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G E O L O G I C A L  S U R V E Y  OF INDIA. 
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Is the Jortl.nal of the Asiatic Society of R e r ~ ~ n l  " for t l ~ c  -c.:n. lQSO tltclc 
nppe:~rctl ;L paper by t,lic present nuthor. ul~dcr the title c,f ;L .. Sketc l~  of tllc I I i s t o ~ . ~  
of tile I*'ocsil Vcrtt'bcrtn, of India." in ~ h i c h  e~-er?- sl)eci(s of los~i l  ~c.rtcl)r:rtc 
anim:rl the11 discorered i n  India was recorded, ~ h i l e  there was also giver1 :L sltorl 
sumlnuly of tllc labours of those palsontologisis who had written or[ tllc Irldi:~n 
Lt'ossil Vcrtcbi.nta. Si~ice the date of publication of that  paper a gl,eat in- 
crease in our li~~o\vlcdge of the subject has been obtained, and it llns ;~cco~.din~ly  
been tliouglit ad\ isable to republish tlie yubstanec of that piper, wit11 sucli :ld- 
ditions ancl ;\ltelxtions as are necessaly to bring it up to the present s t~ i tc  of our 
k~iorvled~e. 111 m.my instances these alterations l iaw been so c+tcn>ivv as to 
have made it ncces.ar,j to totally re-virite a great portion of [lie oricinal papc.1,. 
It has b ~ e o  tl~ought better to omit the introductory portion. in wl~icll the n:llnes 
of the chicf workers iri this field of enquiry are recorded. as there is no cs-c~~ti:ll 
alteration to be made regarding them. Some introductory obserr at ~ o n s  on the 
gtner;il rel.ttic~ns of the Indian fos i l  vertebrates 11s~-c like\\ isc been omitted. as 
well as all the 1.eferenc.e~. The record of the localdist~.ibiitiol~ of speci~-.  and the 
places where the more remal;ablc specimens a1.e prear1tt.d. fo1,111 n tlcw fc:iture 
in this memoir. 

'l'llc I ) l ~ ~ u  of tlie original paper has been in  the main s t r i c t l ~  ;rtlIicrt d t.1 : t l~ i s  
conhiats in t.~h-inz e :~ch  of the c l~sses  of the \erta'ur.i- r :~ntl  ~,c-c,orllil~; t1lc.i~ 
gological tlistribution, from the oldest to the present tillle. At tllc C I I ~  :I s)st( 111- 
atie ~~11opsis O F  a11 the lino~vn forms is gi-ieu, arraiided :~ccordiug h) tllcir gcologi- 
c;ll distributioii : arid also an alphabet'ical list of the specie-. 

CLASS I.-PISCXS. 

( ' t t ~ i ) ~ , ~ i j ~ t ~ , ~ ~ i ~ . - ~ l ' l ~ ~  cnrliest fishes of which there is any record arc krlo\vr~ 
rncroly 1 1 j  a fow ~l)ccimc~is of teeth sud d01.sal spinc- o1)t;~incd in t l ~ c  pnllroaoic: 
rocks ol tlic Salt-range in the P~tujib. TBc beds from n-hie11 thcsc rcmains wc.1.c 
Obt:~illLld :LTO tcrlned tlic " Productus-Limestone." and are co~isitl(,rcd to c01.l.c- 
spond rou;.hlj to t l ~ c  cnrboniferons of Eu~ope. Among tlltsc fisllcs i11el.o is :I rlc\v 



kuo\vrr ~ I I C  I : ~ I . ~ C S ~  of  tl~tmsc. 1) it1d/ct1711, r.iv:~ls iir size tlic I . : I I I ~ ~ C : L I I  D. g;gnttf, ! , , I ,  : 

ill(-IT :LI.C sc\-c.1.11 sl)cr.i~lic-r~s of ill,. teeth :rnd j > 4 i ~ s  iu tlic Indian 3lu..;cum, nrrd d-I  
in tlic c~rrllcction of t!rc Ilon~b:r> I31.ancli of tlic RI)) a1 ;isintic Society ; there is a l - J  
a ccr\ic,:~l rct.tcbr.:i. p:u,t of tllc mantlil~lc, nlld 2111 npl,ct. molar i r t  tlrc Britis11 
blnseutn: rrtn.iins oi tills spc.t.it h Ir:~re Lwcn obt:lincd frorn tlie Pnrrjib and Pcrim 
1~l:illd. The (.oncl spc c.ics, B. ~i~.)ifcz~a!rc~/titc, is of s~nnller sizc, s ~ n d  I r : r s  h r ~  
obtnirrctl fronl t l l c ?  P:inj,il~, T<;lc , l r ,  and Sirrd; ~urrlcr~ous specimens of the  teeth arltl 
j :~\ \  - :ut. exliil~itetl irr tllc Jrlt1i:ln Moscl~rn. Ixqt specie%, n. ,c;,,,li. . -. i, 
or~l!- krrou-n 11) two slr(.imens of :L part of thc rr~:~ncliblc, one ftum Sind :\rrd tht. 
otl~cr.. 1:icking tlle croc\rls of tllc. rrrolam. ft.om tlrr. 1'itnj;il): 1)otlr s ~ e ~ i l i l ~ n s  arc  in 

, . 
the 1ndi:iu 31.1-turn. 1 1 1 ~  n~:~rrtliLlc i r r  this sl,t'cic.c is s ~ i h ~ y l i u t l r ~ i ~ a l  in rrois- 
5cc.t i~,rl, : ~ n d  t l l ~ r ~ h y  :~l~j~r.oac.his tlic ninstodons. 

('crtning to tlie Un:ul:~tn,\~c firld h t l r  t 11c. p e ~ i ~ ~ r l - ,  and tlrc nrtio-dnc-tTlat.e sections 
ncll reprrscntcd. t l l ~ l l ~ . I ~  the I.rtter are  1 ) ~  fay llre most numerr)rrs. Anion= tlrc 
Forurcr. wc h:i\ c the 1.1linoccroaes represerrtcd 115 tlirec spt tics of t ruc Al~ilcr c .  ,-U. : 
tlrc t int  of tlic,.sc I\-;IS ;L or.icoln fwm,  r ~ ~ ~ ~ i a ~ z r r l l ~  cr.1 c.lt,sclj alliccl to tlrc li\ ill; 
l ; .  j r t  r7iiclc.. (. 11rl1l' 1 ). M Ii i l .11 it rescrnl~les in tlic f r ~ i  111 of its mola1.5 :rrrd th,. 
l .  Pklills autl tr e th  of t l ~ i -  sl~c,c.ics ar.e c.r~nt:~ir~c.tl l o t h  iir the nr.itisll and 
Il~cli:u~ Alnscurns. and its rcmnirts Lavc I~cen obl:rinecl 11.0111 the  Sub.LTin~:ll:~~-a ancl 
 sin^!. The -ccorid -l)tcies, Ii. 1 11 1 I l r l i r  11s. does uot sec 111 to conlc ~c1.y 111ar to  
:rrI>- l;\ ills for111 : this sprc.ies \v .w alsl, rirricorn, ; t r r c i  tht. rnnndiblc had two pai1.s 

irlcisors: tlrc uprer nrc~liirs :ill. interr~~tdi:. tc irl structure betn.c.cn thosc of the 
liyin; JRT;III :111d Tndi it1 spc rir 5 .  -hIoht of :lie rcm~i l r s  of this form a l r  from the  
Sub- I l iu~a l ;~y :~ .  and :III- in t l ~ c  I<ritisli hloscnm. The  third species, Il.pkt/yr-lti~~zli, 
\\.as of huge bize. aticl f ~ ~ ~ r ~ i s l ~ e d  \ ~ i t l r  two h o r r ~ s ;  i t s  nrolars arc of the complex 
t!-pe c,f l;. 11 ' p  I tz .  srld i ts  u ~ . ~ n d i b l e  1t:ls no incisor* lrke the  rnnndiblt.~ of the 
L1rinK .It'~icnn specie.. :ind ill(- extinct Ii. pncl~y!llinth~c*. crf Pikernti. lteriiains of 
this sl,ccies lla\ c been ol)t,aincd only from thc  Sub-Hirnnlnya. atrd arc rrcarlj all 

tllc Uriti-h IIuseurrr. where tlrcre is ;L rie:lrl!- co~nplete akall. 411 tlte above 5pecies 
)lixll-cro~rr~ed ()I> l~sodont) mo!ars. It is ~)ossible t11:it cert:rirr remains fronl 

the  ljllfigti Ilills. IIOIV ir i  t he  I I : I T I ~ S  of llrc n-rilcr, m:))- indicnto n new spc~ies  of 
the gl.nns, ~ i t h  a mandible r t s c m b h g  thnl part in  the  cxi-tiny .\frican spec i~s .  

Ilnpel.fect trrolru.2 of :L sl)ec.ies of Iihi,roc,~ros h n ~ e  becn obtained from the 
I>ficx.crle of China. allcl ~lescrilxxl as 11'. ,s;rta~lsis. T h e  horr~less rlliuoc~vroses arc 
reprc3cl~ted 1?)- the Kig:lr~tic . I r  rc.t11t r-irclrt 11, ri11,e1 - t  1. of ~ h i i . 1 1  there :,re firlc.  

skllll : l l~d nurncrous tcc t l~  ancl jaws frorii tlie P11nj:ib. in  t h e  Indian 31uscam. ancl 
:l nlax~lifice~lt palate :lrrd some specinlens of tlro mandil>lc. frorrr Pcrirn Island, 
in the collectir~n of the Uo!nbx~- Brancl1 of :lie Royal A-intic Societ>-: the British 
JluScnm :Jso pasat.-ses n fe\\ sl~ecimcns of teeth and j:~rrs frorn Perirn 1sl:md. 
Tile ger~us ('lrtrlic~,f/~t rircnl, fci~.r~tcrly t,l:rsscd ntnong Ihc :wtiod:tc~t~latcs, I ~ u t  now 

lce~i  by ni Iny al;ong thc peri~sodact.vlates :IS n link bet\\ cen the rhinoce~.o.:es 
and tllc p:il.r~otlrcre~, is ~c-pre>cnted by C. sirclltrG~c.-a sprcies presenting :L 

llcculinrly nl,o~,t,d delitition. :irrd her~r.o r.cferrcd 11y i o ~ n c  to a distirtct genus, nndrr  
r i l e  rlarne of A-, - t  I f1~. r ; v n ~ ;  it has been considercl to h- nearly allied to  Iihillu- 
, y I 'I'l~is s11cc. i~~ is  of rare o ~ c n r ~ ~ e r i c ~ e .  but is kuon U by a11 



_ . I  

r . \ a~  2.1 LYDEKICEI: : Sy/loll.(is of [l/( Fossil Vcrtel~x.ntn I l i d i : ~ .  I .) 

nssoci;ited cmniurn and mandi1)le. ill the 3lnscum of St .  .lndre\v's t-11irersit.v: 11s 
lltc I I ~ I ~ N ~  t11c11nrs of eaclt mnsilla and a mtmtlil~lo i r r  the  Dt,itisll 31nsts11m, mtcl I)y 
:L re\\- l o r e r  ~uol:irs in  tlre Indian Musenm. 'I'hc 1:ltter sl)ecimcns arc  from Sintl. 
:,ttd tltc othtkls from the Sub-11im;llaya. Anotller til~ccies has 1 n . e ~  dcsc~il>ed fr.0111 
the  plioccue of Cliirta. I t  s e e m  doubtful whc~ther thc pcnns T ~ ~ p i r t t s  occurs : tlre 
s j lnphj  sia of :L mnndil~lc from the  Ita\v:idi v:illcy 11:~s indeed h , e n  rc.fcrt.c~d to it, 
I ~ r l t  tltc detcrrnin:~tiot~ c:lnnot be considcrcd certain'. Fossil remxins of tltc genus 
IIRTC, Itowever, becn ol1t:lined from the ~)lioccnc: of Clrinn. Thc  genllR ~istriodr~rl.  
sorilctimes rcfc.rrc'tl to  the pigs, is ~utprrst,nted by I,. ye~rtttp t '11rr i~ artd L. t h ,  I-  

l,,r?di. ilte fot.rncr l~e ing  knnwu bj s~ \ -c - r :~ l  moliirs, and tlre latter o t ~ l y  11)- one 
rrlolnr of srit:tll size. All these teeth \\ere obtained from t h e  Pmtj:ib, and are  
i r ~  the  Indian JIusenm. 

Thc holscs arc repre.ientet1 by the c c n e n  Eptci~s and H i p p  ) fh.  riaira (1lipyc1- 
vio~r) ; of tllc forrner tllcre art: t \ \  o species, z.i.:., R,  s i ~ . ( t l ~ ~ i t ~ i s ,  np l~ :~ t~cnt ly  c.lobely 
allied to the Tibet;tn ki.~n,o (E. 71, t~ii~~trwc). but  rct:rining some :inccstrsl c,llal:ic,- 
icrs, and E. ~zan~,ttliczls. more ne:n.ly allied to tho csistirrg home. 1teni:~ins of 
tltese species h n ~ e  Leer1 obt:~ined from tht, S u b - l l i m : ~ l : ~ ~ a .  nnd otle species of 

tile gpuJ frolu Pt.rim, of ~vhich t l ~ c ~ r e  :Ire t111.ce mo1;irs it1 the  ILusc~um of 'I'rinity 
~ol lcxc. ,  l lnl~l in.  Of l l+~pothr  riilrrl there are :rlso t,wo spec.it,q. r i ; . .  Il. cr,tt. Icy i ~ i t i , ~ ~ .  
c,loselp :illit~d to the Ent,ope:~rl H. qrrtcilr, ancl R. Ilteobcllcl;. d i s t i~r~uishc~t l  11j its 
snperior cizc,. and the foi.ru of its npller nrilk-molars. T h c  fortnt-1. 11:~s Ixcn 
oi)taincd fn>m the S u b - H i t t ~ n l a ~ : ~  and Perit11 Islril~d, :rnd there m,cs nltruerons 
~,vmnins botli in tllc BritB11 :uld Indian hlnscurus. A fine skull from Perim h: l j  
1 x . e ~  rccentlj  sent on 1o:ui to tlie Itldian 1luscu111: : L I I ~  is 111~: only h~llown c,snmplt.. 
l'he Litter h:cs been obtiunccl f ro t t~  the Prmj:ib: U u ~ m a .  atid I'erim Islntld. and 
most of its rcm::ins are  i n  the Indian Aluscnr~~ ; it is rtot irn1~rob:rble I,ltnt tlra 
I:lrtgc of this sp-xies cstendetl to  chin:^. where molnrs Ixlonzing to some form 
of t,he genus h:ivc bccm obtniticcl. Coming to the  artiod:~etylntcs, ~ v c  h;lja 
:~rtloug the b~tnodotit pig-like :rnim:ils two specic,s of IIippoi~ot ~ v r i z c < .  one of ~s-hiclt, 
11. sircllensis, was of 1:xrge size, and furrtisl~cd rvihli six incisow i r ~  cit,Itcr jaw : 

the other. Ii. irur ~tic?c*, is \-ct.y i~llperlcc.tly knowrl, b u t  seems to have Iwen of 
rjrtiall size. Remains of thesc species h:ive bee11 obt:rined from the S u b - H i ~ n a l : ~ ) ; ~  

t l ~ e  L x w i d i  \ :illc~-. A I : L I , ~ ~  :ltlim:tI. TI t rctcorrodotl ntugri 11111~ is knoll 11 only 
by a b ~ n k e n  ma~tdiblr,  from t h e  I':lnjib, itt the  Trrtlinn I iuscum, : r r d  of w11ieIt 
there is ncx-t in  tlie blt~scnm of tlrc I toral  College ol' Snrgwns.  and by a figure of 
ille upper dentition. 'l'he mandil~le  is ~ ~ c r u a ~ . k a l ~ l c  for t11c cnot.rnons size of  the 
I)remoI:lts. :incl itldicates a n  animal allied to  tlw Eu~.opeau and -Ymcrican terti:lry 
gonns f:wtolr~dor~ (EIu~JLL~IIIIIL) ,  b u t  distinguished by tlte g r c : ~ t e r  r~elntivc size 
of the  premolars: attd tlie more ~ , c ~ n l a t , l y  oblong foml of the true ~ i ~ o l n ~ s .  'J'ltc 
t rue pik- ((Stcs) arc represented by three slxcics, the first of mlticlr, S. y igr r~r~c~~s .  is 
distineukhetl by its cxiormous size; there is R nc:lrlp complete skull: \\.ith tllc 
nt;mdible attached, and with sothe of tho limh-bones, of th i s  h e  species, as  \velI :L$ 
numerous other r c m n i ~ ~ s  in the  11ldinn Blusenm, ,and a large scries of tectll 
;rnd ~ : I I Y S  in the British 1luscut11, all of \~- l~icl t  haye becn ol,tair~c~tl ft ,o~tl 
tllc l'aujdb and Sub-IIimnlnj-a. T h e  sccond spccics, S. Ryslitiricltc, is s m l l c ~  

Remains of Lislriodon hnvc becn dcsc:ibrd ns T1zpir1.s 


