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Tntroduction.

"The classifications of the Hystricomorpha in ¥nglish text-books
of Zoology are based upon the one proposed by Alston in 1876
(P, 2.8, 1876, pp. 90-97), which was itself an amplification and
in some particulars a modifieation of the arrangement suggested
by Waterhouse in 1848, Alston added to the group the family
Dinomyide, which, following Peters, he placed between the
Dasyproctide and Caviide; and the CUtenodactylinse, which he
ranked as a subfamily of Octodonfide. He also transferred
Petromys from the Echymyina (Echinomyinwe), where it was
placed by Waterhouse, to the Octodontine.

His system, adopted to the letter by Flower and Lydekker
( Mammals Living and Extinet,” pp. 484-491), was as follows:—

HYSIRICOMORPHA.
1. Octodontidee.

Ctenodactyline (Clenodactylus, Pectinator).

Oectodontinee (Petromys, Clenomys, Schizodon, Spalacopus,
Octodon, dbrocoma).

Echinomyine (Carterodon, Myopotumus, Cercomys, Lon-
cheres, Mesomys, Eelinomys, Dactylomys, Plagiodontia,
Caupromys, Aulacodus).

. Hystricide,
“Bphingnrine (Chatomys, Splingurus, Brythizon).
Hystricine (Atherura, Hystris).
Clinchillides (Chinohille, Lagidivm, Lagostoms).
. Dasyproctidee (Dasyprocta, Ceelogenys).
. Dinomyide (Dinonys).

. Caviidee (Cavie, Dolichotis, Hydrocherus)
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Winge (B Museo Lundi, 1. pt. iii. pp. 126-135, 1888) differed
from Alston in some parbiculars. He veferred all the Hystri-
comarphs to one family Hystricidee, which was divided into the
following subfamilies +-— :

(1) Octodontini, equivalent to Alston’s Octodonting + Behino-
myinw ; (2) Capromyini, for dulueodus, Capromys, Plegio-
dontia, and Myopetamus ; (3) Ctenodactylini, for Cleno-
dactylus, Pectinator, and Letromys; (4) Hystrieini and
(6) Eriomyini, equivalent to Alston’s Hystiicide and
Ohinechillide respectively; and {6) Dagyproctini, embracing
all the genera veferred by Alston to the Dasyproctide,
Dinomyidee, and Caviidee.

Thomas (P, Z. 8. 1896, pp. 1024-1025) made the following
changes in Alston’s system. Following Winge, he transferved
Petromys from the Octodontine to the Cbenodactyline, and
vemoved Capromys, Myocastor (Myopotaimus), and Zhrynomys
(dwdaeodus) from the Echinomyinm to form the subfamily
Capromyine, He also altered the name Echinomyinm to Lon-
cherine, gave full family-rank to the Old World and New World
Porcupines respectively, ealling the former Mystiricide and the
latter Hrethizontidea and dividing this family into two subfamilies
—Chetomyina for Chetomys and Brethizontine for Krethizon and
Coendu (Sphingurus), » :

Tullberg (Nova Acta Sci. Upsala, (3) xviii. pp, 82-149, 1900)
introduced some innovations, notably the institution of two new
families-—the Aulacodidewe for Awlacodus (Thrynomys), previously
associated with Cupromys and Myocasior, and the Petromyidee
for Petromys alone, severing the latter both from the Eehino-
myide and thé Ctenodactylide. Ile refused, moreover, to admit
the aflinities of the Ctenodactylinge with the Ilystricomorphs,
classifying them with his Myomorph + Secivromorph division of
Rodentia. He fused the two families Drsyproctide and Caviide
of Alston into one ealled Caviidee, keeping Dinomys provisionally

as the type of a speeial fanily till morve is known about it. The .

family-vame Octodontide he changed to Echinomyidwe, and
altered Capromyine to Myopotamini.

Beddard’s  classification (* Mammalin, pp, 487-502, 1902)
differed from Thomas's in restoring Pelromys to o place in the
Octodontinge, where Algton put it, and in granting family-rank
to the Utenodactyline genera, Cienodaciylus, Pectinator, and
Massouteria. -

. Weber (Die Siuag. pp. 505-507, 1904) admitted no subfamilies,
placing the genera in seven families as follows :—(1) Ctenodacty-
lidee (Ctenodactylus, Petromys, Pectinator); (2) Octodontide
(Ctenomys, Octodon, Abrocomes, Loncheres, Echinomys); (3)
Capromyide (Cupromys, Myocastor, ? Thrynomys); (4) Chin-
chillide (Chinchilla, Lagidivm, Lagostomus); (5) Caviide (Calo-
genys, Dasyprocta, Cavia, Dolickotls, Hydrochwrus); (6) Erethi-
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20;;:;1:23 ((6 ;f:?yf;’zilg;;b), Coenclu, Cheotomas) 5 (T) Hystricide ( Tystria,

Of the above-quoted papers Tullberg’s is by far the most
comprehensive. He dealf as exhaustively as the material at his
disposal permitbed with the skull, skeleton, and internal anatomy
and, in addition, described and figured the feet of several of the
gensrn, but dismissed very briefly such external organs as the
ears and rhinarium. T have been able to supplement his acconnt
so far as the organs investigated are concerned, by the exami-
nation of some genera hs did not see; and in a few parbicalars
connected with the male external genitalia my results differ from
his. Winge also fignred the feet and the heads in profile view,
showing the ears and vibrisse of some genera of Loncherins,
Boas also (¢ Ohrknorpel der Siugthieve,” p. 119 et seq., 1912)
described the ears of some geners, figuving those of Cuvia,
Dasyprocte, Cedlogenys, Hydrochawrus, Lagostomus, and Hi yatriz.

The observabtions set forth in the following pages have been
taken mainly from fresh material examined immediately after
death in the Society’s Prosectorium. This has been supplemented
by specimens preserved in aleohol in the Society’s collection, and
by dried skins where soft material was nnavailable,

The Rhinariuwm.

In Hystriz and dikerure the rhinavium is ill-defined. In
[lystrie ib s hairy to the edge of the nostrils, Tn Atherure
there s an avea of naked skin both above and helow these
orifices, In both genera the nostrils are fransversely slongated
slifs, expanding anteriorly and internally; and there is a very
well-defined gmooth philtrum, completely dividing the upper lip
into its right and left moieties, which are independently movable,
(Text-fig, 1, A-C.)

The rhinarim of Zhrynomys is well defined, although the
hair encroaches npon it above and beneath lagerally, leaving only
a narrow naked rim above and below the mnostiils, which are
tolerably widely sepavated. It exbtends, as in Hysiriz, to the
edgs of the upper lip, forming a philtrum, wider above than
helow, and completely dividing the lip into a right and left
portion. (Text-fig. 1, D.)

In Dinomys, according to Pebers, the upper lip is deeply cleft—-
apparently very much as in Hystriz and dtherure; and above
it there is a distinet trinngnlar vhinarium, naked in front and
round the nostrils, but haivy above owing to the forward extension
of the haiv of the muzzle well in advance of the posberior ends
of the nosbrils, whichi are described ag S-shaped, a form these
orifices assume in many of the Hystricomorphs *.

Dinomys is the only American genus of Hystricomorphs, so far

# Paters seems to huve regarded Dinowmys a8 akin to Cmlogenys. He appears to
have been misled in this matter by the similavity in colonr between the two gonera
Theve is, however, no obvious evidence of kinship hetween them, o5 :
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as my observations go, that has a complete philbrum continuous:
with the rhinarium above and cleaving the upper lip. The
neavest approach to-it is seen in such forms ag Cwlogenys and

Text-figure 1,

A. Side viewlof head of diherura afiicana to show the ear, rhinavinm, and
facial vibrissee, the latter drawn relatively shorter than in the animal.
B, Rbinarium and upper lip of the same, X 3.

C. 3 » » Hystriz africe-australis. X 3.
D. . o N T!L?'_yijwmys swinderianus, from g dried skin,
X % )

3
B, Ear of Hystriv afriee-australis. % L.
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Dolichotis®, for example, in which there is a parting in the hairs
in the middle line of the upper lip which, especially in dried
skins, sometimes simulates a small philtrum ; but, although this
may be the vemains of a true philtrum, it is very different from
that structure in Hystriz and Thrynomys.

The rhinavia of Coendu and Erethizon differ greatly from
that of Hystriw. In Coendw it is hairy and the nostrils are
quite small and verfiecal rather than fransverse in direction, the
postero-lateral slit being abgent. In Zrethizon the rhinarium is
marked by shorter hairs than that of the area round it. The
nostrils are larger and more trangverse than in Coendu and ave
very eclose together, the space between them and their very
navrow upper edge being smooth., In neither genus is there a
philtrum.  (Text-fig. 2, D, B.)

In Cuapromys the rhinarium is large and naked, but not very
well defined lnterally, wheve it passes into the short-haired area,
gurrounding it above as well as laterally and below. It is marked
by &’ median groove in front, The nostrils are elongated and
expanded anteriorly. (Text-fig. 2, A, B} In #Myocasier the
vhinarium is wider as compared with its depth than in
Clapromays, the areas above and below the nostrils being much
narrower; there is no median groove, and the nostrils fhem-
selves ave wmuch smaller, forming crescentrically valvular slits.
{"Text-fig. 3, A.)

In Ctenomys, Octodon, and Cavig the vhinarium forms a naked
area round the nostrils, the areas above and below these orifices
being narvow. (Text-fig. 4, C.) In Octodon it is mesially grooved
and angled below. Tn Cenomys it has the upper edge biconvex
and mesially angled, the inferior edge transverse in the middle.
(Text-fig. 4, A, B.) In Cavia the nostrils ave wider than in the
two Octodonts above described, the upper edge of the rhinarium
is concave, the lower convex from side to side, and there is
sometimes hair between the nostrils. (Text-fig. 4, I.)

In Dolichotis patagonics the entire nose is large, with a wide
rhinarium concave in the middle and convex at the side above
and below, the finely hairy and tolerably deep areas bordering
the large transversely extended nostrils above and below being
thickened and muscular. In one example of this species the
internarial area was hairy in the middle line, whereas in an
example of -D. salinicola it was naked; but this character is
possibly not constant. (Text-fig. 3, D.) o

In (elogenys the upper rim of the nostril is swollen and
muscular, but the rhinarium itself is scarcely defined, being
covered with very fine short hairs, leaving only a narrow hairless
aven above and below the elongated narrow nostrils. Judging
from dried skins the rhinariam of Dasyprocie is very similar.
(Text-fig. 8, B.}

# T am not,sure about the sbructwre of the upper lp in Dasyprocta. The only
spirit examnple available had the rhinariam destroyed ; bub dried skins suggest the

absence of a complete philtrura.  In living examples there appears to be a median
groove formed by a vertical fold in the skin of the upper lip.
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In Chinchilla, Lagidium, and Lagostomus the rhinarium is also
covered with fine short hairs almost up to the level of the nostrils,
bnt whereas in Lagostomus the nostrils arve elongated and the
short-haired area around them sharply defined by the coarse

Text-figure 2.

S

A, Side view of head of Capromys pilorides, showing the car, rhivarinm, and
facind vibrissss, the mystacials shortened in the drawing.

B. Muzzle and mouth of the same from the front, the divided palatal flups (p)
shown above the tongue (&), X &,

C. Rhinarinin and upper Up of Brethizon dovsatum. X 4.

D, Muzzle mmd mouth of Coendu prehensilis, from the frons, X 4.

hairs of the rest of the muzale, in (hinchille and Legidiuvm the
nostrils ave mueh smaller without any sharply defined short-
haived avea around them. (Text-fig. 3, C; 4, D.)
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In Hydrocherus the rhinarium is scarcely defined, although
the slkin bebween the nostrils is naked. The nostrils ave very
widely separated and small, without any postero-lateral slis
The upper lip is exceedingly deep and naked or seantily hairy
in the middle.

The rhinarinm of Clenodaciylus is continued to the edge of the
upper lip by a naked avea of skin, which; like the rhinarium
itself, is capable of lateral compression, heing broad or narrow
according to the degree of contraction of the muzzle. The upper
end of this labial tract is continved on each side asa naked rim
beneath the nostrils. The upper edge of the rhinarium is
convex with a median angular emargination. The area above
the nostrils is deep ; the nostrils themselves when expanded are
large orifices with very shovt posterior slits, and the narrow space
between them is marked by a deep median groove extending
from the top of the labial tract to the summit of the rhinarium.
(Text-ig. 4, G.)

In view of the former association of CYenodactyius with the
Jerboas (Jaculide) it is interesting to note the close similarity
bebween that genus and Jeculus in the rhinarium, not only in
structural details but in its compressibility.

Faetal Vidrisse.

In P, Z 8. 1914, pp. 903-905, I described briefly the facial
vibrisse of several species of Hystricomorpha belouging to the
genera. ddtherura, Coendu, Eretlizon, Octodon, Chinchilla, Lago-
stomus, Dolichotis, Culogenys, Dasyprocia, Cavia, anl Hydro-
cheerus, and showed the general constancy of the presence of
well-developed mystacial, superciliary, and genal tufts, the latter
being usually set high up the face near or even behind the
posterior angle of the eye. Since then 1 have extended my
observations, and ecan add several more species to the list.

In Hystrin, Acanthion, Atherura, and Lrichys the vibrisse ave
as oviginally described in Atherura, namely, exceedingly long
and well developed, and there is always an interramal tuft. In
T'hrynomys, on the contrary, although its mode of life is tolerably
similar to that of the Old World Porcupines, the mystacials are
comparatively slender and short, and in two dried skins I can
find no trace either of superciliary, genal, or interramal tufts in
the coarse haivs clothing the head. Peters described the mysta-
cials as long in Dinomys and the genals as set behind the eye,
but says nothing about the interramal tuft. .

In the genera of Loncherinm figured by Winge, Tna,mely,
Loncheres, Echimys, Cannabateomys, Drichomys (]\felqﬂ_zg/s),
Carterodon, and Mesomys, well-developed mystacial, superciliary,
and genal vibrisse, the latter bebind the eye, are shown, but no
interramal tuft is indicated. The omission of the interramal tuft
ean hardly be taken as proof of its absence in these genera.
Nevertheless, T failed to find it in examples of Cienomys and
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' Octodon, which have the other vibrisss well developed, although
in Cenomys the mystacials are shorter than in the other genera
of Octodonfide above quoted. In the examples of Capromys,

Text-figure 3.
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A. Muzzle and mouth of Iyocastor coypu, from the front: p, palatal flaps
. fused hehind upper iucisor testh; 7, lingnal flap. X &
B. The same of Cwlogenys paca. Lettering as in A, with o, orifice of external
chesk-ponch. X 4.
C. Rhinavium and upper lip of Lagostomus ifric&edfctctg/hzs, from dried skin, X i

D. The same of Dolichatis patagonica. X .

Coendu *®, and Erethizon examined the interramal is also absent,
and the same is frue of all the adult specimens of Myocastior.

#* In-C. prehensilis the fore and hind limbs and the lower portion of the sides of
the body are provided with a few long scattered tactile vibrisse recalling those
on the body of Hyraw (Procavia).
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Text-figure 4.

A. Side view of hend of Clenomys mendocinus *,
13. Ruinavium aud upper lip of the same.

C. » s ’ Octodon degus¥.
n. » ” ” Chinchilla lanigera, )
B. Muzzle and mouth of the same with the fused - palatal flaps and the

small check-pouches.
F. Rhinarium and upper lip of Cavia poreelius. )
[¢3 , 5 s Cenodactylus gundi.

. Side view of hend of the same.

i llastrations 1 i ; figures labelled Clenumys
# s and other illustrations in this paper, the ‘ omys
meu;gcg:: and Octodon degus were taken from specimens jal}at c}u&ne C;ﬁg;:f;xj)‘;
from Covdova in the Avgentine (7 4. Smithers) and Valparaiso {FF. 4 ,



374 MR, R. I. POCOCK ON THE EXTERNAL CHARACTERS OF SOMt HYSTRICOMORPI RODENTS 375
The genal tuft, too, is generally indistinguishable in the latter
genus, although in a young specimen 1 have detected both genal
and interramal tufts, the former consisting of two vibrissw close
to the hinder corner of the eye.

In Celogenys and Dasyprocta the ovdinary vibrissme are long
and numerous, especially those of the genal tuft in Cwlogenys,
ant the interramal tuft is present. Iun Dolichotis the vibrisse
generally resemnble those of Dasyprocie; but in an example of
D. salinicola the interramal vibrisswme, present in a specimen of ;
D, patagonicn, were absent. In Hydrocherus all the vibrisse are
short and slender, the interramal are absent and the genal are
sebt below the level of the eye. In the typical species of Cavia
(C. poreellus), the common guinea-pig, and in . aperes, the
mystacials, supereiliaries, and genals are as in the Octodontidae,
Dolichotis, and others, although rvelatively somewhat shorter; and
the inferramals appear to be absent. But in an example of
Galea Uttoralis Thos*, the interramals are vepresented by four
long bristles arranged along the posterior border of a nemly
naked area behind the ehin, an arvangement recalling that of the
rvuminant ungulate Zragulus.

In Chinchille and Lagidivm the mystucial vibrisse are exceed-
ingly long and conrse, bub the superciliuries are mueh finer und
softer, The genals also, when present, are fine and soft, but 1
found them in only one example of Chinchilla. In another
example of that genus and in a specimen of Legidium I could |
nof detect them. In Lagosiomus the mystacials, supevciliaries, \

Y8t i, Hrethiz Yoe OIS
genera, such as Hystriz, Atherura, Frethizon, Coenda, Ca‘?)? o ‘/%-,
Cologenys, Cavia, Dolichotis, and Ctenodactylus, they are s'.e]p{}
rated, although capable of being made to meet in the middle

Text-figuve 5.

and genals ave all long and coarse, and this genus in addition
has a Jong thick mab of bristles on the cheek helow the eye.
1'he interramals appear to be undeveloped in these three genera.
lenodactylus has long mystacials, superciliaries of medium
length, but no discernible genals or interramals.

The Mowih and Cheel~pouches,

The mounth of the Hystricomorphs, as in other groups of
Rodents, is provided with lobes of skin jutting into it from the
cheek on each side and serving to shut off the anterior from the
posterior part of the buceal cavity so as to prevent gnawed
fragments of wood from passing into the throat. A pair of
thege, one on each side of the vongue, capable of meeting bebind
the lower incisor, may be called the Hngual lobes, while an upper
pair, capable of meeting across the palate behind the upper
meisors, may be called the palatal lobes.

the outling of the cxternal cheek-

A. Side view of head of Culogenys paca,
pouch dotted in; o, its orvifice.

. s . s or 3 , 1
The lingual Iobes, so far as my observations extend. always B. Transverse secion of the liead of the smmo m?tz.umd’gotth:i :;1.0321 t(}ieig:et:;
retain their disbinctness and can be separated or brought together; internal cheek-ponch on the left of the ﬁg‘ﬂjlb tt:1 ended s 9
butb the palatal Iobes are more variable. Typieally and in most extornnl cheak-pouch; # tongue; bony Lissue datted.
# For the genera of this group, see Thomas’s paper, A, & Mag, Nat. Hist, (8) ) ! line, but in Ctenomys, A Yocustor, (Tinehilla, and La'f(] ostoms f}te};
xviii, pp. 301-308 (1918). I am indebied to My, Thomus for the correct names of ; ; d ncross the pu,]a,te anteriorly, although pm‘tm,]ly separaber
the species of Cavies recorded in this paper. The specimen above veferred to as ave fused o .

Qualea littoralis is the one I erroncously identified as Cawsia rufescens when I

a Lit s 1s the ong L et posteriorly.
deseribed its facial vibrissm in P, Z, 8, 1914, pp. 900 and 905,
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The only genus of the group whieh hag genuine cheek-pouches
is Ceslogenys ; bub near the edge . of the cheek, just inside the
mouth, in Ohinchille I find a small integumental pocket on each
side. These do not seem largs enough for the storage of food,
and T am unable to snrmise what their fanction may be.” (Lext-
fig. 4, E.)

The cheek-pouches in Culogenys lie on eachi side of the maxillary
povtions of the palate, maiuly in front of the molar teeth, and ave
associated with the well-known and unique structural peculiarity
of the skull from whiel the genus takes its name. The outer
wall of each pouch is the original skin of the cheek, which
inferiorly passes downwards on to the face behind the corner of
the mouth, But this wall is entirely concealed from view
externally by the skin-covered, arched, laminate outgrowth of
the maxillary portion of the zygoma, which curves downwards
below the lovel of the palate and the molar feeth; and this
Iamina itself forms the outer wall of a hair-lined external cheek-
pouch the orifice of which lies on the face above and behind the
angle of the mouth, Thus the original wall of the cheek,
covered with hair externally and with moist mucous membrane
internally, forms a partition bebtween the internal and external
cheek-pouches; and this partition, being pliable, ean be thrust
by pressure from inside the mouth so as to bulge into the cavity
of tlie outer cheek-pouch so as to diminish ifs size and increase
to a corresponding degree the size of tlie internal cheek-pouch.
If the latter were packed full of food, the external pouch would

be practically obliterated; but there would be no visible swelling
on the faee, such as iz seen in the case of monkeys, hamsbers; and
other mammals provided with these food-veceptacles, because of
the presence of the secondary chesk formed by the bony out-
growth of the sygomatic areh. . (Text-fig, 5, A, B.)

There can, [ think, be no doubt that the internal cheek-pouches
are used for storing food, although I have never found any food
in them in dead specimens of Cwlogenys. T attach no import-
ance, however, to this negative pisce of evidence, because the
pouches of monkeys are usually empty when they die. That the
external cheek-pouches are not used for storing food is also, in
my opinion, beyond doubt, becanse the fove feet of Cwlogenys are,
judging from their structure, altogether unsuitable for thrusting
food into them.

From the description above given, it will be evident that the
lnminate expansion of the maxilla acts as an external shield to
the cheek-pouch when distended. But this affords no expla-
nation of the equally remarkable expansion of the jugal portion
of the zygomatic arch behind the cheek-pouch.

The Bur.

The ear in Hystriz and dtherure is comparatively small, but
stands well up from the head with a tolerably evenly rounded
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upper border. In both genera the tragus is distinetly devefloped,
and there is a large antitragal thickening. In Hystriz the
antero-internal ridge descends internally to the tragus; in Athe-
pura it is a vounded lobate thickening above the tragus. The
gupratragus is a narrow ridge coqeeale‘d in front by the antero-
internal ridge and ending posteriorly in a ridge which flescends
into the cavily of the ear. Behind the antitragus there is a long
deepish groove, and behind this the posterior ‘edge.af the ear
forms a flap capable of being folded f_ot'w&rd's. (Text-fig. 1,A,1)
The ear of Dinomys is simple, with a ridge-like supratragus
and a thick, but not prominent antitragus. (Text-fig. 6, E.)
The ear iv Hrethizon is covered thickly \leth woolly bair and
gurrounded with spines. It is quite simple in structure ‘and has
a tolerably evenly convex edge, which anteriorly above is curled
over and overlaps the anterior end of the simple SllET&tl‘ﬂgla,l
ridge, which posteriorly curves c.lownwm’ds and runs.mt(% tlxe
tolerably lnrge antitragal thickening. The lower margin of the
enr beneath the ©aditus inferior” is a simple shallow ridge, and
the aunditory orifice is not concgaled by & tragal lobe, and theore is
no definitely developed antero-internal ridge. (Text-fig. G, )
Tn Coendw the ear is of a much more specialised type. Its
outline is irvegularly angular. The antitragal portwr{ 1? exces-
sively developed into a high valvular thu_skgn_mg,danc :‘;1 he Icorni
siderably overturned antero-superior adge is Jc{nte faé:l he "exf.:;
of the supratrngal ridge, so that the upper portion 01 he ea,i} c{:}1
be folded down upon the lower portion, reducing glle_m%e 1;) ﬂ:e
cavity, which can be similarly ('xompressed from T § 1}{11( . }?I q;
forward movement of the posterior portion. Modified a8 ?1 en :
ig, it is clearly derivable from tqle type geen in Ea'etb{szgn s 311; a’o-il
in the latter, the auditory orifice is not protected by a trag
lobe. (Text-fig. 6, D.}
The ear of G‘cq?'al'mys ;}s wiow
1t nob so expanded ab the su L. é ber !
B;:c;nds 0 thla anditory ovifice and is continued su}ﬁnmly ?écl);gtjg
above the point of attachment of the pinna, but” 10 Oyi]i]a_n ed
portion of the edge of the ear is here mu.ch nzluz OW.eﬁl fhan i
[Tystrizv. Theve is a small tragus co_nce&hngtw ox}}(lz o A
narrow notch bebwen it a.nd]zthi .smnmtlsl.g;éol;léig&gr 1;;: }:i ;3 o
less well developed than in Hysiriv, and e lowor
it s there i all depression much shorter and shallower
,gl‘:jflfl i\f %ﬁ)glf‘\iltigi geirzs. Ag in Hystriz the simple supa‘a,t%‘é;gl;s
is‘overla.pped in front by the antero-internal vidge. (Texb-
fig. 2, A) )
In M}/aecssfar .‘chet eai ﬁge T . pos
as o laminate b site _
%21% nl;lq;;h; antitragus. The anbitvagus 18 bett?i d?ﬁﬁ:dw%}iiﬁ
in Capromys, and is provided with a laerge“gu ghich e ailarly
serves to i{eep water out of the at}{htoa'y ori c;:]; ¥ e
has a crown of short hairs above it to ser‘g‘i ee:ru-l vgrtica,lly
The antero-internal ridge, ingtead of descending nearly

tolerably similar to that of Hystriz,
The antero-internal ridge

lower and rounder than in C’c&pv'amg,"s{
terior border above and
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Pext-figure 6.

A, Tar of dlyocastor coypus, with hairs removed,
B. Lower portion of the same with vertienl eut through the intertrasal noteh
zm.d‘ the tragus turned forwards to show the fringe of hairg Tﬂ
2 3 = |
()11%3(3&1:111(1 the tuft of hinirs on the antitrogus (o}
C. Bar of Irethizon darsatum, with the hairs removed,

3
hove 1he

D. . Coendu prehonsilis,
}:], s Dinomys branickii, sopied from Potors.
r., Dasyprocta ap,
;}I, - gm;m aperea, with valvular fiap upturned below supmtmwﬁg
o aloa littoralis, without valvular flap below supratragus -
I »  Octodon degus. -
% .y ALon?‘l’eres aviatus, copied from Winge,
5 Hehimys cajennensis, copied from Winge,

M. L Clenomys mendootnus,
N. 4 Ctenodactylus grendi,
@, antitragus; § supratragns,
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to the auditory orifice as in Capromys and Hystriz, curves some-
what backwards benenth the supratragus and loses itself in a
thickening occupying the cavity of the ear nbove the orifice.
(Text-fig. 6, A, B.) .

In the ear of Qctodon the laminate portion is widely expanded,
especially below behind the antitragal avea, but the edge above
this is distinctly emavginate. The cavity is, however, capacious,
althougl the supratvagus which bovders it above and in front dees
not stand oub as a definibe shelf-like ridge. The extension of
the sntero-ijnternal ridge cuvees backwards and then upwards,
defining a deep pit as in Celogenys and Lagostomus. The tragus
is veduced to a little excrescence, not concealing the orifice which
lies behind the ridge forming the anterior border of the unusually
elongated notich {aditus inferior). The antitragus is very large
and fleshy, but has no trace of pouch. (Text-fig. 6, 1)

In the six genera of Loncherine Octodontide figured hy
Winge, namely, Loncheres, Echimys, Cunnabateomys, Trichomys
(Velomys), Carterodon, and Mesomys, the ears ave apparently
simple in type, moderately large or small in size, and stand away
from the head inferiorly from a point beneath the antitragus orv
the nobeh in frout of it, which is distinet in all of them. The
antevior edge is folded over from a peint below the anterior end
of the supratragus, ifs inferior end enrving backwards awl down-
wards into the cavity of the eny, this curvature being especially
strongly marked and high up in Loncheres, where the ridge is
curlal so as to civenmseribe o definite pit as in Ocfodon. This
peculiavity is not so well marked in the other genera. In
Foncheres, t0o, the pinua is relaively smaller and the antiteagus
larger, Carterodon has velatively the smallest antitragus of all.
The teagns is small in Behimys, Trichomys, and Cannabateomys,
and apparently undeveloped in the others. The supratragus
forms a simple, seavcely a shelf-like, ridge voofing the cavity Qf
the ear above anteviorly. The posterior border of the ear is
slightly emarginate and angled above in Loncleres, Cannabate-
omys, Trichomys, and Mesomys, convex and fu‘lgled in ‘C’réri‘eraflqn,
vearly straight and quite unangled in Eehimys. The inferior
portion behind the antitragus is well developed in all, but shows
no trace of a pouch, (Text-fig. 6, K, L.) o

Judging from ti#¥ figures from which this description 15 taken,
the oars of all these genera ave of a simpler, move primitive type
than those of Octodon degus. '

Judging from the illustration of Pelromys, published by
A. Smith (THustr. Zool. 8. Afrien, an!nuka, 1849) the ear
resembles that of the typical Octodontide in a general way, but
details are not deseribed or figured. o _

The ear of Clenomys is greatly reduced and simplified in
adaptation to subterranean life. The apex is pointed ; the pos-
gerior border is lightly concave above, but only stands freely away
from the bead from a point n little helow the supratragus, whinh
i not defined as a definite vidge, bup is merely represent.ed by the



380 MR. B, I. POCOCK ON THE EXTERNAL

antevior part of the wall of the subeiveunlar cavity of the ear con-
taining the large exposed auditory orifice, the tragus, antitragus,
and the intervening noteh being obliterated. The antero-internal
ridge, forming the continuation of the strongly overfolded an-
terior rim of the ear, gradually disappenrs inferiorly at about the
level of the orifice and does not eurve sharply backwards beneath
the supratragus.  (Text-fig. 6, M.)

In Cologenys this ridge beneath the supratragus is much more
sharply definad and forms the lower edge of a well-defined depres-
sion, of which the supratragus, which has o definite, thickening,
is the upper border, and above the supratingus there is another
weaker ridge. There is a small tragus, but the antitragus is very
large and thick, and is marked above and posteriorly by a small
shallow pouch. Above this pouch the antitragus is continuons
with a vidge curving fovrwards above and forming the posterior
rim of the cavity of the ear. The lnminate portion of the ear is
small, but evect, with n slight emargination near the middle of its
posterior border, a romnded suummit, and an overtnirned anterior
margin eontinuous below with the antero-internal ridge. (Fext-
fig. 7, D)

The ear of Dasyprocie is wider as compared with its height
than in Cwlogenys. As in that genus the inferier end of the
averburned antevior rim juts into the cavity, forming a horizontal
shelf-like rvidge beneath the supratvagus, which is itself n long
narrow ridge with a well-defined depression above it. Theve is
small tragus ns in Celogenys, but the antitvagus is muech less

. developed than in thab genus and has no pouch above it.  Above
the tragus theve is & little curled thickening. (Lext-fig, 6, ¥.)

In Cuvie and allied genera the ear vesembles tolerably closely
in shape that of Dasyprocte, although varying within the lmits
of the genus. Bub it always differs in having the supratragus
converted into a laminate valvular flap. In Galew littoralis the
ridge beneath the supratragus, which is also present in Dasyprocia
and Cwlogenys, is gunite thin and of uniform width throughout;
the tragus is distinetly defined, and above it there is a thickening
recalling that seen in Dasyprocta but lavger; the antitragus, too,
is well developed, and the portion of the pinna below and behind
it ig comparatively wide, wider than in Dasyprocta. But in Cavia
aperew and the Common Guinea-pig (C. porcellus) the ridge
beneath the supratvagus is large and valvular, like the supra-
tragus itself, there is searcely a trace of tragal and antitragal
thickenings, and the pinna is narrower bhehind the autitragal
ridge. When the sar of the Guinea-pig is folded the two valves
close down over the ovifice, the supratragal valve lying upper-
most, The ear of Aerodon resembles that of the two last-
mentioned species of Cuvie, although the two valves nre relatively
a little smaller and the tragus and antitragus ave a little hetter
developed, (Text-fig. 6, G, I.)

The ear of Z%hrynomys, like that of Cawvin, has the supratragus
valvular and the antero-internal ridge passing beneath it. There
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is a small tragus and a moderately large antitragus, {Text-
fig. 7, A)

The ear of Dolichotis is much longer than in Cwwie or
Ceelogenys, and is somewhat narrowed above by the tolerably
deep and long emargination of its supero-posterior edge. The
supratragus is a simple ridge without the thickening seen in
Cuelogeiys. The continuation of the antero-internal 1idge is very
distinet und long, longer than in Calogenys, but equally simple
in structure. Beneath it thereis & similar vidge curving abrupily
downwards to end in a thickening above the auditory orifice.
The tragus is quite well developed and high, but the antitragus
is not better developed than in Cavie, (Text-fig. 7, C)

In Hydrocheerus the ear is very much simplified, the only
strongly developed ridge being the supratragus, which terminates
somewhat abruptly near the middle of the eavity. The antero-
internal vidge is not turned backwards beneath the supratragus,
hut gradually fades away inferiovly. There is no definite tragus
ov anbitragal thickening, nnd the ridge representing the latter is
not continued so high as the posterior end of the supratragus.
The depression in which the ovifice lies is thickly overgrown with
hairs covered with waxy secretion, the two combining to execlude
water, (Text-fig. 7, C.)

The ear of Zayostomus trichodastylus is very specialised, but
seems to be an extreme modification of some such type as that
seen in Cwlogenys. Its lnminate portion is very much lavger
and is tolerably evenly oval. There is a well-developed tragus
separated by a large notch from the antitragal portion, which,
however, does not form a thickened bulge as in Celogenys, but is
continued obliquely upwards and backwards as a long straightish
sharp ridge defined behind by a shallow depression running in-
feriotly into a shallow pouch, doubtless homologous to the
gimilarly placed pouch above and behind the antitragus in
Celogenys. The backwardly curved continuation of the antero-
internal ridge is strong and forms bhe lower border of a deep
depression, bordered above by the thickening representing the
supratragus, but this does not form a definite ridge as in most of
the eavs hitherto deseribed. (Text-fig. 7, F.)

The ear of Ohinchilla is tolerably similar in type to that of
Lagostomus, but is much more expanded, except at the base
where it is narrower and more tubular, so that the orifice lies
deeper in the ear at the bottom of the depression bordered ahove
by the continuation of the antero-internal ridge. No trace of
the supratragus vemains. The tragus, too, has disappeared ; bub
the antitragus is developed into a prominence relatively as large
as in Celogenys; and this is hollowed into a deep pgcket, from
the centre of which arises a straight ridge corresponding tc;'the
similar straight vidge in Lagostomus and to the curved 1:1dge
defining the caviby of the ear posteriorly in Crelogenys. (Text-
fig. 7, B.) ‘ .

Proc. Zoow Soc.—1922, No. XXVI 26
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The ear of Ctenodactylus is tolerably small, projects but little,
sloped backwards, and is covered with hair behind and on the

Text-figure 7.

A. BEar of Thrynomys swinderianus, from dried skin.

B, Hydvochorus eapylbara.

C. »  Dolichotis patagenica,

.,  Owlogenys paca. o

L. ,, Chinchillg lanigera, the position of the orifice dotted in,
¥, TLagostomus irichodactylus.
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edge of the cavity., The edge or rim is raised all round, defiuing
a deep hollow divided into two by a large valvular supratragus,
whicl geparates the upper third from the lower two-thirds of the
cavity. There is no tragus; but the antitragus forms a long,
narrow, infolded, naked ridge, from the upper end of which a
short 1idge runs obliquely forwards, upwards, and inwards o
terminate in the middle of the cavity beneath the suprateagus.
A corresponding ridge oceupies a similar position in the anterior
halt of the lower Gwo-thirds of the cavity. The orifice of the
auditory meatus is a large hole situated just within the lower
half of the antitragal vidge. (Text-fig, 6, N.)

According to Dobson, the ear of Pectinator resembles that of
Ctonodactylus except that it vetains the anbitragal thickening
which the latter, he alleges, has lost. Since, however, there is a
long low antitragus in the examples of Clenodactylus I examined,
this distinction does not hold. Dohson probably overlooked this
strueture in Cenodastylus owing to its being normally folded
inwards.  Assuming thab fheir cars ave similar, these two
genern, differ mavkedly not only from all the Hystricomorphs,
bai from all other Rodents known to me in the structure of
this organ,

The. Feet.

In Jiystria, deanthion, and Atherura the fove foob is short and
broad. The four maindigits ave short, subequal, moderately widely
separvable, andunited by naked integument up to the proximal end
of the large smooth digital pads. The claws are tolerably long,
strong, and fossovial. The pollex, on the other hand, is gveatly
reduced and represented externally mervely by its nail and small
pad. It arises alongside the outer distal extremity of the radial or
inner carpal pad, behind or above the inner lobe of the plantar
pad.  The plantar pad is smooth, about twice as wide as long, and
three-lobed. The median lobe projects in the middle line and
is larger than the lateral lobes, of whicl: the inmner is smaller
than the outer. The posterior border of the pad is almost
straight from side to side, Tmmediately behind it are two lavge
smooth carpal puls, separvated by a naked space, or nearly in
congact, and behind the pads there is a short area of naked skin
overlapped by the bristly hairs above it,

The digits and plautar pad of the hind foot are, in general
features, tolerably similar to those of the fore foot, exeepi that
the hallux is better developed than the pollex and ariges just in
front of the inner. lateral lobe of the plantar pad, The sole of
the foot bshind the plantar pad is smooth and naked back to the
heel, and is oceupied for the most part by two large, but not well-
defined, metatarsal pads. (Text-fig. 8.) )

The feet of Dinomys, judging from the description and figures
published by Peters*, appear to be more like those of Hysiriz

% Fostschr, Ges. Nut, Bevlin, 1873, p. 228, pl iii. fige. 2, 3.
' 26%
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than of any other genus of Hystricomorpha, and are unlike the
feet of Cwlogenys with which Peters compared them.

The pollex and hallux, which are quite short and practically
functionless in Hystriz, have disappeared; buf, as in Iystrix,

Text-figure 8,
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A, Right fove foot of Adtherura qfricana.
B. ,, hind ,, , thesame,

¢, fove foot of Hystriz africe-australis.

D, ,, hind , , thesame.
digits 2-D ave short, thick, and strongly developed, 3 and 4 being
sabequal and a little longer than 2 and b, which are themselves

CHARACTERS OF SOME IIVSTRICOMORPH RODENTS. 385

subequal, 2 being set a little more forwards than 5, The iuter-
digital webbing, however, does not perhaps extend so far distally
as in Hystric, and the soles are—in part, atall events—covered
with squamiform papilles instead of being smooth. The plantar
pad of the fore foot seems to be of much the same form as in
Hystria, and just behind it and in contact with ib there is an
immense earpal pad with a medinn depression indicating its
division into the two normal elements. The plantar pad of the
hind foot is reduced fo three smooth isolated prominences rising
from the papillate integument; and the metatarsal arvea shows no
trace of the two pads, but is uniformly papillate in its distal
portion, where it is scarcely defined from the plantar portion,
and smooth and swollen in its proximal portion up to the heel.
(Text-fig. 19, A, B, p. 402,

In Octodon degus the fore foot is artiodactyle, the third and
fourth digits being paired and subequal and a little longer than
the second and fifth, which are also subequal, the fifth, however,
being a little the shorter of the two. These four digits nre stout,
shorsish, with sharp moderately long claws; the pollex is quite
short and represented externally by little more than its claw,
The plantar pad is large, as wide as the foot, considerably wider
than long and markedly three-lobed, the median lobe being larger
than either of the others. I is covered with papille, which
spread on to the base of the digits, and each lobe is provided with
a single large papilia opposite the three interdigital spaces. The
donble earpal pad of which the two elements are mesially in con-
tact, the outer being o little the larger, is a lttle larger than the
plantar pad and, like it, covered with papille, with a single
enlarged papilla at the antero-external corner of each. Behind
this pad there is a naked triangular avea of skin, (Text-fig. 9, B)

In general features the hind foot is like the fore foot, but the
digits are much longer and the plantar pad narrower and the
hallax is velatively mueh longer than the pollex. There is a
single enlarged circular papilla opposite the four interdigital
spaces, and two others on the metatarsal area, one set forwards
on the ulnar side just behind the outer moiety of the plantar pad
and the other farther back on the radial side some distance
behind the papilla opposite the space in front of the hallux. The
whole plantar surface is covered with small papille, except the
heel, which is naked; and there is a median groove defining the
two elements of the metatarsal pads. I regard the feet of
Uctadon as the most generalised type found in the Hystricomorph
Redents. (Text-fig. 9, A.)

Winge's figures of the feet of several genera of Lonchering
( Loncheres, Hohimys, Trickomys (Nelomys), Carterodon, Mesomys)
show that, with variations in detail, they conform olerably closely
with those of Octodon degus. - They are pentadactiyle with greatly
veduced pollex and short hallux; the primary interdigital ele-
ments of the plantar pads are separated, but they are rela-
tively much larger than in Octodon, and the papillate areas of
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integument: between them ave corvespondingly reduced ; and the
same applies to the carpal and metatarsal elements. Also the
fifth digit both in the fore and hind foot ix relatively shovter and
set farther away from the fourth in Kehimys, Cavterodon, and

Text-figure 9.

A, Right bing foot of Octodon degus.
B. ,, fore , ,, thesume.
+ Gy hind foot of Capromys pilorides.
D, ,, fore , ,, the smme, showing the smooth area of the earpal pad
behind the pollex,

Mesomys. In Mesomys the feet ane more fossorial in type, being
broader, and supplied with sharter digits and longer stronger
claws.  Moreover, the fourth digit of the exceptionally wide fore
fooh is considerably shorber than the second and third.
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The fore foot of Capromys is very like that of Octodon, except
that the four main digits are velatively considernbly longer,

Text-figure 10,
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Right fore foot of Erethizon dovsatum.

. the same {the sole is sometimes more expanded
behind the hallux).
fove foot of Cosndu prekensilis.
hind ,, ,, the same.
h, hallux; ¢, prehensile expansion of sole.

there are no enlarged papille on the plantar or carpal pads, and
the external moiety of the earpal pad is velatively larger and

22

A
B. , hind ,
C.
D

3
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quite smooth on its postpoliical portion. The hind foot is also
like that of Octodon, but is relatively broader and shorter, being
actually broader, instead of narrower, than the forve foot. More-
over, the hallucal or inuer element of the plantar pad is not
fused with the metatarsal pad, but forms part of the plantar pad
itself, which is thus four-lobed instead of three-lobed as in
Octodon, and there is no trace of divisional line on the meta-
tarsal pads, and there are no enlarged papille either on the
plantar or metatarsal pads, (Text-fig. 9, C, D.)

A. Right hind foot of Frethizon dorsatum.
B. Right fore foot of Coendu prekensilis,
C. Right hind ,, ,, the same.

%, hallux ; ¢, heel; e, prehensile expansion of sole.

Except that they are broader and shorter, with shorter digits,
partially webbed basally, much longer claws, and the component
elements of the plantar and carpal pads less clearly defined,
the feet of Arethizon ave like those of Cupromys. The above-
mentioned differences, together with the suppression of the
pollex, externally attest higher specialisation of the feet, in
accordance probably with greater adaptation to arbereal life.
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Mpecialisation of thie feet on the lines indieated in Erethizon
is carvied a stage further in Coendu, where an excrescence on the
inner gide of the plantar area, giving greater width to the sole,
takes the place of the poliex, while a very much larger, nearly
semicireulnr expansion, occupying the whole length of the sole
of the hind foot, takes the funetional place of the hallux®. "This
expansion is wovable up snd down to a certrin extent, and
enormously increases the supporting area and gripping power
of the foot. Asin Krethizon, the plantar, carpal and metatarsal,
and the digital pads ave covered with squamous papille,  (Text-
figs. 10, 11.)

In the digposition and preportionate length of its digits the
fove fook of AMifecastor vesembles that of Cupromys, bat the four
main digits arve relatively shorter and stouter, and have thicker
blunter claws. The pads are better developed, being relatively
Jarger and more cushion-like. The median lobe of the plantar is
approximately fwice the size of either of the laterals, and there
ig a deep or shallow division batween the two elements of the
corpal pad. The radial moiety of the latter is also covered, like
the vest of the carpal pad, the plantar, and the digits, with squami-
form papille. I found no trace of carpal vibrisse. (Text-
fig. 12, B.)

"The hind foot i¢ very much lavger than the fore foot T, mainly
owing to the elongation of the digits, of which the third is the
longest, the second and fourth a little shorter and subequal,
the fifth considerably shorter than the fourth and the first than
the fitth. The first, second, third, and fourth ave united by
swimming-webs extending up %o the digital pads; but the only
trace of web between the fourth and fifth is a flap of skin
running along the inner edge of the fifth digit, which is thus
left free for the purpose, I believe, of acting more eﬁicaciou‘siy
as n skin-geraper. The pluntar pad is indistinetly defined, being
vepresented by lobes of skin at the base of the first, second,
third, and Afth digits. The comparatively short metatarsus is
naked back to the heel. - Its antevior portion, like the plantar
aren, and the digits, is covered with squamous papille, but a
varying amount of the heel is smooth, especially on the outer
side. (Text-fig. 12, A.) ) .

The feet of Dactylomys and Cannabateomys ave very different
from those of the typical genera of Lonchering. In C. amblyonye,
as figured by Winge and Tullberg, the lower sides of the digits
and soles are uniformly and closely covered, except on the heel,
with squamous papillee, lineally arranged on the digits, but show
no trace of definite pads apart from the integumental grooves
vesulting from the folding of the digits on the soles. The fore
foob has a minute functionless pollex close to the base of the
gecond digit, which rises nearly on the same level as the fifth,

# In a young example of (. prekensilis there was a Jarger external hallux oceupy-

ing the same position as tho hallux in Brethizon.
+ Precisely as in the Otters and for similar reasons.
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but excesds it i ;
'L‘lhe E;I.?{:eti{]& 16 in length, although wueh shovter than tha Blaied
l urd and fourth are long, thick, and sube al. e fifth
only vt fousth, g, ke, subeual,  Phe fifeh
ol ‘1 & ; ; l; u.sii,n end of the lirsg phalinge of the fowrtl
enas of the digits are thiclk 3 . ul
. s oare Bhielk and bluntly e
phe dig / ot Ay rounded, and
‘m.m‘.ahed with nail-like elaws, which ave concealed {r -
inferiopy aspect.  The sole is marked with 1I YJ "l , lmm -
{'h—\ ’ ‘ . ) : . { X v 1 b -~ Hl}l(‘-( LrOOTve
Txhg 1)1}.}.11‘(3111@5 of whieh run to tha margin at the SPRes hotweon
e second awd thivd and fourth and fitth digits, the nlu-i‘;l.xt
ERE : o

Text-figue 19,

A. Right hind foot of Myooustor coypus. ¢
B, fore ‘

3% i) PH

presumably mnakine e .

})f Tl Cm‘li&ih};glng'mbhel oviginal line hetween the two olements
Tongen it le iind foot has the sole short, only a little
ong an in Clenomys, and, as in that genus. hy P g
and narrowed behind, The second, thiy ey brondl i fron
bear much the same 1‘é]:Ltic;11 to :3’ »lmldf fOl}I‘i}h, o fifeh digits
the fore foot, but the hallux is &](i 1‘1013 opod sy Sib as thoso of
the pollex and stands well awns e daveloped as compnred with
in the fore foot, exceph thn{? W(L);émm o SOl'e" e nadls axe as
like, according to Winge, “?Illlﬂ p?»os‘?;?;ldl igit tho nail is claw-
digit, acting, no doubt, as a semtchei' 1 beyond fho Hip of the
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Tn Ceelogenys the fove foot is five-toed and artiodactyle. The
pollex is greatly reduced and represented externally merely by
}1\,5 small nail, whicl is set some distance above the second digit.
Phe thivd and fonrth digits are thick and subequal, and united
by \ml,}l'zlng lm.ft'wny between -ﬁhe plantar and digital pads. The
f;ec{md is ns thick as the t]nrfi and considerably shorter; but it
s stouter aul l{mgm" than the fifth, and seb a little move forwards.
The web betweon the second and thivd and fourth and fifth is
loss e};l;ﬂnmvn than that between the third and fourth, These
four digits have powerful elaws and well-developed smooth pads.
The cnrpal pad is large, three-lobed, and projects in the middle
in front, this portion having o truncated anterior margin., It is
roughenad with papillee, if not all over, ab least in the middle
line and laterally ab the base of the second and fifth digits.
Heparatod from the plantar pad by aspace of naked wrinkled skin
are the two weli-developed nemly smooth earpal pads which ave
in contuet in the middle line. The whole of the inner side of
ghoe wrish ng faur Forward as the base of the second digit is covered
with very short haiv as in Dasyprocie and Herodon. (Text-
fig. 13, AL)

The hind oot is also five-toed, bub is perissodactyle. The first
aned (Fth digits ave shovt and slender, the fivst being a little
smaller than the Gfth 5 and they avise nearly opposite one
ancthor far up the sides of the foot, only a little in front of the
motabarsal pads and 2 long way behind the main mnsg of the
plantar pad. The second, thivd, and fonrth digits are thick and
strong, the second and fourth being shorter than the third which
Hos batween thom.  Theve is o shallow web befween them at the
base.  Tho claws and digital pads ave similar to those of the fore
foob. Tl main povtion of the plantar pad is an irregularly
shaped cushion-like mass with two especially sbrongly papillate
avens corresponding to the interdigital spaces and attesting the
ovigin of this pacd From two plantar interdigital elements. The
vemaining two interdigital elements, seen in Octodon, for example,
Bave tnvellod away from the main porvbion of the pad, and are
representod by small pads ab the base of the first and fifth digits,
although the onc at the base of the fivsh digit (pollex) is nob
always distinguishable. The mefatarsal aren is coveved by a
lavge hovny shield, distinctly double ab its distal end, bub only
indisbinetly dividod in two elsewhere. (Text-fig. 13, B)

The feet of Lasyprocta ave in many respects very different
from those of Calogenys, bub seem o be devived from that fype.
They are wuch thinner and longer. The fqre foot 1is perisso-
dnetyle; the pollex is even move reduced than In Cielogenys. The
fitth digit also is velatively smaller; it is, moveover, set high up
the foot, nlmost on & level with the pollex, some distance 1‘)&1113)&
thoe plantar pad and slightly in advance of the carpal pad, The
second, third, aud fourth digits ave well developed, the second is
or fhan the fourth, and both are shorter than the

slightly shot - ‘
em. There is no visible basal webbing.

thivd which lies between 6]
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The claws and pads on these three digits and on the fifth ave
well developed, the pads being smooth. The plantar pad is very
diffevent from that of Cwlogenys, consisting of two elomoents
opposite the interdigital spaces of the thvee main digits. The
third, or onter. element of this pad is small and eiveulay, and has
accompanied the backward migration of the fitth digit. he
eavpal pads, two in number, ave narvow, indistinet behind, and in
contact mesially, the inner pad being larger than the outer and
projecting further distally. They are separated by a longish
aren of naked skin from the plantar pad.  The inner side of the
wrish is covered with short haiy, somebimes almost naked, ns in
Culogenys.  (Lext-fig. 13, C.)

The hind foob is like that of Calogenys, excapt that the fivst
and ffth digits have entively disappenred, the three main digits
ave longer, thinner, and nnwebbed, tho plantar pad is much
smaller, consisting of two larger but small pads at the hase of
the inner and median digits, and of a very small civeular pad
at the base of the fourth or outer digit, Asswning this pad
to be the homologue of the small pad at the hase of the fifth digit
in Cwlogenys, it oceupies a very diffevent position. The mota-
tarsal pad 1s a long way behind the plantar pad, and shows ab
most indistinet signs of a divisionalline on its iuner side. (Text-
fig. 13, D)

The feet of hmckilla ave devivable from the type seen in
Uaslogenys, with the basal webbing eliminated. In the fore foob
the digits ave thinner, with velatively larger compressed pads
and shovter claws adapted to a life amongst vocks, but their
number, relative length, and disposition ave similar. There is a
distinetly three-lobed plantar pad and a large two-lobed carpal
pad, whicl, however, is larger than the planitar pad and nob
smaller oz in Codogenys. The wrist, however, is uniformly
covered above and laterally with long hairs. The hind foot is
longer and thinner, and the hallux has entirely disappeared 5 but
the remaining four digits arve similuly placed, although, as in
the front foob, they have velntively broader pads and wmmneh
sharter elaws.  The plantar pad is two-lobed, its external element,
larger than in Cwelogenys, has travelled up the foot in company
with the fifth digit and lHes laterally venrly wmidway between the
plantar and metatarsal pads, the lafter being defined by a sulcus
which expands into a noteh distally, A specinlisation is the
developiment of fringes of longer hairs on the inner sides of
the second and thivd digits, those on the second forming w stiff
comb., (Text-fig. 14, A, B.)

In general features the feet of Lagidium ave like those of
Chinehille, except that the under sides of all the digits, apart from
the digital pads, ave thickly covered with hairs and the digital
pads themselves are compressed and furnished, as in Cerodon,
with a vounded median keel. The three elements of the plantar
pad of the fore foot are very laxge and in contact, Behind these

9
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i e ¢ i fact. In the
ave two very large carpal pads \‘{hlch are also in confact. L :
hind foob tﬁere is a very large hilobed plantar pad; the third or

Text-fgure 13.

\
N
W

ot
2 AL
G s

f

A. Right fore foot of Celogeys pasd. X 3.

B, Lhind 5 n .
¢. ,, fore foot of Dasyprocte sp.7 X 3
D, ., bind . "
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outer lobe, which is also very large, has separated itself from the
main mass of this pad and travelled up hie foot in company with
the fifth digit, as in Chinechilla; and, as in the case of the front
foot, the hairs of the sides encroach laterally move over the sole
than in Olinchille, ( Text-fig. 15, ¢, D) ° .

In Lagostomus the fore foot dilfers from that of Ohinehille
and Cwlogenys in the suppression of the pollex, but is otherwise

Text-figure 14,

A. Right hind foot of Chinehilla laniyera,
B, fore N »

¢ ,, Thind foot of Legostomus trichodactylus.
N, fore ’

” 3,

5 2 3

tolernbly similar in type, with adaptations fov a life in the open
plains as opposed to a rocky ov forest habitat., The digits are
shortish with well-developed pads and claws; the third and
fourth are subeqnal and longer than the sécond and ﬁf‘t;h‘-
the second also is longer than the fifth, but not Q11ﬁ:e to
the same extent as in (hinchille and Ceelogenys. They are thus
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more symmetrically avtiodactyl. The plantar pad is wider as
compared with its length than in Celogenys, and its three com-
ponent elements ave less well defined than even in that genus,
and markedly less so than in Chinchille. As in, Chinchille, the
carpal pad is larger than the plantar pad and closer to it than
in Ceelogenys, but it is not so distinetly divided into two as in
those genera, and, ag in Chinchille, the outer side of the wrist is
novmally hairy,

‘The hind foot differs from that of Clunchills and Celogenys in the
complete suppression of the fifth digit and of the corresponding
element of the plantar pad. The second igit, moreover, is very
mavkedly shorter than the fowrth ®, and the latter, too, although
long, is shorter in comparison with the long third digi$ than in
(Tomehilla and Celogenys,  The claws of these three digits ave as
powerful velatively as in Crwlogenys. The plantar pad, usin those
genera, is composed of two elements, but they arve very indistinctly
defined, and the whole pad is three-lobed with emarginate
antero-lateral and posterior borders, The metatarsal pad is large
and horny, but undivided. A peculiarity of the foot is the
encronchment of the hairs of the outer side nearly up to the
middle line, overlapping, with those of the opposite side, the
arven bebween the plantar and metatarsal pads; and a further
difference from Chinelilla is the development of a thick bunch
of etift’ bristles on the inner side of the third digit.  Chinckille
has long haiv in this position, but the brush, or comb, is
specially developed upon the second digit. The feet of this genus

*are intevesting, because they connect those of the Chinchilline

with those of the typical Caviine section of the group of Rodents.
The hind foob is also modified on much the same lines as that of
Dasyproota, although the fore foot is very different, (Text-
fig. 14, G, D)

The feet of Cluwvia porcellus, the domesticated Guinea-pig, have
been figured and desevibed by Mivart and Murie (P. Z. 8. 1866,
pp. 383-417), and by Tullberg. Tn the artiodactyle fore foot the
pollex is suppressed and the four remaining digits are moderately
fong and subsymmetrieally arranged, the third and fourth being
subequal and longer than the second and {ifth, which are also
subequal. The claws project well beyond the normally shaped
digital pads. The plantar pad is well defined and three-lobed,
the median lobe being the largest. Behind the plantar pad
there is a single carpal pad, separated from it by an avea of
naked skin. The hind foot is perissodactyle, with only three
toes, whereof the medjan (the third) is the longest. The claws
are longer than in the fore foot. The plantar pad is moderately
well defined and two-lobed, the inner lobe being much smaller
than the outer. The metatarial area has no large horny plate
vepresenting the pads, which are mevely indicated by o single

#* Tt must be remembered that the numerienl terms applied to the digits through-
out. this paper ave msed in a homological sense as if the limbs were normally
pentadactyle.
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median  semicircular pad near the centre of the area some
distance behind the plantar pad. In a wild-ecaught example
of Cluvia aperea, the feet agree in all essentials \\'?i;h thoss, of
(', poreellus; as also do those of Galew. N

Text-figure 14,

A. Right fore foot of Kerodon rupesiris, from dried skin.

}3‘ ks })il]d 3 % ki) s iy
1 g 5 g

C. ,, fore foot of Lagidium peruanum " »

Doy hind » 1 » "33 33

The feet of Herodon differ from those of e in some
vespects. The number and disposition of the digits is the same
but the claws are much shorter and blunter, especially on the
fore foot. The digital pads wre larger, compressed, and some-
what pointed at their distal ends. The plantar pads are very
laxrge, We]l-d.aﬁned, cushion-like thickenings, separated by a short
strip of wrinkled integument from the carpal and metatarsal
pads. The carpal pads are very well developed and two in
number, & larger outer and a smaller inner, the two together
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approximately equalling the plantar pad in size. On the inmer
side of -the fore foot there is an avea covered with short hairs,
as in Dasyprocia and Celogenys. In the hind foobt the greater
part of the metatarsal avea is covered with a large horny shield,
like that of Dasyprocta. (Text-fig, 15, A, B.) ’ .

In Dolicholis patagonica the fore foot is symmetrically artio-
dactyle, the second and third digits heing subequal and longer
than the fowrth and fifth, which are likewise subequal, The
pollex is ubsent. The claws ave moderately long but blunt, and
the digital pads ave very well defined. The plantar pad is a
large, thick, irregularly hexagonal cushion set far forwards
benenth the digits. Tis edges are emarginate opposite the inter-
digital spaces, and its posterior border is mesially notched. It
is exceedingly deep, and the gait of this gonus is markedly
digitigrade, The metacarpal arvea behind the plantar pad is
vemarkably long, and there is a single very small carpal pad
remote from the plantar pad. The hind foot, as in Cawvie,
Dasyprocte, and Hydrocherus, is perissedactyle and furnished with
three digits, whieh resemble those of the fore foot in essential
particniars.  The plantar pad is relatively as large and high as
in the fove foot, but differently shaped; ifs edges ave more
evenly convex, and there is a single nedian process in fromb
corresponding o the median or third digit. 1t is composed of
two indistinetly defined elements. This foot, like the fore foot,
is mavkedly digitigrade, the posterior portion of the plantar pad
projecting like a heel. The metatarsal area is very long, and
ity posterior half is covered with a single horny shield, upon
which the animal squats, like Hydrocherus, Dasyprocia, Kerodon,
and others. In both the fore and the hind foof the naked lower
side of the digits and of the area behind the plantar pads is
overlapped by the hairs of the sides of those parts. (Text-fig. 16.)

Dolichotis salinivole has feet closely resembling those of pate-
gonica, except thas, judging from the single example examined,
the metacarpal area of the fore foot is shorter and the carpal
pad a little larger and closer to the plantar pad.

If the habits of Dolichotis were unknown, it would not be
diffienlt to infer from the structure of its fest that the animal

. is adapted for swift running over bard ground. The differences

the feet present from those of Cavie may be ascribed to adapba-
tion to that mode of life,

The feet of Hydrochwrus differ in several imporfant respects
from those of Cawie. This is particularly the case with the
fore foot, which, as in Cuvie, bas no pollex, bub i perissodactyle,
the thivd digit being the largest and situated in the middie line,
with the second and fourth, which are subequal, flanking it
laterallys and these three digits are united by narrow webbing
up to the digital pads. The latber, however, are scarcely recog-
nisable as such, being represented by a softish thickening of
integument blending without line of demarcation with the skin
of the digit behind and with the claw in front and forming a

Proc. Zoor. Soc.—1922, No. XXVIL 27
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{{)md of heel to the claw, which, although narvowed distally, is
?O‘Ld and hoof-like, and horny below as well as above. 'lihe
1{,1{ antar ’pnfl form.s a cushion provided with two flat horny plates
CAgen.ce it }15 dgmved from two elements, not from three as in
{ z : 2 B .g ] * 'y *; "3 s 5 . T
wig, and it is seb fur forwards beneath the three digits, which

Text-figure 16,

A

A Bzxght hind foot of Dolickotis patagonica, X 3
B. Sl‘d{} view of extremity of the same. ' "
C. Right fore foot of the same,

D. Side view of the same.

{%ﬁ::ﬁeg}}:ec%lg ii;,}o G}cl)f gﬁax‘y Shorti wh{an viewed from the under side
] & other hand, arises considerabl 1ind tho
ot a,pprox’1ma{;el ) siderably behind the
yon a level with the posterior H
o pro; : : posterior line of +
Eomﬁffsrdliaa% and the element of the plantar pad cm‘re;;oc;ldi}}ls
g1t 1s & comparatively small horny pad entirely sepa.mte&’

=
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from the mnin mass of the plantar pad, as in the hind foot of
Calogenys, Chinchilla, and Lagostomus. Owing to the backward
position of the fifth digit and the forward position of the plantar
pad, the Capybara walks on hard goil upon that padand upon the
second, third, and fourth digits, the fifth searcely reaching the

ground. There is, as in Cuvia, a single conical or semieiveular

Text-igure 17,

A. Right hind foot of Galea Littoralis.

B. 3 fove 43 2 s

¢, ., Tind foot of Hydrochemrus oa pydard.
D, ., fore " 2 .

(In"some examples of Hydrocharus, the horny plates on the plantar pads are

much more clearly represented than in Cand D)

carpal 2@(1 which is set well on the outer or ulnar side of the lil‘l}b
abo%e %he’ba,se of the external border of the fifth digit. The
area between the earpal and plantar pads is covereq with wrml.ded
«kin overlapped by the spavsely growing long hairs of the sides

of the foot. (Text-fig. 17, DY o7
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The hind foot differs from that of Cawig in the webbing of
the digits and the hoof-like claws, which are liko those of fthe
fore foot, except that the webs are wides and, owing to the more
backward position of the plantay pad with its h\vobhuruv lplu,(%e.k

o 3y

Toxt-figure 18,

A Right fove foot of Ctonodactylus gundi,

» o hind . ey

. ¥ 3 2

In»ner or seeond digit of hind foot of game,
1;\. Right fore foos of Utenomys mendocinus,
KB, hind ,, "
T . y
. Tip of seeond digit of hiud foot of same, showing combs

3=

showing combs,

fxpp]a,rep by longer, The metatarsil avea resembles that of Kerodon
i having the posterior three-fourths of its length covered b
thiel hoiny plate. (Text-fig. 17, Q) ° : A
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In Ctenomys the fore feet ave fossorial. The four main digits
are short and thick, and armed with long and strong claws, The
digital pads are not well defined from the thickened transversely-
grooved skin on the under side of the digits. Digits 2, 3, and 4
are not markedly unequal in length, but 5 is considerably shorter.
The pollex is abbreviated, but armed with a strong, sharp. curved
claw.  The plantar pad is irvegularly three-lobed and not well
defined, but the two earpal pads close behind it ave well developed
and conieal, especially the inner, which projects as an excrescence
immediately behind the hase of the pollex. (Text-fig. 18, D.)

The hind foot is short and wide, and narrows behind to the
heel, whieh like the rest of the lower surface 1s naked. The four
main digits ave subequal in Jengbh, but thinner than on the fore
foot, hut otherwise similar, except that the claws are relatively
and actually smaller, although that of the 4th is elongated and
curved. Digits 2, 3, and 4 ave set nearly in a straight line and
evenly spaced, but digit 5 is set Further back and much more
widely separnted from 4 than the latter is from 3. Digits 2
and 3 are thickened above for the accommodation of the two
superimposed combs of stiff bristles which overhang the claws.
Similar buistles, but thinver and less modified, are foumd on
digits 1" and 4, and in the case of the Iatter the funetion of
combing the fur is no doubt performed by the long curved claw,
the point of which renches as far as the distal end of the
bristle-combs on the 2ud aund 3vd digits. The plantar pad is
almost suppressd, being mainly vepresented by four small hemi-
spherieal tubercles, fwo in front just behind digits 2, &, and 4
and one at the base of digits 1 and b vespectively. The avea
between these tubeveles is wrinkled and irregularly papillate;
but the area behind them is smooth and mostly covered by a
large callous external metatarsal pad, which terminates anteriorly
in o tubercle, and posteriorly falls short of the heel, which, like
the inner side of the foof, iz covered with thinner skin, the
internal mebatarsal pad being represented by a tubercle behind
the pollical tnbevcle of the plantar pad. (Text-fig. 18, E, F.)

The feet of Tlrynoemys ave not like those of any other genera
of the group; both fore and hind are perissodactyle, In the
fore foot the pollex is minute. The second, third, and fourth
digits ave short, thick, and armed with long strong claws, the
second and fourth being subequal and ghorter than the thivd,
which lies between them. They are free from webbing. The
fifth digit is inuch smaller than the fourth, but set close behind
it a little in front of the level of the pollex. The plantar pad is
wide, three-lobed, conmvex in front, and concave behind. The
carpal pad, which is separated mesially, at all events, from the
plantar pad by a moderately long membrsmou_s space, is Ifu'ge
and indistinetly divided by a groove and noteh in front. (Text-
fig. 19, G

“The bhind foot has lost all trace of the hallux externally.
Otherwise the digits are similar to those of the fore foot in



402

number, shape, and disposition

pad is well d

;;.. Right Lind foot of Dinomys braniel

»

C.
b,
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, although longer. The plantar

sveloped and supplied with thiee smooth, suboval
sLby

Text-figure 19,

fore "
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1 Torve foot of T«’u'g/nomg/s sw
»»  hind
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17, copied from Putors,
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the space between the third and fourth, and the outer smaller,
vounder, and set further back behind the base of the ffth, The
metatarsal area Is mostly covered with a smooth horny plate, with
bilobed anterior border separated from the plantar pad by a
shortish naked avea of skin., (Text-fig. 19, D.)

The fore foot of Ctenodactylus gundi has only four tolerably
long and slender digits, which are subequal in length, sub-
equally spaced, and widely separable. The pollex is absent, The
skin of the lower side of the digits is smooth, the digital pads
are well developed, and marked in their posterior half by two
transverse grooves. The claws are shovt, sharp, and curved.
The plantar pad is very large, markedly three-lobed, and very
coarsely areolate, Immediately behind it there ave two large
smooth carpal pads in contact i the middle Jine, or nearly so,
ench longer than wide and the two together as wide as the
plantar pad, (Text-fig. 18, A.) ‘

The hind foot has digits similar in number and shape to those
of the fore foot, except that they ave relatively much longer with
veference fo the plantar pad, which is in a general way like that
of the fore foot in shape and sculpturing. The claws are short,
-sharp, and curved ; and the two inner digits, the 2nd and 3rd,
are provided with combs of bristles similar to those of Clemomys,
butb there ave three of them on each digit instead of two. The
tips of the remaining digits also have long hyistles, but these are
much thinner than those of digits 2 and 3. There are two
elongated smooth metatarsal pads, separated by a definite avea of
transversely wrinkled skin from the plantar pad. They are in
contact throughout their length, and the outer of the two
extends hack to the heel. (Text-fg. 18, B, C.)

Glenttal Organs of the Male.

A peculiarity of fhe penis of the Hystricomorphs it the
presence at the tip of the gland, behind and below the orifice, of
a wide slit leading into a sac, with laminated or corrugated walls,
which can be evaginated and withdrawn again by the action of a
pair of tendons. In some genera, as recorded below, this sac
is provided with a pair of horny spikes arising from its floor, as
was recorded long ago in the case of Clwla, Celogenys, and Dasy-
procta. Tullberg’s conclusion as to the generic ineidence of
these spikes does not tally at all with mine. He says they are
distinctive of the family Caviide, which for him included the
genera Dasyprocta, Celogenys, Cavia, Dolichotis, and H; ydrocfzaem.s.
He does not, however, appear to have seen the penis of Dolichotis.
Hence his generalization with respech to it must have been
merely inferential. The spikes were not present in the example
of Diolichetis examined by me; they were also absent in two
speeimens of Hydrocherus, although, according o Tullberg, the
penis of this animal resembles that of Clavie in essentials. I
have also found these spikes well developed in genera which fall
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Text-figure 20,

A, Glans poenis of Aeanthion
B. The same w.ith the orifice of (he glandular pouch dilated
C. ”l‘he saine with the glandualar pouch evaginated, o
D. The same as C, from the side, i

. Anal aren of the sane,
F. TLateral view of anal ar

Longicanda, from heuoath,

with anng dilated to show glands.
en of young Hystriv ofid ]
Py : astrin qfriee-australi
s }‘)he:a{mq 0?‘ Gomff(lu nove-lispanie, with penis profruded
! . Pos erior view of the same with glaus retracted ’
K }i:;)lwer view of glans of the suma, .
- Lhe same with the glandulay 1 i
s pouch cut apen, show ir
spikes at the bottom, Pots showing s pais

a, anus F
" ag, aual gland ; g7, planduias pouch ; gu, genito-urinary
orifice ; p, penis,

&

of short
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outside the limits of the Dasyproctidee and Caviidie, namely, in
Octodon and Ctenomys, where they are of large size, and in

- deanilion and Krethizon, wheve they ave short. 1 do not know

what the explanation of these differences may be. Probahly,
however, these spikes are only fully developed in mature males ;
but, since my examples of Dolichotis and Hydrochwerus weve fully
mature, it also occurs to me as a possibility that they may be
byoken off «luring copulation and veproduced subsequently. Also
I do nob know what their function may be, unless it is to
peuetrate the ovifices of the Fallopian tubes, either to make a
passage for the semen or, if shed, to block the orvifices after the
introduction of the semen. However that may be, one thing is
clear, naniely, that the presence of these spikes in such widely
separated genera as Acanthion, Frethizon, and Ociodon does nway
with their importance as evidence of kinship between such genera
as Dasyprocte, Celogenys, and Cavig.

Oune other point to note is that the testes never pass into a
serotum in the Hystricomorpha. '

The penis of Hystriz and dcanilion is retrospective, when nt
vest, being bent backwards on ifself so thab the prepuce forms a
swelling a little beneath the anus. When erected the penis pro-
trudes o long way from the prepuce and projects forwards. 1t is
furnished with an apical baculum. 'The ovifice, when dilated,
reveals two apertures, an upper and smalier one immediately
beneath the tip of the baculum and a lower one forming a trans-
verse slit which leads into a tolerably deep glandular pouch, with
puckered walls and a pair of small spikes at the hottom. This
pouch ean be evaginated, and iu this condition 1% projects well
beyond the normal tip of the penis. It can be withdrawn by the
action of a couple of tendons running backwards along the lower
half of the penis beneath the urethral ecanal. The epitheliam of
this glandular pouch and of the penis itself is beset with minunte
spicules, but the epithelium at the bottom of the pouch round
the tooth-like spikes is smooth. (Text-fig. 20, A-T.)

According to Parsons (P. 7. 8. 1894, pp. 261-286) the mule
genitalia of dtherwra vesemble those of Hystriz. :

In the male of Cogndu nove-hispanie the penis opens at the
lower extremity of the naked area of skin common to it and the
anus, as deseribed below {(p. £17). When at rest the penis is
retrospective and completely withdrawn within a short naked
prepuce. The structure of the penis is almost exactly the same as
in Adecanthion longicauds. ''he orifices of the urethra and of the
glandular sac are normally concealed by the epithelium at the
tip of the glans pends, but when this is spread the orifice of the
urethra is exposed just beneath the tip of the baculum, with
that of the glandular pouch behind it. This pouch has longi-
tudinally corrugated walls and a pair of small spikes at the
bottom. (Text-fig. 20, G-K.) i .

- In Myocastor the penis opens vefrospectively a litle distance
below and in front of the anus and is normally entively
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}Elﬁhdz"awn,f the prepuce being a mere low 1rim of naked [skin
e apex of the penis is attenuated and pointed with the genit :
urinary orifiee just behind the ti T i ’ Sular

4 e j hind the tip.  The orifice of the glandular
pouch is a slit with puckered lips, and the walls of the ;3111121
a1 1 111 T t i . b "
wre longitudinally corrugated, but theve is no trace of spi]ie% "Li}

Text-figure 21,

i

Wi
\));/' }_}‘{; W)

i\; ﬁ.nﬁl and genital aver of Cagnromys pilorides
C. : :::ml view of g;ifms penis, projecting baclavards, of the same

. 2t 4 3 i ) :
o l} o8 m{E v er\x of ttP of glans penis, with glandular poueh eut open.
F. ; 0;“:; f.ans 1;(:“115 off Jllfyocasém- coypus, in same position as in B
B, Lower view of tip of glaus penis of the saw i ‘
: wer v ne, with poueh cut op
%; 3 fl‘s;;ml ole'xc; of the sume dilated to show glan,d beneath e

. The same from behind with glauduly q

ar pouch protrude

H. The snne from the side, pouel profrudet.

a, anus; 3 &)
54 s ag, anal gland ; gp, glandular pouch ; gu, genito-wrinary ovifice

the bo i ] i

expm}(%z?iml;f it. Round the region of the pouch the penis is
oxp ,waéw fommg gradually attenuated to the apex diu;mll‘
\é,rith ;;m tecv ploxnmmy, the expanded portion being (’D‘?;'Bl‘e{}{’

th o wite recurved spienles.  (Text-fig. 21, D, B.) -

I Capromys the prepuce is long and pendulo , 3 i
distance from the anus. T § onis e g e
e anus.  The penis itself is finely spicular
- uly
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truncated at the apex, and furnished with a distinct lappet
heneath the genito-urinary orifice, between the labia of which it
projects as in Octodon and Clenomys. The apex of the glans is
trunecated, a little attenuated from the inferior aspect, but not ab
all from the lateral view. The glandular pouch is mederately
deep, with laminate walls, two of the laminge extending from

Text-figure 22.

E
is of Octodan degus, with glandular pouch cub open

A. Tip of the glans pen op
Tu the novmal position

and the spikes turned to show the two prougs.
one prong lies behind the other.
B. Side view of anal and genital vegion of the same.
(. Vertical soction of anus of the sume, showing medisn gland.
wmal and genital region of Ctenomys mendocinis.

1. Side view of 4
. Anus and penis, with glans protruded, of the snme.

7. Side view of glans penis of the same, .
Tiettering as in text-fig. 21

i i ic -idge-li There is 10
the tip of the glans being thick and ridge-like. .
trace ff the hof;y spikes seen in Octodon and Ctenomys. (Text-

i, 21, A-C. .
ﬁgTh}e’Prepuge of Octodon projects ba:ckwarcis‘a jittle Wn); {)illo‘:v
the anus. The penis is cylindmca,l with a}.camca’l apex, % 1;(, is
<mooth, the rest being closely covered with spicules. D® weerl
the labia of the ovifice there is & small soft mu’ndedjpmcjss
underlying the genito-uviun.ry ovifice. The pouch has corrugate
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walls and s armed at the botbtom with tiwo long spikes, but each

of these instead of being simple is divided into a pair of subequal
braneches rising from a common bage. There ave thus four spikes,
a pecullarify not recorded elsewhere in the Hystvicomorpha,
(Text-fig. 22, A, B.)

The prepuce of Cleromys is closer to the anus than in Ocdodon
and the penis itself ig thinner, and when viewed {rom behind or
below is seen to be tolerably evenly attenuated to the narrowed
apex, but from the side its distal end is « lithle expuruded hehind
the pointed tip. [t is beset with spieules, and the pouch is
corrugated and armed with a single pair of long spikes, ns in
Deasyprocta.  {Text-fig. 22, D-T.)

In Dasyprocte the glans of the penis, figured by Tullberg, is
subeylindrical, witl a bluntly rounded apex, and is hesel, espe-
einlly henenth, with minute vecurved sharp papille s but on each
side of it bheve is a long lustrous horuy blade-like lnuing, attachad
by one adge to the epithelivm of the glans, the other edge heing
free and finely servate. This plate is eapable of evoction, and in
this state the free edge stauds awny from the gl like o rvidge.
Presumably its function iy to fix temporarily the peuis in the
ragina during copulation.  (Text-fig. 23, 1..)

The penis of Chalogenys, desevibed by Owen and others,
tolerably closely vesembles that of Desyprocta, oxcept that the
horny plate is represented by a short, hard, erectile plnte, the froe
edge of which i armed with abont five comparaively Inrge,
widely-spaced, thorn-like testh. In hoth genera theve is a paiv
of long spikes in the glandular pouch, (Text-fig. 23, 1, K.}

TIn Cavia porcellus and Galea Littorelis the prepuee is nt the
lower extremity of the naked subcandal teact.  The glans penis
is subeylindrieal and apically rounded. On each side of it
towards the apex there is a long navrow flap of opithelimmn, the
edge of which is serrulate with soft papills, and above this there
are a few shorter smaller flaps.  The longer Targer flap, no doubt,
represeuts the horny lustrous plate on the penis of Dasyprocia,
but it is quite soft and pliable, not rigid and horny as in thai
zenus, The glandular poueh is deep and provided with a pair
of long spikes lying between two strongly developed ridges on
the upper or anterior wall of the pouch, (Text-fig. 28, F-IL, M.)

The penis of Dolickotis projects backwards from the lower
portion of fhe naked area of skin extending up to the raot of the
tail, The prepnce is moderately long, but naked. The glans
penis ig slightly narvowed apically, its suiface is reticulated and
pitted, and the genito-uvinary orifice, just beneath the tip of the
baculum, is large. The deep, proximally narrowed, glandular
pouch is lined with rows of elongated papille representing the
laminate ridges of other genera, but there is a pair of low
thickened ridges, corresponding to the large vidges of Cavie and
G'alea, passing down the anterior or upper wall. No spikes are
present and no frace of the erectile papillate lateral ridge seen in
Cavie and Dasyprocla was detected, (Text-fig. 23, A-D.)

CHARAQTERS OF SOME HYSTRICOMORPE RODENTS. 400

Text-figure 23.

i i ilated.
A, Anal region of Dolichetis pategonicd, with anus dilate

Secti ¢ anal gland of the snme- ] . , con,
2' "safff:;xi of ami vegion of the same, with penis 1 naturnl posi
' enis from the side.
y. Gluns penis of the same 1L ' .
%7 ';1;) at‘Ir:'hms of tho same, with glandular pouch cot apen
- = .. X
1, Anal region of Galea httwalas.'
. I'he same of Cavia porcelins, \:'11.] o
T r aren dilated. )
T ’lh{’ s.‘}mb(;“fl:‘}itia;i?:uolf%élagcuys paca, with glsmdxﬂo: pouch ev aginated
gt ) i : en.
i{ ?i(pb{:tfli:;nus:i)enis of the sang, with glzmdu;al pouc'.h cut op
L. o \’iz“' o el o jéf;ﬂ?:’[‘;i“:ih olandulur pouch cut open.
.'r‘- L P . Gualea littor 5, o 1 ‘ ut oben.
O . jandular poueli; g% aenito-urindry orifive;
a, AU § &

th anus concealed in glandular crease.

anal gland s gp. 8 .
’ o, orifice of anal gland ; p, pems.
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In Hydrockerus the tip of the penis when contvacted is rebro-
speetive and close below the anus, in contaet with the perineal
integminent hetween the orifices of the pouchesof the anal glands,
‘When digtended the base of the penis is seen to avise just below

Text-figure 24.

P

&
=

17,
MWL
Sl A
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.\____
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ey AT
ggh

A, Anal and genital region of Hydrocharis capyhara, with penis retracted,
B. The same showing the base of the penis extended and the ovifices of the nnal
pouches partially opened.
C. 'Tlie same with penis omitted and the anal pouches distended,
D. Seereting nrea ut the bottom of andl pouch, .
L. Transverse section through one of the peres of the glandular aven,
¥, Lower view of glans penis,
G, The same with glandalar pouch cut opon,
e, anus 3 ag, anal gland ; gu, genito-urinary orifice; gp, glandular
_pouch ; p, penis.

those orifices in a position similar to that of the vulva (p, 418).
The penis is large, smooth, and eylindrieal, with a narrowed apex,
beneath which lies the large genito-urinary orifice in the form of
a longitudinal slit when undilated. Behind this is the wide,
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pouch, which is

lig-1i b landular
transverse slit-like aperture of the glandu ponch, ik o

rather shallow, narrowed at the bottom with w

Text-figure 25.

:

) 3\,; P
\-‘\L\\}\ \ \\5*“‘;“

denuded of hair.

- inchilla lanigera
body of Chinchi gerd, e

of the same, projecting
with glandular pouch cut open.

A, Posterior region of :
B. Lateral view of glans peuis

Q. Tip of glans penis of the same, .
Y andular ponch entire.

Jith el
. The same with g ‘
1, Postorior region of hody of Lagostonmts
al area of the same. ‘ i
%i‘ ﬁ}.:d of penis of the samwe from below, with prepue
glender glans.
1. Penis of the samé,
ghenth.

@, anus; &Fs

trichodactylts.

o slit to show &ip of

4

Jisaceted to show long, lender glans lying in preputial

anal gland; g2 glanduiar pouch 5 g%, genito-nrinary
ovifica ; p, penis.

bub without the spikes

oral and inferior walls, e, (Tem-

wrinkled Dasyprocta, Coelogenis,

present in Canics,

fig. 24, A, &, F)
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In Chinclille the penis lies some disfance in front of and
below the anus ou the pubie aven betweon the hind legs, and iy
represented exbernnlly by o long halvy prepuee projecting down-
wirds and slightly backwards. When extended from the prepuce
it is seen to be subeylindrienl, with aslightly expanded, truneated
extremity and with the epithelitan beset with minute spicules,
The genito-mrinary ovifice s terminal, and immedintely beneath
it s the lavger orifice of the glandular ponch, which has longi-
tudinally laminate walls but no spikes at the hottom. Thus,
apart from ibs elongnted prepuce, projecting freely from the
pubic integument, the penis of Chinehille stracturally vesombles
thab of typieal Hystricomorph Rodents,  (lext-fig. 25, A-1).)

The penis of Lagostonus, however, differs in one very inportant
point, and is unique so far as my observations go.  As in
Cliinehilla, it is represented externally by a long, pendulous, hinirvy
prepace, which, however, is abdominal in position, being seb
mueh furbher forwards than in Chinehilla.  Buab the peniy itself,
sheathed in the prepuce, is an exceedingly long and slender rod,
apieally attenuated so as to he almost fliform ot the $ip and
mueh thinner thau the lumen of the preputial sheath, The
pouch at the tip of the penis appears to have nborted.  (Lext-
fig. 25, B-11.)

Tullberg deseribed the glans of the penis in n young exuuple
ag ¢ diinn und stark zugespity, fast huzettenftrmig.”

The following tabulntion, setting forth the prineipal varvintions
in the structure of the penis, is hased enfively upou my own
observations.  In many respects it would diffor matevially from
a table bused ho veeorded observations of I =
a table based upon thoe recorded olservations of Tullbery i——

a. Glans of ponis exceedingly long and slender, without glandulne
pouclt; clongated prepuce situated far forwards on  the
AOABINEN et e e ern e e ee e gOSEOTIALS,
a’. Glans of penis comparatively short and stout, with glandular
pouch; prepuce long or short, but pelvie in position and
comprratively near the muas,
4. Glandalar poneh with s pair of spikes at the bettom,
e, Spikes very short ... Aeanthion, Erathizon.
¢’ Spikes very long.
d. Spikes DIMmons ....vvovnivimmmano
d’. Bpikes simple, undivided,
. Spiniform papille on penis not arranged in definite
rows ; o soft pointed Inppet below urino.genital .
ovifice, as I Ocfodon  ..ccovveviviiiiiie e sivenne, Clononrys,
¢, At least one leng vow of spiniform papillm on an
evectile ridge on side of penis; no lappet helow
arvifice of pouis,
S+ The oreetile vidge with jts papille guite soft and
uncornified oo . N
S The erectile ridge and its papille forming » hard
horny plate.
g. Horny plate long with serrnlate freo edge ......... Dasyprocta,
~ g'-Horny plate short, with about five larger spines
on i85 Freo edge v . Celogenya,
u'. No spikes at hottam of poush, T
7. Prepuce, when penis is contracted, withdrawn into sue,
involving the anus O O ORDPOURORUININ & £ 717 23 Jef 1ot T 8

corernni Qetoelim.

Galea, Cavia.
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7. Prepuce not withdrawn info common integumental sac
with anus, but remete from that erifice.
4. A small pointed soft lappet in the middieline below the
urino-genital orifice and projecting between its labia,
as in Octodon and Céenomys ......... e
- No lappet below the urino-genital orifice.
k. Whalls of glandnlar pouch spicular, not distinctly
Iaminated, with merely two low rounded ridges
running down the antevior wall ... ... e
k', Walls of glandular poueh with nmnerons compressed
ridge-like laminwe.
1. Apex of glans broad and truneated ... Chinehilla.
U, Apex of glans atbenuated ... Myocastor.

oo Capromys.

Dolichotis.

The Genital Organs of the Female.

The genital apparatus in the female Hystriz and Acenthion
appears externally as a large triangular prominence, marked on
ity posterior surface by a longitudinal slit. Separation of the labia
of the slit reveals she orifice of the vulva above, and just beneath
the Inster the orifice of the urethral eanal. Seme distance beneath
the urethra and near the apex of the integumental prominence is
o trilobed clitoris, with o shallow glandular depression above or
in front of its apex. The lateral lobes can be folded over so as
to meet each other in the middle line and form a partial tube for
the passage of the urine, In the unpaired female only one orifice
is superficially detectable above the clitoris. The condition is
very similar in Aéherura, except that the cliboris has a .smlple
conical apex with the orifice of the urethra near ifs tip, and
therefors favblier from the vulva than in Hystriz, (Text-fig. 26,
A, D, L )

Tn Erethizon and Coendu the anal and genital area of the
female iz bordered on each side by & ridge of integument running
from the root of the #ail to the clitoris. The vulva is a tolerably
large ovifice situnted a little below the anus, and the urethra
is » smaller orifice beneath the vulva and above the tip of the
clitoris, which has a glandular pouch just below and in front
of it, and the clitoris is protected by a short projection of hi{l}l‘y
integument corvesponding to the prepuce of the male. The
condition is thus very much the same as thab of Hystriz z}ntl
Atherura. In Coendu the integument round the umno‘-gemtal
orifices is mnaked, whereas in_ Erethizon there is a considerable
quantity of hair round the orifices. (Text-fig. 26, F, G.)

In Myocastor the vulva is an arched transverse orifice close
beneath the anus in the middle of the nfmked area above desg‘f‘lbe'&.
A little way heneath it is the short, conical, slightly hairy clitoris,
which is perforated at the tip by the orifice of the urethra.

ext-fig. A, B.

@ Eit gc@)rzoz;,?,ys) thez vulva is a little way heneath the anus, and
below it the prepuce of the clitoris, which is long in .ﬂ)e adn%t.
projects downwards and b‘ack}vards.‘ It ha!s; a few hairs % the
tip, which bears a large bilabiate orifice. (Text-fig. 27, g, D) ,

T Octodon the valva is a large transverse orifice close beneath

Proc. ZoowL, Soc.—1922, No. XXVIIL 28
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the anus, and the prepuee is a short conienl projection, perfornted
at the tip, beneath it. (Text-fig. 27, K.)

Text-figure 26,

A, Anal and genital aven of Adcanthion longicenda, @ (unpaired), with the
orifices of the urethra and vagine, dotted in, covered with integmuent.

1. Section of anal gland of the same. ”

C. Orifice of the anal gland of the same, distended.

D. Genital area of Hystriv afirice-australis, Q ad.

E. Anal and genital avea of dtherura africana, 9 ad.

1. The same of Coendu prehensilis, § ad.

G, The same of Hrethizon dovsatwm.

a, anus ; ag, sual gland; o, clitoris; p, prepuce ; », urethyn; ¥, vulva,

y .
_ The vulva of Celogenys and Dasyprocta is a large wide ovifice a
little beneath the anus. Trom it a wide inferiorly narrowing
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groove extends dowmvn,}'ds to the apex of the shart, but pro-
jecting, hmiry prepuce, just above the tip of which posteriely
may be seen the urinary orifice. (Text-fig, 28, D))

Iu a female Dolicholis there is a single small genito-urinavy
9mﬁce in the 10§ver ha,]E.of _the nakgd S}lbcaudal area, and theve
is no .externzﬂ sign of ch‘t(')ms or projecting preputial integument.
:Lh1s is the normal condition presented by immature or unpaired
femnle Hysbricomorphs. Possibly the vulva is closed by mem-
‘pmne. f)ut of the breeding season. In the present instance
its orifice lay, no doubt, beneath the skin between the anus
above and the genito-uvinary aperture mentioned above. (Text-
fig. 28, C.)

In Cavia porcellus and gperes the vulva is near the centre of
the naked glanduolar anal area and separated from the anus hy
the depression of the glandular sae. The very short prepuce
of the clitoris is situated some distance below the vulva, Before
paiving takes place, or out of the breeding season, the vulva
is covered with shin membrane, which easily ruptures when
stretched. (Text-fig. 28, B.)

In the fewmale [Hydrocherus, as stated below (p. 419), the valva
{s situnted a shorbt way beneath the anus, near the lower border
of the ano-genital arean. It is a lavge, transversely extended,
dilatable ovifics, containing and concealing a large, soft, fleshy,
linguiform clitoris on its ventral or anterior wall, and the orifice
of the urethra is some little distance away from the tip of this
clitoris, (Text-fig. 28, A.)

In Ctenodactylus the valva is sibuated a liftle below tlie anus,
and the prepuce 1s elongated and perfovated at the top. (Text-
fig, 28, 1.) (See also pp. 419-420.)

« Orifices of genital and urinavy organs visible externnlly as
separate apertures; the prepuce aud clitoris not involved ina
sphineter smbracing also the anus,
. Urinary ovifice visible bemeath the valve, not concealed
within a tubular prepuce, L
¢o. Orifice close beneath the ynlva, remote from the tip of the »
PEBPIEE v iecrrseverios aieisareiraiasene s s Hystrix, Brethizon, Coendu.
&', Orifico not close beneath vulva, but nearer to the tip of
BHE PPOPUEC.. s crrcrresencrani s ins s eiiaen s rt et st s Athernra,
3. Urinary orifice at apex of closed prepuce. Octodon, Capromys, Dasyprocts,
Cuwlogenys, Cavia, Ierodon, Ctenodactylus.
a’. Orifices of genital and urinary ovgans involved in 2 common
integmmental fold, so that externally there is 2 single large
wrino-menital apevture, and this is invelved in & sphincter

embracing the anus ... Hydrocherus.

According to Tullberg, Zhrynomys by this table falls under b’

The Anus.

The anus in Hystriz and Atherure opens in the middle of a
naked avea, surrounded laterally and above by hairs and spines,
and inferiorly reaching to the genital crifice. There is a pair of
large, solid, aual glands opening by a slit-like orifice just within
thie anal aperture, but below the termination of the 1;%‘%““ The
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orifice, which has puckered lips, leads into a short narow g
wto which the secvetion of the gland is pouved. ’l‘l;ese ‘“‘lfi Hst
appear to be equally well developed in the male and the fon 1}1 g
(Text-figs. 20, K, T 26, A-C, T.) e
ﬂ];[‘llep néms iéx the female of Coendu and Kyretlizon opens neay
cenire of an aren, common to it and the genito-urinm-y

v Text-figure 27,

A, lﬁ:uni and genital aves of Blyoeastor coypus, $ ad.
B, 'The same from the side,

C. Anal and genital aven of Ca itori
: ‘apromys pilorides, .
D. 'The same from the side, i ¥

B. Annl and genital grep of Cetodon degus, § ad,

@, BUNS; p, prepuce : w, urethra; o, valva,

21]ﬁce& alld (Ieill’}ed on ei.lch Sl (18, b}’ 1Y lldge Of lllteh"ument. r_I.he

area a bo&ie t}he anus 1s l'laxl{ed n GOQ?E&Q& ]3 ut 1 ALeYs ¢

J . ] < t 33 \:H) }J{tlls in

Uy 83/’“&0’)2' flll(]. in bhe 13‘ tl,el thele I8 1nn ¢ d( won a }lﬁli-cllc{e (){
3 v {lt GIL

a11s ! 5 ('lbﬂve {:he Ollﬁc a I dld not exaniine 1 " Sh Sl) imen
4 e :

.h\] -i, llb 1 1'e Specimens
Nk sy 0 -+ v i 3

le the S\Ilfl.l gzallds Iuh f{LlIed to dl‘)tlnglush (}hém, 1i pregent
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in spirit-preserved material. In a male of Coendu nove-kispanic,
however, in which the anus opens near the centre of a very
large naked area, without integumental ridges, and with the
penis at its lower extremity, there appeared to be a median
longitudinal mass of glandular tissuo, without definite orifice,
showing through fthe skin of the longish perineal area between
the anus and the penis. Possibly this represents the coalesced and
pariially aborted paived glands of Hystriz. (Text-figs. 20, ¢, H 1
26, G )

In Myocastor the anus, with » few hairs round the ovifice,
forms a projection in the centre of o naked area a litfle distance
below the rvoot of the tail, In the female this naked ares is
continued round the genito-urinary vegion; but in the male the
long pervineal aren is hairy., The anal glands in both sexes form
a solid median mass, opening by four pairs of small papillate
orifices into a snc which can be extruded by evagination just
beneath the anus. (Text-figs. 21, ¥-H; 27, A, B.)

In Capromys the anus is on an eminence a little way below
the base of the tail in the upper half of a paked area of skin
which extends downwards to the prepuce of the penis or clitoris,
When it is dilated the single orifice of the anal gland may be
seen immediately beneath it within the sphincter. This orifice
leads into & small pocket filled with the secretion of the gland
which lies mainly hehind the pocket.  The gland seems to resemble
in all vespeets that of Getodon,and differs from that of yecastor
in being much smaller, apparently unprovided with papille and
also incapable of evagination. (Text-figs. 21, A; 27, G, D)

In Oectodon the anus also opens on a prominence a little way
helow the base of the tail and aboub the same distance above the
prepuce in both sexes, the perineal region and the area round
the prepuce being naked. The anal gland is a median mass with
a small sac opening just beneath the anus by o median orifice,
but eoncealed from view unless the latter is disténded. (Texb-
figs. 22, B, G; 27, B) . ]

In Ctenomys the anus is more dilated than in Ostodon, and its
wallg inside are symmetrically wrinkled ; but in the single male
example examined I was unable to sabisfy mysell as to the
presence of a gland such as is seen in Oclodon. According to
Tullberg, however, o gland similar in position and strucbure
to- that of Octodon is found in Ctenomys, Echimys, Nelomys,
Clannabateomys, and Abrocoma, (Text-fig. 22, B, D.)

In Lagostomus the anus lies just beneath a hairy excrescence
gome distance below the roob of the tail., Just within the
sphincter may be seen the apertures of the amal glands opening
just below the orifice. From each side of the subecircular anus
a ridge of skin runs downwards, forwards, and obllq}xely inyards
to meet its fellow of the opposite side in a point, the two
forming the lateral margins of an acutely angled glandular avea
covered with short hair. (Text-fig. 25, B. T.) '

In Chinchilla the anus also forms a marked projection some
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distance helow the Hadl

bub it 15 not overlapped by lechi
flap of infegument. f J rpod by o projecting

Al ’
The anal glands were not detected in the

Text-figure 28,

/'i .\

N/ .
AV ST SPRRWAL 2

A, Anal region of Hydrocharys capybara, 9, with the

) anal g]mu:[s, and gonital organs pulled apart,
The same of Cavia poreellus, ¢,

Tho same of Dolichatis patagonica, ¢ (
The same of Ceelogenys paca, @ ad.
The same of Cenodactylys gundi, 9

ovifices of the finus,
B
[84
.
.

immature aud unpaived),

ad.,
@, anus; ag, anal gland ; &> common genifo.nr

. k inary ovifice; ». yro
with uvinary orifice i Py prepuce

£, tail; o, valen.
single spirit-preser

ved example sxami
heng, S ple examined

and resembles that of Ocﬁod’on; b S g 0 Tull-

- (Text-fig. 25, A.)
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In Cwlogenys the anus forms a large prominence near she middle
of a naked area of Skm' wh‘ich extends in front of {he tail above
and of the penis or eht_orls below. The anal glands ave repre-
s.ented extez'nally_hy a pair of small pouches opening one on each
side of the termination of the rectum within the sphineter of
the anus.  (Text-fig, 28, D)

Dasyprocia seems to vesemble Cwlogenys in having paired
lateral anal glands. ’

The anus 1in both sexes of Dolichetis is in the upper half of an
aren of naked skin which extends inferiorly beneath the genito-
uvinary organs, and is separated from the tail above by a fringe
of hairs. When the anus is opened the ovifices of the anal
glands appear as a pair of oblique slits set one on each side wbove
the termination of the rectum. The orifice leads into o shallow
hair-lined pouch. (Text-figs. 23, A, B; 28, ¢.)

In CUavie porcellus the anus is situated near the summit of a
lnrge naked aven which extends downwards to the prepuee in
both sexes; but it is normally concealed from view by being
folded into a depression common to it and the anal glands. This
depression appenrs superficially as a median groove, When this
is dilated it resolves itself in the female into a pair of pits
separated by a low parbition, and situated between the anus and
the vulva. In the male the pits are much larger and longer
and when distended to the fullest extent appear as a single
enpacions pouch owing to the depression of the partition between
them., When partially closed the floor of the pouch rises to
form a low partition between the pouches. A female C. aperes
resembles O, porcellus in the features mentioned above. Bub a
male example of Galea littoralis differs very considerably from
the male of . poreellus. The anus is at the summit of a large
naked or nearly naked arvea extending down bo the penis; but
this aren, overlying the testes, shows no trace of glandular
depression, the anus being exposed, as in Dasyprocts and obher
genera. I failed to find the anal glands in a spirit-preserved
specimen. Kerodon apparently resembles Cavie in the structure
of the anal vegion, but I bave seen no fresh material. (Text-
fige. 23, F-H; 28, B.) o

In both sexes of Hydrocherus the anus and external genitalia
are packed closely together, asif contained hy a common sphincte_r,
upon a nearly naked prominence, some distance beneath the tail.
Between the anus and the penis or valva there is a short perineal
aren, hairier in the male than in the female, and on each side of
this lies a long vertical slit which leads into a large pouch, lined
with hair, which projects from the orifice, and filled with secre-
fion. At the bottom of each of these pouches there is a strip of
naked skin with a row of four or five little pits, and beneath
this strip the dermis is thickened and glandular. (Text-figs. 24,
A, E; 28, A) .

In Cienodactylus the anus opens just beneath the roob of
the short, tapering, uniformly hairy tail, at the summib of an
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elongated urea of unaked skin, from the lower half of which the
clitoris projects: The clitoris is a closed tube perforated by the
urethra. When cut opeu in an unmated female the ovifice of
the vagina may be seen to lie & little below the anus, and » little
lower down is the urinary orifice. (Text-fig. 28, T.)

The following table shows the variabion in position of the
apertures of the anal glands, and other points connected with
them, in the gevnera in which I have detected them :—

«. Apertures or aporture of anal glands concealed

within the
sphineter of the anus,
#. A pair of moderately widely separated apertures above the anal
OPIHCE 41t ive v vacniicrs er i crr e srereses cor tancaranscense teserese suns Liotichotis.
». Apertures not above the anus.
e. Aperture on each side of the anus ..o

Dasyprocta, Celogenys.
¢’. Aperture or apertures bencath the anus.

d, Two apertures, one on each sitde of middle line ...

&', A single median aporturs,
6. Anal gland small, incapable of evaginabion ......... Octodon, Capromys.
o', Anal gland large, capable of evagination and provided with
four pairs of papillm ... ...

a’. Apertures of anal glands forming apsmof elongnte skits outside
tho sphinetor of the auus and extending down tha perinenl aren.
Cavia, Kerodon, Hydrochawrus.
The intevesting point to note in connechion with this tfable
is the difference between Dolichotis and Cawvic -+ Hydrocherus
with respect to the glands,
According to Tuliberg’s descriptions, Thrynomys falls by this
table with Cavie and Hydrocherus under ¢ and Clenoductylus
with Dasyprocte and Cologenys under ¢,

Hystriv, Lagostomus.

Alyocastor.

The Tail.

The tail supplies useful systematie charvactiors. If, as is
probable, a long cylindrieal tapering fail covered with scales and
short hairs is the primitive type, that type is prevalent in the
Octodontide, oecurring in meny of the mouse-like genera,
‘Within the family, however, vaviations in the length of the tail,
in adaptation to habit, and in growth of the hairs are numevous.
In Octodon, for example, although the organ is longish, the hairs
in the distal portion are developed to form an clongated tuft.
In Ctenomys it is shorter, but thicker and somewhat compressed
with a very distinet crest of short hairs extending along the
posterior two-thirds of the upper edge,

In Z%rynomys the tail is of the primifive type, but compnin-
tively short, and the same applies to Capromys, but in this
scangorial genus the hairs on the underside ave stiffened to aid
in climbing, a variation foreshadowing that which is seen in a
much more marked degree in Coendu and Chwiomys described
below., In one species (0. prekensilis) the tip of the organ
is said to be prehensile, but I am not aware whether the tip
is curled downwards over a branch or upwards as in the so-
called arboreal Porcupines. In Myocasior the tail is moderately

long, eylindrieal, and rather stout, but shows no modifieations
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subservient to aquatic life. It is used mainly as a rudder, hardly
as a propeller, in swimming. ‘ } .
Tn the Hystricidee the tail is always provided with a :Q:o.nndénge
organ formed of modified hairs. In the most primitive );p
Prichys, in which the armature of the body-skin f;()nSlst:E Othz
co&bifxg of very coarse sharp Dbristles, nearly uniform nzi leng ;, ne
tail is long and ¢eylindrical, and covered, exee?t at the roo : 2;,1313
tip, with scales and short hairs; and the sounding-organ 03 1aines
at the tip consists of a brush of long flattened hairs or sp )
comewhat resembling dried blades of grass. In Atherwra u;
tail, although still scaly and hairy, is much shorber, and ea_cél 0

¢ . - v
the’constituent parts of the terminal brush. eonsists of a ﬁl%[ (};ntl}
axis expanding along its course into a series of compressed bu

] Fasiforn ' s, from bwo to seven or eight in number, .
hollow fusiform swellings, Irom 0 g’ cight in e o
according to the length of the blade. These sweiling f )em
Gize, hut the one at the end is always muech larger than the n

Ly
of the series. ) ‘ . ‘ -

Ta Thecurus, Acunthion, and Hyslrix, 10 whieh t}ie_ ?uite
armature veaches its maximnm of develo%rr]lel}t, thg ttzla; 'lesntgj e
s ; i 1 withont scales and halrs; bubt ¥
shovt and thick and wit ) | bt e
move it «ninal quills are expanded into hollow '
more of its terminal qui oned
Jaminge or cylinders, for the moiqt _pa{r{; open at the end. Tk

i iali sattle in the group. )

he most highly specialised rattle groug N
’ The so-ca%led arhoreal Porcupines of %m‘eléc?i (Et}etl%ifglgrzé}f':%

; red groups by their talls, 1R
fall into two sharply defined a1 A budls. o B e

i . Trethizon this organ is guibe shoX g
Americain gGUUS ]&re-ﬂmon X : e
Ehr(mcrhout with spines resembling .tholse ou’ttrl::ab\iggpon é‘)f
ing i ight f ses it a

ingl ; Joht and left, the animal
iwfl' e 1}3 tt?hé ?i;éiml Ame’ric:m genera Coendu and Chwetomys
oo o , ndui i d covered with spines

il i indrical, tapeving, and covered pine
the tail is long, subcyhl} s vel I e
and hairs and ?Hstally with seales, although t}Ei: extr leﬁ;ﬂ;ﬁ ;x hich s

N : ile, 1 unders
+d wrehengile, is naked above. Lhe ¢
upeurled and prehensiie, 18 e bvistlos, the
i i od with close-set, stiff, sharp bil
bage is thickly covered ¥ > . e help
metior i Taterhouse rightly supposed, S

ction of which, as W 1 ‘ ‘ e
fgiﬂxe axcent of vertical or sheeply slopmg bmnclajels, aui ;7{; nbl e
gunport to the body when the animal is ab mStA 'li%ru;ida
;iolnl‘xlly comparable t2 the eaudal sca]ei }oi’ tg? S)C;I}If}dze na.u ey
T shree - n assigned to- the Ubin )

n the threegenera assig e, e,
0]2,:~[inckiliax Lagidivwm, and Lagostomus, the 1{@1]1 l'h“slivhi(}h ne
teristic j[’r is moderately long, covered wibh 1&11.!1 loh o
al)if;a,r:\bively short and soft all along the unglerm; e, . t? b o

o ander
iﬁe Lupperside arve coarse and very Jong—forming, as )
T ii il s d. In
* bftlglfslae Dasyproctide and Caviide the tail is re‘(iz:cflender
M ;?p; ooty ib is ab most a fow inches loug,1 butb q£n é'(;logenys
oy i b inch or less, 1n :
' i out an inch ]
syprocte it 1s only & ] inch o o bt
If 1?21)?1}313 the same. In DoZeg}wies it 18 also q{;lcl){;i . b:a}ow.
. ,n;d'ricted at the base and oval In outhm? from 'L O O e it 1o
%1)1 ‘.E’Z'gd:vochm'fws it i at most & shc%'t comca‘l exc; 'Esenf,
o Oawia, Galew, and Rerodon, and is sometimes .
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Netes on the Families and Subfumilies.
TFamily Hysrricipa.

Since Liyon (Proe. U.S, Nat, Mus, xxxii. p. 576, 1907) has com-
paratively recently classified the Hystricida into the two sub-
families Atheruvine (dtherurus, Drichys) and Hystricinm
(Zhecurus, Acantlion, Hystrix), mainly by the structure of the
tail, T need not refer to these animals forther beyond expressing
my complete conewrenes with his opinion as to the systematic
value of the characters he uses as a basis for the separation of
the two subfamilies.

Family EruruizoNTIna.

By their external charackers the three genera (Chalomys,
Coendu, Frethizon) composing this well-marked family fall into
two groups, the firsé vepresented by Hrethizon, the second hy
Coendu and Chatomys. By cranial and dental characters, how-
ever, Mr. Thomas separated Chwiomys from the others as yepre-
genting a special subfamnily Cheetomyinge, and assigned Coendw
and Krethizon to the Evethizontine,  Adopting the separation of
Cheetomys from Cosndu, I think the latter should he similaxly
separated from Hrethizon and the family divided into three
subfamilies, which may be dingnosed as follows * ;—

a. Tail long, cylindrvical, comparatively slendor, and prohensile;

hind fest with a large movable lobe on the inner side and

wminute hiallux; fore feet nlso expanded on the inner side;

nostrilswidely separated ; ear specinlised, with Inrge antitragus,

a’. Body coverad with 'ﬂexible gpine-like waved bristles 3 skull
with small orbit circumseribed by frontal sud jugsl post.
ovbital processes; jugal arch very deep; palate, tooth-rows,
and symphysis of mandible long s
%', Body armed with comparatively stout umwaved spines
orbit large, no postorbitsl processes; jugal areh nob deep;
pulate, tooth-rows, wnd mandibular symphysis mueh

shorter ceregraarneinnn  Cotndine,
5. Tail short, thick, not prehensile ; hind foot with at most u small
inner lobe, but with well-developed hallux; fore feet without
expansion on inner side; nostrils with narrow septum ; ear
simple......

Chetomyine.

P T A eI e A TN e ke

crvenirnstaes e aaenen s orethizontine.

At present each of these subfamilies contains a single genus ;
but it seems to me to be probable that the first modern syste-
matist who has adequate material of Coendu, and the time to
devote to the study, will ind characters jusbtifying the separation
of that genus into two or more genera. There appenr to me to
be no good reasons for thinking the Tirethizontidee especially
related to the Hystricide—na conclusion to which other authors
have come. The Hrethizontidwe are, I think, probably very

* The external eharacters, apart from the ear, liero made use of wore Iong ago
pointed out by Waterhouse, It is, however, merely a guess on my part thut the
nostrils and ears of Chetomys are ke those of Coendu.

[, .. S —
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specinlised descendants of forms akin, or belonging, to th‘e Octﬁ)-
dontidee, whereas the Hystricidre do nob sesm to be speLmI)
related to any of the South-American groups. In ﬂftt case & he
resemblances between the Porcupines of the Old and New Worlds
which have led to their affiliation must be due to convergence ov
to the common inheritance of ancestval characters. In their
spine-armature, for instance, it may be n(}tec_l %Bat xr; g}e g\m
genera which appear to me 6o be the most primiive o | e two
families respectively—namely, (hetomys and 7richys—the .{,pl%}e‘b
ave litble move than very stiff bristles. It must be rememn :exfo.i
however, that there is one character, nob ‘prevmgsl{' ﬂlv'er):()g*%;;
apparently, in which the two families are s%hkel :ml c..i e{:t f; o
other Hystricomorphs—the prepuce 1 the female ¢ oes 1nb i on
a closed tube, the orifice of the urethra being exposed ben&
the genibal aperture.

ili TRON g and CreEx (DA
TFamilies OcropoxTIns, PrrroMyipg, and CrENODACTYL

T have seen too few examples of the Octodontidee to offer an§
opinion as to ifs subdivision into subfamilies. Pei;'ogzg/s‘, ftoired
have nob seen, and I do not know \}fh.ether it should ‘ e vefer e
to the Octodontidse, where it was oviginally placed, 01,‘1? :;ecagl :
ance with Tullberg’s views, made the type of a specia fnfnigé
Probably the latter is the better way of z'egamh}]% }ltco(x)llce;n-
present, in view of bhe differences of opinion that prevai Zoneert
ing its status, The structure of the eav ulm?el seerin.&‘1 e o
justify its geparabion from Ctenodactylus, Wit ;\ E;:,x homas
associated it The elaims of G’tanoglaetglus, indead, '~t‘a'111?1£>1é
the Hystricomorphs seem to me to bs more than guestionabie.

Tamilies Carnoxyipa and MYOCASTORIDE, NOV.

The family-name Capromyide may be restricted to (}?@];?*aoxysigt:él
velated genera, like Procapromys, Geocapromys, and, L p A
Plagiodontic. . ] o ok

A%gaacész‘rm', formerly associated with thgse %eni} a,l\ ?{n:g;;itorida;’

\ as repr ing a family by ibseif, By c.
be vesarded as representing y » Myoostoriee,
This sourse, however, merely amounts to giving gt enter sy b :

Lue to the ' Tullberg when he established the
value to the characters used by Tullberg
gubfamily Myopotamini.

Family THRYROMYIDZE, 10T, DOV,
(= Aulacodidz of Tullberg).

The genus Thrynonys, formerly classified with th‘egctciiogzlsijj
and later with the Capromyide, was separated as ﬂllz . prk;ym
tative of a special family Aulacodide by Tuil}_aerg, wl AL
its old name Aulncodus. Agreeing with this decision,
Ti}ryncmyidm as the family-title.



19
494 ME. k. I. POCOCK ON THE EXTERNAT

1J udging from dried skins, the genus is distinguished by the
ze(wage of the upper lip by the rhinarium, the valvular supra-
;Aﬁus}—:\% chz:—,r }1 cher repeated in the Caviine,—and the stiuctwe
of the feet, 1o affinities of the famil
. § ily appear to me to k i
doubtful. v apt be uite

Family DivoMYIDA.

I can give n ini / i
ey give tﬂ' 013‘1‘111011 about: [Xinomys beyond expressing my
« <,),10n b it is not in any way nearly velated, as Peters

hought, Lo'the Dasyproctidie, Chinchillidem, or Caviidwe in the
sense in which he understood those terms. It must remain as
the sole representative of a well-marked family.

DL I " ’
Families Dasverocring and CELOGENYIDE, nov

o far as I am awar sugpesti 5 b '
o T as L o ax ‘e, no suggestion has been made to break
o family I asyproctidee as undevstood by earlier aufliors.

re tendency rather hins been to merge it with the Caviide, as
was done by Winge, Tullber 1d Weber., T e
was done by, ae, rg, and Weber. Three genora are
h v ad 11111 e ~—Dasyproetu, Hyoprocia, and Codogenys.  The fivst
1.11!0 me1 closely z'ela.te{l; but it appears to me that the value of
he well-known distinetive features of Cwlogenys have been
§1;e‘a§,1y undalfate{‘}. I pro]fose to erect it to the rank of a fmm'h;
vhich may be distinguished from the T : i a8

§ : v v the Dasyproctids 5.} a8
phich ma; yproctido (s.s.) ns

a, Antemolar 'portm?! of palate broad and nearly flat; pricorhital fora-
:?‘ilé.lsgige‘l:)}mic ml;ch, lu;xd orhit without special modifications ;
SR s long as fronlals or nearly so: postorirital 0t i

s b ¥ s L vk of sk
«3;111}1]?51141‘11\&1_}’ lang and narvow ; occipital evest irwéu!nﬂv M‘;l‘:if
elliptical. 'ko cheek-pouches,  Feet %m)g and slender ; fore foot
;}ﬁj:;g‘ogf:gssaditct)t'lc, wx%lxb i?f%h digit tolenbly widvh: Hv}mmt('{i

th ; plantar pad bilobate, the onter 1obe, i o d

fron : G obwe, if reprosente
1{3&?&(&% merely 13.}' a small civeular scale at the hase 0!" thent%'ig;
%]1;51 and remote from the vest of the pad., Hind foot with only

~ three toes and a small plantar pad .. Dks%mmcmn k)

) .

a’. Aniillmlaé ‘po;-t:mn of pulate stt:ong;ly compressed, forming a median
\'hg? L?(p) ‘gr‘aove(l and bicavinate almost to the ncisors; the
r:m?xvihz"f ';_:énlx:di}lc avrch'}{n‘ufouutii]y modified mainly by the oul-
o rom its maxillary and pwlar portion of o ’
ron om ) 8 a great Lony
i:x)n}mmj {3:mhx}g a eheekt-plate extending downwards to (r;\'arri:m :11:'?1
t; 1‘co=}‘] he Igtcuter part of the mandible; the maxillury portion of
fl;. “l'bti te; deeply hollowed Leneath and is continned Forwnrds as
ﬂf:) 0;‘}2 b ?IJ Ilnm’nn:\n]lzn‘y' suture, the voof of the hollow fornting the
| i he p}embxtnl forumen whieh is convertad into 4 long decp
Eu‘,?;ém‘ in }fr:rmt of the 01'})149,.31@ the orbit itself is 3*13(111:?0{(1'1?1
(}ut\\'lil:‘:ﬁn:: ()1‘ theup%rowth 0{: its inferjor edge and looks ol)l'iqun]y

s andl upwards; nasals much shorter than £ ' .
1w ) ! : chan Frontals, post.
2:31{1!11:5 pm}}on of s]kn%l wide and short, oceipital erest ne'n-ly’ s]et\’;si
1 r. Large cheak-pouches presout. Feet st . ) X :
givonlar,  Large o ) sout.  Feot short aud robust
d y artiodactyle, with four main digi y :

. . Suyie: digits evenly spaoe
f!}:}plant}z}l pad large with outer lohe well developed and g(m}ﬂueulé

vith median ; hind foot with five digits ....... Cd‘ﬂmmﬂrml
................. AR 5 » -

J
0 * », "
prsniti{t}e s:Js tiletllc%b are concerned, Cadogenys is a much more
yp an Dasyproete, and might be regarded as

S OR—
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ancestral to the latter genus; bub with respect to the modifications
of the skull Coelogenys is axtraordinarily speeialised and absolutely
isolated, nothing approaching an intermediate type between it
and Dasyprocia being known.

Family CHINCEILLIDAE

Tn all the classifications quoted above this family contains the
three genera Chinchilla, Lagidium, and Lagostomus. Of these
Chinchille and Lagoestomus 0re the only ones I have been able to
examine in a fresh state, Lagidium being known to me solely

from a dried skin, a sk ull, and the descriptions of other a,ui'ahors,
which possibly from wanb of material do not contain the points L
wanb.  DBut, judging from the cranium and the tgef;h and the
external characters vevealed by the dried skin, Lagidiwm is more
nearly related to Chinchille than it is to Lagostomass—bhat is to
say, the family may he divided into two groups or subfamilies,

one containing Lagostomus alone, the other Chinchille and
Lagidiwnm. 1n wsing the- external genitalia of the 1‘11319 a8
perhaps the most important difference between these subta.nuh_e;%,
T agsume provisionally that Lagidium will be found to agree with
Ohinchille. The characters may be tabulated as follows -—

@, Peuis novmal i posteion and structure, glans stout and mede-

rately long, with woll-developed glandular pouel. Fore feet
with trilabed plantay, bilobed _ea.ms}l'puds,‘ and cgmpressvd
digital pads; hind foot with fifth digit 1‘ei'.m_ne_ﬁ, with a large
pidd on the sole of the foot ab ils Dase, digitul pads com-

wossed 3 prineipal digital Drush on the sgcond digit. Roo
%)f ey mik;ed eétornaﬁy s0 as to stand high above auditory
Molar teeth tri-

apertare. No conrse vibrissie on cheek. to
© Jaminate Postorbital area © skull sloping backwards s
hat he waenlk occipital ridge is approsimately on s level with
the middlo of the orbits naso-premaxillary region not dqw‘u-
earved; ¢ prepalatine :fors_lm‘um" long and Steno’s ford-
men ™ net remote from TREISOTS  yeuvescrrmreersrserees .
«'. Denis very phuormally placed, the propuce heing n_b{iommi‘]l
in position ; glans oxceedingly long nm.l sle.ndt;r, _wnt‘llvplm}x)(:;
appavently undeveloped.  Tore fect with indistinct y 1o od
plantay aud carpal pads and digital pads not comlpxesqtz( ;
f1ind foot without fifth digit and vo trace of isolated pad on
the sole. An immense digital brush on the third digit,
Root of ear not raised so s to soncenl auditory ovifice. A
g of conrse vibrisse on the cheek ; noymel gonal vf\hx}lqs?i
stout, Molar teeth bilaminate. Pnstarblt_al ared t? El “uvh
not sloping baclwards, the very stTong ochpltal ‘ue.s ns‘ l{%a,( '
as the sumumit of the orbit; lmsnogren"l‘uxﬂim‘y xegw? {11(]5 h o
downwards ¢ prepulatine fornmina cgmpamtwc y sho
and # Steno's foramen W pemote from the ICHSOS over e

Chinchilline.

TLagostomine

and JIYDROCHERIDA, ROT:

Ciaviide contain the three genera
us; but the compamtively recent
woia, Caviells,
value of the

Families CAVITDE

In the current text-books the
Cawia, Dolichotis, and Hydrocher ompe;
" geverance of Cavie into some half-dozen geneml—
Monticavia, Galed, and Kerodon—enhances the
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characters which distinguish Dolichotis from Cavie in the old
sense, and Hydrochoerus from both., In the fivst place, Hydro-
cheerus clenaly differs from Dolickotis and Cavia ruuch morve than
these two differ from eacli other. As set forth in the table that
follows, Dolichotis also in certain well-defined particulars stands
aside from all the genera into which Cuavie has been split up. I
propose to express these differences by severing Hydrockarus as
the representabive of a distinet family # from the Caviidee, and to
divide the latber into two subfamilies Dolichoting and Caviinw.
The distinguishing characters of these groups may be briefly
stated as followg:—

e, Last upper molar Jonger than the three sthers taken togother; prlate
Jong, its median lHne abount twice its width, the palatine bones
not deeply excvised by short mesopterygoid fossa. Feet webbed
up to ill-defined digitnl pads, which with the elaw form a hoof-
like terminntion to the digits; digits of fore foob nneveuly
spaced, the fifth set high above the fourth and eavrying a
reduced and separate intordigital clement of the plautar pad;
the third digit markedly larger than the second or fourth and
submedian ; no additional vidge on enr ... .. HynRocn®rine,

1. Last npper molar much shorter than the combined length of the
others ; prlatine bones so deaply exeised by the mesopterygoid
fossa that the median length of the palate is at most ahout equal
to the width between the last molars.  Iect not webbed ; digital
pads well defined and distinet from the comprassed olaws; digits
of fore foob tolerably evenly spueed; third and fonrth digits
noarly eveuly paived, subequal, the thivd not mmkedly lnrger
than second and fourth; plantar pad with external lobe con-
fluent with median lobe; a strong ridge beneath the supratragus
INERC BRY v v s s s b e e CAVIIDA

«2, Skull with nasals nurowed and strougly convex in frong, the
distal edge deeply exciseld; the intororbital region very wide
owing to an expansion, netehoed anteriorly and defined by a
notch hehind, overhnuging the orbits; upper edge of malar
gonienlate, pavoecipital processes long.  Bar long, with simple
supratragus.  Nostrils expanded. A siugle pair of widely
seprrated anal glands above the anns.  Digits short, legs long,
with aren hehind plantar pads overlapped by hairsy plantay
pods very largs, projecting behind; corpal pad very small;
adistinet /il o e e aea Dolichotinc.

2, 8kull with nasals nearly paraliel.sided, not strongly eonvex in
front, and distal edge with shallow oexcision; no apprecinble
bony growth roofing the orbit, upper edge of malar nof geni-
culate ; paveceipital processes comparatively short. Bar short,
with valvular supratvagus.  Nostrils not expanded.  Anal
glands, where known, opening henenth the anus,  Digits more
elongated, legs short, naked beneath, plantar pads not project.

ing behind; earpal pad lavge; no tail ,o.oneiiiiiinnnr e, Caviine,

Other differentiating characters might have been added to
those given above, Bub these must suffice,

* T submit that the characters upon which Hydrocherus way be separated as a
tmily from the Caviidie ave of higher systematic value than those upon which
Castor has heen separated as a distinet family from the Seinridze (see Miller, Mamm.
of Western Europe, p. 947, 1912).
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Mainly by characters supplied by the skulls and teeth, Thomas,
in the paper guoted above, showed how the genern of Caviine
wight be distinguished. The three of which I know the external
characters may be differentiated as follows :—

a. Ridge of enr beneath supratragus simyle, not valvnlar ; interramal
vibriase consisting of two pairs of long setwm set on the posterior
bovder of a lnrge nearly naked area behind the chin; anus exposed
b the semmit of & naked or nearly naked avea of skin which lies
over the testes and shows no teace of elandular depression; penis
projecting from lower end of this ares

a', Above-mentioned ridge valvnlar; interramnal vibriss absent or at
all uvents typically indistinguishable; anus concesled in the sub.
jncent glandular area.

7. Claws clongated; digitel pads flat or lightly convex; a single )
EarPal PEL o e Cavia.

', Claws quite short; digital ‘pads compressed ; carpal pad double... Herodon.

Galea,




