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InTrRODUCTION.

The facts recorded in this and the following paper are some
of the results of several years’ work, doue as time and opportunity
permitted, in the Society’s Prosectorium.

The features chosen for investigation were external cutaneous
structures, which are often cut away or spoilt by shrinkage in
dried skins, and which consequently can only be studied satis-
factorily upon fresh or spirit-preserved material.

Work done in this way, however, upon specimens which in
many cases cannot be preserved for want of storage space, has the
great disadvantage of not being comparative in the proper sense
of the word. Related animals die at iutervals, often of long
duration, and the specimens themselves cannot be set side by side
and carefully compared from exactly the same point of view. The
features presented by the organs under investigation can only be
checked by notes or sketches taken from previous specimens, and
where discrepancies, or apparent discrepancies, are detected,
there is mo possibility of referring to the example previously
exawmined to ascertain the meaning or nature of the variation.,

As a concrete illustration of the limitations imposed by piece-
meal work of this deseription may be cited the rhinaria of
mammals which, when viewed from the front, vary in shape
according to the position in which the head is held, and it is not
possible to be sure that the standpoint of the investigator is
precisely the same in two or more consecutive cases. Hence the
importance of verifying results originally obtained by the ex-
amination of additional specimens, a proceeding often impossible
when the specimens belong to species that are seldom imported
alive. Even in the case of common species opportunities of
verification are frequently few and far between, and waiting forr
such chances entails long delay in the publication of results.
Making allowance, however, for the circumstance that the
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observations ave based in a great measure upon single individuals,
I believe the facts recorded to be of considerable systematic value
and sufticiently interesting and importaunt to stimulate extended
inquiry along similar lines with profitable results.

The general arrangement of the facial vibrisse in Mammalia
may be well-known to sowe mammalogists; but it does not
appear that these tactile hairs have ever been carefully studied
throughout the Orders from the comparative point of view, uor
can I find that systematists have made material, much less con-
sistent, use of them in the diserimination of families, genera, and
species, One would expect to find these vibrissw described, if any-
where, in the British Musenm Catalogues, where particular stress
is laid upon external characters; but except for a casual reference
to them in special cases, as in Chironectes minimus by Mr. Thomas
in the Catalogue of Marsupials, anthors of these catalogues have
practically ignored them. Nevertheless, I believe they will prove
to be of value to the systematic worker. But their main interest
is perhaps bionomical.

The following account is not intended to be more than an
introdaction to the study of this subject. It is based mainly
upon specimens that have died in the Zoological Gardens, and
very little attempt has been made to carry investigation beyond
the limits of ordinary menagerie species. These, however, com-
prise representatives of most of the orders and snborders of
terrestrial mammals: and the types examined are sufficient to
establish certain general principles as to the constancy or incon=
stancy of the occurrence of the tufts of tactile faeial vibrisse
within the limits of major groups; but far more extensive
investigations than it has been possible for me to undertake
will be required to settle the range of their variation within
groups of family or generic rank.

According to their position on the head the vibrissee may be
referred to the following categories :-—

L. Buecal, comprising (a) those on the muzzle and upper lip, or
mystacial, the chief of which are usually arranged in
definite longitudinal lines, and (4) those on the chin and
lower lip, the submental, of which there are generally two
distinet rows in addition to some smaller ones less
regularly arranged. Of these the mystacials are, as a
rule, much the more important.

In the sketches illustrating this paper no attempt has
heen made to show exactly the nuwmbers and position of
these vibrissw.  The mystacials have purposely been
represented in most cases as fewer and shorter than they
are in reality, so as not to iuterfere with the genals and
interramals.

2. Interramel, consisting of an unpaired tufh of bristles, often
symumetrically arranged, projecting from the interramal
area always behind the mandibular symphysis (chin).



FACIAL VIBRISSE OF MAMMALIA. 891

3. Genal, consisting of one or two tufts, or isolated bristles
on the triangular avea of the cheek cirecumseribed by
imaginary lines passing from the posterior canthus of the
eye, the posterior angle of the mouth and the base of
the ear.

4. Superciliary : the tuft over the eye, generally over its
anterior portion but sometimes further back.

5. Subocilar: those beneath the eye, present mainly in large
herbivora.

The superciliavies and suboculars must not be confounded
with the eye-lashes which, when preseut, form fringes on the
upper and lower eyelids.

In many instances my observations are based upon single
specimens. Where additional examples have been available, a
certain amouut of variation in the number and length of the
vibrisse has sometimes been observed. This is perhaps individual
and perhaps seasonal as well.  No doubt the vibrisse are moulted
and new ones half up ave naturally shorter than those of full
length, and if one or two are shed simultaneously out of a small
tuft, of, say four, the tuft will lack for the time heing its full
complement. But I believe the position of the tufts will he
found to be constant at all events within specific, if not within
weneric limits,
~ My ohservations also tend to show that the vibrisse are often
better developed in the matter of length in younger than in older
individuals.  Possibly, in the latter, the power to reproduce them
ultimately fails, and the older bristles get gradually worn down
or chipped off at the end.

Order MONOTREMATA.

Fehidna hystriz.—Vibrisswe aborted, as in all highly specialised
Anteaters.

Ornithorhynchus.—No vibrissee detectable on dried skins in the
British Museum.

Order MARSUPIALIA.
POLYPROTODONTIA.

Thylacinus cynocephalus (text-fig. 2), Surcophilus harrisi (text-
fig. 1, B), Dasyurus viverrinus, Didelphys azare (text-fig. 1, A),
Philander laniger, and Marmosa eleyans.— The full complement of
vibrigsee retained mostly in o high state of development. Genal tuft
single and large, and situated nearly midway hetween the base of
the eau and the corner of the mouth and well below the level of the
eye, set a little lower in Dasyurus than in the others. Inter-
ramal tuft beneath the corner of the mouth, except in Didelphys
azarcee, where it is placed nearver the chin. In Thiylacinus (text-
fig. 2) the vibrisste are nuch shorter, tiner and fewer than in the
other types examined.

Proc. ZooL. Soc.—1914, No. LX. 60
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DiPrROTODONTIA.

Full complement of vibrisse generally retained, but the bristles
usually shorter and less numerous than in the Polyprotodontia,
the genals especially reduced and the interramals sometimes
absent, notably in the Macropodidze,

Text-figure 1.

Vibrisse of Polyprotodont Marsupials.

A. Didelphys azare, the Azara Opossumn.
B. Sarcophilus harrisi, the Tasmanian Devil.
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Trichosurus wulpeculn fuliginosus (text-fig. 3, A)—All the
vibrissee retained and well developed. Genals four or five in
number, forming a single cluster about halfway between the
base of the ear and the corner of the mouth, and only slightly
above the posterior angle of the latter, as in Dasyurus. Inter-
ramals farther back than in the Polyprotodontia, behind the
mouth and beneath the eye.

Text-figure 2.
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Vibrissa of Polyprotodont Marsupial.

Thylacinus cynocephalus, the Tasmanian Wolf (old female).

Pseudochirus peregrinus. — Differs from Trichosurus in the
lesser development of the interramals and in having the genal
tufts set higher up the cheek above the line of the mouth (one
specimen).

Lpyprymaus rufescens (text-fig. 3, B).—All the vibrisse re-
tained but shorter, especially the buccals, than in the Phalangerine
genera mentioned, and the genals set high up in a horizontal
line with the base of the ear and only a little below the posterior
canthus of the eye.

Macropus billardieri.—Only one genal bristle in the same

position as in Epyprymaus, aml two short and fine interramals.
60*
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Text-figure 3.
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Vibrissae of Diprotodont Marsupials.

A. Trichosurus vulpecula fuliginosus, the Sooty Phalanger.
3. Epyprymnus rufescens, the Rufous Kangaroo Rat.
. Dendrolagus ursinus, the Ursine Tree-Kangaroo.

=
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Macropus bennettr.—Oue interramal bristle; genals forming a
strong tuft near the middle of the cheek some distance below and
hehind the posterior canthus of the eye.

Petrogale penicillata.—A pair of genals high up, in almost the
same position as in Epyprymnns.  Interramals absent.

Dendrolagus wrsinus (old) (text-fig. 3, C).-—Vibrissee all very
much reduced in number and length. A single genal bristle
in nearly the same position as in &Epyprymnus; interramals
absent *,

Order EDENTATA (incl. PHoLiDOTA).

Kuphractus villosus (text-fig. 4, C).—Buccal vibrissa well de-
veloped especially the mystacials, which are longish and scattered.
Genal vibrissee represented by a large scattered tuft set on an
eminence just below the eye. Superciliary vibrissze absent. In-
terramal tuft well developed, on a small swelling just behind the
line of the posterior angle of the mouth.

Tamandua tetradactyla.—Vibriss® scarcely distinguishable, as
appears to be the case in all the specialised Anteaters (2 Oryc-
teropus).

Bradypus tridactylus.—Only a few insignificant buccal vibrissz
retained.

Considering the relationship between the Sloths and Anteaters,
coupled with their totally different manner of life, the deterior-
ation of the vibrissz in the two families is worth bearing in nind.

Manis tricuspis (text-fig. 4, D).— Vibrisse aborted.

Order INSECTIVORA.

Centetes ecaudatus (text-fig. 4, B).—Mystacial vibrisse nume-
rous, divergent, and moderately long, arising some little distance
behind the extremity of the elongated snout. A pair of longish
superciliary vibrissee set high above the eye. Three to four
genal vibrisse arranged in a vertical line midway between the
eye and the ear, the uppermost between the level of the posterior
canthus of the eye. Submental vibrissee consisting mainly of
four' pairs extending along the sides of the chin, not upon its
extremity. A single pair of interramals nearly in a line with
the anterior canthus of the eye and the corner of the mouth.

Potamogale velox (dried skin in Brit. Mus.).—Differs mainly
from Centetes in that the mystacials are more numerous and
much stiffer and longer, with some shorter ones on each side
of the extremity of the blunted muzzle; the superciliaries are
vepresented by one long vibrissa on each side rising close above
the eye, and thejinterramals by a single pair rising far back on
the throat on a line nearly midway between the eye and the ear,

Erinaceus europeeus (text-fig. 4, A).—Differs from Centetes

* Sharply contrasted in this respect with Dorcopsis luctuosus which, according

to Garrod (P. Z. 8. 1875, p. 61, pl. viii.), has four very large interramal hair follicles
recalling those of the Traguline Ruminants.
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in several particnlars. The superciliary vibrissee short and ve-
presented by a tuft a little above the anterior canthus of the
eye. Genal vibriswe mixed with the coarse hair of the cheek
and not easy to detéct, reduced to two, the lower behind the corner
of the mouth, the upper near the centre of the cheek some way
below the eye. The submental only a little below the mouth
and set farther back.  The interramals, three in number, avising
from a slight cutaneous eminence some distance behind the gape
and in a line with the posterior canthus of the eye.

Text-figure 4.

Vibrissie of Insectivors and Bdentata, incduding Pholidota.
A. Erinaceis europeus, the Common Hudgehog.
8. Centetes ecaudatus, the Tenrce.
. RBuphractus villosus, the Hairy Armadillo.

1). Manis tricuspis, showing the absence of vibrissio characteristic of
most specialised Anteaters.

Sorex arancus.—Numerous mystacial and submental vibrisse
well behind the extremity of the snout. The superciliavy, genal,
and interramal vibrissie apparently aborted.
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Order CHIROPTERA.

Pteropus medius (text-fig. 5, B).—Mystacials and submentals
comparatively short and delicate. A few superciliaries; a pair
of genals near the middle of the cheek some distance below the
posterior canthus of the eye. These are buried in the fur and

Text-figure 5.

Vibrissz of Chiroptera.

A. Rhinopoma microphyllum, one of the Microchivoptera.
B. Pteropus medius, one of the Megachiroptera.
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are difficult to distinguish amongst the comser hairs intermixed
with the fur of the cheek. Interramals absent.

Rhinoponue wicrophyllum (text-lig. b, A).—A few long seattered
ystacial bristles on the anterior portion of the snout and some
shorter ones along the edge of the lip above the gape of the mouth,
Two superciliaries and two genals nearly midway heiween the
angle of the wouth and the base of the enr. Interrumals absent.

Order PRIMATES.
LEMUROIDEA.

All the tufts of vibrisse sometimes present, but the interramal
usitally and the genal oceasionadly absent.

Lemuwr varius (text-fig. 6, O).—Buceal, superciliavy, inter-
vaned, and genal vibrisse moderately developed, the genal set
low down on the cheek well behind the corner of the mouth,

L. catta, L. mongos, and L. fulvus resemble L. varius, but the
interramal tuft is absent in all specimens examined.

Daubentorwia (Chiromys) madagascariensis (text-fig. 6, K).—
Vibrisswe as in LZemur varius, the interramal tuft represented by
a single seta in the example examined.

Galugyo crassicaudate (from Mombasa and Zanzibar) (text-fig.
G, A).—Vibrisswe shorter, finer, and less numerous than in Lemwr
and Dawbentonic ; the interramal tuft absent and the genal tuft
et high up on the cheek behind, and only a little lower than, the
posterior canthus of the eye.

Pevodicticus potto.—Vibrissee to all intents and purposes the
same as in Gelago, but the genals indistinguishable in the specimen
examined,

ANTHOROPOIDEA,

Apart from the interramal tuft, which is always appavently
absent, the normal vibrisste are oceasionally present, but the
genals arve usually absent as well as the interramals, and in the
higher forms at least the buccals and superciliaries, if retained,
seewm to lose their tactile function.

Leontocebus leoninus (text-fig. 6, B) and Callithriz jacchus.—
Buceal and superciliary vibrissa short and thin,  Genal tuft
vepresented by one or two slender setee set low down on the
cheek as in Lemwr and Danbentonia, not high up as in Galago
crassicaudate.

Nyctipithecus trivirgatus (text-fig. 6, D). — Vibrissee as in
Leontocebus and Callithriz, but conrser and more numerous.

Lagothrix lagotriche.—Only the buccal and superciliary vibrisswe.

Cercopithecus and other Old-World Monkeys.—Vibrissa ns in
Lagothirie.

The deterioration of the vibrisse passing upwards from the
lowly organised lemurs to the more highly organised monkeys
and apes is probably correlated with the gradual perfection of
the hands, carrying with it increased sensitiveness of touch.
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Text-figure 6.
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Vibrissie of primitive Primates,

A. Galago crassicaudata.

B. Leontocehus leoninus, Tion Marmoset.

C. Lemur varius, the Ruffed Lennr,

D). Nyctipithecus trivirgatus, one of the Cobida.
5. Daubentonia madagascariensis, the Ayc-Aye.
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Text-figure 7.
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Vibrisse of Caynivora.

A. Canis mesomelas, to show the full complement of vibrisse typically
retained in Fissiped Carnivora, the genal tufts being two in
nunher,

RB. Cystophora cristata (young), showing the tufts of vibrisse cha-
racteristic of Pinniped Carnivora, the genal and interranal being
absent.
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Order CARNLVORA.
Fissi1renya,

Aport from the Ussiday, wheve all the vibrisse are reduced
to Funetionless or nearly fonctionless vestiges, the normal nnwber
of tufts is vetained, except in the Felidae, where the interamal is
alwiys absent, The genal tufl is abways donble (bext-fig. 7, A)*.

In subsoquent papers L propose to desevibe more in detadl some
of the variations jn the development and amrangement of the
tnfts in this suborder.

PINNTPEDIA.

Ouly the mystacial and supereiliney tufts of vibrissie retained
and  vepresented by <6l bristles s the  mystacinls especiadly
coptous : the supereiliavies also sometimes abuwdant and long,
sometimes few saul very short possibly a variation due to age,

Species examined . Helicharns grypas, Phocn vitedina, Cysto-
phora eristate (young), Nirownga leonina (young), Otarie coli-
Jorniang, and dretocepluddns pusillns, o specimens of hoth the
species of Otariidie the supercilinvies ave short and few 5 in the
Phoeidie they are well developed.  The Elephant Seal (i irowng)
is peendiar in having o paiv of the mystacials vising from a erease
of skin on the sunnuit of the muzzle, betwoen the eyesand snout 5
but it ix interesting to note that in its northern ally, Cystophora
eristata, theye is a similae pair of bristles vising vertically from
the top of the wuzsle, but set farther apart and not lodged in a
crense of the skin (text-fig. 7, B).

Orider RODENTCLA.

The normal tofts genersdly represented and well developed,
the mystacinds especially long,

Suborder MyoMonrria,

Epimys noreegictts (text-fig. 8, B.) and Mus maserdns.- -Inteor-
sunal tafl present and yepresented by about three bristles on
the thraat, some distance bebind the chin,  Genal tufl double,
represented by a couple of hristles nearly in a line with the corner
of the mouth and a little distance behind ity and of one long
bristle ahont halfway between the ear and the eye and a little
below the level of the latter. At lenst two moderately long
supereilinvies ; mystacials copious aud long.

Uromys brufjnii (Papua) (text-lig. 8, A)..—As in Epimys and
Mus, but the specimen cxamined Dhad only one very long
supercilinry bristle and one short: geual hristle hehind the corner
of the mouth.

* Tua Badger (Mcles meles) the upper genal and the intervnmal were absent.
[Note added July 28, 1914.])
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Cricetomys gambigns,  Vibrissie as in the preceding genera,
but. the saperciliacies and genads shovter, the lower genal taft set,
wueh favther back, if anything slightly behind vather than well
in front of the line of the supervior genal,

Reithrodon typicns.- - Genal taft single, consisting of two bristles
nent the middle of the cheek ; intervanml tuft snid), inunetintely
behind the chin.

Vext-figure 8.
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Vibvissa: of Seiuromorphous and Myomorphous Rodents,

AL Uromys braijnii, a Rat from New Guinea,
B, Epimys norvegicns, the common Brown Rat.
C. Glis glix, the Syuiveel-tailed Dormouse.

. Rutafa indica, the large [ndien Syuirvrel.

Glis glis (text-fig. 8, C).—-Vibvisswe as in Kpimys and Mus,
but interriunal tuft smaller and set a little further forwards,
the genal tuft single and represented by a couple of vibirissie high
up in front of the car.

Muscardinus avellanarius.— As in Glis glis, but the intevrunal
tuft not detectable in the specimens oxsunined.

Jaculus orientalis. —Interramal taft absent; genal represented
by «w single bristle high up just beneath and below the corner of
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the eye ; three superciliaries ; mystacials very numerous, varying
in length, two of the posterior exceedingly long.

Juculus Jaculbus T (a davker form from the Sutl.m) ——Resembling
the preceding, but the genal vibrisse absent, and only one ex-
ceedingly long mystacial.

Suborder SCIUROMORPIIA.

Batufa indice (text-fig. 8, D). —~Mystacials, interramals, and
genals very well developed, the genals represented by a large tuft
near the middle of the cheek above the line of the mouth and
hehind a vertical line passing from the posterior canthus of the
cye ; above the main tuft an isolated bristle.

Scivurus vulgaris and prevosti.— As in Ratufu indica, but with-
out the isolated superior genal Dristle.

Pteromys sp.—As in Ratufu, but interramal tuft absont.

Butamins quadrivittatus.-—Vibrisse less well developed than in
the preceding squirrels, the interramals absent, and the genals
represented by a pair of fine bristles far back in a line with the
mouth, as in fpineys.

Suborder H ysTrRICOMORP IT A,

Atherura  africone  (text-fig. 9, B). - Mystacials mostly of
immense length, three or four s‘upvnilizu'io\' one being exceedingly
long ; genals IPI)le\Pllt(‘(] by a pair of very long by istles set high
up in front of the ears and a little below the level of the eye;
interramal tuft well developed.

Species of  Mystrize, judging from living animals, resemble
Atherura.

Coendw prehensilis and Erethizon dorsatum (text-fig. 10, A).—
Vibrissie @l shorter and less numerous than in the u'mmd
Porcupines ; the interramals absent and the genals represented
by a single bristle in front of the car, occupying the same position
in Erethizon as in Atherura, but lower down with regard to the
eye in Coendu.

Octodon  degus.—Mystacials long; supereiliaries moderately
long ; genal represented by a tuft of about three high up, a little
behind the corner of the eye; interramals absent.

Chinchilla lanigera.— Practically as in Octodon.

Lagostomus trichodactylus.—As in Chinckille and Octodon, but
the vibrissa longer, coavser, and more abundant.

Dolichotis salinicolu. -As in Lagostomus, but bristles finer.

Dasyprocte columbisne.—Bristles disposed as in the preceding
genera, but shovter than in Dolichotis and Lagostonwus, and the
interramal tuft present and well developed.

Cwelogenys paca.~—As in Dasyprocta.

Cavte rufescens & (text-fig. 10, B, C). ~Mystaciad, superciliary,
and geunl tufts as in other Hy%briunnor[»}w hut the interramal
tuft pocuh,n consisting of two pairs of long, widely se pm ated
bristles set in a curved lme along the posterior horder of o hroad,
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nearly smooth glandular avea similar to that of the Malaysian
Mouse-deer (T'ragulus).

Text-figure 4,

Vibrissiedof Hystricomorphous Rodents,

A. Hydrochwrus hydrocharus, the Capyhara or Carpincho.
B. Atherura afvicana, the African Brush-tailed Poreupine.

Hydrocharus hydvocheaerus (text-fig. 9, A).- -Buceal, superciliary,
and subocubiwr vibrissie short; intervianal tuft absent ; genad eon
sisting of a piiv of biistles slightly behind the corner of the eye,
and considerably lower than a line passing from the eye Lo the
base of the ear.

Two point= may be noted in connection with the vibrisse of
the Wystricomorphs examined ; first the constant position of the
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genal tuft high up above the base of the enr and behind and only
a little below the eye®, and second the presence of the interramal
tuft in Atherwra, Lystriv, Dasyprocta, (Celogenys, and Cavia,
and its absence in the other genera with such widely different
habits as Coendu, Dolichotis, and [ydrocharus.

Text-tigure 10,

i .m‘\_/
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Vibrissae of Hystricomorphous and Lagomorphous Rodents.

A. Erethizon dorsatum, an arboreal Porcupine.

B. Cunia rufescens, side view of head.

(!, The same from below, showing the interramal vibrisse arranged as
in Traguline Ruminants.

D. Sylvilagus superciliaris, a small Rabbit from Colembia.

Suborder A oMORP I A,

Sylvilagus  supereilicris (young) (text-fig. 10, D). ~All the
vibrisse short. Interramals absent; genals represented by a pair
of bristles well below the eye and in front of « vertical line from
its posterior canthus.

Oryetolagus cuniculus.—Vibrisse disposed as in the foregoing,
but longer.

* Tixcept in Hydrocherus; but in this genus the high setting of the cars in con-
formity with aynatic life emphasises in appearance the actual low position of this
tuft on the cheek.
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Order HYRACOIDEA.

Procavia capensis (text-fig. 11, A).—Mystacial, superciliary,
genal, and interramal tufts copions and long. Interramal un-
usually large, consisting of about half a dozen long vibrisswe
set just behind the chin. Genal composed of from two to four
vibrissee set just hehind a vertieal line from the posterior canthus
of the eye and well behind and a little higher than the corner
of the mouth. Submental hairs fine, few and short, Short
eyelashes on upper lid of eye, but no suboenlw vibrisso.

Dendrohyrar dorselis.—Vibrissee vetained as in the preceding
species, but the anterior mystacials longer and coarser, the inter-
ramals and genals fewer—one of the latter and two of the former
in the specimen examined,

Order PROBOSCIDEA.

Noue of the tufts delinitely recognizable as such, but the mys-
tacial and submental possibly represented by the haivs on the
trunk and lower jaw and, probably in my opinion, the genal
tuft by the glandular sac hetween the eye and the ear, which in
young Klephaunts is filled with haivs the apices of which protrude
from the ovifice. Lashes on apper lid of eye well developed,
often exceedingly long.

In the Sirenians, which are remotely related to the Proboscidean
stock, the vibrisswe, apmt from the bucenls which ave short, also
appear to be absent, judging from Murie’s and Garrod’s figures
of the Munatee *.  This may indicate their divergence from the
Proboscidean stem after the atrophy of the vibrisse in those
animals. At all events, the Sirveulans differ markedly in the
abseuce of the vibrisse from other freshwater mammals (exe.
Orwithorhynchus), most of which have the vibrisswe extraordinarily
well developed both in quantity and thickness, 1t must be re-
membered, however, that the latter feed upon aquatic animals,
wherens the Manatee feeds on witer-weeds; and in this con-
nection it may be noted that the Capybira has short, slender
vibrissic.

Order PERTSSODACTYLA.

Tapriride (text-fig. 11, B).—Buecal, superveciliavy, genal, and
interramal tafts present, but neither copions nor comse; the
single genal tuft set low beneath the eye newr the middle of
the cheek.  Suboculiw vibrisse also present.  Eye-lashes on npper
lid of eye (obsevved on living animal).

Equidee. . -Bueenl vibrissie numerous, moderately Jong and fine.
Supercilinrios and suboenlars also present, hut. genal and inter-
viamal tufts absent.  Bye-lashes on upper lid of eye.

* Prans, Zool. Soc. volx. viii. & x.
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Text-figure 11.
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Vibrissse of Hyracoidea and Perissodactyla.
A, Procavia capensis, a primitive member of the Proboscidean stock.
B. Tapirus indicus, a primitive Perissodactyl.
Proc. ZooL. Soc.—1914, No. LXT. 61
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Rhinocerotidw.—All vibrissze absent. Bye-lashes on upper lid
of eye.

Although the vibrisswe in the Tapirs are too short to be of
very much service, their retention marks oft' this family as the
most primitive of existing Pevissodactyles, the Rhinoceros, by the
same standard, being the most specialised. Another primitive
faciad character of the Tapirs, in my opinion, is the presence of a
well-defined rhinarinm of moist glandular skin.

Order ARTIODACTYLA.
NoN-RUMINANTIA.

Tayassw (Dicotyles) tajagu (text-fig. 12, A).—The full com-
plement of vibrisswe retained. Mystacials moderately long, not
spreading on to the area of the snout that projects beyond
the lower lip. Submentals represented by a definite row on
the posterior half of the lower lip close to the mouth. Super-
ciliaries and suboculars well developed. Genal tuft divided,
represented hy one or two long bristles in a line with the mouth
and some distance behind it, and by one or two a little higher
up and set farther back. Interramals forming a large tuft of
about half a dozen longish bristles just behind a vertical line
passing from the corner of the mouth.

Hippopotainus wmphibius and Cheropotamus.— Vibrisse aborted,
except the buceals, which are ghort and scattered (on living
animal).

RuMivnaxtTrIal
Tribe TRAGULINA.

Tragulus kanchil (text-fig. 13, B).—Full complement of vibrisse
retained as in the Peccary (Tayassu tajagu), but much less well
developed except the interramals, which form a tuft of five orsix
set at the posterior extremity of the interramal glandular area.
Submentals forming for the most part two definite rows on
the chin. Genal tuft divided, represented by one bristle in a
line with the corner of the mouth, but some distance behind
it, and by two or three considerably higher up and only a little
behind and slightly below the level of the suboculars. Super-
ciliaries forming a moderately well-developed tuft of three or
four.

Tribe PrcorA.

The buceal, superciliary, and subocular vibrisse always retained
apparently as in the equine Perissodactyla, but the genals and
interramals much less constant though sometimes retained.

MHazama tema ? (Guatemala).—Interramals represented by a
small tuft of about three fine bristles just behind the chin;
genals by a pair of fine and short bristles set far back on the
cheek in a line with the mouth.
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Adxis axis (fetus) (text-fig. 12, B).—Skin naked, but the full
complement of facial vibrisse present. Interramal tuft small,
about midway between the chin and the throat. Genal tuft
represented by two short bristles set a little higher than in the
Guatemalan Mazama, just behind a vertical line passing from the
posterior canthus of the eye.

Text-figure 12.

Vibrisse of Artiodactyla.

A. Tayassu tajagu, a primitive non-rmmninant Artiodactyl.

B. Awis axis, a hairless feetus showing the early development of the
vibrissae,

Cervus eldi (old female).--Interramal tuft absent. Genals
represented by two long bristles, one in a line with the mouth,
61%*
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and beneath the anterior canthus of the eye, the other a little
higher up and more posteriorly.

Cervus elaphus.—Interramals represented by one or two long
bristles a little behind the chin. A pair of genals about midway

Text-figure 13.

Vibrissa of Artiodactyla.

A. Cephalophus coronatus, a small Pecorine Artiodactyl.
B. Tragulus kanchil, a primitive ruminant Artiodactyl.

between the line of the mouth and of the eye and a little behind
a vertical line touching the posterior canthus of the eye, in
almost the same position as those of Awis awis.

Dama dama.—The normal vibrissee present and long, but the
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two genal and interramal tufts apparently represented by asingle
bristle each (on living animal).

Cephalophus coronatus (text-fig. 13, A).—Full complement of
vibrissee retained. Interramal tuft small and situated a little
behind the chin. Genal tuft double, two bristles a little distance
behind the corner of the mouth and beneath the anterior
canthus of the eye, and two bristles higher up almost beneath
the posterior canthus of the eye, but some distance below it.

Boselaphus tragocamelus.——Genal and interramal bristles re-
tained, but few in number; the genals arising from the white
‘“ tragelaphine” cheek-spots.

Nanotragus pygmeus.—A small interramal tuft just behind
the chin, Genals absent.

Nototragus melanotis.—Interramals and genals absent.

Ammotragus lervia, Antilope cervicapra and other small caprine
and gazelline species.—Interramals and genals absent.

Bos frontalis.—Genals absent; interramals represented by a
single long bristle (one specimen).

Tribe TYLOPODA,

Judging from living animals the genal and interramal tufts
are absent in Camelus bactrianus and dromedarius and in Lama
vicugne and huanacos.

(ONCLUSION.

The foregoing enumeration shows that in all the principal orders
of terrestrial mammals some, at all events, of the species possess
facial vibrissee arranged upon a definite plan. Moreover, in a
great many cases, within the limits of a single order, the species
which are defective in the matter of vibriss® are the higher
derivative types, whereas those in which all or most of them are
present are more generalised types. This may be seen by com-
paring: in the Marsupials, Zrichosurus with Dendrolagus, the
former being a primitive, and the latter a highly specialised
Diprotodont ; in the Edentates, Dasypus with Tamandue and
Bradypus; in the Insectivores, Centetes with Sorex; in the
Rodentia Adtherura with Erethizon ; in the Primates, the Lemurs
with the Monkeys ; in the Carnivores, the Procyonidw or Canide
with the Urside, and the Viverridae with the Felide; in the
Proboscidean stock the Hyracoidea with the Sirenia and the
Elephant ; in the Artiodactyla, the Peccary (Zayassu) with the
Hippopotamus, the Tragulina with the Pecora; in the Perisso-
dactyla, the Tapirs with the Horses and Rhinoceroses.

Facts such as these justify the conclusion that vibrissz
arranged on the plan above described are a primitive mammalian
character *. This at all events appears to me to be the most
plausible explanation of the facts, and the same line of reasoning
may be applied to the carpal vibrisse described by Mr. Beddard.

* T think the suboculars should perhaps be eliminated from this category.
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It is well known that the hairs of Mammals frequently grow
in tufts, especially where they are associated with scales; and
this is probably a very primitive character. No doubt the facial
vibrissee are primitive tufts enlarged for tactile purposes. I
suspect they date back to a very early post-Cynodont stage of
mammalian evolution, and that their absence in the existing
Monotremes is a derivative feature associated with the profound
modifications of the jaws in the surviving members of that
order.

That development and deficiency of the vibrisse are inti-
mately connected with mode of life is probable. But on this
head much has yet to be learnt, and before any satisfactory con-
clusions can be established, far more observations than have as
yet been made will have to be recorded. Attention, however,
may be drawn to one or two features:—(1) The deficiency or
complete absence of the vibrissee in all the Anteaters, like
Echidna, Tamandua, and Manis, quite unrelated genera. (2) Their
high development in the matter of thickness and length in
piscivorous or insectivorous aquatic or semi-aquatic genera like
Chironectes, Potamogale, Lutra, and Cynogale, and their compara-
tive feebleness or deficiency in aquatic herhivora, like the Sire-
nians, lippopotamus and Hydrocherus*. (3) Their gradual failure
in the Primates passing from the lower to the higher types—a
failure probably, 1 think, correlated with gradual perfection in
the use and sensitiveness of the hand. (4) Their high develop-
ment in active arboreal spectes like Squirrels, and their reduction
in size and quantity in slow climbers like Sloths (Bradypus),
Pottos (Perodicticus), and the Tree- Kangaroo (Dendrolagus
ursinus). (5) Their general prevalence in the smaller burrowing,
bush-frequenting or forest species amongst Rodents, Carnivores
and others, and their decadence in larger forms like the Ungulates.

* The Polar Bear is exceptional amongst predatory aquatic carnivores for the
poor development of the vibrissw. It must be remembered, however, that it is
probably derived from some bear akin to the typical Ursus group, in which the
vibrisse were already defective, and that it feeds mainly upon seals caught at
their blowholes or lying on the ice-floes.



