cohholdia vivipara, sp. n.
Mr. Hassall and Dr. Schouteden have kindlj^ drawn my
attention to the fact that Cohholdia has been used already for
a genus of Insects and is therefore not available. I propose
to replace Cohholdia
Cohboldina.

Leiper 1910, by the

R
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of the last Scientific

The Secretary read a Report on the additions that had been
made to the Society's Menagerie during the month of February
1911.

Mr. R.
exhibited

I.

FococK, F.Z.S,, Superintendent of the Gardens,

:—

(1) A pair of Otter cubs about seven weeks old, which were
found under a landing-stage at Tewkesbury, and presented to the
Society by Mr. W. Baring Bingham, F.Z.S.

A

specimen of the North American Black-footed Polecat
(2)
{Putorius nigripes), recently received in exchange from the
Zoological Society of Washington, a species furnishing, in
Mr. Pocock's opinion, an admirable instance of " warning
coloration."
(3) The skin of a Chacma Baboon (Fapio j^orcarkts), from
Potchefstroom in the Transvaal, representing an apparently undescribed subspecies, for which the name g7-iseipes was jiroposed,
in allusion to the speckled coloration of the hands and feet, a
character in which it differed mai'kedly from the typical black-

handed Chacmas
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of

Cape Colony.
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(4) The frontlet and antlers of a specimen of the Manchurian
Wapiti [Gervus xcmthopygus), to show variation in the structure
of the two antlers, one having a short " bez "-tine nearly midway
between the " brow " and the " trez," the other a long " bez "-tine
rising close to the " brow "-tine.

Mr. D. Seth-Smith, F.Z.S., the Society's Curator of Birds,
exhibited a living Hybrid Duck, which was believed to be a cross
between the White-eyed Pochard [Aythya nyroca) and the Marbled

Duck [Marmaronetta angustirostris).

It

was hatched at Scampston

Hall, Yorkshire, from a clutch of eggs laid by a Marbled Duck
The bird displayed the
at Lilford Hall, Northamptonshire.
characteristic markings of Marmaronetta, but the general colour
was dark reddish brown. It had been presented to the Society
by Mr. W. H. St. Quintin, F.Z.S.

Mrs. E. W, Sexton presented a paper, communicated by Dr. W.
T. Calman, F.Z S., " On the Amphipod Genus Leptocheirus."
In preparing this revision of the genus the type specimens of
nearly all the species had been examined. The author found
that in some cases difierent stages of growth had been described
by difierent authors as distinct species, in other cases the inadequacy of the original descriptions and figures had led to the
introduction of a number of unnecessary synonyms. The specimens of Zaddach's L. pilosus and Grube's L. gvttatus had been
examined and re-described, and the number of valid species in
L. pilosus, L. pinguis,
the genus was now seven, namely
L. hirsutimanus, L. p)ectiiiatus, L. giMatus, L. aberrans, and
L. hispinosus.
:

Messrs. J. Lewis Bonhote, M.A., F.L.S., F.Z.S., and F. W.
Sm4lley, F.Z.S. read their paper on Inheritance of Colour in
Pigeons, which dealt with the first results of a long series of
Although chiefly Mendelian in character, the
experiments.
authors laid stress on the fact that in several respects their results
seemed to point to a further law or laws, which were able to
modify the expected Mendelian results and in regard to which
They
the Mendelian theory ofiered no satisfactory solution.
showed, for instance, that in Chequer and Blue matings there
was a regular tendency to an over-production of Chequers, in
the Grizzle matings the tendency was to an over-pi-oduction of
Another point apparently inexplicable on the Mendelian
Blues.
hypothesis was the difierence in shades of the same colour by
,

;

disregarding these and considering them all as gametically identical, the results gave approximately the expected proportions,
but, on the other hand, the shades of the difierent birds luidoubtedly afl^ected their progeny, and hence the gametes must
The prepondei'ance of a certain sex in
also have been afi"ected.
a particular colour was also noted, as well as an increase of white

19
in successive generations.
No explnnation of these pbenon.cnn
was put forward, as further experiments were still in pi'ogress.

In dealing with the purely Mendelian aspect of the results
the following points were clearly brought forward
(1) Silver is
dilute Blue,
(2) Blue is dominant to Silver.
(3) Chequering
and Grizzling are both dominant to absence of pattern. (4) Grizzling is dominant to Chequering.
Mealy is a Grizzled bird
(5)
with the White replaced entirely or partially by Red. (6) Red in
a Mealy is dominant to White, hence a Mealy is dominant to a
Grizzle.
(7) White and Grizzling combine to have a common
inheritance.
(8) Red combines with Grizzling in the same way
:

—

A

as White.

Dr. G. Stewardson Brady, M.D., F.R.S., C.M.Z.S., presented
a paper on Marine Ostracoda from Madeira, based on specimens
collected by the Rev. Canon Norman, F.R.S., in the spring of
1897. Apart from the species described as new to science, the
collection was interesting as extending the known range of sevei-al
species from the European and North Atlantic areas much farther
southward, though not quite into the tropical zone.
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Dr. H. B. Faxtham, F.Z.S., and Miss Annie Porter, D.Sc,
exhibited some diseased bees and combs infected with a minute
pathogenic Protozoal parasite, apparently the same as Nosema
apis found by Zander and Doflein in diseased bees in Bavaria.
Microscopic preparations and drawings of the parasite, Nosema
apis, were also shown, as Avell as healthy bees and combs in
contrast.
The material exhibited was obtained from Cambridgeshire and Hertfordshire in March 1911.
The infected combs
were brown in colour instead of the normal yellow, while the
infected bees suffered from a sort of dry dysentery which rapidly
proved fatal.
The pathogenic agent of this dry dysentery,
Nosema apis, formed thousands of minute spores which fouled
the hive, while infection was probably spread to new hives by
hungry, weakly bees attempting to enter healthy hives. The
spores, about 2 to 3
by 4 to 6 /.t, were the resistant and crossinfective stages of the Protozoon.
The parasite Nosema apis
was closely allied to that of pebrine, the silkworm disease due to
Nosema homhycis. The trophozoite and pansporoblast stages of
N, apis had been observed, as well as some spores with polar
filaments extruded.
Like N. homhycis, the bee-parasite was
possibly capable of hereditary infection, as infected bee-larvae had
been found. The only certain destructive agent of the Microsporidian spores was fire, and all infected bees and hives, ancl any
/.i
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debris therefrom should be most carefully burned.
In the opinion
of the exhibitoi-s, the Microsporidian parasite, Nosema apis, had
been responsible for much of the bee-disease recorded in this
country since 1906, especially in 1906, 1907, and 1911. The
exhibitors first noticed the parasite in 1 906 in diseased bees obtained from the Isle of Wight its full significance was grasped
in 1907, but owing to the difliculty of obtaining material the
exhibitors' results were not published.
As much attention was
now being directed to "bee-disease," the exhibitors briefly recorded
their observations.
It was not asseited that microsporidiosis was
the only disease of bees current in Great Britain at present, as
Dr. Maiden had investigated a bacillary infection in bees. Microsporidiosis had probably been introduced from the Continent into
Biitish apiaries.
;

Dr. R. T. Leiper, F.Z.S., gave a demonstration of Nematode
parasites obtained from animals in the Zoological Gardens during
the year ending

November

1910.

number of new forms, of which a
systematic account will be published later.
Among the more
interesting of the known forms were Rictularia plagiostoma
from a Palm-Civet, a number of species of Folydelphis from
various Pythons, Dicheiloinena Jiorrida from the South American
Ostrich, and Dictyocaidus filaria from the lungs of Sheep.
It was noticed that whereas intestinal parasites Avere almost
wholly collected from animals that had not lived in the Gardens
for more than six months, those of which the normal habitat and
food were the internal tissues of the host occurred in animals
that had been confined in the Gardens for several years.
Thus,
an undescribed Filaria was found in a Lemur after four years, and
Filaria australis in a Wallaby after two and a half years' captivity.
In all these cases the number of parasites obtained was small,
and could have had little or no efi'ect upon the health of the
host.
There was a remarkable preponderance of female forms.
From these observations it appeared that the change of food
and general conditions obtaining in the Gardens were unfavourable
to the continued existence of the intestinal parasites an animal
may harbour on its admission. The number of cases of autoancl re-infection during captivity was strikingly small, and bore
testimony to the cleanly surroundings in which the animals were
In four cases only was there evidence of the occurrence
kept.
of accumulative infection in the Gardens
The

collection contained a

:

A number of Giant

2.

Toads died from lung infection with
Rhahdias hufonis.
The Wolves appeared to be heavil}^ infected with Ascaris

3.

A

1.

canis.

i.

Sheep died from pneumonic condition resulting from
an intense infection with Dictyocaidus Jilaria.
The Tortoises had Oxyuriasis.
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these cases x^epeated infection undoubtedly had followed
of food and drink with f;eces containing
eggs of the parasite. The infection could be eliminated by steam
sterilisation of the cages, or still more easily by changing the
species of animal living in the particular paddocks or cages, for
Helminthes were often peculiarly selective as regards their hosts,
and those flourishing in one animal sometimes found it impossible
to continue their life even in closely allied forms.
111 all

from contamination

Ray Lankester, K.C.B., F.R.S., F.Z.S., exhibited a
Supplement of the Field newspaper dealing with the
British non-migratory Trout, and called attention to this new
Sir E.

special

medium

'

'

for the publication of scientific observations requiring

illustration.

The Secretary read a letter from the Governor of Seychelles,
received through the Secretary of State for the Colonies, on the
subject of the herd of Land-Tortoises at Government House,
Mahe.
Mr. K. I. FococK, F.L.S., F.Z.S., Superintendent of the
Gardens, exhibited the body of a newly-born cub of the Masked
Palm-Civet {Paradoxurus larvatus) from Szechuen, and after
pointing out its differences from the adult, drew attention to a
peculiar abnormality in the left foreleg.

Mr. F. E. Beddard, M.A., F.R.S., F.Z.S., Prosector to the
Society, read a paper on some Mammalian Tapeworms which
had been collected from animals that had died in the Society's
Gardens. This collection was the result of nearly two years'
examination of a very large number of animals, but did not
contain a very large number of species.
Tapeworms were
by no means so common as other parasitic worms, particularly
Nematodes, which were the most abundant among the animals
in the Gardens.
Dr. S. F. Harmer, M.A., F.R.S., V.P.Z.S., communicated a
paper by Mr. J. A. Morch, of Ohristiania, on the Natural History
of Whalebone Whales, drawing attention to, and throwing light
upon, some of the problems connected with the migrations of the
larger Oetacea.

—

—

—
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The next Meeting of the Society foi- Scientific Business will
be held on Tuesday, April 25th, 1911, at half-past Eight
when the following communications will be
P.M.,
o'clock

made

:

Mr. D. Seth-Smith, F.Z.S.

1.

Exhibition of Lantern-slides
(a) Penguins in Moult.
(b) "Wild Swainson's Lorikeets.
:

Dr. R. T. Leiper, F.Z.S.

2.

Some new

Parasitic

Nematodes from Tropical

Africa.

Dr. QuTHBERT Christy, F.Z.S.

3.

On

a Collection of Antelope and other Skins from the

Chagwe

Forests,

Uganda.

William Nicoll, M.A., D.Sc, M.B.,

4.

On Three new Trematodes from

The following paper has been
H.

W.

F.Z.S.

Reptiles.

received

:

Marett-Tims, M.D., F.Z.S.

Tooth-Germs in a Kangaroo.

Communications intended for the

Scientific

Meetings should

be addressed to
P.

CHALMERS MITCHELL,
Secretary/.

Zoological Society of London,
Regent's Park, London, N.W.
April nth, 1911.

No. 95.

ABSTRACt OF THE PROCEEDINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON.*
April

Dr. S. F.

1911.

35tli,

Harmer, M.A.,

F.R.S., Vice-President,

in the Oliair.

The Minutes

Meeting were confirmed.

of the last Scientific

The Secretary read a Report on the additions that liad been
made to the Society's Menagerie during the month of March
1911.

Mr, D. Seth-Smith, F.Z.S.
exhibited
(1)

A

cinerea),

the Society's Curator of Birds,

:

nest of the Grey Struthidea or Apostle Bird {Siruthidea
composed entirely of mud, and built on a branch in the

Western Aviary.
from photographs of the King Penguin
and Black-footed Penguins {Spheiiisciis
demersus) showing the method of moulting.
(2) Lantern-slides

{Aptenod7/tes pennanti)

(3) Lantern-slides fi'om photographs of a number of wild
Swainson's Lorikeets (Trichoglossics novce-hoUandice), kindly sent
by Mrs, Innes, of Mackay, North Queensland. These birds came
in large numbers to feed daily at a table, on syrup pi-ovided,
settling without fear upon the head, shoulders, and arms of the
lady who fed them,

Tate Regan, M.A., F.Z,S., exhibited a series of lanternSalmon {Salmo salar), and showed hoAv the
life-history of the fish could be read from its scales.
Mr.

0.

slides of scales of the

* This Abstract is publisLed by the Society at iis offices, Zoological Gardens,
Eegent's Park, N.W., ou the Tuesday following the date of Meeting to which
It will be issued, along with tlie Proceedings,' free of extra charge,
it refers.
but it may be obtained on the
to all Fellows who subscribe to the Publications
day of publication at the price of Sixj^encc, or, if desired, sent post-free for
the sum of Six Shilling!^ per annum, payable in advance.
'

;
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Dr. William Nicoll, M.A., F.Z.S., exhibited some preparations
from a Hare which showed an interesting and unique pathological condition.
The liver was extensively invaded with
calcareous nodules which were due to a parasitic JSTematode of
the family Trichotrachelidce. The worms were so coiled up that
they could not be extricated entire, but the ova, which were
present in enormous numbers, showed that they must belong to
a peculiar genus. The structure of the eggs was remarkable in
displaying a double- layered shell, with a markedly papillated
surface.
No similar condition had been hitherto recorded from
the Hare or Rabbit, but an analogous condition had been met
with fairly frequently in Rats. It was still impossible to say
whether the conditions in the two animals were caused by the
same species of parasite, but experiments with a view to determining this were in progress. The Hare further showed a large
infection with Trichostrongylus retortceformis, and a slight, purely
intestinal, infection with Coccidium cuniculi.
There were also
signs of recent parturition and of an inflammatory condition of
the uterus.
Whether this or the liver disease was the cause
of death, which took place under remarkable circumstances, is
doubtful.

Dr. CuTHBERT Christy, F.Z.S., exhibited part of a collection
mammals and reptiles obtained by him in Uganda,
which included those of the Antelope, Leopard, Civet, Hyrax, &c.,
and drew attention to a rare form of Dendrohyrax, D, emini,
and to the skin of a melanistic form of the Civet.
of skins of

Dr. William Nicoll, M.A., F.Z.S., read a paper on Three
neAv Trematodes from Reptiles, from material received from the
Society's Prosectorium.
The specimens were interesting as
forming an important addition to our knowledge of the large
variety of forms which inhabited the air-passages and anterior
coil of the alimentary canal of reptiles and batrachians.

Dr. R. T. Leiper, M.B., F.Z.S., read a paper on some Parasitic
Nematodes from Tropical Africa, and gave a brief description of
a number of new genera. The paper was based on helminthic
material he had collected during a visit to East Africa, Uganda,
and the Soudan in 1907, and on material sent to him by members
of the Colonial Medical Service.

Mr. Oldfield Thomas, F.R.S., F.Z.S., read a paper, the
fourteenth of the series, on Mammals collected in Southern
Shen-si, Central China, by Mr. Malcolm Anderson, for the Duke
The region explored
of Bedford's Exploration of Eastern Asia.
was in the Great Pe-ling (or Tsin-ling) range, that divides
Northern from Southern China, many of the specimens coming
from the sacred mountain Tai-pei-san, where several of the most
interesting forms were obtained.
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Of these by far tlie most striking was a new species of Tukin
(Jjudorcas), readily distinguishable by its uniform golden bufty
colour from the Sze-chuen species (JJ. tibetanus).
In the adult
of this fine animal the coloration was wholly bufiy, the darkening
of the ears, dorsal line, hinder back and limbs found in B. tibetanus being absent, and there was scarcely a trace even of the
dark facial patch so prominent in that animal. The new species
was proposed to be called Budorcas bedfordi, and female no. 2190
was selected as the tj-pe.
Other new forms were as follows
:

Arctonyx leucol/emus

ORESTES, subsp. n.

Lighter than in true leiccolcemics. Dark orbital patch reduced
to a nariow rim round eye.
Head and body 570 mm. tail 195 skull 132.
Hab. Tsin-ling Mts., alt. 12,000'. Ti/pe. Female. No. 2191,
;

;

MiCROTUS CALAMORUM SUPERUS, Subsp.
llather

larger

and

with

n.

decidedly longer

tail

than true

calamo7'U77i.

Head and body 130 mm.
ffab. S. Shen-si.

Ti/pe.

OCHOTONA SYRINX,

Sp. n.

Near

;

tail

Male.

hind foot 24
No. 2163.

63

;

;

skull 33.

but larger. Bullae smaller.
Head and body 142 mm. hind foot 28"5 ; skull 36*5.
Rab. Tai-pei-san. T^/jye. Male. No. 2170.
0. cansa,

;

In
30

all,

the collection contained 160 specimens referable to

species.

The next Meeting
be

held

o'clock

made
1.

R.

on
P.M.,

of the Society for Scientific Business will
Tuesday, May 9th, 1911, at half-past Eight
when the following communications Avill be

:

I.

On

Pocogg>_gj^-^v j^.Z^.

the Palatability of some British Insects. (Experiments
in the Society's Gardens with Arthropods (chiefly Insects) and Molluscs, and Notes on the significance of Mimetic
resemblances.)

made

—
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2.

Prof.

Gilbert C. Bourne, D.Sc, F.R.S., F.Z.S

.

Contributions to the Morj)liology of the Group Neritoidea of

Aspidobranch Gastropods.
3.

J. J. Lister,

— Part

II.

M.A., F.R.S., F.Z.S

The

Helicinidre.

.

On the Distribution in the Pacific of the Avian Family
Megapodidfe.

The following papers have been received
1.

H.

W. Marett

:

Tims, M.D., F.Z.S., and A.

Hopewell Smith,

L.R.C.P.

Tooth-Germs in a Kangaroo.
2.

R. Broom, M.D., D.Sc, C.M.Z.S.

On
3.

the Structure of the Skull in Oynodont Reptiles.

The Rev. A. Miles Moss, M.A.,

On

the Sphingidse of Peru.

F.Z.S., F.E.S.

With a

Preface by

Karl

Jordan, Ph.D.
4.

C. E.

A

Hellmayb, M.B.O.U

.

Contribution to the Ornithology of Western Colombia.

Communications intended for the

Scientific

Meetings should

be addressed to
P.

CHALMERS MITCHELL,
Sec7'etari/,

Zoological Society of London,
Regent's Park, London, N.W.

Mmjind,

1911.

No. 96.

ABSTRACT OF THE PROCEEDINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON.^
May

9th, 1911.

E. G. B. Meade- Waldo, Esq., Vice-President,
in the Chair.

The Minutes

Meeting were confirmed.

of the last Scientific

Mr. R. I. PocoCK, F.R.S., F.L.S., Superintendent of the Gardens,
exhibited some of the hair of the " puppy coat " of a Grey Seal
{Halichcerus grpjms), which was caught at Barmouth, in Merioneth,
at the end of April.
When received at the Gardens at the
beginning of May this Seal was covered, with exception of the
head and flippers, with longish woolly white hair, the last of
which was moulted on May 7th. Most authorities state that
Grey Seals are born in the autumn, not later than about the
middle of October, and that the puppy coat is shed from a month
to six weeks later.
Allowing six weeks for the retention of its
puppy coat, this Welsh Grey Seal must have been born near the
middle of March, a date in tolerably close agreement with the
date, namely the end of February, given by Cneiflf for the birth
of these Seals in the Gulf of Bothnia.
It is, therefore, quite clear
that these Seals breed both in the early spring and the autumn.
Mr. E. G. BouLENGER exhibited some living male specimens of
the Midwife Toad {Alytes ohstetricans) carrying the eggs. He
also exhibited a number of the detached eggs to show the manner
in which they wei'e strung together.

* Tliis Abstract is published by the Society at its offices, Zoological Gardens,
Regent's Park, N.W., on the Tuesday following the date of Meeting to vrhich
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
to all Fellows who subscribe to the Publications but it may be obtained on the
day of publication at the price of Sixinnce, or, if desired, sent post-free for
the sum of Six Shillings per annum, payable iu advance.
'

;
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Mr. A. E. Anderson exhibited a large number of photographs
the more important fossil mammals in the Department of
Vertebrate Palaeontology of the America,n Museum of Natural
History, New York, showing the methods of mounting fossil
skeletons.
For comparison, a set of photographs was exhibited
with the skeleton supports eliminated from view, thus adding to
of

the pictorial value of pose in the specimens.

Dr. P. Chalmers Mitchell, F.R.S., Secretary of the Society,
gave an account, in the absence of the author, of a Memoir by
Lt.-Ool. Neville Manders, R.A.M.C, F.Z.S., on the phenomena
of Mimicry amongst Butterflies in Bourbon, Mauritius, and Ceylon.
The author had investigated the habits by observation and experiment of the insectivorous reptiles and birds of these islands,
and had been unable to accept the view that their relations to
butterflies were such as to be effective in pi-oducing Batesian or
Miillerian mimicry.

Mr. R.
bility of

I.

PococK, F.R.S., F.L.S., read a paper on the PalataInsects, with Notes on the significance of

some British

Mimetic resemblances, and

said that at Prof. Poulton's request

he had undertaken in the summers of 1909 and 1910 to make a
series of experiments in the Gardens to test the edibility of various
British insects, most of which were sent to him, together with
some slugs, by Dr. G. B. LongstafF. The insects comprised Lepidoptera, Coleoptera, Orthoptera, Hemiptera, Diptera, and Hymenoptera and the most interesting of the experiments were
those made with the Bumble-Bee [Bomhus) and its mimetic fly
{Volucella homhylans) to test the theory of mimicry.
The Bomhus
proved to be unpalatable to nearly all birds. The birds would
try them a varying number of times. "When they had learnt
their distastefulness by experience they refused to touch them,
and then when ofi'ered the Vohicella refused that likewise. A
considerable number of species of insectivorovis birds were tested
in this way, and always with the same result and the one specimen of Volucella homhylans that did duty for some thirty or forty
experiments went through the ordeal untouched.
;

;

Prof. G. C. Bourne, M.A., D.Sc, F.R.S., read the second
portion of his paper on the Moi^phology of the group Neritoidea
of the Aspidobranch Gastropods, which dealt with the Helicinidse.
He stated that this family was capable, by some unknown means,
of wide dispersal across seas and oceans, and that the conditions
most suitable to its existence were found in proximity to the sea.
In describing the anatomy the genus Alcadia was taken as the
type, and the differences between it and the other genera were
pointed out, but the species and even the genera of Helicinidse
were closely similar, anatomically, from whatever part of the
world they came.
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Mr. J. J. Lister, M.A., F.R.S., F.Z.S., pi^esented a paper
entitled " On the Distribution in the Pacific of the Avian Family
Megapodidfe."

The next Meeting
be

o'clock

P.M.,

when

Society for Scientific Business will
23rd, 1911, at half-past Eight
following communications will be

of the

on Tuesday,

held

May

the

made :—
1.

J.

Stuart Thomson, Ph.D.

The Alcyonaria
2.

of the

Cape of Good Hope and

H. W. Marett Tims. M.D.,

F.Z.S.,

ISTatal.

and A. Hopewell Smith,

L.R.C.P.

Tooth-Germs
3.

Kangaroo.

B. Broom, M.D., D.Sc, C.M.Z.S.

On
4.

in a

the Structure of the Skull in Cynodont Reptiles,

The Rev. A. Miles Moss, M.A.,

On

the Sphingidse of Peru.

F.Z.S., F.E.S.

With a

Preface by

Karl

Jordan, Ph.D.

The following papers have been
1.

C. E.

A
2.

:

Hellmayr.

Contribution to the Ornithology of Western Colombia.

The Hon. Paul A. Methuen, F.Z.S.

On an Amphipod from
3.

received

the Transvaal.

R. Lydekker.

The Somali Rhinoceros and the

N"igerian Klipspringer.
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Communications intended

for the Scientific
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P.
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ABSTRACT OF THE PROCEEDINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON.^
May
Dr. A. Smith

23rd, 1911.

Woodward,

F.R.S., Yice-President,

in the Chair.

The Minutes

Meeting were confirmed^

of the last Scientific

The Secretary read a Report on tiie Additions that had been
made to the Society's Menagerie during the month of April
1911.
Prof. Arthur Dexdy, D.Sc, F.R.S., F.Z.S., communicated a
paper by Dr. J. Stuart Thomson on the Alcyonaria of the Cape
The author dealt exclusively with the
of Good Hope and Natal.
order Gorgonacea, and recorded nineteen species, of which six
were described as new.

A

paper entitled " Tooth-Gei"ms in the Wallaby {Macropus
was presented by Dr. A. Hopewell Smith, M.R.C.S.,
L.R.C.P., and Dr. H. W. Marett Tims, M.A., F.Z.S., F.L.S.
The material upon which their observations were based had been
kindly sent to the aiithors by Mr. Brooke Nicholls, of Melbourne.
hillardieri)"

The
It consisted of three embryos of Macropus hillardieri.
smallest specimen (allowing for the difference in size of the adults
of different species) was considerably younger than that of any
In the upper jaw they
other Diprotodont previously examined.
had identified six incisors, thus confirming M. F. Woodward's
The functional incisors of the adult appeared
original statement.
to be the 2nd, 4th,

and 6th

of the series.

There were four

* This Abstract is published by the Society at its ofBces, Zoological Gai-deus,
Regent's Park, N.W., on the Tuesday following the date of Meeting to which
It will be issued, along with the Proceedings,' free of extra charge,
it refers.
but it may be obtained on the
to all Fellows who subscribe to the Publications
day of publication at the pi-ico of Sixpence, or, if desired, sent post-free for
the sum of Six Shillings per annum, payable in advance.
'

;

—
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1st, 3rd, and 4th persisted.
There was
molar tooth.
In the lower jaw, owing to the difficulty of interpreting the
conditions, it was not certain whether there were representatives

premolars, of which the
also one

Presuming there
of five or six teeth in front of the premolars.
five, the large functional incisor of the adult was the 4th of

were

series.
As in the upjoer jaw, there were four premolars and
and one molar, the 2nd premolar not fully developing. There
were evidences of vestigial predecessors to the large lower incisor
and to pm"*.
The following points of histological interest were noted
of the epithelium along the alveolar
1. The heaping up

the

:

2.
3.

4.

margins, a character often supposed to be peculiar to the
Ungulates.
The precocious development of the enamel.
The compactness of the stellate reticulum of the enamelorgan,
The abundant evidence of blood-vessels within the enamelorgan, thus confirming the observations of Poulton and
Howes in the Rodents. The opposite opinion is usually
held.

5.

Some

slight

organs.
reptiles,

evidence in support of the fusion of enamel-

Such fusion has been recorded in the
but not hitherto in mammals.

fishes

and

The Rev. A. Miles Moss, M.A., F.Z.S., F.E.S., gave a short
account of his memoir on the Sphingidss of Peru, based on studies
of Lepidoptera, with special reference to the larvse, which he had
made during a three years' residence at Lima. Dr. Karl Jordan
had assisted him with the working out of his collections, and had
described the following new species of Sphingidaa
:

Protoparce mossi

Jord., sp. n.

Similar to P. sexta cmstri Blanch. (1854). Both wings narrower
and more pointed. Fore wing without black streaks on the disc.
Antenna thinner. Genitalia quite different, approaching those
of P. hcmnibal Or. (1779).
Transactions in due
This paper will be published in th-e
'

'

course.

Prof. J. P. Hill, D.Sc, communicated a paper by Dr. R
Broom, C.M.Z.S., on the Strvxcture of the Skull in Cynodont
The author, after a study of all the available material
Reptiles.
contained in the British and South African Museums, gave a
detailed comparative account, illustrated by a series of figures, of
the morphology of the skull in the chief genera of the Cyno-

dontia, inclviding Bauria, Nythosaitrits, Cynognathus, Trirachodon,

Gomphognathus, Diademodort

^

He
Mam-

Sesamodon, and Melinodon.

also discussed in some detail certain peculiarities of the
malian skull, apparently derived from a Cynodont ancestor.
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Dr. 0. W. Andrews, F.R.S., F.Z.S., read a paper " On a New
Species of Dlnotheriam from British E ist Africa." The specimens
described were sent to the British Museum by Mr. C. W. Hobley,
Commissioner of Mines for British East Africa, They inckided
portions of the mandible with teeth, a calcaneiim, and a patella
of a small species of Dinotheriam nearly allied to D. citvleri, from
the Lower and perhaps Middle Miocene beds of France. The

new

which he proposed

to call Dinotherium hohleyi,
D. cuvieri in several particulai-s e. g., the inner
anterior column of pm 3 was more distinctly developed, and the
talon of nig had a distinct tubercle on its inner side.
Remains
of Rhinoceros, n, giant Tortoise, Trionyx, and Cro odiles also
occui'red.
The bones were well preserved in a tough clay, and
further collecting would no doubt yield important re-ults.
species,

diflered from

The next Meeting
be

held

o'clock

made
1.

of the Society for Scientific Business will

on Tuesday,
P.M.,

when

Jmae 13th,

1911,

following

the

at

half -past

communications

Eight
be

will

:

Dr. R. E.

Drake-Brockm an-,

F.Z.S.

On Antelopes of the Genera Madoqua and Rhynchotrayus
from Somaliland.
2.

The Hon. Paul A. Methuej^,

On an Amphipod from
3.

F.Z.S.

the Transvaal.

R. Ll'DEKKER.

The Somali Rhinoceros and the Nigerian Kiipspringer.
4. C.

E. Hellmayr.

A
5.

Contribution to the Ornithology of Western Colombia.

Prof.

Angel Cabrera, C.M.Z.S.

The Subspecies

of the

Spanish Ibex.

.
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The following papers have been
1

Ruth Harrison,
Some Madreporaria from the Persian Gulf. With Kotes on
the Memoir and some Further Notes on PyropJiyllia inflata by
J.

Hickson, M,A,, D.Sc, F,R.S,, F.Z.S.

Charles L, Boulenger, M,A,, F.Z.S.

On
3.

Variation in the Medusa of Mcerisia lyonsi,

Frank E Beddard, M.A., F.R.S., F.Z.S.
Contributions to the Anatomy and Systematic Arrangement
.

of the Cestoid ea.—Ko.
from Mammals.
4.

:—

Miss

Sydney
2.

received

2.

On Two New Genera

of Cestodes

R. Broom, D.Sc, C.M.Z.S.

On some new South

African Permian Reptiles.

Communications intended for the

Scientific

Meetings should

be addressed to
P.

CHALMERS MITCHELL,
Secretary.

Zoological Society or London,
Regent's Park, London, N.W.

May

"Both,

\m.

Papers

(continued).

Page
Eeport on the Deaths which occurred in the Zoological Gardens during 1910.
H. Q. Plimmhr, F.E.S., F.Z.S., Pres.R.M.S., Pathologist to the Society

15.

A Contribution

16.

On

17.

to the Study of the Variations of the Spotted

By Edward

maculosa).

Q-.

the Mountain Nyala,

Boulengbr.

(Plate

TragelapJius buxtoni.

XV. and

By

By

Salamander {Salamandra

323

Text-figs. 99-102.)

R. Lydekker.

(Plate

XVI. and

Text-fig. 103.)

18. Observations

318

348

on different Gibbons of the Genus Hylobates now or recently living in the
and on SympJialangus Ryndactyhis, with Notes on Skins in the

Society's Gardens,

Natural History Museum,
19.

Kensington.

S.

Some New Siphonaptera from China.
Hon. N. Charles Rothschild, M.A.,

20. Contributions to the

Anatomy

On
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