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I ?  

1 1 ? t 1 . 0 d l l C t l O ~ L .  

I )~ i i : i~g  tlic 
t inie I was Supelintendent of t h e  Zoological Society’s Gaitlens 
only one example, a specimen of il1wiis tricuspis, was exhibited. 
Of t h e  external characters of this  a n i n d  I made sketches arid 
notes immediately after it5 death. Otlieuwise I have seen 110 

fresh inaterial. But  in  the  Natiiial History Museum, in  addition 
to  a large number of tlried skins and mounted specimens, there 
are examples preserved in nlcohol of M. tric?ispis, M. tetwidrictyla 
( = Zongicatcdaia), and immature individuals of X. peutatlact!/lcc 
I =cctwita), and M. jcc7wnicn. Through t h e  courtesy of Mr. R. H. 
Burrie 1 have dso  had t h e  opportunity of examining the material, 
including an:btomical preparations, in t h e  Museuiii of the  Ro! nl 
College of Surgeons. This paper is based upon a n  examinatiou 
of this material ; but  I paid no specid attention t o  t h e  shape, 
niiniber, and disposition of the  soales on tlie body and tail, sirice 
these have been already described i n  systematic papers. 

,!dthOLIgh Gray * and Fitzinger? di i  irlerl t h p  Pangolins in to  
several geneia, which mill he refelred t o  Inter. other  mono- 
glapherc of tlie gronp, like Jeritiiilr ; and 3latschie s. aqsigned it11 
t h e  species t o  tlie single genus X c c i t i s :  a r i d  their example lias 
been follonetl, I belie\e, by all sybtematic and faunistic writers. 
Thib coiirse I propose t o  adopt i n  tlie first par t  of this paper. 
leal ing t o  t h e  final part my conclusions respectiny the  generic 
subdivisions justified, in my opinion, by the  f x t s  estnblislied. 

Pangolins a l e  seldoiri inipor tecl alive t o  Europe. 

8 Pioc. Zool. SOC. 1865, pp 363-371; n1w C”dt %leiitate Dilamm. 1869. 
t SB. Akad. Wien, lxv. pp. $1-83 (1879). 

9: SB. Ges. nat. Fr. Herliu, 1894, pp. 1-11. 
Notes Lejderi X u s  1882, p. 206. 
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T h e  facinl vibrissce, as i n  t h e  American Ant-eaters, are reduced 
to a, fern short  fine hairs on t h e  lips and round the eyes, t h e  supra- 
orbital, genal, and interritmal t u f k  being aborted. 

The  ~/t,ii~arizoz is to1era.bly well-defined, na.ked, moist, and 
nreolatetl. It is witliout metlinn groovc1, xncl the nostrils a r e  
narrowly separ:ited i n  tlie mitlclie liue. They are  well developed 
a n d  n o r i d ,  being expiidetl at their  antero-internal ends mid 
posteriorly form a narrower ciuved slit. 

The e c m -  viiry consitlelnbly i n  sizr, hut are aluwys comparn.1 ively 
small. 'L'hny are  largest iii JI. pentccdccct$cc (=awi ta) ,  where 
excli consihts o f  :t wAl-dewlopctl fla,p standing awny fron: t'tJe 
he:d.  The upper edge (106s iiot rise above its point of' attaclinient 
i n  front. It, forms :in >>.l)rnpt angle w i t h  t.he posterior border, 
which inferiorly is  angled a ~ i d  t,irrns forward running into a 
slightly sinuous inferior kmder. The shallow cavity of t h e  ear is  
tlelined below and behind by a. siiiiious ridge pnrollel i n  a genei,a1 
w;iy to  t h e  external erlge. 7ri front it; forms :L sixill, possibly 
-' tragal" thiclieiiing! an11 liehind this there is a mitle s l inl lon-  
:i.nguliir notclr. Above :inti a little heliincl the notch is the  con- 
spicuously exposed orifice. 
In X .  c j i t z~coz ica  t h e  postero-inferior r im of tlie pinna seen in 

X. p e ~ i t i i d a c t ~ / l ~ ~  is i ~ ~ l n c c t l  to  it. tliiciirnetl srtbvertic;1l rir 
iritegunieiit wit11 a. lightly convex, slightly sinuous pohterioi 
;ind a correspon(1ingly concave, more strongly siiiiions anterior 
eilge, mitii IL mirrow notch Ijelow. within which lies t,hc allnost 
conceded orifice. The ear of *lJ. ci.c~s.sic~~cudtrtc6 is nly:ii,entjiy 
similar t o  that of X. jarcriiica. 

I n  M. tricmyiis the  thickeneil r im seen i n  J L  , joz~a~z ica  nud 
ovssicaccdicta lias entirely tlisnppeareti, the posterior. border of tlie 
slit of tho ear mliicli cont;iins tlie oriiice in  i ts  lower portion 
Iieing flush n-ith t h e  skin c,t' tlie head behind it. I n  the rernairi- 
ing  African species t!ie pinun is sititl to  lie similarly absent. S o  
trace of i t  is cletect;tlle on tlried skins. 

Y?Le Fore Foot. 
'The fore foot Jins five (ligits, of which tlie 3ri1 is aiways thc  

Largest, nrtrl t h e  2nd xiid 4th larger blian t h e  1st arid StIi, tile 
2nti, 3rd, ntitl  4th carrying *-lie fa1t;ite fossori:tI c1:iws. 

111 it newly boni young, preserved in a lc~l iol ,  of 3f. putcdcict,&: 
Linn., tlie :trraiigeiiierit, of the  digits is ~le:LrI~s~mn~etr icn,I .  Tiley 
are tolerably evenly spacerl. Tile 1st and 5th are  sinall i i i i{l  si i1~- 
equal, :iiid a re  set almost oil the  sIiiie level on tlie innc.v :ri>c! 

outer sides of tlie foot respectively, the  1st being o n l -  
advance of tlie 5th. Tlie 91~d ~ i i d  4th are iniicli 1 
approximately e q i d  in  size: aiid are  :wmetl with long poirteil, 
slightly curvet1 claws. Tlie 31~1, i n  tlie centre of tlie foot, is COIL- 

sidernbly longer arid strongr timn tlie 2nd or 4th. The upper 
surface of t h e  foot is covered n.itli scales down to  tlie base of t,he 
claws. The lower stirface is yiiite naketl and is covered for tlie 
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most part with smooth wrinltled skin, hut towards the outer and 
inner sides of the sole, behind the 5th and 1st digits respectively, 
there is an ill-defined granular pad, the pad on the outer side 
behind the 5th digit being set a little farther back than the one 
on the inner side behind the pollex. 

I n  the young of 171. jaomica the tore foot agrees in the bcaling 
of its upper side and in the relati\ e lengths and disposition of its 
digits with that of X. pntudactyZa ; but the claws of the 2nd, 
3rd, and 4th are more cnrvecl and relatively much shorter, ant1 
the sole of the foot is granularly corrugated all over and carries $1 

Test-fignre 7. 

c '  I . . '  
A 

A .  Riglit fore foot of young IWanispentadactJla from below. 
1:. The same from the inner side. 
C. Right fore foot of iW.jacar~icn from 11elon-. 
1). The same from the iiiner side. 
13. Itiglit fore foot of M. t k x s p i s  froin bdow. 
1'. The same f r o m  the iiiiier side. 

1 and 6 first and fifth digits. 
(Drawn from specimens preserved iii spirit.) 

,LIlgIe large pad, as wide as the foot, wliich repreaents the plantar 
or cal-pd pad, or both combined, of the iiormnl mammalian foot. 

01 the third Asiatic species, 211. crctssicazcdata. of peninsular 
Indrit alid Ceylon, I have seen only dried sLins, in which the soles 
of the fore feet are too shrivelled for wcurate interpretatlor1 of 
the pads ; hut the digits appear to Le quite like those of 31. pen- 
tutZuct$a arid -11. jccvmzica, although the claws are long as  in the 
foi nier, being, R S  in that  species, mucli longer than those of the 
liind feot. 

Of the two big terrestrial African species, il1. gigantea and 
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iM. tenzminckii, I have also seen only dried skins ; bnt  in these I can 
cletect n o  structnral points suggesting a n y  difference of moment 
from t h e  feet of t h e  three Asiatic species. 

But  in  the  two sinall : w h r e a l  African species, M. Zongicazcdata 
and Af. tricttspis, tlie fore feet present well-marked diferences 
from those of t h e  other forms of t h e  genus. In the  first place, as 
oilier observers have noticed, t h e  upper side of the  foot is hairy 
ant1 not scaly. But  there  a7:e also distinct difl'wences in  t h e  
digits. The 1st or pollcx is ininrite and represented by little 
inore than  a small functionless claw behind t h e  base of tlie 2nd. 
The arrangement and relative lengtlis of tlie 2n6, 3rd, and 4 th  
a re  as i n  t h e  other species, with she claws strongly curved and  
sharp. B n t  the  5 th  digit is considerably larger than t h e  lst, i s  
set far i n  advance of it and rises from t h e  hnse of the  4th, t o  
which i t  is tolerably closely united, more closely than  t h e  2nd is 
to t h e  3rd, in  a manner indeed suggesting incipient syndactylism. 
The sole of t h e  foot is quite sinoot,h a.nd carries a well-developed 
pad similar t o  tha t  of &I. jawmaice, bu t  better defined. 

The Rind Foot. 
The relative length and disposition of t h e  digits of t h e  hind 

foot of 31. peiztadactyla and 31. javaizica are  nearly t h e  same as 
in t h e  fore foot in the  sense t h a t  t h e  %nd, 3rc1, and 4 th  a.re t h e  
largest and t h e  1st  and 5th t h e  smallest of t h e  five. B u t  i n  t h e  
two young examples of these species examined there  a re  some 
iioticenble differences i n  their  feet,. I n  M. peiztudactyZa t h e  sole 
is longer and narrowed tow-ards t h e  heel, which is  covered with 
naked wrinklecl skin. The anterior pnrt is padded and granular  
anil extends forwa.rds betlreeii tlie 1st and 5 th  digits, encroaching 
upon t h e  underside of t h e  2nd, 3rd, and 4th, u p  t o  the level of 
their fusion, a n d  t h e  3rd is only a. little longer than the  2nd or 
4th, t h e  claws a.nrl digits being much shorter than i n  tlie fore 
foot. 

In X. ja~~a?zica. on t h e  contjr:ji,y, the  pad whicli, like t h e  area 
in  f ront  of it,  is granulnrly ronghenecl, does not extend forwnrcls 
betweeii t h e  1st  and 5th digits, bu t  len,ves the  lower sides of 
divits 2 t o  5 uncovered for some distance behind their point O F  ? union. It is quite slinrply defined from the  scaly skin of t h e  
tarsus behind, its posterior tliird being narrowed, and i n  f ront  
its anterior edge is also inore sha.rply defined thi~r i  in 111. peizta- 
tlrictyla, aiicl tlie 3rtl digit is larger as compnrecl with t h e  2nd 
and 4tl1 than i n  tha t  species. 

On dried skins of adnlt nnd yonng exa,mples of these two 
species t h e  most noticenble tlifference in  tlie hind foot lies in t h e  
claws, which a r e  longer, sli:wper, arid more cnrved in javccniccc 
t,han in  peTrtadcccly2a. As others have observed, they are  nearly 
as long iiijavauica as those of the  fore fdot and are  no doubt 
scansorinl i n  function. I n  pentcr.tZactgZu they a re  sometimes 
tolerably sharp and long, a t  other times blunt  and slioi-t, owing 
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t o  wear. I n  one example of th i s  species from Amoy tlie pad 
behind t h e  base of t h e  digits is subdirided by radiating grooves 
in to  five distinct areas, four of which. forming t h e  ciirved 
distal edge of the  pad, suggest the  four combined lobes of the 
plantar pad characteristic of many niammals ; but considering 
t h e  dried condition of t h e  specimen it would be unwise t3 a m m e  
t h a t  homology. 

I n  dried skins of t h e  common Indian and Ceylonese species, 
M. crussicazcclatri, t h e  hind font differs very niarkeclly from that 

Text-figure 8. 

/ 

E 
A. Riglit liiiid foot of yoiiiig Jhzis pmtacZnctyla from 1 ~ 1 0 ~ .  
13. The iaiiie of p~i i i ig  H..jnranicn. 
C. The  mine from i)e:ow. 
I). Riclit I i i i i d  foot of X. t i - i c z ~ ~ p i s  from Iielcv;. 
1C. 'tie wine h i n  the iiiirer sick. 

1 axd 6 first and fii'tii iligits. 
( I ~ M  11 froni sprciiiiens lwe.crred iii  bpirit.) 

of *11. j a m n i c a ,  less so from t h t  of _li. Iievtcidnctpln, wliiclr is 
almost, internicdinte. It is compact niitl s l io~% a n d  stiii-ripy, tile 
coarsely granular p d  extending iip t o  t h e  base of t h e  clarrs, 
which are quite short, blunt, sliglitly cim-etl mid depresscd ovel' 
t,he anterior edge of the  pad. Although this foot, jndgiirg fro111 
i t s  shape, seems designed for walking 011 the  ground, we 11ax-e 
the t,estimony of Sir Emerson Tenrinnt to prorc t l i n t  this Majiis 
is able to  climb. 
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Judging from dried skirs and mounted specimens, t h e  hind 
feet of tlie large Af ricnn terrestrial species, ,If. gigmstea a n d  
H. tenzmixckii, are  short aiicl stumpy and covered with a con- 
tinuous par1 rip to tlie tips of the  bliort, cnrved, blunted claws 
which rest on its anterior extrernit,y. scnrct4y or not rexchinm t h e  
ground. The claws form nn evenly c u ~ v c d  hue, and t he re  1s no ? 

Text-figure 9. 

C 

F 
A. Right hind foot of Rdult i K w i s ~ i n f ~ a ~ z t c a  fioin the h e r  side. 
B. Right hind foot of adult 111. pentadncfyla froin A:nog, from l)elow, s l i o ~  i:ia 

C. The w m e  from thr outer side. 
1). Riglit hind foot of adult JI. crassieaadatn fioru inner +le. 
I<. Left liind foot of the Same fi*oiii outer bide. 
E’. Loft lnnd foot of adult N. giganten honr the outx side. 

l(Jhtlte pad. 

( Ihann  from diied s h ,  i 

indication of dix ision between t h e  distal entlh of the digits. T l ~ c  
hind feet  of thebe two species do not  R ~ I W R T  to dlfi’er i n  any 
characters of moment from thobe of t h e  common Indian speciei, 
M. cl-cissicazidata, and i t  may be notr(1 tha t  this type of foot 
seems to be correlated \tit11 a rntlier short Imt pon-piflll tail. 

I n  X. loiagicatcdata arid tricwspis. the  Afi ic:m arboreal speciw, 
PROC. ZUOL. Soc.-1924, KO. XLVIJ. 47 
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the feet :ire iiioi'e like thobe of , I I . ~ G ~ . ~ ~ L ~ c c L ,  but, as in tlie case of 
the fore feet, tlift'ei fwm those of :dl other P m p l i n s  in the 
reduction of the hallus. or 1st digit,, t o  an esci'escence beariug 
very sm;i.ll clan- ;inti set behinil t.he base of the 2nd a11d a long 
way behind the 5h!i .  the  4th, 
3rt1, aiid 2~1tl: the four  beiiix :tpprosiinstt.Iy equa.1. uearly OLI a 
level, :tnd Iiavirig s i i i q i i x 1 7  s l ~ r p ,  curved claws. The whole of 
the ndersitle of the foot is smooth : i d  carries a 1:wge flat pad 
which extends f rom the level of tile 1st rligit to the heel arid has 
:I. couspicuous brilge oii its iiiiier side h l i ind  the Iiall\~s. 

!r i le 5tb, inoreover, is as Luge 

y'he Thi7. 
The tail is almnys well developed and powerful, and approxi- 

mately as witle at t h e  I m e  :LS tlie nnal region ; but its well-known 
mri:ition in  Isrigtli :tiicl I>re:ulth relatively to the body is very 
consider:tloie, the extremes being iiiet with in the t w o  African 
qecies, JL. Zo??gicnzitldtc a r i d  X. temmimkii .  The number ant1 
shape of the scales have been clesciibetl hy wtrious authors, and 

Test-figwe 10. 

B A 
A. Upper side of end of tail of -WwL's trieimpis, showing the irregular arrange-  

B. Tlie same of 31, peiztndactyla, showing tlie r e q i l a r  arrangemeiit of tlio 

ai:tny systematists have recorded the puzzling diffeference between 
tlle four African species ant1 the three Asiatic species in the 
:Lrr;tngement of the s d e s  at the tip of the dorsal side of the tail. 
In the Asiatic species the arrangement is almost always * 
symmetrical, the median series of scales being continued unin- 
terruptedly to tlie tip, whereas in the African species the median 
I-O\V is represented by two rows of asyxninetrically disposed scales 
at the distal extremity of the orgitu. 

1111. 17, 18, 1919). 

m e n t  of t h e  scales. 

scales a i d  liriitles pro,jecting lmiea th  the median series. 

* Shown to be yariable i n  -If. C J - ~ ~ S S ~ C U L C ~ ~ ~  by ihth011) (13Ull .  &IS. I'aris, xsv. 
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The presence or a.bsrnce of n naked cutaneous pad at t h e  t,ip 
of t,l:e tziil 1)eiieatli iim also been described. It at ta ins  its 
iiiylies;t, tlerelopment in the  two West  African arboreal species, 
X .  ~on~yicoudc&t and Jf. t r i cus l i i s ,  where i t  is conipai.ati~-ely wide 
an11 truiicatecl niitl in(listinct,ly Lilobetl :tt i t s  ciistnl eiid. Proxi- 
mally to  it there is R nierlinii :ilea of skin left naketl by tile 
ahsence of t \vo  median anti two l ~ t e i n l  sca.les. I n  tlie newly-born 

Test-figure i 1.  
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I n  tlie yonng example of 111. pentaductyla, of app’o\iiiiately 
tlie same age as tlie yoiing jarunica, there i? no t rue  1 at], t h e  tail 
being sc:tly to  the  end beneath, although t h e  scales a t  t h e  
extreme tip are  mncli smaller and less distinctly horny thnn 
the  rest and sepnmtecl by naked skin. But in  drier1 skini  of 
adults a pail similar i n  sliape t o  t h a t  of java7iic,r is present ; 
i t  does not, honeber, consist of smooth skin as i n  t h a t  speciesbnt 
is beset u ith minute scale-like roughnesses. 

I n  some dried skin, of young examples of M. crussiccczidcitu tile 
t ip  of the tail beneath is like t h a t  of t h e  young example of 
pextu.tZact$ei, there  being no t rue  pid, but  i n  adult example4 tlie 
pad I S  a h e n t .  its place being tnkeri by a median horny scale, a s  
Imrd aiitl coiiipnct as t h e  other scnles. Thus Matscliie’s st:itenient 
t h a t  thi< species has a caudal p i c 1  is erroneous, as ,Inthony 11‘1i 
shown (Bui!. Mus. P~ris,  sm. p. 20, 1919). Tlie two Iaige 
Africitn species, X. gigcmtecc and X. tenaimi~cki i ,  liave no pad, 
:cccording t o  l la tschie  and hritliorij . In most of t h e  dried sAins 
i liave been able to  see t h e  scalinq at t h e  t ip  of the  tail has 
i)een destroyed by t h e  d i n n i n g  ; but  m y  observations coiifii m 
Xatschie’. statement oil that  Iiead. 

There are  ioine iiitwrbting f,tcts t o  record in  connection \T ith 
tlie length nncl breadth of tlie tail. Iii X. lon!yiwzdatcc and 
tricuspis tlris oigan is comparntirrly narrow m d  exceectingly 
long, longer indeed than  t h e  hex1 and body combinect, sometimes 
iiearly tnice as long. In  t h e  other specie\ i t  is shorter than  the 
liead and body, :dtliongli only ilightlj SO sometimes in X . j u ~ c m ~ c u .  
Thus i n  tlie lengtli of the  tail. :t i  in  the  presence of t h e  m ~ i c a l y  
terniirial pad, and t h e  structure of t h e  hind feet, JY. j amiz i ccc  
comes nearer to  t h e  long-tailed African forms tliari (10 the 
others. X. pentccduct~/Zcc has a shorter tail and :I les4 ne’l- 
developed teiniinal pad thari M. jcwanicu ; but  wliewas in  t h e  
1 Ltter the  sides of t h e  tail g1mcliia11~- converge from t h e  base t o  
the tip, i n  X. pentndeictyla the  even conrergence of t h e  side5 
ceases hefore t h e  esti eine end, which is almost piallel-sidetl 
:rnd iiioie snbcjlintlrical, suggestiiig gieater prehensile s M I .  
J/. c~-ussiccurduia, geriei< Ily at all eT ents, ha5 a shorter n i i t l  

1,roatier t<i i l  than M .  p,P?l~CLtZltct?& without a pad, but  its side\ 
evenly conrerqe t o  the t ip  :is i n  .jc*caniccc. In  t h e  striictvie of 
{lie tail ant1 of t h e  hind feet i t  comes nearer the  large Africa11 
\ p i e s ,  i n  oiie of nliich, X. te,n~nz7ickii, the  tail is SO broatl a i  to  
11.1re been desciibetl .is pxklle-like. 
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reservoir for t,lieir secretion. h stroiig repulsive oiloui, which I 
iioticetl i i i  :I l i r ing exaniple of X. t7.ic7cspis probably emanated 
from tlirse g1:~iids. The external genital org:tns h t l i  of the  
inale aiitl felii:ile :ire sitnntetl on tlie aiiterior p u t  of t h e  anal 
eminence. 

r ,  lext-figure 12. 

D 

I3 
A. A i d  nitd ,qenital ami t'piiide ~ ~ ~ i ) ~ ; ~ . j ~ i ~ , ~ i / j ~ ~ ~ .  

13. The s:iiiie of yoniig male 11. pci~tnti,ri,t;jin from S e p a l ,  sli( in ill: especially 
t!w ohlolip. prolmbly gl:iiidiil;i~, dcpreision Iiclhiiiil tlie a i i a l  einiiieiiw 
i u i d  tlic disarraiigeineiit of tlic wale5 011 the h : ix  of the tail.  

C. l'lie r m i e  of adult in;ile 21. fr icr(s l! is ,  4 o n i 1 i q  tlie wiile oritice of tlie a i d  

11. .tii:i! .S:K G f  the aaiiis q w k s  c1il:itc;l to sli~in. tI1r i i i w i i k  :iiiiii :id oiic of 

F:. Aiinl SIC of female X .  t i h r s p i s  eqmi:ded t o  r l i o w  tlie oritice, of tile m : i l  

Sac. 

tliv aiial g1:iitils (9)  di.arctec1. 

glands (og)  ail t i  helow the Cac tlie \-nlra aiiil clitoris. 

111 .If. ti;cztspis the  :111nl tlepressioii is well tlefineil 110th iii the 
ni:ilc a l i i l  tlie f e n d e ,  ant1 wlien closed its orifice forms n trans- 
verse cleft. There is iio tlepressioii on the hairy intcgunientd 
area lietween t h e  eniinence ai id  tlie Ixise of tlie tail : ant1 the  first 
row of scales on t,hr la.tt,er foriiis i i n  evenly cnrretl tmnsrerse  
line. The penis is a short, conical process lrojectinc'. froin t h e  
fore part of t h e  eminence, a1111 the  orificc? of the  
may be see11 siuronnderl by the prepuce. 73ie perin:eal area 
is short. 

In t h e  feniale the  vd\--n opens jnst in front of tlie anal 
depression, and beneath i t  there  is a small bilobecl clit,uris. 1n 
this sex also the  perinzeum is short. 



I n  a young male of X. pe;ifutluct?/lu there  i s  :ilso a c:ibtinct 
anal eminence with t h e  anus opening upon i t ;  ant1 jlist in frolit 
of the  anus there is a short projecting penis, whicli. lion-ererl is 
inucli slenderer than i n  t h e  specinien of X. tric,!spis esaniiiied. 
J u s t  hehincl the anal eminence tliere i s  a T-ery distinct, trans- 
wrsely oldoiig pit, about half tlie width of the  einiiieiicc and 
showing z marked depressiori i n  its cent1.e. This is p rohl ) ly  
glandular *. The s c d c s  a t  t h e  root of the  h i !  do not  forin :in 
evenly curved line owing t o  tlie for\vartl shifting of t h e  i i i e lh i i  

scale of t h e  first row out  of line v i t l ,  the  two arljoining s,.aie.: 
so t1ie.t i t  lies just  behind tlie pit above mentioned and proIx11)l~- 
:icts as a lit1 to  i t  when the  tnil is lowered. 

I n  a snh-ndalt male of JI. jtrwnicct from Ch:int~aboon. Siniii 
(,Y. S. Floxcer), the anmi eniiiierice is very pronorinced, iiud die 
:inns it,self is sunk in a deep depression fornied by n thick 
niuscul:w p~oject inp ritlge arising froni t h e  circuniaiixl :ireR. 
‘l.’lie orifice of this depression when close forms :L triiiisrcrse cleft. 
suggesting a, very large a n d  orifice. Froni tlic nnt,orior eiid of 
t h e  m:trgin of this depression depends tlie sliort simple penis. 
The anal eniiiience is defiiietl liehind by a tra.risverse externally 
carved groove ; bnt  there is no depression behintl i t  siicir as is 
seen i n  the  yoiing exaniple of 21. pantadnctyla. Tlie first row of 
scales at the  base of t h e  underside of tlie tail foimis a n  evenly- 
crirverl series. 

In  a yonng feniale example of M.jn7:ui+,icn, there  is :I com- 
pnra.tirely lorn :trial eniineiice ; the  a i i~is  i n  its centre i s  not 
insuril< anrl t h e  vulva ,  a transverse slit, lies just, i n  front of it. 
l h e r e  is no pit behind the  anus, aiid tlie first r o ~  of srales of t,lie 
tail forms a11 ererily ciirr-ed line defining t h e  postaniil area. 

The observntions nbore recorded, especially t.liose relatii:g t o  
t lie probably gla nclul ai- pos tan a1 pit an d the  d isarrangrr nr en t 
of t h e  scales of the  first row on the  tail in N. peiitadrcct?yla. call 
for fnrt’her exaniinatiori of t h e  anal  anrl genital regions 011 fresh 
niaterial, not only of the species here described Imt of X .  c i ~ s s i -  
cnidatci, M .  telnmliickii, and -71. y ipn tea .  

, I  

The ClnssjJicritioii uizd Cenwic AIToi~ieizelcitzcre of the Pangolms. 
Froni tile preceding account i t  will be been t h t  the  1iatiii.e of 

tlie vaiiations i n  tlie external characters of the  M:inid= :II e in  
many cases of greater than specific value according t o  nioJerr1 
st:mderds. 

1. The small, long-tailed West  African species, L1f. Jo~igicuudut~i 
ant1 triciispis, clifier from t h e  rest in the  structure of their f ront  
aiitl  hind feet. There are minor differences as well, such a., t h e  
gieat  lengtli of t h e  tail, t h e  developnient of its terminal pad. etc., 
associated no doubt with t l i e  essentially arboreal liabits of tlie 
aiiirnals. B u t  tile structure of t h e  feet alone is quite s(iffirirnt 
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to justify tlieir separation from t h e  rest. Tlie two species in 
question are, moreover: so different from each other i n  scale- 
armature t h a t  they were given suhgerieric raiik IJY Gray, ant1 
full generic ritnk by Fitzinger. 

2 .  In general form, appearance, a.nd liahit.s, as well as i n  the  
s t ructure  of their  feet, the  species mentioned in  t,he laat 
paragraph are  strikingly tlistirict from tlie t,wo large, heax-ily- 
built terrestrial species, ~ 1 1 .  t e v m i i z c k i l  :iiid JI. gigcci~tecc, of tlie 
s;Lme continent. Kevertlieless, t h e  four Afr ic i~ i i  species resemble 
each other, arid differ froiii tlie Asi:itic species in four chnracteix, 
whicli compel t h e  belief t h a t  they belong to  t h e  same stock. 

xiphisteriiuiii in to  two hr~~nclies extentling backwards t o  t h e  
posterior i ihs  * ; (3) tlie dU$JliciXtiOIi of t h e  niedi:rn line of scales 
on  the upper surface of tlie t,ail ; ( 3 )  tile :xbsence of hristles 
protruding bet\\-een t h e  sciiles j (4) the  total suppression of tlie 
pinnn, of tlie ear. Of these cliaracters tliose supplied by tl ie 
iiphisteriiiiiii mill appeal most st,rongIy to ;rn;itoiiiists ; is  evideiice 
o f  kinship ; but the seeniirigiy frinctionless nrr;ingeriient of tlie 
caudal sc;rles is  a specializntiori 11eiliaps 14s cogent oii tlint lieacl 
its any. 

. the  aiphisternnni is 
coniparatively sliort, niid ends iii an espandetl pliite xl>:t.!ied 
something like t h e  blntle of a spade. the  Iiieriian line of scales is 
typically coniinned iiniriterrupterllyll~ to  t'lie entl of t h e  tail, there 
:we bristles projecting loene:ttli tlie sc:rIes +, and  tlie pinixi of 
tlie ear is retained eitliei ns ileiinite ridge, or :t coiiipar:itively 
large flap. It is perlia1)s needless t o  poi!it out tlint i n  tlieso 
characters t h e  Orieiit,al species foriii tliz 11iore priixitive groiip, 
and  tliis points t o  Asia: n r i d  not Africn, ns the  origiiial home 
of the ortiel.. 

3. In t h e  case of the  three i1si:itic species, dthoi igh 
iW. pe,atadactyZcc is i n  soiiie respects iiiternieclint~e I)ei;wieen 
df. ci-assiccuctlata and 111. j i m i ~ i c ~ ,  i t  tliEers from botli in  t h e  
large size of t h e  pinnn ; :~i i t l .  iiplmreiitly. ia the presence? in  t,lie 
innle at least, of the postanal glnntlnlar depression, not  t o  nient.ion 
t h e  peciiliar narrowing of tlie dista! end of tlie tail. Setting 
th i s  species on one side, dI. crassiccir~drdn and ,jccmi~icci differ 
considerably from one :i.iiot,lier i n  hnbits, general form, in  the  
strrict.tire of tlie liirid foot, ant1 i n  t h e  absence in  the  foimei*, 
and t h e  presence i n  the  latter, of the caiirld patl; and since, it, 
may be confidently :>nticipat,etl tliat otlier differences between 
these t,hree Asiatic specie.: will be rereadetl when properly pre- 
servetl m;i.t,erial i n  xlcoliol is aviii1:ible f o r  examination, I propose 
t o  assign tliem t o  tliree tlistiuct genera. 

It remains now t,o be seen vhiit iisnies a re  a,vailable for tlie 
genera Z propose t o  admit. 

r ,  lhese  cliaracters itre :--( 1) the  prodigions elongation of tlie 

In t h e  Asintic species, on tlie cont 

* Mas Wehei, Zool. Ergelxi. eiwr Reice Nwlcrl. Ost-Ind. ii. pp. 59-86, p1. iu. 
I I I  tlic explanation of tliib ~ilatr, fiq. ti4 i> Inliellerl by erro? nzacriiru figs. 63-66. 

iiistead of crrrasicaudafn. mncr-rc~rr hiiig it  s: n o n j  111 of longicnzida~n. 
t Often rubbed oRor shed in old spcci~neiic. 
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Text-figure 13. 

A 

3Tatschie ant1 Trouessnyt ntlopterl LinnEus’s nanie i n s t e d  of 
Brissoii’s, n hich has four yeais’ priolity. 

Two new siilgerieric rianies weie introduced by Rnfinesque in  

* Shown by ’I’lionins (I’m-. Zool. Soc. lRII, p. 133) to be the same as the Cliiiie-c 
and North Iridlaii f n n n ,  !,etlei. k i i o n i i  :I$ nwri tn,  slid not, as IWS supposed, the ?iiiiiiu 
as the species of ~’eiiilisli~ar liidia mid C q l o n ,  nhich lion’ takes ilie liaiilc crosri -  
c a d r i t n .  



EL’I’ERSAL CHARACTERS OF THE l’AiTGOLIXS. 721 

1821 (Ann.  Mci. Phys. lirns. vii. pp. 214-21:;“). W i t h  a clear 
perception of tlie v:tlrie of tile distingtiishing cliai-acters between 
the  five-toed ontl four-toed species, lie subdivitiec! X m i s  into 
two siib,genei.n, PrciLyoliiaits for pextudact?/kc Linn. and b,nchyzcra, 
a i id  Z’hataginus for tyictcspis niitl  c r o y m ,  two alleged new 
species, alt,lioiigli ceo~y12.~- from tlie reference t o  its large scnles 
is evidently :L syiionyin of lo/igicr/wlutcc Rriss. These two 
sn1)genel.a. he tlesignat~ed also Iiy t h e  triri:il names Pangolin 
ant1 P1i:~tiigin. 

An xrlvaiice i n  t h e  c1;~ssificxtion was ni:I.(le by Smidevall i n  
1843 (K. Tret.-AUiatl. Hxntll. lxiii. pp. 245-281), when he 
tlivicled t8he I< i io \~n  species of LIIuiiis into thyee snbgenera, 
restricting Xali is  to  l ~ ~ ~ g i c ~ ~ d r c t a  A I I ~  tyicuspis, PiLolidotus t o  
aspem (=jciicc~ciaicn), j u i ~ u i z i c a ,  ant1 d&zrcnni ( = pentadactylrc), 
aiirl proposing the  new Iial i lC I’hntciges for lrcticazidrc (= crcissi- 
cccicd(~ta j and ~ e n i w z i n c k i i .  

lI7itli certnin adtlitions : r i d  enientlations Gray’s clnhsiScatioris 
of 1865, 1869, and 1873 were il.:nplificxtions of the  systems of 
h i s s o n ,  Linntrns, Rafinesqne, and Snriclevall. He divided t h e  
fnniily into tn.0 nmin sect,ioiis typifietl respectively by tlie 
nia.nifestly fire-toed and tlie nppnrentlp foiu-toed species a.fter 
tlie mrinner of Urisson, Linnmis, and Itafiitesqiie : and. following 
Snntlev:tll, he iestri(;tetl .Ifmais to  tlie four-toed forms, comprising 
longicrcicdatcc ( = tetm,dtcctglci) a.nd tricuspis ; and l’holiclctus, 
bro:i.tlly speakinp, t80 the  five-toetl species, inclntling of coiirse 
pei~tc~dccct&, gii-ing fill1 generic nui1; to  tliein. I n  this lie was 
followed by Fitzinger i n  18’72, and,  i n  effect, by Trouessart i n  
1899 ant1 1906. although the  latter regmdetl tlie two groups :IS 
of siihgeneric valne. 

Thew are  t,wo cartlinal poiiits to notice i i i  these cla.ssifications : 
-‘(I) tIie :iIlocat’ion of the  nitme Xciwis t o  the  four-toed species 
was clearly inad~rrissible, since t h a t  naiiie was basetl in  1758 npon 
X. pr tadncty lo  d o n e  ; (2 )  a s  reganls Pholirlotus, Stindevall (ant1 
following liini Gray, Fitzinger, a n d  Tronessart) was ~ r t i n g  qui te  
within his riglits i n  applying i t  t o  t h e  first of the  five-toed 
species assigned to  it by Brisson. His :tction in  so doing WRS 

tantninount t o  selectiiig peiztuduct~/Za a s  its type. But  the  actiial 
arid verbnl selection of petitatlrcct~jln :is tlie type of Pholidotus was 
npp,areiit,ly left to Troriessiirt in 1905 +. T o  the  fiwther sub-- 
division of  tlie fire-toed species I shall re t imi  presently. 

Revertiiig to  tlie foiii.-tuetl gronp, Gray, a.ppreciating tile 
differences loetveen tlie two  ;tdniitted species lonyicaz~dccta :mtl 

5 -\ rare work t o  which f w  \j-sternatista apparcritly have h a d  access. Thr  
volume 1)csri tire date 1820: Init. ;iccordinrr t o  MY. C. I). Hlicrborii, it W R S  riot 

i t s  allieq. XIoreover, lie nssigirrd Plrolidotus to  Storr 1780, not to I<risson 1762 ; 
hut  Firire Storr quoted no specific xinine nrrtler that  title, iicither tetmdact?/Zn nor  
any other specie< can ire its t.ype, ns-ipirig tlie naine to him. On a11 wtmts, 
therefore, Sclater’a action m,ry be clismissed as iirvalid. 
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trieecspis, nltAough referring both t o  t h e  genus Jfw~is,  i e s t ikwl  
t”ie lattei. term i n  n subgeneric hema t o  loicyica~rclnta, m ~ t i  
:idopted as a subgenus for  triczcspis, Phatciyijz of  Kafiiiesqiie. 
takiug, with c1i;wacteristic perversity, t1ia.t . author-r Frcllcli 
relideiing of tlie title Yhataginits. Fit,ziriger :~lso perceix-r(j 
the striking differences between these two foriiis, anc! wide 
following Grny iri assigiiing boiiyicccecdntu t,o Jficlai .9.  ititi-ociiicec! 
t h e  new mime TPiglocfiirioloZ)?~is ;IS a siihstitiate for l ’hntc ig in  11s. 

Thus of the  two long-tailed arboreal iV. hfi icni i  forms, the  
smnll-sc;tled species triczcspis lias three n:rines-P/Lrttrclii?/.~c.~ E : t f .  

1821, Phcctayin Gray 1865, a n d  Tr~gloehi72olo~?his Fitz. lS72,  
~Ivllereas tl!e 1:i.rge-scaled species, lo.izgicaudatu, is witlionr geiieric 
or subgeneric title, i?icii~is being iiiadinissihle for  it. Since this 
form a p p r r s  to  ine to  deserve generic rutil;, I propose 1-T07?i(<Wk 

for it. 
To tlie fire-t>oetl species n consic1er;tliie number of generic or 

subgeueric names have been applied. 
Manis Linn., with type pe?ctutlactyln, trikes I’holicloti~ FI. 

as ti. synonyrn ; ant1 t o  this may hi. ackietl pcu?golinus 1 
witii tlie same type, arid i ’ c ~ j < ~ o l i i i  Gray with type d u l i i ~ c c n i ~ i  
(= pentntlacty7u). 

f’?z,iitar~es Siuiidevxll contninccl tlie Intlian species Zaficcir*da. 
;mtl the African sFecies t m ~ i ~ i i i c k i i  :is stater1 on p. 158 of lli:, 
tre:rtise ; brit on p. 273 Sundel-all definitely cited Zaticrri/~lc~ :IS 

its type. A n  older riame for this sliecies is c~~assicctz~dutu GwF. 
St.  Hilaire. To tlie synoiiyrny of Phntuges must he :idtied I’ltattc- 
yenus supplied by Sriiirlevall ass a n  nlternative. 

dmir,teci Asintic species are alrently snitml 
Ice there  appears to  lie n o  awil;xble tit’le 

~ I propose Pn~~aiizanis for it. 
,Sriizftmkb wns applied hy Gray ill 1865 t o  tem:iz’iiicJ;ii, one of tlre 

two hrge African foritis ; ant1 since t,lie ot,liei, gignntea, appears 
t o  lit: congeneric witli it, I assign botii t o  tlint genns. 

Thus t h e  geneyic names with tlieit s;viioii~-n~y anri t ?;p-species 
will :ippai.ently be as follows :- 

1 . Xn& Linn. Type pe?itnc!actyZn. 
Syn. Picolidotws Brisson. Type pitutlccct~&. 
,, Pungo1iiztc.s %if. ~~pe~ientccc!uct~lcc. 
,, Pa?l~~ObilI, Gray. Type Qe?i,tadccct?jla. 

2. I’hntupes Sund. 

3. i’nrariiaiiis, nov. Type ja~uniccc .  
4. A”nazctsia Cixy. Type tenLnzii~cIii5. 

5. Phntaginus Rnf. Type triczispis. 

Type crussicatidritic ( = Inticiciid~Lj. 
Syn. l’hutayenits Sund. (Propose(1 :is an alterriatire.) 

This genus n.lso includes yigwdea. 

Syri. I’htagi7a Gray. Type t~icuspis. 
,, Triglochinolophis Fitz. Type tricrrspis. 

6. Vroinccnis, nov. Type loiiyicaudata. 






