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lNTIloDU CTlON. 

The facts recorded in  this arid t h e  following paper a r e  soine 
of the  results of several years' work, tloiie as time and opportunity 
permitted, in t h e  Society's Prosectorinm. 

The features chosen for investigation were e x t e r n d  cutaneous 
structures, which are  often cu t  itway or spoilt by shrinkage in 
(tried skins, and which consequently can only be studied satis- 
factorily upon fresh or spirit-preserved material. 

W o r k  done i n  this  way, however, upon specimens wliich i n  
nmny cases cannot be preserved for  want of stora.ge space, has t h e  
great disadvantage of not being comp:tr:rtive i n  tlie proper sense 
of t h e  word. Kelated aiiim:ils die at iriterva,ls, often of long 
t lur~t iol l ,  and the  specirntms tliernselves cannot be set side l)y side 
and carefully compared from exactly the  same point of view. The 
fen.tures presented by the  orgxns under investigation can only be  
checked by  notes or sketches tjaken froiii previoiis specinlens, and  
where discrepancies, or iIPpLrelit tliacrrpancies, are  detected, 
there is  no possibility of referring t o  t h e  ex:tiiiple previously 
exmtiined t o  ascertain tlie meaning or natnre  of t,he r;iriation. 

As a. concrete i1lustr:xtion of  tlie lirnitations imposed by piece- 
lrieal work of th i s  descriptioii may be cited t h e  rliinaria of 
mam~nals  which, wlieri viewed from the  front, va.ry in shape 
a.ccording to  the  position i n  wliicli the  head is held, and i t  is Ilot 
possible t o  be sure tha t  the  standpoint of tlie in res t ip t ,o r  is 
precisely t h e  s:une in two or more consecutive c a s ~ .  Hence tlie 
importance of verifyiiig results origirially obta.ined by t h e  ex- 
amination of additiona.1 speciineiis, a proceeding often impossible 
when t h e  specimens helong t o  species tha t  are  seldom imported 
alive. Even in  the  case of coinmon species opportunities of 
vei-ification are frequently few mrl  far between, and waiting fol- 
such chances entails long delny i n  the  pii1Aimtioii of results. 
I raking :~llo~vnnco, lio\vever, for the circ~nnntance that, tire 



observations :],re based i n  :L great niensure ripon single indivi~lii:~Js, 
recortletl to  be of considerable systematic valne 
eresting arid i1nport:tnt to  stintulate extentled 

inquiry along siniil;w lines with profitable results. 
The general :Lrmiigernent of t h e  fxci:tl vilJrissre i n  lCfammali,z 

m;iy be well-kriown to  SOIIIC iii:imiri;i.logist,s ; hit i t  tloes not  
appear that  these tactile 1r:i.ii.s liitvc! ever been ciwefiilly studied 
thi~ougliout tlie 0ider.s from the coiiiprative point of view, nor 
can I f i t i t l  t1i:i.t systematists l i ; c \ ~ e  in*ttle i i l : L t w i ; i l ,  much less con- 
sistent, use of tlieni i n  tlie t1iscihiii;ition 
species. One wonlil expect to  fi i it l  tliese vil 
where, i n  t h e  .P,ritish htiiseiiin C:rtjn.logues, 
is laid upon extxriia.1 char:xt,ers ; hut excol)t for it c;tsii;il reference 
t o  them i n  speci:tl cases, n.s in  CI&.onectes q )  nus by Mr. 'I'liornas 
in  t h e  Cii tnlogiie of hfitrsiipi:Lls, itlithors of these cntalogues have 
priictic:ally ignorecl theni. Nevertheless, I helieve they will prove 
t o  he of value t o  the  s y s t e m h c  worker. But  their initin interest 
is perhaps bionornicnl. 

The following :i,ccoiirit is not, inteiitlctl to  be niore thm an 
introduction t o  t h e  study of t>liis siibjpct. It is biiserl mainly 
iipon specimens t h a t  hn.ve diet1 in the  Zoologica.1 Gmdens, and 
very little attempt hn.s been iii:ide to  C H I T Y  investigation beyond 
tlie limits of oi,tlinai-y inenagelie sporiec;. These, however, corn- 
prise represent,at,ives of most of tlie ortlers and sitborders of 
terrestrial niarrii~i:~ls : a.nd t h e  types ex:tininetl axe sufficient to 
est,:~l)lisli cert:tin general principles :is to t h e  constancy or incon; 
stancy of t h e  occ~iri~erice of the tufts of tactile facial vilrj.sss 
within the liiiiita of major gitoiips; but far  inoi-e extensive 
iiivestigntiotis than i t  h:es hetin possible for ine t o  unt lerhke 
will be required t o  sett,le the  r a i ~ g e  of their  variation withiiz 
group of f;iuiily or generic 17111k. 

According t o  their position on t,lie liead t h e  ribrissir may be 
refei-red to  the  following categories :~-- 

1. Rmxd, romprising (a )  tlrose on t h e  muzzle and upper lip, or  
,wI,y.&citd, t h e  chief of wliicli a re  nsually arrangeti in  
tlefinite longitiitlin:i,l lilies, atid ( b )  those on tlie chin aricl 
lower lip, t h e  az~6nsentrcZ, of which there are generally two  
tlistinct rmvs in  :cdclitiioti to some smaller one8 less 
regiilarly n.rrauget1. Of these the  niystacinls are, as a. 
i*ale, niiicEi tlie iiiore in ipoi t~~t i t .  

h i  the  sketclies il1ustr:rting this paper no at tempt  IIRS 
show exactly the numbers and position of 

most cases :IS fewer a.nd shorter t h m  they 
are i n  reality, so a s  not t o  iiiterfert? with t h e  genals ant1 
intermmn.ls. 

2 .  Z,~tawnncaZ, consisting of i ~ 1 1  i inpiret l  tnfb of Irristles, often 
sytniiic~trically :wranged, pi-njrtting from t h e  interra.m:tl 
ii i'ea :i1 w; 1 ys 1x21 i i i  i 11 ti I I 11 I ; 1.rii1 il )nl;ti. sy i i i  pli y sis (chili). 

. , I  l l ie iiiystn.cials have pi~rposely been 
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3. Ge?aal, consisting of one or two tufts, or isolated biistles 
on the triangnlrir are:% of the  cheek circninscribed by 
ini;lgiri:Lry lines passing from the posterior cruitlins of the 
eye, the post,erior angle of the montli arid the h:me of 
the em. 

4. Stqerciliccry : the tuft over the eye, gener.:i.lly over its 
:i.titerior portion but soinetinies frirtlier back. 

5 .  S,rhocitEw : those bene:itli the eye, presetit ni:i.iiily in In.rge 
1ierl)ivoi.a. 

Tile sriperciliaries : m l  sul)ocnl;i.rs mis t  not he coiifouritle(1 
wit,ii tlie eye-1:i.slit.s ~ v l i i c h ,  wlieii preseiit, forrn fringes on tlie 
uliper miti lower eyelids. 

111 many instmces iiiy ol)serv:Ltions :),re Iin.scd u11on single 
s~~eciineiis. Where ;Ldrlition:~l ex:tmples 1i:Lve been ;bv:i,il;dile, :L 
certain amount of v:trirttion in the nnmber mtl leitgtli of  the 
vitirissrt? has sometimes been observetl. This is peihps intlivitlnn.1 
; t i l t1  IierImps se;Lsonal :LS well. N o  doubt the vibrissa: art: nionltetl 
nntI iiew oiies half r i 1 i  w e  n:~t,uraIIy shortri. than those of full 
Irligtli, :Lnd i f  one or two :i,rc shetl siriiii1t;iiieously out of :t siiiall 
tuft, of, my four, the t o f t  will lack for the t,iiire being its fu l l  
cotri~ilernetit. Brit I helievc? the positmion of the tufts will I)e 
fouiitl to lie coiist,n.ut :it all  events within specific, if not wit>liin 
geiiwic liiiiits. 

My oliseroxtions also ttmtl to sliow that the vibrissz are often 
1 1 r t t t ~  tlcveloprtl iti tlie in:itt,t~ of Icngtli i i i  younger tJi:Ln in oltler 
iiit1iritlri:Lls. Possilily, in tlie httcr,  t,he 1iowei to rt~l)Iwlilrc? tlieni 
il1titn:itely f;i,ils, : i , n ( l  tlie oltlw 1)ristles get gtxtlrtnlly worn tlowti 
o r  chippal off at the eritl. 

Order MONOTREMATA. 
Echiibnncc hyst&--Vi hrissx :tboi*tec\, :is in : i l l  Iiiglily sprc:i:iIisetI 

Or.raitRo~~~~/~i,chzcs.-No vibrissm tletectdile OII tlrietl sliiiis i t i  t l i r .  

A tite:rtms. 

Hritisli Miiseurii. 

Order MARSUPIALIA. 
P o  L Y  P R o T o D o N T  I A .  

Y’?uylmiwtLs cynocepJin1m (text-fig. 2), Sccrcophikcs Jucrrisi (text- 
fig. 1, I{), I)(M~WILS t1iverri?ms, Bitlelpl~ys CLZ(L~LI :  (test-fig. 1 ,  A) ,  
f’JL%laiider laniyer, an(1 iV[ccrwrosci elaycms.-Tlle f r i l l  coiii~~lenierit of 
vibiiss:c ret~:Linetl mostly i.ii :L liigli shi.t,e of tlevitlo~iinent. G r n d  t u f t  
single :md large, mt l  sitwtetl nearly midway twtweeii tlie I):ise of 
tlic e;w :ind the corner of tlie nioiith m t l  well Iieiow the level of t h  
eye, sat :L little lower in llasyuwrs t8liali iii the others. Intel.- 
rami.1 t u f t  bene;ith the cortiw of the iiio~itli, except in Ditlelphys 
ffizartE, wliere it is p1:rcetl ne;wer the chin. In Y’%,glrcci.n,us (text- 
fig. 2) tlie vilirisse me inucli sliorter, finer :xiit1 fewer t1iii.n i i i  the 
other types ex;bniinetl. 

PROC. ZOOL. Soc.-1914, No. LX. 60 
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1)  I P R O  T 0 D 0 N T  I A. 

Full conipleirieiit of vibrissz generdly retained, b u t  t h e  bristles 
nsu:dly shorter micl less riiiiiieroiis t h n  ill the l’olyprotodontia, 
t h e  gerials esl’ecinlly iducetl  :in(l the i n t e r r a l i d s  sometimes 
absent, IIOtdJly in  the  Mncropotlidx 

r ,  Lext-figure 1 .  
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Tr.iciim~o.rts , t . ;cctpct~l~ ftsliyi?tosw (text-fig. 3 ,  A).-All the 
vihissre retninetl nntl well tlevelopecl. Gelids four or five in 
n ~ i i i i l w i ~ ,  forming n single cluster :Ll)oiit hxlfwny between the 
h e  of the ear ant1 the corner of the nioiitli, :i,iid only sliglitly 
:hove the posterior :i.ngle of the latter, ns ill Das?/zcrus. Inter.  
imnn.ls farther h c k  tlian i n  the Poly~)rotoclontin, beliincl the 
Iiioritti anil Imieatli the eye. 

Vibriasm of I’olyprotodoiit Marwpi;il. 

Thy1acinss cgnocaplialas, tliv Tnsmm~iaii Wolf (old fcinnle). 

PsezcdocJ~inrs pevegri?vtcs. - Differs f roni Tvichostcrua in the 
lesser clevelopiiieiit of the iiiterrniiials ant1 in having the genal 
tufts set liiglie~ up tlie cheek above the line of the nioutli (one 
\peciineii). 

iEp?p-?jm?~zcs ~*z~ fesce iw  (test-fig. 3, B).-All the vihissre re- 
tained but sliorter, especixlly the biiccnls, t1i:tn iri tlie P1i:ilniigerine 
genera inentionetl, and the gen:tls set liigli up in :I l io i  izoiital 
liiie with the bnse of tlie ear :uid oiily n little I)elow tlie Imsterior 
rantlius of the eye. 

I I J U C I * O ~ C S  billrcrrlie,.i.-Only one gennl Iwistle in the same 
Ijositioii XI in  r~~ ,? / z~ i . ! /? i i i f zLs ,  nil11 two sliort H i l t 1  fine: inteixiiiinls. 

60% 
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Text-figure 3. 
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~ ~ f ~ c c c r o ~ ~ u s  hemetti.-One interramal bristle; g e d s  forniing a 
strong tuft neiw tlie niidtlle of the cheek some t1ist:tnce lielow ant1 
behint1 tlie posterior canthiis of the eye. 

PetroyaZe peniciZZata.--A pair of genals high up, in alniost the 
smie position :M i n  

Ueiuli*oZayrcs tcrsiims (oltl) (text-fig. 3, C). --ViI)riss:e all very 
ninch reducecl i n  riurnher mi(1 letigtli. A single genal bristle 
i n  nmrly the same position as in ACpypry7nr~us ; interramals 
absent *. 

Order EDENTATA (incl. PHOLIDOTA). 

Euphractus villosiis (text-fig. 4, C).-Buccai vibrissz well de- 
veloped especially the niyst:ici:tls, wliicli are longish ant1 scattered. 
Gelin1 vil)rissz reprwented by a large scattered tuft set on :in 
rniirience just 1,elow the eye. Siiperci1i:wy viliriss* absent. In- 
terr;und tuft well developed, on R sniiill swelling just behind the 
line of the pobterior angle of the nioutli. 

‘/%narcndua tetrccdrcctyla. -Vilirissa scarcely distinguish;tble, as 
appears to he the rase in a11 the specidisetl Anteaters (? O r p -  
teropus). 

Bradpus triclactyZus.-Only a few insignificant buccal vibrissae 
retained. 

Considering the relationship between the Sloths and Anteaters, 
coupled witli their totally tlifferent manner of life, the deterior- 
:hion of the vihrissz in the two families is worth bearing in mind. 

Interrarnals ahsent. 

&funis tricuspis (text-fig. 4,  D).-Vibrissz aborted. 

Order INSECTIVORA. 

Cemtetes ecaudatzcs (text-fig. 4, R).--Mystiwial vibrissa? nume- 
roil\, divergent, and inotlemtely long, arising home little tlistarice 
heliintl the extreiiiity of the eloiigated snout. A p i r  of longish 
superciliary vil)rissit> set high above the eye. l‘liree to four 
geii:d viliriss,.e aimnged in a vertical line initlwny between the 
eye :mcl the ear, the uppermost between the level of the posterior 
c:uithus of the eye. Subnientd vibrissaj conbisting m:rinly 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 t h e  moiith. 

Potaimgale veZox (dried skin in Brit. Mus.).-Differs mainly 
from Centetes in that the niystacials are more numerous and 
mncli stiffer and longer, with some shorter ones on each side 
of the extremity of the blunted muzzle ; the superciliaries are 
represented by one long vibrissa on each side rising close above 
the eye, nntl the:interrarnalu by a single pzir rising far back on 
the throat on a line nearly midway between the eye and the ear. 

h3iraacetis europmus (text-fig. 4, A).-Differs from Centetes 
* Sliarply contrasted in this rcspcct witli Dorcopsis Zuctiwsus wbicli, accorditig 

to (;arrod (1’. 2. S. 1875, p. 61, 1’1. viii.), has four vcry large iriterramal hair follicles 
recdliiig those of the Tragnliiic Ruiiiiiiaiitli. 
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Text-figure 4. 

Vi1)rixni. nf I iwwtivorn :ilia1 N h t a i t ~ i ,  i iduili i ip Y l i d i h t s .  
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Order OHIROPTERA. 

Pte~opus medius (text-fig. 5, B).-Mystacials i w d  srih~iieiit;tls 
comparatively short aid delicate. A few superdiaries ; I I  pair 
of geiials near the middle of the cheek some tlistiriic-e I)elow the 
posterior canthiis of the eye. These are buried in the fur ant1 

Text-figure 5. 

Vihrissa: of Chiropten. 

A.  Rhinopomn microphyllmi,  one of the Microcliiroptrra 
I< .  Pteropus medins, one of the Mrgachiroptera. 





Text-fignre ti. 
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- 7  lext-figrire 7. 
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Order HYRACOIIIEA. 

Z’romvia mptsis (text-fig. 11, A). -Mystmid, stiprcilinry, 
g e d ,  iiiid iiitmrnmnl tu f t s  copious nricl long. Iritmmmnl 1111- 

iisiiidly lnrge, consisting of nlwiit hidf a tloxcn long vil)risstc 
set just latiiritl tho chin.  Geriril coniposcd of from two to four 
vihrissn. set just Idiirrtl $1 vcrticd liiio from tlio posterior miithiis 
of tire cyc ant1 wc!ll I)cliiticl  rid :I littlo Iiigliur t h n  tlie corner 
o f  the niotitJi. Sti1)iiieiitd ti:tirs hie, fcw r i i d  short. Sliort 
ttyelnslios on iippci. lid of eye, hit iio s11lw111:~r vibrisw. 

Jle~~,clro/grrrc c2Ms~cZis.-Vil~i~is~~ rcitciiiietl iis iii the pec.cdi iig 
specks, Imt, tho :iiit,orior itiystm:i:ils loiigw :iid c*oni.ser, the irit,er- 
i ~ . i i i :~ Is  :ud ~ O I J : ~ S  fciver-one of tlie 1:ii.i;sr :riitl t w o  of tlie foriiier 
i i i t h  speei iiioii cxniriinecl. 

Orclcr I’k~ltlSS01)ACTYLA. 



907 

\-ibrissE of Hyracoidea arid l’erissodnctyla. 

A. Proeawia capensis, a primitive member of the l’roboscidean stock. 
11. Topirms iiadims, a primitive Perissodactyl. 

PROC. ZOOL. Soc.-1914, No. LXI. 61 
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HILI,/ocPI.O1id~/’.-~ll vibrissz absent. Eye-lnshei on upper lid 

,41thoiigli tlie vibrisw in t?ie Tapirs :we too slioit to be of 
very much service, their reteirtiori IiiiLrks off thi5 family as the 
niost priinitive of existirig Peribsodactyle<, the Rhinoceros, by the 
.wue stantlard, being the most specialisecl. Another primitive 
fitri:rl c.hxiwctei* of the Tapirs, in iiiy opinion, is the presence of a 
well-defiiietl rlrinarinm of moist g1:iutlul:tr skin. 

of eye. 

Order AIlTJO I>ACTY.LA. 

0 N - It U M I N BiYT I A. 

T(L~OSSU (Dicotyles) t a j a p  (text-fig. 13, A).-The full coin- 
plernent of vibrissw retaiiied. Mystacials 1not1er:ttely long, not 
sprcatling on t o  the :wea of the snout t h t  projects beyond 
the .lower lip. Submeritnls represented by n definite row on 
the posterior half of the lower lip close to the nioutli. Super- 
cilixries m c l  su1)oculars well developetl. Gennl tu f t  divided, 
represented by one or two long bristles in a line with the mouth 
and some distance beliintl it, a.nd by one or two a little higher 
up ant1 set, farther back. Interraninls forming a large tuft of 
about linlf :L dozeit longish bristles just hehind a vertical line 
pmsiug from tlie corner of the nioutlr. 

Hippopotamus cmph ib ircs ant1 CILa7ropotariaus.-Vibl.iusa aborted, 
except tlie buccal,<, which are short nncl scattered (on living 
animal). 

R IJ M I N A N T I A. 

Tribe TRAGULINA. 
Y ~ a y i c Z i ~ ~  h ~ c I ~ i 1  (test-fig. 13, B).-Frill complement of vibyissa 

ret;iiried as  in tlie Peccary (Z’ayasszc t r y k p ) ,  but much less well 
tleveloperl except the interrarnals, which form a t u f t  of five or six 

n t  the posteiior extremity of tlie interramal glandular area. 
Sutmientnls forrning for the most pnrt two definite rows 011 

the chin. Gerial trift divided, represented by one bristle in a 
line with the C O ~ I I R ~  of tlie ~ n o ~ t l r ,  but some distance behind 
it,  ant1 by t>wo or three considerably higher up and only a little 
beliincl and slightly lielorn the level of tlie siihocrilsrs. Snper- 
ciIia.ries forming n moderately well-clevelopecl tuft of three or 
four. 

Tribe PECOHA. 
The buccal, snpercilinry, a n d  suhocu1:tr vibrisss a1w:zys retained 

:ppzrently :LS in the eqrrine Perissodactyl:%, but the gennls and 
lnterrainals niuch less consta,nt though sometimes retained. 

iVa:an?,ffi tenaa ? (Gii:tterndn).-Iiiter~~~tnials represented by a 
sni:tll t u f t  of nboiit three fine bristles just behind the chin; 
genals by a. ptir  of h e  :tnd short bristles set far hick on the 
cheek in n line with the mouth. 
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Axis adis (fetus) (text-fig. 12, 13).-Skin naked, but the full 
complement of fiLciiLl vibrissa present. Iiiterraninl t u f t  small, 
about 1nidw:Ly between the chin and the throat. Gem1 tuft 
represented by two short hrihtles set a little higlier than in the 
Guatemalan Jfamnm, just behiiid a vertical line pashing froin the 
posterior canthiis of the (.ye. 

Text-figin-e 12. 

Vibrissa? of Artiodaetyla. 

A. Ta.yassu ta japi ,  a priinitive non-rwniilant Artiodactyl. 
13. Axis  asis,  a hairless fe tus  sllowing the early development of the 

vibrissa?. 

Cervtcs eZdi (oh1 feiunle).--Interl.Alnal tuft absent. Genals 
represented by two long bristles, oiie iri a line with the mouth, 

61" 
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nnd beneath the anterior canthus of tlie eye, the other a little 
higher iip : L i d  more posteriorly. 

Cervus eEr~~hus.--Interrarnsls represented by one or two long 
bristles a little behind tlie chin. A p i r  of gennls aboiit midway 

Text-figure 13. 

\ 

Vibrissz of Artiodactyln. 

A .  Cepliulophus coronatus, n small Pecoriiie Artiodactyl. 
B. TruguZus kunclril, a primitive ruminant Artiodnctyl. 

between tlie line of tlie mouth and of tlie eye and a little beliiiid 
a vertical line touching the posterior c,lnthus of the eye, ill 
almost the Same position as those of Axis  axis. 

Danm ckcnzcc.--The normd vibrisse present anti long, but the 
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two genal and illterrama1 tufts apparently represented by a single 
bristle each (on living anitnal). 

(7elohaZoph,ss coroiintu (text-fig. 13, A).-Fiill complement of 
vibrissz retained. Intermma1 tuft  small and situated B little 
behind the chin. Genal tuft  tlonble, two bristles a little distance 
behind the corner of the month and beneath the anterior 
canthus of the eye, antl two bristles higher up almost beneath 
tlie posterior cnnthus of the eye, but some distance below it. 

Uoselupluss trccgocn~nelits.--Genal antl interranial bristles re- 
tained, but few in nnmbcr; the genals arising from the white 
‘‘ tr;igelaphine ” cheek-spots. 

N C W L O ~ ~ Y L ~ Z L S  pygrnrrzss.--A srnnll interrnlnnl tuft just behind 
the chin. Genals nbsent. 

Nototrc6gus melanotis. -1nterramals and genak absent. 
Awanaotragiss Z P ~ & L ,  ,4 iatilope cemicapra arid other small cnpri~ie 

and gazelline species.-Ititerranials arid gends nbsent. 
Bos .fioiitaZis.-Gen:ds absent ; interramals represented by a 

single long hi istle (one specimen). 

Tribe TYLOPODA. 
Jndging from living animals the genal ancl interramal tufts 

ai’e absent in C’wii~eliis buctrinnus and tlroaiedarizas and in h n z a  
aiezipa antl J L ~ L G B ~ C O S .  

CONCLUSION. 
The foregoing eiiiiineration shows that in all the principal orders 

of terrestrial rn:iinirittls some, at all events, of tlie species possess 
f;icinl vibrirsre :writriged upon :I definite plan. Moreover, in a 
great ninny cases, within the limits of a single order, the species 
which are defective in the inxtter of vibrisse are the higher 
derivative types, whereas those in which all or most of them are 
present :ire more genemlised types. This may be seen by com- 
paring : in the Marsupials, i”richoszsrzcs with Dei.drolagzis, the 
former being a primitive. antl the latter a highly specialised 
Diprotodont : in the Erlentntes, Dasyptcs with Tcimmdua arid 
Brad?yptss ; in the Insectivores, Ceiatetes with Soren: ; in the 
Itodentia Atherism with h’rethizoia ; in the Primates, the Lemiirs 
with the Monkeys ; in the Carnivores, the Procyonitlw or Canith 
with tlie Ursidz, and the Viverridae with the Felide ; in the 
Proboscidean stock the Hyracoidea with the Sirenin and the 
Elephant : in the Artiotlactyla, the Peccary (lh?/asszc) with the 
Hippopotamus, the Ti<agnlina. with the Pecora ; in the Perisso- 
dactyln, the Tapirs with the Horses and Rhinoceroses. 

Facts such a s  these justify the conclusion that vibrissa 
arranged on the plan nbove described are a primitive marninalian 
character *. This at all events appeara to ine to be the most 
plausible explaiiatioii of the facts, and the same line of reasoning 
may be applied to the carpal vibrissae described by Mr. Beddart]. 

* I think the snl~ociilar~ slionld perhap, be eliminated from this category. 
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It is well known that the hnirs of M:i.iiinials frequently grow 
in tufts, especially where they are associated with scales ; arid 
this is probably a very primitive cliai-acter. No doubt tlie facial 
vibrissze a.re primitive tufts eii1:trged for tactile purposes. I 
suspect they date hack to a vei-y ey Iy  post-Uynodont stage of 
inaniinalian evolut,ion, and that their absence in tlie existing 
Monotremes is a derivative feature associated with the profound 
iiiodifications of the jaws in the surviving members of that  
order. 

That developnierit ant1 deficiency of the vibrissz :we inti- 
inately connected with inode of life is probable. But on this 
head inuch has yet to be learnt, arid before any sa.tisfactory con- 
clusions can be established, fiir inore oliservations than hare as 
yet been made will have to be recorded. Attention, however, 
may be drawn to one or two fe:itnres:-(l) The deficiency or 
complete :hence  of the vibrism in all the Anteaters, like 
Echidna, T U V I ~ C ~ ? L ~ U U ,  and Mccnis, quite iuirelatetl genera. (2) Their 
high tleveloliment in the matter of thiclrness and length in 
piscivorous or insectivorous aqimtic or semi-nyuatic gener:~ like 
C'hironectes, Potanioyale, L t t t ~ ,  and C~noycile, :ind their compara- 
tive feebleiiess or deficiency in a.quatic herhirorn, like the Hire- 
iiians, 1Zippopotumtt.s and Hydrochcemi,s". (3) Their grn.tlua1 failure 
in the Prinmtes pssiiig from the lower to tlic higher types-a 
f:i.iliire probably, I think, coi~~el:i,ted wit11 gr:idnal perfection in 
the use and sensitiveness of the hand. (4) Their liigli tlerelop- 
nient in active arboreal species Iike Squirrels, m d  tlieir reduction 
in size and yuantity in slow climbers like Sloths ( B ~ a & ~ p s ) ,  
Pottos (I'e~odictic.cts), and the Tree - Kangaroo (De?idroluyus 
ursinets). (5) Their general prevalence in  the smaller burrowing, 
bush -f reyuenting or forest species :I 1x1 on gst Rodents, Carii ivores 
and others, and their decadence in larger forins like the Ungulates. 

* The Polar ]<ear i s  exceptional amongst predatory aquatic carnivores for the  
poor developnieiit of the vibrissz. I t  must he remembered, however, that i t  is 
probably derived from soine bear akin to the typical zirs?cs group, in which the 
vibrissz were already defective, and that it feeds mainly upoii seals caught at 
their blowholes or lying on the ice-floes. 


