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LOWER TRIASSIC CEPHALOPODA FROM SPITI, 
MALLA JOHAR, AND BY ANS . .. 
A. v. KRAFFT, Pe.D., .t.ND C. DIENER, Pe.D. 

INTRODUCTION. 

C. DIENER. 

nu:~~: 1:1:er>;:~:.~:n,;:u:~~f ~~: ~~!t.~;~~~~~: ~:n~~lf~~n:7nk~~: 
museum. The description of the fo..sils from the llcekocer:i., nm! llcdPnstl'<l!mia 
beds of Spiti and Bya111 engaged him up to thu day of his premature d1·ath 
(22nd September, 1901). 

Among his papers was found a manuscript containing more or leoss complete 
d<'llcriptions of specil'll belonging to tho genera Jleekoee"''• Dede118lrmmia, 
XeNOtli1eHB, Oeraute1, Si/JirUe1, Proptgcllile1, 7'irolile1, Fiemingile1, Na1tnttu 
0011 Pie1tro11autilu1. 

Tht• lato llr. C. L. Grie~bach, thon Director of the Geoioglc:d S11rvey of India, 
eonsi<lercd the work left by Dr. A. v, Krafft to be 11 very valu11.ble uontribution to 
Triauic pn.lmontology, although a. carcfol reviaio11 of the somewhat fragmentor;r 
notes, nml tile M"lcetion of suitable figures for illustra1iug tlrn type-speciml'n!i, wero 
found necr.!'Mry for a publication of tho final memoir. This ta11k Griesbach rll$erv1-d 
for himM·lf for tho tirne of hi~ retiremont from SCl'Vico, but bis long nml serioua 
illnC!'I prm·cnted bis taking the ni:tive part that ho had hoped in the completion 
of tho mrmoir. 

The duty of c11iting A. v. KralT1.'s memoir hns fallen to my lilt. Among his 
originnl descriptions only those of the species bclnn!l-ing to tbl'! ge!ll.'rB Meef«lurt11 
and Hedemitriemia b1ul been partly revisrd by Griesbach. These were also illuatrat• 
eil by tpu plates, and in addition nnarranged material for rJ.cvcn moro pintos was 
available. The work of comparing tho type-specimens with tlw l'f'Spective illus• 
trnlion• and of selecting the figures for ten more platfs had atill to be done. Nor 
did I ftnd A. v. Kralft's descriptions of new species ready fo1· publication. Since 
tbl'f were writtfon our knowledge of lower Tria1111ic Cepbnlopoda bas inc~~ 
considf'rably. I only need :mention lhe benutiful 111onogra11h nu the Tr~11111c 
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E. 'f'. Mojailovir.s ond b7 m;r1elt, but referred to tbe Permian by Preah, Noetlin~, 
and A. v. K.mlft. 1'h.e Hal!On& for placing it in the Triu1ic flfltem will be stated ID 
the aummary coneludiDg thi1 memoir. . 

Jn the llfips or thin-bedded Jimestones and abales between the layer with 
Otocet'fU and an earthy limel'tone with braehiopod11 (B.\1110Aondl11 Grie.thc.&i 
Ditto.) 69 feRt aho'VO the top of the Produotua 1h1lea, a few fosails were found b1 
Grieiibaob, but were in most c11e1 too badly pre11erved to admit of determination. 
They were, bllln!ver, snffteient to proH the lower 1'ri81111ic age of the. entire series 
up to the limmt.on.e with brnchiopods, which was correlated with the lower 
Muaobelkalk by Grieabach. 

In 1888 the fauna with Otocn'tJt wu also obtained by Grie1bach from Khar 
io Splti, from the bedl immediately overl.Jing the Kuling abalea. A second rauna, 
rich in cephalopoda, wH discovered by the same autl1or to the south-out of 
the village of Muth, 

The H:pedition of 1892, in which C. L. Grinhaoh, C. S. Yiddlemiu and 
my•lf took part, led to the OOD.olusion. that o.t least two dilTeront oepbolopod-faunm 
were eont.ained in the series brtwecn the top of the Pl'Ol'luol:us alialcs. nnd tbe 
hrnebiopod-b09.ring limmtone, with BAgncllonelltJ Griet/Jacli, of thu lower lluscbt>l• 
knlk. The OloceraA fnuna was found to be tl1e lowest, and l't'atricted to 
the hNJ9, loss thsn three foet in thiokneH, overlying the Produatu& 1halea. 
The youn~r faun.a, correspon1Ung to the f&uM of l(utb in S(liti, was dis­
covered in the upper division of the &l'rics, reachin!{ 2.a. feet in thicknea. For 
tbi11 uppl'r 1livision the tl'rm "Suln'Obustus beds" w11s proposed h1 my.elf in 
1895, but the later 1li!IMvery of tho true la1er of C1rolilt• tN6ro6•Bltt• (= 
Key•erlingUe• Dl1~ri llojs.), in the Musoholkalk, l11u1 induceil A."· K.ra.fft to 
11ub~titute the name "lledonstrmmia. beds, " which hu sinoe been unanimoualy 
aecepted. 

In 1900 F. Xoetling diaoovt>red a third ocpbalopod·bl'&ring hnri10n of lower 
Triusic nge in the same region. In tho IOC!inn of !he Sholshal cliff this horizon is 
situated about 20 feet "hove the top of the K1diag aha.lea, and is 19parate1l from the 
Otocerns becl1 by a band or Jt"reea ahalea and dark blue liml'~tone, of 18 feet in 
thiok11""· 3!ttkooe1'trs .11arkllaml Diener WM fouml to be ita chief l1•1Uling fOMil. 

The horizon of MeekoOtJMt HorkllB,,.i, for whieli the term " l!cekoooras beds" 
boa been rropoa11d, i~ nlso known from Spiti, where it hH been studied bv A. v. 
Krafft mid B. H. H11ydon, .JlttkOUMa lilangenae KralTt and Mel'llocertu P.arala 
Dien. are its IPllding fossils in thP. !18ctio11 of LiL"Lng. It is onl1 three feet in thick· 

,;,..i:~:~.~ D~::~laid b1 a thin-beddP.d nodular limoatone with Heden.trmmia 

The '?Clio11 of tho Shalshol clilT in Pninklllindo was studied in detail b1 
C. L. Grie11lmrl1 and rny8Clf in 18!12 and by P. Noetling in 1000. I wilh to cnll 
tbe special a1tcntio11 of the resder to •ho root, that thero is a co111plete agreement 

:~::~~1;•;: t~::~:::!:~:ti~rdin.g the aotual sequence of the beda, and that we 
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In the seotioo of the Shalsbal cliff the sequence of lower TrWeio beds. accord· 
iog to Noetliog's 1 last reports, is as follow&:-

10. Hard, splintery, nodular limeetone, grey, thick lwdded, with >'ery thin layers of dark 
•hale int.eJcalatad, 60 feet CNitili,.eato11e). 

9. Thin. be<lded, grey limestone, 'l'!'ith regn\ar partinge of 6hale, having a total thickneu of 
2iifeet. 

8. Grey liml!lltonc divided into two band• by a ehaly parting, \•ery poor io foaeilo, 5 feet. 
7. Dark olive-green sh.ales, with pariinr of coneretionary limoatooe near base, contain· 

ing the main layer of M~eiooeriu MarUt11111i Dien., having a total thiclmeo;a of 6 feet. 

:: ~:~~ ~~~:e-~:~li:::::·~nf::::::ue, } l2 leet. 

4. Dark blue lime.tone, rich in Op!.~eraa ti6ttieu• Grieeb., I foot. 
ll. Dark, hard clay, thick·b81ldlld, with a few foeeile in limestone concrcliono(A'piaageurai 

dafaila111dDieo.), 2 feet. 
2. Dark blue, ban:l \imci;tonc, with Olocerar and numcrone Lamellihrenchiat., l~ fee\. 
1. Dark thin b<..Jded ohalee, with i-rtingo of co11cretionBry Jimeotonc (Prorl,,ct.u dolti), 

Nos. 2, 3 nod 4. cori-espond to the Otoeerns beds with the mo.in lnycr of Olocera1 

Woodf.OIJ~di at tl1eir lmso; no. 7 eorrespomls to the lleekoceras bed.9. 'l'he horizon 
of Bhv1iclw11ella Griesbachi has hmm included in the Ho:lenstrcemio. beds (nos. 8, 9) 
hy NoQtling, who dra1vs tho boundary bot1veen the lowor Trias and tho M:uschol• 
kalk at the base of tho Niti limestone am\ that bot.1vcP.n tho Trinssic and Perminn 
ayetems nlmve the limestone band with Opf1iccras Ubeticum (no. 4.). 

In Spiti tht! marine lower Trinssio section is not less eonipt,.te than in 1'11i11-
ki16.ndn,ncnrlyall the beds havin~yiel·l(d dctoriuinable fossils, allhou~h not all of 
them in the same ~e1~tiou. Tbe ivnount of r,iok that i~ practically oofOS11ilifcroua 
is even smo.llc1· th'.1.0 in the Shalsl111.I cliff. 

'I'b.e following is a ~ection uear Lilang, which I have compiled from A. voo 
Krnll't's diary and from the notes publislwd by H. H. Haydon in his memoir on 
the geology of Spiti (Memoir•, Geological SurrJey of I11dia, Vol. XXXVI, Pt. 1, 
pp. 62- 67). 

11. Nodular limciotone, 60 foe~ (Ni Ii li111etloJ/~ of NoctliuS"). 

1 ~~ ~::::;lime•OOnc } G foot. { :~~:::: :: t:f~"Jt;;;!~i, a;f:!1::•B~~~t:~· 
8. Gr7it:~,:!~i!';:.:~n;;g~:;:rl~r~l~ ~h~=:·. } l1 nfo88iliferone. 

7. No~1~~~; ~~~:;:'~ f:~th i ;::~eo.thin} /:~:~;~";;,:;:. Jloj•imim' Dien., Xe1r~iiru• 

:: ~l::i~,~l~~yi~'.::~onc, i inche•. } Poo;il~. foe.ii•. ~o detennin•ble ammo-

4.. Co~~·~~:~ary limestones a11d shales,} y cry rich in JJedoccro•. 

ti. Grey limestouet, l foot r. inehet1. { Op~;~;;;: a!i::b~A~" Bi~~e.n. aml PtHdo· 
2. ~andy limestone, I foot 7 inch<'8. IJufos..ilifero,... 
L 1"<'rrugi11on11 lim'-"!tone, !) in<·hes. Oto(eru• aud Op!i~ral tlfo. •P· 

I F. Naotli..g' l:t•be< d .. Ah or don 0'-nl Schiohton TOR Rin>kin p.;., (l'•in•h&udo} iu m ... .i.., •• Non .. 
• hhib. t. lliner., oto. U.il•g..•bd. XVll1, 100~ p. ~4.1, 1111d Lelhm motOZ<>\co, Vol. I. Ati.ti.ooho fT'iu, 1906, p. 1:!7-139. 
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Noa. 1, 9, 3 correspond to the Oloceraa beds. no.·' to the lleekooeras bcda, "~ 
5 6 7 8 and 9 to the IIedonstrmmia beds utU. sh-. of the ShalabAl clilf, 

~~1~. Krn.in'1eit tile ogc of no. 3 doubtful, not being ahle to aa1ig~ it defi~itelJ 
either to the Permian or Tril\Hic system. On the othe~ bawl. he mcludcd tn the 
lower Trias not ODly the horizon of RAgnt:lo"4lltl Or ... sbacl" (~o. 10), hut even 
the Niti lillll'ltone, on the atrength of the diacoTcry of two ammonllos by Hayden, 
which were referred to speoi11 of lower 'friassio agtt. Tllis question will ho discussed 
more fully in the i;ummory ut the end of the present memoir. 

A similar seotion of Ule lower 1'riaasio rocks of Spiti in the hills 8. E. of Muth 
bu been publislaed by Haydon (I. o. Pl. IV), But l1ere-, as in somo other section• 
in Spiti, ammonites of the IIe1len1trmmia bcd1 occur throughout the entire series 
of thin-bcddod lim8'tones and shales (no. 8), whereas the band or grey lime1tonet 
at tho base. wlaich has not yielded any determinable fussils (no. 6), reacbc1 nearly 
4r reet iu thir.knesa. 

To Hayden we owe tho credit of tl1c discovery in moo, or the Ja:rera of 
BAgnolaont1lla GritJ.abacld and of Puudomonotia liirnaica wl1ieh hod been O\·erlooked. 
previoudy. 

It is evident from a.II these seOtiona in Spiti, tbat tlic l!cekoccras bed1 arc 
more intimately oonnoetcd strotigraphioolly with tbe underlying Otocerot bcda, 
following upon tl10 grey lin106tono1 with Oplaicera1 without any 1borp boundary, 
whcrea1 they arc 1cpo.mtcd from tbc Hcdenst1oomin bcd1 by a band of rooks 
which Rl'C practieolly unl01siliforou1. In foot in noue or tlae collectiona made 
previously to 1899 hod the foSBils from the OpAiCtJMI and Med:octlf'tJI horizons been 
kept lt'po.rato. Thua the original horizon of numerous spcciea, mnrkcd as l"Oming 
from B1 (Otoccras bed1 Dien~ 1697), in Grieshneh'a ond lloyden's colleetiona 
could not be ftscd with certainty. 

In the following de1<criplion1 it wilJ therefore be found convenient, to dividq 
tho lower TrioPic liCries of Spiti into two divis.ion11, uniting in tho lower diTiainn 
the Otocern1 beds and Meckoceras beds, whercllll the Hedcnstroomia bed1 nod the 
horizon wiib Pll'udomonoU1 Aimaica are included in tbe upper one. 

Red limeatonea \1'itb lower triM1ic oopbolopoda pointing to the Hcdeostrce· 
auia beds of Spiti have also been discoverod among tho ei:otio blocks of Malla 
Johar by A. v. Krafft (E. B. No. 20).' 

In Byans the Prodnotua sbalca ha"l'e been 1"1ted by F. H. S111ith to pasa very 
gradually by interstrntiftcntion into a compact m11!11 of Cbocob.te Liml'ltone. No 
fC111ils were found in tl1c pn1sagc bed1. 1'he Chocul:ate Limoatone is yery poor in 
fo51ils in the Knbpani district, but near Ku~i ond ,JoJinka n b:ind of ~a.ndy rook 
appears in tho limestone, about 5 feet in thiekne!IS. 'J'his bn.nd and 1he nei..,.bboW'in"' 
beds are rich in Cephalopoda, e11pecially of tho gcnu1 .i;ibirilt't. The atr::.tigrapbi: 
cal importance of this di1co,·ery was re<"Ognised by A. , .. Krafft, "ho cor­
rolat"l this horizon with the zone of Stt1plla11ite1 1uperb11s or the upper CeJBtile 
limestone of ihe Salt ltange.1 

: ;::...e; ~~::,~i~~!7.k;::·;~~~~~=·I=~;. :.<"OI. 8Krr. lu<U"• Vol. l:JJ:ll, l't. a_ p. l~l. 



LOWER TRIASSIC CEPHALOPODA FRQ.Y. SPITI. 

The Cbocol11ote Lhncstone pasee11 somewhat abruptly i11oto the grey m'l.~ivc limo. 
-stone of the Muscbelkalk, the. baaa.I beds of which, 2 or 3 f8';1t in thiokna!S, are 
often oomposed entirely of broken orfo.oid stems. In my memoir on the fauu of 
the llim.6.Li.yan lluscbelkalk (Him. Fo1B., Vol. V, Pt. 2, p. 138) I have been nble 
to &bow that the horizon with Rhy11ChorJella Grie11bachi is a.lso developed in tbe 
~eotions near Kalapani, hut in a bed differing litholoP,oally from tho CbocC1lato 
Limestone of lower Triassio age. 

SYSTEMATIC DESCRIPTIONS. 

A. All'.\!OXOIDE:\, 

Germs: :\[EEKOCEll.A.S Hyatt. 

"The genus .Meekocerall \ms been lnr,:;elr commenteil up:n hy \Yaagm and 
Diener. 'l'hc first numtion~d author iiltt•o:lu·~etl. some very im11::irtant c'1~n~~~ into 
the circumscription of the gonus, hy separating nmuy typci fr.:im .lleekoeeras nod 
tilncing them in other g~nera. DicOCL", hon-.!ver, reinstn!ed the o.:-enus in its original 
wide ro.ngu. .As I agr.::e in the main with Pror. Diener, I nee><! n<Jt repr::it the 
points or the :liseussion ho doah with, but may refrr the reader to the lucid stnie• 
mont in his m•:moir (Himdlayan Fassila, Vol. II, Pt, I, p.120) nn'l c1nfinc my· 
self to e:rplnining the rcw pllinh, in which I dilTcr from him. 

"The genus Meeko.:er<•ll W4S founde'l on threo species, dz., JJ. aplBiwlHm 
White, JI, Muahbachim111in Whitr>, a!!.d JI. gr11cilitatill White'. The first of the•c 
three 1peeie9 is bMed on two sp~eirnen~. Wnngcn (Fossils fro111 the Ceratite forma· 
tion, Sall Jlan9e F<J11s., Vol. II, p. 290) considered one of them (White, I. c. PL 
XXX.l, fig. le) to be a di!fONDt species and genus, Ile renamed this specimen 
Gyronite11 Whitea11u11, while be retained tho name lt. apla11atum for tho othl'r, 
As to the gen.erio p1sition of the lo.ttcr Wa.agon came to no definite cnnclll.'Jion. Ile 
pointed out tbat it is doubtful whether it belongs to Gyro11ites or to Xe1M1pill 

"Diener, on the other hand, loaves both specimens in Meekocer,-u, although Im 
was nrit certain whether Gyror1ite1 Whiteam111 ought not rntller be cliused with 
.D1111ubites or 1rith Ophicer<U (l. c. p. 29). 

••I o.m going to show in Ute introduction to Xe1ndis.11111, that all evolute types 
with a distinct Intern.I soulpturc and two lateral siddles must be united with Xe11'J· 
di1cu1. A third clmracter, formerly made use of in defining Xe1wclise11r, ciz., the 
length of the body·chainber, is of to1J q ueatione.hle a value to be applied ndl'rmt..ngc· 
ously. Now, judgin:;r from tho illustration of Gyronite11 1/Tl1ite(ln11s, ns given. hy 
White, there can, in my opinion,'"' no doubt that itit.~rees perfectly with Xe11odi.t· 
cru. As the latter genus was propose:\ in 1979, i.e., before the tiine that Ilyatt'~ 

1 (', .J.. Jf'Ail', Tr:•ai.: fo,.ilo from &,,,thoni IJ.•ho. FOtlrlh Ann11a\ lkport of lbo L". ~. Go<>gT•ph. aoJ G,.-J. 
"•tT<J of the T,•rr.tori.,., 1983, Pt. 1,p. 112, Pl. X:XXI, 6go. la, lb, l<l(ool le),~"• i, '· J, Pl. XXXIJ, &b .. · fo, I,, 

c,J, 
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typea of Meekocera1 were described and figured (1883), the only correo~ c~unc_ to 
adopt is to sepa1·a.te (}gro11Ue1 Wldteamu from Heekocercu aod to unite 1t with 

.Zenotl~cru.1 

"A~ regards the rest of the types of Meskocer/18, I agree with Diener that they 
should be left io the genus. Doubt could ooly a.rise with respect to M. aplanotum 
(I. c. PL XXXI, Ilg. la), which is more evolute than all the congenerio forms 
described by White, and beau a few faint ribs nc11r the anterior termiuotioo. But 
thore is no sufficient reasr)n fol' scp:i.rating this species from Jleekocera1, the sculf16 
tu re being too indistinct to be compared with that of eithrr Xeno1pil 01· Xenadilcu1. 

"A point on which I dilter from Prof. Dfo•n1-r, r1•lates to the subdil'isiou of the 
genu9 Jteekocera8 into several sub~enera, accordi11g to differences in the development 
of tho nu:dli:i.ry !IE!ries. In this subdivision Diener follows Waag.•n, by cfo&sifying 
as subgenera certain groups of types which Waagcn considered to be genera. 

"'I'he lo•ver Tri&9sio subgenera of Meekocerru alluded to aroi Kiugfte1, Koninc· 
lcits1 and fi..1pidits.t. Prof. Diener was no doubt per£e..:tly right wheu he 11&id that 
Waagen's genera, io the family of Meekoceratid<£, a.re too norrowly circumscribed 
ir. co10pnri&<1n with any olher fnmily of ccphnlopodn, and thnt a generic dilference, 
founded on the devrlopmcnt of the nu:1;ili1lry sorics only, is not in nccordnne•• with 
the gen~ral CU>1tirn of the interpr<Jtntiou of the e:dcnt of single genera. 

''I would ~'O cvoin furthe1· nod say that clilTcrcnces iu the nuxiliar\" s<'ries nre 
e'l"en ins11flicicnt for the cli~ti•1otion of 1111hg,~nera. If subgent•ra lik0e Ki11qj/c11 
and Eo11inckile8 were csbblishcd, several of the 'J'rias.~w :ind Perrui:in genera of 
ammo11it••a wou\1\ lik<~wise have to bo sululividc11. If thi~ prot·cs~ we1·c cnrried 
out, it would lead to al\ unlimited splittiug up or genera, But, nport from 
this obj~tion, I nm C·mvinccd that the sydeD111tie value of diffeN•nc••s in tbci 
ou:liliary series ha;i altogether been greatly overrat·•il 111 "·aag1•11, bt"onuse tti .. y 
ore for rr.im being defined ~hnply, ns is 1•vido•nt fro'11 Wn'lge11's own ··lassificition . 

. "As to . .d11pidile11, its generic dcsi;mntion, gi¥en hy Prof. Wna~en on P- 207 
of bis memoir on the faun:1 of the CcratitoJ Formation, rur1s a~ follows:-

"'Its auxiliary series in tbe sutural line is eomp·•sed of ma11r coarse and 
unequally size I dentieulft,tion~, which nro arrungcd in a eomplet~ly irregul&r 
nuurner, but never forrn rogul4r nuxiliary lobes.' 

"No1' if we compar" the illust1atio11 of .48piditetJ di11t118 Waagen (I. 0_ Pl. 
XXV, fl~. 2), _we find that this specirs shows IL pcrfco·tly regular eutural line. 
Its d<"ntnmlat1ons are neither very C()arse, nor arranged in n compl•·tolr irregular 
ms.nner,

1 
hut form three reguhr auxiliary In bes. 'rhis fad i~ al~o evident from 

:;~ii:~e lo~:. !:1;:p~!:n,·e~~· s~:;:ir ~!l:hr~;l~N:~. follow~:-" There nrc three 

"A•pitlite1 ecolDe111 (Pl. XXV, fig. 1) also shows great rc"'u!aritv at least· 
the cb~~cter of the first auxilinry lobe, whid1 is ~11hclivi•led by" a incd;an rom\~ 
nen~ into two perfectlr e~u~l branohcs. Prof. Wasgrn introduced r! tlois 

species nod a second one, 411~;~f;::~~:~~~a;::,~~:~gen (I.e. Pl. XXXIJ, fig. l} 
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a apecial group of 'dimeri ', whioh has •its first auxiliary Johe very regularly 
divided by a &eeoudary saddle into two symmetrical branches, each of which 
be.are two denticulntione.' 

"Thia definition of the group of dimert is certainly well applied to .J.1pidite• 
erioloe111, hut does not agree with the figur.i of .d.1pidtle1 Kingkm10, since the 
branol1cs of the first auxiliary lobe of this speoies are only oc1•asion:1lly equal, 
while M a ro.lo one b11lnoh bean two, and the other, three dontioul11tions. Un the 
whole the first nu1iliary lobe of this speuies ia not by far so rcgl1lar in appearance 
aa in .4.1pidjte1 e"ofoe111. 

"But apart from the fact, that, correctly speaking, the 1liagnosi~ of the group 
of 'climeri' tlo~snot suit .J.1piditea Kingianus, this diagnosis in itself is at rarinuce 
with the genern.l r.haractere indicated for the genus .4.apidites, which had bOJCn 
originally prop1sed by Wa11gen for Meekoceratid<B with a very irrc.~ular st'rics 
of 11ux:iliary e\cmt.>nts. 

"Pnf. Diener proposed a small change in the dingoosis of .A8pidile8, ni; ginin 
by Waagen. He empl1asizecl the fuct that in KingiteB Wangen the auxiliary series 
ooneists of a \·ar~·ing number of denticulo.tions, 11·hioh 11ro of unequal size nnd 
eland all on the s:tme level, whereas in .d.1pWile1 distinct auxiliary mc•mherd nr<' 
di9tingui~hahlo among n long row of con.rec and irl'egubr dcnticulations. 

"'fhis di.nguosis suit~ A1pidile1 •uperbWJ Wang. pc1·foctly wdl, hut if we 
compnrc the other species of ..18pidiles described iu l'rof, 'Wnag-Hn's mrmoir 
doubts 1nust again ari<e as to whether they can he included in Diencr's subgenus nr 
not. This appliC!! not onl~· to ..1BJ1i'1ile11 e1Jolve11a and to J.. di8cllB, fo1· rce.sons 
already state<! o.bo,.e, but also to dapidilet 111ag11umbilicafo1, in which htt•·r ~pccic~ 
only two irro:;ufor dentieula.tions, Ol" rndimeatary s"ddle~, follow the first uuxilhn·~· 

lobe. 
")!any palmontolo;i~ts will cortninly criticise the ma.nncl' in which th(' 

descriJltions of \VMgen nnd Diener hnve hoen treated here, flS 011:n~gcratcd. But 
tilcir distinction~ of suhgeuera, 01• cvon genera, of Meekoceratirlm \m.,.e, indcl•d, been 
b&-~t'(\ on such minute diITorences that wc elln only hope to arrh·c at :i satbfactorr 
olnssilic<ition, if every 'rnrd of the original diagnosis is paiufully studit'<l. . 

"\\·., now proc~cd to the genus Ko11fockite11 'V11agcn. Its (•ll'1ractcrs 01 
generic imiior1nnoo arc doscrilml b~· Wmi.gen (Fos~ils from the Cera1itc formation, 

}. c. Jl· 250) ns fo!loll's :-
"•Tho leading feature of the spccicil o[ this genus is tlu• o:.:istf'n~c nf an 

auxiliary lobe ........• v•hich is neithc1· of excessive broodth, nor .~~ow' w~y 1rrcgul~r 
dcntioulations, a.nil 1vhicb is separated from the rest of tho nux1lrnry ~c1 IC> by n dis· 

tinct'~;~:~~; ~id~i~ some Rtrong objections against Wan.,gcn's c~1ssilic:1l~ou nith 

rdcrencc to his di:i.gnosis of the genus Koiiim~kites. In the follow111g spl•c1cs :-

A'o"'i"'dfitt1 r1ttul~1 W. (I. c. Pl. XXYII, lig . .Jo), 
ttol#t111 W. (I.e. Pl. XXYIII, fig. 2), 
r~rdtrei W. (I. c. Pl. XXX, fig. 1), 
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Ka.inckite1 Dari<l1011iu111 W. {l. c. Pl. XXXJII, Bg. 4'), 
,. impre•lll8 W, (I. c, Pl. XXXV, fig. 6), 

the nuxilin.ry sadd}o is so very small and indistinct, thn.t it is reallr difficult 
to distinguish it from the rest of th~ de~tioulations as a pro.per sntura.1 element. 
This rem:"trk applies especially to Koninckfte1 t:oltdtu a~d K. ~mprt!BBUS. . 

"Another point to he mentiool'd is the followmg. The rutur11.l ~1~e ~{ 
Koni1Jckites gigai Wa11g. {I. c. Pl. XXXI, fig. 2c) shows an au:tiliary lobe, 11J11ch is 

just as hro:id as the s"cond l&tcral lobe, _but is. cv_id~otly not_ consid~re~. by 
WMgen to be of ci:ces~ive breadth. If tb1s species is included m Konrncl.:te1 
-whv we must needs ask, ba.s .A.1pidites m!lg11umbilicalu1 Waag. (I. c. Pl. XXVI, 
fig. 5c') not been placed in tile genus Konfnckiles, ~s its auxiliary lobe 
is aiso e:cactlv as broad a~ iti second lateral lobe? It mn:ht be urged that the 
first auxiliary iobo in Aspidites magnumbilicafos is more irrc;ular, but an equally 
irreirnlnr alu:ili."lry lube is also noticed in Koninckite1 'JTercl1erei Waag. (I. c. Pl. 
xxX. fig. le), which has not prevented Prof. Waagen from uniting this epcci•·a 
with his genus Ko11t111:kite1. 

"With as equ'11 reason ns Koninckite11 giga11, Meekorera1 p11lclirum W'nn.g. 

(L c. Pl. :XXIX, fig. le) miglil he inclurled in Ko11inckite1. Its nuxiliary lobl" ia 

regular, n·1rro;vcr tlrnn the ~ocond lateral lolie-con-<~quPntly not or eJ:c·cssh·e 
brcad1h-·nud is followe<l by an auxilit1.ry saddle, which, although ,·cry sm1ll, 
i~ sonrcelf k"!s indistinct than in K. JJariid11onia11iu. 

"Such sharp distinctions ns lVt'r& nude hy Waa.;en are only possible, when 
single spccim"'ns of each specie> on1y are '1.Yailab\e for cxaminntion. How dan· 
gerous tl1e sh"lrp distinctions introdu".cd br thii learn·•d auth"r arc, mny be 
gathered from the gi·cat similarity hct1vcen Konincklte11 Oii.JaB nnd 4.•piditr1 
Ki119ia11u1, de:1erib8d in hi~ momlir (Pl. XXX, fl>:. 2 nncl Pl. XXXII, fig. 1). 
The two specimens classed 1vith twu separate genera by 'Va11gen are so very simi­
lar, that I eauuo~ se i :!OY reason why they sh Ju\d not belong tn tlw ~am•• speei,.s. 
The re1·y slight dilTerencos in the arrangement of the umbilical lobe 011n easily be 
due to dillcrcnt degrees of weathering. Ilut supposing them to be orig"innl, I ury 
much doubt whether a sp~dfie distinction could he formed on tht·m. In support 
of thl'se r,•Juark1 I ml\y refer th<J re.1.der to t:10 variability of tlle sutural lines in 
Meekoceraa J[(lrkliand, Meekocera11 spitietl8e and M. altei·<1mmonoide11. 

" Prof. Diencr's di1gnosis of thP. suhgcnus Ko11iiickite1 i~, if strictly inter· 
pret1•(l, at nuinnce with that of Prof. Wan.gen. llicntr pro1•0H•s to un;to in Ko11· 
inckites those ~pccies of Meekoccrf!ll, in which tile den~lop:nC":it of the aui:iliar•· srries 
has advauo~>d tu the indi\'idu1lisation of the first auxiliary sa<l<lle and, 1 ~ somu 
forms, even to th_at of a second auxilini·y lobe. According to this diagnosis Mttko­
cet•ar p11lchr11111 Wan?. and M. riarians Waag. {l. c. Pl. XXIX, fig. 3) would al~o 
~a;~s!:t~e classed with Koninckite1, as in hotl1 species a distinct auiilia.ry saddlo 

. "Wnngen's distiuotiun behveen JJJeekoceraa nnd Kingites ia ~till lc.•s justifted 
It is only n matter of individual taste, whether in n row of unequal denticulatio~ 
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the first au:s:iliary lobe should or should not be oonsidered a distinct sutuml dl"ment. 
If Wtl oompart\ for instance, the umbilical lobe of Heekocera11 Dodg1onj DiPner 
(Hinwlayan Fo1a., Vol. II, Pt, 1, PI. VJ, fig. l) \vith that of Kin9ite1 P"araha 
Diener (I. c. Pl. VI, fig. 2, VII, ft;. 6), 'It'& must needs admit that the small differ· 
ence existiog oannot be sullicieot to justiry n. generio distinction. 1 he c\oso 
affinity, whici:i, according to my opinion, really e:r.ists between these two forms 
does not become by any means clearer, but is on the contrary obscured, by placing 
them in two ditferent subgeotra. 

"This muoh may suffice to show tliat thesnbgenera in question nre not oircu1U­
scribed in & n~ry satisfactory manner. It is self evident that we li.ud ourselv<'S on 
very unsafe ground, as soon as we try to make use of these 5uhgl'tleric dt>signatioD9 
in determining any ne1v apecie~. 

"A way out of this diffic11lty would be to proµoso n new acheme Cor tho sub­
di;ision of the genus HeekQcei·aa. Seeing, ho1vever, the small success nrri1·ed at by 
my two distinguished predeecs~ors, I c:an hardly ltnJ tho courage to tr.1· so difficult 
a task. Moreover, th1J m:i.terials a.t hand a.re too limited lo n!Jord l'nougb new points 
o! view. I therefore prcfor tri abst11in from a new das.sifioation, lmving tho fu\61-
mcnt of thi~ task to othl·r p1looontologists. It seems not impossible t? arriv" at 
clc9r definition~, pr(,vided that more materials are nv~ilnblo. 

"On the other hand it c:annot he denied that in each of the snh!!enera A.~pi· 

dite1, Koninckile11, Ki11gUc1, and Jfeckocera1 1. 1., cerlnin typrs nre prosrnt, !o 
whioh the subgeneric definitions of Prof. Diener nm perfectly woll nppliCll.hlc, nml 
which, moreo'l'"er, a.r<l ~o chnracteristfr, that it seems impossihle to unite them with 
t:·pcs of other eubgrncr:a. 

"'Vithout maintaining Wnagen's genera. of Meekoceratidm, tho sub,JirisioH 
proposed by Prof. Di•·nor ca.n be made uso of in arrangioir the Ilimnlayan species 
of Jleelroceraa in sovornJ more or loss roughly defined sections. I do nut propose 
to follow Prof. Diener in every detail, but the four following groups of forms msy 
be cfotinguishcil, aroordin; to ihc general arrnngernont of their sutural lines:-

" 1. Types with bro:ul siphonal lobe and narrow umbiliral lobe. I propo~e to 
call this section, 'vbich corresponds to MeekQceras s. 1.,ancl Kingite1 Waag., Group 
of Jleekoceras P"aralla Dien. 

"2. Types wi!h hro11.d siphonal lobo and brosd umbi!i6'1l lobe, oonsistin!t uf a 
1•0 ,v of irrcgul:ir poi11ts. Thi9 section corresponds to Waagcn's genus .Ll1pUJire1, 
and I propose for it the name : Grot1p of JleeXwceras 1pute111e. 

"3. Types with bro:id siphonal and broad umhilionl lobo, in which ono of the 
points is more or less distinguished from the rest by its grcat<:-r ~ir.... T11l" p:iint is 
eitht>r entire, then rCS(!mbling"' true M.<id\1J, or it is subdtddec\ hy dentionlations. 
Tliis group, which rorr•·sponils to tbe genus Konfockites Wnng., I propose to cnll : 
Group of Meekoceroa Yudi1Mhira Die11. 

" 4. Types with narrow siphonal bbe and narrow umhilic~l lobe. Tiu• donticu­
lntions of the lateral lobes aro genornlly very delicate, or the lobe• np1}Car in part 
l'VCD goniatitic. This group inoludes cer!ain types elll$$ed by Waagen with hi 

" 
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G 't (G tJermiformia Waag. I. c. Pl. XXXIX,:6.g. 1, O.fr-eq11eM Waag. 
genus J1'oni;;1 fi.,.8 1-4) and with Lecanite1 (L. psilogyf'ua Waag. I. c. ~). 
i~iiX~~~ti), ;hi;b· is presumably identical wit~1 ?yroniteaff'eqwma. Por this 
"ron I roposc the name : G1'01tp of Meekoceras d18Ciforme. . • 
"' ~o:e speoimen in the collection, which hss peculiar features 1n ita ~tphonal 
lobo, must be i·e;;arded o.s an isobted spcoies, and has therefore not hcen included 

in a~;r°!;s~i:tb;;oemg~~~f:~ any more detailed description or these section_'• as they 
nre not sliarply detioed, but pass wore or less into each other. Ca.see wi_ll always 
occur, in which doubts may arise, as to whether the one or the other group is present 
and whel'C the clas~itication is more or less a matter of personal taste. So, for 
instance, it might be doubted •1·hether Jfeekoceras teuui.9trk~l~m nov. 5p •. should be 
classed with the first or with tho second gruup, the umb1ilcal lob~ being broader 
than in M. Yar11/1a, but not as broad as in M. spiUe11ae. .1leekocCf"a& alteramrn.o· 
noide• mi,.ht with equo.I right be classed with graup 1 or 3. Onl' o[ my specirncD.8, 
by which~thi~ species is rcpl'esuotcd, Wu a r:ithcr narrow umbilic~l lobe withoui a 
distinctly indi\·idualised saddle, while in the second this saddlo is pre~ent and the 
umbilical lobt! is lll·oadcr. " 

I lial"e 1piotcd A. v, Krnfft's iutroduetion to .Jfeekocera1 in full. Since 
those notes WPro written (19Ul) two important memoini haffl bco11 published, in 
which lhc classificntion of the Jleekocer"tidm was subjected to a tlioroui::h re\·i~ion. 

Tlie first to umlcrlnke this revision was }'rech (Letl"e" Paltl!o::oic-.., 
Vol. II, lJyns, p. G30-G3S and Lelh(Va Me1o::oica Vol. I, 2 Licfcri.:. 1 llomnrks to 
Pl. 22-28). lfo propo~rs to drop the family of Meekoceratidce, n\t.ogcther, nod 
01·e11 n•jccts cbe 1mme of .Jleckoceraa, because in Hyatt's original ilcaoription not 
only had the chrce American epecies from the lower Trio.i of Idaho bt.~n included, 
but n!so sc1·crnl foreign spcoit·s, :issigncd Inter on to lialato11itc1, Xrnodi1c111 and 
I>orycranile1. 'l11ere being no difference whntel"cr brtwcen the two groups of forn1 
distinguished as Mcekoccra1 nod Prionolob111 by W:iagcn, he choosrs tho Latter 
name ns the ~eneric designation of the speeiea hitherto united in Jleekoceraa. 

The genera of Heekocerafidttt distinguished by Waagcn a.re divided by Frcoh 
between OpMcer<1a, P..io11olobi11, .41pidifes, .Ambife1, Gyro11ilea :in(l A·9malitea, 
while the sp~cil's from tho Snit Range, which hnd heon idcntilh.'<l with Lectwilea b7 
We.a.goo, nre nil united with 01ihir.:eraa Gricsb. In Prio1wlob1111 be inoludesi the 
more e1·olutc t~pes with slowly increasing whorls, fnintly de1·eloped nusilinry 
elements, nnd with 11. body-chamber measuring more than one-half of n volution in 
length. L111pidite1t, in the circumscription proposed by l:'rcch, comprises the in· 
volute lypes,.with sh•.1n£:"ly developed nmciliary olements, with rapidly increasing 
whorls a~d "'.th :i ~ody·oha_mber incasurfog only one-half of n volution in length . 

. Ko1u.nck1te11 "aagen m which species lJelonging either to ..dapidUe11 (K. 
Davidaonia1111a) or to Prionolobua (K. 9i9a1. K. volulua), have been mixed u b 

Wan_g~n, ~ r(•jccted n.s a group. Ii_ill9ite11 WaaJ?. represonts the adolcsoent sta:e ?r 
A1pid1tea, ProptycAite11 and Clypttea are special groups within this latter genus, 
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. The second memoir dealing with the clftssifioa.tion of the Meskocerlllklt# Waag., 
is the monograph on the Triusie cephalopod genera of America by Hyatt and 
Smith (United Slate1 Geol, Sut'fJeg Prof. Po.pert, no. 40). It is so much tile Ill Ore 
important, because the clas!li.6.ca.tion proposed by these two distinguished authon 
~as been based on p~f$0na\ re-c:rumin'ltion of all the original types of Meckocera8 
discovered by White. I have the satisfaction that they agreo with my own views, 
as explained in my memoir on the Ccphalopods. of the Bimlilayan lower Trias 
in 1897, in almost every point of importance. 

All forms agrccin~ with any one of the three species Meekocero.1 o.plo.11alum 
White, M. Mu1l1b11c/1i1w11'm Wh. and 11. gracilitati1 White, which bad been 
previously described in 187\J, arc regarded by them ns belong'iug to the genus 
Meekoccraa in a broader sense. The two authors are certainly right in l'Cllll\rking 
that the attempt to substitute the name of Prion()lobu1 fol' that of Meekocera1 
is contrary to the rules of palreontologioal nomenclature. Four subgenera aro 
distiuguishcd withhl tbis ge11us inn broader sense, namely:-

1. Me.hcera••ellf. •Ir. (typo M.9racifitutia Wh,I 
Z. G!fro11ile• \\'UI;. (type G.fr<IJ"e!U Waag., correap<1nding to Jl. apbu1at""' Wh.) 
3. Ko,.i11el:ilea W1111.g. {type K. r~trutiu WQ&g'., oorrcspondioS' to Ji. Jl1<d6acAia· 

1111mWb.l 

4. Pnw•olol,iu Waaf. (type P. aid~"' Waag., corrc•pornliug to P. 1'.ia10.,; lly .. tt 
a11d S111itb.) 

.tlopiditct Waa1.;. (typo .d. 1uperbU1 Waag.) is allowc'I t'l staml a~ 1111 iu<lc· 
pendenL genus, because it is 11i!Terc11t from any speoie:i iuolll(le1 by Hyatt untlur the 
original d<>seriptiun. Olypilc1 is als:> oonsidcre<I as a propel' gcnu~. ou account of 
the ~imple arrangement of its auxiliary series and nf tile devcfopincnt of allventi· 
tious lobes. 

As is evident from a co:nparison of nit these different attempts to arrive at n. 

satisfactory classilication of J:leekocera1, no other go1rns of Tri:i.ssio amlllonitt!s ap· 
pears to have been trcatlJ{I so variously, and to offer simihr dilliculties to it;; distd· 
bution among different grollps. Now tho task devolves up:in me of indiooting a 
way out of this confusion. 

That the genera. of Jfeekoccra!idfe cannot bo mainta.ined in the narrow cir· 
oumscription 11ropnscd by Waa.gon, is pretty ccrt:iin. 'l'he mujority of them at lca9t 
must be united in one genus, for 1vhose denomination we have to choose between 
the names Jleekoce1'«8 or Pf"ioriolob1i8. According lo tho stl·iot rules of p11hcontu· 
logical uomenclature there is only one decision possihlc, and this is in f:wour of 
the .6.rat alternative, As hai been remarked by Hyatt ancl Smith, thro.: AmC!rican 
species of the t;:enus were fully desoribcd and figured as Jleekoce1•a1 in 18i!J, :md 
one of the three w:is cerlainly the type. "The fact that Jo.tcr writers l1a\·e ex­
tended the genus Meekocertui to take in ilctcrogcnC!ous element•, does not invafo\uto 
it. ]f "'ny such rule in nomenclaturo ~hould be accepted, o.\ruost every genus of 
ammonites would be thrown out anJ new names tubstituted" (I. c. p. 143). 

From A. v. KralTt's own de!ICriptions we 011n see that, in ulmost eaoh of the 
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eubgl'nera dislinguished among the genus Mtc/.:ueras in a broad"'r rnnsc, certni.n 
types can be found, to 1\·bich the >Ubgeneric d1-tinitions pro1 osed by ~y~clf 10 

1897, "are perfectly well npplica.blc, aud which, m•1rcornr, a.re ~o clia1w·knshcthat 
it seems impossible to unite them "ith types of other buhgcncra.." 

A. v. Kraflt chielly objected to the introduction of subgl·ncra, bt.'<'ause he found 
it impo~ible to give a diagnosis uf ea.ell i;ubgeuus, which would suit all sp. cil'a 
included, o.nd still leave the subgenus sufficiently differentiated from the othus. 
But there are many groups of ammonites in which this tht·orctical demand c~u~ot 
be fulfilled, and in which we ueeds must make use of a rntlicr arbitrnry or art1fic1al 

separation. 
In f'ach of my subgenera proposed in 1~97, tln·re is o. type which agrees 

exactly 11ith the diaq-nosis of the subgenus. In g1ouping nll the Ilim:ila~an form 
described b\' A. v. Krafft around those subgeneric types, Wtl shall be able to arrive 
at a satisf~tory cla.."&ifi.cativn. Such new forms as rannot be compnrcd with imy 
of them, will havll to be united in new groups, or considen:d ns isolated species 
of Meekoceraa in the broader senso, 

This wny out of the diOiculty oonuectcd with tho d1·tnmiDntion of Indian 
Mukoceratids is a mere prelimioary t:oxpedient, and n"t a systematic re:irrnngc• 
mentor all the spcoio.~, ns I sh11ll not extend niy n»mrchcs beyond tlio subdivisions 
of the Ilim6.lnyan forms of lower Triassic a~o. 

Tile e:ii::nmination of A.. v, Kmlft'~ abundant mnkrinls, togethn with tborebult.s 
of the pakeontological work accomplished by }'rcch, Ilyntt and Smith, induces mf', 
however, to propose one important alter:ition in my previous ch1.ssific:11ion or tho 
subgenera of Meekoceraa. 'l'he two subgenera Kingitfa nnd Priorwlobua will he 
dropped, the d.iliercuces in the arrnogcment of their nu:.:ili:i.ry serit'!I beiug too in· 
sufficient for n subgcn,.ric distinction. 

Kingiles and l'rio11olob11B had been proposed hy ·wnagcn for lhe ac'"omoioda· 
tioa. or species with a row of uuxiliary dtJntioulations st::111di11~ all on lhe same levf'I, 
whereas nu iud.ividuali~o.tiou of the 6ret auxiliary lobr within this row is rou~idered 
Os a leading fr11ture of Ml'ekocera11. a. As will be shown in dutail from A. '" 
Krafit's dtJscriptions of sevor:il nc1v species of Jleelwcera1 from the lower Trias of 
Spiti, these d.ilTerences are not even of specific iwporlnnce, bdng subject to indivi· 
dual rnriation (compare the description of MeekQCcrUIJ Markhatni Dien.). 

On the otl1~r ha~d I nm not inclined lo follow Hyatt a1 d Smirli in separating 
the e\'olute speews with low whorls as Gyronile1 from the typic.il shnrics of Jleeko· 
c~ras, finding it impossible to draw any bounilnry Lct"·rnu the typ('s allfr·ll to 
either Meekocer~B gracilitatiB or 11. apfa11at111ii. Xor did 1 de(·m it apJ!rOpri:ote 
to separate .J_apidttea from Jlcekoceras ns 11 proper g<-nus, tis has bten ~u~gcstecl hy 
those two em.1ocut nutho~. The species grouped round .&~.rirlilc~ B1iperb1tB Weng. 
nrc conncctecl so clOSt'ly with FOme of the type~ included in .Kii>gite, by ·wn,,geu, 
that they cannot be conceded more than subgeneric rnnk. 

Uo~t of t_hc 11.iinU.lnyan species of JJ eckocera1, described pi e1 iously, will he 
found redes01"1bed in the following pagea. 



LOWER TRIASSIC CEPHALOPODA FROM SPITI. 15 

Th" number of new species is very oonsiderable. Most Of these corne from 
Sp1ti, where a. rich fauna of Meekoce1·a1 is met with in the lower 11ivi~ion of the 
low<'r Trias. 'l'he horizon of Meekoceras Ma,.khami, disco-rered in Painkhanda 
(Shalshal clilt) b~- ~oetling, appears t<i be much poorer in speoies, although it. is 
rich in inclividuals 

In his introduction to J!eekoceras A. v. Krafft has added a few remarks as to 
the probable derivation of this genus. I again qui>te his original n'.ltes in full 
nlthough I clo not entirely agrl'c with his viows. 

"I think tbore can be little doubt that .Meekoceras is a descendant of Ophi· 
ceras, und more pnrtieuhrly of tile type with n narrow umbilicus, which jg 

rcpresentec\ by OpTiice1"a1 Sakuntala Die11, The figure3 of this spooil's in Prof. 
Diener's memoir, Pl. X, espcoinlly figs. 2, 3 and 7, show this affinity in a mo~t 
striking manner. Diener himself remarks (p. 100), that Ophiceras is so ,·agucl~· 

8('parated from Meekocer1H, that, with tile exception or Griesbach nil the authors 
wh1 bn-re treated this subj11ct, have either united the two, or, if nny, M for instance 
Waagen, considered Ophlccraa to be a. proper genus, he did so on the supposition 
that an ndl'"entitious lobe, wl1ich cloc-s not exist in l'enlity, wns present. For nll thnt, 
Diener maintnius the genus on the grounds of a concentrio striation, n:.'!;tricted almost 
exclusively to t11c internal cast, and either quite absent, or l'er.-r in<li•finot, on 
the snrface of the shell. lie concludcq, tlint, owing to this clmrncter, Ophfoet'<lll 
differs from Meekoceras, and is hronght into close nffinity with the Gym11iti11m. 

"Now, I hnl'C obscl'\'"cd a spiral striation 1'ery similar to tbnt of Ophke1wr 
in sevoml specic~ of Jleekoccras. T\J.11 striation is on these, too, prncti1·ally ('{)llfinl'd 
to the ca.~t, and is scarcely peL"ccptible on the surface of the shdl. The striation 
wa~ observ~d on the external pnrt only in one inshnee, but gen ... rally it is con6n~-d 
to the lateral p:i.rts, chiefty to the micldle region, where the striw run along a more 
or less prominent spirol .~v·• (oi>mpa.ro the description of .:U. Wai1_r1l'11te.) Thie 
being so, the difference between 01ihicera• and .Meelroceras bocom6!1 mo1·c or less 
obliterated. 

"I agree with Diener, when ho l"Pg&.rds Flem.i119itea as allied b Op!.iccratJ, but 
this docs not prevent .Heekocera1 from being nnothor branch of the dcsc~ndnnts of 
Oiihicerat. 

"In short it appe'1ra tom·\ that she latter geuu• is the ancestor of t1v.1 differ· 
cnt groups of type~, one lea.ding to Flemi11gite1 and the other to Jl~ekoce,.a8. 
While the former mo.y be supposed to have br.1nCb"d off from types with wider 
umbilioi and a stronger lateral ~culptnrc, the latter appears to be dcrh·c(\ from 
the smooth types, with narrvw umhiliei, rep1•esontcd by Ophiceraa Sr1krmtala 

Dien. 
"This al'>::ie would be $Uffi,ient to maintain the genus Ophiceras, but there :ire 

also thP fol1C1Wing reasons for doing S'J. The genu~ as a whole could not con­
veniently be C'lassed with any other. It has been de:nonstrated by Dio11cr, that all 
the dilfcro>nt ~pecies of Ophktf'"' are conneot~<l 1'ery closely by transitional form9. 
They cannot thneforc be divided up intri seTcral sub-genera, ond further they all 
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hnve tbe marked spiral atriatiou in oommnn, which,. alt~~h &imilar to. that in 
.Zenod~"' and ~eekotUNi, ie more prouounoed, and 1sd1sk1buted more un1venally 

aver the whoils. 

Genua : MBEEOCBRAS (aenn driclo) H1att. 

The type of this genus is MeekoceraB g,.acUitatNI White. In this genus are 
united the majorit;y of spaeics whioh haTC been dh'iclt>d by Waagen among the 
genera Jleekoceraa, Gvronittl, Kingite• and PrionokJbru. In Wnagen'a geom 
Ggronilea I proflO!e to include provisionally such apccies a~ bnH no distinct loteral 
sculpture, namely:-

G110Hik1fre1J.•t"1 Waagen (I. c. p. :?D:?, Pl. xxxvn, r. 1-7). 
flllOktNI Wa•i::cn (I, c. P· i!!la, Pl. XXXV, lig. 7). 
,,.ptrior W1191.•1111 (1. c. p. :?H, Pl. XXXVII, fi::. tl}. 
,tr•iformi1 Wugen (I. c. p. 306, l'l. XXXIX, fiir. 1). 

Jt will ba found that all these species ~"TOl", u regards their involution, with 
one of tbe origiual types of Met!kocera1 aplnnntnm White. 

It m\Ult, lmwever, be borne in mind, that all U1eK! apeeics are very diffienH 
to aepo.rate from Oplliceras Gricsh. hy re:ison of the uncertainly of their di1tine· 
tiv'e charaoters. 'l'ho dingnostio mark of OpAiccroa, the 11piml striatfon, appoan 
only on tbc cnst ; nnd 0.1 it 1li1nppc11rs when lhe specimen i1 poorly ptt11Prved, 
which i1 tlie ona~ with neal'ly nll the examples from the lower C<imtitc limc1tone, 
some of the species, "hich Jmvc bet•n R!l&igncd to GyroHilea by W11agen, Jn11y 
rf'nlly belong to Opliiceraa. 

'!'he anmc remark applies to &ome of the species dHcribed hy Wnagen under 
the generic 11amc of Prionolohua, which have no distinct lateral 1eulpturc, They 
II.re:-

Metko~r•n (/'Fiono'o&111) 11.f11.r11m Waagen (I. c. Pl. XXXJY, lig. 1). 
(l'ri0Mlof.,.•) rot1J.,fflln111Wa,gen (i6id,lig. I·~). 

(l'rio11olo~111) Uflft•' "\\' .. gen (i&iJ, lig. !>). 

Meekoccra1 t'Olttndatu/H must rooeh·e a no1v spccilic denomination, as the 
nnme had already h!!en applied by E. v. l\loj1i1ovics to one of J1is Siberian spt'CiP.s. 
A. v, Kmftt propo9e& to call this type 1Ieekocera11 Waagcni. 

A considcrablo n11mbcr of 1pcoies, whie:1 1vcrc 1lc~crihu:I by E. v. lfoj~isovics 
frrim tlte Olenek blllis 11f Siberin, 1111dcr the generic uamc of Xe1odficua should b 
incluclcd in illceltocera1 and scpe.rated fro:n Xtno:lilcu1, as they do not 'agrl.'P wid:. 
the type of the latter genus, X. plicol•• Waagen. · 

On the other hand .M.ukocmn fnlcnt11m 'Wangl'n (I. c. Pl. XXXVI, 6g. 4r) 
m~t ho ex~ludcd rrom Mrcko~tJ'(ll and plaood in Xe11odisc1u. 'l'bG rl!ftSotll for 
1lotng so w1~l bP. atntod in the introduction to the genus Xenodiat:H6. 

Tho lfom'ilaran apeGiea of the genu1 .Meeloceras hn1·0 been di'f'ided b A 
Krafft into the groups of JI, P"ara.\a and .M. diacjforme, I do not o!naid: 
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these groups a9 proper Bubgenera, the dilfeNnces between tilem being too 
alight, and not prominent in all tbe speoie1J described by A. v. KrnlTt, espeoinlly 
the narrowness of the aiphonal lobe, wh.ich is oonsidered a.s one of tlrn leading 
features in the group of M. diaciforme by that learned author. Nor is the 
umbilical lobe narrower in the group of M. 'JTaraha than in some species of 
Koniiickite1 or ~1pidile1, which correspond to A. v. Knr.IJt's groups of JI. 
Yudi1hlhira and lf. 1pitien1e. 

Besides the Him&layan typeg desoribed below, A. v. Krallt proposes to 
include in his group of 11.eekocer<J8 dilciforme ono of thtJ Salt Range species 
described by Wuagen as Lecanite1 p11ilogyrus (I. o. l'l. XXXIX, Hg. 5). Ile 
convinced himself, by an examination of the type-specimen, that on the reven;c of 
the side figured dentic1daiioo.s oconr at the base of the principal lateral lobe. 

"This species" he writes" occurg nlong with Gyronite11frequc1u in th(l lowcst 
bed of the lower Cerotite limestone and nmy he supposed to be specifically i1h·ntieal 
with Gyroni.teafrequem1. Lecanite1 pfonorllis Waagen (l. c. Pl. XXXIX, fig. 3) 
may also belong to MeekocerQB, ti::., to the group of M. disciformc. The eutnrl's 
of the typo-specimen aro too much weathered to ascertain whether denticulations 
were originally present or not." 

A. v. Krafft further inoludes in the group of Meekocera1 d111cifor111e two 
types, described by Was.gen as .A.111bite1 di11c1111 and .A.mbite11 mag111m1M/icatu1 
(I. c. l'l. XXI, figs. 4, 5, 6). Ilis reasons for doing so will be explained in the 
deaoription of Meekoceraa ef. di1cU11 Waag. 

Among the Meekoceratid<e of tho C(lratite formation (Salt Range) the 
following species are good rcprCl9ent.atives of Mcekoceraa 1. 1. :-

JI. Ko11i11cAioum Waagen (\. c.1•· 245, Pl. XXVJ, 6g. 6). 
,, pulcflr11111 Waag<on (\. c. p. 2-19, PL XXVII, 6g. 2, s, XXIX, fig, l). 
,, ~o1rian1 Waagen (l. o. p. U7, Pl. XXIX, figa. 2·5). 
,, p/a11,./afo111 de Kon. {Waa.gen l. c. p. 2ii5, Pl. XXIV, fig. 2, XXXIX, fig. 2, 

XL, 6g. I). 

The number of species from the lower Trias of the Himalayas amounts to 22, 
among them 15 beiug new. 

MBEXOCUliS VARAllA Diener. Pl. II, figs. 2·0, XIV, fig9. 7, 8. 

}895. Mul;a<~ra• (Hi•gil<') Parda Dieau, Triadlo•bo ~h.lopodoafouno" d•r ottaibiti0<h•n li'.u•·•!oo 
pr<>vinz; ll4mol- Com. (bol, do la Ro01i1.St. P'l<n'ooorg, XIV, No. 8, p. 6~, Pl. I, !g. 3. 

1895. A!ttk«<Td• (lriogil«) Varab Dira•r, MitWilan~ea ..ebor trioJi>tbo C.•phl"pod'•"founoo 'on d•r 
U>0nri Bacht nnd dOT lnool RuOlkij, Sill!f"ber. li:ol1. Ak.-1. d. Wlo1. Wion, moth. ••1. Ii\. 

CIV,Pt. l,p. 270. 
1891. Eingil« Va...,Aa Dieoor, Hi111d11y"a JI'-.• Pol0>0ot. Ind. oer. XV, \"ol. II, Pl. l, Tho Copho\,.p<>Jo 

oftho lotrtrTriM,p. 1"3, Pl. YI, 6g. 2, \"ll, Sg. 6. 

" Meaaurement1 of foor specimens from the horizon of Meekoceraa Markhaini, 

at the Shalshal cliff in Painkhanda: 
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I!. 111. iv. 

" =· s.a.·5 mm. ·16 -· .. 
u • " . • 

10 
,. 

" 
31 

A 11 

' !>'ii " 18 
c " 
D 

" 
lO·a s·et .. S··U 

A 1-71 1-72 
c 

"The measurement.a of a croa·aection of the specimen Pl. XIV, ftg. 7, from 
the lleekooeru beda of the Bhalshal cliff, are as follow:-

D ., oH mm. d 18·8 J1 

U ""' 4.·S" 
A - 23•6 " c ~ 11 " 

6 mm. 
Mi 
lhl ., - ,., . . 

" 
I - , .• 

" 
; ... 

D 9·36 
t1 

! - 11·2 . 
A !·13 c :!·37 ~ !•5 ·;; ,, 
r r -

" The development of the 1peeie1 is as follows:-
" Heigld and tldckneu.-Earliest whorls globose. At 2 mm. dio.motcr 

approximately as thick aa theJ ore liigb, but the minute dimclllioDB allow of no 
euct measurements. At a diameter of 6 mm. t11e height ez:ceeda the thickness 
oonaiderably. Still more pronounced is tho di!Icrcnce at the end of the penultimate 
volution. Thus tbe epccios underiroe• tint a change from thick into comprelled 
TI>lutioDS. During the further development the whorls apin grow Blightl7 
tbioker. 

" Masimum tldoknl!'11.-In the innermost whorls situated about the middle of 
the height of the sides, ahifled nearer the umbilions during tbe growth. 

" Umbilical edge ond waU.-Neitber edge nor wall preaen.t in the youngeet 
whorls. Wo.11 high, with o. oom.paratively sharp edge in the adult atagc. In the 
gerontio at.age the edge gradua.111 become• rolllldcd, but tbe height of the wall dOGI 
not decrease. 

"E.d1rtta& ptH't.-In the youngest &tagc wborla broadlJ rounded, IMlquiring 
sharp edgoe in the adult stage. These are well pronounced up to about the end 
C1f the eba.m.bered part in full grown apeoimena and become obtuse on the body· 
chamber. 

",,.,..., ef ln ... utw..-BlighU7 demnolng. 
"Scttl.P'ure.-The lhell ii covered with ver1 delioo.te faloiform atrial. Low 

tolds on the caat run parallel to the&e and are atroog:eat in the middle of the outer 
half of the lateral parta. The lateral sculpture occaai.onall1 ol'OllBll the e:Etemal 



LO\VER TlUASSIC CEPHALOPODA FROlf SPIT!. 19 

part, produoing a somcwbut wavy outJiue of the specimens. This chnucter is best 
aeeu in Diener's type speoimeu from t.he Shalshal elilJ (I. c. Pl. VI, fig. !). llost 
speci1neus havC1 the external part entirely smooth. 

"The adult stage is charncterisei by a thread-like Mllosity rtinniug along the 
murginal edges. 

"Length of the bodg·chamber.-lforc than one-b1\f 'l"olution. No exact 
moa.suroment.s obtainable, as the shell~· test has beeu preserved in most examples. 

" Suforer.-Thc sut1ires of Prof. Diener's type ~pceimen h:n·e been retigur~d. 
Special ntt1<ntion mn~' ha dru.1vn to the 'l"ariability in the details of the nmbilieal 
lobe, which is illustrated by n number C'lf dra1dugs. Fig. 6 011 Pl. II, represeuting 
the umbilical lobe of the fragmentary type specimen illustrated on Pl. VII of 
Dieuer's memoir, is the lllost abe1•1·.1nt type ill this respect. 

"Geological poaiU011. Loculily. Y1111tber of t1pecL1te11JJ e;i;,,milletl. -Uorizon 
of Meekocer<U Jlarkhami, Shalshal clilT, Po.inkhanJ,,, 30, ool\. Xoctliug; horizon 
of .!I. lilange1t1e, 1 mile ~. o[ Lilan\J;, Spiti, 7, ooll. Kro.lft. 

"Lowor division of the lowt'r Trias (Otoocras heds in the oM interpretation), 
S. E. of :Muth, Spiti, 1, ooll. Hriyden; N. N. W. of Klif,'11., S)'iti, l, coll. Ifa~·deu; 
5 miles S. of Ensa, 2, coll. Harden; Kuting, Spiti, 3, (•oil. Krafft. 

"Lowl'r 'l'rfas, Jolinka E. G., Byan.s, l, ooll. Smitli. 
"Remarkt1.-Die11cr states in his description of Meek(J(;Cr1Jt1 P'r1n1!1a that thn'l.l 

is a distant similarity with Ki119itea le11t1 Wiw.gcn {C,;rntite furmatiou) [l. c. PL 
XXYI, lig. ,!,J, btlt hCI noticed also tl1:1.t there o.re csstrntia\ Jioiuts of cli1T1·rcncc. 
The cxa.minntion of a l:.irge number of specimens of J(. P'tw11h« conlirmc(l his 
6tn.tcment that the two species nre not identical." 

I have only to ruld to A. v. Krallt's notes that the vnriabilit.1• of the suturnl 
li!io in this species affords a strong argument against the ad¥isnbility of sepnrntin~ 
Meekoce1-a1 and Ki11gilet1. According to Wnagcn the only distinctive kn1ure 
between the t1vo gone1·a is the pre~cuce of a well marked uuxilinry lobe, within a 
row of irregular u::nbilioll dcnticulations, in Jfeekoee1•aa. Xow, if we pnss in 
review the ~utnral lines of M. V11rt1f11i as illustrated iD figures 3, J., 5, G on Pl. 1I 
and fig. S, on PL XIV, the umbilical kobe forms a straight row of irregular dcnti­
oulations, among which no propel' lobe can be distinguished in the specimens 
PL II, fig . .:>, nud XIV, Ii!;. S, 1vhcrea.s in tho spt:cimen Pl. II, tig. 3, a delicately 
serrated Jobe is marked olf from the rest of thedenticulations. The specimens illu~­
trated on f'l. II, Jigs. 4 and 6, nre transitional shapes, the separation of tl1e aui:i­
lian lobe from the umbilical deutioulations being marked less diatinctly. If 11'e 
w~ to follow Wan.gun, we should be obliged to distribute the specimens, which in 
all the rest of their obaractcrs are clearly identioa.l, a1noog two goueru, whereas it is 
certainly more appropriote to unite tht:m in the same species. 

Among the American speciea of MeekocertU, it is .lleekoc. gr«eilitati:fl White, 
the type of the genus, that, according 10 my view'. a~pears to be .w n.early allied 
to the present form, that the question whether it is uot e1·cn 1dcnt1cal. may be 

r11ised. 
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Meekoceras gracilita~~r:h:::·~: ~= ~m=ie Americnn \ypcs wbioh agree _with 
than M. Pm'<Jha, but t . f 18 e in..olutioo and soulpture. To illu.t.o 
M. JTaraha, even in the minor details o·:!n!'fi • ured on Pl. II, figa. 2 and 3, with the 
trate this we oced o~l! co.mpare t:i steo1 Hyatt g and Smith on Pl. XII, fig. 11, nnd 

typt'B of M. gr::il;~~ m!!:' a.pb ~f the Triassic Ccphalopod genera of Amcri~. 
Pl. LXX, fig. 4, gr d from the second Iaternl Sllddlc than In 
The au:riliaryb"'t"l~ is. mo~e ;~rp%:e::i~ constant feature of distillction that I 
M. Yaraha, u t us ts, in • . 

have .:r::~:~~::0;0:~::~:~c~~1~8:a:~~t:~:1::·c certainly 80 closely allied that 
with a leas narrow ciroumscription of species they might be considered aa nearly 

identical. 

2. MEEKOCEBA.8 MABKllAlCI Diener. Pl. XI, figs. 1-5, XII, fig!!. l·S, 
XIII, figs. 1-6, XIV, figs. 4, 6. 

1807. p,&ply•Ml••,va,Ua10iDi1ner, Bimil. Po ... , Palll"Oilt. Ind., -· :IV, Vol. II, Pt. 1. C.phalopvJ.a 

~:!: ~:,:::::·~::i~:ri~~~:~~~:~~~~·;.~!~:;:~b~~(~~~~:i~~ ~:~;n~:s~:··;~~\,~ .. 
lllu.etc.Bollog<>Bd.XIV,p."68. 

loo.I. p,;,,.,,/obu• !'t<><lli•gi (r. }\,,.fft) N<>!tlinr, 1..'t·b.r dt .. Alh•r Jer Otoe..,.. SclUcht•n nn Rimlun &iar 
N=• Jahrh. f. :Uin. oto. !lei~ Bd. XVIII, p. 6'11. 

This spooies was described as Meekocera.11 Noetlingi by A. v. Krafft, who foiled 
to discoTer ih identity witb a form which lrnd been described by myself in 1897, 
from the lower Trias of Kiuoglung E.G.,1 111 Pt'Oplycliite1 Ma,.kAami. I inoluded 
my two specimens in Wangcn's genus Proptychite1, because they seemod to agree 
best with some of W aogen's Salt Re.nge types of PropJychite1 in tho oharaoter of 
their suturnl line, which had the mtirgios of the saddles serrated up to the middle 
of their height. As hos been demonstrated by A. v. Krafft, the species is not 
proridcd with glob091l inner whorls and must consequently be grouped with Meek1; 
cera.11. 

).Ir. H. H. Hayden was the first to discover the identity of Proptychite1 Mor­
kl1ami Dien. and Meekoceraa Noetlingi Kr., when revising A. v. Kmlft'a manusoript. 
In my memoir on tho age of the Otooeras beds of Pninkhanda (Centralblatt f. 
Min. ~tc., 1905, p. S), I stated his identification of the two specits, which was 
ofterwards accepted by Noetling in his ".Asiati.sohe Trias" (Lethaia Mt1ozoica 

-L~~-~- ' The rioh materiale collected by Noetling and Eayden enabled A. v. Krafft to 
giTe an exhausth·e description of Meekocera1 Markhami. In his notes the latter 
dr.nomination has been substituted for M. Noetlingi, but otherwise they have been 
left unchanged. 
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".Meaaurements . .. u. Ill. >V. 
PJ.Xl,lg.11. Pl.::i'.J,&1.S. Pl. XIV, Ilg.Ii. Pl. XIII, ~ •• 2. 

D " mm. ~ 67 mm. 128 mm. ooi.163 
u . 

" " " " " 24·a " " 
.. " 1; " .. 

D 
TJ ~· 

;;•09 

A 
c 1·6 1-4.3 1•52 1·6 

"Fig. 2 on Pl. XI represents the oross-seotion of o. large specimen from the 
lleekoceras beds of the Shalshal olilf (Painkhauda). Tho measurements of this 
aeotion are as follow :-

168 mm. 

" A " c .. 
I " D 5·0{1 
lT 
A 1-6 c 
1· }-0(1 

d = 74 DUD, 

" = 311 

j = 10·5 

~= 8·7 

~ ""1·95 

f' "" 1·52 

a, =2·3 mm. c, = 1·9 mm. ~ = l·U mm. 

di= 27 mm Ii,"" {1·5 mm, 
u1 = 2 ., 1l• = O·r; 
a.= 16 ,, s. = a·s 
e1 = 7 ,, c1 = 3•2 
ii= 4.·5,, 

di_= 18·5 ~ =IO 
u, "• 
..'!.L= 9,•28 ~ = 1·65 ' '• 
~= 1'17 
'• 

"The specimen is somewhat da.~ged, 10 that Dis not distinctly moo.snr11ble. 
The a.bo"l"e value of D is ooloulat.ed and is, I believe, very nearly oorreet. Tho cal­
culation wa9 oar1ied out as follows :-

D:: A + U +~ =74 + 32 + 56·5 = 162·6. 

"The development of the species is 1u follows :-
" Hej,gfit and thickness.- Bnrliest whorls thick, nenrly glohose, but the height 

exceeding the thickness llB soon as a diamet.er of 8 mm. bas been reached. .,l(lult 
etage strongly compressed. The most compressed whorl ia that which measures 
27 mm. in diameter. Affor this tba whorls ngain grow thicker, olthough very 
slowly. 

"Ht:1ximum thickne1a.-Situatcd in the youngest volutions in the middle of the 
eides; shifts in the half-gro1V11 sta~a to the vicinity of the umbilicus nnd moves 
back to its first position in the last whorl. In all full-grolVll specimens the Intern\ 
parts are slightly concave outside the greatest thickness. 

"UmWlicnl margin 11nd iodl.-The lateral parts descend to the umbilicus in a 
curve, which is flat in tho young and strongly rouncled in the half-grown whorls, 
-whereas lhe curve seeu in the Iut volution keeps midway between these two 
extremes. 
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"E:rtern~l part.-At first highly rounded, becoming gradually broadly round· 
e<l, with very obtuse marginal edgea. Sometime9, bowrver, the highly rounded 
eiphonal area persists up to tl1e adult stage. . 

".&mount of intiulution.-Decreasing very cons1dernblr 
"To confirm tile result obtuined from the abol"e cross-scdion, I measured also 

85 many as possible of the entire specimens in the collections with sntisfactory 

ttSUJts. 
"Height a11d thickne88.-As the sm:allest entire spccirneu mea..~ures as much 

as 39 mm. we should e::i::pect that •tll of them should show the fl'alure~ of the whorls 
larger than 2i mm. in the ci·oss-section, of:., that the volutions should grow thick<"r 
towards the body-cluunlier. This is actually the c11.se. In all t-ntire specimens the 
penultimate volution is in,·ariably more compressed than rhe J:a~t one. This difler­
enoo is espPcially well prononnce:\ in specimo:-ns provide(\ with th<'ir body-ch1mhel"ll. 
A comp11.rnti"1"elr tbick body-chamber is tlierefore on,. of thf' chief charnct<'r!' of this 
species. 

"It is further in agreement with the m'Jdc of Jevclopment or the present 
species, that small specim~ns a.re, on the whole, more compressed than brgc 
ones. In six: ont of seven specimens, with a diameter rsuging from 39 to 

lOIJ mm., ~ isl "6 or more, up to 1·7~. while of six out of s~nn spPcimens, ranging 

in diameter from 10,J, to 104 mm., i is 1"6 or les.s, down to i·u 

"In order to sho1v the approximat•· limits of 'l"ariation, l"mny mention tJi,,t 
there is an unusually thick sp,.cimen of 11.m::i.ll diinl'nsions, corr,·sponding to a 

dia.metc-r of 6i mm., ~ being npproximah•ly 1'13 {s1H.'"eimen II, o.ho"\'c), nod 

on tho other hand au unusually eoiuprcssPd specimen or J.nrgc size 10,i, mm. 

in diameter, ~being 1·67. 

".dmount of im•ofotio11.-Thc mensurement.s of seventeen entire specimen& 
lead to the same results as the n:amination of the above orO!<s-~cction. In Bl'ren 

Bpecimens, with a diameter ranging from 39 to 100 u1w., ~ is 5·7 or more, up 

to S··J.7, whereas in eight specimens out of ten, rrmging from lOl to 164. mm. in 
diameter, it is 5·12 or less, down to 3·96. The n:irrowet<t umbillous was obecn-ed 

in a specimen or 104 mm. in diameter,~ being 8 (Pl. XI, fig. 1). 

. _''This specimen may be rcg!lfded as a variety of Mel'koeu"' Morkhnmi, as 
11; ditTers further by the prasencc of a oontrnetion, nert1• the anterior lerminati<•n 
whioh is absent in the rest of tile specimens . 

. " Shell.-Thinne~t on the external parl and in the upf'l'r half of the sidt>s; 
tl11ehna very considerably in tl.e lower third of the lateral parU.. 

" S~11lpt11re.-The ornamentation is very indistin1·t. It consists of numerous 
and delicate, curved growth-Hues. They start from tl<e umbilical suture, being 
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at first etrongly bent backwards. In the middle of the lateral pnrte they desorihe 
a forward-bent curve, then turn baok again and cross the external part in a second 
curve, which is directed forward. Owing to this sculptµre orcissing the external 
pa.rt, the outline of the specimens is oce&.~ionnlly somewhat wavy. 

"The lines of growth nre, as a. rule, seen 1li.stinotlj on inner caets also. The 
external part occasionall' bears faint conoentric striE, Low, short folds nre 
noticed often on the body-chamber. They start at varying distances from the 
umbilical euturo (~ide Pi. XI, fig. 2, XII, ftg. 1), 

" Mo11th of aperhtre. -The aperture! margin has been partly preserved in 
seveul of wy larger specimens. It appears to run parallel to the growth lines 
and is not accompanied by a contraction of the shell. Such a contracti'ln ie, 
however, seen in the variety illustrated on Pl. XI, fig. l, where it watks no doubt 
the \'icinity of the aportural margin. 

" In the specimeos provided with the mouth mfll'gin the greatest length o1' 
the liotly-ebiimber corres[lOnds to a oircurnfercnoo of 200 degrees of the last 
volution. 

" Sulu,.e1.-Vcry variable. Charnetcrs common to nil speciwens examined 
aro the following: 11. broad siphonal lobe with a high medio.n proroincnoo, a slender 
external saddle nnd a broad, 1011' second lateral saddle. . 

" Principal latcrnl lobe all1'ays deeper than the siphonal lobe. The uwbilieal 
lobe, which could be made 1'isible in its entire length in one of my spccimemi, 
bears a large number of ('Oarse point9, tl1c l>Oint corresponding to the umbilical 
suture bting the large.~t. Internal saddlo:i low, followed by a very deC'1> anti· 
sipl1onnl lohe, lfhich is dividi:id by I\ short mC'dinn indentation. 

" P'ariations.-lletlian prominence or tile sipbonal lolJe sometimes brond and 
entire, S(lm(•\imes incised and narrow. External saddfo mo~tly, but not a\waye 
lower than the principal lateral saddle. The latter ca.n be either very brOl\d 
or very slender. Depth nncl width of the principal lateral lobe varying 
considernb\y. 

" Geological po11itiot1. Locality. liumber ef 11pcci111~~ Potoml11ed.-Horizon 
of Jle.·k~ceras Markhami Sh::ilsb:i.l cliff, IUmkin Paiar E. G., Painkhanda, 80, 
coll. Xoctling. Horizon of Meekocera1 P'araha nnd .ll. Wa11genae, l mile N. 
of J.ilnng, Spiti, 2, coll. Krafft. 

" Lower Tria~. cx~et horizon not kno"·n, Otocrras beds in the original 
circumscription, 5 milf's S. of Ensn, Spiti, l, coll. Hayden; S. E. of Muth, Spiti, l, 
coll. Hnydt>n." 

"8. 'l[EEKOCERAS LILANGENSE A. v. Krafft, Pl. I, figs. I, 2, 3, 5, 6, 7; 
XIV, figs. I, 2. 

Jlraa11ren1enta. 
I. II. III. 

(Pl. I, fig. 5.) (Pl. I, fig. ~-) (Pl. I, 6.g. 3). 
18 mm. 44 mm. 

3" 9·5" """· 11·5" 
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9 mm, . " 
• t·25 

20 mm. 
IO 

4-·133 

"In fig. 3 on Pl. I, a cross-seolion of a .specimen from Lilang has boen 
illustrated. The measurements of this cross-soct10n are :-

D =&2·5 =· d =21MI mm. " = 9 

u :::l\•i) 

A :;;~.i,·j =11·2 " .. = . 
c = 9 
I = o·~ " 

i= .., " 
D 

~·56 ~= 5•57 u= 
A iVi2 ,., .. z2·j c== '• 
I-= i·S7 f= ,., 

"The present speoies has the widest vertical range of any of tho congeneric 
forms found in the Mcekoocras beds of Lilang. It was obtained in live 
dill'crent layers, extending from the base of these bods up to and above iho middle, 
but it is replaced higher up by MeekocerrlfJ P'af'aha, which lower down in the 
series occurs o.long with M. lila11gernie. 

"The spci::imen from the lleekocere.s beds of Po, illustrated on PL I, Ilg. 2, 
should be considered as prototype of thie species. 

" The development of the species is as follows :-
"Height and thickne11.-Tho nbove oross-section was t.aken from a strongly 

compressed variety. Whorls at a diameter of 9 mm. almllst n.s compressed 
as in tb.e full-grown stago. Tho proportions oro subject to slight variations only. 

" lla:&imu111 tAfcknesr.-Coinoiding approximately with the centre line of the 
lateral parts. The sides are in the majority of specimens slightly concave near 
the siphonal parl of the body-chamber, the transverse section then being botU~ 
shaped. This is, however, not a constant feature. 

"UnWiUcal margtn ani.l waU.-Umbilic:al margin forming an acutely 
rounded-of! edge. Umbilica.1 wall lo1v and perpendicular. 

"External pm·t.-In tl1e innermost whorls the external part wns not ncoessible 
to observation. Mnrginnl edges aro probably present in n volution corresponding 
to a diameter of 9 mm, At any rate the small spooimen, illustrated on Pl. I, 
6.g. 5, l1as sharp marginal edges at the beginning of the lrtst volution. BhPrp 
marginal edges persist also at a diameter of 22•3 mm, and later on, 

"..4mount ofinoolulion.-Slightly decreasing. 
"Sculpture.-In the majority of specimens thrcad·liko ridges are seen to 
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accompany the marginal edges. These ridg"e are best seen on the shdly test 
and are covered with delicate striffl, The latter were observed, in the prototype 
of the species, also on th<! siphonal part and in the uppermost l81er8l p:irta c~ee 
enlarged figure of externnl part, Pl. I, 6g. 2). 

"The lateral pPrts are co•ered with radi8l folds, ll'bieh are slightly falci· 
form and reach rro1n the umbilical suture to the nlernal pnrt. They nrc 
strongest in the middle of the side!. The strength of those folds is subjrct to 
some variation, several specimens even being without any distinct sculpture. 

"The shell is furnished with delio:i.te, radial lioes of gro1rth, whioh are most 
conspicuous in the middle of the sides. Sevor8l specimens show faint concentric 
strim, wl1icb appear to be confined to the body-chambnr and are, n.s a rule, only 
discernible on inner cast~. 'l'heie strire run along a nart'Oll', ftn.tteucd spiml band in 
the middle of the sides. In one instance (fragment of a b01l,l'-<·ha1nber, inner 
cast, Pl. I, fig. 7) tho spiral bo.nrl is replaced hr 8 shillow furro1Y. Pi. I, lig. }. 
repl'.-sents the only specimen in the collcotion showing trao~s of this concentric 
orno.mcntation on thcsurrace o[ the shell. 

"All the specimens examined have a rnoro or less oblique shape, hut whether 
this is an original feature or not, it is impossible to decide. 

••Length of the body·chamber.-Not known exactly, but no doubt exce<,~\­

ing one-half Tolution. 
"Sulures.-Siphonal Jolie bro:id, with a median promincnc<>, which is s\igl1tl~· 

incised. All the lobes, except the umbilical one, fnintly scrrnterl. Saddles broadly 
roumlcd. 'l1ie umbilical lobe with n few rather C08l'Se dcntieulntion•. 

" Geological poritio11. Locality. S11111ber of apcclme1u e.1:11mill,.d.-Lower 
dh·hion of the lower TriM in Spiti; horizon of Meelmceraa hfonge11ae and 
M. Poreda, one mile X. of Lilang, 22, coll. Krafft; four miles W. of l'o, j, 

coll. Krafft. 
".Affeuilies.-.Jleekocel"IB lilan9e111e is c\o9cly alli•1d to Jl. Hod.'1B0"i Diener 

(Pal.eon!. 111dica, IIini:il. l•'os~., sor. XV, Vol. II, Pt. l, p. 133, Pl. VJ. fig. 1). 
I h11ve stated 11\Joyc th.it s"me of the specimens Jack the ho!tle·shapPd trans­
verse st"ction as seen in the prototypu of tho species, nnd are at the same fonc 
de\"oic\ of tllllrgin11.l rid:;Ps or strhe. Such speoimeos elosPly rc.<Pmble 
_,Jeekare1'"' Hoclgso11i, espccinlly ns their outline is almost ns irre~ulnr as iJJ 1hc 
latter species {St'C for instaDce the fragment illustrntcd ou Pl XIV, fig. 1). N"11e 
of m~· speoimoms, howerer, agrees perfectly with the type or .JI. Iloclg1011i. A 
specie~, in which tho sculptnl'e crosses the edernnl part, i~ d"~oribed he!O\\' us 

Jfeekocerns li11gtic1ue." 

"4. '.\IssKocr.au LINGTIENU A. v. Kmfft. 

Jleas11reme11ts. 

" s·5 
11 

Pl. II, fig. I. 

}"~=Ni 
}~ =l·lifi 
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"Ae dated in the description of Meek0Ce1'a8 lilangn8d, there occur at Lilang 
several specimens which deviate from the type of this speci:• by havin~. no 
thread-like 1narginal ridges and no bottle-sl11.1.ped transverse &00tion. The outlnie 
is somewhat w1wy, ns in the type of M. llodgsoni Dienl'r. Theee 1pecimen1 
have been united with M. lilange111e, ns they are doubtless varieties only cf this 

sper.ies. 
" But there is one specimen in 1ny collection, which deviates so tn uoh hom 

lfeekoc.i1•a! lilan3e1~r, th!!.t it must bP treated separately. As it resf'mble1 
Jleekoceraa Ho:/{}101" to a certain erlant, without l>eing identical, it must be 
described under a new speoific name. 

"Ei;:ternal part broad, broadf'r than in the typ" of X Hoclgsoni. Marginal 
edges of the C3st very sharp. Numerous irregular folds are noticed on the lateral 
parts of the ca9t, but some br<1ad folds ubo occur, as in M. JJ.odgio11i. Outline 
very ~lightly wnvy. A smnll fragment of the shelly test, preserved ne11r the 
anterior terini11ntion, is covered with ddic1to scrii.e, whicl1 C1'0S!I the ext,.rn11l part. 
'.l'his feature decickdly reoolls .Ueekor:ef'Qt Hod.gso11f, hut is directly op11osed 
to tho concentric llXlei·nn.l strioo 9COn on typical speoimcna of H. filangeu.Be. 

tlw specimen from Lil1111g i9 thioker than the 1y11c of Jf. Hodgt<mi. The width 
and charaote1· of the umbilicus rery nt-t1rly agree. 'I'he hody·chamlier bf"ars on one 
side very clelioatc concentric strire. 

"Leni;rth of tha hodr·chnmbcr aippro:ximntcly 260°. In this apcoimcu &ho 
a1Jertural m:1rgi11 hns heen partly preserved. 

"Sutu,.es.-Visihl1• in part only. Second lateml lobe much shallo11"Cr tlu~n the 
prindpnl laternl lobe. Second lateral saddle very low and hroed. Umbilical 
lobe with three poin1s only, that near the umbilical suture being broad and low. 

" Geological J!OBition. Locolity. Number of specitnetrlJ .. zamtMtl.-Horizoo 
~ra·~:.~.koeeraa lila11ge11se anJ .H. P'aralia, one mile N. of Lilnng, Spiii, I, coll. 

"5. llEEKOCERAS HoDG80NI Diener. Pl. JI, fig. 9; Pl. III, fig. 2; 
PL XXX, fig. I. 

189i. -11~:~;,;:;.~~-9:;;'. ~7.'o~~l. Po ... ,P•l-•t. I•Jioa, oer. XV, Vol. JI, Pt. l, t"O(lhalopo.r. oltbt 

!SW. Jlcd;""'"""' (Ko~mchl~•) 1'idorbl11Dioper, u f'drl•, ibid•m, p. 139, Pl VII, tig. Q, •u• &g. S.., ~. 

" -' c 
D 
"[; 

Mea11u1•ements. 

of o;m:;;h!i?P~~::a. 
. 2l mm. 

- Io 
.i·;," 

ofD~~~;~G?:.::~ 
. nppr. 60 

18 

'1 

. appr. 4·81 
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"It is desirable to redescribe the present apeoies, although no new matnials 
h11ve been found recently. I have 6.nt to add a fow remarks to Prof. Dil'ller's 
original description, and then to show thnt a specimen, described os Kont11ckite8 
Ytdarbha, must he united with the present species. 

"Diener observes that the external pa.1·t is evenly roundo<l in the inner vnlu­
tions, up to 11 diamr-tcr of 15 mm., but I did not find this to be the cn.se. A close 
e:re.mination of the type-specimen, which I brokc:1 in two, led to the discovery thnt 
thr external pnrt, even in the youngest visible volutions, is flattened, with distinct 
marginal edges. The siphonnl area is, howc\·e1·, very nanow. 

"Prof. Die11er plac~d this species io the group of Mee!.:oceras 1Ja1'ia118 Wnngen 
(Ceratit,. foriuation,l o. p. 2·17, Pl. XXL'{, figs. 2-5), and he supposed that it is 
ttllied to this specit>s by the ahscn~e of m·11·ginal ed!;es in the young st.age and by :in 
identical arrangomont of the suturf's, 1:'01· the rcn.son pointed ont this inference is 
no longer justified. 

"The marginnl edges become somon•lmt obtu~c at the end of the chn1nh.-.rcd 
part. The outlinn of the typc·spc!limcn is w:i.vy, "~pceinlly so 11cnr the :interior 
terlllination of the chainb"re<l partio11 of the shall. l'hi< is due ta the l:itcr:il fold< 
crossing the cxternnl part. Between those exterrrnl folds delicate stl'ioo occa,io11· 
n.lly occnl'. 

" The spl'Ciml'n of Ko11illcklle1t J7idar/Jlu1, a!luded to ahove, wns classifir,cl hy 
Diener 1vith Waagcn's sub;cnus Ko11inckile1, in thll hcliof thnt :i distiiwt auxiliar~· 

snddlcwas present. On cnrcful l'•J·CXl\lllina.tion of thn spcoin\ctl I fottnd thnt this wn• 
not the c:ise. The identity of the sp•~oiiue11 eX!l.lllincd hy me with that from which 
Di!!ner look the suturo.l line is intlisplttnbln. Tho specimen bcnn the lnh"1 
• JJ.eek11cer(/8 ( Koiiinckitea) Yi<larb1ia Diener, Pl. VII, fig. q, Otooerns beds, 
Shalsha\ clilt {Rimkin Paial' E. G., C!lll. LJicner) '. It is obvious, from the cxpl:'.lnn· 
tion to Pl. VII, that the figure of the sutures has boen taken from this type-speci­
men. 

"The actual features of n sutuml line, taken from a septum situnted nrnr the 
anterior t.ermination, arc represented in double size Oil Pl. I II, fig. 2 o( this 
memoir. The seeon<l lateral saddle and the umbilical lobe are apparently goniati-
tic. 

"The specimen of Meekocer•aa Yidarblui i11 no doubt identical with .lf. IIorlg· 

87ni, with which it agr~ in transvcrae section, width of the umbilicus, sculpture, 
and shape of the siphonal part." 

On re-examination of the specimen of Meekoceras P'idarbha, il\ustro.t.ed on Pl. 
VII, 8.g. 9 of my nhove quoted memoii-, I am bound to confcis that A. v. Krnlft's 
remarks arc partly justified. There are only a very raw plucC!L on tile east, where 
the umhilionl lobe h:is not been injured by weathering. In one of those pl11ocf11 u 
fissure in the matrix, intersecting the true lobe, has been misinterpreted. for thr 
margin of nn nuxilinry ~addle. But the second lateral and umbilical lobes nrc 
certainly not ~11iati~ic, d"lieate ind>lUt'.ltions being di~tinctly visib\~ by means of " 
magnifying gl11~s, flt one pl6Ce. 



HL\IAL,\ YAX FOSSILS. 

or tho i:lenti1y of this speoim'-'n with lle~kocerru Hodg«mi I nm not fully 
convinced. '!'he innel' whorls or the lntterspeeies Dl'e known to us 01111 so far 88 they 
are ei:p'1sed within the umhilious of the type-specimen. 1'hey do u_ot bhow any 
sculptul'e, but only some radial unciulation~, which a~c bar:ly P''rceptible, and do 
uot agree with the distinct fuloiform folds or the specimen 1llustr:ited on Pl. VII, 

fig. 9~. v. Kl'afrt was, however, mi,takon, when he spoke of tho ahscnct: of any 
n~w eirnmples of Jfeek,,ceras HodgfJQ11i in Noetling's and his own collections. 
Amon<> his t•ollection from th'-' Otoccru.s beds of tho Shalsbul clifl I found a 1n-l!­
preso,.;1J:l speoiinf!n of M·H~k()ceN1s, marked on the lobe! as ''11.eekocera• .p. ind., 
-Sha!shal clill ne:i.r Rimkin Pai'l.r E. G,, Otoc·~nis l.ll'ds, fouud along with OpAi· 
cera1." That both specimen and label actunlly belo11g togctl1<·!' is indisputable 
both being marked with tho figures: K 10, 859. 

Tllo measurt>mcntll of this specimen arc as follow:-

,. ., ,.11mbiliou• 

::,'::~ l ·"'' '"' ""'''" {:' ' 
This specimen, which lins hee11 figured on Pl. XXX, fig. I, c&.unot b1J 

separated specitien.lly from Meekocera1 llodga<mi, with which it ngree~ iu all ih 
characters of specific importance. I wish to draw tl1c special attention of 1hc 
r.iader to the remarkable n•1·ro1vuess of tho external area ancl to tho comprt'S3ed 
shape of the whorls in genera.I, tw.1 lending features in ,J/eekocer<U1 Iloclq1011i. 

The discovcry of a specimen of Meekocera1 Ilodg11oni in th ... Otoccras 
beds (11en1u atrieto) is of gn.'ll.t stratigraphical interest. It fully confirms my 
sta.tem~nt (Oenlralbla 1tf. lfi"l!r. etc. 1901, p. 65G), that lllY typc-sp110im ... n had 
been collectctl in the Otoc~ras beds of the Shalshnl cli!Y and not in the horizon of 
Me~kocer<UJ .llarkhami, us ,had been suggested by Xoetling. Dut e;t>u if the 
ideatitiCltion of the pre~cut spedme11 witb .Jfeek. Ilodg11011i should be questioned, 
th~ prewne.i of a true .Jleekocetraa in the Otoceras h1.>ds of Painkliandn would 
ramn.in an indispntable met, in contradiction to what has bean suggei;tcd bl 
:footling as to the lil'st nppearo.ncc of this gcqus in t!1e Himii.laya.s. 

"6. llEKKOCE11.u DOii.BALK Diener. Pl. II, fig. 7, XIV, fig. 11. 

:g~:g:~f;~~;:;;:~~:~g·~~::::·~::.::~~,~·::::~.r~::,~:·:.~:.:~: 
Memmreme1.t1. 

"· 
f,~~:·:~~~it.i::.";cl;~'. M~r:!'.'(:";~ •. ~~~~i.°'Jf:'i. r1. ~~;:·..,~~~. 11, of ili:~~'~.i:if~ 

46 mm. 7 

22 mm. " 
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11 mm. 11 mm. 13 mm. Honm 

"Of thi1 species there are throe apeoimeos available. Ooe of thera, which is 
more complete thnn Diener's type-specime11 fro1n the Shalahal clilI, is figured on Pl. 
XIV, fig. 11. 

"The mt>asuremrnh of four sp~d1neus, two from Siberia, and two from the 
Hi•n6.\ava.s, arc given above for compuis'ln, Of Diener's type from the Shnlshal 
dilI A and C only a.re giv,~u, the other measurements (D and U) being uneeti!l.in, as 
not quite ono-half of the spccimrn is preserved. 

"Of the two epeei11Le11s from Siberia one bc\oogs, aceoi·ding to Uieocr, ton new 
species, allied W M. boreale. 

"Unforluna1c\y no transverse sectiou could he procured. 
"The mnrgiu:il edges hecmm;, so1nc11·ll'.lt ohtus•~ fa:11vnr<ls the anterior .. net of the 

h icly-ohaonhrr in the specimen tigureJ, nnrl the same feuture is noticed in Dicner's 
tnc-spo~d111cn. The width of the siphon1l area. is considerable compared with that 
in oth.·r ~pecics of .llcek()cera.. In Uicner's liu.H volution the widih of the sipho­
n::i.l nren is 2 mm. at th•~ beginning" anrl 3 mm. at the end. In the s1wcimrn flgurccl 
it mensurt·~ 3 mm. nt tho beginning of the l:ist vo\utioo, while at the brokc11 end 
of tlw hody·chnmher i< is llt'llrly 6 mm. in width. 

•'The umbiliou~ shows a clistinct e•lgc and n comparatively high, perpendicular 
wnll, hoth iii the typc·S(ICcimcn fro1n the ShnM1u.l elilT an<l in my new emn1plc. 

"The spccim<'n figured <lilfors from Diencr's types of Meekoccra1 boreale hy 
the grt·ater thickness of its lust volution, 11n<l from the Siberian type nlso by a lfi<lrr 
umbilicus. It thus ocmncrts thns·~ type' with tlw spccimeo c\escrihrcl as ,1/eekoce• 
1·a• 11otl. 8p. ind. aff. borealt by Dienrl" in the "Mem. Com. Genl., I. r. PL I, 6.i!. 5. 
As rrg"nrds height and tbicknrss of the whorls, the statement just miule is pro1·od 
hy the mensur.imcnts nhovc. 'l'o comp:irc the width of the umbilici, we must use 

the ratio ~ hf'o::i.uso the diameter of the specimen determined na Meekoccraa noP. 

ap. iml.ajf. boreali is noL known. We then find that in the specimen figured in 

the pr.:scnt memoir rj"- is 2·92, iu that from Siberia 2·3 'fhe" latter therefore has 

the -wi<ler umbilicus of the t,rn. 
"The comparatil"cly great width of the umbilicu~ and the ooourrencc> of rndbl 

folds on the hody·chamber of the specimen from E;1ste1·n Siberia incluced Prof. 
Diener to re~e..rd it u.s a new species, although he remarks (Pnfr'l!onl. l11dica, I. c. 
p. 132) that it will perhaps have to be con&idered as a variety onl,v of Mcckocer1u 
lJorrole, if better pr6!1erved materials be forthcoming. I think the latter ciurse will 
be the better one to adopt, :ois it appears tluu the greater widlh of the umbilicus in 
this instanoo is of no specific importance, while the existence of folcls alone is hardly 
sufficient to establish a specific difference. I am, however, bound W mention that 
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the Himd.laya.n specimen illustrated in the present memoir hA'l no folds on the body­

olmmber. 
"The length of the body•cha.mber cannot be nscert11ined. 
"S11turei.-::O:one of my specimens has the sut11ral li11e preserved well enough 

to be figured. The broad point or l'udimenta1·y s&.:idle in the umbilical lobe of the 
type of the species from tho Shalshal clilt bears a small median incision (Pl. II, 

fig. 7). 
"Geological po1itfon. Locality. Number of apecime'1B examf11ed.-Lower 

Tl'ias (6xact horizon unknown), crest of ridge between Dharma and Lissar \'alleys, 
opposite Ka.lphu glacie1•, Kum.aon, l, coll. La Toucho; Lilinthi E.G., Byans, 1, 

coll. Smith. 
"Lo1v1Jr di\"isi011 (Otoe •ras be Is iu th~ ol<I circumscription), 5 miles S. of Ensa 

Spiti, 1, coll. Hnyden. 
"Re111.11rkJ.-Prof. Diener compar-OS tho present species to Meekooerat plan11la­

t11m de Kon., but I rcnture to doubt whether tl1cre uxists an~· close :1ffi11ity between 
the two (see Meekoceraa ptelldopla1111lafom 1100. ~p. hel<>w)." 

As re!!;nrds 10y compm·ison of Jfee1toee1•as bol'ede with Jf. plrt1111lat11m de Kon. 
I wish to draw the att(~ntion of the render to the foot that I h11,·e hinted 1•xplicitly 
at the diffi.culiy of compal'ing M. l1oreale with othf'r con!!:cncric forms, not ~o 
much on acoonnt of the 1·enl absence of nny s11ecic~ (']oscly u.llie<I, as on account 
of the insufficiency of tlicir rcspectivc descriptions nnd figures. :\!,- c"mpnrison 
of M. bo1•eale, b.ith with JI. pf,,,111fot1un n11d 1vith M. gracilifotit White, wns 
therefo1·e 10ndc only wit11 great 1·escrvc. 

In. hoth cases this ri~serve h 1s h~en folly j<1stifi .. 11. The dilforcnces hot ween 
!l. bol"eale a.1vl .lf. plaiiulalum. have ho~n •·nu ue1'tltc1l lw A. v. Krallt in his 

description of Meek. p~eudopla11ulat111n. The rc-deseription of Jlf'ek. gr,,cflitatia 
by Hyatt an<l Smitlt also sho<l'S romo.rkable foatu\'cs of distindicm betwe•m the two 
species. .JI. gracUitati• lt11s o. nnrro1v sipho11al :u·ao., wherens this is cornp11ratively 
broad in M. boreale. l'here are also sorne marked differences in the clmraoter or 
the sutures, especfa.Hy of the umbilical fobe. 

"7. MBKKOCERAS PSEUJlOPLANULATCll v. Krafft. Pl. VI, Og. :J, 

la95. M .. ~"'"'' plaulaln• (do Kon.) IVaag~n. Fo,.ilo f•n11 tho C.,.,.the form•tion, P"1<1ht. J.t1., o'f 
l'.llI,9alt Ran~e Fou. Vol.11, p. 226, PL XXIV, fig.~- . 
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Meaaurementt. 

44 mm. D 
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"A specimen frOm the Hedenstrmmia beds of Spiti is speoifloally identical 
with a specimen from the stachellls heds of the Salt Range Ceratite formntion, 
which Woe.gen identified with Heekocel"M planulatm11 L. de Koninek (Qual"t. 
Jo11rt1., Geol. Soc., .Lo11don, Vol. XIX, p. 12, Pl. V, dg. 1; Fosaile1 pathnoiquPa de 
t' Incle, 1863, p, 10, Pl. V, fig. 1.) As tbe coueotness of this determination is open 
to a cerbin amount of douht, I propose for this species the new name of Meekocna1 
pseudoplanulatum, 

"Waagen apparently oonsidered t.hc identity as certain, for having ohservcd 
no sutures in bis own specimen, be described thclll from L. de Koninok's Hlustrn· 
tion, wbieb. he figured :•gain. But this identity hetwcen Wuagen's and de 
Koniuok's typc-specimP.ns is in my opinion, althou~h not impossible, not assured. 

"'fl.u~re is, tirst of all, no umbilical edge msrked in de Koninck's drawing, 
while iu Wnagon'~ type specimen it is sharply detincd; further, thnc are iD th•~ 

drawing peculiar lines seen on tht- body-chamber, whicli recall tho septa of o. 
Na11tilus, but prot.ably represent folds. Whatever wny be their meaning, nothing 
similnr is to be notice<i in Waa;cn's specimen. It is trmi that there u.rc some very 
low rndial folds present i11 the latter, but these in no wny resembla the lin~ warked 
in L. de Koninck's figure. 

"In addition to this there exi~t some rnwnrknble diffcrt'nces in the suturnl 
lint'. AM I said nho,-e, Wn~aen did not notice nuy snturci; in his s1.ecimcn. l'hey 
arc, howe•·or, •·isiblc in part near the o.utcrio1· termination of the reverse of tho: 
sid!l reprcscnt.ed in the il!u~tr11.tion on Pl. XXIV, fig. 2a. I had but to take aw:ty 
a. very small piece o[ rock, to lay tlrn umbilic'd lobe lrnre, which alonc l1ad been 
coverc1l up. 

"'fhcsc suturt'S have a very di!Jerent aspect from tlmt in tlc Koninck'sdrawings 
(Pl. Y, tigs. lb, le). 'fhe second hl.te1-al lobe is considerably shallower, arid the 
sccoml lateral snddle is wt>ll individualised, without p11ssing into the umbilicu.l lobe. 
The latt.er is prol'idetl with a number o( delicate denticulations. The median pro· 
wuwncc of the siphono.l iobc is broad and low, not high and slender, as in fig. lb 
o[ L. rle Koninck's memoi1·. 

"I have ve1·y little doubt thqt aU the <litferenlles pointed out nre partly Jue to 
iucorrcctdra.wing, and partly to L. de Koninck's type·epecimcn heing in o. weathered 
state. llut a~ thi~ type-specimen is not availahlc for colllpl.lrisou, having probably 
been Jost for ever, the best course to follow will be to conliuc the specific u11me of 
Meckoceras ptum"afo111 to tlw original type·speoitne11, awl to giVe tbe specimen 

collectc<l by Waagen a new no.me. 
"The identit;v of Waal:'.en's type with the Him4laya11 spccimeu from .\h1th 

has been a,.<;cortained by examinin~ them aide by side. It will b1J notice<l that the 
sipholl:d pai·t is stightly concave in the p1Jnultirna.te whorl of. the ~alt H.·u1gcl type 
with two marginal keels, and the same character 1s to be noticed 10 the last whorl 
o( the specimen from Muth. 'fhe umbilical wall in either ~peoimcn is vertiou.l an_d 
rather high. The umbilical edgo is well marked. '£be radinlfolds ar~ m_oro prom~­
nent in the llimBlayan than iu the Salt &nge specimen, bu~ t111~ IS a det!Ul 
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of very suborllin&te importance. ln their propnrtioi~~y '~:;,~~.::~.:mens ue very 
similnl', the ml:!asurernents of the Sa.lt ltnnge type be " . 

liO mm. D 
(l·;:," ll 

D ••• 5·211 

23 " 
ll 

"The identity of 1b~ s11tures is evident from a comparison of the figures. 
"GeQtogical po1ition. LocoUly. Number '>f 11pedmeru ezamtned.-Heden• 

strCEmia beds, S. E. of :lluth, Spiti, l, coll. EJayden. . . . 
"A.f!iiiiUes.-Prof. WW\gen onmpare11 hi~_specin:ien to Jleekocera11 grac-:llah• 

White, a.ssuming that an c,·olutional connection e1:1st11 ht>tw1:~n these species. I 
need hardlv ~ay that this hypoth•!sis requires further corrohrirnhon. 

"E. ·v. liojsisovics in his" Cephnlopoden der )[editcrranl'n Triasprovinz" 
(.dbhrmdl. K. K. Geol. Reichsonst., X. Pl. XXIX, fig.i. 4, 5\ gin~ au illustration 
of .1.lleeko~e••as caprile1ue fro:n the Alpine Werreu beds, which would 1mgge11t a 
romnrknhlc affinity b~t1vcen our sp~cie.s and the Alpine ty11e. They ngroo very well 
in the shape of th1;iir extcrm1l parts, trnnsrerstJ sections, and sutures. 1'ho uoly 
i1Dportant dillerenoe would 11.ppoar to consist io the grc1ter width nnd sharpt'r 1.-dge 
of the umbilicus in the Himlilayan type. 

"There is, however, goocl reason to fear inaccurato.J drawing in the il!W1trntione 
given by E. v. llojsisovies. A. Bittner (Juhrb. K. K. Geo!. IleichaanBt., lh!J8, p. 70:i, 
Tnf. XIV, fi~. 15, 16), wh' described and figured some spe<:iu1cns of Meekur.era1 
caprile1ue, which I had collectc'l in tho Werfcn beds of Darwas (Central A~ill), 
rem~rk~ tbnt th"' sutures of this species are not serrated, and that it sho11ld he 
placed i11 onc o: tlto! i;enera of Jfeekoceralid12 with gooiatitio suture~. 'fhe 
.ti.g11r~s gi"l"cn b)· Bittner also ditfet from those gi\"cn by K v. liojsisol"ic,i hy ba~·iog 
no llllll'!.;iUI\\ kco·ls. It 1\ppe!l.I·.; to 11111, that any affinity bet1recn the two ~pecies is 
for these rcasons very doubtful." 

Remarkl.-Si11c~ those 11<>t••s 11•erc writt .. u, the ~enf'rie position of Meekoceroa 
ca111·ile1181 has hcen thoroughly discu.sged by E. Kitti (Die Ccplmloporlcn der oberen 

Werrcne1· Sl'hichten bei JfoC, AIJIM11dl. K. K. Geo!. Reichaanat. XX, Ji. 70). His 
rc-examinl\thn of Bittner's Alpine typo-specimens conl"iuocd him of the presence 
of gerrate·I lobes. Ile consequently agrees with E. v. U1>jsis0Yics ond Wangl.'n in· 
including Jieekocerru capri,lc•11e in the genus MeekCJce1•aa a. 8. On the other hand 
t.he sutural line of the spcci111c11s from Dnrwas, which were collected by A. "· 
Kratft in 1898, b·~ing unkMwn, their identity with Jf. caprile11se is, inde1•d, ques­
tionah!c. It is cspc>cially their approximation to Proncites Arthaber, which must 
he taken into consideration. 

J fully agroe with K:it1l in all bis conclu~ion~ as .-.iven above and I am 
inclined to think thr.t th·,1·11 exist.II a really clos, :11Hoit~ between Meekocera8 

p1eudoplam1lafam and JE. C4prilense. It is only tho "rea.te; width of the umbilicus. 
in the HimUlayan spocies that marks a £eature of specl.ti.c di~tincticn. 
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There is no other Himiilayan species of Meekocerat1 known to me:whicbexhibits 
any remarkable similarity t.o either Meekoc. cap,.ile11t1e or .JJ. eul"asiaticum 
Frech (in G. v. Arthaber, Neue Fundc in den Werf1•ncr Sohichten und dem Mu­
schelkalk de9 suedlichen Bakony, Re1rUltate del" Wiue1uclwftl. E,-forachtmg dea 
.Balato1111eet1: Palt2ont . ..1.nhang, I Bd., I Th., p. 18, 'l'a.f. I, fig. l ), which i~ 
certainly very nenly allied to the former, notwithstanding G. v . .4.rthaber's 
statement to the contrary. 

"8. MEEKOCEB.A.8 SB&LSBilENSE V. Krafft. Pl. XXX, lig, 2. 

Mea11urement11 . 

.J.llmm. D 
::::eca.·1·9 u 10 " u 

28 " A 
"" I ·6 ~ 

II 
" c 

" Lateral pnrh very slightly arched. Greatest thickness in the umbilical 
regiou, E:rlornal part with marginal e~"'(!s, which become obtuse tolVD.l'ds the ante­
rior termination. '!'he edges are accompanied by thread-like ridges. U111bilical 
edge sharp, umhilio:il wnll very high nod perpendicular. 

'' Sc1dpture.-'l'ho sides are provideJ with low folds, seen b1,th on the shell anc\ 
on the cast. Th<'y rise somewhnt ab:ivc the umbilical edge and have a distinct 
falciform bcutl, disappearing before tlwy reach the external pai·t. The shell is 
co'\"ered with dclicat" gro11"th-lincs, which arc uot rostrictoo. to thll t<'st, hut a.re also 
~en on the in.n.:ir c9.;ts. Very lo\'\" coQccutl'ic lines nrc pcrceptihl·• on lho body· 
chamber. 

"A.bout one half of the ln~t volution belongs t.o th(! body-t:hamb.:ir. 
" Sut1we1.-Siphonal lob" broad, with n rounded, low mediaa prominl!nee. 

Saddle broadly ruundcd. Lateral lobes with delicate deuticufations. Second 
I.:i.tcrnl lobe very much sh:i.llow,•r than tile lirst. Umbilical lohH witlt a number of 
poirlh which bceonw the coorscr tho ncal'er the umbilical edge. 

" Geological pwitio11. Localit!f. Number of 1pecfme1111 exaniifled.-Mcckoceras 
beth, horizon of JlePkocem11 Markhami, Slrnlslial clill', 1'11inkhandn1 l, coll. Noctling. 

"Remarks.-'fltis species c:in easily be distinguished from any uth,•r species of 
Jlcef.:Qceras, :i.ltlnu:;h it is foundctl on one single specimen only. lt differs from 
)"Oung ~pccimens 0£ Meek. Jlrwkhami in its transverse section aml in tl1c character 
of its eJ:t.croal p:-.rt. The umhilicU9 i~ wider and tho u111bilfrnl wall itJ 
comid ... rn.hly J1ighcr. Jleek. tenuistNatum (see bolo\v) has a similar tra.naverw 
section, but it i~ distinguished by the delic::r.tc striation of tho shell aud by 11 l1i:;lily 

rounded siphonnl pa.rt." 
Not1vithstanding tbc:se charaoters ol distinotion, Meckoceros sholdhafense is 

nearly a.Hied t.o M. tenuiltriatum, both species agreeing not only in their outlio1;1s and 
in the shape of the umbilicus, but also in the anangement of the umbilical ;oho, 
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which is very broad and pruvid.ed with ooarseL" dcntic11lations than in the majoritr 

of species belongiug to the group of Meek. r orollo. 

"9. lhEKOCEJl.U TB~Ul9'l'&U.TU!! v. Kro.llt. Pl. IV, fig. 8. 

Measurements. 

,., 
27 ~ :::!"l!i> 

12 7 =i·83 

c~. I~ ~~- { )J::i:t:.nmr the ~ginning of the l..t 

" The whorls or this species have wavy outlines o.Y if distorted by pre~aure. but 
this may Im anori~inal feature. Le.st volution at the anterior termination oomprested 
more strongly thon at its beginning. Gree.lest tbicknelllll situated in the umbilical 
region. Sides 1·ery slightly arol1ed. Ei:ternnl part highly rounded, withou' DDJ 
trace of marginal edges. U mbilic1l edge a harp, umbilical wall high and o.lmOllt 
perpcndioular. 

"Sc11lpture.-Theshell is [urnished with extremely delicate etrim, soaroely per­
ceptible to the naked eye. 'l'hc striw proceed in a alightly faleiform direction 
fro~ the umbilicus to the siphonal area, bifurcating repeatedly, and cross over the 
~iphonnl area. llcre spiral strim run aoro&a the radial ones, thus producing a very 
delicate net-work. 

" In the begi11ning of the bocly·ohomber low, slightly CW'Ted, folds are seen near 
the umbilicus, rcnclii11g half w:1y up the sides. The folds as well a& the intersti<>eB 
between the111 arc covered with delicate &trite. The folds are also seen un the 
inoer casts. 

" Le11ofl1 of el1e body-cllamber.-210°. 
"St1forea.-Siphonal lobe broad, external Sl\ddlc high and slender, Principal 

lateral saddle obliquely shaped, second lntnal ~addle short. Tiie <lenliculatione of 
the lobes arc coarse. Umbilical lube broad as compared :with other species of the 
group of Mtekocerru '/Taraha, provided with severul larger pofots. 

" Geologic«l position. Lflc1tlity .. Number of tpecimem czamined.-Meekoceras 

~;,~:i'. 1:1=~~~r~ITt~eekoceraa lilanget11e and Meek. '/Taraha, I mile N. of Lilang, 

"10. MEBKOO.KKA.8 of, HADIOSUH Wnngeu. PJ. 1, C.g, 9. 

l:err.tile fon!~:~~~~~~~;X';~~;·ll Salt llRnge Fo!&, l'al~hl. I.,Jic.,~r. llll, Yol. II, Fo.,.;Lo fro.., I.be 
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Me.1uremff111, 

D 5Jrnm. ~ =6·37 

{ =~·}(J 
26" 

cca.U ,, + =1·83 

116 ~~· { :>.r=::!11 ~ear the beginning of the Jaat 

" There is in Mr. Hayden's c11leetions from Gnfohund in Spiti n well preserved 
specimen of a.o arumonit.e, which strikingly reaemblc9 Waa.gcn's typ~-speoimon of 
Meel«Jcera1 rtv.li0811111, from the lower beds of the Ccratitc sandstone (topmost bcis 
of Cerntite marls of Noetling) of tho Salt Range. 

"Tho sculpture of the shell oon~ists in either spreitnen of low, folciforni folds 
which becomt' broader but fainter towards lhe mar~in11l edges, where they dis­
appear. These folcl11 nre sepnmtod by vny shallow furrows. The." arc furnisbed 
\Titl1 l'ery 1lclicnte lines of growth, whercns the furro1vs are al1nost quite smoCJth . 
.AJ; the shell hM beC'n prcscrved almost entirely in tlio:i Ilimtllayan ~p'1r.i1nrn, the 
cast <'annot he <'Xnmined, but there are two low folds seen on the ~msll put of the 
1'8~t o:xpo9ed near the anterior termination, and these eorresp'>Ud to the fo!Js soen 
on the cnst of 1Vnagen's type. 

"The specimen from Gaiohunrl has on its marginal c:lgcs very dPlicate o~occn­
tric striro which arc also !<l'Cn on Waa~en'a specimen. They nr11 pr~llrv .. J on the 
chambllrcd part of the cast somowlrnt b!lhind the last septum. 

"A l'f'ry closC' resomblnnce is nbo noticed in the shape of th" transl'crse s~ction. 
The specimen from Gaiclnmd ie only slightly thicker than the 1ypo of lho species. 

In the Ilimiilayn11 type-% is nppro:i:im8tcly 2'16, whe1-.•as in lhc S:\lt R11nge type 

of Mcelwcerns racli-01m111 it is 2·33. If we takri into consiclora.tion the fnot thnt the 
typo of the spooie~ is n ca.st, we on.n dC'elnro tho proporf.ions of ht'ight and thick­
ness to be practically identical. A. slight dilTorence consist< in the wid1b of the 
umbilicus and in the cl1aract .. r of the nmbilienl edge, In the t,·pe of the SJlCrie5 the 

ratio£ is 7·12, wherea~ in the spooimoo from Gaiehunii it is G·37. Th .. latter 

theufor!l lms n 1iroportionnt·ily wider umhi\ious than the former. 
" In the ty1w-spl'cimen of '1fe,.kocera1 radiosum the umhilienl cd~e is not 

11e11tc but ~hnrply rounckl, :1ml 1.11 .. umbilical wall i~ less ~tc.•p nn<l hiµ:h tha.11 in the 
sp~ciml'n Crom G~icllund. Thia dilTerencc - to a cert~in e~tcnt at. lc~st-i~ agoin 
du" to thr.nbsenee of the sl1elly te~t. On the re\'erso of tlwside figured iu Waag'-'n'~ 
memofrthc umbilical edge is rnthl'r promimmt o.nd acute at the only ~rot wllcro 
a small piece of I.lie sholly lnyer l1e.s been preserved. At this phee the umbilical 
wall is also high and steep, 
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88 , . • • almost certain that the two spcciet ara idl'ntioal, but 81 
" In my op1n10? it 18 ·men aro not acrcssible for e:sawination, and •• 

:~ :::t11!11:!~m~~a!:~·i;:ited. I must abstain from uniting the b·o speoin 
· de4n,~t~~logical poiilima. Localitg. J.'uinber of 1ptcime111 ~~omined.-Lower divi· 
sion (Otoceros b°'ls in tho old oircuD19oription), Goichuod, Sp1h, 2, coll. Hayden. (~ 
duplicate in the oollection ii too muoh weathered. to permit of an1 closer compar1-

00D.)"' 

"11. lh1:1toc1n1.u auG081JlC v. Kratrt. Pl I, figs. 8 a-c. 

Jlea1Mreme11U. 

., D !r57 D jf 
A 

iMI! u 

A 14.-5 - , .. 
C. lO·i 

:·ii :: } ){::::!u~:: tbe qioaiq of th. 

"Thi1 &Focies in several rcapects reaemblos Meekocera• Ndion• Waagen 
(see above), but as it dillers in some characters of minor importance it bad beet 
ho described under o ucw spccillc 11amo. 

"Its thickness is identical with that of the typo of Medoceraa rtuliontm 
Waagon (5ee preceding description). 'Ibo shape of the umbilical edge is vor1 
similar, but the greatest thicknesa oocnn higlior up the side11, the 11mbilie1l wall 
is lower and tho umbilions is wider than in either tho typo of that speoies or in 
Mnk. cf. rodioaum described above. Also the whorls increaea more rapidl1 
inhelgM. 

"Although the sculpture is verr similar, it lhoWll aomc peculiar characten. 
Tho body-chn.mber is covered with broad fohh. whioh in the upper third of the 
lateral parts form Tery low, knob-1ho.ped elevations. Immediately aboTo theeo 
there is a smooth, cooceotrio band, bordered bJ two very low ridges. Spiral 
strim ocour on the inner cast of the body-chamber somewhat below the middle 
of the lateral parts. The e:dcmal part bca1'8 concentric strim, 11imifar to those 
inMeek.racli08um. 

"On :md 11t"A1· the ma.rgiual edges. the surface of tl10 shell is covered 
with delicate wrinkles, recalling the " wrinkly layer " (Runzel1thlcAt) common 
in representath-cs of the genus .il.rcedea. They take a curve1l direction turned 
forwnrd, on the late1al parts, 6.lliug out the interstices between tile concentric 
strim of the inm·gina.l edgca. They aro also seen on the aiphonal area. 

"Ll:ngell of the bocl1·chamber.-1'his haa not been ascertained, the lar,11:er 
po.rt of my typr.•speeimen being corered with ita &belly teat. 
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:• Sutures.-Not entirely visible. The lateral lobes aro provided with delioate 
d~nttculntions. Umbilical lobe narrow, with points wb.fob are not elevated con­
~de~a.bly u.bovo the ~-eneral. lovel of the lobe. The soddle-shapod element, whicb. 
is d1v1ded by the umbilioal suture, is low and broad . 

. . '.' Goologir:al potilion. Locality. Number of specime111 ezami1~d.-Lowor 
~~v~:~~-n ~~O:!~?n of Jleekoceras Ulangense and M.. P' araha, 1 mile N. of Lilaog, 

"12. ME:E:KOCED.AS JOLINKltNSB v. Krafft. PL IV, fig. 3; XIV, fig. 13; 

(tirrrietiea: Pl. III, fig. 3; XXX, fig. 6). 
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" I hove succeeded in m.nking a cross-$ection through ooo of my spc.;iimcu~ 
from Joiiuka E. G.; the meaaurements of thia cross-~cotio11 11.ra :-

D d = IO·& J, .i mm. 
u 

I :?-7 
D 

u 
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]'71 c 
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" The development of this species is ns follows :-

' " I·a 
" _., 

1·33 

" 

" Jleight aml lhickf1eu.-Whorlssomewhnt inflated, though hi;:lu.i1· th~m thick 
corrc~ponding to n dizuueter of 5 mm. Tbcy heoomc o~mpressod c.msider1Lily 
1Juring the following stA!,\CS o( grcrn·th,. the thickucss being little more than half 
the height-in tlie larger specimen exactly ono.i-h:i.lfthe hci!.!;ht--of the cross-scotion 
in the last volution. 

" .Jlazimum thick11eu.-Occurs up to '.l dianJ.eter of lO·J mm. in tho miJ lk 
of the lateral pnrts, hut is sltiftcd t.o the umbilical re;:i'ln in the hto1· 5tag;JS of 
gro\\th. The lateral pnrb become flattened at the same time. 

" Umbilical ed9e aiJ<l 1ooll.-ln the enrlicst volutions the hicr.:il parts slope 
flatly iowartls the umbilicus without intcrvllntiouof any wall or edge. Io th('! haJf­
grown and adult etuges a shal'p edge bordering a high umbilical. wall is prt:Seut. 
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"E.-rter11al part.-The e1ternal part is bordered by distinct margin11l edges, aa 
s<">On Sil n diametl'r of 5 mm. hn9 been rencberl. The9e edges persist up to the 
anterior tt>rminntion of the cl1nmbern:I part of the slwll in full-grown indi· 
vidunls, Lut become ohtuse on the borly-ohamber. 

".A.mount of intiolutio1J.-The a.mount of in¥olution is inr.reasing, as is 

evident from a c~mp&risou of the ratio ~ + {;. of the croos-section with ~of lhe 

large Spl'cimen. 

"Sc11lpf111'e.-With the exception of some very indistinct folds no sculpture is 
seen. 

"Le11gtl1 of t!te l>od!f·cllamber.-Kot kno1rn. 

"S11"1rcs.-Siphonal lobe hroad, with n high median pNminence. Priucipa.l 
lateral s11ddlt> Toiy high and obliquf'ly shaped. Second lateral sndclle low 
and broadly 1·ou~ded. Umbilical lobe provide'l with se1·cral mostly coarse 
points. 

"Geological position. Lxulily. N1m1ber of apecfnte111 n·amined.-Lower 
'l'rias {Chocolate limestone), Jolinka E.G., Hynns, 2, coll. Smith.'' 

Remar!.-8.-\Yith this species u..fragmcntnry specimen, from tl1e horizon of 
.lleekoceras 1il1111ge11s11 and M. Varah" (cull. Krafft.) at Lilang, Spiti, 01111 be 
unitC'd i ti.is w,1s labelled "1Ieekoceraa sp. ilid." hy A. v. KrnITt ancl illus· 
trnt<'d on 1'1. III, .6g, 8. It consists of air-chambers only. Its measurements 
areasfollo1r:-

Dia•nMoro[ tho•hrl! . . 
,. ,. ,. u111biliou• •• 

i·J~l~~l~~F> ; 0£ tho Ja,t VO)Q!ion 

r1·::~~,~... } of u,. ronultimalo whorl . 

The siphonnl ar('a is a little l<'ss brond lhan in the typ··~p<'cimen from Jolinka, 
but oth<'rwise the two cxnmples agree nlmost pcrfoetl.r. Jn tlw sutornl line of the 
specinwn from Lilam;·, th(' sip\1011nl saddJ,. is n little higher, and the principal lateral 
saddle is not shi[tcid towai·ds the umbilicus, but these dilferences nre scarcdy of 
Yarictnl imporhnre. 

A chomcteristic fett.tlll"C in the snturnl line of thio specimen is the peculiar 
shnpe of tl1e mediau prominence in the siphonnl Johe. Thi~ is made up of n 
1·onical hasal porl, from which risllS o. short, piiln1·-shnp('d pro1uinenoe with an · 
opening for the sipliuncl<'. 

I am also ohli;:ed to identify with this spPeies o spccitnl'!n of Jleekocera8 
collected bv A. Y. Kl'alTt in the l"c·l lim;isto:1c or th(• exotic hlo::k No. 20, I mile 
W. of tl1c i{inguh Chitirlmn p1ss, :\falla Joh:1r. '!'his ~recime11, which h11s been 
i11ustmt1•d on Pl. XXX, fig. G, is mn1•ko:l ou thci accompanying label ns 
Meelrocen11 Kiogm•hetlBe no1.1. sp., but. I conld not find nn.v renSll\ for sepora.ting it 
from M.julfol.e11ae. 

In its ontlines, transverse section, ahsence of sculpture 11nd sutu1-es, it agrePs 
exncllv with the type-specimen of ,lJeekocera~ joli!lkense. Insignifict1.nt differ· 
eooes ·in their respective llimensfons are certainly of no specific Yalue, as will 
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be aeea rrom the following meuunmenfa of the speoimen frow. the. exotio block 
No. 20inMallaJohar~-

Dillaeteroftbui..11., •..•••••• H..., 
.... ., 11111lnlleH •••••••••• 7 .. 

~~~i: ... }ot: 1i..lu1...!11UC111 • • • • • • • • I~ : 

A flight dilferenco may bo noticed in the involution uf the last whorl. In 
the type-1pecimen of Mee~,.,,,, joli~e"" the space between the umbiliosl 
auttu'faof the last Yolutiou :and the umbilical edge of the penultimate "l\Orl be­
comes slightly na.rroW"Or, whcL-cas it 1virlens out a li.ttle in the pl'C~ent speci· 
men. Bot this dilFercnce, which probably induced A. T. Krafft to establish a 
new speoiea, is so faintly marked that I cannot coll8ider it sum.cient for a 
apeoi!o sopan.tion. 

This is the only species in the rn.uun of tho Hotio block Yo. l!O, plinting 
t.o the prceence of the lower division of the lou·er 'l'rias in the mai11 region of tlu 

Bim&layo.s. 

"13. Y.11u:oc&1u.a Bxrr1m A. v. Km.flt, Pl. IV, fig. 1. 

Jlea8111'emeut1. 

~ " mm. D 
= =· 3·9t 

l:Vii ii 
A ~ " A 

= ~. "' c IO c 
" \Vl1orls npproximo.tel1 twice as high as thick. The mn.:ii:imum thickness oecura 

just below the middle of the silleP. Abo,·e this region the latornl po.1·ts ar.i flat, 
lfhile ncsr the umbilicus they describe a curve, which dcsoollds tomuds Lbe u:nbili· 
·cal suture "·ithout forming an edge. 

"Very obtusP. m:u-gi.nal edges lll'O developed at tho beginning of the lllllt 
Tolution. 'l'besc gmduolly diisa.ppea1· tolfarda tl1c anterior termi11:1.tion. 

"Bt:1dplU1'6.-No distinct sculpture is seen. In 101110 plaoos, ehieOy in the 
middle of the height of the sides, very low, radial undulations may be notiecd. 

".Jmorml of inWJluUou.-As the umbilil•al suture describes a remarkably 
regula1·sr1iral, the 11mour1t of involution may be suppo:11•cl to be constant. 

"Bodg-c#am6er.-'l'ho sp~d111en i11 ulmost cntirdy chambCL'Cd. A concentric 
line seen on the fost voh1tion, which look5 like n remnant of tho umbilical portio11 
of the body·cliambl'r, is due to fracture. 

"Shell not pr<.'Se-rved. 
"Svtl're.t.-Siphonal lobe broad, witb a median prominence lt·avi11g an opening 

Cor the passage of the sipbu11cle. Saddles roundell, lob1111 with delicate clenticltla· 
tioas, which in the typc•specim"n have 50mewhat sultered from weathering. 

" Septa rather di1tnnt from cacb other. 
" Geological poaitio11. Locality. N11m/Je1• of apecimen• e.:m•ni#ed.-Lower 

Trias, Choeolate Limeslone, Jolinka. R G., Byo.n11, 1, coll. Smitil. 
".A.Jllniliea.-Jfeekocen1a SmUAii beloub'S to lhe same grou11 of forms as ll 

number of smooth typus, doseribed by Waagen under tbc generio DllWC of 
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Prio11olobt1a. · It bns already been observed in the introduction to Meekoceras, that 
these types should ruthcr be united with the present gonu~, the dilferenoos between 
Prionolob111 11.nd Meckoce1·aa 8. a. being too insignificant for a g:enerio separation. 
Jleekoce,.aa Smithti closely resembles some of the spcoies of Prirmolobur illustrated 
by W11agl'n on PL XXXIV of his memoir ou the Ceratitc fot·mation, without being 
specifically identical with any of them. 

" Prionolobu1 t'Ofondallls Waagen. For this spedcs 1 propose the new name 
Meekoceras Waage11i. It has higher volu tions and a narrower umbilicus, the ratio 

g- being 4· . .n, 4"53, 4•82 in the three type-specimen$. Prt 011CJlobu1 atarius Waag. 

bas a much widerumbilicus1mdlowerwhorls-.J' being 3·37 only-and a distinctly 

flattened external pnrr. Prionolobw aequena Waag. is likewise more evolute-..g 

being 3·33-1he whorls a1·c lo11"er and flatter ond the external imrt is provided with 
n comparatin·ly brond ~iphonnl area, with sharp marginal edges. 

":Uy remarks, us given aboYe, apply to Prof. Waa.gen's type-specimens, which 
h:we been re-examined." 

Remai·~. -I cnnnot help cxprc~sing some doubts as to tbc propriety of 
referring this species to the genus Mcekocc1·a11. 

'l'he specimen under considl'ro.tio.n shows a great similnrity to Opllicr:,.aa Sakm1• 
tula Dioncl' (Rimdlayan Fuuils, I. c., Vol. II, Pt.1, Cephalopoda of the lower Trias, 
p. lH, Pl. X, !igs. 1-S, XI, figs. 1, 2, 4), from which it clilfcrs only by the Hatter 
slo11e of its umbi!icul region and hy the dcl'elopment ol indistinct marginal 
shoultlers, Although I do not nnturc on n direct idcr.tilication with nuy of the 
~pecies o[ Opllice1·a11 from the Shalsl1al cliff, the advisability of plncing our 
s11ccics in the genus Opl1iccras should be earnestly taken into consi(leration. As in 
Wangcn'~ specimens of l'rio11ololma from the Salt llnugc, the leading foo.tures of 
Opl.iceJ'as, r:i:., the concentric strim on the cast, nrc not Yisililc on account of its 
surface l1cing slightly iujm·c(l hy we:ithoring. But ill the g<'nernlity of ehn.ractcrs 
it a11;1ronchcs Opl1iccl'aB Sakrmtafa Dien. more nearly than nny of the species of 
11/cl'koccras from thP loll"Pr Tri:LS or the !Iiw:ilayns. 

'IhcrP i~. howcrcr, an American species, to 1\·hich the present one also appears 
to he \"Cl'Y • clos1·l~· nllil·d, nud this is Priot~JlolJ11s J,,cksoni Ilyatt nnd Smith 
(Triassic CejJhnlopol! gcun·a ol America, l. o. p. Hil, Pl. LXII, figs. 11-21) from 
the Columbitcs beds or Idaho. It only needs a glance at tlic illustrations in ligs. 11 
aud H> to detect the surpri>ill!; similarity of the two species in ~h-tpe and involu­
tion, The nmhors sny, in tlLCir diagnosis of Priot1olobu1 Jackso11i, that the c:r:tornal 
part is high and narrow, but that no ventral shoulders arc perceptible. This 
nbsenoe of indi~tiuct m~rginal shoulders is the ouly subordinate feature of distino· 
tion. The umbilical ~houldcrs are gently rounded in both species. Nor i~ there 
any noteworthy difference in the nrmngement of the sutural line. 

WhP.ther p,.i,onolobus Jac/.:10111 should be grouped with eithtr M.eekoceraa or 
Ophiceras, is another questiou. Hyatt and Smith are inclined 10 decide it iu fsTour 
of Jleekoceras, on the strength of the character of its eutures. "The general 
cl1arneter of the. septa" -th~y say-" is the same as that of .Meekooeraa a. '· but 
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there is no fourth lateral lobe" (umbilical lobe according to the terminolog-yadoptl'd 
ill this memoir);" instead there is a loag, straight roll' of dcllticulation~. Tliis 
character of the scptnlion at once distiuguishcs Prio11olo~1111 from Opl1fre1·a11 nml 
Gyronitea, which at-e both vecy similar to it in shape and char:1cter." 

I am sorry to say that I c:innot ag1oee with this view, although I should ho only 
too glnd. to lin1l thnt the oho.meter of the umbilical lobe woul(L al'ford 11~ a menus 
for separating Meckocerm and Ophicera1, the separation of these two gc11en1 being 
the most difficult aud most artifioial nmong all nmmqnitcs of lower 'fria<sic nzo. 
But unfortunately the umbilical lobe in OpMceJ"aB dOt's not differ ln 1111y w~y froru 
thnt in Aleekocera1 (or in Pi·io1wlob111), iu has been .su.~gcstcd by Hyatt and Sinith. 
I only need refor to my illustrations of Ophiceras Sak1mtnla (l. c. l'l. X, figs. le, 
8b) or 0. demi1111im (Pl. XIV, tig. lb) to demonstrate the prc~cnoc of a strai;!'ht 
row of dt11tioulo.tious rcprcsenting the ulllbilical lobe in typical species of 01il1icera1. 
Kor nm I convinced of the prnpricty of referring Prionolob111 J(t(·ktoui to the 

genus Mcekoceras. It might perhops be include[! iii Oplliccro1 11ith as mnch 
reason as o. second American specie~, Prio1wlob118 lf7aa9e11i Ilyntt nntl S111ith \I. 
c., p. HiO, Pl. LXXVII, figs. 3-8), which remiud9 me ,·cry strongly or the innot· 
volutions of Ophicerm demiSBlltll Oppel. 

Among the Siberian species of tho genus Meekocera1 described by E. v. 
Mojsisovics (Arktischc Triasfouncn, MJt1i. ,,-Jca<l. It1tpfr. dea Scic11cea, St. PCtcn· 
bonrg,XXXIII, Nu. U) it is chiefly Mee~·occrus (Xc11odi11c11s .'.\lojs. 11011 Wan;!'.) 
&hmidli (I. c. p. 77, Pl. XI, figs. 8-11) from the Olenek stag-o, which ,how' o. 
remarkable similarity to the present one. In this species the dn·c!<·priwnt of the 
mn.rginal shoulders exhibits a. comidera.hle variability, hut the tr:rns,·cr~e s~(·tiou is 
always more rectanguhr than in tho Ilimiilo.,.nn form. In the sutnrnl liue the 
umbilicnl lobe does not seem to be scparo.ted from the second lateral s:iddlc ns 
sharply ns in tho lattu species. Notwithstnnding these dilTcrcnces, the t\v11 ~pccies 

arc probably closely related, and there i~ a gro:i.t proba.hi1ity that they hdong to the 
B:lme group of forms. Jleckoccra11 Schmid/i. lJcing o. true rcprc~cnlntivc of this 
genus, its n.ffinity to Jl. ST1JiUJij might perhaps induce us to admit this spccfrs 
within the rnngc of .J.leekocet•aa. 

Consiclcring Opl1icera1 to be the rndinl 0£ the biangular o.111i more richl~ 

di!Tercntiated species of .J.leekoce1·011, \'l'C shoultl not be surpris~d by 11wct1ng llith 
transitiolllll forms bet11"ecu these two genera. 

"u. MREKOCBBAS nov. sp. ind. l'l. III, figs. -1-a-c. 

D 
u 

Me«11urcme11ts. 
61 mm. 

I~ " 
A 2i ,. 
C , , I·• ,, 

: } measured at the bcginninp,- of the Inst \'ol11tion { 1 ~.;; :: 

-~ ~ .J.·j;; 

-~ = I·Uf. 



HIMALAYAN FOSSILS. 

"Tltis is a single speoimen, which is t.io unsatisfnotorily preserved to justify 
the introduction of a new spcci6c name. 

"La.st volution at the coinmcucemimt more compressed than at the 11ntel'ior 
ter1uinntiou. lbximum thickness mid1vay between the umhilioal suture and the 
siphonul piut. The lower half of thl' sides is fht, the outer half is slightly arched. 
Umbilionl edge rounded, umbilical 11·all high and sharp. The siphonal part is 
highly rounded at the b1•ginning of the last volutiou, but becot11cs bt·oad towuds 
the 1mte1·ior termination, V<?ty muoh as in Meeko1:e1•118 aolilarium llOD. 1p. 

"Sculpillre.-The body-chamber is furnished with a few low radial foltls 
whioli are strongest iu the middle of the sides. 

"Le119/11 of the btulu·clrnm.ber.-Approximately 190~, but the peristome Lias 
not been preser1·ed. 

"The specimen is au inner out, with but small remnants of th11 shell 
ndh<lring. 

"S1dur<'1.-Sot well preserved, as the oluunbored part of the shell is 1uuch 
we:1thereLi, External sitddlo lower than t11e pri11cipal lateral one, wbioh is brnad 
and obliquely 1·ouudod above. Second lateral soddl~ bruad and low and distinctly 
ilnttenrd on the top. l'rin-:iipol l•1kral lobc.m11eh deeper tho.n tho 8Ccond. Umbi­
lical lobe narrow, with deliClltc 1lcnticula.tions. 

"Geolo9i,.J"l po1iU011. Locality. Nu111ber of apecime1u ezami11ed.-Lower 
di>ision or the lower Trins (Otoccl'll.9 beds in the old eirouroscription), Khli.r, Spiti, 
1, coll. Hayden," 

15. llEElWCERAS s11. ind. all. PIL.UO Hyatt ntid Smith, Pl. XXVIU, 
fig.:!. 

In H. Rt~·den's collcotious from Banna E.G., I find two speoimens belonging 
most pl'.1bably to the g.inus Jleekoceraa, which were left undetermined by 
.L v K1'tl!Tt. If [venture to o~mpo.re them \Vith .JfeekocerM pjlatum Hyatt imd 

Smith (Triassic Cer1lmlopod gcncrn of America, U. S. Geol. Su,.,,. Prqf. P1tp. Mem., 
·10, p. 1-U, Pl. LXIII, figs. 3-9), I do so hr.cause they agree fairly well witb the 
figure of nn equal sized example fron1 P11ris, Idaho. 

Both of my sp•·ei1uens arc fragmentary oasts of small dimensions only. Um­
bilicus moderately wide, whorls str-ingly oompresse:I, with their gr.•atest transverse 
di:1metor ~itua•ed in the vicinitf or the sh1up umhilioal mBrgin. Siphonal part 
nan-owly rounded. 

Th(! most remarkable character of this specie~ is its sculpture, which is nry 
pl'Omincnt, ft'ld •·loscly resemlill'S the ornamentation in some speciC!l of the group of 
Ptychitca r11gi/eri. It cousists of ll small number of rndial folds, which ai·e most 
stl'nngly msrkerl in tlio umbilici;l region, ~ut ~n bc.!raoed as far ·ns the siphoot1.l 
m.1rgin. Six folds are counted. on the cii•cnmference of one hfllf·volution. They 
arc perfectly straight. The intercostul vaUeys are o( unequal .11 idtb. 

The only feature of dislioction lietweeo Jleekocel'<U pilatum and the present 
s11cciE:s is the smaller number of radial folds in the latter. 
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Diomotorofthoobell 
. .. umbilicu 

Suturea.-~·ot known. 

.DffMnaiona. 

89 mm • 
N, 

. [ }t' :: 

LocaWy and geologicol pr:mtio11. N11mber of 1pecfmen1 e.xaminecl.-Banva 
E.G., 'fhanam ve.lloy, Bashahr, Hedenstrcemia beds, 2, ooll. Hayden. 

Remarks.-Thcrc is also a Triassic 11pecie.<1 from the Cert1.tite formation of the 
Salt Ra.age, which might put in n. elaim for oompariaon with the pre~ent one. 
This is Pl'Wtwlob1U1 undatua Freoh, no illustration of which has been given recently 
in N'oetling "Die a~iatische Trias" (Lelh(Ea Me1o;oica, Vol. I, pt. 2) un Pl. 
X:XV, figs. 2a, b, c. Both the tmnsl'crsc section and tho pattern of ornamentation 
nt the commencement of the 1'1.St volntion are the eame as in Frech's large 
speoiml'n from Virgal (fig. 2b). 

'fhc ~utures of my species being unknown, I cannot decide whethn there is a 
closer affinity with the Salt R'lnge or the American form. 

Doth my ~peoimens :and I"rech's illustrations differ considf'ra.hly from the typo 
of Proplgcf1ite1 1mdafo1, as de11cribed by WMgen (Ceratitc formstion, I. e. p. 180• 
Pl. XXVI, fig. 4). 'rhe spc~ios clracribl'd by Fr~ch certainly holongs to Jfeekoceras 
in the brood sl.'nse, not lo P1'0plyc!iite1. 

"16. llERXOCERAS JoBAREXSE v. Krafft. Pl. XXX, figs. 3, 4, ~·. 

MeaBul'emeiits. 

II 
23mm. l'il 111m 

' 11 
11 28 

c 6 12 
D ... ·l·6:l jj 
A J·S3 HH c 

"Tlie measurements of n cross·~cction nre as fo1!01\· :-

D=n·r. mm, d=26 lllll\, D = &·:?t " tl=ll '= ·Vi ij 
A =27·3 &=12·3 A 

=!MG = :t·U 0=12·5 " •= ' c 
l= ,., 1 = 1·5 

"Of this speci .. s no sa.tisfac1ory trJns1·erse ~eetion coultl ho procurc>tl, n~ 
the inne1· whorls of the ammonites from the exotio block l'>o. 20 nrv nenrly 
always filled with crysl:ll.ls of cnlcite, and therefore of u1u•erhin Clutlines in 
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trnnsvet·se sections, As r<'gnrds the ct1.rJie9t whorls, up to a diameter of 
app1·oximately .J, mm., it could bo ascertained that they arc of globosc sliapc. In 
later stages of grnwth tiiey become· compro,s~d. At the sa.1ne time Ul&rginal 
edges appe:1r, which /\re aboent in very yonng individuals. 

"In tbo pcnu\timatc w11orl of the figured type-specimen (crosa·seetion) tho 
marginal eJges aru sha1·per in the pJnultimnte than in the preceding inner 
whorl. The sipho:i.al areu is very broad and slightly arched. On the siphonal 
aroa, olo~c to tho marginal cJges, thin thread-like ridg<!s are seen in young spcci• 
mens. F111l·grJ1ru individuals sho1r those ridges le-ss distinctly. 

"In the penultimate whorl the largest transvtirse diameter is situated some­
what hclow t lw 111itldlc, whereas, iu the last volution, it is shifted to the middle of 
th~ height or thc sicles. In the last volution the faforal puts are somewhat curved 
outside the mitl11Jc, but no;n·ly flnt in thti lower half. Wliorls arc approximately 

A 
twice as high as tl1ick, the ratio C being variable within narrow limits. In the 

earliest 1vhorls the lateral parts pass gradually into the umhilicus. Later stllo"'6S 
of growt 1i ~how a rounded umbilical edge and a rather steep umbilical wall. 

D 
"The aiuotult of inYolution is apparently consta.JJt. The ratio U is some-

what \•n.riable. 
" One or the specimens figured shows delicate fa.lciform growth-lines on tbe 

shell. 
"S11t11rn.-Si11honal Jobe lJroad, with a rounded median prominence. Prinoipal 

lo.tc>ral si\\ld!c rnry dcClp, second latol'lll lobc shallow, hoth narrow. Extema.1 saddle 
slcndor t\1hl hi:.;h. l'rirlcip:il lateral saddle broad and obliqudy shaped, St•oond 
lateral s'.lddlc broadly rouudcd. 'fhe umbilical lobe beari1 a small number of 
rather coarse points. 

"Geological poaitioit. Localitu. Nttm~er of specimens ea.·m1iiMd.-Rcd lime• 
stone of the exotic block No. 20, )fo.lla Johar, 1 mile W. of Kiogarh·Chitichun pass, 
probably zone of Flemi11gitea Rohilki (Hcdenstraiomia. beds), 5, coll. Krafft. Onti 
of the specimc·is was found in a slab of rock together with Xe1Wdiacua 11icalU Dr." 

Remm·k8.-'l'his species rcco.lls Meekoceras 1Joreale, espeoially in the develop· 
mcnt of a bro11d external 1m~a, but is provided with a wider umbilicus. The 
suturnl li11e diITt!l'S by tho absence of a distinot auxiliary lobe within tho row of 
umbilical dcutioulntions, 

Among H. H. H11ydcn's collections from the Hedcnstrccmia beds of Banna 
E.G., thcro is n fragmentary specimen of Mcekocera11 whioh A. v. Krafft identified 
with the pre9cnt species. Ita state of presorvation ill too bad to warrant a definite 
identification. 

17. MBBKOCBBA.9 INPB.EQUE?il v. KralJt. Pl. xxx, fig. 7. 

Among A. ,.. Krnll't's colleotions from the exotio block No. 20, 1 mile W. of 
the Kiogari1-Cbitichun pa.ss, Malla Johar, there i9 a specimen of Meekoceraa, 
marked on the aocompanying label as MeekoceMB infreque11a nov. sp. No descrip-
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tion of tbis species bas boon round. On the label the following mcasuremmts ore 
giTcn by A. v. Kro.ITt:-

Meaiunm1mt1 • .. ~ ·. s: m~. TI= a-s 

~ : l~--~ :: ~ = 2"11" 

The prnent spl'eies is repreiented by a siogl*', but well preiservecl specimen 
onJ.s, which is entirely chaml>ered. The whorls are high ad str.mgly compl'6Ssed. 
The umbilicWI is nal'row, with an 1Cmte edge :'.IDd with & perpendicular wall. 

Tile lateral pnrts arc slightly arched. Largest trsnsvorse diameter situated 
aomawl1at below the middle of the height. 

On the external 1mrt obtuse marginal odgt"• b~rdcr tl1e siphono.1 arcn, wl1ich 
is slightly orcbod. Xo sculpture can be seen, although the abollr test has been 
p1·cse?Tl'd. 

This species is disti11gui<1hed from Jleekocera1joliar1nu by higher volulions, by a 
much narrt•Wcr and more slightly arched external pa•t, and by o 1111.rrower umbilicus. 
From :Mukoc. IJOrealc Dien. it ia distinguisheil cbie.Oy by the 01'1'11.Dgement of ita 
suturea, in which no Jistinot auxiliary lobe is dcv.·lopccl within the umbilical acriC!!I. 

Although the present speoiea is not Tory well chomch!rlltetl, I could not find 
any other in the norrual deposits of th .. lower Trias in the lfoaozoic bolt or the 
Him:lbyas, with wl1icb it would agree. It will thcroforo be retained as o new 
specit'I under tlie d1·nominiition oho.sen by A. v, Kralrt. 

Suhwea. -Si11honol lobe broad, with a high me•lio.n prominence or coniN1l 
shape. All the lobes, inclwling the 11mbilic1l loht>, os ror a' visible, pro'l"Ulcd with 
delicate dcntioul.itions. 

Ger.loglerd poaiUon. Locality. Namber of 1ptMi,t1UJn.1 e.;amined. -LowcrTriu, 
probably h<>rizon of l'temingilea BoAill11. R"d limcstme of th~ exotic block No.20, 
l mile W. of Ki0:."ll.rh-Chitichun poss, Yalla Johar, 1, coll. Krant. 

18. 1bB1toczn..u n[SCJFOftllB v, Kralft. Pl. I, fig."• III, figs. 5, 6, XlV, fl.gs. 9, 10. 

"I oonsidor tho two sp.cimc11a from Lilang, illustrated on Pl. I, 8g. 4 and 
XIV, fig. 9 u types of this speeies The specimen illusfrateil on PI. III, fig. 5, is 
:not identical witll the typ11 in enry respeot, but aa tlae diffe1'Cnces a1:e only very 
slight, it will be dt"S:iribed. os a variety of 1leelt. di1etfor-me. 

Jl1a1ur-ement1. 
I. II. III. 

(l'l.XIV, Ilg. D.) (Pl. I, fig. ·L) !Pl. Ill, fig.~.) 
D 17 -· as·amm. &Imm. 
u • . ll·8 . la . 
A "' . 18 . " .. 
c: • " 8 .. .0 " D 

"' 8-31 ,., 
u 
A , ... ,., c 



•• HIMALAYAN FOSSILS • 

''The illustr11tion on Pl. XIV, fig. 10, represents the ero~Mection of a mnder­
ately sized specimen from Lilaug. The measurements of this cro~·scction 81'8 

asfollow;-
D = 30·5mm, d =l3·Zmm, d1 :6·3mm. 
u = 8•7 0 = 3•5 
A = 13 . = ;i"(; " '• = 2•3 

c = 7 ' = 3 '• = 1'3 
I = ~. ,., 

1 = I 
" = 3·5 = (Vii '[' 
A = ]"l5 = J·SO ' = MG c ' i- = '~· 2•2 

.,_ 
"' ;-

"Thr~ rk•vclopment of the species is as follows:-
"Height ar1<l thkkmJBB.·-1'hc earfo·st whorls slightly thicker tl1an the full· 

grown, in proportion to their height. This nppNl.rs from the nbovc cro.•s·sectiou as 
wdl ns from the ml'OSUL'Cn1ents of tbe three entire specimens. 

"The mn:dmnm thickncos is situated nppro\7imately in the midrl!e of tile 
sides. 

" Umbilic"I eclge an<l wall.-Corrcsponcling ton clinmc:>t!'r of 5·2 mm. the sides 
pnss gradually into the umbilicnl st1turc. If n diameter of 13 mm. is reached, a 
rounded 11mhilical edge appears, which is better marked in the last whorl of the 
<'l"OSS·Sl'ction. 

"E.i·lel'lial p11rt.-llroad and somewh:"l.t eurved, with aoure marginnl edges 
in the youngest whorlg which are aoccssiblo to examinntion. The extcrnnl edges 
nrc rnised into thin ridges, projecting side1vays, wl1ich brar no strim. The 
spceilllens collected by ){r. Hoyden differ from the type in tbe ab9ence of 
mar~ioal ml;c>. This may, howc1·e1', be due only to weathering. 

"Amo1111/ of itivoluU01i.-As no dis"iinct increase or decrease of the involution 
cau br perc!!irncl, it mny he supposed to be constant.. 

"Sculplure.-Beyon<l delicate growth-lines, which are ,·ery slightly falciform, 
no ~oulpture c:rn be detected. The specimen no. II is for the mo~t part oover.-d 
with its shelly test, In the other specimens small :-emno.nts only of tho shell have 
been preser'l""cd. 

"Body·i:hamher.-Thc greatest lcnirtll of the body-clmmber, as observed in 
specimens 111•ovidcd 1'ith their peristo•nc, is somewho.t more than 180 degrees. 

"Suturea.-Type.-Siphonal lobe nanow, with a low and conical niedian 
promincnoc, which hears an incision 011 its top. The two brnn-ches of the ~iphonal 
lobe bc•ar traces of dcnticulo.tions, though too indistinct to be ·figured. Delicatt' 
dcnticulations are SC{'D ou tho principnl latt'ral lobe, and traces of· rnch oan also be 
d etocted in the second lateral lobe, but here too they are so delicnte that they conld 
barely be figured. Tho umbilical lobe appQllrs to be goniatitie. Principal and 
second lal<>rnl ~addles broadly rounded. 8econd lateral .-.addle marked off from tho 
nmbilicol lobc ,·ery distinctly. 
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"Pariety.-Saddles broader thnn in the type of t.he s1>ecies. Tht! se1:ond 
11tteral sa<ldle passes into tlui umhiliosl lobe witllout any 8harp clemarontion. As 
t!) the speoinwn illustrated on Pl. III, ti;. 6, I beliovo that the absence of denti· 
culations in i1~ lobt-s is only due to weathering. 

"Geolo11foal P°"itio11. Localil11. N"m~er of Bper:ime11s examfoed.-Horizon of 
Jleekoceras lilcmge111e nnrl 1U. V<tr..ha, l mile N. of Lilang, S11iti, 5, coll. Krolft; 
lower division, ci;act l10rizo11 unknown, S. E. of lluth, 1, coll. Hayden; 5 wiles s. 
of E11S11, l, ooll. Hayden. 

"Remarks.-As stated in the illtrodu~tion to Jteekocert111, thi~ species belongs, 
together wi1h cel'tain smooth tyres of WMgeu's genus Gyr.mites, to one and tlic 
nmo group of ronns. Xonc of Ws.ugen's species is, ho1vevcr, idcn,ica.l with the 
pr~ent form. The nearest nllied type is Gyroiiitea f1·eq11e11s, but it is more evolute 

( g =2·5 in Waagen's specimen illustratod 011 Pl. X:XXVll, fig. 1), and has no 

n1arginal edges. Gyro11ites llermiformia Waagen (Ceratitc forJUation, l. c. 

Pl. XXXIX, fig. 1) dilfors oonsideubly in its t1·ans1·c1'Se section." 
To this dcs,ription of Jteekoaeras di~c'iforme by A.. v. Krafft I should like to 

ndd, that Gyronitea auperior Waagen fl. o. p. :W4, Pl, XXXVII, fig. ti), froru the 
tnpmOO beds of the 101ver Ceratittl lirn~tone, appo:ars to me to be so closely allied to 
the present species, that it may be oonsidercd whether th4iy are not e1·en idcutical. 

Jn their involution the tll'o species ap11roncli each other very nearly, the ratio ~ 
befog 3"06 iu Gyronitea superior. The only feature of disti11ction is pl'l-ill\!'S tho 
more denticulatetl dum10ter of the lob~s in the sutural line of tho Salt Rau;;o 
species, which ulso shows n distinctly serrated external lobe . 

.. 19. llEl>KOCEil..\S cf. VISCUS Wnagcn. Pl. VI, fig. 2. 

!5J5. Jl..1bil<1 Ji•e~4 WM~<D, ~',_,..;t, fro1n tho (',,,,.ti~ form•( ion, Pal<1011I. l~Jica, "''· X Ill. s.Jt R'D~~ 
r...;i., \'ol.ll,p. l52,Pl.XXl,tlgo.-'. ~-

lS-'5· .J.miil«.,,••9•M,,.f,i/;mlM• w ... g:e,,,ibi<lc,,.,p, 161.l'l.XXI, Sg.6. 

Heaaurementa . 

• 20mm . 
. 10" 

"1.'he two species from the Ceratitc 1nnrl.s of the Salt Range quoteJ above 
should be united in one, under the natnc .Jlecko::eras discus Waag., as the dill'er­
euces bctwccu the types arc not more prominent than is usual b<>t1veen spe~i1nons 

belouging to lhe snme species. 
"Wa.~g.m staWs that .J.mbites di8cua ca11. be distin~uished fro~n J.. may• 

ni'm~ilkatw by the inferior width of its umbilicus, by its more i11V<Jlut<~ whorl~, 

a lower umbilica.I wall, tho nbscnce of an u ubilioal e !ge, and by dilTercncea in thti 
1uturcs. All t.ht•rn diilcrenoci arc, ho1..-e1·er, in my opinion, too slight to he of 
specific importance. 
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"Qf the two type·specimCDS of .t/.tnbilt!ll dillCff/1 1 the Specimen iJlustrnted 
on Pl. XX!, fig. ,_1, is n poorly preserved fragment only, the diameter of which 

cannot be mcasored. In the aecond specimen (Pl. XXI, fig. 5J the ratio ~ 
is 4•27: in Ambftes 11iagmtmbilicatm (I. c. Pl. XXI, fig. 6) it is 4·J. The width of 
the umbilicus is therefore practically the same, nnd consequently the involution 
cannot be very diltercnt either. Nor am I able t() follow \\"nag••n in ntbching 
spceilie intporh.nc~ to tile other very slight diltercnocs he mentions, all the mol'e 
b~nuse he admits lhnt the sculpture is exactly aiike in both ~pecics. 

"As re~nrds tlm genus A.111bites, I venture to doubt whethe1· it~ introdu~tion was 
nccessary. Waagcn lays special stress on the goniatitic rharacter of the lobes, but 
in his t;rpll of A. di11c1111 I <ll'tectc~d very· delicate, indistinct d!'ntieulations on two or 
three succl'erling principal lat.,rnl lohes. I should not thereforeeonsider it advisable 
to speak of goniatitic sutur"s, nil the more becau~c we know that the clenticulntions 
flt'!' extl'cmdy delicate in the group of Meekocera11 di1Jcif0f'me. 

"A second foature claimed by Prof, War1gcn a9 characteristic of Ms new genus 
AmhUee is a trip1rtitc external lobe, but here age.in I rannot ngree with him, as 
lie lohe al\udecl to i~ in re3.lity exactly as in Meek. di1cifor111e. It bears a low 
median prominence of conical shape, with a very small incision on the top. The 
two liranchcs of the lobe arc apparently gonintitio. In the tnie of Amflit"IJ m(lg· 
numbilicatu11 I counted six tlilfel'cut siphoual lobrs, in which the clrnrnctcrs are ns 
dcscrilicd nhovc, but I could not find a single one agreeing 1"ith Wnngen's d1·nwing. 
In the type-specimen of Amb. discus the siphonal lobe is not distinctly visible, the 
median p::irtfon being hidden lJy remnants of the shell. 

"t:'ndrr these circumstances I do not see any rcnson why the two species 
should not he inc\ucled in the group of Meek. discifon11e. 

"A fragmcnkl.ry specimen from Lihng is Yery nearly allied to th.is Salt Range 
species and ma~· 1~ve11 turn out to be icleutical. 

":lly specimc11 is of n sorncwlmt wavy outline and has strongly compressed 
volutions, which arc twice ns high ns thick. In its trunsrcrse 11ectio11 it fl'Semblcs 
A11pidites Vicla,.bha lJicn., as its wuimum thickness is sitaatcd i11 the upper part 
of the sides. These arc fli1ttenccl up to thl'er. quarters of their height, where they 
nrt1 sud(lcnly bent in a very obtuse nngle, to joit1 the acute marginal edges of the 
flattened siphoual part. 'l'he umbilical eclge is rouudl'd, passing into a 101r pe1·· 
pondioulai• wall. l'he umbilicus is comparatively wide, hut as the specimen is 
frogmcntnry, its diameter on.nnot ho moo.sured. 

"In the character of its traas1·crse section the Him6.lnynn typtJ is not perfectly 
identical \Vith the Salt Range species, but there is a m:irked similarity. The dif· 
ferenccs, which can be detected, arc tho followiug: The Salt Range types are 

thicker, & being l·SS in the type of Ambites diecus, anrl i·s4 in the type of 

AmbUes 11wg11m1Jbilicc1t11s. The lower parts of the sides are not so much Battened. 
Accordingly tho curtt!, in which the latel'lll p~rts descend to the siphonal edge, is 

u abrupt. The uwbilicnl wall is n little higher ancl the umbilicus i~ Pnrrowcr. 
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All these di!fcrcnccs cannot, howcnr, be considcrccl as of great importance, especially 
if we take into account the remarkable resemblance in sculpture. 

"In the Rim6.ln.~un type the ornamentation consista of falciform folds, bent 
forward, reaching from the umbilicus up to the c1tcmal part. 'lhc folds m·c strong­
est on the chambt>rccl portion of the shell and nrnir the beginning of the bocly·cham­
ber. They gradually become broader the nearer thE>y nppronch the external pnrt. 
At the commencement of the body-cbsmher ench fold rises twice into wry low, 
rounded knob~, which stn.nd at approximately equal distances from each other and 
from the siphona.1 and umbilical terminations of the folds, thus prodnoing two con• 
centric rows. 

"This kind of sculpture disappears about tho middle of the pr<•scnecl portion of 
the body-chamber, to be replaced by lower and more closl'ly set fol els, without knubs. 
These folds arc mostly broad, a few of them only arc thinner than the l"rst. Some 
have a tendcncr to bifurcate nenr the external part. On ancl lwtwccn the folds 
very delicate radial strim oun be 11een here e.nd there. Thu space lwtwcen the 
spiral rows of knobs is ll:lttened and furnished with \'ery faint concentric strim. 

"This is almost exactly the same sculpture ns is seen in .Ll.mbUes diac1ui and 
.A.. mognumbiUcatus Wang. There are some very slight differences, but I feel ecn· 
vinced that they cnnnot be of specific importance. Tho ribs of the S:1lt Rnngc 
speoies bear little furl'ows on the top, so as to produce pairs of ribs. 'l'his is not so 
distinctly seen in tho Him6.layan type, although the character is prc~ent thero 
also. 

".All.other difference is thnt in the Salt Range spccic.q t.hc sculpture cbangcs 
less rapidly on the body-chnmbcr. 'fbe spo.co between the two spiral rows of knobs 
in one of W aagen's types of .il.mbjtes discus is n. shallow furrow, but wo need not 
att.ach any i1nportnnoo to it, a~ similar vnriation~ mny be observed in other species of 
Meekoce"'", for instnncc in M. lilangcnse. On the other hand it may be spccinlly 
mentioned, tbntthe Salt Range types have the sama wavy outlines ns my Him!ilnyan 
specimen. Wangen writes (!. c. p. 158) : 'tbc external part is not c1uitc ~mooth, but 
bears very low undulations, which arc in oonneotio11 with those 0£ th"' Intern! parts.' 
Tho spiral furrow or hand of Wn.a.;en's types bears the Mine faint concentric atriro 
that are seen in the Him1Uayn.n specimen. 

"In summing up the above, we may say that the only noteworthy di£rcrencc 
distinguishing the Ilimil.!ayan specimen from Meekocet'«s cli1e111 consists of a wide 
umbilicus. Whether this is of specific importance or not, H is n.t p1·csent impos. 
sible to decide. 

"The speoimen described is n. cast, the greo.ter portion of which bdongs to the 
body-chamber. 

"Sulllree.-Almoat perfectly identical with those of MeekoceraBdisc111. 

"Siphonal lobe narrow, with a \1igh, oonicnl, median prominence, liearing on 
if.a top a small incision, through which the siphunclo pnsse9. No donticulntions 
are seen in the two branches of the Biphonal lobe. In the lo.tcru.! lC1bE'S denti• 
cnlo.tiona can be .<:cen only by means of a magnifying glaS9. In the umhilil'al lobe 
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eorne sm~ll incisions are discernible, but whether these are true dt>nticubtions or 
not cnnnot be dPcidcd, on nocount of th~ imperfect pre~cnation of this lobe. 

" Geologi1:c1l p08itWn. Locality. Number of apectme1U1 ezandned.-IIorizon 
of Mcekoceras lila11g1mae nod JI. Yaraha, 1 mile N. of Lilang, Spiti, l, coll. 
Krafft. 

"RemarkB.-E. v. ).lojsisovics 6gures in his "Arktisclie 'rl'insfnunen" (\. c. 
Pl. XI, figs. 8·11) three amn1onite~, whioh he united under the specific name o[ 
Xenodiscua Scl1midti. It has been show11, in the introduction to this chapter, that 
this .A.retie species bulongs to the genus J.lee/.'ocenu. Of tile three illustrations men· 
tinned ab~vc, lig. 11 is not unlike the pL'•'sent species in involution nud trnnsverse 
section; but ns the sculpture elmracteristi.:: of .Meekocenu disc11a is wanting uud 
as there arc als·i di;J"~rcnces in thr arrang•·ment of the suturul line, 1he relationship 
of the two species is rather doubtful." 

20. lbu::oc1>RAS nunrni1 v. Krafft, Pl. XXIV, fig~. 6·14. 

lt<!li, .l/«hemi< •p iml, <r<lff. 1'/ic.rlili J!;ener, llimoloyon F-ilo, l'al. f.,/ . .. ,. XV, Vol. JI, Pt. J, 
C•ph•lop<id• of tho lo,.or Trjo" p. \3;, l'I. X\', fi~. 6. 

A (lOll•i•!crn.ble number of specinwns in the Him4faynn collection arc mnrk1•d as 
.Xe1w11iac11a d11bi11a nov. sp. on the labels in A, v. Krn(ft's handwriting, but theru 
is no dc•criplion of thi~ ~pccios nmong his uotc.;. Th.i ~ystcmn.tic po~iti,·n of this 
new species is, i11dc(•d, ~n111ewhatdoubtfut, as tho 11n.1ne proposed by A. l'. Krafft 
implies. The ornnmentn.t.ion is w delicate that it might he referred to Xcrwcliscua 
or to Jleckocer118 (Gy1'Q11ilc8 \Yaagen), or perhap! even to Opbiccra8, with almost 
cqun.l 1·cJso11. 

In tl11•ir ~cneral shape tl..lld in\·olution my spccimCl\S agr1•c most clo~ely with 
the specimen dc.•cl"ibcd U$ Jic~kor:er1111 sp. iml. c:r; aff. plicatili \\'aag. in wy me1uoir 
on the lower Tria.~ of the Uiwlllayns. The siphonal ureu is nhrnys bordered by 
distinct mar;;-innl cdgCM, which even in my largest c:i:amplcs do not become obtuse nor 
rounded. In the majority of the specimens the whorls arc moderately compressed, 
but this clrnrat"tcr is suhject to considerable variation. In oue specimen (Ilg. 11) 
of proportionately large size, the ratio of height to thieknl's~ is 1·38, whereas in a. 
second tJXample, of smnllo1· tlimeusions, it is 1"25 nnd in a thi1·cl 1'68. 

The gr ... utcst trnnsve1~e diameter corresponds to the urubilicnl margin, which is 
marked '"cry distinctly, forming an ncute or slightly rottuded edge. l!'rom this place 
the la.tend put~ conrergc towards the siphonul area in tho form of flat planes, 
which uro not curved nt all. The u1nl>ilioul wall is high and steep. 

In its tmns\·ersc section this species most closely rcscmbl•·s Ophiceras ttbeti­
oum Grie~b., if we e:1:cc•pt the biangulnr ohnraeter of the siphonal 111·ca, which in 
0, Ubeticum passes griulually into the latl-'ral parts; but otllerwiso the similnrity 
is, indel'd, >Cr~' ~triking. 

The sculpture is not at nil pl'Ominent, e'on less so than in some ~pecics which 
in my memoir, quoted nbovo, hal'e been grouped with the gonw; OpMceraa. It js 
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restri4•ted to the inner volutio1:1a of _full•grown apeuimens, n1ul consists of numeroui; 
low and r11diatiog fold~. whioh occasionally assume a slight, falcifornt bend. 

The spPoimon illustrated in fig. 6 dilfeu from the rest by its folds being some· 
what broader nnd less numerous.. In the speoimen illustrated in fig. 12, which is 
provicled with its bocly.ohnmber, the surface of the latter is perfeotly smooth. 'rhc 
body-chnmber scaroely exceeds ono-half volution in lcugth, hut the apcrturol 
margin l1a.s not been preserved. 

Dimem1io1111. 

l(fig.11). lI(fig.O). lll(fig.1). , .. (6i.8) 

D SS mm. U mm. 2:l 1nm. 

u 16 5 IVii 1' 8•5 .. 
A 1:?·5., 5 " '' " JO ' " c. ' 3·5 

" 
•Vi " s 5·~ 

S11tiwe~.-Vecy simple, exhibiting a primitive character in the absence of u 
distinct auxiliary element, The umbilical lobe is not separated from the second 
lateral mdcllc. Siphonal lobe very low ancl broad, divided by an obtu~e median 
promincncP, with rounded branches. Lateral lobe v1•ry deep rrn<l serrnted. Prin­
cipnl lrttrral sm!dlc comiderahly l1igher than the external Mdd!e. Umllili<'al lolw 
:apparently goninti1ic. 

Locality a11d geological porition. Nmnber of apecimem1 ex(/111itled.-South·enst 
of Mnt.h, Spiti, !owor dh·isiou (Otocet•as beds?), 2, coll. Ilayden; 7 mi!N N. of K:igli, 
lower <livision (Otoocras beds?), l, coll. liay<len; 5 miles S. of Ensa, lowel' division 
(OtoceL"a< hods?), ;.!, coll. Ilayden; crc~t of ridge hotwe<'11 Lis5:1r and Dhnrmn 
valleys, cx:ict horizon not known, •.lo, coll. Ln.Touche; Jolin lea, llyans, -1, ooll. 
Smith. 

Re111u1•ka.-Tbe indistinct charnctc1· of the ornamentation makes the systcmo.tic 
positi011 of this species somewhat doubtful. There are strong rcnsons in farnur of 
groupin~ it with Ophiceraa. Unforhwately in nil my specimen~ thll i;tntc of prt>· 
ser1•ntion is such, that ~piral striations, tho lending feature in the gcnn• Opl1iceraa, 
could not be observed, e\"cn if formerly preeent. Although this species niny 
perhaps bclon~ to 011/aiceriis-I have n.lr,•ndy alfmlcd to the remai·kablc similarity 
"·ith 0. Ubeticum-1 ham not succecdeil. in "finding out nny trustworthy proof 
of suol1 a conclusio11, · · 

The difficulty in deciding, "!beth~r it should ra~her 1.>e placed in Xe11odiac 118 or 
in Meekoce1·aa ( Gyro11ite1), is equally gro:i,t. As tile .~culptul'l! is rathr.r insignificant 
it becomes more or l('ssa matrcr of 1.1ersonal tus~c, \fhethcr it should lie considered 
sufficiently 11·cl\ mnrked to wu.rmnt the inchision of our species in the .dn11mme<i 
lefoatr11ca or trachyoatruca. In thi11 cnse the distinction must he mud~ in a rather 
-arbitr111T mnnner. 

A 1:c-examination of my type-specimen of Jleekoceraa 1p. i11rl, ex off. pUcatili 
llo.s convinced me of its identity with the present species. Thi~ hn~ bt••·n proved 
especially by· a comparison witll the sjiccimens illustrated in llgs. 7 nnd 9 of tho 
present memoir, 
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21. lIEEKOCER.tS KYOKTICUll v. Krafft. Pl. II, fig. B. 

Mea1ureme1it1. 

" " D = a·15 
u 8 u 
A " A = 2·2 
c 10 c 

JS .. :::2 ,., .. 
"The lnst whorl at the anterior termination is more compressed than at the 

begianing, The muimum thickness foils somewhat below the middle of the sides. 
These are flattened in the umbilical region. The remainder of the lateral part ie 
gently arched. 

"External part highly rounded, with no marginal edges developed. Umbilical 
wall low 1.nd perpendicular, bordered by a rounded uinbilica.l edge. 

"No sculpture, except a fc1v extremely low, widely separated radial folds. 
" The sbelly test h:is not been preserved. Of the last 'f'Olut'.on a small part 

only belongs to the hody-ohamber. 
"S11l11re1.-Siphonal lobe narrow, with n low median prominence of conical 

shape, without any incision at its top. The dcnticulntions of the lobes are very 
delicate throughout, rspccially in the siphonnl lobc, where they can scarcely be 
scan with the naked eye. Scc?nd lateral lobe shallow. All the saddles are 
broad, e~pecially S'.> the ~coond lateral and.die, which is flattened on the top. Um­
bilical lobe with many delicate hut irregular denticulations. 

" Geological po.sitjon. Locality. Number of specimens e.romined.-Lower 
division (Otoecras beds iu the old circumscription) li miles 8.of Ensa, Bpili (Kyokti 
valley), 1, coll. Ilayden." 

22. MEEKOC£R.l.S SOLITA.arox v. Krafft. Pl. III, fig. 1. 

MeaauretMnts. 

" mm. D ;;:: 8·28 
u 10·5 

" u 
A " " t=H8 c 14 

17 
=2·41! ., 1 " 

"The whorls at the beginning of the last volulion are more compressed than at 
the anterior termination. The greatest transverse diameter lies somewhat below the 
middle of the sides. 

"Lateral parts slightly concave in the umbilioal region of the body-obamber 
wher~ they are gently arched higher up. External part rounded and increasing 

• Me .. uuduearlh1bogiuningofth11M1vola.tlon. 



LOWELL TRIASSIC CEPHALOPODA. FROM SPIT!. 53 

in width abnormally towards the aoterior termination. Umbilioal edge obtuse, 
umbilica.l wall pcrpcndionlar, 

"In one place an indistinct soulpture is seen on the body-chamber, consisting 
of very low folds. 

"Body·obamber oompriaing more tha.n one balf·volution, but its exact length 

could not be asoertained. 
"No distinct ap~rtural margin ea.n be seeo, but there is a slight indioation of 

a falciform line, which may perha.ps oorrospond to the mouth of the aperture. 
"S1dure1.-Tho sutures of this species are remarkable io. scverol respects, 

Siphonal lobe narrow and extremely shallow, bearing a median prominence, whioh 
almost attains the height of the external se.tldle. The latter is a little higher than 
the principal lateral eaddle. The seoood lateral saddle slopes gradually into the 
umbilical lobe, which is very broad, and shows a. great numbE1r of delicate, irregular 
denticulatione. 

"Geologic(d polition. Locality. Number of 1pecime118 examined.-Iledeo· 
strcemia beds, 5 miles S. of Ensa, 1, coll. Hayden. 

"RenwrkB.-l'hel'C is no other species of Meekocerru known to me, which 
may be cowpared adrnntageously with the present one." 

Subgen . ..d8P1DITE8 Waagcn. 

I consider .dspirlitei auperlm8 Wao.gen (Ceratite form:ition, 1. c. p. 218, 
Pl. XXIU, XXIV, Hg. 1) to ho the prototype of this subgenus. lu .dspidite8 arc 
ineluded such species of Mee/.:ocer11s as are distinguished by their great involution 
and by the complexity of tho auxiliary series. llut the auxiliary lobes nod saddles 
are of very irregular size and shape. 

The development of the auxiliary elements in the inner volntiow of .tl.apidite1 
is exactly like ~hat in full-grown individuals of Kingitet Wan,,"Cn. Th'Us .dspidiles 
represents a branch further advanced than MeekocarOB 1. 8. This fact is corro· 
borated by the stratigraphical distribution of ..A.8pidite8 which is found in the 
Meekoceraa and Hedenstrcecnia beds of the Himd.layas, but not in the Otoc:cras 
bl!ds, where MeeluJceras 8. 8. makes its firet appearance, 

The following species among the MeekoceraijdaJ of the Ceratitc formation of 
the f:.lalt Range are good representatives of the subgenus .A.1pidile1 :­

.A.Bpidite11uperb111 Waagen (see above); 

..Upidite8 di1CU8 Waagen (l. c. p. 228, PL XXV, fig, 2). 
Among the species grouped with the genus KingUe1 by Waagen, /{. lena 

Waagen (I. c. p. 232, Pl. XXVI, fig. 4.) might perhaps be mor,:, appropriately 
innluded in .J.1pidite1 than in Meekocera8 1. 8., the umbilical lobe being very long 
and divided into irregular, but distinct, lobes and eaddles. 

In the Mcekooeras beds of North America of lower Trias9ic age .A.1pidite1 
ie represented by A. Hoor;eri Hyatt and Smith (Tria9Sic C~phalopod gonera of 
North America, l. c. p. tao, Pl. XVII, figs. 1·12) and by two other new spscic~. 



54. HlMALA YAN FOSSILS. 

The species of Meekoct1'a8 from the Werfcn hed1' of tl1e Bakony, which 
hns been described ns Aspitlile1 curtuiaticu1 Frech by G. v. Arthaber (Neue Funde 
in den Werfener Scliichten und dem Musehelknlk des Suedlichen Bakony, Re· 
s11llate der fCi1Se1Uchaftl. Erforsch1mg des Balato11sees, I DJ., 1 Th., p. 18, Taf. 
I, fig. 1) dors not belong to .Aspidites hut to 11leekocel'a8 1. s. Its umbilical 
lobe is comparatively short, not longer than in the majority of species allied to 
Heekoccras Varaha, e.ml does not -"how any distinct denticulations. Although 
this oho.rncter is prob:ibly only due to weathering, distinct auxiliary elements are 
cert:iinly absent. 

Among Ila.ydcn's and A. v. Kra.ffL's collections from the lower Trias of Spiti 
tho sulJgenus .Jspiditea is ropresentt>d by six species:-

A1pidite1 1pitie~1•4 v. Krnflt. 
t-.raiiul v. Krnltt, 
trau"' , .. Krnift. 
Mtdliia11ua v.Krafft. 
l~pahi.formia Dien. 
11ov. 1p. i11d. ~ff. 1upcr~Q Waag. 

JJleckocPt'Q8 Pidarbha Diener, which is of douhtfnl s~·stematic position, will 
lie p1·o't'isionally placed in this subgenus, since A. "· Krafft included it in his 
group of Jllcekocer(jB sp£tie11Be, which is, however, not the moet typical specks 
of Aspidites. 

D 

u 

c 
D_ 
u 
A 

c 

23. {l) ASPIDITB6 SPITIES8IS v. KralTt. Pl. IV, figs. 4a-c, ti, 

XYI, figs. 3-8. 

Measureme11ts. 

!. II III. IV. 
(l'l. xn, lig. -~.J {Pl. IV,fig. ·l.) (Pl. n·, fig. ·l.) (Pl. I\', lig. 5.) 

(Lowerspreimen,) (l'pperipreimen). 
89 mm. ·>S . .. "' 6l mm. 

' I 3 .. 
2~ " 

,. .. 
10·5 .. JO·ii,, ' II 

" U·3.3 

Ni 2•G6 

"The cross·section of a specimen from th(! Meekoccrrui beds of Rim kin 
Pa.inr E. G., !ms been figured on Pi. XVI, fig. 5. 111e mensurernents of this oross-
section a.re:-

D = " mm. d = 15·3 " A = " .. II "• '" c =cco. 9·:; ,., 
'• = J•O 

A 2·5-1- 2•29 .. c ,. 
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"The development. of 1he spec:il!S ia os follows:-
" Bei9ht and tliicheu.-Even in young volutions the height excr.>t'<ls the 

thickness. Dul'ing their growth the whorls beoome more nnd more com­
pressed. 

"'l'hc grl'atl•st transverse di!l.meter is situatc1l about the u1iddle of the l:iteral 
parts. In the body-ch:i.1uber the outer h:ilf of the ~ides is ns u rule more strongly 
a.rcht!d than the inner one, which is often almost quite ftnt. 'fhis 1•llarnoter i~, 
however, well set•n in inner casts only. In specimens 1rith their shclly tc~t pre­
served the diJierenco in the curve i~ much l<!ss pi·onounced, os the sl1ell, in,,rcasing 
in thickna~s fominh the u111bilicu~, tends to round oft the sides equall~·. 

"Umbilical edge a11d wall.- Umbilicus in 1noot specimens corcred entirely 
lJy the shell, but tlic1·e 11ro instauees in wlifoh the umbilicus is open. Casts h:we a 
rounded umbilical edge anll no mnrbd umbilical wall. 

"BztPrwil prwt.-In the earliest volutions roundod. It c1m he seen on the 
drawing of the C"ro•s·section that the volution, measuring G-·1 mm. in diameter, 
has n rounde(l siphonal part below and w.nrgiunl edges above. 'l'hl'Se edges !'eoist 
up to the "n'l of the hody-ch'l.rnbel'. In some s1wcimens a low broad keel i" 
visible both in the inner cast nnrl ou the shell, running along the sipltonal area 
(Pl. IV, fig. 4b, ur•por specimen). 

".J.mo1111t of inr-ulllti<;n.-N .. t. nscPrtaincd. 
"Sc11lpt111·e.-Thc ornamentation consists of low folcifonn folcls, n•achioc; 

from the umbilicus fo ti1c ·~xt:irna.l part. The ~hell bears delicate•, ruclial c:i·owth· 
lines, running par:ollo! to these folds. The c·1<t of tho body-chamber shows .:: 
s·1mc places very thin eonccntri(\ "trim ~imibl' to tllOSC in other species of .lleek 1· 

cera1. 
"Mouth of apPrlure.-'l'hc apcrtur11l mnrgin is not completely presern·<l in 

any of my spooime11S, but there is n smooth, narrow faloiform bnnd, perceptihhi in 
the lower of the t\VO ~pccimen~ illustrated on Pl. IV, fig. 4, rising from the um­
bilious hnlf way up the side. '£his band reprc~cnt~, I believe, pm·t of the n\(iuth 
of the aperture. The apcrtu1·11\ ma1·gin is probably also prl'servccl, to some extent 
at il'nst, in the sp~ci1nen illustrated on Pl. XVI, fig. 3, but this specimen hc~rs 

no shell on the'body·ehamhcr. 
"LengtlJ of the bocl!1-chamber.-In the specimen illustratctl on Pl. XVI, 

fig. S, con.. 205°. 
"S11t11re.s.-Sip!mnal lobe broad, with n low, incisccl n1cdin11 pl'on1im•11ce. 

Principal lateral lobe tleepcr th!ln the ~ip'1011nl loli"· wbioh i~ npproi.:imntcly as 
d•~ep as the s1Jcon(l bl.em\ lobe. Pt•inoip'1.l lo.fora.I satldlo high nnd ralhcr 
slender; sccon1l l~teml saddle short. The llmbili<~:\l lobe is very broad, with n 
gt'Cnt nunibcr or sut11ral Plements, which vary cousiderahly in detail. 

"The sutures of tl1is spc~ies follow ouo another Yery clo~ely. The. lllnrgins 
c;f the saddles in onl' septum fit. tightly ovor those in the next septuw, thus 
producing pnrallcl concentric lines. 

"Geological poai.tio1J, Locality. N1111iber of 1pe-:ime11.11 exami1111d.-·Lowc1· 
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division, horizon of Meek·:x:era1 Ma7'khami, Sha.lshnl olilf, Rimkin Paiar E.G., 
Painkhanda, 26, coll. Noetling. 

"Horizon of Meekoceras Ulangenae and JJ!. V araha, 1 mile N, of Lilang, 
Spiti, 2, coll. Krafft. 

"Lower division, exaet horizon not known, 5 miles S. of Enaa, Spiti, 8 
coll. Hayden; N. N. W. of KUgti., 2, coll. IInyden; S. E. of 11uth, 1, coll. 
Hayden; ,,1, miles W. of Po, 1, coll. Kmfft. 

"Lower Trias, Lilinthi E. G., Byans, 1, coll. Smith. 
"Bemark1.-.dapidil€8 1pftie111Ji1 bears n rcmnrknhle resemblance to ..ti. 

diacua Wtu~gen (Fo8!1ils from the Cera.lite formation, I. o. Pl. XXV, fig. 2). Any 
identity with this species can, howeTer, be rejected with cert:iinty. The type 
of .d1pidite1 ditc1ui is on inner whorl of 11 large-sized ~pccimcn, still bearing 
remnants of the u1nbilical lobe of the next following volution, whereas .A1pidite1 
epilien1ia is a small speoics. The sutures of a .ti.. dilcu1, although in general 
~imilnr to those of A. Bpitienlia, are farther apart. The un1bilical lobe is a little 
less broad and its elemcnt.s are more regular tbnn in the present species. 

"As .dap~dite1 di1cUB occurs in younger beds (Stachclln betle), it may be R 

descendant of .1... apftie11aia." 

2,J, (2) ASPIDITES l!.NSA:s'US v. Krafft. Pl. V, figs. 3, 4, li, 6, 7; 

Pl. VI, fig. 1; Pl. XIV, fig. 6. 

"Although tliero nre a good many specimens of this species available, none i& 
well enough preserred to allow of reliable measurements. 'l'hcy are all either 
damaged or iwbecldcd in a very tough, grey limestone, from which they could not 
be freed. 

"At Li\nng .dapiditea en1anUB ooours in the lowest bed of the horizon of 
Meekocerat lila119e11se and 1f. P aralla. The specimens from thi9 locality are 
distorted. Those from Ensa 11nd Po in Spiti show regular outlines. 

" The cross-section of a specimon from Po bas yielded tbe followiog measura­
mcnts :-

D - d - 21-3 d, ,., mm 
A 12 ' c " 10·:; mm. '• r·o 

- ' 
., 

2·88 

" 
"The measurements of the above cross-section are, unfortunately, oot com­

plete enough to enable the deve1opment of the srecies to be described in full 
detail. 
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"Height aml thickfle1t.-The eorlie~t whorls, which cannot be measured, 
somewhat thicker thnn the late1· ones. 

"Ma1r.imum ihick11P11,-Si~es appr'?ximatclr po.rallel, corresponding to a 
dinmolt'r of 3 111m. As soon as o ditLmetcr of 8 mm. hM been reached the 
great('st tbieknes~ coincides with the umbilical rP.~ion, where it persists, nntil in 
tlie body-chamber it is sbifte<l some11·]111t higher up. Lateral p!lrts outside the 
region of mn:-timum tl1ickness almost quite flat. 

" Umbilical edge mid 1call.--·80 distir1ct u'mbili<'al wall 1ip to the neighbour· 
hood of tho ho:ly·ehnmbe1'. On the latter thil sides aro somet.im~ co·n11rossed or 
even cob.c:ne near the umbi\fri;s, th•~ edge being tl1en ~ell marked. Umbilical 

\Toll low ond V•·rticnl 
"Ezter1wl parl.-Broad and flat in the >'oung volution~, correspo_u_ding ton 

diameter of 3 mm. With a diameter of 8·4 mm. n~ in full grown whorls. Edges 

sho.rp, siphom•l o.ren narrow. . 
"A111cunt 11fimwl11lio11.-l"ncertain, probably dPcrc,1sing. 

"Sc11lplllre.-'l'l1e ornnm('nbl.tion i9, unfortunntel~" uot well sliown in an~ 
single inclividunl, hut it can be mmle out sufficiently by compnl'ing the ,·nrious 
specimfnS. 'l"lw seulplure of the shell differs from that of t11e inner cast, although 
in general charnckrs they are ~imilar. The shell as :i rule thickens ont in the 
umbiliml region. ]Jere 1l1e innol' (·n•t bea1·s thick, slightly fnlciform folds, 
becoming b1'00.der and diso.ppcaring half wny up tl1e si1ks. These folds grow larger 
and thinner towol"ds the anterior termination, where the lowest part of tho sidl'S is 

entirely smooth. 
"The shell is covere<l by mor;, tlclicnk fol1h, wl1ioh run parallel to 

those of tl10 cnst. T;1ese lo'l are sti-o~gar on :in<l near the chambered 1iart tl1an 
towards tho an1erior tcnui1111tion, hut it seems that the folds on the shell o.rc 
changed into dl'licatc strim eorlier tha~ the folds on the ea.~t. At nny rate it can 
be ohsern-d, tlrnt in sonic places, where the folds of the <'a.st are still compnrntirel~· 
thick, the ~bell 11h-cadv bears thin Sll"itc. 

"Body·chambcl'.:_ln se1·eral ~preimens tho length of the body·chnmht'l" 
is exnctly one lrnlf-,·olut.ion. 

"Sut1ircs.-Very vnri:1ble. Siphonol lobe brond and pro,·ided with a ldgh 
median prominf!nce, whioh is incisod on its top. Tho depth of the sco:iml lntcral 
lobe ii subject to oonsideral1lc rnriiition, being in tl\•o specimons even g:r.i:1tcr than 
that of the principal lnt"1•al lobe, in two other epcciml•ns s1nnllor. 

"Extormil ll'Hi princip:il lateral mddles of almost equal height, Socond 
lateral snd<!.le in one ~pecimcn eonsidernhly lower thnn the principal Jntot·nl saddle, 
in two other spcounens of nearly e11ua.l hoight. Umbilieol lobe broad, with n 
oonsidrrnhlll number of clCtmcnts Yarying in size and shape. 

"G-iological position. Locality. N11mber of speci111e11B c.zami11ed.-Lowest 
bed of ho1·izon of 1Jeckccer<U lila11ge1U1e and JI. P'ar11~a. l mili1 N. of Lilnng, 
Spiti, 7, coll. Krallt; lower division, ex:aet horizon unkoown, 1i miles S. of EllSa, 
Spiti, 5, coll. llaydcn; ·!miles W. oi' l'o, 2, cull. Kram." 
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25. (3) AmDITES tBABsus v. Krafft. Pl. YI, fig. 4, VII, fig. 1, VIII, fig. 1. 

Meo1uremenls, 

"'Ihc two large-sized specimens illustrated on Pl. VII, fig. 1 and VIII, fig. 1, 
t1.re tako1t as prototypes of tbi.~ species. With them, I 11m inclined to unite two 
small specimens, ono of which has been figured on Pl. VI, fig. 4, These fQur 
speoimcns wore \)btainOO from two succeeding lnyera in tho horizon of Heckoceras 
lila11gense and JI. Yaralia near Lilang. 

" In the t\fO largo specimens tho si<les arc rather inflated. The greatest 
trans;crsc dinmcter is situated in tho middle of tlic lateral p~rts. External pni·t 
flatly rounded, Umbilical edge sharp. Umbilical wall high and perpendicular. 
No scul)Jturc, 

" The small specimens c\i!Tcr in several respects from the t;vpes of tho spcci~. 
The external Jlllrt is more highl;r arched, tho nwbilicnl ~dgc is rounded and the 
whorls incrc:l.sC more rapidly in height. In nddition to this the umlJilicus of the 
smnll spccintP.ns is rolntirnly nanower. 

" As th~ mode of development could not be studied, it fa Ulll'crtnitt whether 
these dilforcnccs nrc dul' to clrnn~es during the growth or not. This nppears, 
l1owe;er, 1·ery probable, cspC'ci:illy as the sutures are too similnr to suggest a 
specific diffen•nce. 

"The two lnrge specimens sre innC>r casts. Remnants of the shelly test ha.n~ 
hecn preserved in the small specimen illustrutcd on Pl. VI, fig. 4. 

" I..c11gl!1 qt the body-chcm1bc1·.-The smallest ~pecimcn figured (Pl. VI, fig 
4) is en1ir..Jy chambered. In the specimen illustrated on Pl. VII, fig. 1, ouly a 
smnll crnsho·d portion of the body·ch11mb1·1· ba~ hc(·n preser1·cd. The body­
chamber of my large~t type specimen measures approximately 180~. 

" 8111rlre1.-Typcs of the species: Siphonal lobe broad and shallow, with nn 
incised, conical median pi•ominenee. Princip:il and sccoad laternl lobes wich 
eo:l.r~e deuticula.tions, reaching half way up the inner slopes Qf the e:tterno.l and 
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prinoipal lateral saddles. Second lateral lobe slightly shallower than the 
prinoipal one. External and principal lateral saddles of equal height. Scoond 
lateral ~addle much lower and broad. Umbilical lobe with two lo.rgc, saddle· 
shaped poiuts, botl1 of which ar.a inoi~ed i•1 tho la.rgMt speeirnen, wherea~ ono of 
tlwm is entire in the second type-specimen. Aft.er these two sha.rp points 
follow. 

"Sutural line of the small~r speoimons: second lateral saddle slender. Um· 
bilical lobe larg11, saddle-shaped, but entire, and with two sharp points. 

"The large specimen illustrated on Pl. VIII, fig. 1, shows near the body· 
clwmber sevl'ral goniatitic line<i cro:i~ing tho actutl.l sutures. This featUl'e c1n be 
explained as follows: thf' 11p~cimen was crushed nnd thus the septa were broken o 
th•~ gQnfotitic lines represent sections through the broken septa, NatUL'fl.lly the 
sncldles nre lower and the lobes shallower in these sections than in the autuml 
liues which are exposed on the su!'face of the cast. 

" Geological p1J1ilto1J. Locality. Number of apecime111 ezomfned.- Horizon 
of :MetkocerM 1Uongemie nnd M. P"araha, 1 mile N. of Lil&ng, Spiti, 4, coll 
Krnft't. 

"Remarka.-.J.1111Kltte11 c1·a111ua is presumably tho ancosto1· of the spl'cies 
ueii:t to be described, ..il.spidjtea muU1/41Jll8 not1. sp. ooourring in the upper dirision 
of the lower 'friM of Spiti. At any rate it is the only spccios of Aspidiles l"rith 
a broad umhilionl lobe, found in the horizon of JJ.eek<Jcer111 lil1mge1uc, which to 
any extent resembles Aspidites muthian111r." 

26. (4) AsetDITES l!OTDIA'NUS v. Kro.lTt. Pl. VI, fig. 3; XV, figs. 1, 2. 

II. III. 
Pl. XV, fig, 2, Pl. XV, fig. l. Pl. VI, lig.5. 

D 62mm. 75mm "' mm. 
u 8 " ' " 

}}·:; 
" 

A 83 " " " c l9 30 

~ i'75 .:,.33 S·.J.\ 
li 
A 2·21 2·3 c 

"T,nter"I pnrt~ oompressecl rml •~quilly nrchcJ. )Lt~inm•n thickn~ss situated 
appro~imately in the middle or the sides, Umbilicnl eJg.1 rounded. Umbilical 
wall high nnd pcrpcmliculnr. The eii:trrnal pnrt is highlr roundo l. 

"No shell prese1·ved. 
"Sc1dpl1i1•e.-The lateral l'nrts arc furnishecl with low, rrulinl foM~ or n some· 

what fnloiform bend. Five or ~ix folds only ore prr!sent in on!"! hn]f. volution 
".J.mo1mt qffovoluti<m.-IncroMiog slightl]. 
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"Eody·chamber.-In none of my spcoimens has a large portion of the 
liody-chamber been preserved, All the ~peoimcus figured consist of air-chambers 
~mly, 

" S11t11rrs.-Siphoual lobe broad, with a very liigh mcdinn promiueuce, 
provided with deep indentations. Lohl's highly dilforcntiated. Saddles club· 
shaped, scrrnkd along their margins up to one half theil' entirtl height. Umbilical 
Johe with sc1·cral finger slmped J>Oints (compare abo the sutures of specimen III). 
Specime11 I bears on the rcvcr.;e of tlm figured side remnants of the auxiliary series 
.. r the following volution, hut of the internal ~addle the top only is 1·i,iblc. 

"The indi1·idual variability in the developmeut of the o.ux:iliary series is \'Cry 

considernble. 
"Geological positio1l. Lor:1Jlitg. 11'11mbe1• of sper:ime1111 ezamfoed.-Heden-

sm:cmia beds, S.E. of )lutb, Spiti, 3, coll. Ifoyilen. 
"Rcnwrks.-Aspiditcs nmthiantu cnu easily he distinguished from Ko11i11ckites 

Y11diaht/1fra Dien., with which it occnL'S, Ly its dccrusing in;olulion 11nd conse-
1p1cntly 11r a rnuch narro\VCI' umbilicus in tile ltirgc specimer;is, by its different 
umbilical lobe nnd by its sutures 1d,ioh 111·c generally much more ili1forentiatcd." 

2i. (5) "\.SPJDITl!:S SUPERDU'OllllIS, nom. nov. Pl. XIX, fig. I. 

18\li. A•p1dil<' '"l'<r~u• W .. ~ .. n "''r. Dionor, l'i1/1t<>1d. Iwlica, ,..,. X\', Himifa~•n Fo<1. \'ol. II, Pt. I, 
p. 11->. PL XXI, fog. a, i, c., no~ A. Attp<"f'IJ'" IVa•g.-n,CcrAtile forinotion I. o. p. 218, Pl. 
XXllI, XX!\", r.~. I !for ltana•or ..... lion c~rupor11 this momoir, Pl. :UI. fii;. 2). 

"P1·ofessor Diener hns described 11. large specimen of lfeekoceras, collected in t'be 
ll1•dcnstrmn1ia hcds S. E. o( lluth, whiuh he identified with .Aapiclitl'll 11111ierbU11 
W:iagen. On a rc-c1:aminntion of his tnw-spccimen, and coml'arison with 
·wungcn's tn1c-spc··ime11 or .Aapidites auperfms from the Cerntite sandstone of the 
Salt Range, l h:iw come to the co11clusion that it is uot identical with the latter. 

"This is pwred first by the fact that tl.ie specimens dilJcr in their tro.ns,·crse 
~ections {scr. Pl, XIX, flgs. I and 2). W!l.11-o<>en's ~pecies bas a highly rounded, 
,·cry narrow siphoMl part, whereas tho specimen from l!uth is broadly rounded on 
its c:tternnl part. Both Wnngen's nod Diener's figures arc not correct in this 
rr~pcet. The external part is too sh11rp i11 Dicncr's i\lus~ra.tion, in Waagen's figure 
too broud. I mny ndil, that the truo oluH'o.cter of the external par~ in both 
specimens is clearly seen at the beginning of the last volution only, heo:inse tho 
~pecimens arc otherwise strongly wentliered. 

"As regards tho width of the u1ubilicus, the spccimc11 from Muth cannot well 
he compared, f,)\' its u1nbilicus is damaged an1 cannot be measured. Uy impre~sion 
is that it must have been wider in propo1·tiou than th11t of .d.1pidite1 a11pe1•bn11. 
But it will he AAfc to leal"e that charllOter out of oonsideration. Nor shall I lay 
any stress on the fact tbnt the indistinct sculpture, seen in Dicner's type-specimen, 
is not prescd iD . .tflipirlites 11uperbu11. 

"Diener htid. gre:it stress on the iclentity of the sutures in both specimens. 
He writes (p. U6): 'The sutural line is perfectly identical nith the oue in 
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Wuagen's type•apecimen of .A.1pidites IPperbus with the single exception of the very 
lut elemeut of the ll.U:tilinry series. 'faking into consideration the extreme vnri· 
ability of tho auxilinry series in similnr forms, , this sroull differooce 
can soa?<!ely be eo1bitlerel of sulB.cient importance foi• a speei'tic distinction of the 
two specimens'. 

"But it may also be saitl that we must be specially careful not to identify 
specimens with similar auxiliary series, unless tho identity is supported br 
churaoters of the shell, b~oause we kuo1l· that the n1•1•nngcment of the auxiliat•y 
series is subject t<> considerable ral'iation, :tod is tho1·cforc not a specific clmroctcr of 
paramount importance. In tlw present oa.sc the transverse sections of tho two 
specimens tliffer decideJly, as stated above. Tile agt-eemcnt of the sutura\ line, 
although remarkable, ii therefore only of sabor<linatc value. 

"Nor a-1·0 tbe sutnrt's pcrfootly identical in both specimens. Jn Wang~n's 
type-specimen from Chidru the umbilical lobe is bro.oder tbnn in the llim:ilaynu 
specimen frc.m :Uutl1. The distance, fram th11 inner slope of the s1cond lntl'ral 
saddle, to the inner slope of the hst visible point in tho umbilic:il lobe, comprises a 
greater pllrtion of tlw C(1rresponding height of tb.e sides in Waagen's thrrn in 
Dicner's type-specimen. 'rhis difference may appear insigniiicnnt, but it prons 
that the identity is not perfect. 

"Diener's typP·spccimen from the Iledenstl'rornin beds or Uuth is prolmhly 
identical with Aspidite11 111uthiantt8 nob. 'l'hc Ulllbilicus j, uufortunntcly so h,u\Jy 
dnmagc1l that it cannot be mcnsured, but it appears to be rP!:itirnly a ~ou(\ 

deal narrower than in nny of my specimnm of .tl.8pid•tea m11l/1ia1111s. It may be 
~uggestcd that this is n ptoof a~ainst tb." identity, but iu r1mli1y it speaks in favum 
of it. A:; the involution of .1Bpidite8 m11l11la11t1~ inct·ease• during the growth of tlw 
species, and as the specimen described by Uicner is much larger than any of the 
examples found hy Ilayclc11, a nllrrowo1· lllnhilicus is oxactly what we should expect. 
The identity is further corroborated by tlrn fact that the lnr;c1· specimen~ of 
.4.tpidiles m11thia1ms Wld Dicuer's type-specimen ugrcc in the shape of their trans· 
verse scotions. Tbc sutui·cs of Dicner's rypc arc parcly weathc1·etl aud therefore 
not quite identical, hut the diltcrenoes arc too slight t.o be of specific import'.mcc." 

To the above notes of A. v. Krafft I h11·c to o.cJd the Colloll"ing remarks:­
Although the rc01Urknb\f! similarit~- of my IUmUhyan $peoirucn with .dapiclitcs 

1uperbwi Waagen is not oonsid•~rably lcsscucd by tbe ~mall dilforcnco9 cnwucrated 
by A. v. Kraff;, I am quite re:atly to accept his couclusi<Jns as to the a'll"i~ability of 
their epecific separation. Against this I h:ive no objection, beca11sc my ideutilicn· 
tion1 was not basctl 011 a personal examioation of Wi:ugcn's typo-specimen rrom 
Chidru, antl because a difference in the slmpe of the tr.111sverse s(.'Ctivu could not 
h:we been guessed from Wnagen's illustration. 

I cannot, however, agree with A.'" Krafft in his identifioatio11 of 1:i;;y speci­
men with .4.spjdites 111athia111u. It only needs n oo.npadsJn of the illustration of 

'l•m1hOWo•6r,obli,;cdtoremark,tbatlJidnotHn1urtonadireotidenUl1cationbul attributod a nriolal loi• 
portan~to tbe 00>all oharnct~n ul Ji>•in=ti~~. which were known to me in l~u; 
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the present specimen, with those of .41IJidile1 muliianu1 ou the one band and of 
Aapiditta INper1Ju1 on the other, io soe that it ia more nearly allied to the latter. 
With .41pidile1 muU1ianHB it only agrells in the shape of its tranavn.ie section, with 
.dlpiditu 111perhu1 .iD all the re~t of the ob11raoters. 'l'he dillerenoe in the aizc or the 
umbilio111 is mol'O com1idcrablo than should be expected. lf A. r. Kralltsuspeoied a 
amaller umbilious in larger than middle-sized indiTidual11 of .4.1pidilr111u114ianu11 

this was a mere conjccturo, based on the examination of small and moderately siztd. 
specimen., which does not warrant a •afa inference as to the rate of involution in 
largerindividusls. 

'l'he dille~nces in tile 111.tural line, t.'Specially iu U10 arrangoinc11t of the auxi· 
liary series, arc far more important than those between my specimen and .4..pirlite• 
1Uperbu•. 

For this reason I prefer to consider this specimen as prototype of a new 
species. Its very olose at&.nity with .A.•pidite. 11uperbn• Waag. indnoes me to 
p1'0poae tho 1peci8.c name of .tl.spidile• BMperbifo't'IHUI. 

2s. (6) ASP.lDlTEI 11.uv. 1p. ind. all. suP1:11no Wong. Pl. XVIH; 
Pl.XIX,fig.8. 

"Tbis \'er1 interesting new spoolc1 ill, unfortunately, represented only by a. 
very frag1uentary spooi.m~u. 'the tran1ver1e section is uuoertain, as one face i1 
weathel'cd a'lfay. The siphonn.l po.rt is entire only on the botly·chamber, but here 
it lms been so strongly injured by weathering, tbo.t nothi.ug can be said oe to it.a 
aelualsho.pe. 

"The dhmoter of the specimen m111t havo been 350 mm. at leut, the width 
of tho umbilicus betwee11 20 nod 30 mm. The sides appear to have been amooih 
and very gently arched. There wo.s probably a sharp uwbilieal edge present. 

"A small portion of the last volution only belongs to the body-chamber. No 
shell hos been preserved. 

"Satrtre1.-llather peculi111·1 espooially tho umbilfonl lobe, whiel1 is vtty broo.d 
and mndo up of a series of 5lender, elongated poiub, of 1vhich thDfle nearest to the 
umbilical ed;e cannot bo made out distinctly on the 1poeimen. The sipbona.I lobe 
is not well prc11errcd, but it co.11 be ascertained that no adnnlitious saddle w:is 
prcacnt, nwl that the specimen tbcrofore does not bolong to the genus Beden1trtnnio. 
i'bc median prominence of tile siphouu.J lobo is high. As it it slrougly weathered 
it lms been indicnte<l in tho figure (l'I. XIX, tlg. 8) by dotled lines only. 

" {Jeologic1d poiilion. Localtly. Num/Jer of 1peclmen1 tzamiMed.-Heden­
strcemia bell.~, S. E. of )lnlb, Spiti 1, coll. Hayd•·n." 

llenw1·l11.-Tbis spccios is probably closely allied 10 .t1.1piditu 111pf1"6m 
\\'tu.gen fro111 tbe Ceratite sa111l~ton? of the Sal' Range, bu' the poouliar cluu:actcr 
of its auxiliary saddles forbid& :iny direct identi.lico.tio11, 
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29. (7) ASI'IlHTES VIDJ.ILBD.L Diener. Pl. v, fig~. I, 2 i XIV, fig. 14. 

1~91. Ko~i•ddlu rMnrM" Di•nfr, Pal-nlol<>gia l•tli•a, "'·XV, Himlla1an Posoilo, Vol. II, Pl. I, C•phal,,. 
p<Akof tbcl""""Triaa, p.139, Pl. VII, 8g.9("°~ ig. 9.) 

II. II. 
(PL XIV, fig. U.) (Pl. V, fig, i.} (Pl. V, fig.I.) 

D 38 mm. 45 mm. 53 mm. 
11 ' .. 4,·5,, ' 18 .. " " .. 

' 9·5,. IO .. 
10·5,, IS ' ' .. 6"6 " 

D ,, IO 8·83 u 
• t-25 2•42 2·25 c 

2·1 '" 
"T.,.o ammonite.•, dcscribecl h7 Prof. Diener under the specific nn.m~· of 

Jfeekoeera8 (Konfockiles) Pid<1rb!Vi (l. c. p. H9, PL VU, fl.gs. B 11, fl and !) "• IJ), 
hclong, in my opinion, to t1ro <lilfcL'Dnt species. 'L'he sp~cimcn figured on l'I. VH, 
fig. 9, which is the better preserved, and from \fhich the suturn.l linc wns tnken, i~ 

probably i1ltnticnl with .lfeekor.ef'M Hod.qsoni, as h!l.9 been drmonstrntcd abqve. 
~Jl1e ~econd specimen (PL VII, fig. 8) wns united with the former only on account 
of its similarity in shipe r.nd sculpture. Its 8Utural linci was not known to Prof. 
'Diener. 

" Among the recent collections from tha \o\ver Trias of the Ili 1mi.lnrns there 
arci a number of specilllen~, probably identical with Dicner's typ<", from the Lis<nr 
valley, illustrated on Pi. VII, fig. 8. 

"Unfortunately no tr:i.nsversd section, g;icd enough to hci figured, cou\,J he 
prooured, but \rhat I obs9rrerl, in a m0re or les.s incomplete cross-~ection, i< still 

worth recording. 
"11.eight aiid thickness.-Whorls compresse~l, e~·cu at a diameter of 3·5 1wn. 

only. To judgo from the m~n.surJ1ncnts of height an'! thkkne;s of the perrnlti'llntoJ 
whorl in two of my spP.cimens (sec ah;ivo), t.hCl 1vhods nt the end of the la~t voluticm 
are more strongly eompres•cd than iit the beginning. 

".-\ta diameter of g mm, tho gro:\test thiokne.is o::iineiclcs with the mi<ldlc of 
the sides. Lat.er on it is ~hiftl.'d further up. At tho sa•ne time the .rnlii\ic.o\ 
region of the flanks becomes eompre;:se<l n.nd e"en concave, while outside t.hc rc . .;i'ltl 
of the greatest thicknl'ss the sicles tire strougly CUl'Vffi, so as to form an obtuse an:;lc 
with the siphonal aren, 
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" Umbilical edye a_ncl roall.-It sppaa.rs that an umbilieul wall is present only 
in the full-grown stage, when it is very lo1v and vertical. Umbilical edge obtuS<'. 

" Exkl'mll part.-At a cliameter of 8·5 mm. rounded. ::\farginal edges 
appear, so far ns I cnn make out, 1vhen a diameter of \f 111m, is reaclled. They are 
clearly ~ee11 in e:mmples attaining a diameter of HJ·5 mm. and persist during 
furtlH·r s1agcs of growth. The sipbonal area is perfectly Bnt, 

"Sc11lptuN.-Consistingof rad in.I, slightly falciform folds, which rise soruewhat 
oulsicle the umhi!lcus n.n1l izlerense in strrngtl1 and wiritl1 tmvarJ~ tbe i•!ternal part. 
0n the upper third of the sides tlwy are aeparated by broad arid shallow grooves. 
Furthe1• towards the marginal region the folds disappear mther rapidlr. 'l'owards 
the rnd of the b01:ly·chamhn tht>y are gradually repbccd by· delicate, fo.leiform 
strire. Xono of mr spt!eimens is well enc111gh pre•ervcd t 1 (·nahl\J the dctnils of 
thr sculpture to he sePn as_ well as might be desirOO. 

"BQ.'1_1;-cliambe1".-Gre.1test length of tho boc:ly·ehamher o~•en·i;:r\ 210', 
"Sutn1·ea.-In a~l specimens weathered. Tho rlmwing on Pl. V, fi~. 2e must 

thc!'efc1•c he understood to be only approximately correct. A detailed description of 
the sutures is hardly fl'lSsihlo under thrsc circumstances, but it could be nsoertnincd 
th1t the u'llhili~n.l Jolie is \"Ory broad, nnd hears numerous point, of various shape 
nn<i size, 

"Geological J1Milio11. Locality. Nu111'1er o.f apeei11ia1111 exami,ie<l.-Lower 
di_ri,ion (Otrieerns lJecls in the old circumscription), 5 miles S. of Eus·i, Spiti, 2, coll. 
Hnr(len; S.E. of '.\ruth, Spiti, l, coll. llayden, l, coll. Kratlt; crest or ridge be· 
t'wl"n Dlrnrma aml Liss:ir valleys, oppo~it-0 Halphu gl11cicr, K.umaon, 1, ooll. 
Ln Touchr; .Jo\inka !~- G. BJnns, l, coH. Smith. 

" Re111ar/ia.-Aapi1/itea P'i<larblv• sbows a strong genl'ml resemblance to 
J.lcek~c.•,.a9 rol1111da11iin v. :\Iojsi~o1•io3 (Arktischc Tri11.~fauuen, l. c. p. 83, l'l. X, 
fig. Hi) from tlw Olen•·k beds of Silwria. In involution th .. t.••·o spreic• a!l"ree vor~· 
clo~o:>l~·· The tumvcl"~e secti1n is \'ery aimilnr, ns bnlh specie; lmrn t.hc lower part!! 
of tho:> sides stronglr compressed. There can, howC1ver, h1• no question :is to the 
spccifie inrlcpondcn\Je of the Him:ib.yn.n form. Meekoce,.as rol1i11dolllm has 
irrcgnlar, crnnpu.mth·ol.'· n11rrow ribs, which incren~c in n11mlwr l:oll'ard• the anterior 
tern1ination, it< external part is rounded anti the sutimus dHfer in having n 
lltlrrower umbilirtil lolJe." 

A. v. Krn.IT~, nlthough hinting nt the ich•ntity of thi< ~p!lcies with onf! o[ 
m;r two examp!llS describe I tu .1/eekoeeraa P'idai•blla, propo~c(l for it the new 
spt>(·ific name of Jlrekoct!1·11a l1im1dayammi. A~ this procce.lin!:l' is not in accord· 
nnee with the rule~ of pnke111tologirnl nomf'nclntur~, 1 b11·1J rPstored the original 
name of JI. Pirlarbfla in his de~cription as gh·t'n nborn, 

Subgenus: Ko.~·1.~·ccITEs, Wa.ngen. 

Iu this snhgcmns such form~ of JJfeekoceraa arc ii!l'l11dll1i :os IU"\J distin!;'Uished 
hy mo:lerately evolute whorh, nnd hy tlw presence of n prominent auxiliary saddle, 
followiug thr lir.;t auxiliary lobe. 
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I regard Meekoceraa 1"11dishtMm Dien., from the Hedenstrirmia beds of Spiti, 
aa the prototype of Konfockites. From the Ccratita fol'mation of the Salt R:rngc 
no good representnliTes of this subgenus are available, although some of the spccit>s 
grouped with Koninckiees by Waagcn will proOObly find their proper systematic 
position there. Among them I should like to include Ko11i11ckites rodiuf/1$ 
Waagen (Fossils from the Ceratite formation, I. c. p. 273, Pl. XX.XII, fig. 2) in 
which the development of the auxiliary series hns advanoml not only to tho• 
individualisation of the first auxiliary saddle, and to that of a second auxiliary lobe, 
but in which also tho second auxiliary saddle and tltird auxiliary lobe arc distinctly 
and very regula.rly individualised. Bnt l must admit that this spcoiPs ntre::idy 
differs considerably from the type of Koninckites aud approaches .ds1iidite~ in the 
arrangement of its auxiliary elements. 

An excellent typo of tho present subgenus is Ko11i11ckites 1e11tentrWm1li1 
Diener ('l'riadische Cephalopoden founcn dcr ostsibil'ischen Kucstcnprovinz, Mt!m. 
Com. Gdol. St. Pitersfiourg, XIV, no, 3, p. 53, 'faf. 1. fig. 1) from the lower Trhs 
of VladhGStok (Ussuri district). 

Among the .American species of Meekoceras, :ill. M1uhbael1a11um White possco· 
ses all the essential characters of Ko11inekite1, according to Hyatt and Smith (Tri~s­
sic Cephalapod genera of America, l. c. p. H9, Pl. XV, fig9. 1-9, XVI, fi;s. 1·3, XVIII, 
figs. 1·7, LXX, figs. 8·10). But I must admit that I am quite unable to di~co;cr 
a distinctly de\'clopcd auxiliary ~dlc, within the umbilical serfos, among an~· 

of the numerous specimens figured by those two authors. If Meekoeeraa 
YudiahlliiN Dien. be regarded ag the prototype of tllc subgenus Ko11i11ckilea 
on the ground that, ofall the speoies of Meckoce1'4lidd, it agrees best with Wnagen's 
original diagnosis, M. MuaMachanum certainly shows only a very distant affinity 
with this Hi1u6.layan type. I consequently should prefer to leave it within the 
range of Meekocera1 a.a. 

'rhe spedcs of Oeratitoidea from the l!wchclkalk of Ismid (Asia '.\liner) 
which have been dcsoribcd as Koni11ckite1 BarbMoum, K. Lib!J1BiAl11s, K. 
Ha1mibalia, and K. Saladf11i by Taula (Eine :lluschclko.lkfauna a1n Golf rnn Ismid, 
Kleinasien, Beifrtege zur Pa!teo11t. tmrl Geo!. Oesterr. U11gar111, etc., X, 1806, p. 
177, Taf. XXI, figs. 10, 11, XXII, figs. 1, 2), o.re far more closely nllic(l to thl' 
genus Be!Jrichites than to any of the Iudinn representatives of Ko11ilic!.-itcs. 

Frech w1ite(l Konillckites ancl .Aspirlites, but this I think wouM not ho in 
keeping 'dth the clearly ma.rked distinctive featuro9, whioh exist but1wc11 
the prototype! of tho two subgenom, t:'iZ., Koninckjtes Y11disMl1ira o.nd Aspidiles 
super bus. 

80. (1) Kox1NCKl1'iS Yums111'1IIBA Dien. Pl. XIV, fig. 3; XV, fig~. 3, .J., ti. 

MtdO<ud• (Ko~inc.l:il<-1) Ya~;..AtMra Dio01l'f, P~/,.oJOt, Indica, "°''' XV, Iii"''· h•« \".,I, II, l't. 1, 
C.pi:olopodooftbeloweTTti..,,p.14.1, pl.XXll,&g. l. 
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MeaaaN1J1e11l•. 
I. II. II. 

(Pl. XIV, &g. 8.) {Pl. XV, fig. 8.) Diener'1 typa·speeimea. 
115 mm. ll·J. mm, IH mm. 

10 " 19 " 28 .. 
2i•5,, H ,, H,. 
H ., H " p,. ,., 

"'' , ... 
" Thi:1 apl'eies was dcacrib1:d b7 Prof. Diener Crom a air:i!l:lC speoimen collected 

by Mr. C. L. Griesbach from the Hcdemtrmmia beds S.E. of Muth in Spiti. A.a 
Mr. Hoyden bas obfaiocd several more complete specimens from the snme locality, 
I am in a position to add to Prof. Dioncr's description. 

"Unfortunately I was unable to obtain a. cross-seotion, as all my apecim.ena 
were either in sueb a state of preservation os to e:s:olnde all hope of obtaining 
measurements of their inner Tolulions, or on the otlicr band ware too good to be 
spoiled. 

"A eross-acction can, however, he dispensed with, for !here Is a fragment, i11us· 
tratcd on l'l. XV, fig. 4, which 1ohow~ that tl1u inner volutiona ore compreued, 
while a Clomparison of the 11bo"'c measurement. prnves tho.Ube amoun~ofinvolution 
isJooreasiug. 

"In Diener's typo-specimen the external part is rounded all Ofer. This, how­
cnir, is not n constant cban1.cter of tbcarooics. Nearly all the specimens in Mr. 
Hayden's collection 1m:re the sipbonal part somewhat flattened and bordc1-ed. b:J 
obtmely rounded marginal eclges, at least during tlie middle stages of growtl1. 

"The sculpture consists of '\"ery low radial folds. I Xl1llJ' remark that aucb folds 
aro also observi!d in tho type of the apecio•, although they are veey indistinct. 

"In the specimen no. II the 1'11gU1 of U1c body-chamber is o.ne half-volution. 
All my specimens arc internal oalt&, wUhout any trace of the shelly teot. 

"8ulflre1.-Siphonal lobe with a high median prominence. Uu1bilical Jobe pro­
dded with a distinctly individualieed wldle, which is either entire, and then resem­
bles in shaJlC tl1c second lateral saddle (Pl. XIV, Ilg. 3; XV, figa. 80 and 0), as in the 
type of the spociea, or bas the apn:incised by a secondary hulentation(PI. XV, 4e). In 
the smallest tpcoimen, with tho narrowest umbilicwi, this saddle is di'l'ided by the 
umbilical edge, one half being situated on the umbilioal wall. In tlie septum 
illustrated on Pl. XV, fig. 5, taken from the fragment of a ,·ery large spocimen, this 
auxiliary saddle lies entirely on the ftanks, outside the umbilical edge. 

"Ge •. logicat poamon. Localilg, Nwmberaf 1pecimen1 ezamined.-Heden­
strcnmin beds, S. E. of lluth, Spiti, 4, coU. Hayden; 6 milca 8. of Enu, Spiti, I, 
coll. lla\'llen. 

" BP.<M••rk•.-l'rof. Diener was let! to suppose by Waagen'.1 illustzat.ion, 
tbat KanincliCes YudiMthit'a is elOBtly allied &o If, .L11lliaflU do Koninck (Quart. 
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Jnurn. Geol. Soc. XIX, p, 12, Pl. VI, .Ilg, 1, l!'os:iiles palOOzoiqucs de l' lode, p. 10, 
Pl. VI, :fig. 1), a1~d to K. gigas Waagen (Fossils from tho Ceratit.e forwotion, 
1. c, p. 266, PL XXXI, fig. 2). 

"As regards Ktmincldtes Lyellia11u1 I am bound to say that W:u1.gen's type-spc• 
cimeu (Ceratito formation, I. c. p. 270, Pl. XXX, fig. 3) is ,·ery iu1perfectly prescn·ed. 
The illustration :fig. 3b on Pl. XXX in Waugen'e monograph, is a rcco:istruotion ba.sed 
oD the fragment represented in fig. 3a. On thll revet"Sll of 3a tbcro is n broadly round· 
ed secood lateral saddle, 11.CCOmpanied by t1vo slllllll points, which belong to the 
umbiliool lohe. After these, still outside the umbilical edge, follow t"·o coamr 
roints. A thinl point is situa.tecl on the umbilical wall. Waagen's illu~tration of 
lhe sutural liue, fig. Sc, must have been taken from the sido rt:presented in&.. Ou 
thie, remnants of the septa of the umbilical lob~ of a following volution haro; been 
preserved, They c:i.n easily be recognized as such, projeoting as thin ridges from 
the shell of the specimen. These lines hare apparently been mixed up with the 
euturcs of the volution itsrlf by Wuagcn, and thus the umbilical lobe and the second 
lateral saddle were incorrectly figured. 

"As rPgards Eo11illckites Lyclliat1us, there is tberofore no proo[ w hakvcr o( 
an affinity with Kot1illckite1 Y11dishlliira. The actual features of the .rntul'C:; ratlwr 
c:s:chide than fornur the probability of a close relationsl1ip. 

"As to Ko11iiickites gigas, I refer to my remarks in tho introduction to Jleeko· 
ceras, suggc~ting ih probable identity with .d1pidite1 kingiamUJ Wna~. It has been 
described by Wan.gen from ll aingle fragmont only, differing in its transvef>'c ~cclion 
so widely from Ko11i11ckite8 Ynii8htlifra, that a closer affinity app1.>aro to be 
excluded on that account alone. The sutures are also di!Tcrent. K. giga1 has no 
umbilical edg1•1 whereas in our HimU.\ayau spcciu the perpendiculaL· umhilienl 
w11.ll is distinctly sepai·ated fro111 the 8attened lateral parts by a 1rcll-delined edge. 

"There i~, however, another Salt Range type, with' which Ko11ilickite1 r11di8h-
1Mr4 appe&l'S to ho very closely allied, and which may, on examination of larger 
materials, even prove identical. This species is A.spiditea eooloens Waagen(Ccratite 
formation, 1. c. p. 223, Pl, XXX\, fig. 1). It was described by Waageu from 
a very fragmentary specimen. The figure is partly restored. A.s the diamctl'l' 

oannot be m'asured in Waagen's frag1uent, the ratio ~ mny be used lorn com• 

parison of the width of the ulllbilici. This rutio is 2·81 i11 Waagen's type, 2'32-
A 

in specimen no. II of Krmitlckites Yudiahthira. C is 2 in the former, 2·15 in 1hc 

latter specimen. The proportions therefore, so fa.r as they can he compared, arc 
practically identical. The t!'ansversc sections bear a striking similarity, the siphonal 
area. bting bordered by obtusely rouncle<l marginal cdg~ in both species. The 
umbilical wall is vertical and hordered bye. distinotly marked umbilical edge. 

"The only character of differflnce is. the arrangement of the sutuml linl', But 
e'en the sutW'f'B differ oousidorably less than we might be led to suppose Crom a 
glance at Wa.egen's illustra.tiou. 

OjOn PL VII, fig. 2, I havel'tl·:figured the lateral and umbilical lob1n of WaAgen's 
i.:2 
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type·spcdmcn of Aspidftea er1oltJe118. 'I'he umbilical lobe is on the whole not unlike 
tbat in my largest specimen of Kor.illckite& Y1tdi1htliira {Pl. XV, fig. 5), the first 
nu1dliary lobe bl.ling di\'icled by :i coarse median point, 'l'hc latcml saddles are 
rather low and resemble those of the specimen of K. Y11di1lithira illustrated on 
Pl. XV, fig. 3, hut they differ in the comparatively small height of the principal 
lateral saddle in the Salt Range species. 

"lt is im11ossiblc to sa~., with such insufficient materials at hand, whether 
those dilferencc~ in the sutures are of specifio importance or not." 

The only specimen of .t1.1pidite1 (?) e1Jol1ien1 hitherto known was oolleoted 
by Waagen in the Fleiningitcs beds (Ccratite sandstone) of Nan~. I need hardly 
~ay, that this specimen is not iclentical with .d.apiditea (Olypitea) eoolrJcna Waag. 
emend. Frech, from the Ceratite marls (zone of Prio1wlo6ua rolumlatua Noetling) 
which w:is illustrated by Frech fo the first volume of the Letlusa Meso#Mca 
(Lfg. 2, Asiatisohc Trias, Pl. XXIII, fig. 8). 

31. (2) KONINCKITBS HAYDBNI v. Kni.fft. Pl, XVII, figs. 1•6. 

Mecuurementa. 
II. III. IV. v. 

D ~~H mm. 36 mm. " mm. 114 mm. 170 mm. 
u 3•5" IS .. " .. " A 13 .. " 47·5 .. 14 .. 91 .. 
c 7 .. 10·5,. 31 .. 40 .. " .. 
~ 10·2 
Ji 

7·~3 7'67 

'~ 1•8J 1•3 }·53 1'6 2·311 c 
"In Pl. XVII, fig. 3, the oross·section of a medium-sized Bpeoimen from 

Gaichund, Spiti, has bt:en illustrated. 'l'he measurements of this cross-sectiou 
are 11s follow:-

D :(l(l mm. d= 29·3 d1 =11·8 
u = l:!'tl .. "= "' "• = '" .. 
A :36•3 11:15 ~= ' •.1=2llllll. 
c =JU .. o= 9·7 '• ~ . 
I =UNI .. i= "' '· = ,., 
D 

= ~·u2 ~-= 7-lll d,_"" 7'87 ii " A = l·G7 1•54 ~ = ,., c '• 
f = I·;J ra MIS ~= 1·33 .. 

"The dr'fclopmcnt of this speoies is as follows:-
"Height and thickneaa.-The whorls becomt1 very gr&dually oompreued during 

(lifferent st..t.ges uf growth, but their thickness varies in different speoimell8. 
Specimens I and II, of which the meaau:rement.a have been siven above, are 
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compressed more strongly tha.n the whorls of a. corresponding 1liameter in the above 
cross•sootion. '!'his is also the case in specimen no. V. In the penultimate whorl 
of this specimen the following measurements wore obtained:-

a :::J.1, mm. 
c=2U,, 

"The lost volution of this specimen is thercfor.:i slightly more compressed, nt 
the beginning, than is the Inst volution in the above crosMection at its anterior 
termination. The last ,·olution of spedm'ln nr>. V is sWI more compressed at its 

A 
anterior termination, ·c being 2·39. 

"Specimen III, on tho other hnnd, has thicker volutious than the individual 
from which the nbo;c Ol"O~s·sootion was ta.ken. 'l'o show this more in detail, the 
measurements of spooimcn III a.re given in full. 

D =!H <l =39·7 mm. <l, = " mm. 

u =1::1 " - ' '" 
,., 

A =4'i'5 . =iO·S •. = ,., ., =2·7 mm • 

c =::ll =13•7 '• = 6 '• =2·3 " l =16 i = "' D 
= 7'i!3 ~ = 7-91 ~·- a-11~ u "• 

A 
= 1"53 = Mil 

.,_ 
i ·a~ aa=H7 c ,, '• 

1 = ... ., 
= Hll 

i 

"If we compare these measurements with those of tho cross-section given 
above, we find that each whorl of specimen no. HI is thicker than the whorl most 
nearly corresponding to it in diameter of the cross-section figured above. Thus the 
volutions corresponding to a diameter of 16 mm.. are thicker in specimen no. III 
t'inn those eorrespondiog to a diameter of 11'8 mm. in tho cross-section- and so on, 
and yet the law of de'felopmont i.s the same in both specimens, the volutions becom• 
irig gradually compressed. 

"Specimen IV is another example of thie thick variety. The ratio of ~ 
only 1·6, and thisconesponding to a height of the \Vhorl of 74 mm. above the umbj. 
lfoal suture, at the end of the last volution. 

"G1•eab1st thick11tt11.-In the earliest volution9 situated ne.n the middle of the 
height of the la.tern! parts. It soon descends to the umbilical region, where it 
persists up toa diometcr of approximately 80 mm. to ascoml again slightly during 
further stages of growth. 

" Umhilical edge and r.mll.-·Bides in the earlieet whorls 1rithout umbPical 
edge, but sloping in a gradually arched curve toWnrds the umbilicus. Correspond· 
ing to a diameter of 6 mm. a rounded edge rrnd a. steep nmbilical wall mako their 
first appcarnncc. They 11rrsi9t up to the peristomc of the last ;olution f!l full 
grown individual~, without any remarkable oh&11ge. 

"Bzler,1al pqrt.~ ·Broadly rounded throughout nll stageo of growth. 
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".J.mou11l of int1olutio11.--Tbe values deductld from the abo,•c me:isurements 
J>Oint distinctly neither to a decreasing, nor to an inoreasing, involution. The 
involution may therefore be suppo.§ed to be constant. 

"Sculµture.--Tbe ornamentation i~ confi.uOO t.o curved growt\1-Iincs, seen in 
tho lower hnlf of the lateral parts of specimens III and IV. 

"Body-chamber.-The greatest length of the body-chamber ob~crved is a.bout 
one balf-volution. 

"S11tii,.ea.-Siphon11! lobe broad, median prominence 1·ariable in height, shape, 
and number of incisions. Siphona.J s1ddlc slender, slightly shorter than the prin­
cipal lateral saddle, which is nnsymmetri~l. Second faternl saddle shorter, in 
some specimens slightly incisciJ aloug its slopes. Princip:i.l Jaternl lobe deeper than 
the second. limbilical lobe with one rnthe1· large auxilbry saddle, 11"hich may be 
either incised or t'ntirc. In the specimen illustrated on Pl. XVII, fig. 1, thi& 
nuxiliary saddle is flattened on its top. 

"Geological position. Z.oc<Uil9. Z\'mnber ofspecimetUJ ezamined.-Horizon 
of Meekoce,.011 lilan9ense and M. P'uraha, 1 mile N. of Lilnng, Spiti, 5, coll. Krafft; 
lower division, rxnct horizon not known, S.E. of Muth, Spiti, 2, coll. Hayden; S.W. 
of Gaicbund, ·1-, coil. !Jayden; N.N.W. of Kzigzi, 1, coll. IIoyclen; 5 miles S. ofEnsa., 
1, coll. Hayden." 

Remarka. -As to tho systematic po.sition of the pre5ent species, I may state 
that the distinct developruent of an nuxilia1·y lobe nud aaddle is enough to justify its 
grouping lfith Ko11i1wkiteJ. The irregularity of tho nrrnngement of coarse points 
within the rest of the umbilical lobe makes our species, however, approaoh 
.Aapiclitea, which it nlso rRSemblcs in its nanow umbilicus. 

One of the specimens collected by Hayden near Gaichund is marked on the 
accompanying label "ba8e o[ Otoceras beds (Diener)." From this we 111ay iofer 
that Konilickitc8 Haydeni is 11ot restricted to the Y.eckoceras beds, in which it has 
been found ncnr Lilang by A. v. Krafft, but makes its first appearance in the 
Otocems beds 8, 8. 

32. (3) Ko~JNCKITJ!:S l.L1"ERA.ll:llONOIDES v. Krafft. PL xvr, figs. 1, 2. 

Pro:i~~Ailu anunoqoidc~ (Woog.) A..•· KraUt, G••· R•p•~I, Gtol. 8Ml""ll. of lndi,., IS89-1900, p. 19-, 

Meo.urenienla. 
I. II, 

(Pl. XYJ, fig, 2.) (Pl. XYI, fig. I.) 
D . 19 mm. ooi.118 mm. 
u s·s " 

U·&,. 
A ... " " c eea.20 

" ' D 
ii Q•21l cra.Q·U 

A 

c cca.2L 



LO'VER '.rRIASSIC CEPHALOPODA. FROll SPITI. 11 

"Laternl po.rta slightly archt:d. Maximum thiokness ~omewhe.t below the 
middle of the sid•·s. !n the lnrgcr specimen tl1e tbickne59 could not be mt-Muted 
near lhe anterior termiuation of the last rolution. Near the bAginniog it is ei:aotly 
one hnlf the hcigl1t. 

"Ei:teroal part bl'oadly rounded, without any lrace of marginal edges. 
UmUlical edge slightly rounded, bordering a high and vertical umbilical wall. 

"1he lateral parts are fur11:iehcd with \·ery low, falciform folds, well seen only 
in one portion of spedmen No. I. 

"The smaller specimen is entirely chambered. lo the larger spcoh:nen 
about one half of the last volutiou belongs to the body-chamber. Shelly test partly 

pl'eserved in both ~pecimens. 
"Sr1turu.-Sul1jeot to cousiderable variation, Siphons\ lobe hroad nnd p1·0-

vidcd with a high median promint.lnce. External saddle slender. Principal 
lateral saddle obliquely shapeJ.. Second lateral ~addle flattened on tho top, with a 
few VlfY dclioate indsions. The St:cond lateral saddle dilfl'rs considembly in the 
two specimens, that of specimen no. I having an inolined outer 9\<>pe, whe1·eas in 
specimen no. II tliis slope is uimOfJt vcrtic.o.I. 

"In specimen no. I the uml.tilical lobe is mnde up of a row of point-, none 
::if wl1ich is distinctly individualised. The larger ~ploiu;cn no. II has, in this lobe, 
o.dis1inctly indil·idualis~d auxiliary saddle 1dth se\"Cral incisions. After this fJl101v 

two smaller, rounded, saddle-shaped points. 
"GeaWgical po~Ufon. Locality. S11mbcr of apecimc118 CZ(lmiueJ,-IIorizou of 

.Jleekoceraa l1la11ge111e aml .J.f. Vamha, 1 mile:>. of Lila11~, Spitt, ~. coll. Krnlft. 
".A.ffelliliea.-P1-0E. 'Van~rcu dcscdbc1l two very fraginentar.v spociu1cns froru 

the Snit Range CoratiW formation as l'roptgcMtes am11w1101des (lfossils from the 
Cerntite fcrmatioo, l'ala:onl. l1ulica, ser. Xllf, Salt Ltangtl Poss., Vol. II, Pt. 1, 
p.171, PL XVII, fig. 1, XIX, fi~. 2), the larger of whioh h•t h:1d collc~td bin.self 
from tlw base of the Ccrntito marls W. of Khoorn, t"gothcL· 11ith Pro1ifgc!,itc1 
Laicre1wia11ua. The scco!\(l specimen, which was found hy 'Vynne, i~ of lloubtfu; 
etratigraphicnl position. 

"Tlois species is no doubt closely allied to the p1•esent one. As tl•g.Hl:9 its 
truo gcn<'ric position, I may refor !he reader to the iutroduetion to the gc11us 
Froptychil(8. 

"\Vaagcn's typ"s agree with our species rery closely ill thcii- trans\•orse section. 

being only slightly thicker. '.l.'he rntio 6 is app1•oximntely 1·9 in the largtir, and 

1·7U in Wan.gen's s:nallcr specimen Iu WaagCiJ's types tbe umbilicus is, ho11P.vr.r, 
relatircly wider. Although this coultl not be ascertained by measurements, as los• 
han half of the tyr~·specimcns !ms been prc~crveJ, it booomcs nppurcut 011 com­

p11riug spccimell no. II with Wnngcn's illustrntion on Pl. XVII, lig. 1. 
"Wu:igcu's ~pccimons bear the sa>ne low folds n.s my larger type from Lila.fl!. 

Their ~utiucs aro also 1·ery siwilar. A re:narkabfo co111mou f, aturc t.lS:ists in the 
tlatttlued sk1pe of tlie ~e~ond Jator,1! saddle wl1ich also bear.i deliCBtc incisions ou the 
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top in W11a.gcn's types. The umbilical lobe in Wangcn's lnrger specimen closely 
resembles the umbilical lobe in speciwen no. I above. Waa,,,noer's smaller specimen 
mny be compared in this respect to my specimen no. II, although the resemblance 
is in this oasc not so close. 

"A second latcro.l saddle with a ilattencd top is a quite unu~ual and striking 
cbo.rn.cter. Apart from the present form there is no species of Ueekocerta known 
to me which can be compared in this respect to Ko11i11ckiles ommo11Qfdes Wang. It 
is true that the second lo.tcral saddle is often some11'irn.t fiattenOO, but its top is never 
so straight or bonlered by edges to the right and left. Nor is there seen, in any 
other species, an incision on the top of the second Intern! saddle, recalling this 
feature in some species of the genus Otocera1. This chare.otel' a1)puau to be all the 
more important, because it is constant, the top of the second lateral saddle being 
:flattened in every septum of the four specimens in question. 

" In spite of this I do not venture to unite the two spl'cics, We have seen 
that the Him6.lnyan types have a narrower umbilicus; but although this need not 
be of specific importance, the question of identity cannot be decided until more 
material it forthcoming. Perhaps it will be possible nt a later da.te to prove that 
the new spet'ies here established is only a variety of Koniw:kilea amtnbnoidea." 

33. (4) Ko~1:-.cKITES GlG4.NTJHrs v. Krnilt. Pl. XXIV, fig. 12; Pl. XXIX. 

Meatureme11b. 

315mm 
u SS,. 

. Hl5 " 
65" 

~ =S•2S 

A C =.N3 

"This species is founded on a huge specimen, lliffcring from any other 11pecics 
of the genus :Jleekoce1•as knowl\ to me. 

"Maximum thickness situated below the middle of the sides, which are but 
slightly nrche<l. Umbilicus nn1Tow, with a very high umbilical wall, measuring 
about l:S mm. in height near tlle anterior terminntion of the ln<it whorl. Umbilicnl 
edge shnrp, forming a right angle. The features of the umbilicus arc eueh ns to 
make a decreasing amount of involution evident. At the beginning of the bocly­
chnmber and for nearly one half volution in front of the last suturnl line the 
e:xtcrnal part is nurow and highly rounded, as in .d.spidite11 81tperbu1 Wangen. In 
the last portion of the hotly-chamber it becomes gradually broader, nnd near the 
end of tho body·ohamber resembles the siphonal area of .d.apiditea m11thiantu v. 
Krafft. 

"No sculpture is seen on the lateral parts. Shelly test not preserved. 
"1Jody-c!ia111her.-'fhc length of the body-chamber, the actual perisfome of 

which ha.. not been preservfld, is at least 230°. 
"81tfore1.-As tho siphonnl lobe is not accessible to examination, \"l'C must 

consider the p.ossibility of th, is species belonging to Hedensfrmmia, not to Me,koceras. 
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From the position of the external saddle it is evident, bo1ve>cr, tbnt no adventitious 
saddle could have been present. Nor does the umbilical lobe of this species 
:resemble in any way the corresponding lobe fo species of Ilede11tlra:mill, 

"Prinoipal lateral lobe broad and deep, Prinoipal and second Jiucral ~addles 
obliquely shaped. The umbilionl lobe has one distinct snddlo, besides Stivcral smaller 
dentioulations. 

"Geological politicn. Locality. .Number of apeclmeM c~amf11ed.-Rcden­
etrcemia beds, S. E. of M utl1, Spiti, 1, coll. Hayden. 

'' Remarke.-1 was in doubt for some time, ns to whether thi:.; huge specimen 
belongg to one of the other species from the Hedenstrmmia beds of the same 
locality or not, but came to the conclusion tbat it could n,1t be united with nny 
of them. 

"There are only two ~pccies to which it may be mar~ close!~· eompnred. 
These species arc Ku11im~kite8 Yudi8htl1i1'<1 and A&Jliditcs m111f1ia1111e v. Krafft. 
Kon. Y11disl1U1ira has a relatinly muoh 11'ider umbilicw, wb.creas in .d. mull1i-011 u8 
the sutures 11re much more dilJerentinted. The cs:tcrua.l ptu·t in these two species 
is ei~hcr somewhnt fiatte11ed or broadly rounded, but never 11s shup ns it is on 
the chamberl•d part, and at the beginning of the body-ohsmbel', of the present 
species. It might he urged, th.at tho acute sh&pc of tb.c external part in my type· 
specimen of Ko11. giya11tcu8 has been p1·oduced merely by crnshing or weathering, 
and I must admit, that this possibility cannot be e:s:clud~, nlthough it is highlr 
improbable. For it is not in the least likely that tb.o c:s:tornal part should he 
:rounded more b1'oadly in the inner volutions, to become lirst nn.rrow nncl th.en agnin 
broadly rounded on the body-chamber. But en!n gmntin; all thcsn possibilities the 
specimen may ~till be distinguished both from KMitickite1 Ymli1htl1fra :ind from 
.Aepidite• mt11ldan11B, for the reasons stated above." 

Genus: PnOATITl:S, v. A:rlhahcr. 
ProaPile• G. •· Arthnkr, c .. p\.olo1><>d,11·Caunn d"r R,·i~ini;<>r Ii:oi.e, B,-iru;1< =•r l'al<1:0,,1. '" G"! 

0<.t~rr. r:•911rn1,dc., X, 1~ 104. 

In my men1oir on the Ccpl1alopcxln. of tho llim{tlaynn lower Trias (18fli), I 
followod Wongcn in uniting the cvolut.e Jfeekoce1'aticla:, wit.h gonintitic Sl'ptn, of 
the Salt Range and of the llim6.layas, in the genus Lecro1ite1 v. )fojsis·ific~. 

'.l'hc examination of large ne1v 1ue.tcrials from tile lower Tria> of lndia by 
Noctling, Frech and A. v. Krafft h1s pro1·ed the close relation~hip nf tb.ese typc~ 
with Meekoceraa 8. a., theN being transitional links between form'> in which the 
principal lakrnl lobe is entire or very faintly se1•re.ted, X011' I doubt 1·cry mnch 
whetb.er the originn-1 type of Leccmiles has anything to do with the family of Jleeko· 
ceratidte, '!'his type is Ceratitea glauc11s llucnster (Lconhanlt's und Bronns Xe11e8 
Jahrb.j.1li1ier, etc., 1834, p. 11, 'l'af. I, fig. 1), for whioh the generic n:uue of 
Lecanitet was proposed by E. v. Mojsisovics in 1882 (Cephalopod~n dcr llediterranen 
Triasprovinll, .J.bha11dl. K. K. Geol. Reicl1eanst., X, p. 200, 'f:if. XXX, figs. 1-6, 
LIU, fig. 14). 
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The ~pecies is found in the beds of St. Cassian of lower cnrnic (upper TriaB!lio) 
age, nncl is a dwarf spcoiC!I, whose septa lmve probably acquired their goniatitie 
habit bv 1·eduetion from more eomplio11ted sutures in its ancestors. It is an i!=ol11ted 
form, .;,.ithont any affinity to the other representatives of the Crphalopod fauna of 
St. Cassian. The only ~peeies which appears to be nearly allied to Lecanilea 
glancua, is L. P'ogdcai Smith and Hyatt (Triassi!l C~phalopod genem of America, 
I. c. p. 139, Pl, LX, figs. 12-22, LXXY, figs. 10-13) from the Daonclla beds of the 
Humboldt range, of middle l'rinssic age. 

Of the two specie~ from the Ilcdenstrremia beds of the HimU\ayas g-rouped with 
Lecanitea in my memoir quoted ahoV<', one (I. c. p. 148, Pl. XXIII, lig. 2) belongs 
to the crolutt! types of Meekoceras (gr.mp of H. disciforme v, Krafft, Gyronite1 
Waag.) nntl should not be scp:uatcd from it ou account of the absence of denticula· 
tions in the lateral lobrs. The secrmcl, Leca11ites Si1upala Diener (I. e, p. 147, 
Pl. XXIll, ti!!', 3), is n representative of the Ky111atitiuae 1ra11gen and should be 
included in tl1c genus Proaoitea Arth!J.b. 

PxoAYITES SISO'PALA Diener. Pl. XXIX, fi~, 4. 

1\"oro/<J pl"~"laf"' •••·· Gri•••hn<h, Polmon!ologic'Ol D<>h"• oD Ibo lo"'"' Tri"' of tho Hlm61Ry.,, 
N«•r,/;, r.hof, S•~•.'!f/,,,t;a, XIII, p. lOD. 

1.«onil'I Si•~pala Diener, Him61nJM Pa ... , PalttoRI. /mlica, .. ,, XV, Vol. II, Pt. I, Ct'fhalo• 
pool• oftl1eJo.,.crTri,..,1,.u7, Pl. XXlll,Sg.3 . 

• \. re-cxnmi1wtion of the sutures of my type-specimen from tho Hodenstm?min 
heels of the Sha\sh11l cliff (Painkbanda) 11as convinced me of its close affinity to the 
speci<·s of Pl"oacilea which have been described from the Reininger Knlk by G. v, 
Arthnbcr. The latcrnJ lob••s are entire nnd separated by broadly rounded saddles. 
A small au1ilinry lobe stands outside the umbilical suture. Each of the two 
brnnclws of the siphonal lobe tel'minutcs in n single ~harp point c:i:actly as in 
P1·oaoilea. 

In in>olution auli binngular outlines our species also recalls Proaoitea, but 
it is oornprcsscd more stro11gly, and !he lRteral psrts are curved less oonsidera.bly 
than in the Alpine r•·presentatives of this ~enus. In the r~ccut collections from 
Spiti, JohDI' nnd Uyans the species is not represented. 

Genus : Puoerrcm·r1:11 "\V nag, emend. Di~ner. 

"The genus l'roptyclliles, proposed in 1892 h;v Wangcn, wasconsidet"ed by him 
to be the presumptive ancestor of Ptgcl1itea, chieJJy on the ground of a driking 
similnrit)· in the gcnrral configuration of t11c shell nnd of the sculpture. This 
subject has been fully discussed by Diener in his memoil' on the Cephalopoda of tlm 
lower Trias of the llim1ilayas (!. e. p. 70). As the two genera differ considerably 
in the clmractrr of their sutures, and ns transitional forms leading from Proplgcllitea 
to Plycl1itc1 :ire wanting, he saw no suffioient rrnson for admitting n close affinity 
betwcPn tl1c two genera.. On the other hand he appl'Oachcd tlie queslion, whether 
Proptychitca ought-to be united with Heekocercu, as bad been advocated by E. v. 
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MojsisoviC!I, or should be retained as nn independent genug, from a new poi11t of 
view. 

"As the i11ncr volutions of typical Meekocera8 are ohrnys compressed, while 
those of Plychilea areglobooe, a11 examination of the inner volutions of Pt•optycllitea 
should naturally lend to definite results. Ono of the species from the lower Tri1t::1 
of the Us~uri ciistriot, Pf'optycllitea hiemali8 Diener (Triarlisohe Ccpho.lopode111 

fauncn dcr osfsibirischen Kuestenprovinz, Mim. Com. Geol. St. Pi!ter1bourg, 1595, 
Vol. XIV, No. 3, p. 33, Pl. II, fig~. 2, 4., V, fig. 4) examined in thi~ wny, proved to 
have globo11e inner 1vhorls. Thi9 result induced Prof. Diener to rc·cxamino a series 
of forms desol'ibed ns Meekoceras in his memoir on the Cephalopoda of the 
Hima.lnyan :\lusehelknlk, and by measuring tb.e inner volutious he reoognized t.l\'O 

series of forms of grent es:ternnl similarity, b11t oompletely di1T1•1'Cnt development. 
"Thus Diener oamo to the conclusion, tlmt the genw ProptychUes is distin­

guished from Meekoceras ehielly by its globoso inuer volutiuns, ns well as by tb.c 
characters of its sutural line a.lrendy pointed out by Wnngeu 

"The latter oharnoter i~, ho1Tcvc1', no sufficient guide in every speoics, as some 
typos with olongatc s1ddlcs, with a short siphonl\l lobc aml 1Vith a high, often l'ichly 
serrnted median prominence are kno1vn to havo distinctly cowprcssed inner voln· 
tions. It must oouscquently appear very doubtful whether, in any o.1so, the genus 
<'an be recognized by reference to the sutures alone. 

"'l'his fBCt 110.ving b~en noticed in ProplgcT1ite1 an1mo11oidcs Wan.gen, it be­
cm.mc necessary to rc-cD1.mi11c the .species from the Sa.It ltauge classed with tb.u 
genus Proplgchitea by Waageu, in orJcr to su~, whether so•nc of tb.em ditl not 
actually belong to Mcekoceras in a broader sense. I hnve end~avourcd to (lo so, but 
as I could examine the inner vblutiollS in a few instannes only, the result5 are in 
reality not of o. definite character. 

"Proplgchlies abeN•ans Waagen (Fossils from tile Ceratite formation I. c. 
p. 179,Pl. X, fig. 2) is the only speoics, which can be left in the present genus witil 

certainty. 'fhe inner volutions arc globose, the ratio ~:, ~, ~ being nppro:x.i· 

mately o·76, 1"13, 1·5 respectively. 
"Two other species, Prop'ychites plicr1t1ta Wangen (I. c. p. U\2, Pl. XXIV, fig. 

3) and P. 1mdalua Wao.gen (I. c. p. 180, PL XXIV, fig . .Jo) also 1Uost probably 
belong to the genus Proplgchitea in the intei-prctlltion of Diener. In the first 

mentioned species the ratio-~ nnd % is 1·32 o.nd 1"57, respectively. The bst 

volution the1·efore beco111es strongly coinprcmd, whereas in tlw penultimate vulu­
tiou the thickness is not muoh inferior to the height. In the sco'ln1l sp~oie:1 

f is 1"46, ~ = 1"75. These tn·o species nrl', moreo\·er, distinguishtld by n V<.'ry 

rcmnrknb\e circumpliente soulpture, recalling the ornameotution in tho group or 
Ptycl1ites 1"tigi(eri. 

"P1·optgcllites Lawre11cfrt1111a Wo.'.l;en (\. c, p. 16S, Pl. X.VIl, fig. 2, XVIII, 
fig. 1) is of sume1rhat doubtful systematic position, but ns it is nearly allied to a ,, 
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new species described below (Proplychites typicua v. Krafft), it is prol able that 
it belongs actually to Proplycb.lte1 in tho interpretation of this genus proposed 
by Prof. Diener. 

"Tho systemntio position of tho following species is nlso doubtful:-

Propl!fd•itt1 oUiqacplicatru Wpageu (1.c, P• 183, Pl. XVII, fig. S). 
""'!lHu1116ilieatn1 Waag. (J. e. p. Ii;J, Pl. XIX, 61f. I). 
Oldkamiao1 Waag. (l. e. p. lGO, Pl. XIX, fig. a). 
l11tifim6riatw Wmag. (:. e. p. 170, Pl. XVIII, &g. 2). 

"On the oth(·r ln1nd Proplgcld~e1 amnicm.oide1 Waag. (I. c. p. 171, Pl, XVII, 
tig, 1), is certainly no Proptychiles, as the genus is now defined, tho penultimate 
vohltion hlling more compressed than tho last one. This species must consequent­
ly be includOO in Jleekoceraa, notwiLhstanding the braohyphyllie development of 
its saddles. The same remark applies to the three following species:-

p,.opl,yc!diea diacoirle1 Wang<in (I. c. p. Ii-I, Pl. XX, lio""· I, 2). 
frilo!Jalu1 Wnngen (\. c. p. 178, Pl. XX, 6g. :>). 
Kliooru1i1 Wangen (I. c. P· li6, Pl. XX, tig . .J.). 

all of which can be safely attributed to Hcekooera1 in a broador sense. 
"Diener described four species of P1"optychtlc1 from the lower TriM of the 

Him6.layas, namely :-

P . .llarl:Aaftli Dr. (I. c. p. 75, Pl. VI, 6ga. 4, 6). 
P. &~eihleri Dr. (l. c. p. ill, Pl. VI, lig. S). 
P. 1p. iud. (I. c. p. iS, Pl. VI, lig. 5), 
P. •p. ind. tz aff. oWqrupUcalo (I. o. p. 81). 

"Of these the first is of doubtful generio position. The samo rt>mark applies 
to p,.optychifc1 1p. iml., kno1vn only by u. fragment which ht:l.S the la.st volution 
strongly compressed, and to p,.oplychites sp. ind. e:c aff. obliqueplicato, of which 
the inner \'O\utions have not been pregerved. Proptychite1 Scheibleri, whioh is 
a goo:\ reprl'sentative of the present genus, has not been found again, although 
a somewhat similar new species occurs in Spiti." 

liy own opinion b<!ing in accllrdance with A. v. Kmfft's view, as e.x:pl&ined 
in his notes, I have onl.v to add tb.at PrQptuchilet Markhanli does, indeed, belong 
to Meekoceras, not to Proptvchite1, &9 I have been able to demonstrate by deve· 
loping its inner rolutions. 

As to the specie.o from the liuschelkalk, which I originally included in 
Meekoceras nn<l subsequently in P1·optuchites, the examination of inner volutions 
of llollandite1 Yoiti Oppel and the discovery of Hollandile1 Cecilii, a species 
most iutinw.tdy nlliecl to Jfeekocc1·a1 Nalikanta Dien., ha\"e convinced me that 
tlleir propn ~ystemntie position is probably nmong the representatives of Oe,.atites 
(llolla11diles). Full partioulllrs on this subject arc ~iven in my memoir on the 
fauna of 1he Hiiulilayan Mnschelkalk (Palmont. 111dica, ser. XV, vol. V, 
Pt. 2, p. ·il ). 
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1. PROl'TYCHITEs TYl'ICUS v, Krafft. Pl. XIX, figs. 4, 5; XX, fig. 6; 
XXI, :6gs. 2, 3, 4. 

Mearuret11eril1. 

!I. Ill. IV. 
D 23 mm. !7'5 H mm. 71 mm. 

u ,., 
" 1' " IVi 

A ' " 13 " 36•[, 

c Vi " 
10 17 " ~ a·o6 HI! ,i,·5 -1.'SS u 

!,. 
c 1·05 !-3 Hl 1'58 

"This speoies is represented in Hayden's oolleotions from Bpiti by a con­
siderable number of speoimcus. l!'avourable circumstances have ollowed me to 
procure seYeral cross-sections. The oross-seotion illustrated on Pl. XXI, fig. 2, 
represents a stout variety. 'J'he dimensions of four volutions are as follow:-

D =: 74 d = 35 d1 = 15 mm. ii, = 7•3 
u = 13 7 3•3 " 
A = 
c = 
I = 
I) 
u = 

A c= 
1 = 

" " " 
I-a-lo 

l·U 

17 a1 = 7 ,, a,= 3·S 
c = 13 7 " c, = 4-4 
i = 5 ii= 2·5 " 

ii = .~·~a 
"• 
.!! = ] 
'• 
~- 1•52 
ii -

"A second oross-seotion through a epooimen from Ensa, which represents a 
.aompressed variety, shows the following measurements:-

D = -J,S·-J, mm. d = 23-6 mm. il1 = H mm. 
A c= 1-.1,1 : = H2 _., = 1·04 

'• 
1' It results from ibis proportion that tho cross-section through the specimen 

from Enso.. is more strongly compressed than that from K~"11 corresponding to 
a diameter from 12 to 15 mm. and equally compressed corresponding to a diameter 
from 23·6 to 35 mm. 

"Height and thiclmeu.-As regards the devolopmcnt of this species the 
following data are ohvions from the figured cron•scction. Inner volutions globose 
up to a diameter of 16 mm. whereas the specimen becomes gradually more and 
more compre~sed in later stages of growth. The largest transverse diameter 
coincides with the umbilical edge. Umbilioul margin sbarply defined throu~bout 
the growth of the apecie.'I. External part rounded, passing gradually into the 
Banks, which are slightly arohed." 
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".4.nio1mt of i1i"olutiot1.-Doorrnsing. 1'his is ovidcnt from the measurements 
of the above cross-section and also from those of the entire specimen. It will 
be noticed that specimens I, II and III lmn proportionately wider umbilici than 
the col'rcsponding inner whorls of the cress-section. In specimen I with a 

diameter o( 23 mm. the ratio% is lower, and consequently the umbilicus is pro· 

portionatcly '\\i.der Umn in an inner volution of 15 mm. of the cross-section. Simi­
lar differences prevail 1u regards specimens II and III. As ·the specimens are 
speciiicnlly identical, we must conclude that the width 'of the umbilicns is nll'iable 
in t11is !>peCie!l. This Tiew is supported by the preoencc of a ~pccimen with an 
unusually nanow uwbilicus, but as its specific identity with ProptyohUes typicm 
is not purfectly certain, it may be left out of considerntion at present and dealt 
with scparncc!y hercnfter. 

"Sculpture.-Young individuals of this species have low folds, which start 
from the umbilical edge and are directed slightly backward. They :ire obliter• 
ated lwfore reaohing the extorna.l part. The periphery oE the inner ,·olutions is 
of incli~tinctly polrnonnl outlines, as n flat knoli to each fold corresponds in the 
siphonnl part. In larger specimens 110 folds nre seen. 

"Body·clunnber.-1'h~ greatest length of the body-chamb<'r ohsen·etl is some· 
what more than one half·>olution. 

"S11fo1•e11.-Siphonal Jolie broad and rather shallow, with n high media.n 
prominence, bearing an incision on its top. l'rincipal h.teral lobe ,·cry deep. Its 
dcnticnlntious rench s::ime distance up the inner slope of the external saddle. 
Second btcral lobe consitlernlJly shorlel' th:1n tbe principal. E:1::ternal and principal 
latcml ~addles of equal height, second, lateral saddles J .. wcr. All snddlc;i slender 
and witl• l'QUnded tops. 

"Umbilical lobe beginning with delicate denticulatious, which arc follon·ed 
by coarse points, continued beyond the umbilical edge. In the sutural line of my 
smallest specimen the larger point.s of the umbilical lobe are situated l·ntirely on 
the umbilical wall. 

" Geological position. Locality. N1tmber of 11pecime11s e.ramined.-Lowcr 
di>isio11, exact horizon unknown, 5 miles S. of Eusn, Spiti, 7, coll. Hayden; 
X .X. W. of K:\g:i, ·i, coll. llnydcn; S.E. of ).[uth, 3, coll. Ilaydcn; Kuling l, coll., 
lirnlTt. 

" Ridge between Dlinrma ~md Lissar valleys, opposite Ralphu glacier, 
K.umaon, l, coll. La 'fouche; Jolinka E. G., Kuti Ynngti vnllcy, Dynns 3, coll. 
Smith. 

" .Remar,h.-The 1ncs<'nt s1icoit•B is no cloubt ucndy allied 10 ProptycAUe1 
Scl1eible1•i Diener 1Cepbalopodn of thu lowcr Trias, Himul. Foss, Vol. IT, Pt. J, Pl. 
TJ, fig. 3), which was collected in tlle shak'li immediately aho,·c the main layer 
of Otor.eras Woodwa1•dj in tho section of the Shalehal cliff. This species is dislin· 
guished froui tl1c pr~sent one by dilfe1•ent sutures nud by tho entfrc absence of an 
umlJilkal edge, the B.nnks 11assing gradually into the umbilical wall. As none of 
my nume1ous specimens of Fropfychite11 typfcus re:sembles P. Scl1eibleri iu these 
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two characters, I deemed it nocessary to establi9h a ne11· specie!!. P. Scheibteri, is 

o.lso stouter than any of my speoim1:Ds of P. f!lpi.c111, ~ being 1'46, correspondiDg 

to a diameter of 64 rum. 

"It is 11rol1nble tha~ P. Sclici.blcri is geolo!;'ionlly olde~ tb&n the pt•cscnt 
~pccirs, which most likely comes from the beds with ,lf~ekocer"a lila11ge11se nml 
M. V'ara/111 nnd may therefore be n dcs~endnut of P. Scl1eibled. Unfortunately 
the onet stratigrnpl1ioal positlcm of P. fypicm is not known to me. 

"In ils sculpture Proptycl1ite1 typic11s is somewhat similar to P. obltque­
plicatus WnngeD (Coratite form~tion l. c. PL XVII, fig. 2) from the Stachdb beds 
of the C<.!rntlto formntion. Thero can, however, be little question of affinity, for 
the Salt R!l.nge form has a much wider umbilicus and a narrow sipho11a\ part. It 
is also not at all certain that Waagcn's species really belongs to the genus Pl'opl!f· 
c/iites in the intcrprclntion accepted in this memoir. 

" As the sa.me objectiou might be r"isc1l agniust the m(ljority of other species 
described by Wangeu, with the excoption only of Proptychiles aberrartB, 1rhich is 
eDtfrelr different from P. tgpiCt18, it j9 uselc>ss lo discuss the affinity of our spccil'9 

to tho Snit llange for111s in detail. I foe!, howev•·r, bou11d to rciuark tlint 
Propiycliites Lawre11~ia>1t1s Wangcn, from the base of tho Coratit·~ wads (\. c. 
Pl. XVII, fig. 2, XVIII, fig. 1,), may on examination of hrger materbh from the 
Salt Range, turn out to be very nenrly allied to or even identical with Ptopty­

c/iites typicua. 
"In the smaller of the two ~pecimens of Proptgchitca Lawrcncia11us il!us­

h11ted liy Wangeu, thl' ln~t ,·olutiou is ne:ir its aperture co11•idcrably more coni-

prcsscd than nt'ar it~ co111menccmeDt, tile ratio bcin:; J = 1·61, ~- = I·36. 

Ti1is points decidedly to o. representntirn of tho genus Pro1it.11cllites, but thll 
question cnn only be decided hy cutting o. spccimt>n in two, which with Waa:;e 11 ·~ 
type·specimon is of course impossible. The tran~vo1·sc section of P1•op!ycliites 
La1ore11cia11iu is not unlike that of tli11 prc>ent srcoies, &1HI the suturnl line~ also 
~how :remarkable affinities. 

2. PROPl"YCIIITES Sp. ind. nff. TYPICO Y. Krafft, l'J. XXI, fig. }. 

"As mentioned iu the description of Proptgc/;itea typic11a, th(l1e i~ in the 
collections oi lb. Ifaydon from the Otocerns be<ls (in the wider circumscrir1ion) of 
EDs~, n speciwen of this genus, with a considl·rnbly na1.•rower umbilicus than 
has been noticed in ony of my nume1"0ns c:i::1.mples of P. typicus. 

"Altl1ough this churo.ctcr mny not be of grent importance iu a species, 
whose umbilicus di!Jcrs so much in widtb in scpal"tt.te indfridunls, I h1:n-c liPcidc<l to 
treat this specimeu separately, o.s there arc no menns of p1·0,·iug it,; specific 
identity with the former apeeies. 
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"Tho moasUl'ements and proportions obtained by procuring a cross-section 
through this specimen, are aa follow:-

D ·t:t·s tl = 18·5 d1 9 mm. 

U = 6 2•6 U1 1"3,. 
A = 21·7 9 a1 == 4"2" a, = 1·6 mm. 

"" 15 c, = 4'Cl ,, c~ = 1·7 ., 
7'8 3•6 1·3" 

D 
ii 
A c = 1·44 

r "" 1'15 

7'11 

: I 0·91 ~ = o·ss 
'• 

" It will be seen from theso mea.sul'ements, that the quotient of diameter 
to width of umbilicus is much higher than in even the lnrgest specimen of 
Proptvchites typictui. Unfortunately the sutures cannot be made out properly. 
On the fl.:inks of this specimen very low folds, with n slightly falciform bend, 
were noticed, but this fact can scarcely warrant the conclusion that tho speoiee 
are identical. I therefore prefer to leave the question as to its identity with 
P1•optychites lypicus open. 

" Geological po1ition. Locality. Number of apecimem ezami11ed.-Lower 
dh-ision, 5 miles S. of Enso., Spiti, 1, coll. Hayden," 

Genus: 0PHIC:ERA.B Griesb. 

Of all genera of lower Triassic age this is the most diffi.!lult to separate from its 
allies on account of the unc!lrtainty of its cbaraotcrs. From XenodMc11a Waagen 
it is distinguished by the fainter sculpture of its inner whorls, and by the entire 
absence of distinct rndiul plica.tions on the last volution. From the widely 
umhilio1ted species of Meekoceras (Ggrouitea Wit.Ilg.) it dill'ers in the delioate 
spirnl striation of the inner layer of the shell. But thi~ diagnostic mark is 
accessible to examination iu exceptional c:ises only. It is hidden when the 
ehcll is preser;cd, and it disappe:irs from tho enst when the specimen has been 
~lightly injured by we11thering. 

Some of the Salt Range species, asaigned to Gyronife1 by Waagen, may 
tht"refore belong to Ophicei·aa. lfreoli nnd Noetling united the majority of species, 
grouped with Gyronitea, Ambite1 nnd Kymatite11 hy Prof. Wangcn, with 
Ophieera11, but their tl'Uc systematic position is as yet unknown. 

To the specios of Ophicer11s describecl in my memoir on the Cephalopoda of 
the IIimnlnyan lower 'l'rios (Palroont. lndica, ser, XV. Vol. II. Pt. 1), a new 
one from the Shnlshal oli!I (coll. Noctling) has bren added by Fn:oh and Noetling, 
This is Ophicera111tricfuratum (Lethma Pulroo15oica, II. Die Dyas, p. 634.f, fig. 3), 
whicli is dhtini;:-uished hy n deep furrow intersecting the fast "·horl near its 
anterior termination. 'l'his furr01\' rune across ~he 11mbilicnl wall iD a backward 



LOWER TRIASSIC CEPHALOPODA FRO)! SPIT!. 81 

direction, and afterwards describ8!J a falciform ourve on the lateral parts between 
the umbilical edge and the siphonal part. 

This species ie not represented in the materials entrusted to me for examina· 
tion. 

In the lower Trias of Ida.ho indubitablo representiitives of Ophil:eraa (0. Dieneri, 
0. Spencef) have bCP.n discovered by Hyatt antl Smith {Tria~sie Cephnlopod 
genera of America, U. S, Geo!. Surv. Prof. Pap. no. 40, 1905, p. 118), agreeing 
in all their distinctive features with tho Indian oongeneric form~. 

1. OPHICERAS TlllBTICUM Gl'iesh. 

OpMcor111 l~fffr•"' IJri.,1i&ol1, Pn'!llOntolog;,.1 no! .. on the !own Triu of th• llhn.olayH, Rf<Ordl, 
Geo!. Sn", of India, \"ol.Xlll, p.UJ;), Pl. Ill, 6.-. 1-7. 

Op~i<~r1u li61tku"' Di1ner, llim,l•yan Fou. I. c. Vol. Ii, Pt. I, p. I().;, Pl. \"III, fig., 1·7. 

This characteristic speciDS is not raro in tho OtoC'ems bells of Spiti. Among 
Hayden's collections ten specimens may bc safely identified 1Iith 0. tibetic1im, 
e:z:hiilitiug nearly the same wido range of ,·ariation which h!!.< hc"n noticed in the 
examples rrom the Slmlsbal olifl' and from Kiunglung E.G. Tile typioal form is 
represented hy an cxcelleutly preserved specimen from K:ig6., occurrin.!{ togethcr 
with an equally well preserved specimen of Ophicerai Saku11lala llil"n. 

Spooimens referable to 0. tibeeicum arc known from the Otricel'U.S beds. of tbc 
following looalities iu Spiti: S. E. of :Muth, 5 miles S. of Ensa, Kuling, N. N. \\', 
of Kag&. 

2. 0l'BICBR.l8 cf. SBRP.INTINUll Dien, 

1897. OpAi«rauorpenlinm D;ener, HimilRJOD Foo•. 1. o. Vol. II, Pt. !, p. IJO, rl. 1111, 5go. 1-7. 

Two small specimens of Ophiceraa from the lower Tri11s (Choeo\att~ Limestone) 
of Jolinko. E. G., Hyans (ooll. Smith) resemble O. aerpentfau111 Dien. in their 
obliquely elliptical shape and cordifo1·m cross•section. But they :ire not so.ffi· 
ciently well preserved to warrant o. complete idcntiti.calion. They ar~ referred to 
Ophiceraa on the ground o[ their e:r.krnal shape only, their mode of preservation 
e:z:oluding the presenoe of any ohara.el:crs of the shelly test. 

:I. 0PBIO&RA.8 Sa.1WNTA.LA Dien. 

Ull)f. OpMw·a• Sah"'ala Dionor, Ilirn6l<>yon Fo.._ l.o. Vo!. II, Pl. I, Copholopo.Jn of th~ lowtrTri.,, 
I" ll.J. Pl.l,fii:o.1·8, :U, figo. 1,2,J. 

Of this species, the most frcqu1:nt in tho main layer of Oloceraa Woodtoardi 
in the Shnbhal olill', five specimens are kno1vn to me from Spiti. They were 
collected by Hayden in the Otoceras ileds S. E. of lluth, 5 miles S. of Ensa. and 
N. N. W. of Kil.gt\ respectively. Two examples belong to the typical form, three h 
the var. eoolula Frcoh et Noetling (Lethiea Palreozoica, Vol. IL Die Dyas, p. 634/, 
fig. 1), but their siphon.al part is rounded more reg11lo.rly thnn in the illustration 
given by those nuthors. 
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The typical form of O, Saktmlala is also represented by three fairly well 
preserved speoimcos of large dimensions from the crest of the ridge between the 
Dharmn and Li11Sar valleys, opposite Ralpbu glacier {coll. La Touche). 

4, 0PllICERA8 cf. DEMIHUll Oppel 

1865 . .4m111<>ttite. demi""' O[>p<'l, Uihn o;t;ndl,..,ho p,.._.;lrc•!c n• den 11!"11Ddroren Abla$!'er•ni;on ~<>II Spiti 
und Unui Kl>or>um in Tibcl, l'•lmo,,tol MiUeil. an• d<m Mu..,um dm Knmigl. 00.Jri .. hon &...1111, 
Stullge.rt. l, 1h•il, p. 200, Taf. LXXXVJ, 6g. J. 

1891. Op,i<eru1 tlcmi"~"' Dion<·r, Himilloyat1 F<»,. I, c. YoL II, Pt. I. p. 12\, Pl. XIV, 6ro. l-7. 

Oppcl's type-specimens of Opliiceraa demiu11t1i were oollcoted by the brothers 
Schlngintwcit near 'l'engdiin Spiti. A small example of Opliiceras (coll. Hayden) 
from the Otoccra~ lwds of Khar is before me and reminds mo very strongly of 
0. demi8811111 in its in1·olution and in the p1-esenoe of nRrrow fold~ and wrinkles. 
Its smnll dimensions (di11.metcr of tho shell 13 mm.), howcnr, e:i-olu.de a sa(e 
identification. 

5, Orn1c1mAS CBA.Ht"?rnA. Dien. 

This species, which may be roughly defined as the elliptical variety of OpliS· 
ccrcu1 Sakuiitula Dimer, is very common in the Otoccrns beds 8.-W. of Gaichund, 
where eleven specimcn9 Iw.vc been collected by Hayden . 

.A. type, transitional between this species and 0, Sakuntala, is represented by a 
large speciwcn from the Otoocru beds of Kha.r (coll. Haydon). 

6. 0PBICERAfl OBTUSO·AYGULA.TUH, DOV. sp. PJ, XXJV!I, fig. 6. 

A single but fofrly well prcsorved specimen of an OpJiiceJ'tJ1, from A. v. 
Krall't's collection from the lowest layer of the lleekoceras beds near Lilang 
is before me, which, although allied very nearly to 0, platyapira Diener (Bimil 
Foss. I.e. p. 113, Pl. XIf, ti.;s. 5, 6), differs from it in some distinctive features. 
Ag these clmrnotcrs of specific importance arc accessible to examination, I do not 
hesitate to introduc~ a new speoilie name, although for a complete dingnogis more 
specimens would be required. 

In its general shape, involution and sculpture OphicertUJ obltt8o-angulatum is 
very similar to 0. platy1pira. llut the whorls overlap one another very slightly, 
considerably less so than in 0. pl1Jtyspir'a. Its outlines arc less strongly ellip­
tical, and its transverse section is more slender, tha.n in the typical form of the latter 
species. A distinct umbilical margin persists through all stages of growth. A..e 
iu 0. platytpira, the siphonal margin is well defined and forms a distinct edge, 
which is obtusely rounded off, but the external area is very narrow and perfectly 
fiat, not broad and flatly curved as in 0. platyapWa. 

The sculpture of the lateral parts is confined to the inner volutions. Jt con· 
eists of very low and regular, radial plications. The last volntion is perfectly 
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smooth. The regulnrity of the oroameo.tation of the inner whorls recalls Xenol!Jscm, 
but the sculpture is too indi9tinct to "arrant the removal of our epeoies from 
OpMceras. The plications a.re restrioted t.o the umbilical region, oi:a.ctly 1as in tho 
last whorl of tho specimen of OphUJmu tibetiamn illustrated in my memoir 
quoted above, on Pl. VIII, fig. 6a. 

Sulures.-As far as known ngreeiog with those in Opliiceraa platyspi1•a and 
0, serpentfflum. 

Di111l1Urofthooholl , 
,. H H 11mbil;on•. 

Di•:•~r~~t~ :'::m ... } ;11 tho ponhin'lltewhorl , • 

Dia.~otor ~ l~• ::::~lion• J at lhe plan of it• gfl'l.lo1I npon1in 

fhi~: ... }o!tbel1otvoh>tio11 

, 511111m • 
• 28 .. 

"""·'"" 19" 
SI., 

"' lS., 
12" 

Locality and ge<Jlvgical position. N1mihel' of speci11&ens txamttJed.-Li\ang, 
lowest bed of the horizon of 1:feekoceras lilt.mge11se, 1, oo\1. Krntit. 

Genus: XBNODISOt'9 Wnngen. 

1819. E~nodiuH Wongeii, Po'-k>loli;i Id;,,.,"'" XIII, S.lL Range Fo.. .. , Vol. [. 
l'o ... ,p.SZ. 

1997. Dauhilcs Dio11or, Pol:oo11L llldica, "''· XV. 1Iilllf.la1on I!'.;;.;. VQJ. 11, l't. I, Coph•lopoda of tho 
J.o.,,or Tri1-•, p. ~4. 

1002. XcuoJi«n Fr1<!t, Loth.,.. Pal-i<n, Yol. II, Pt.~. Dio D1..., ~·GS la. 

"The genus Xcnodi8c1u was proposed in 187{1 by Prof. Wnngcn. It originally 
served to aocommoda.tc t1vo spooic~ from the Protluotus limestone of tho Salt Range, 
iifz., Xenodisa11e p!ic(dlfll and X. carbo11uriu1, along with n numbllr of types occur• 
ring in the lower TriM of tho Snlt Range. It is unnecessary to repent the desig­
nation originally given to tho genus, as its author subsequently 1•estrictcd tho numo 
Xtnodiacus to one single species, X. plicatu1, and introiuocd tho new genera 
Xernupia and Gy1·011Ues for Xe11odisc11s carbonarills and the lo"cr Tl'ia~sic types 
respectively.' 

"Thus Xenodisaus in its later circumscription was restricted to tho species 
cf Permian 11.eae which bud boon first described. The gcnll$ is, however, by no 
means rare, but there arc, as we shall see, numerous rcprescntnti vcs in the lower 
Trias of tho Salt H.ango, of the HirnU!ayas nnd of Siberin {Olenek beds), though 
the apccies from the last mentioned beds, described as Xe110di8cus by E. v, llojsiso• 
vies, have nothiug to do 1vith Wn.ngon's gen.us but belong to Jieekocel'ae. 

"Of the type of the genus, Xenoditc11s pljc«tU8, one single specimen only is 
known, Waagen in his de9cription states thnt the body-chamber ho.s been almost 
entirely preserve4, but I found on re-oxn.mining his type, that the shell is 
fractured, nea.r the anterior termino.tion of the last volution, in such a way tho.t 
nothing definite can be eaid ns to the original length of the body·chamber. 

'P•heoDt.IQd,,.r.XIJl,Vo\.l1,Cer.tit..!'or111ation,Ft,J,pp.l6l,28S. 
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"Aocordiog to ·was.gen, the length of. the body-chamber amounts to ninea 
tenths of the Inst v,ilution. But in front of the autural line, which Waagen 
mistook for tho hist septuw, a ~eoond one onn be distinctly eeen. Measured 
from th(' bottom of the prinoipal lo.teral lobe of this suture.I line to the anterior 
termination, the body-chamhc1· amounh to 295° or approi:ima.tcly eight­
tenths of the last \•olution. But ns indist.inot tra.oes of o. third aPptum can be 
seen still further in frout of th(l former one, the actual length of the portion of the 
body-chamber prcscrn•d may he even less than 295°. 

"On the hocly-cl1nmber the sculpture disappears gradually, not abruptly. 
"As regards lhe suturnl line, I am bound to remark that it is impossible to 

give a clear picture of its details, the ontlinrs of the saddles and lobea being vague 
and indefinite, hut it •·an be seen that the saddles 1Terc provided with broadly 
rounded tops. The second lat!.'ral snddle cnnnot be seen distinctly and must be 
more or less guessed at. It cannot, however, be doubted, that a second Jnteral 
saddle is actually present, for th!.' positiou of the priaeipnl laUmi.l saddle is exactly 
the sniue ns in other typa.~ with two normal lateral saddles. Denticulations way be 
noticed in the lobes iu a few places, but it is not possible to make them out in full 
detail. 

"ln ~pitc of the indisti11ctaess of the sutural line, the apeoimen is undoubted­
ly fitted to form the t.1·pe of n proper genus, as nil its important characters have 
beell prcscr1·ecl. 

"The gcnu; Xe11?di~c1u cu be easily distinguished from any of the other Per· 
minn and Triassic genera of nmm mites with eera.titic sutures, Ophice1•a9 Gl'iesbach 
docs not pO'!S~•s the marked. nncl regular rB!lial so ulpturci we meet with in tl1e 
present gcnu~, som · uf the 1u Ht rcmo.rkahlc types being even without any soulpture, 
ns for instance 0. Sak1mtala Diener. 

"As to the gmrns Xe11a1pi8 Wna,!;"en (Salt Range foss. I. o., Vol. II, Ccra.tite 
Formation, p. 161), it is to ho regretted that Waagen's types are insufficiently 
pr.:is•JL"Vell. ·rhe 'l)e,:i1nca, wh~ch hn> boeo fig11red by Wan.gen on Pl. II, fig. 2, of 
the "Procluctus liincstone fossils," is badly weathered, There being no sutures 
nceessihlc to cxnmino.tion, tho length of the boJy-chamber is uncertain. Wnagen 
st11tes, it is true, that the body-chamber must have been very long, but nocvidonoe 
as to this could Im gntherccl from his types. In the largest specimen figured only 
one-half of ti1e la-;t volLltion Im-; been pl'csjrvcd, a.nd this belongs to the body­
cha.mbcr. Two lnteml saddles ca.n, however, be seen at the lower, broken termi· 
nation of the hnlf ;o]ution. 

"Since the inner whorls of X.eiiaspfs carlJonaria are smooth, there onn bo 
little doubt thnt W~M1.go11 was ri~lit in separating it from Xe11odi11C118, but 1.1 thot'ough 
1\i:1.gno~i9 of the genus Xe11aspis is ns yet alml)st impossible. As Dr. Noetling 
hM roccnt.Jy (l!JOO) obtained large numbors of Xenatpis car'1011arfu W~en 

from thH ~Ii<ldlc Produotll!J limestone of the Salt Range, the decision as to the 
systernntic position of this type 11hould perhaps be deferred, uutil bis material h!ls 
been worked out." 
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"I shall now attempt to demonetrate that numerous species, formerly classed 
with other geuern, can be included in Xenodiscus. 

"There arc first a number of iypes from the lower Trias of the Himilayas, 
described by Diener under the generic name of lJanubites. Diener i1eparated these 
forma from XeMdisc11B solely by reason of an apparent clilterence in the length of 
the body-chamber. 'In all the Him!la.yan I>am1bites,' he writes 'whioh as regards 
eoulpture bear the greatest simila'l'ity to Xe1wdi1cus plicatua, the body-chamber 
occupies hut very little more than one-half of a volution. From these forlUll 
X. plicatits con~equently di!fers in this character in a rather remarkable wny, 
and it cannot be denied thnt this ohimctcr is of &11 undoubtedly important generic 
value, as it is closely connected with the interior organisation of the individual 
(I. c. p. 8~).' 

"'fo men distinction between Da1111bitc8 ancl Xenodi8c«1 seems, however, im· 
possiblo on the strength of this character. A specimen of Damibite8 Kapila Dien., 
ainoe collected by Ilayd"'n, has a body-chamber mc:lSuring almost one entirr voh1-
tion, and severol examples of other species nf Da,mhites lmve been found with body· 
chambers measuring more tlmn one-half volution in length, their circnmference 
ranging up to 250°. On the oth!'r hand there is no conclusive evidence thnt body­
ehambers of a maximum len~th of 180° do actually occur in IJanubtteB. Diener 
described a specimen of IJanubiteB ef. frape:oidaUs Waag., in which the apertural 
ma.1-gin is said to hnve been preserved, and of which the body-chamber measures onc­
hnlf volution only. I have rc·cxn.mincd this specimen, but could not eonrince 
my!!eH of the correctness of Dfoncr's view. The anterior termination is too much 
weathered to sny anything clefinite as to the true position of the a.otuul 11cristome. 
In my opinion Dicner's 'ug.:;estion therefore needs fuL"thcr corroborntion. In n 
second specimen with a body-chamber of one-half volution in lcni;th (.Da111ibite8 
$itala Dion.), the peristome is indicated by a sudden contractio.o. at the anterior 
termination, but of the apertural margin itself no traoe is visible. 1'his specimen 
proves therefore cvun Jess than the former, although its body-chamber can certainly 
not have exceeded tlm•e quarters of the last volution in length. 

"It has consequently uot been ascertained, tbut th!'re really is 11 marked 
difference in the length of tho body-chamber of Xemidisc118 and .Daimbitea. '.l'he 
mnxim11m length of the body-chamber in Xe11odisc1M is still unknown. There is 
one specimen of .Dan11bites Kapila Dien., in whioh the body-chamber is oven 
longer than in the type of the genus Xe1wrliscus, whereas Stlreral specime11s of 
IJanubites approocli Waagcn's type in this character. Jn most eases no evidence 
can be gained, while tlll'1'<1 is no individual which may be definitely asserttld to 
possess n body·chn.rubcr of onc-l1alf Yolution only. Under these circ1unstn.uces I do 
not think that we cnu help including the species of Daimhites referred to in the 
genus Xenodiacua. 

"The length of tho body-chamblll" is evidently of very questionable &Jl!te111atie 
value. Only in exceptional case.'\ ca.n this character be Mccrtained. 'l'he con&e• 
quence is thnt we should do better to leave it out of d.isCll8Sion altogether, Thie 
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remark applies especially to the present genus, flll there ie suffioicnt reason to 
believe tllnt the length of the body-clio.mbcr docs not differ considerably in all 
the specimens in question. 

"These differences o.re, iu my opinion, not remarkable enough to justify any 
generic distinction. There are several gcn~ra of ammonites in which the length 
of the body-chamber varies in di!Jerent species. Ono instance ha.s been quoted by 
Diener (!. c. p. 84), Plgchites euglyplm1 v. )fojsisovica exceeds tho oongenerio 
species in the length of the body-chamber by almost one quarltlr of a volution, I 
mny further refor to the genus Clyme11ia, in which species with long and short 
body-chambers arc known.• 

"Among the species from the lower Trias of the 1Iim6.layas olaesed with 
.Daimbites by Diener, we generally observe a flattened external part, but it is 
erident that this eharuoter is not of generic importance. The flattening of the­
external part, moreover, sometimt'S becomes nry indislfoct on the body.chamber. 

"I n.ocordingly place the following species deocrihcd from the lower Tri&s of 
the llimti.le.yas in the genus XeoodW:us :-

Xtuodi1cn1llimala!Ja11111 Griesb. 
ri9idu1Dfon. 
Kapilu Oien. 
11frali1Dien." 

"In tho ahore list I have left out a number of species also described by 
Diener, whi~h arc nearly allied to Xenodiseus roh1-la W1111g. nnd X. 1•adian8 Waag. 
from the Ccratitc formation of tho Salt llange, and are perhaps, nt least partly, not 
~pccifically ind11pendrnt. '!'hey will be treated in detail in the description of these 
two Salt Range species. 

''Another group of t~·pcs which, according to my opinion, should be united 
with the genus .lenolisc1U1, is the group of Oc,.atile11 ob8oleli E. v. Mojsisovios 
(Arktische 'J'rfosfannen 1. c. p. U). 

"It was for this group, in common with tile group of Oeltite11 Florianj, that 
E. v. Mojsisovics introduced the subgenus I>a11uf;ite11 ill 1893 (Abhandl. K. K. 
Gcol. Hcichsanst., Vl-2, p. 308). The Ceratites obaoleti agree with Xenodi8cus in 
nll important cb11ractel's. I include them consequently in this genus, excepting, 
however, Ceratite8 sigmoidefle, which differs from the rest in sculpture and involu· 
tion, as b&S already been noticed by Diener (I. c. p. 25). 

"The Siberian species, which I nm inclined to unite with Xenodiscus, are the 
following:-

Xenodi8CU! 111ttfti1J/icatua \', Mojo. 
/IJJleF,0Fl1tNIV, )fojB. 
fim)Jlicul111v.Moj&. 
•litcrdHv.lloj6. 

• SH E, .,. )lojoi><>•i('O, Copbo.lopodoo dor lloJ.ite.,.nn. TriMpnnim, Abboud]. K. K. Geol. lioichoa111~, :X, p. 64~ 
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"Another gl'oup of types belonging to ~etwdisCUll W~!;en has been described 
by Waagen himself from the lowor Trias of the Salt Range under the genorie name 
of Oellttes. Some of these types were placed in the genus Damibites by Diener, as, 
for instance, Celtites trapezoidalis. Others, ho11'ever, he believed to differ from 
Dani.bites on the authority of Waagen, who stated them to be provided with n long 
body·ehamber. Waagen himself considered Oeltites to be olosely allied to .Xenodis· 
cus, but on the strength of imaginary diffcrenocs in the sutural lino he came to the 
conclusion tl1at it could not be n direct descendant of Xe11od"11nu. 

"fo his notes on tl1e Tt•opitidce of the Salt Range (l. o. p. 67) Wa.agen remark9 
thnt the Aeeond !atom.I lobci in Oeltites is vel'y small, and of a rathel' uncertain 
positiou, being sometimes nbol'e and sometimes below the line of inrnlution of the 
preceding wl1orl. From this he infers that Oeltitea, like Oeraltee8, must have 
taken its origin from n genus, which had not developed a second latcra.l lobe. 

"I leave the question untouched, whether the line of argumeu.t followed by 
Wu.ai;en is justified or not. The position of the second lateral lobe not having 
been determined in Xeoodi.acus pUcatus, there is consequently no proof that 
Xenodiscus and Oeltitee do actuo.lly dilfel' in this character. On the other hand 
it is oertain tha.tboth n.ra provided with two latcr.ll saddles. This feature, in com· 
~on with the agreement in all the rest of their ehuacters, should be su!lioient to 
prove the identity of those two genera. 

"Oelti!es oeMsiono.lly appears to bnvc vory faint transverse ribs on the extcr· 
nal part, This character is 'veil aecn in 0. sub1·ecta11gularia W~"'<!n (!, c. p. 73, Pl. 
VII, figs. 3, 6), but the soulpture is too weak t'1 e>h.blish a. generic difieroneo. 

"I therefore include the speoies from the Salt Range, classed with Oeltites by 
Waagen, in the genus Xenodiscaa. Unfortunately none of these species oan be 
said to havo been well established, Waagcn's materials being, almost without e:s:cep· 
tlon, in IL very indifferent state of preserl'ntion. The types of Oeltites dimorphr18, 
0. lan1igatus, and 0. or1alis cspeciall1 are so ill•prescrvcd that they do not deserve 
further consideration. T1l'O types have been lost; CelWes teres Waagcn (I. o. Pl. 
VII.a, fig. 4) and 0. acnteplicatus (I. c. Pl. VII, figs. 5, B, 7). 

"One of Wao.gen's species, Celtfees 11mUiplWat1111, ought to receive n new 
name, the same sprn:i6.c denomination having been applied br E. v. Mojsisovics to 
one of his Oe,.atitea olisoleti from the Olenek beds, which falls into the range of 
Xenodiacus. But the insuffi.dont state of prescl'mtion of \Vuag~u·s type prevents 
me from proposing a specific name. 

"A epecies described as Dinaritea coronalus by Waageo. sl1ould also be added 
to the list of Xe11oti~cu8, 11.!J it resembles .X. iifoalia, from the lledcnstrmmia beds of 
the llimBlayos. 

"Thxee species helonging to Xenodi1cus have been described by Wasgon under 
tho generic nnme of Gyro11ites. 'fwo or them, recently found also in tho lower 
Trias of the Him6.layas, have body-chambers of more than one-half volution in 
length. These species of Gyro11ites Wnagen have been classed with .Da1rnhi,tes by 
Diener. Thf'y will consequently have to ho included in X1111odiscua, the two 
genera being, in my Qpinion, idcntieal. 
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"These three species of Gyronitea are :­

X1111odi1cn ra#a1u Wa11g. 
rotufo Waag, 
plicollfU Waag. 

"Gyronitea Nangad11Bi8Waa.g. and G. Menoauashou\d also be included, but the 
types are not well enough preserved to justify furthel' consideration. 

"Among tho representntivos of the genus Z.ecanite1 described by Waagen there 
are also several types 0Jo9eJy ~imilnr to Xe11odiacua. Leca11itea ophi<nieua, L. laqueua, 
L. tmdatm differ from Xenodiacm solely by their goniatitic sut1ll'e9. If we 
oonsider how easily tho dentiouhtions of the lobes are destroyed by weathering, it 
appears \·ory probable that the~e types actually belong to the genus Xenodi1cua, 
especially as the vreservation of tho type-specimens is by no means satisfactory. 

"The following species of Priorwlobus Wnagen resemble Xenodi8cu1 so closely 
that I cannot see any sufficient reason for a generic di~tinction. 

Priarc-0fo~u1 B,.,,/ii11rc"' Wn,.g. 
COINJ''~~IM6 "'nag. 
oo~li• "'nag. 
plicafr1& "'a:ig. 

"The lnsl•nlentionod ~peeics must rcceirn a new narne, this specific denomina­
tion having been attributed to the t)'pe of Xt1wdimia by Waagen in 1Bi9. For this 
species I proposo the name of Xe11odi1ctia klwore111i1. 

"I further include in Xe11odiacu1 Meekoceraa falcatum Waagen (I. o. Pl. 
XXXVI, fig. ·1). as it agl'ees with Xenodiscut in euturl'B, shop~ and sculpture, a.nd 
moreover shows the same striking chnngc in ornamentation on the last volution, as 
bas been observed in the group of X. himalaga111ui (see below}. 

"Diener (I. c. p. 17) remarks that Meekocera1 falcatum should be iooluded 
in the genus Ceratite1, and plaocd somewhere near Oeratites cmmectem v. Mojeiso­
vics (Ccphalopodeu der '.\leditcrrauen Triasprovinz, I. o. Pl. III, fig. 10), but the 
relationship to Xenocliactu appears to me Jocidedly closer than to the isoloted type, 
to whioh Diene1· refers. 

"A clingno~is of the genus X81u;idiac111 will now be appropriate. Taking into 
account the slight differences which distinguish ccrto.in speoies from the type, this 
diagnosi9 may be summarised a.s fol101vs. 

" Whorls el'olute. Lateral pnrts covered with radial rib9. Es:ternal parts as a 
rule quite smooth, rounded or tl.attenecl, oocasiounlly with very fa.int tranaverse rib9. 
Bocly·ohe.mber more than one-half volution in length. Iu some species the scull>" 
ture becomes more delicat.eor disa.ppea.rs colllpletel1 on the body-ch:imber. Sutures 
cerntitio, two lnteral saddles." 

I have quoted A. v. Kra.fft's notce in full. Sinoo they were written, a coD11ider­
nble ouml)el' of palreontologiBts, dealing with Permian and T1·iassio cephalopoda, 
Iiave advocated an o.me.lgamalion of the lower Triassic spcoit.'s grouped with .Danu­
bites or Ggr011ite1, and of Waa,,'"'en's genus Xenodiic111. 

Noetling in his B ... itrroge zur Geologic der Salt Range (i\Teues Jo.hrb. f. Min. etc. 
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Beilagebd. XIV, 1901, p. 460) wa9 the flnt to reject a. restriction of the genua 
Xenodfsc11S to X. plicatua on acoount of the long~h of its body-chamber. He 
declares himself strongly opposed to the roethod of separating genera of ammonites 
on the basis of the length of the body·chamber, becau96 in fossil shells this charac· 
ter is only 11ecidenta.lly available for examination. 

Freoh io his clas~ifioation of Permian an1l lower Triassic ammonite9 (Lethrea 
Palseozoioa II, Bd. 2, Theil. p. 634a) takes a similar view. He likewise objects to 
the valne of the length of the body-chamber as a eha.racter of gPneric importance, 
and consoquently uni tee the strongly sculptured Ceratites of the lo1rer Trias ( Da,m­
l!ite1, GgronitllB, ex parte) with Xeiwdtlcu.s, 

The third distinguisl1ed palreontologist who propost's to uoite the Indian spe· 
cies, classed hitherto with Dam&bile1, with Wangen'e genus XenodisC1l$, is E. 1·. 

Mojsisovics (Cephalopoden der Rallstretter Kalkc, Abhandl, K. K. Geo!, Rcich­
sanst., VI. Supplementband, 1902, p. 323), Ho remarks that oren in Xe11odi1c11s pli· 
cahls the body-chamber is yet cousidero.bly shorter than in any of tlw Europcim 
representatives of Oeltiticlm, providetl with liody·chnmbera measuring from 1 to It 
volutions in length. According to bis view the diflcreneo in the length of tJ1e 
body·chamber between the Permian .X. plicatu8 nnd the lower Tria.ssic species 
described by myself as Dc11111bite1 is too sn111.ll to ju~tify a gcm~rio scpnratiou. 

In my description of Xe11aspi8 carho1J11ria (IlimUlnynn fess., Pal. Ind., ser. XV. 
Vol. I, Pt. 5, Permian Fossils of tho Central Dim:ilayns, p. 9), I have explained the 
reasons which imlueed me to insist on the importance of the length of tho body· 
chamber in the cla~sification of Triassic ammonites. Regarding the question of 
the generic independence of Xe11Mpi8 a.rul X e11odi1c11s I said :-"The generic claims 
of Xe1wdiscus or of Xeoospi1 are thcrefor•l equal to tho~o of OelWe1, which hWJ 
been acknowledged as a proper genus hr all pnlreontoloµists, but is distinguighl'<i 
from the OenJtitidm only by the length of its body-chamber. In onti o:isc only should 
I feel oonsidcra.ble uncertainty as to whether Xe1wdisc1i8 nncl Xell<Ulpis should or 
shoulcl not be considered gcnorioal!y clistinct fro111 Gyro1dtes. If n number of 
examples 1rcrc found, 1rhinh from their intermccliatti charaotcr left us in doubt e~ 
to which of these genera they should be rcforrcd t(}, tho n.dvisnliility of questioning 
the goncl'io importaucc of the fongth of tho body-chamber iu these ammonites 
might be aclmitted." 

Now this c~se has nctunlly occurred. It has hecn dcmonstrntL.J. by A. v. Krafft 
that a considerable vnriability really exists in the length of tl\lJ hody·ohamhcr 
among tho Lo1ver 'l'rias>ic species, which I united l\'illt Danubites, ancl tlmt the body· 
chamber, so far a~ known, exceeds one·half Tolotion without ever reaching one 
entire volution in length. Differences within this limit arc, indeed, scarcely fit for 
a systematic basis in the classification of uwmonitcs, being probably of no more 
than indiridual importance. 

I consequently accept the genus Xe11odi8c111 in the new circumscription l'ro· 
}JOSl!d by A. v. Krafft. 

E. v. MojsisoviQ;, in his above-quoted memoir, advocates n g~ncrie separation 
Qf the Indian fo1·ms united in tl.Je genus Xenoc.facus from his group of .Arctic 
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CeraUtes obwleti, on the monophyletic principle of phylogeny. He thinks that for 
the latter group the name of I>anubUea might be retained. To this scpa.ration of 
Arotio and Indian species, agreeing in o.11 essential characters, I must still object, 
consitlcriog phylogenetic speoulation as o. very unsa.fe guide in the classification of 
ammonites. The name IJanubites must be restricted t-0 the European group of 
IJa1iubile8 Floriani. As this group had been used by E. v. MojsisoYics ns one of the 
types of Da1111bite1 in 1893 the new suhgcneric name of Florianites, proposed in 
1900 by A. Hyatt, will ha'fe to be dropped. 

To the Siberian spcoic.s of 1Janubitea, which must be placed in the genus 
Xeoodiicu11 in the new circumsllription, .Danubitt1 .Nicolai Diener (M6m. Com. 
G6ol. XIV, No. 3, Pl. II, fig. 1) must be added. It is a representative of the Indian 
Xei1odi8cm himalayanus Griesb. in the lo\'l'er Tria.ssio fauna of the Ussuri district 
near Vladivostok. 

The wide geographical distribution of I e11odiaCU8 is evident from the beautiful 
monogmph of the Triassic Cephalopod genera of North America published b;y 
Hyatt and Smith (U.S. Gcol. Sun. Prof. Pap. no. 40, Washington, 1905). I. 
Bilf1Jeri (I. o. 11. 123, Pl. XX, figs. 5-15, XX!, figs. 1·13) would foll within the 
mnge of this genus, even if the latter were taken in the narrow ciroumscription 
proposed by Wnngen in 1895, its body-ohamher measuring about one volntion in 
length. A seconcl species belonging to Xenodi6c118 Wll!I originally described NI 
Jicckoce1•a8 a1ila11atum by White. As has lJeen demonstrated by Waagen (Cera.Ute 
formation, Le. p. 291), C. A. White included under this name two dilTerent species, 
whioh were illust.ratecl in bis contributions to invertebrate Palreontology (No. 5, 
Triassic fossils of S. E. ldabo, Annual Rep., 'G. S. Geo!. Surv. for the year 1878 
Pt. II) on Pl. 31, fig. la, b, cl and fig. le, reapectively. For the first of the two only 
can the nu.me of .11eekooeraa uplanatiim be rot.Dined, whilst for tbe second the name 
of Gyro11ite1 1fThitean111 was proposed by Waageo. ID my memoir on the cephalo­
poda of the Ilimatnyan lower 'l'riu..s (I. c. Vol. II, Pt. 1, p. ~8) I suggested that 
Gyronitca Whitea11111 might perhaps form part of the genus Danubitea, lmt did n01: 
venture to decide the question, on account of the un.su.tisfu..ct-0ry illustrations given 
by White. A re·eu1.mination of Wl.iite's type-specimen by J. Perrin Smith (1. c. 
p. rn:i.) has confirmed my sug;ostion, the ornamentation of the shell speaking 
decidedly in favour of an identification with 1Ja1mbite8 (.Xe1wdiac111 in A. v. 
Krntit's circumsoription). 

It is this Anwricnn species, which A. IIyatt intended to take as the prototype 
of his new !:"Cnus 1/Tyomtngitell (Zittel's text.book o( Pal111ontology, English edition, 
1900, Cephalopoda, p. 556). us has been stated by J. P. Smith (1. c. p. 147). 

The only American species whioh really belongs to IJan11bite1 is probably 
]). Stt-ongi Hyatt ct Smith (I. c, p. 165, Pl. IX, figs. 4·10), which by reason of its 
helmet-shaped cross-section reminds me of the group of 1Jant1bile1 Floriatri Mojs. 

In the )[cditerrane&n region .Xe11odiao1111 is represented by a type from the 
upper Werfen beds of MuO, which bas beon elevated to the rnnk of a proper sub­
genus, Paraceratite8, by Kitt! (Die Cephalopoden der oberen Werfeoor Schichten 
von MUc iu Dalmo.tien, Abhandl. K. K. Geo!. Beiehs~nst. 1903, Bd. XX, p. 28). 
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The prototype of this sub-genus, Paraceratites prior {I. c. p. 29, Tn.f. XI, fl.g9, 4, 13), 
appt>ars to be very closely allied to tho lndiim group of Xe1wdi8CU8 nfoaUs. In ita 
sutural line it agrees e:i:aotly with some of tho more primiti\·e forms of Himi!.laynn 
Xerk!disci. There is one species especinlly, .Xenodi8C1UI iuiaticU8 v. Kmltt (see the 
following description), from whioh it is only distinguished by its more rapidly 
increasing volutions, but wbiob it otherivi<le resembles very closely in its cross•ssc• 
tion, sculpture and sutures, 

The speciea of Xenodi8cm from the lower Trios of the H imlllnyas can be 
grouped conveniently aooording to their sculpture. Those known to me in 1897 I 
proposed to arrange in the following three groups:-

1. Species in which the sculpture rema.ios one and the snme on the body· 
chamber and on the chambered par~ of tho volutions. 

2. Species in which tlie sculpture of the last whorl--a.s a rule bocly-ohamber­
dilfers from tb.e.t 0£ the inner volutions. 

3. A group, represented by one single species only-Xenocli1c11a "itialis Dien.­
rOCt11ling the genus Tirolilea ltojs., in which tho marginal portions of the 
ribs are developed more stl'ongly tlian tho umbilical. 

A. v. KmlTt thinks that the second and third group should ho united, ns 
the marginal portion of the ribs is not always more strongly developed thsn tho 
Jateral one, and as the aculptnre on the lllBt volution ch11.nges in X. 11i1mlU as well 
as in the representatives of the second group. 

To this nmalgam:i.tion of the second and third groups I must, however, strongly 
object. The group of X. "il:oalia is certainly one of the best defined sections 
among the genus, distinguished from the other groups not only liy its peculiar 
sculpture, but also by its squo.re tro.nsvene section. It even differs from the 
eongeneric forms so romarka.bly, tha.t it might rather perliaps be considered as the 
type of a proper subgenus. For an Alpine representative of this group tho sub­
generic name of Paracel'atilea has been proposed by Kitti. 

Of the well established species from the Himti.lll.yas ooe only (Xenodi8c1n 
1'igidua Dien.) certainly belongs to the first soctioo, whereas five hf'long to the second 
and two to the third group. 'fhe i'Cst cannot be definitely placed in ('ilher. 

For the first section the group no.me of Xenadiacua rigidua is proposed by A. v. 
Krafl't, who rejects the group name of X. P11,.1uha, as the syetematic position of 
this speoil's is not considered by him t.o be fixod with sufficfoot security. 

For tho second section the name 'group of Xenodiacus himalrtyam11', propos('d 
by myself in 1897, is retained, 

The well established species of Xet10diac11a from the lower Trias of the Him6.· 
layas whose systematic position bas been fi.xcd with certainty, mny thus be 
arrangecl as follows:-

1. Group of Ie11()1/im11 ri9idm. 
Z. rigid11a Dien. 

II. Group of X'11odi1c"' lri111a/Qya,.u1. 
X. AiR4loyouwGriesb. 
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X. rDt1ilaWaag. 
X. radiau Waag. 
X. li/aN!Jen1ia uov. ep. 
X. KapilaDien. 

Ill. Group of Xe11odiac"' ni"ali1. 

X. ni"ali1 Dien. 
X. aaiatiem v. Krafft. 

1. XESODISCUS RIGil.IUS Diener. 

IS!17. D .. wUtu rigirlu. Dien•r, Him.!.loysn Fo ... Palreoal. lad. oor. XV, Vo!. II, Pt. l, Cophalopo&.of 
lholo,.erTrioo,p.SIJ,l'l.X\',5go ... 5. 

"This small species has very peculiar features, the external part being remark­
ably broad and the sculpture very regular. There is oonsequendy no reason to 
doubt its speoifio indopendcnoo. One specimen from Ensa, collected by Mr. Hay• 
den, could be i.Jentified witll this species more or less provisionally, but it ie not 
well enough preserved to be figured." 

2. XEsonrscus nnrALAYA.NDS Griesbach. Pl. XXIII, fig. 2. 
lSBO. OpAiuro• Ai""'l~.wa••"' Gri0<b0<h, Paheoatological aotH oa Ibo lo1ttr Triu of the Him6loy•1, 

ltlwrJ•, G"'l. SulY. of lndU., Vol. XIII, P~ 2, p.111, Pl. Ill, 6g. B. 
lf.84. o,ralilt1 Aimalayaur E. r. :Uojoi111>vi<1 (~•~ O. ,;..,,tayaur lll.ufonl), Arkt;""h~ Triuf.aneo, 

~llru. A .. d. deoSd•n"'o, St. P6to.-bov.rg, VII, l<!r. Vol. XX XI JI, No. d, p. 20. 
1897. Du•~ifu Aim<tla.va .. r Ditnot, Pah•ont. Id. •~t. XV, llim&I. FoM, Vo!. II, Pt. 1, Cephalopoda of 

1110 ho"" Tri,.., V· 41, PL XIV, ~g.1'. 

Measurements. 
D 5f> mm. 

24 " 
• 13" 

13?,, 

·~ = 2•29 

i:: 1•38(?) 

"This species wns founded on a single specimen imbedded in a slab of dark 
limestone side by side '~it\J a small individual of Otocer111 1/Toodwardi Griesb, Aa 
Mr. La Tollcl1e obtnined a second fairly well•pl"6served speoimen from the lower 
Trias of the Liss:i.r valley, it may be figured and described here, 

"Its identity with GriP.sbneh's type cannot b~ doubted, as it agree" with it in 
all its important cha.raotel·.t. I may specially draw attention to the similarity in 
the shape or its umbilical 1rall, which in the inner volutions is low and inoreasos 
in height from the eomrneneemont of the last vo\ution. The number of ribs is the 
same, tnz., ten in one-half volution on lioth specimens. 

"About one-half volution belongs to the body·ohamber. This bears much 
more delieato:i ribs than the chambered part. Some of the riba are stronger than 
the majority, an irregularity nlso notioed in the type. 

"In its tra11sverse section the present specimen differs elighUy from 
Griesbnoh's typt>, inasmucll as the siphonal area is somewhat Battened in the 
body·ohamber, but this small difference is assuredly not of speoitio importance. 



LOWER TRIASSIC CEPHALOPODA. FROM SPITI. 93 

" The proportions of the two specimens cannot well be compared, as the body· 
chamber of the type ia somewbat orusbed, thus exoludillg reliable measurements. 

"Suhwe1.-Not visible clea.rly enough to be figured or described in detail. 
" Geological poBition. Locality. Number of Bpeclmen.t ezami11ed.-Orest of 

ridge between Dharma and Lissar valleys, oppo9ite Ralphu glacier, Kumaon, I, 
coll, La Touche. Geological horizon not known exs.ctly, presumt1.bly from the 
-Otoceras stage, 

"'&111ark1.-Prof. Diener desoribes a specimen of Xet1od'8cus from the same 
locality (coll. Griesbaoh) as Do11ubUea 1v. ind. e:c ajf. himolayano. This specimen 
is much too badly preserved to permit of a complete identi6cation. Perhaps it 
ma.y even belong to the present species." 

2. XaNODlBCUS ROTULA Waagen. Pl. XXIII, figs. 4, 5, XXV, fig. 11, 
XXVII, figs. 4, ii, 

ond 
8. X:aNODl8009 ILADli.NS Waagen, Pl. xxv, figs. 1·3. 

GJlronitu r<>l•fa Waagen a11d Q, ,.,.Jia., Wasg<n, Fo .. llo frow the Ce111tiW formotion J. c., p. 800, 
902, l'l. XXXVlll, fip. 8-ll, 8-8. 

I) 

A 

D 
c 
A 
c 

D 
u 
A 
c 
D 
\] 

A 
c 

MeaBUremenlB, 

a.-Xenodiact/B radiam Waag. 
I. 

(Pl. XXY, fig. 3.) 
42 mm. 

21" 
ll" 

!'·~ .. 

b.-XenodUet18 rotula Wnag. 

II. 
(Pl. XXV, fig. l.) 

45 mm. 

20" 
13" 
10 " 

2-45 

I. II. 
(Pl. XXVU, fig. 4.) 

12 " 

' .. 
6"1i" 

(Pl. xxvn, fig. a.) 
35 mm, 

16 " 
10·5" 

s " 

0 Tbese two species aro treated here simult.amously, as they are very closely 
allied." 
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"The diffcrnnce 011 which Waagan founded their specific distinotion oonsisls in 
the sculpture, Xenodi8C1NI 1•adian1 hnving more numerous and more sharply defined 
folds than ..r. rotula. Tho HimU.layan types showing this difterence clcn.rly, their 
identity with 1he Salt R&nge species may be established with full certainty by a 
comparison with 'Yaagen's type-specimons. 

"Differencos such as might, from Prof. Waogen's description, appear to e..:ist, 
were found to be insignificant. W aagen states that Xenuditcu1 rotula has margina.1 
ed,,~s in young stages, which disappear in older specimens, whereas Xenodiac-i~ 

radians is said to have a broadly rounded external part. On re-examination of 
Wa.ngen's type-specimen~, I found that both s11ecies are provided with a flattened 
external ptlrt in young iudividuals, whereas in more advanced stages Of growth the 
marginal edges become obtuse, without disappearing altogether. In this respect 
the Salt Range types agree perfectly with the llimrl.layau ones. In X. radianB the 
ribs, as pointed out by Wa.agen, arl'l incquidistant. This feature may also be 
observed in the specimens from Muth. As rt>gards the sculpture of the body­
cbambcr I am able to supplement Woagen's description. Only one of bis speei· 
mens of Xc110di11c11s radians shows part of the body-cbnmbcr (Pl. XXXVIU, fig. 7), 
and on this the ornnmentntion remains the same as on the chambered portion of the 
shell. In the Ilimila~·an types, however, in which a considerably grl."atcr part of 
the body-cilamher hriS been preserved, the sculpture changes towards the anterior 
termination, the ribs becoming much more delicate and more numerous. '.l.'his 
elmngc in the ornamentation rippears to take place either at the beginning of, or on, 
the body-chamber. 

"Xone of the specimens of Xe11odi11cu11 rotiilii from the Salt Range has its 
body-chruubcr preserved, but the IlimiiL:i.yan ei.:amples show that a similar change 
of sculpture occu1-s in that species. 

"The partly chambered fra~rncnt illustrated on Pl. XX.II, fig. 5, resembles the 
body-chamber o( tl1e specimen figured on PL XXYII, fig. 5 .in sculpture, thus prov­
ing th11t the ornamentation may become more delicate even before tile body-chamber 
is reached. 

"A remarkable charactel' of the two species, not prefiously reoorded, is a 
shallow spiral groO\'c running along the middle of the sides of the body-chamber and 
bearing a few 1·ery indistinct concentric strim. It begins as soon ag the laternl 
sculpture becomes moro delicate, and o(Joa.~ionally tlwroforo ocouu ou the oham­
bered portion of the last whorl in X. rofala as well as on the body-chamber. It is 
never equally well seen on both sides, but is clearly developed on one side in almost 
every well-preserved specimen (see remarks on Ophicera8 IJhaNM Diener below). 

"The specimen of Xetwdi1c11s radian• from the Cemtite- formation of the Sa.It 
Range illustrated by Waagen on Pl. XXXVIII, fig. 7 of his memoir, nlso shows this 
spiral groon on the body-chamber, but the furrow is considerably dooper than in 
tlie Him6.1Hysn types. This difference is probably due to accidental deformation or 
Wnagen's type•specimen. . 

"The spiral sculpture on the body·obamber of X. radians and X. f'Ol1'la 
agrees in evc1·y respect with that seen in certain epeo:es of Meekocerl# 
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(lf', Ulangenu). The apertural margin bu not been prese?fed in any of these 
1peoime1U1. 

"Btxly.ciGmber.-The length of the body-chamber has boen meoaurecl in tb1e11 
apecimena: 

Zenorli1ea11 radians { {t!::ween 2200 and 280". 
Zenodiacaa rot11la I-250-. 

"Sbelly layer occasionally pl'Ollerved, but in fragment& only. 
"Buhwea.-In ZHOtlYc1111 1•adian1 the ceratitio denlopment of the Jobea 

is more prominent, a.coording to Waagen, than in X. roMa1 but it is doubtful 
whether this statement is justilled. Io one or my specimens of X. rotula the 
entire umbilical lobe u well as the interno.I so.ddle and antiriphona.1 lobe are 
Yisible. The depth of the latter is not quite oortain, but it ia no doubt consider­
able. 

" Geological po1Uioll. .Lot:tlfilg. N1onbei• of aperimena ez-am.ined.-.l"ellOdilca 
l'Otula: Lower diTision (Ot.ooeraa beds ?), ti miles 8. of Ensa, Bpiti, 6, coll. 
Hayden; 8, E. of Mutli, Spiti, 1, ooll. Hayden; lower Trias (Cl1ocolato Lbnest.ooo), 
Jolinkn E.G., Byans, 2. coll. Smith. 

"ZlliOdiat:IH radiaM: Lower division (Otoooroa bols?), 6 miles S. of Ensa, 9, 
coll. Hoyden; S. E. of lluth, 8, coll. Hayden; N. N. W. of K4gti, 1, coll. 
Haydon; Lilang, 1, ooll. Krallt; Chocolate Limestone, Jolinka E. G., Hyaus, ,a,, 
ooll. Smith. 

"The identifl.cation of tile duplioates oould not in all Dl!ICS be oarried out 
with sulB.oient oertaiu.t;r, oring to their indittorent atate of preaervatlon. 

1• .lkmarka.-Aooordin~ to the e1planation of Pl. XXXVIII in Wugen'a 
memoir, his type-specimens of Zenadiat:u. rotula and I. radiaM wore colleoted 
from the lower region of the Ceratit11 Sandst.one. The original labele of the speci· 
mem .., 'abo11t region or ccratite sandstone.' From this discrepanc;r doubt must 
arise a1 to whether tho geologioal poaition of tho two apeeies haa been satisfaotorily 
ascertained. 

"A. similar diftlcult1 e:s:ista with l'C8peot to tho llim&layan specimens, the 
labels giving the Otoceras beds a.s the habitat of the examples from Spiti. There 
can, however, be litUc doubt that the majority of Hayden's speoimens from Spiti 
were fo1md in tbo horizon of Meelcocera1 llla11geine and Jf. P"oraha,1 This must 
be taken into consideration if wo utilize the two speoies in oorre1ating tbe Sldt 
Range with tho Himilay~u lower Trias. 

"4.fJisiU11.-Prof. Waagen has already pointed out the relations of these two 
apeoiN to other types. I mar be allowed t.o add here tbc following ones. 
XeMtlWcHB Aimalaga,.,,,. is ensiiJ di.!tinguished hy ita ooarser ribs and much more 
-olnmsy proportions. X. WlaUea1Hll Waagon has no faloiform ribs and ia provided 
wUb. a wider umbiliou<J. X. kgperbortau.1 T. Mojsisovics ia no doubt very similar 

10..llpeCimen t..,111 A..Y.Kn1ft~o....co\l.idi<>G-itb1.tratal.1111 Pl. Xl.V, 1.g.1- rn•rio!dH.tlU! aoconop111r• 
lngl•litl .. A .... K.itt'•b&D4•riti11;• MLilanll',SpiLl,btri-=o.! Op4ierrM 8d•lll&I•." Tiiis ....,,,d pro .. tb 
~p10imHklhi!..,.ber11fouuli11'1110toeen.1be<la1.1, 
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to both X.. radilmB and X.. rotula, but bas a rounded external part. It might 
nevertl1eleiu be possible to establish its identity with the present species by a 
comparison of the type-specimens, but this can never be satisfa.otorily done by the 
help of figures alone." 

Xe11odUcus .BiU11eri Hyatt ct Smith (Triassic Cephalopoda of America, I. e. 
p. 123, Pl. XX, figs. 5-15, XXI, figs. 1-13), from the lower Muschelkalk of Cali­
fornia, appears also to be closely allfod to X. 1·otula. It agrees with this species in 
involution, transverse section and sculpture. The oontrnst of bro:id, radial plica• 
tions, on the inner whorls nnd of delicate, numerous, slightly falciform folds on 
the lost volution is very prominent. The American species differs from .X, 1•oltila 
in the ornamentation of the sipho110.I part, which is cros~ecl by the luteral ribs in 
adolesee11t stages of growth, and in the serrated branches of its external lobe 
in the sutural line. 

Remurks on Xenodiscus poiinBiB A. ,._ Kralit.-A specimen from the Otocero.s 
or Moelr:oceras beds of Po (Spiti), coll. Ilaydeu, is mnrkcd as Xe1wdisctu1 poimil 
nol'. sp. on the n.ccompunying label in A. v. Krafft's handwriting. In my opinion 
this specimen cannot be specifically separated from X. t"adi4111 Wang. 

Remnrka on Ophit<>raf j)/,,,rma Dien., Da1111tit"' pta11i1for&<sluf Dien., JJ. litfaT<'ll,iJ Dien., 
]). elliptiru8 Di,,n., JJ. Sitafo Dien., D. ~p. iHil. ''·"a.ff· J,/ani1foT111lv. 

"l. Ophieera11 JJ/uwma Dicn.-This species wns founded on two fragments from 
the lower Trias or the Lissar and Dharmo. rnlleys. The larger specimen, illustrated 
on Pl. XV, fig. 8, of Diener's memoir 011 the Cephalopoda of tho Himtl.layan lo,vor 
Trias, is very likely identical with Xe1wdircu1J rotula Waag. On tho penultimate 
whorl rndial ribs are seen, while the body-cl1a1nber, as far ns preser'l"ed, shows 
delicate strim. On the rcrersc of the side figured the same s11iral sculpture is seen 
as in X. rolilla. 'fhe second fragment (Pl. XV, fig. 9) hns higher volutions !llld 
may therefore be supposed to he a di!1'ereut species or en·n genus, althoug-h it is 
barely determinable. To this spooimen the name of Opliicer(l8 JJl1a,.ma should be 
restl'icted. 

":!. Xe11odisc1111 plcmido,./Jatus Dien.-The two speoimcns, on whioh Diener 
founded this species (I. c. Pl. XV, figs. 1, <!),arc probably idcnticnl with X. rotula 
W:111g. In the specimen illustrated in fig. 1 the ribs arc som111rhat falciforrn nnd 
die out g1·111luo.lly towards the external part. '!'he second specimen is less well 
pl'C!lel'ved, but I hare no doubt that it belong . .; to the same species as fig. I. 

"3. Xe1iodi11c118 lissl!fc1111i1 Dicu.-°fl1is species is probably nn fodependtmt 
one, although this can scarcely be proved with the fragmentary matorifll a.t hand, 
In ono of the specimens (Pl. XIV, fig. 8) the external part is rounded, no fintteoing 
being perceptible, while the other two spociiuens are doubtful in tliis respect. 'fhe 
sculpture changes towards the anterior termination of the In.st whorl, one specimen 
(Pl. XIV, fig. 11) having rather delioate ribs oo the chambered portion of the 
last volution, a cliaraoter in which it would agree with X. rotula, Until bette1· 
i;1iecimens are forthcoming, the 9pecifie independence of Xen. li/Jllaren:sU will 
remain open to duubt." 
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•'4,, Xenodiscr11 elliptic111 Dien.-As regards this species, I hnve little doubt 
that it is identical witb Xe11. 1•adia1111 (see also Diener, 1. c. p. 3J). The specimen 
il!U.'ltratcd by Diener on PL XIV, fig. 12, has a flattened ext.ernal part, but specimen 
ftg. 13 allows no defioito.i et-0.tcmcnt in this respect. being too much w.:athercd. 
The sculpture of the latter specimen agree> ·with that in Z. radia1u, the ribs 
being falciform., rather sho.rp where better pres,.,rved, ineq11idiatant, and diaappen.r­
ing towaL"da the o:s:tcrnal pa.rt, Speoimon fig. 12 is strongly weathered, yet the 
pattern of the sculpt11ro of X. radia1u can be partly noticed. The elliptical shape 
of these two speoimens is more likely to be due to orushiog than to nn original 
ellipticnl growth. Prof. Diener rcmnrke, it is true, tl1at thcspeeimens were brought 
from Kuling togethcl' with many other fossil~. which do nut show nny trace of 
ha,-ing been crushed or squeezed. Xevertheless I do not think thnt we can 
conclude from this fuct that their outlines •1·ere originally ellipti<'al. In llr, 
Hayden'3 coll.~ction from thc fo9~iJiferuus locality of the liedeustrccmia beds, 
S. E. of Muth, tbero aro several elliptical specimens of FlemingiteB llollilla Diener, 
while Prof. Diener's type·spocimen from the ~11me locality is not deformed. 

"5, Xem,diac111 Sital11 Diener. -The two 1pecimens figured are in my opinion 
too fragmontary aocl weather·11'orn to deserve the introduction of a new specific 
name. X. Sitala is probably an independent epcci~. although its srnlpture is not 
unlike that of X. radillns.'' 

4. XinrnD1sc1:s LIU.SGESSIB \'. Krall't. 1'1. XXV, lib'"S. 6, 7, b, 9, 10. 

II. 
D 
u lO .. 2; 
A " .. ]Vi> 

c 6 11 
D 2•2] :?·H jj 

!"[19 

"The present species was found at Lilang in the lowest bed of Hw horizon of 
Jlfeekoceraa lilc1119e11ae and .ll. Fara!Ja, togdher with the former of thes" tll'o lea.d­
ing sp~ciCll, and with M.eekoceraB eniumum. Likl' all the ottlOL" ammonilcs fMln thii 
hard limestone bed, they arc of an inferior prescn·ation in st.ate of c:xamr·lcs frou1 
tho higher beds ia the sequence. I con>ider the specimens il\ustmt1•d on Pl. XXV, 
fig~. ti and 7, as prototypes of the species. The two speci•neus, ligs. !i and 9, I 
look upon as varieties, the sculpture of theil' inner volutions being somewbut 
different. 

«The maximum thickness i~ situnted in the lower part of the side•, lrnt does 
not coincide witl1 1he umbilical edge, The fatter is rounded, Umhili.-ai w"ll 
high and ~loping in the full-g.own singe. All tLe bct1c1· pl'c~ervcd spccil.lltl11s sl.tuw 
n llnttencd P:x:ternal pn1t with clbtinct marginal edges, 
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"On young individuals short, thick ra1lial ribs occur. Thesll ribs ~omowlint 
i·ee&ll the eeulpture of XC1UJrli1c111 plicow1 Waag., but in typical specimens they 
arc broader 11.nd higher and &tand further apart. The two Tarieties illustrated 
in fig~. 8 nud 9 c\i[fn fron1 X. pliC<mll in this ch11raoter Cl"on le~s than the proto­
types of the present species. Eleven to tlvelvo ribs can be count~'<\ on the oiroum­
fcrenoe of one volution. 

"During the further progr059 of growth tho umliilical pa.rt of the ribs becomes 
lower, until at !:1st the ribs are most strongly d~vdopcrl near the middle of the 
height of the fh.n'k~. At the same time they increase in length and asrnme n 
fnloiform bend. 

"The ribs again bf!come more delie:1te 1md numerous to1nmh the anterior 
termin:ltion of the last whorl, where lbe seulpt11re reselllblcs dmt of Xe11odi8c1111 
radim18 Waag. (see fig. 7). Io this specimen and in one of the rnricties (fig. Q) 
the rihs rrnch almost up to the siphon'll pnrt, while in one 0£ my es:amples they 
are seen to lie inlerruptPd by n smooth spirnl hnnd, somowhat helow the middle of 
the sidrs, ll"ilich recalls the spiral llllnd on the l>ody-clmmlier of X. 1•adiana. The 
donble chnn~e of sculpture is- rnpid in so111e spreimens (fig. 7), in others more 
gradunl (figs. 6, 8). 

"Jlocly-cliomber.-In one or my spocinirns the length or th!) body-chamber 
is somewhat more than one-half volution. '!'he body.chamber of my fargest 
exnmple also cxocc<ls onc·l1nlf \'ollllion, but its length e1nnrit ho determined acou· 
1·akly. Xo suturl!s al'e seen in tho rest of the figul'ed types, the dimensions of the 
hod~·-clmmlnr consequently being doubtful. 

"In sernrnl specimens tl1e shelly test hn.s been pal'tly preserved. 
"S1d111·ee. -In nn•ie of the hettel' pre<i•r1·,.,1 specimens have the sutures 

heen obsen·r.-1l in !letail. A sp~cimen fNlll Po, 11elonging pNb:i.bty to the present 
species, ,,Jiows the bas·~ of tl11• lateral lobes proYi led with delicate denticnlation!I. 

"Geoloyical poeiUon. LocaWy. Number of 1pecimetl8 ezmnined.-Lower 
division; lu"·c-t h"d of the horiv111 of Jleekocera8 lila119e11se and M. P"araha, 
1 mile X. of Lilnng, Spiti, 8, coll. Krn!Tt.; LJW'!l' division, horizon not kno1m 
exactly, Po, Spiti, 3, coll. Krafft. 

"Re11wi·ke.-Xc11odi8Cll8 lita11genaU nppenrs to be very closely allied to 
P1·fonolo~118 B111:!1iri,,u1 (d<.J Kon.) Waageu (Foss1h from the C~rntite formation, 
l. c. p. :mo, PL XXXV, fig. 5), which is unfortun:itely reprt'S('nted in the S·ilt 
Runge collection b:r one single wentber-wom frngment only. Waagen united 
this fragaient wilh L, de Koniuek'~ species, although the identi1y oould never be 
n;;certniurd. 'fh,, mcnsur,•ments gi\'en by him can hardly claim to be more thnn 
appt•oxim:ite. D und Caro! altogether unmeasurable, 

"The figure 5a in Wangen's lUcmoir doe~ not show clearly enough the flat­
tening o[ the externnl p:tl't, which is quite pJrceptible in the Inst volutioa. 
Wnagen, it is true, snys on pp. 320 and 321 of his description, that es:tl'rnal edges 
arc 'decidedly Bbsent.' To my eyo the sip!10Bal piu·t appea.rs to be decidedly 
flattened, nnd meet~ with the lateral parts in "l"ery rlistin"t nlthough obtuse edges. 
I hu.ve cxa1niued his tnie-spceimen with a lens ~over:tl tilUe~. 



LOWER TRIASSIC CEPHAWPODA FR01f SP11'1. 99 

"Prionolobus Buchia1ms 1·esemblcs the present species chiolly in ils sculptnre, 
the penultimo.te whorl being provided with short ribs, which nro dn·cloped very 
strongly in the vicinity of the umbilicnl edge, while on the last ,·olution the 
sculpture changes to longer ribs, more nearly npproaobing each othel' ancl some· 
what falciform. The character of the umbilical wall also agrees ''cry nearly. 
}'rom WMgen's illustration we might infer that in Pr,1>1wlob11s B11chiam1s the 
involution is greater, but this is by no means certain, the type·specimen being 
imbedded so firmly in the matrix that the outlines of the penultimate whorl Nl.n· 

not be seen. 
"I think there can be little doubt that Prio11olobua Buchianus is ver~· closely 

allied to our species, but any more de6nite statement M to an actunl identitr is 
impossible, 01dng to the scarcity and the imperfl'Ot state of p1.·e~ervation of the 
ros~ilmaterial from the SnltRo.nge." 

A 
c 
D 
u 

6. XENODISCUS KA.PILA Diener. Pl. XXIII, fig. 3, XXVII, figs. 2, 3. 

18117. Dauaitr1Kapila Dionot, Him.i\Ry&D 1'001., l'o\01out. lnJ.1•r. XV, \'ol. II, P:. I, Copbalopob 
oftbo IO'l<or'J'ri,.,p.50,Pl. XV.fie.Ia. 

I. II. Ill. 
(PL xxn1, fig. 3.) (Pl. XXVII, fig. 2.) (Pl. XX.Ill, fig •• ~.) 

. as mm. " mm . app. b8 

. IO " " .10 10·5,. 15 
app.12 .. ' .. app. Ii 

' 1'9 

app. o·sa npp. O·S;! 

"'l'bis V(lry ohnracteristic species, of which Prof. Diener had one specimen 
only for his doscription, was collected in lar!te numbers in the Uedcnstrm111ia 
beds S. E. of Muth (Spiti) by Mr. Hayden. The st<l.te of preservation of most of the 
9pecimens is unsatisfactory, but there are a few exa.mplea which show tho specific 
characters more completely than Dicner's typc•specimen. I :im thus eno..blc(\ to 
11.1pplement his diagnosis by the following notes. 

"'l'he most rema.rknl.llc fca.tui·e of this Spilcies consish in the very small nmount 
of involution in the last whorl. 'l'h<i 'latter indeed scarocly bnchcs the si11honal 
area of the ponultimatc one. In consequence of the sligl1t cohesion of these t1ro 
volutions they arc separated ,·cr.1· easily by p1·essure, nud this pat·tly accounts 
for the generally unsatisfact.o1.·y state of preserrntion of the speeimt>m. 

"Another very clmro.cteristic feature is to be recognized in the oho.ngo of 
sculpture to.king place towards the anterior termination of the lo.st whorl. On tl:e 
penultime.to volution of the specimen illuslratcd on Pl. XXVII, fig. 3, thera are 
eight high and sharp ribs, with wide, somewhat irregular inkrvn1s, which die out 
before reaching tho roundc(l sipho1.1.a\ mtll'gin. The la'Jt vohttiou of this specimen 
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eoutnins nt least 18 or 19 ribs, longer and generally more delicate than those of 
the preceding whol'l, the distances between the ribs being very irregular. 
Similar features may he noticed in the two other specimens figured, which are less 
well preserv~d. 

"The 11lace where the sculpture begins to cbnnge is, however, not the same 
in nil my spc,·imens. In the one first mentioned the oh:inge occurs in front of 
the In.st nir-ch'lmbe1•. In specimen II (PL XXVII, Ilg. 2) we notice that a whole 
rolution back from the beginning of the body-chamber the ribs already begin to 
becom~ more delicate and more numerous. 

"Body·cRamhl!f·.-In specimen I, the last volution belongs almost entirely 
to the body-chamber, being situatefl only a little in front of a radius oonnectiDg 
the centre of the umbilicus with the broken anterior termination. LeD:iuth. of the 
body-chamber in specimen II, approx. 210~, in specimen III do11btful. 

"Among the duplicates there are several specimens with body-chambers 
exceeding one-hulf volution in length. 

" Gcologic11l position. Locality. Number of specime1is e~amined.-Heden­
strremia heels, S. E. of Muth, Spiti, 30, coll. Ilnyden. 

"Remarks 011 ])amlhite1 Pur1uha Diener.-:-Providod tb11.t Ie(H)diactl8 Ptw111f1a 
Dien. is really an independent species, it must probably be removed from tl10 
group of X. 1•i9id1is and placed in the vicinity of I. Kapila. 

"The specimen, whose sutures have been figured by Diener in his memoir 
on the Cephalopodn of tho llinuilnynn lowm· Trins on Pl. XV, fig. 15, is perfectly 
indistinguislrnble from examples of X. Kapila in llnyden's collection. As regards 
the spccirul'n illustrated on Pl. XV, fig. i.J,, it is true that its transverse seotion 
appPars slig-l1tly less square thnn in most specimens of X. Kapila, but I convincrd 
myself 1hat this cha1·a.ctcr is subject to some variability. 

"lliencr pince; X. Purruha in a group named nftcr this species, believing 
the sculpture on the chambered part to be of tho sn!llc pattem as on tho body­
el1nmber, Tb.is is, however, uncert:i.in. \Vb.at ein ho ~ceu on the type would 
r11.tl1er point to the ribs standing generally nt gl'eater intervals on the chambered 
part of the Inst \"'olntiou, thnn on the body-chamber. '!'his character, ns well as the 
irregularity of the intcrmls between the ribs, also noticed hy Diener himself, agrees 
with the sculpture or ..I. Kapila. Prof. Diener tliinks that X. Furutlia lllllf easily 
be di~tinguishc:l from nll the rest of the ncndy allied species by the unusual dopth 
of its siphonnl lobe. And this is true so far ns it concerns the group of X. rlgirl1111. 
But X. Kapila 11\so has a l'"Cry dc~p sipho::ial lobe. 

"l do not propose to unite the two species, but the name of X. Pm·ualm wiil 
have to be restricted to tho ~pecimen illustrntod by Diener on Pl. XV, fig. H, of his 
rncmoir." 

To A. v. Krnfft's remnrks, which bnvc been quoted here in full, I have 
only to acltl that, nocording, to my opinion, Xetwiliscua Purualla is certainly fit 
to claim the r,mk of n proper species. Whether or uot the sculpture of tho 
hotly-chamber ought to be considered identionl with that of the chambered portioo 
of the shell, i~ ver.I' difficult to decide. In my originnl dingnogis I stat<'d the 
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facts, as follows:-" Although the pattern of the eoulpture remains about the same 
on the body-chamber and on the chambered pa.rt of the shell, the ribs generally 
stand somewhat closer together near the aperture, than at the commencement 
-0f the last volution. TLl.e sculpture is, however, on the whole not quite r%'111nr, 
the brendth of the interoe»tal intervals varying to a certain oi:tent." 

There is, llS tlte M~er may infer from this quoto.tion, no essential difference 
between A. v. Krafft's 1md my own st.ot.ement roga~ding this question, I am, 
therefore, ready to admit tha.t t.he systematic position of Xe1wdiacua Puru1ha in 
the gMup of X. rigid1u bas as yet uot been established with full cert:ainty. 

7. XBNODISCUB cf. PLICOBUB Waagen. Pl. xxv, fig. 4. 

)89ll. GJ•;ooil•• pli•••u Woagoo, Fouilo from th• C.Nl!W for•lll'llion, l'~l1Uont. !di,.., Hr. XIII, Salt Raogo 
Fo•eilo, Vol JI, p. tll8, Pl. XXXVIII, fi11. 11. 

In the HimD.laynn colleotion tilcre are two specimens of Ienodiac111, beo.ting 
on the labels the designation of" Xeno:liacua cf. plicosus Waag." in A. v. Krnlft's 
handwriting, but no description of the species hn.s been founcl among his noto~. An 
eHmination of those speoimcns has oonvinoed me that they aotually belong to a 
species which is probably identical with X. plico111a Wa.ngeu, from the lowest bed 
of tbe lowor Ceratite limestone of the Salt llango. 

The smaller spcoirucn, which is more complete but consisting of nir·ehnmhcL"s 
only, has been chosen for il!U9tration. In general ~ho.po, involution, and sculpture 
it agrees exactly with W~<>en's typc·specimcn, so far ns I am able to judge from 
a pl11Ster·cnst available for comparison. Tho only dilicrence lies in the shape of the 
external shoulders. In my typo•spcciruen from Spiti the sipboual part is distinctly 
hinngulnr, beiug separated froin tile gently urchcd flanks by well defined edges. 
Wnngen descdhes tho siphonal part in his type-specimen of X. phco11111 ns hro;1dly 
and evenly rounded and passing grnclually into the lateral parts, but hiuts nt tll.c 
probability that external edges \fcro present in younger st!lgcs of growth. In my 
second specimen, which is n little larger, the external edges arc obtusely rounded. 
Thus there is some probability in favom· of their disappearing gradually in mor!l 
advanced ata.;cs of growlh. 

'rhe sculpture consists of ra:linting ribs, which arc comparatively few in 
number, but shal'p and m:l.rkell very strongly in the umbilical regiou. The,- 1\l'c 
romp\dcly obliterated in the vicinity of the external margin. Po11rleen riLs arc 
counted within the circumfcrenco of the la.st volution (18 in Wnagcu's type· 
specimen). All the ribs are pedcctly stmight. 

., ., ,, umLilieru . 

~1::~kh: ... J oftJ, .. 1.,, '"'lutio11 

• 10 " 

' " .1 .. s, 

Sul1wes.- Agrc!ling closely with those of Xeno(U8c111 radUms. Lobes nud 
adjoining saddles of equil 1ridth. 'rhe lohes arc fointly srl'ratcd, b·Ji'. their c~ratitic 
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dr\·elopment is only visible if they nrc examined by means of n mognif~·in~ gJ119s. 
In Waogen's t~·pe-spccimen the sutures ore so badly injured t11at no clear iden of 
their arrangement can lrn gathered. 

Locality a11d geological porilio11. N11mber of specimena examined.-Lower 
diYision (Otoocrns beds P ), S, E. of 1\luth, 1, coll. Hoyden; 5 miles S. of Ensa, 1, 
coll. Hoyden. 

llemaf'k!.-The identity of this HimUlay11n form with the Salt R1111gc speeit>s 
is pretty c"'rta.in, nlthongli the slight difference in the shn1ie of the external regfon 
may lcaTc a shade of doubt. 

8. XuoDJscus NlVA.LIS Diener. Pl. XXIV, fi~. 1, 2, 3, 5, Pl. XXV, fig. 5. 

189i. Da.v/,jf,.~iNli; llienor, Coplu.l<>p<>dn ol tho loworTriu. Hiru'l•y~D. Fo,,., l. ''• l'· 61, Pl.X\', lin.1,8, 9. 

"As a great number of ei:amples of this common characteristic species are now 
avnilable, its dcacl"iption 1i.s giVell by Diener can be completed in some rcspc:it.s. 
Espcci111ly well-preserved specimens were obtained by l[r. F. fl. Smith from rile 
Chocolate Limostone of lowor Trirumio ngc at Jolinka E. G., in the Kuti Yaugti 
vnlley, Byans. 

Heaato-ement8. 
11. III. I\'. 

(Pl. XXIV, fig. l.) (Pl. XXIV, fig. fi.) 
l3•5 Umm. 3Smm. ;,7 mm. 

u 6•5 10 " lS " " " A . 7 " 11 " 1" " c 7 " 10 
" " " D !Ml 1·913 u 

A o·s J·J 1·2fj (' 

" The volutions of young' specimens a1·c bro!lder than they arc high, whilst this 
is rcrorecd in adult ones. Width of tho umbilicus appro:timitely one-half of the 
cliamctcr. 

"Scttlpfore.-Thc rndinl folds i11 some sp~cimens become very broad and are 
lllOrc like knobs th11n ribs. The1 v~r1 often r<'ach their grca~cgt elevation, not in 
the vicinity of the siphonal edge, bnt somcwl1at lower down on the sides, occa­
sionally even near the umbilical edg~. 'rhese cham~ters mr~· el"cn in one and the 
snme specimen. Accorcling to the brenclth of the ribs or knobs, thcfr number 
r11ngcs from seven to twelve in one volution. The ribs nre in ~Oml! irutnnces 
r11ther sharply defined, the intcrcostal valleys being Jlat, whercns iu others the,1· 
pn~ more gr11dunlly into theae intercosta.l depressions, which arc equally rounded. 

"In eevnel specimens the ontlines of tho shell 11rc n10rc or less irregular or 
wnvy-, due to the soulpture crossing the external pnrt. 

"Diener has nlrendy not.iced that the sculptu1·e changes on tile b'dy-chambPr, 
the ribs being thinuCL" a.ud roori: num~rous. The specimen illustruted on l'l. XXV, 
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:fig. 5, sl1ows tliat this cl1nnge oecaeionnlly takes place befort1 the body-chamber hllS 
lieen :reaehed. The ribs, which btcome more delicate, cross over the external part 
inn forwnrcl·bcnt cur'fe. 

"The contractions mentioned by Prof. Diener are clearly viaihle in several of my 
specimens nnd !.hey pnrtially account for the wav,1• outlines alludecl to nbove. 'fhe,1· 
are seen on t\1n external part of the shell only, bein~ broocl and indistinctly 
bordcml behhu?, wl1il.i in front ther~ is n steep bnt low inolino. These c:>ntr.'.lctions 
nre more prominent in the inner whorls and disappear completely in adult 
~peeimens, 

".Body-chamber.-Grcatest length of the body-chamber, obsen·ed in tho speci· 
men illustrnted on PL XXY, fi!?. UI, a little more than one-half 'folution. 

"Only fragments of the shelly substance hnve been preserrP.d. 
"81#10-es.-Uelicnte dentieulntions have bC!!n noticed in the Intern} lobe~ of 

seveml specimen~. The two brnnches of thP. siphonal lobo terminate in sha1·p 
point~ and nre not ronndecl belo11·, Umbilical lobe consisting of a sharp point at 

the inner slope of the second lateral lobl', and of a. curved line connecting thiq point 
with the umbilicnl suture. A. nohllvorthy feature of this species is the irrogulnrHy 
of the di<bnocs hrtween tl1e septft, whic11 poirits to nn irregularit.v in tl1c p1'Qgres~ 

of growth. 
"Geologic<fl posUio11. Locality. Number of 1pcoi"1iens exami•1erl.-llcdP11• 

strccmin beds, I milo N. of J,ilnng, 1, coll. Krafft; S.E. of l[uth, Spiti, 8, coll. 
Ilnyden; 6, roll. Kr;11ft. Cboc0late Lime~tonc, .Tolin kn E. G., Dynm, 30, coll. 
Smitl1. 

"Remarks.- Xenodisaui 11il:>ali1 is 1·cry nea.rl.1• allied to Di1iarite1 c?ron11l11s 
Wnngen (Fossils frorn tlw Corntite formation, l. c. PL VII, fig. 9) fro:n the Coratitc 
~andstonl:l of tlill Snit Hn.nge. The only noteworthy difference is that the volu· 
1ions grow more rapidly in height in the Snlt Rang<! speciil'!l. A~ nll the numerous 
specimens fro:n the Hed1mstrrer11in heels of the Himti.layM di!TPr in thi~ respect, it 
nppcus certaiii thnt. the two species &re not identical." 

A ~pecies 1·ery closely aJ!ied t<J tho pro!Scnt one has beeu described by 
Schcllwien a~ Xe11odiicu1 tang1d£c1111 {Pu.lmnoisobe und trindischc Fossilicm nus 
Ostn~ien, in Futterer: Durch Asicn, Ill, p. 159, Taf. V, fig. 2) from the lower Trias 
of tlw Scme11ow Range (Kwen-lun Mountains). His species is, unfortunately, based 
on ver,v frngrucntn.ry materials only. So for ns I o.m nble to judge from Schell· 
wien's illustr11tions, Xe11odi1cus ta11g1dicus is not identical wit11 Xe11. 11iualU, the 
margiDnl elevations of the lntcral ribs being still more promineut thau in tho Indian 
form ancl n.ssuming the eh~pe of tl'Ue thorns, as in Tirotues, aJlll the sutnral lirrn 
dilJt>ring in the absence of cm auxiliary lobe. 

9. XENODISCUS llO'f. sp. ind. ex. n&. NIVA.LIS Dien. Pl. XXIV, fig. ·i. 

There is o.mong Mr. Hayden's collections from th!.! llcdenstrremia beds of Enso 
n single specimen of Xenodiac118 of very \nrge ~izc, wliich undoubtedly belongs to a 
new epeoics with relationship to Xe11odi8r,u1 nioalis. On tho lnhel it is mukc<I 
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as .ZenotlilcMI cf. nieali1 ia. A. v. KmJl't's handwriting, but it is oert.,inly 1peci6· 
cally diffcunt from tl1is form, aJtbough itl deficient atate of pmer\·ation pte'l'enb 
oe from proposing a new epecilie name. 

Dimenaion1. 
Diametn of \he oholl , • 

,, ,. ,, o.mbilln• 

:I~~::... }oftl,~laa\Tulation 

_g- = l'SI ~- : 

Nm111. 
51" 
!S .. 
H ,, 

'!'he l'pecimen, which ia a full•grown individual, has somewhnt elli.ptical 
outlinoa and shows very numerous e'l'olute wliorll within tl1e umbilicus. The 
umbilicus is proportionately wider thnn in the largest l'pecimens of Z. niflalia. 
~01· do the proportions of height an.II thicknesa conform to what might be e:z:pect.ed 
in examples of th" latter species of equal size. The aperture of tl1e Inst volution 
h nearly twice as high as broad, wbereBS in the majority of adult esamples of 
X. ntDali• theso two liimensions are equal, and even in tl1c largut type known 
(Pl. XX.IV, Dg. 5), the height oC the transTerse section don not grcatl1 exceed the 
.ndth. 

Aoother difference conaiats in the ahapo of tha ci:ternal area, which is almost 
fl.at and 11ppro:i:ini11tely biangnlu, beiog borderod by obluse edi;et. 

The soulpture closely i·escmbles that of ZtMdUctta trifUllis without, however, 
bciug absolutely identical. Ono half of the last voluti.on has been preserved. 
su.Dicieutly well to show its omamentation distincU.y. It bears about eleven 
1traight riln, some of them acute and some more bulky, but in general na.rrower 
than I have ever seen them in the body·ohamber of .Zn. nfMli•. The mo.jority 
of the ribs have n perfeotly nul.ial direction, but some of them are bent tomewhat 
backwa11b, exactly as in the large specimen of Zea. ni'OO.li• from Lilang lo which 
allw;ion bas b<'cu maiie above. Tho intcrc1>St.al valleys n.ro consi1lerably broo.der 
tbnn tbe ribs. It is only in tlie viciiiit7 of the npe1·ture that the distances 
between the ribs become irregular. 'rhe greatest lieight of such rib1 as have not 
been injured l1y \1'eatherin~, hM been noticed to occur son1ewbat below the 
ninrginal 1egion, but never alnog the siphonal margin ilselr. The ornamentation 
cnu in some d1 greo be tr11ced ucross the c:a:lernal rart. the outline of which is 
a.coor1lingly 11omewl.rnt wavy. 

In the inner volutioos, wh011e surFaee hus been almost t•ntirely destroyed, 
indistinct rouml knobs arc seen in one place only. Nothing dc6nite enn be said 
the1-efoL"O as to their sculpture. 

Length of tho l>ody·chamber approximately 215°. No truce of the shelJy 
subslu.nce prea•rved. 

S11lurea.-Only n small p11.1-t of the last septum is kno1111 to me. On the 
siphonal arrn a portion of the external taddfo can be detected. The 11rincipnl 
lo.teml lobe i<1 111•pa1cnt.ly of considerable length, ag1eoing in this respect with the 
corrcs1itmding •11t11rol element in Z. ni9alil, 
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Geological pOBitWn. Locality. Number of ape1ime11a eza'lli11ed.-Ht>1len· 
strmruia bed$, 5 miles S, of En~a, 1, coll. Hayden, 

10. XENODISCUS ASIATICU~ ~. Krafft. Pl. XXVJ, fig. t!. 

Meas11remen(1. 
Diamotoroftho oholl • 

., ,, a.,,bilioa• 

¥~~k~oH }ofttwlo.t.,·olution 

~ ::eca..1!·33 ~ = ""'1.1'2G. 

" . 
"" BQ.f)., 

Thi9 is t11c lal'ge~t species of .Xe?wdiscUll, and is of pnrticul:1r inter..:9t, behtg 
olosely nllie1 to a form from the upper Werfen be~s of the south-wstern Alps whic\\ 
bas been described as Pa,.ace1•atiles prior by Kittl. 

Th•~ only ~pecimen by which this species is rcprescntd in tlt:l Him:iL:t.ynn 
collection is fairly complete, but weatheMvorn, especially 50 in 111~ \·icinity of the 
anterior terminntion of the last whorl. The meaauremenb given nbo\·e are 
therefore not quite reliable. But the proportion given for height ancl t.lliekocss 
cannot be very ml1eh beside the m!l.rk, ns in another pnl't of the Inst volutioo, 
where these dimensions can be measured more nrcur:i.tely, I obtain·~cl the quotient 

1"23. 
In its invnlut!on this epeeie; ngrecs wit.11 the preceding onl', but resemhll'> 

.Zerwdf,c111 tifoalis much mol'~ oloscly in its t.ransverse sect.ion. Tht whorls hl\ve 
a squari~h oros>·section, being slightly higher than broad. Tlic gr,•atust t!lieknc,s 
ooinoitles approximately with the middle of lhe height, Both the sip\1onnl and 
umbilical margins nre ronnded; especially the latter, lrom which 1he umbilical 
wall slopes gently and regu\nrly townds the umbilienl suture. The siplional 
part is broadly rounc\e(I. 

Although tho surface has been pBl'tly injuN1l by weathering, the sculpture 
is •ery ole~rly marked. It consist~ of lato1Y•I, radial folds, termionting in huge 
spines along the siphonnl margin. As cnch irborl on!y just cov1Jrs the siphonnl 
part or the pree~diog on•~, without cnrdopin!f t.lle tlnnk~, the marginal spines of 
the inner vo!utions 11snally stand out quite free, without coming into c,111tnet with 
the umhilical wall of the following 1vhorl. 

The last volution hears approximntely fourteen rills, the penultimate o~ie nine 
or ten, nnd the next inner volutio:1 apparently not mJrc than seven. 

In the penultimate whorl the ribs appeu to be very short and ris i surldeulr 
into marginal spines, which are very strongly developed. No U'llhilical tubcrel~~ 
occur, but in the )Mt volution elevations are in aome places seen in the umbi­
lical region of the sirles, less strong and more rounde<l than the mnrgin'll epine!l, 
but generally speaking the rihs n:·e confined to the upper plrtion of the sides. 
Nowhere do any srcondary rihs oocu1·. 

The mn.l'ginal spines do not inc1"e'lSC' in the same proportion as lite dimensio11$ 
of the whol'lii, for those seen in the Jnst rolution nre not mu~l1 Jar1,'ll1' t.hn.n t.l10s~ oi 
the penultimate volution. It 11ppra1·s frorn tl1e incren..siog nu:nher of the ~pinM-
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that the width of the interstices bears no proportion to the dimensioI18 of the 
whorls. 

No traces of the shell have been preserved. 
1 mgth of the body-ch.amber 270° or three quarters of the laat volution. The 

actt•Al_ peristowe cannot have been situu.ted much in front of the aperturti. 
Sut11res.-The sutural line is not entirelr known, nor can it be made out 

suffl'liently well to ·he · sepa.rat.ely 6.gured. Neither the siphonal lobe nor t.I'~ 

''pl1onal sa..idle are \•isible. There a.re two lat.era.I lobes present, but onl7 ooe 
]at~n .. l saddle. T11c apex of the seo~nd la.t.eral saddle is divided by the umbilioal 

Loc(llily a1ul geological p08itio11. Num'ier of speci111ena examfned.-Heden• 
strremia beds, S. E. of Muth, Spiti, 1, coll, Hayden. 

Rcmarka.-A. v. Krafft described thi.~ spo!Cies as Tirolitea a•iaticua nov. sp., 
although not without oonsidcrable hesitation. "'rhis new epccius "-be writes­
" dill'ors from Tirolites i1•j11cu11{l118, and also from nny of the European types in il:tl 
slol\·ly increasing whorls. In addition to this it attains a muoh greater size, the 
dinmcter buing npproximntely twice thnt of most European species. It therefore 
represent~ a new group of forms, which is, moreover, characterised by a body­
chumhcr at least OM quarter of n volution longer than is gtlnerally met with 
in Tirolitcs." 

There can be no doubt that in this species the similarity in scuiptnre with 
Ti1•olite1 b cl'(m mor"' rcwarkablc tlun1 in XeMdi11c1111 "ical'8, and that the small 
numhcr of sutural elcnwnt!l is also o. feo.ture common to Tfrolites. But on the 
other l1and the \'cry large uumbcr of slowly incrensing whorls iioints decidedly 
to a speeics with a rt•lationship to Xe11odi1c1111 11foaU1. 

]>amceralites prior Kitti (Die Cepha.lopodeo dtlr oberen Werfener Schiehten 
,·on '.\lu~ in Dnlmaten, Abhandl, K. K. Geo]. Reiohsaust. XX. p. 29, Tar. XI, figs. 
4, 13) appears to be nearly allied to the pre;cnt speeit.•s. It is le.<S evoluW and its 
whorls iucl'c.ls~ more rapidlr, but i11 cross-section, ~cnlpturc, and arran,,crement of the 
sutw"8.l liut.<, 1he two forms resemble each other very closely. 

Genus: Fu.lttNGITES Waagen. 

189~. Fl<••n.iil« 'Vaagon, 11<'<""1•, u,,,1. Sorv. of ln!io, XXV, p. 18" Jahrb. K. K. G,'<>L R<ioboaaot. XLll, 
p.SOO. 

1~6. Fl<dlingil<& WH)l:On, S.ll llllng.> (o.,i•,, T'lt.lmoDl. fodioa, ..,,. l'.111, Vol. II, p,,...;i,, from the Cmotilo 
fonu11110n,p.OO. 

!Biii. 1'"/•.,;~9il" o;,..,,,., Him,loyan fo,.iJ., Pol•ont. lod., .. ,. x~·, Vol. II, P1. I, Copbolopoda of the 1,,,.., 
T,iA<,p.00. 

100~. 'Fl<tni>..101« Fn."Ob,Lotb,..l'8hoo<0i<0,ll,p.ll38. 
100.J. Fl< .. u9ilt& J.P. Smith, Compamti« Shadg.,.phynf lho morine Triu of W..t.rn AD>tri<&, Pr<>C<'<'d. 

C.\;forn."Ao>d.ofSokn..,.,3rd•or.,VoJ.I,p.3i?. 
1'1()6. Ffo•in!lil" Hyait t·t Smith, Trio,.ioC<'pbalop;d g~D,,. of Am,..ica, Tl. S. Cffol. !lun. Prof. Pop. ;\lo. ,0, 

p.l20. 

}'our s1,ecies belonging to the genus l!'lemWgifee were dt&~rihed by myself 
in 1691 from the lo1ver Trias of tho Ilimdlaya9, One of them, ll'bich I oompnred 
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to Pl. tritolnd11a Waagen, has hoen re-deserihed by A. v. Krafft u11der the new spec:. 
fto name of Fl. G1ieabachi, after muoh lo.1·ger and better preser;c1l mnterials had 
been collected by himself ri.nd hy Yr. H. Uayllen. 

With regard to Plllmi11gites Rolt1lla Dien. 11 few remarks only have been acldl'd 
by A. v. Krafft to my original description, regarding the true chnractcr nf the JUedian 
prominence in the sipbonlli lobe. 

No new specimens of Pl. Saly(I Dien., in a satisfactory state of preservation, 
were available for naminution. 

Fl. GuyerdeU Dien., from the horizon of Otoceras W'ood11Jardi, ha~ not heen 
found again. 1'his species li the only one of the genus ocourring in heds older 
than the Redenstrmmin singe. 

To these four species 11o fifth has been added by . .\. ,-, Krafft, t11e materials of 
which, howE"ver, prove lo Im too sonnty to justify the htroduction o[ 11 new specific 
name . 

..Ammonttes peregrin11s Beyrieh (Ueber eini.ge Cephalopden aus den :lluschel­
kalk der Al pen, etc. Abhand\. Kg\. Aknd. Wiss. Berlin, 1867, P; 123, Tar. V, fig. -1), 
from the lower Trias of Lnda.kh, has been grouped with Fleminuitea hy Frech (Uebcr 
'l'riasammoniten ~us Kashuir, Ceotra\111.att fi\~ Min. etc. 1902, p. 134.) on account 
of the strong denticulntions of its lateral lohr~. 

'l'he true syatematio position of JJ'lemingilea ;~still unoei·tain, althou:;h there is 
some probability in fo'l'our of its being n. branclt of the genus Ophiceras Gries., us 
haa been suggestecl lJy Frech (Leth::n'l, I. c, p. 638). In Flemi11gite1 pl'a.m1rntiua nn 
intermMiate shape has been clescribed by that author tContralblatt I. c. p. 135). 
This speoies, from the lower zone of the CcmtitP. marls, has ~piml line;;, but no 
raclial sculpture or faintly serrated lnternl Joh~, ns arc seen in Opl1iaer1<1, hut 
a~ees with Flemitigilea in the prl'sence of a d;~tinot auxiliary lobe imd saddle ::m<I 
of a very deep antisiphonnl lobe. PlemingUes C.igerdeti Uien., which is likewise 
oldel' than the typical species of the gP.m•~ from the Salt Range, is .ilso cl!!void of 
any radial eculptu!'e, but hns oaly n shoi·t umh '\ica.I lobe. 

On the other hand one might suppose with nearly equal rea•on, that. Xe1wd•8· 
c-i1s, not Ophiceras, wo.s the real ancestor of Ft6mingUea. This SU!Ncstion :ippeau 
to be justifie<l by tho remnrkl"ble ~imilarity of X. plicat11~ Wnn.!!. nm\ FlemiJJyttts 
radiat11s Wangen (Cerntitl'! formation, l. c. p. 197, l'l. XI, fi~. 1). 'VM!!cn, it 
is true, ststa~ that c1·en in the most strongly sealpturcd spE'cics of F!mni11gtles 
the inner Yolutions nre 1•erfectly ~mooth, hut his illustrations on Pl. XI, flgR l" n.nd 
3" arc not in nc!Col·rlanoe with thi~ statement. 

I ~~ee therefore with J. Perrin Smith in Ilic opinion that the derivation of 
Flemiilgt'cs is still unknown, ancl that it~ rf"lntion~hip l'l'ith Gyrt111iles nncl with the 
subfamily of GymnitinlB in general is rather doubtful. 

1. FLUIINGiTBS HoHILLA. Diener. Pl. XXII, fig. a. 

l&:t?. Ficmi~11;1., R~\ii/~ Oieu~r, Hilll&l•ra11 F ..... Pnlroont, 111d., "''· x1·, Vol. II, l't. !, C}·rbn~?poO, nl l~e 
[o,..er·rri.o,p.ll3.Pl.Xl'ITl,6~_2,3.4,Pl.Xllll,lig.l. 

l' ~ 
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Jn the IlimUlaya.11 collection this &peoies is represented by a considerable 
11u1nber of specimens, a111011g which fairly well preserved c:xamples are, however 
very m11cl1 in tlu minority. A. v. Kufit Juul thcNforc but very littlo to add to my 
ol'igiual description. Ile also rol.D.nL'kd on the ~rc::it variability in the strength of 
tlw rih~, to which no SJJooial importa:icc could be attl'ibutod. All his specimens 
wc1c e11tircly chambered, with only very &wall parts of the body-chamber adhel'ing 
occ·asionn\Jr totlw last septum, 

'Ihe only point in wl1ich be diffc1~ fr.im my diagnoFi; or this species, is the 
description of the sutural lioc. 

" As regards the suturnl line " he says " I must correct au inncouracy into 
which Diener was led liy the pecl\li81' way ill which one of his type-specimens 
wn> presei·vcd. Diener •lescribed the median pi·omincnce of the siphono.l lobo iu 
high, with almo~t p!trnlhl sides and with n fhtly arditd npcx, which bears n very 
~'nall indsion on either side. Dut the~e arc not. the real oullines of the siphonal 
prominence. The drawing in Diener's mem(lir mut hnve been takon from a curi-
01H line evidently pro'1ucod by wcatherin,;, which [ noticed in specimen Pl. XXIII, 
fig. 1. This !in<~ sti!l."ts from tho siph mal f.>hc an l fo1·1ns, so to spc1k, a roof over the 
:i.ctual median pi·omincnce. 'fhe latter is hdced tolerably higb, but not as high 
n~ Dien.or snpposoJ. Its tllp is of n more or loss highly rounded sha.pc, and bas no 
such high-standing inoisious as are indicnted iu thll figure necompanying Dicner's 
deocription. 

"A ffeoond e:mmplc illu~tl'ft.tcl by Dien!r on Pl. XVlII, fig. 2, sho1vs n sipho­
nnl pl'Omincacc, which agrees 1vith tha~ no:icel iu my Hiru6layan examples. (see 
figure of sutuf6S in my ~pcciml'n illustrated on PL XXII, fig. 3). 

'; Dil'Dl'l' comp'l.rcd Ptemingites Rol1illa with Fl. gla11er W3agen (!. c. Pl. HI, 
fig. 2), as be believed the s:phonol promineuce lo be very similar iu both speoies . 
.-\ny such rescmblnuc\l is, of c1urso, fictitious, os it relil!S on tho error alluded to 
aliove." 

A rc-cxa.Jiination of my type-specimen lm~ convinced mo of the oorreotness of 
A. v. Krafft's obsorvatio::as. I do not hcsitat:! tbe1·efore to accept his vie\V as to the 
advisability of removing Plemiligile1 llohUla from the group of Fl. glaber. 

Geological poaitioll. Localitg. N11mber of speaimem e.i-amined,-Hede~ 
trcemin. beds, S. E. of M utll, Spiti, 10, ooll. Hayden, 1, coll. Krafft. 

Z. FLElllNGlTES llUTHBNSIS v. Krafft. Pl. XXII, fig. 2. 

Meas11re1ne11t1. 
II. 

65 ... app • " " " .. 40 
ua " " 1 

n , .. ... 1T 
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"Tills speoies is closdy allied to Flemingitet Rohilla Dien., but can be distin· 
guiahcd by its much more robust and moro regular sculpture. The affinity with 
}lemingita llolitlla i~ evident from the similarity in gcneml shape, transw1·se 
~ction and sutures. 

"Siphoual pn1·t Jlnttcut:d, with sharp mlrgiunl edge'l, including a narro1v 
$iphonal area. ll:u:i1nu~ thickn<JSs ~ituatetl belo.v tho.i mitldle of tho sides. Theso.i 
nre fl!ltly our1·ed rm their outer halves, buL strongly nrohed iu the uwbilioal region, 
and descend in a steep cu1·ve towards tile umbilical su~urc. There is no umbili· 
cal edge present.. 

"Tht: sculptu1·e consists of stout knob~ protrnc•ed into short ribs. which arti 
sometimes higltest either rwnr or bel•.HV the middle of the heii;ht of the laternl pai·ts. 
Although these ribs broaden out and become almost oblitcrnted iu the direction 
of the siphonnl p:-rt, the soulpturc may he Sil.id to crnss the external nrea, as the 
latter bulges out along the radius of ea.ch rib, thus pro:lucing a somewhat po1ygo· 
na.l outline. This charactor is espocinlly well mo.rked i1l my type-specimen, which 
is of moderate size, much more so than in lo.rge examples. Whether the sculpluro 
changes on the body-chamber or not cannoL bo decided, as in neither of my two 
Gpecimens can the length of the body-chamber bfl made out 1vitb C1;1l'tainty. llut the 
auterior portion of my larger epocimon, which, so fol" a.~ oan bea.sco .. taiucd, is less 
distinctly sculptured thnn the rest of the la.st volution, probably belongs to the body· 
chnmbcr. 

"Indistinct spire.I striations can be soon locn.lly ir1 tho smaller specimen. 
"S11ture.i.-Simila1· to thos~ of Flemi11giles Rohilla. 'l'he external saddle is 

not de11ticulated along its inner slope. Siphouo.1 prominence not entirt:!y known. 
The second lutoral lobe bears the s11.1ne oblique denticulation ns is seen in Ft. 
flohilla. 

" Geological position. Lt;,cautg. N1m1bu· of spccil/lens exa•11i1ied.-HeJ.cn· 
strmmin beds, S. E. of Muth, Spiti, 2, cull. Hayden." 

3. FLElaUNGITKS G&IBSIU .. CllI v. Krafft. PL XXII, fig. 1, XXllI, fig. 1, 
Pl. XX, figs. 2·5 (sutures). 

18~1. F/..,,in9tlo~ •p. i•d . .,,,,f!.lrilo6olo(Waag.) Di<oor, Hlm,l. Fu ... Pol. Ia~., oor. IV, Vol.II, Pt. I 
Copbolopodaoflh1low<rTrla.,p.lll,Pl IVII, 6g.ll. 

MeanrtmU1t1t1. 
I. II. III. 

(Dieoar'etype.) (Pl.XXIIl, fig. I.) (Pl. XXII, fig.l.) 
D 67 mm. llOmm. l2!lmm, 

" " . 35 
" " " " •IO " IS " 

" " " " ? 
D 

3·0,1, u 3•H. i,•93 

• Tho &d.!1111 widlh of tbe ombiliou• lo 23 mm. Ao !bi> opoeimor1 ho no shell, while tb1 01bcr opedm1>1 hl•e 
panollhoohellpl'ftl!ncd, whiobw11>tol:ouinle10000.Dlwb101UUuriu1rtbewldtboftbo ombi\lou1 lhe d1.1mot.rof 

tbe nmbiU011 in •p<oimen l ;. 1i•n u 2~ mto., the dllforeo<e of I m111~ romiopondiog approrimatelr to tbP dooblt, 
·tbiokn•11o!thoobellin a'm•ll•)l'l'<im•n. 
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"This species was lil'!lt collected by Mr. C. L. Griesbach S. E. of Muth, Spiti, 
and described by Prof. Diener, Scarcity of muterinl prevente1l Diener rrom giving it 
n new speoific name. He compared it to Flemingites lrilobatm Waagen, with which 
he found it to agree, espcoially in the obnro.oter of its suture~. Among the recent 
collections of Flemingite1 made by !\Ir. Hayden this species is, with the exception 
of Fkn. Rohilla, the mW common typt>. Thanks to the large numhf"r of well 
presened specimens now n'l"'ailab\e, the species can lie more fully described and 
no.med specifically. 

" As far as conclusions oan he drawn from mea.suremems of my typc·spcei· 
mens, the involution appears to decrease slightly during their growth. This is, 
bowc,·cr, not quite certain, as the measurements 11re not entirelr reliable. The 
thickne~s of the Inst volution, especially nrar its anterior terminntion, could not be 
measul"t'd exactly in aar of my spt>oimem. But whl'rC I was able to me11sure 
height and thickness of the whorl nt"any other place, I found the last volution to 
ho a little less than twice as high a.s broad. 

" In we\l.preserrcd specimens the external part is broadly rounded. It does not 
pas.<> gradually into the lateral parts, hut fa separated from the latter hy obtusemar­
~fonl edges. Now ere did I obSE>I'-~ ~harp marginal- edgea in unweatherd ape~· 
mena. In one of my specimens the inMr volutions show the external part rounded off 
almost evenly. There are, however, se,·eral weathered specimens, in which tho mar• 
ginal ed~e~ nrc of acute ~h'lpo-the result of the weathering, which hns attacked 
one of the ~ides more strongly than the aiplwnal part. Diener's typc·speoimen i" a 
weathered specimen of this el·~.rnctcr. Diener, consequently, was led to believe 
that tl1(' inner whnrls of this species nre pro1·ided with shnrp marginal edges. 

" The l:irgest trnnst"rrse diameter is situated soma.what below the mirldle of the 
hf'i!?ht of tho lateral parts. Tho flanks are ourvo:l rather strongly near the urnhi· 
lieus un<l join the umbilical suture withou• forming any distinct edge. Umbilical 
wall low nm\ l'ertieal. 

"Sct1lptt1re.-Thc> sides bear stl'11i~ht, radinl ribs, dying out i::-radunlly townrda 
the umbilical nnd siphonnl regions. Their highest elevation is slightly below the 
~'rldle of the lateral part.~. The ribs vnry mn.ewhat in numher nnd strengtl1, 
hut Dicnn <'ould not nsc('rtnin whether the unequal stren!l:tll of the ribs ll'M due to 
weathering 01• not. This quf'.stion cim now be easily deoidecl, the irreg1d1'rity being 
clearly original. The figured ~peeimcns exhibit distinot sculpture on the inner 
t"o1utio11s al~o, whe1·eas in the type de~odbed by Diener the seulpturr, of tl1c im:e1· 
whorls !ins hl'en destroyed. 

" Counting the strongn ribs only, we find flint approximately ten of them 
necur in 011c ,·olntion. The rihs np1w11r to increase in strength in proportion to the 
climl'mion~ or the ~p€cimcn. }Ty largest srl'cim<'n, attainingn diameter of 246 mm., 
shows ,·cry stout ribs near the end or tl1e rilrnmbered part of the shell, nnd tlieso ribs 
are separated hy deep and rounded intercostal valll'ys. 

" Delinite stJ\tcmenb as re~rds the sculpture of I.he borly·cl1amb6r aro out of 
the qurstfon, as the only two specimens of Fl. G1'ir1bachi with their bndy-chnmbers 
pi·e~erved nre hndly damaged and rm.shed in the anterior pa1·t of thf' last volution. 
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It O.pJJears, liowenl', that the sculpture becomes more delicate again nod thP, ribs 
more numerom. Tho specimen illusirated on Pl. XXII, fig. 1, might justify us in 
&.BSuming that t\\"O 01· three ribs together form radial elevations separated by deep 
furrows; hut whether these apparent elerntions and furrows were original, or 
11ave been produced merely by weathering must lie left undecided. 

" Remnants of the shelly substance, with the charncterilltio spiral st1·intions, 
have Leen preserved ill several of my speoimens, 

•' :Bocly-cliamber.-Tha length of the body-ohambcr is apparently 205° in the 
s1~·oimen illnstrntcd 01> ...,I. :X'X'r fig. I. In my largest example more tl111n one· 
half o: the last volution belongs to the body·ohamber. The specimen illustrated 
on PL XXIll, fig. I, is almost entirely chamberOO. 

"Sufores.--l'hc illusti·ations of the sutural lines of four specimens tend to 
sho11· th1J variability prevailing in the arrangement of the sutuml clement~. Tbi~ 

v111:,1.bility is so rnarl:ed that Wf' must conclude tl1at, in Flemii1gile1, the sut11res 
'aro nltogcther of little systematic vahrn ; for 1rnro we to clu.ssify the speoimens here 
described according to this chnmcter, \\'\) should be obliged to introduce olmoi;t as 
wnny species us there a1·•· specimens. 

"The siphonal lobe and its median promim11100 arc sC\Jn in specimen I. Tlui 
wed;l\U prominence is of great height and richly clenticuluted along its sides. Th~ 

i;ipho.:inl lobe l'cach1•s in this specimen almost as low down ns the principal la!eral 
JobP, whcrcns in sp~eimcu IV ir is rery shallow. The oxtcrnol s:uldle in spccime11s 
I and II is o.lmost as high as the principal Jutei·al saddle, in specimen III (fotiuctly 
lower, hut in spccinwn IV higher. The lilt!.lral SAil.dies are also subject to vnrintion 
io height, ~hnpc, nnd in the manner in which thdr siclcs are dentioulnti•d, hut it is 
hardly necessary to <lescribe the features of the vnrious specimens in detail. Va1;a. 
lions :1rr: als:i see!l in the un1hilical lobe. 

" Ge(Jlogic<il poaition. Localit!J . .1.Y11mber 1if apecinum1 e.mmiued.-IIcden­
>trrewia beds, tS. E. of )[nth, Spiti, 10 (many of them frngments), coll. Hayden; 
Lilang, l, coll. Krafft; 5 mile~ 8. of Ensa, 6, coll. Hayden. Chocobte Limestone, 
Kuti, Byans, two tloubtfol specimens, coll. Smith. 

" A.Ofottie1.-This spcoies must in the first instance be compared toFtemingites 
trilobalua 1YMgen, to which it ia dusely allied, ooaording to Diener. I must confe~s 
myself unable to deoidetho question of affinity, but itappen.rsccrtain thot simil&riti.-s 
in the arrangement of the sutural line do not suffice to esti~blish a close relationship 
between species of this genus. 

" Waagen's diagnosis was based on the dci;cription of a ~ingle fragment, who~e 
characters are not very dietinctly marked. The amuigcmcnt of the spiral striatioris 
of the shell is approximately the ~ame in the Salt Range and in the Himii\ayan 
species, the C".lfl\Jeutric strim diminishing in strt>ngth the nearer they approncl1 th~ 
umbilical region. But it is doubtful whether or not this cluuacter is really of 
~r~temath: importance. 

" Dfo11er was p1•obe.bly right in compu.ring the two species, hut it .is uth:.d~· 
impossible to decide the question of identity, taking int'J consideration the defrctivc 
state of presernition of Wnagen's type-specimen. 
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"We nre, moreovor, justified in doubting the ~pecific independence of Plem~ 
ingites triJobafos, which may perhaps he identical with Fl. jler11i"ngia111u de Kon. 
The invollltion, transver.;e se~tion and &Julpturo are crrtsinly ~uffioiently simihr 
to warrant the supposition I hat the spcoim~n 'described as Fl. lrilobatm by Waagen 
ropJ"csents an inner whorl of Fl. jlemingianus.1 Unfortunately, hoth in the large 
specimen of Fl. flemin9ia11us Waagen 1 (Salt Range Foss.). e. Pl. XU, XIII) and 
in this spooi1mn the innPr whorl11 are damaged. I am therefore unable to arrive 
at n deli.nit~ 01nclusiou as t,i their identity. 

"Lc1"1'ing this quPst.ion nsirlr., we may co:npare Flemi11gites Griesbac/Ji ihP.lf 
n·ith Pl. jlm1i11gi«nus, 1u the l~rge size att.aineJ by both ~pecie•, and similarities in 
inrnlution nnd sculpture, point to a ''el',f close affinity. A~ stated abon', tbn inner 
'IThorl< of Fl. fl-emi1Jgiri1110 c1nnot be enmf)are:l, be~au~e whern prcs~nt in the 
lype of the ht I er species they are dam'lgl'd. The penult.imite and Inst volutions of 
Pl.jle111illgia11m1, so far as they consist of 11ir·chamhcrs, hardl.1• differ in ~eulpture, 

from Pl. G1•iesbachi. 1'hera is only a slight difference, as in the Salt Rnnge species 
the cxtcrnil part is highly nnd e1·enl.1· rounded, without nny trace of marginal 
cdg<'s. Ano1hcr difference in sculpture is seen in the ''e1y la~t. portion o! tl10 
eha.mlterfd part of t11c sl1cll. It is probable nlso that the hody·ehnmbcrs of both 
spC'eies were tlifTel"ently sculptured. In Wangen's type of Fl. jlemillgi<t1111s 'ITC 
ha1·e n. numb<'r of rather closely sot ribs, covering the sicl<'s of !he four or fil"e lnst 
air-chambers, but wilh tho hnginning of tlie hody·ehamlJC'r tho scul11ture changes 
nhruptly.3 '!'he rihs bcc1mc l"Ct',\' much ~tronger, highly olenJterl near the middle 
of the ]ateml pnr1s, nm\ CO!lsidHnbly more distant. 

"If we nriw compare the l:ll'gest specimen or Pl. Griesliof'hi, we find thnt n 
se11lptu1•c n•r_1· similn1• to tlin~ in the bo:l.y-chnml1er of Fl. jlcmingiaims OCC'Urs in 
till' la.o;t por1ion of the chamberecl pa1•t, This fe~turt! hy it~eH would be or sliglit 
importane", ~ince the oh1ngc of ~culp1urc m11y not nl,,.a.1·~ coincide with the begin­
ni1 g of t11c ho·l)·-chnmhei·, but whnt is of µ-re11tcr impol'tance i~ the fact that the first 

11n1t n.t lc~~t or the hod~-.c11nmllt'r, on the spt>eimen mPntionPd, hos what appear to 
l.w hundlcs of 1'ibs, united into radinl 1•lel"o.tions. Waage11, it is true, speaks of thin 
fo!ds on tho bocly-cl111.mb<'r of Ftemfogiles jlcmin9ian11s, hut they arc much less 
di>tinct on his "1Tcl1-prc<('rfe:I spe:iimen th11n tlle hundl·~s of rib~ nro on lhe 
wcatbcr<'d hndy-chnml>cr of Fl. Orieshachi. Thus tl1P sculpture of the body 
cl1nmhe1· of Ff.. Gl'ieab,,clii, tak<'n ns a whole, ormnot be said to ngrcP. with that of 
Fl jlemi11gimi·1a. 

"The lJo'ly-ch'lntbcr of my lar;est specii\Ilcn, nltho·Jgh da·na;e<l, must ho sup· 
po~ed to Jinw originally been more strongly compre~cd than in Fl. jlemingiamu. 
'Jhe furrow running nl<i11~ t'1e mi11'\h~ line of t'ie sipho1111l part of \fnagen',; types 

•"Aoeordlngtoll'aal'o11(homoj.,,.;tyor1heri!..inoitbor•p<'<i""•'"•ltcrn•t<lywonkcra11dotronger(l.o.,['P.lll3 

~11d l~D)." 
• g Woa~on figu,....i" '"""'d "P"''""'" on Pl. :JilV, bnt thit •p«i """ j, D>i"ing io 111" toll.,,tim <>f tr po•. It 

1Dmtl•nbeetilooto\ongwith Lwoolhcr•P"'inl<'D•,olaot 1f&•jl<'Dd•k><tl.o~p.i!ll), Lhol Lo ad Mr. Wrnnc load 
rollcot»d fonr opo.'<irnor.1 kltOjl<lb~•." 

>" Tl~o i• m..t •~n..-11 rnon1rl1 in WM~D'• illno'"'t;OD.r 
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cannot be seen in my largest example, although the siphonal po.rt is well enough 
preserved in one place. 

"For the sake of comparison I give the measurements of Waagon's type and of 
the specimen mentioned. It will be seen that Pl.jlemingiamut is more eNlute than 
auy of the specimens of Fl. Grieibachi. 

Flt111.Pl""''"!liau1 
(Waagon'.lype). (lori;nt•!""imoh), 

D '" mm, "" mm. 
u !lO 101 
A H(?),. 81 

c 58 ' " D 
jj :MS 2·.J.3 

A 1•27(?) c 
"I am therefore inclined to helieve that Flemi119Uea Gi•il'abachi is c\oselvallied 

to, but not epeoifically idchtiea\ with, Flem. flemi119ia111ut de Kon, from tho Cerntite 
Sundstone of the Salt Range." 

4. FLEllllS'GlTES nov. sp. ind. Pl. XXV!IJ, fig. 3. 

"Among my collections from thr horizon of Hedenafrm11Jia MoJaisocicsi nt 
Lilang there is a fragmentary spccimPn o[ a Flemiilgites with hcnutifully preserved 
spiral strim. It may be srecinlly mentioned a.s it belongs presumably to a uo1v 
species. 

"Transverse section com11rrs.~ed, being twioe ns high n.s broad. External p~rt 
nlmost qnit<: fl.at and providecl with clistinct, although somewhat obtuse mnrgina.I 
erlgci;. Sides vel'y flntly nucl regularly nrchcd. Umhilic~l mnr;;in round<'d oil, 
umhilioal wall high a11d slopin!-: towar,ls the umhilicnl suture in a ro.~ularly 

rounded curve. The whorli o ;crlnp one nnotll~r hut very little. 
"Hardly any sculpture is si?cn on this specimen. In one place only could a 

very low rn.Jinl rib he notice•!, which becomes ohlitemtcll in ~ho middlo of tlw sidl', 
when a simibr, but still lower fold, appears at some distance from the former. 'fhc 
spira.l striation is unusually distinct, a.llhougl1 mnst of the sh..Jly sl\hstuncc has been 
weathered away. The striro o<'cur nt irregular distances froni ench othor, nnd arc 
strongest near the external part and on tho middle of the side:<. fo the umbilical 
region the skim are seeu less clearly, and the external part appears to \Jo quite 
smooth. 

"Aa no sutures are visible, tile fragment must belong to the liorly-cl1amber. 
"Bemtl1'ks.-None o[ the Salt Range forms of Flemfogile1 enn be closl'ly coin· 

pare(l with the speoimen from Lilang. Mem. glaber Wang. i~. pe1•haps, tho most 
similar in t.mnsverse section, but tho external par~ i:1 narrower and the maximum 
thiokqess less. All the rest of the congeneric ~peci••s from the Snlt Range differ 
oonSiderably, Flem. radialu11 Waag. and Flem. rotula Woog., t\VO spcr.:ies very 
nen·rtj allied, if not idenlical, wilh each other, have· much flatter sides nnei more 

Q 
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proruinent s\·ulptar<'. Still more strikingly do the other species of Pl~m.tngitea, ns­
dcscribcd by Wn3gcn, differ fron1 the present form. 

",\s the other lfou:ilnyan representatives of tho genus Plemiugiles a1·e like· 
1rise much moro distinctly sculptmcd, 11'1.l may suppose that this fragment belongs 
to a 1:uw species. 

"Geolo9fo11f positioN. Locality. Sm1Jber qf specfmens exami11ed.-·Heden· 
slL"<llmi11 bed~. J,ilnng, Spiti, 1, coll. Krafft." 

5. Fum:SGITES sp. ind. ex nff. SA.LY.!. Dieu. Pl. XXII, .lig. 4. 

'rhere nr•• two ~pooiri:tens in l[:iydcn's collection from· the ITedenstrromia beds 
of Spi1i, recnlling Flemi11gites Salya Diener (Cephalopo,Ja ·or the lol1'ef Trios, 
Ilim:'il. Fos~. I. c, p. !l6, Pl. XIX, ftg. 1), but 11·]1Ptlwr they are iden.tioal with that 
species or not., cannot be deeitled. ThPy nre strongl;r crushed aml do cot allo11r 
exact measurements of their trnnin"ersc sections to be made, They are otherwise 
also too badly pn'served to deserve a speciul dcsoriptiou. 

In one of tlrn specimens the sutural line is fairly well c:s:hibited. It agrees 
with the trpc of Flem. Safya in the general arrangement 1ind even in the details of 
ihc contiguration of lobes and saddles. It must, ho1re1·er, be borne in mind, that 
in the genus Fle111i11gitcs gront indiviclunl variability has boen noticed in the de· 
Yc\opw.ent o[ the sutures, and thnt this clrn.raotcr •·nnnot therefor(• be considered to 
he of puramou11t ·'flecific importance. 

Geological position. Loca!Uy, N1m1ber of specimens eranii11ed.-1Iedc11-
~trccmin hc<!s, ;, 111il··" S. of Ensn, Spiti, 1, coll. lfayden, S. E. or Muth, 1, coll. 
Ua~·dcn. 

llcmarks.-lt is probably to Flent. SaCya that the American representative of 
the gem1~, Fl. Russ!'lli• If~att rt Smith ('1'1·i1mic Ccphnlopod genera of America, I. c, 
p. 121, Pl. I, fi~rs. 1-3, LXX, fig.~. 1·3), !< nenrly nlliorl, nltliough the relationship 
<lees not 11pp,·:ir to hen very cloie one, They agrne in their involution, but the 
American specie< h:IS the siphonal p111t more narrowly rounded and tho ribs in the 
outer ,-o]ution ll'ss olost•lv set. Th1i short siphonal lobe in the sutural line is re­
marka\Jlc. f( rea"hcs oni~· onc·hnlf the length of the principal In.total lohe, exactJ1 
flS in Flem. rodialus \f1111g. It mn~t, however, ho mentioned, that :r>foetling 
(Bd!agehd. XIY, Xcues .fo\u·b. f. Min., etc., p. 459) is inclined to consider 
Flem. 1•(1(/i11/11s ns a juvenile iDdiridual of Flem. jlemin9iam11 only, not &s a proper 
species. 

Genus: 0TOCEltAS Griesbnoh. 

IJl•><ml' Gr;e,J.aoh, Palmootologim\ Dnles on the lowor TriM of tbo llimila100, n-rdo, 0.-~I. Sorr"J' 
oflndi>,XllI,p. io,;. 

(}/~er~• Uion•·r, Hi.Ml. Fo.,, PolR>Dnt. Iud., "''·XI', \'oL II, Pt. l, C..pbalo{IO<kof Uwlowcr Triaa, 
p.Ul. 

'l'o my diagnosis or Otoceras 1'ery 1i1t'e ha~ since been added. It has been 
dcmonstrrrmi h;r .Frech (Lethrea Pnlmozoioa, II, Dya9, p. 576, 629), who claime a 
i;reneric rauk foi· Otocet•as, that in 0. Woodwardi Griesb. the hro branohea of tho 
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aiphonal lobe e\'euhnlly become bieuspidate. On re-examination of my type· 
specimens from the Otoeer:1s beds of the Shalshal cliff I ha,·e not noticed this 
ohnracter in any of the othor spJcies, and ev ... n in Otor:. Wood1cardi it is quite an 
eJ:ceptiou, In tile n1ajorily of examples ench of the two narrow 111.•eral brtmohcs of 
the sipllonal Jolie tel'll1im:ites in one ein~I" sharp point 

A speoies rro111 the \owe1• Triassic beds of the Ussuri district, rcseml1\in3' Oto· 
certNI in the infh1ed slmpl'l of its 1unbilioal region, which I <lescrihed n.s Propfychites 
otoccratoide1J (llCmoil'es Com. Gful. St. rettrshourg, XIV, Xo. 3, p. 36, Taf. III, 
fig. 2), has been inc\t1<\cd in Otocem.& b~· ~evero.l distinguished anthors (t;, v. Arthn· 
ber, frech, nncl Noctling). I ca.nnot agro~ with thi~ view. The Siberian species 
differs from Otoceras in one of its most essential charnctei-s, nnmclr, in the shnpe of 
tile siphonal pn1-t, which is neither ac11te, nor trioo.rinate, but reg-t1l11.l'ly rounded. 
Another distinctive i'eatm•o is tlu clornlopmunt of its siphonal lobe, which is deep, 
broad nnd st1·ongly 9errnted. I must therefore insist on removin~ the Siberirm 
species from Otocer<11. Its external rcsemhlnnce to the latter is only one of the 
many rascs of convergence, which aro noticed so often among groups of .tl.111mo11oi· 
dea developing along very difll•rent phylctic lines. 

In aocord11.nco 1Yith E. r. Mojsisovics {Ct>plmlopoden dcr )[edi1rrranen 'J'rias· 
provinz, Abhandl. K. K. Geo!. Reichsa.nst., X, p. ~21), I thiuk lbnt the intimate 
relationship between Oloceras 11.nd Huugaritefl docs not make tho clcn1tion of 
Otocera1 to a. proper gmrns neccssnry. But if n generic rn1\k should he conceclc(\ 
to OtocertNI, ns has been advocated by F1•ech, its place must cc1·tainl~· he 1war 
HungariltlJ, which makflS its Jirst appearuncie together with OtoceraB in the Permian 
rooks of Julfa (Armenia). I om not able to undPr~tand the rl'.!ll.rnns wl1ici1 
induced Hyatt (Cephalopoda in Zittel's TcJ:t book of Pahcontology, En;:lish ed., 
p. 553) to group it with 1fam1ites in his section of Nannitidm. 

In 1897, but VOL'Y fo1v l'CJll'esontn.tivcs of Oloce1•as "·c1·u kno1l'n to me rrom 1.i1c 

lower Trias of Spiti, ono single spcoimco. only of 0. Olivei from Kulin~ 11llowin~ of 
a si:ccilic determination. Hayden's nnd A. v. Krnlit's collections have considt>rnhly 
iocreased the number of forms known rrom Spiti, hut uevcrtht~less Otoce1·111 i~ 

met with there less frequently thnn in the Slmlshal clill' Oi' near Kitmg!Lrng E. G., 
on the sontbcru slope of tho Kiti pass. 

I need 1~ot onk-1· into 11. doJtni!c<l clescription of the ~pedmcn~ rcfornblc t'l the 
species enumerated in my momoir quoted alwve, as their ex·uninat.i"n Im~ not lc<i 
to any new results. The difficulty of distingui~hing the different. species Juts ohli~cd 
me to abstain from n specific dcterminntion of the mn.jori1~- of tlw specimen' 
colleeted hy H11.yd<'ll, whicl1 a.re either frn,,"'Jllenh of liody-chn.11.bers or of which the 
sutural line canuoi be mnde nrcessible to examinntion. Among thc~c. ~peoinwn~ are 
represented from the following loc1lities: ~- K. W. of K:ig:i i 5 mil~s S. of Ensn; 
N. N. W. of 1Jnnks11 E.G.; Rahni; river; Rh:ir; S. W. of Gaiehnod. Among the 
species wl1ioh I have been able to. determine the group ,,f Otoceras fiHillell(ltum 
is- not represented. 

li'o speeiCD8D8 of Otoeur.u arena yet known from the lower Trias of tho Lis.•a.r 
and Dhanma •aile,s and Qf Byaae. 
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1. OrocEtU.S WoODWAllJ>I Griesb. 

18'i0. 0/o<trai ll'"oodt01<•Ji Grioob0<I. p.-o p«•I<. P•t.ontologioal not<>• on lh• low'' Triu of lhe Hi111,l•1 ... 
R-..J., Geo]. Suto. of Indio, XIII, p. IQ;, Pl. I, Gg. 4., II,&,:•. ll. 3, 6, Mo~ I, 4, 6. 

1897. 0/0<:ora• ff'.,.,/.,.,,.,/; Diener, Him&!. !1'011., Palicon\. lud~ •«· XV, Vol. II, Pt. I, C<pholopoda of lho 
J.,worT<ia" p. 156, Pl. If, Gr. I, l'I. Ill. fii,:. l, Pl. IV, fig.<.:!, 4, S, Pl. V, fii, ... I, 3,5, Pl. VI. fic.16. 

!~OJ. Ol0<mu WooJ.,,..rJj l'Mh,Lotlu"" l'alo:oio'ca, Vol. II, DJ .. , I'• i;;5, &g.·J,p. 628. 

Otocera8 Woodtoardj turns out to be the most frequent species of the genus 
both in the Shnlsh:il clilf and in Spiti. In Ifaydea'e collection ten speoimeos, allow­
ing of a safe d·~tcr111inntion, havll been noticed. Tl.iey wor<1 fount} at the following 
localitiea: Kbar; 5 miles S. of Ensa; S.E. of Muth; Kuling. 

2. 0TJCE1us cf. UNDATtl'll Gril'sb. 

18S0. Ofo<<T"' fr",>OJ.,,.,,.,fi oa~. u,,.fo/4 Gri<•k.ch, l.o. p.107, Pl. I, 6g. 5. 
1597, Ot.xm,. undato., Dionor, lliu,ltl•~nn }'~ .. , 1. "· p.162, Pl. IV, tig. 6. 

A fragmentary specimen, collected 5 miles S. of Bosa by Ilaydeo, reminds 
m•· of Otocer1111 umlatum by the presence of wavy folds on the latcr<1l p·irts; but 
th .. sc folds :ire too indistinct to warrant a complete identiiloation of the species. 

3. 0TOCER.t.S CLIVJU Diener. 

01°'"""' Ctioti Diener, lli111&l•Y·•n F,..., 1. c. P· 161, rl.111, ~go.2, 4, Pl. V, tig. ~.Pl. VII, 8g. 11. 

Tl1is speei(•s, which differs from Otocerra W'oodwardi Griesb. in the smaller 
number of auxiliary olewc11h outside the umbi!ioal suture, is rcprosoutcd in 
Ilaydcu's colh~ot.ious hy four s;>ecimons from the foHowing loc:il itio.?s :-6 miles S 
of Eusa; S. E. of Muth; S. W. of Gaichund. 

4. 0JOCHRAS nov. sp. ind. nlI. CLil"EI Diener. Pl. XXXIX, fig. 8. 

There is n sing!o.? fragmentary specimen from the Ot.oocrns beds S. W. of 
Gaiebnnd (cllll. Ilaydcn) which, nlthough rceii.lling Otoceraa Woodwm·di in tho 
sha·le of its uml1ilic.1s a·Hl in the 1no~l J of ib involutinn, mu'it be separate.I from all 
spc~ies o[ Otoccra11 liitht>rto de~erihed on necount of tho peoulfar charaott"r of its 
sutural line. 

Only one clistinot lateral loh<l an<l s.1cl lfo a.re cle•·elopcd, which agree 
tly with thccOl'rcsponding ele1nc1lts in O. Woodwa1•,/i. But tho large latera.1 

saddle is followed immediately by a brood umbilical lobe, within which two lo1v 
sad(lles au inclivi(lu 1li~ed am~ug tho rctDaindor of the points and dentioul:ltions, 
We might o lnsider'tbe first as nu eq1iivalent of tile second lateral and the se:::ond 
a..~ principal auxilfory sadUle. In this 08/ile the present suture would be comparable 
to that of 0. Olfoef. 

A tendency to variation in the sutures of O. Olirlei, directed towards the 
development of a very brond and coarsely serrated aooond lateral lobe, and a 
reduction of the second lateral saddle, might lead to a suture similar to that wbiolt 
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is seen in the prt•sent species. The suture illustrated is nut oonfined to one single 
septum but oan be noticed in nil the septa acoc~sible to esamination. 

Thia is nnothcr instanoc of the extr11ordinary variability of the sutures in 
Otoceraa, as hns boon explained io my mcmofr on the Co:phalopoda. of the 
Himnlnynn lower Trios (I. c. p. 15,i,). 

Genus: CERJ.TITES de Haan. 

CER.1.TITES l'0:111LtO v. Krofft. l'l, XXVI, fig. 3. 

In the Himalayan collection two specimens were foun<l with this nnme on 
their labele in A. v. Krafft's hnndwriLing, but not accompanied by nny descrl11tion 
in the text. I consi<ler the more co:nplete speoimcn from the Hcd~nstrremia beds 
S. E. of Muth (coll. Hayden) as protot·ype of the new species. Although poorly 
preserved nnd cousidera.hly injured, it is undouliledly a trne ro:prcsentative of the 
genus Ceratite1. 

Its mcasuremt!nts ai·e as follows:-

.. ,. ,. nmbilioUI 

~i~k:t ... Jof1ltolo•tvoht!ion 

:l!liom. 

13" 
16" 

19 •• 

This is n widely umbilicnted shell, with n squnre transverse section, tho 
greatest thickness corresponding to tho middle of the sides. The external pa.rt is 
smooth, flatly curl'ed a1ul provided with a very broacl a.ml low rocdinn ked. It is 
marked off from the lateral part~. which nrc almost flat, by n diatinct marginal 
shouldt>r, which is not a.cute. Umhiliool wo.11 high amt steep. 

The inner volution~ lminl:' nlmost entirely destroyecl within tl1c wide, open 
umbilicus, the sonlptul'e is visible on the Inst whorl only. It consists of strong, 
rndinl ribs reacl1iug fro:n the umbilical edge to the mnrginnl shoultler. They are 
nearly straight, ilfrcct<.'<l mdin!ly and as broad ns, or slightly brooder thnn, the inter~ 
costal rnlleys. 'l'hcy arc low 1rnd narrow in the \·ici11ity of the umbilical mnrgin, hut 
bronden out towartls tlic middle of the flanks, where thev reach th1·ir mo.ximnm 
height. The majority of the ribs arc perrcctl.r strai!;'ht: hnt soino show a sli;;htly 
falcirorm cur;e, bciug faintly cun·ed forwat'<I near the nmhilicnl ancl sipiion~l 

margins. They terminate abl'llptly nloug the marginal shoulder, without swclliug 
into knobs or tubercles. 

Tho aperture is situated a ;ery short djstll.llC•1 in front of the Inst septum. 
A very small pa.rt of the \Jody·chambcr only ha.s thus boon pr<!served. 

S11tiire8.-Althougl1 pntly injured by wca.thoring, the sutuml lino ca.n be 
followecl with sufficient accuracy. 

Siphonal lobe brood, serrated, with a high and roumlocl median promin~nc.i. 

External S6<lille lowet· than the prindpa.l laten1l one. All saddles with r11gularly 
rounded top9 aud entire mnrgins. Lateral lobes 1Tith delica.to dentiou111.tions, which 
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arc rC<Jtricted to their Ye1·y bases. Umbilice.l lobo with stron~ indentations, but no 
nuxiliary saddle is indiYidualiscd. Tho sutural line of this specimen hai not reached 
a higher stage of development than in tho majority of species of Ophicera11 or 
Xe11odiBc1111. 

The second spt'cimen, idcntifid with Ceratite.J pumilio by A. v. Krafft, is 11 
fragment from the noduhr limestone (Niti limestone, Noetliogl ahoni the horizon 
or Rhy1ichrmelfo Grielf){lchi, collected near Muth by II. Uayden in 1901. As the 
prc-cnce or this specie~ a11'1 of Tirolite11 i11j1icu1d1u v. Krafft is the chief argument 
iu f;n·onr of a t·orrdatio11 of the Xiti limestone with 1hc lo1rnr Trhs (Sc.l'thiun 
sta·.;e), I am nblige<l to ssy a few wo1·ds about thi.; specimen, which would otherwise 
n~,t he worth mentioning. It is o. very poorly pre~erv<'cl fr~1gmcnt, consisting of 
o.ir·chambcrs only, as may be seen fro:u tl1c illustration on P!. XXVI, fig. 4. 
That it belongs b tho g.mu~ OeraWe11, is pretty C!~rtain, hut its identity wltb a. 
p11milio cannot be cstablislw<l with any probability. On the contnHy, whnt is soon 
of the sculpture ten<l~ t:J show th1t tbL'l'C is some dilfereuce in the direction of the 
ribs, which are moru di~tinctly sigmnitlnl in tho:? specimen from tl1e Niti limestone 

tlin.n in the prototype of O. p11milio. Iu the ~utura! line n distin1·t auxiliary 
Hid.die seems to be present, hut this chnractcr could not he aaccrtained with 
precision. 

It is ob1·ious that no rcliahlc conclusions cnu he based on materials in such a 
dcfcctire &to.te of prescrrntion, 

Even the prototype or Oel'atite11 pumilio is scarcely suffic-ientl~· wo•ll preserved 
to deserve a distinct specific name, wore it not for the interest which attaches to it 
ns being tho only trut: Oeralite• found up to the present in the lowel' Trias of the 
Himnlo.yas. The pattern of its ribbing and the o.bsence of any tubercles suggest 
its relationship to thtl group of Oero.tile11 circ11111plicati (llal/a11diles). It agrees 
with tn1ieal species of th.is grottp in the shape of the cross-~cction and in sculpture. 
The pr0-~cnco of stL"ong and broad ribs, which terminate abrur1tly along- the mar• 
giual shoulder, thus ca.usin)C th'-' siplional Illl1.r~in to oihibit n crenulated outline, 
and the d"vcl<JJHUCnt of a IC111· k1•el in the middle of the extt'ruol pnrt, are features 
eharacteristio of the genus Oeratites. 

On the otb'-'r h·uirl it <!a•1not be 1!o:ibtcd that our species has also a great 
i·esemblnnee to some species of Xe1wdiscu11 of lower Triassic age, especially WI 

i·egards the development of the sutures a11d the c01nparatircly wide umbilicus. If 
a Jar<>cr numhcr of intcrmrdiate links counectiilg Xenodi8c1111 and Oeratite1 could 
he f;und, suc.:h n disco,·e1·y 1\·ould rcrhaps su1•pC1rt the sugg-c•tiou that Xe1wdi11c1u 
nu1.y 1"cp1·esent tbc prcsuwpt:ve ancestor of the group of Oe,.uWea ci.rcumplicaei. 

It will 110 dottbt require 1uo.ny more e:d.1austive 1·oseal'ches into the Cepha· 
l·•poda of 11'.c lower Trias, to establish clearly the ac1.unl <lerini.tion of thtJ group of 
Oeralite11 cfrcumplfoaU (.Uolla11dite11), but the nbol"C suggestion 1111\y not be out of 
plaotl here, aa it oorrohor!l.tes the conelnsio11 arrived n.t by lllJ' exnmin~tion of the 
CeraliHdm of the Muso\ielkalk, tliat cv~n tho Indian reprcsenta•.ive~ of the genUB 
Cf,..lihl• m8J ban sprung from very different roots. 
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Be1110r'l.1 on CeraUtei MandAalo Diener (1. e. p. 22, Pl. XVII. Ilg. l). 
Jn my 1Uemoir on the lower Trias of the Himtilayes I dcsoribed a apeclmen 

of an ammonite eollect.ed by llr. GriBl'bach from the horizon of Beden8'r01mia 
Jlojai10ric&i. S. E. of Muth, Spiti, wbioh I classed with the genus OendUe1. 

'l'ho ruhi1ability ol grouping thit specimen with Oeratilee b.'ls bf.en quC!ltioned 
by B. Philippi (Die Cc1"1L~iton des oberen deut~'100 llu~belklllkes, Falae:n:t. 
Abbandl., Dames u. Ku.11~. N. F. Dd. IV. 1901, p. 436). 'l'be objections raited 
by Philippi have induced me to re-examino my Himalayan type•specimen. On 
tile strength of tbia examination I a.m obliged to remove 01f'OUtu .Uandlu.ta 
from the list of in<Ltpendent species. lly rype is 11. fragment not ¥"or,· satisfactorily 
p1-eserrnc\ which I elasseil witb the genus Cera"te• on aec::>ont of its i,-enenl 
similarity with snme of the speoiea of circ1onpUcaU fro~ the Himd.la.yan Musolwl­
knlk. It ~eems probable, l1owever, that it bel<mgs to FUmingiie1 rather than to 
Oeratlt~•. and th11t it is ped1aps most DP.nrly nllied ro the specimen of Fle11dl1gilt1 
'I" ind. ez off'. triMmlo found by Mt•, Grieslmoh a.t tb11 sa.mo looality and in the 
so.me bed,. 

fo my dcsorip\ion [ 11tatc1 that the 1iphooal a1·ea of Oerotite1 MandAala ie 
highly ro\lndoJ 1mcl that it po.s1et into the later.I park withl)nt the intervention of 
a marginal edge. Xow, hoqrever, I mu1t concede the possibility that the oval 
slmpe ol tho t1"U.nsvcrsu !ICOtion wa'i merdy due to the eltect c1I m·o.thering rui 

the o:dernal part in 011e place, where it is not injured by weathering, appears to be 
obtuse and ho1-d.1!1'1d by marginal shoulders. The cha.rn.ot!lrs of tho cxtornul part, 
when complete, did thct'\lforc, perhaps, not difTor considerably tram thosu in 
Fle.ningi.le• Griel!Jao!U v. Kra.rrt. I would further draw 11.tWntion to the remark­
abl11 resemblnuce in g.ineml shu.pe with the spcci1Ucn determined by myself a~ 
Flem. 1p. ind. ez aff. lrito/NJlo, for wbioh A. v. Kro/ft bas proposed the new specifi.o 
name of Flem. Grie11/xrchi. 

In my type-sp Jeim}n I consido!rod a. considerable amo1ut of ogrdStion from ih•1 
nor1nal spiml !irrn i11 the b.st ,,,(ution to bP oDt! nf tho moit prorninont characters; 
nr, in ntber words, the rapi<l deoren11e nf in\•olutinn in the vicinity of the a11tc1far 
terminntion. On l'<'"''Sll111ina.tion of this t;qiu I couvincod mysolf of tlm con-ect­
nes~ of this statcuwnr, findinJ;" indeed that the end of tl10 body-chamber only 
touches the p.·nu\timatc 1vhorl. Xcvllrtboless, I 1·cnt.ure to do11ht whether this 
foo.ture can, in a ~reoi1ne11 of SLICh insufficicat p1·e~ervn.tion, be sn.fely nttributcd 
to a deore11<1ing involution It may perha.pa be explained on 1he assumption that 
1he bolly·chamber was 11trm11{lf deformed and criu;heil near the umbilioul euturc, 
nn1l thnt this cru,\1eil pn.rt was nfterw1l!'ds weathered away, wbCl'f11& the uninjured 
portion rcmaiaed undoslroycd. 

The sculprure of the imier wli.orl1 of the spaeimPD IDt>ntioned a~rl!fl!I \tith 
those in Flerni11gUe1 GrietbJo/d, It'! Blose a.l'B.nity or even identity with tllis 
1peeies must consoquantly he b.ken into considcrntion. 

Remar'ka on 1Faag111'11 1pe.-:iea of OwaWe11 from tli6 $all Bange.-.\mong 
the note• Mt hy the late Dr . .'\.. v. Kraltt a few rema.rir:s on tl1i~ suhjeuL llavc 
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been found. Although tho f\dvisability of grouping any of the 11.mmonites from. 
the Triassio beds of the Salt Hange with llrn genus Gwatite1 has 1<ince been 
discussed by Philippi in his v11luablc memoir on the Cera.t.ites of the Gt>rmnn 
:?ifusohelkalk (I. o. p. 435), I do not hesitate to quote A. v. Kr111'ft.'s remnrks in 
e:rtenBO, ns they were based on a personal examination of Waagen's type-specimens. 

" I am far from being convinced," he writts, " that any of the species of 
Oeratite1, described by Waageo, Ct•n suitably he classed with that grnus. I sliall 
have an opportunity of showing in the description of the new speoies of Sibirite1 
from the lower Trias of Byans, that Ceratues inflalulf 'Vaagcn (Ceratite formation, 
I. c. p. 40, Pl. X, Ilg. 1) a.ml 0. pafe/ln Waagen (1. c. p. 51, l'l. IV, fig. 2) 
probably belong to the genus Sibirite1 )fojs 

" Ceralite1 aogilta Wnagen (l. c. p. 48, Pl. IV, fig. 3) has lieen founded on 
a specimen too insignificant to all<JIV of a definite detcrminntion. The snme 
remark applies to Ceratites ang11la,.is \Vnagen (I. c. p. 45, Pl. V, fig. 3) and to 
C. diaulcin W1mgen (I. c. p. 42, Pl. XI, fig. 7). 

"Oeratiles M11rc/1illo11ia11•111 Waao;c11 (I. c. p .. 1,3, Pl. IV, fi!!". 1) should perhaps 
haT"o rather been plncecl in .1l,,ekoce1•t11, with wM.:ih it agrc•·s in its trt1nsvl.'rse 
section anol sut11rc• \not figured hy Wn·tgen), whereas the seul11ture-indistinct 
folds in lhc lowel' prH"tion or th·~ lhnk•-is too weak to distinguish it sharply from 
Jleekocera1, 

"In Ocralile~ 1w1•111t1l~ W:ang.~n (I, c. p. 38, l'l. VI, Jig. 2) the sculpture, 
consisting of ~innll mar~inal tubercles which nrc conm•c1cd by stmi~ht riclgel'l 
crossing tho siphonal area, differs eonsi<lt•rnhly rron1 the orunmcntation of any 
species which ha~ hc~n eh•~e1 with o,~ratitea by I~. v. llojsisovic~. 

" 0. dillwrpfma Wnn'.;cn (I. c p .. J.(i, PL XI, fig. 0) is rcprc~entecl by a single 
cha111lw1\'d nucleus of •·cry small diuwn~ion• only, t.h~i sutures or n-bi:::h cannot be 

scc:i distinctly. C. W.1J1Mei W:n.;. (I. c. p .. )0, Pl. XI, fig. 5), isa east with 
its whorls 1nodcrately inflated nnd ncnrlr (lcroi<l of any sculpture. I~ sutures nrc 
but H'l'Y indistinctly pr('serl"ed." . 

As 11•ill lw seo:t fron1 thMc remarks, A. v. Krafft in the results of 11is c:m• 
min:ition agree> entirely with Philippi, who likewis.i 1lcnies the }Jresence of true 
Ccrntitcs in the 'frinssio beds of the Salt Rnoge. 

Genus: PRIO:S-ITES Wnagtn. 

P.RIONITES nov. sp. ind, Pl. XXVII, fig. 1. 

Meastwcme11ta. 
Dlamotero£tho•ho11 • 

" ., umbili<11• 

~~~·~i... }ortholaot,..,lotioo 

*"" 3·35 

67mm. ., .. 
" .. 18 .. 

In the Hedenstrcemia. beds of Muth two damaged nmmonite:!I were colleoted 
by Mr. Hayden, which will probobly bave to be ploced in the genus P1-ionite1 
Waagen (Ceratite formation, I. c, p. 62). 
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Thev l1are also a certain rcsemblllnce to Oero/jtea normal£• Waagen (I. c. Pl. 
VI, fig.· 2), but cu.n easily be distinguished from this Snit Range species by tlte 
absence of an umbilical edge u.ud by their consequently different transverse section. 
It appears certain that these two spccirocns belong to a new speoie!', but as there is 
50 far no sufficient material available for a sntisfo.otory description, I abstain from 
proposing a new specific name. 

Tbe general shape of the shell must \inn been flatly discoiclal, with a moder• 
ately wide umbilicus. 'l'ransvenc section of trapezoidal outlines, with a broad and 
Uattoncd siphonal part, which is scptmi.ted from the flanks by distinct marginal 
edges. Lnrgcst transverse diametcl· situate<\ somewhat below tho middle of the 
height of the sidt>s. Tbe late1'll.l pa!'ts aro quite flat on the oub· half. Below the 
llliddle they bccollle curred and descend gradually to the umbilicus. 

The lateral p!l.1·ts arc s:noJth or p1·ovideil with indistiuct trace~ of knobs along 
the zone of Illnximum thickness only. Along the external edges rows of sha1'P 
lcnticulni· tubcrc\L•s oocnr, which run from the uppermost parts of the sidr9 over 
the externnl edge in a cliag:mo.l direction. This sculpture, which is only very 
delicate, is best seen on the cl1mnbercd part of the specimen figured, but it ie 
nlso ~er.n on the bod~·-chambcr. Tho nmubel' of small, lenticular tubercles is 
appro,;imatcly 30 on one-half volution. Extc1·ual part devoid of sculpture. 

In the specimen figured thrce-quarte1·s of the Inst voh1tio11 consist of nir 
chambers. Tbc second specimen in tho collection is n fragment wcnsuring ono-half 
,-olution, which belong;; to the hody-chnmber. .So shell is preserved. 

Sr1forca.--Siphonal Johe mu·row, with a low median prominence. Sncldlcs 
1ounded. The principal l:ttcral ~addle is the h1rgest. Lobl's regularly dentioulated. 
'l'he dcnticulations of the umbilical lobe form a straight line, without the slightest 
differentiation into nuxiliary clements. 

Geological poaitio11. Locality. Sitmbcr of apecime118 ezamillcd.-·-llc:len­
stra:mia bed~, S. E. of lfuth, Spiti, 2, oolL llnyden. 

Rem~rka.-In !!Cncn1! shape, involution, transvors~ section i~nd in tho a.rrtl!lge­
mcnt of the sutural liue t!1c pr11sent species agrees so closely with Prio11ites, lhat 
there is no reason for separating it from that genus. The majority of the species, 
from the Salt Range described liy Waagen are provided with lateral tuherole9 
which, if preiH"nt nt all, have been developed only very faintly in our Iliiruila.yan 
form. On the olhl'r hand the latter is distinguished by the derclopmcnt of a 
delicate marginal ornameotation, which llns not been noticed in any oI the So.It 
Range species. 

A transTersc section similar ta that of onr type bas been ohser,·ed also in 
Ceratilca in/lC1tti8 Waagen (Ccratite formation, I. c. p. J.O, PL X, lig.1), but this 
species beloDb'8 most probably to Sfbfrites, as hns been demonstrated by A. v. 
Krafft, being very similar to a type occurring in the 101,·er Trias of Byans. 

A straight umbilical lobe also occurs in certain types of Meckoceraa, for which 
Waagcn introduced tho genus Pri<nwll1bua, but the tl'llllSverse section is entirely 
different in those types, and there is no sculpture. 
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Genus : TIROLITES llojs. 

The absence of the ~<mus Tirolitca from the Indian region was regarded 
as a 11'ell-established fnet by E. v. Moisisovios aud by myself, no representative of 
this genus, wliich is spread most abundantly throughout the upper division of the 
Alpine 'TI"erfcn beds, having been met. with in the rich colleotions of Cephalopoda 
from the Salt Range and Ilim!llaya~. Its occurrence in the lower Trias of Spiti is 
therefore of parliculnr interest. In t11e Iledcn~trromia beds or :uuth Mr. H. Hayden 
in 18!:18 collrcted a specimen of an ammonite, which A. v. Krafft in his pt'climiuary 
ruport on the Tria...c:sic fossils from Spiti described as a new species of the group of 
Tirolifea 1pi008i. After a personal examination of this specimen, which was sent 
to me in Ii;ml, I could only confirm A. v. Kraft't's determination, the correctness of 
which wns furthei· ncknowlcdg(l(l liy E. v. llojsiso¥ics, to whose examination the 
specimen had also been s11limi1ted. 

Mr. Hayden's disco\""cry is especially inter~sting, as the genus Tirolilea had 
never lieforc hecn obtainecl from Intlia. It is, however, nccessarr to stnte that the 
genus, the chid lt•ading fossil or the loll·cr Trias in the )!editc;r11ncan region, is 
eertuinly o( the rarest occu1Tenee in the Indinn pro,·ince, and that it oannot he 
con~itlen.'11 as un uutochthonous ancPstor or the Him6.laya.n Tracllycerata, which 
make a sudden uppenrance in the lru:linic and carnic period. 

TmoLI1'ES INJtrC1jNJll:8 v. Krafft. Pl. XXVI, fig. 1. 

189U. Ti..,,/it<• "~"· •p., group or T. •pi•,,,i, A. ~-1\rnllt, Oon•ml ll"Jm!, Go'Olo~iosl Suuey of Indio, for 
1S~8·99, p. 14. 

JM. Tiro/it";"'"""""'"'~. K,..!ll in Jloydon, Gook•;.< ol ~riti, ~lemoih. G'°fo~io:i.I Sur<ey ol hi~io, 
\"ol. XXXVl,Pt.1,r.6!1. 
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A. v. Kra!Tt's dingno~is or his typc-speciLDcn runs a.~ fo\1011s :-
" Thrt•e quarters of the IMt ¥olution llnrc been fairly well preserved. Of these 

one quarter only t·onsists of air-clrnmln.•1-s, tl1c res: lielom::s to tl1e body-cbamhcr. 
"The ilmer \""olutior.s hn,·e been Sll strongly crushed and injured by weatheriwt 

that n sathfactory drscription is cxclnlkd. Trnus1·er~c sect.ion square-shaped. 
Greatest trnns,·e1-so diameter corresponding tu 1hc marginal shoulder, 

"The fotcral parts arcrery gently nrohe(l nnd join the ~iplionnl p:ut in a distinot 
although not acute edge. Tlw sipbonal purt is broatl and flatly eur,·~d. The sides 
nssume a strong bo;oml in tho umbilicnl region and arc ~cpar11.tcd from the high 
almost. nrtical umhilicnl -wall by an edge, which is slrnrply roum!rd off. 

"Sc11lptnre.-On t11c last whorl there arc six mnin ribs terminat.ing in high 
spines along the siphonal edge. '111e ribs rise slightly above the umbiliral margin 
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tome of them forming there protraoted knohs, while others Rre less prominent at 
the be~nnin~. Above those nmhilical knobs the ribs grow wenkor, to swell up 
for a seoond time into the mnrginal spinc9. 'l'he outer (siphonal) slopo of these 
spines docs not lie in a line with the curve of the siphonal part, but forms "irh the 
latter a shallow conCAvity. 

"Besides the ma.in ribs weaker socrinilary rilis oocur nltemating 'vitb tho 
former. These also rise near the umhilienl edge, but are never very prominent 
tbel'e. Instca.d of terminatin~ in spines like the main ribs, they gradual!y die out 
towards the ~iphonal ed!l'e. These saeondnl'y ribs keep approximately to the middle 
of the int.erstiees between the others nnd disappe!l.r i;oon aftor the body.chamber 
has been reached, only one pa.fr being seen distinotly on that part or the last 
volution. 

"l'he s.iphonnl part at the anterior termination of om· specimen hc:ll'9 V!lry 
indistinct oross-foltls, describing a fl.ll.t somi-cirole, with its oonvcx side turned 
towards the aperture In one plnoo a shallow furrow is secn, running p:uullel 
with tho low, curved folds just described. 

":Uy speoimen is un inner cast, without nn;v trace of its shclly snbstanco 
pre.!!ervcd. 

"S11l111'ea.-Thc sutural line exhibits tho primitive stage of dcveloprn4•nt 
oharactrristio of Di11aritea and Tirolit<'B. It shows only two lohc4 and ~ndcl\r.~ 
nutside the urnhilieal suture. The lobes nro serrated., the saddles hro:\~l nncl !011· 

"Siphonal lobe nnnow, divided by a low mcdin.n pro1nineueo. each of its 
wings with tlvo sm111! indcnt.ations. The indentations or the later:i.l lobe nrc i;o 

delicnte th!lt they arc barely visible to the nnkcd eye. 'rhe inn!lr slop•i of the la.tersl 
sMldle rMWh&i do,vn to the umbilical slltur,., without forming a distinct lobe." 

Rmnarka.-Sin.oe A. v. Krafft's notes were written, K Kitti's important 
mf!moir on the Cephalopoda of the upper \Vcrfen beds from lCu~ in Dalmatia 
(Abhnndl. K. K. Geo!. Reicbsnnst., 1903, XX, Heft 1) has been pulJ!ished, 
In this memoir the gc1111s Tirolitca fa tl'Cl\tc(l much more e:dmustively than in the 
"Ceplmloi::ioden der Medite1·r1men Triaspro1•inz" by E. v. llojsisvvics. 

E. v. llojsis'>vics divided the speci~s of Ti1•0Wea into the groups of ae111inurlJ 
and .•pinni. Ao:::.>rding to bis ,\ing1t0~i9 the first is clu1ractorised h.r smnof.h iuner 
whorls, whereas in the secontl the whorls arc ~culptured throu~hout, with the 
exet•prion of the inner nneleus only, which is bnt very ra.rel~· acce~sihlc lo cxnmi­
nation. As the inn.~1· whorls ru·e erusho I and cannot ha exn.mined in the pres!lnt 
specimen, W•~ should bent a lo~s to decide to which g1·ou11 our spncies really lw· 
longs, if we h:t.d to rely nnly 011 tho din~1Hisis gii·en hy E. v. ~[ojsisovies. Tt 
hns, however, hecn Jcmonst1-atcd by Kittl that the two grou11s are nlso distin· 
guishrd hy n. clilt••reut development of thr.ir suturnl lines. All the represPnt:r.tivc" 
of the Tfrolitfa api1108i are provicled with serrated lobes. It is, thcl'efore, in this 
group of Euro1u~an Tiroliha that our HimUlayan form mu"t he includccl. 

Of tho Enropoe.11 species or Tii-olite1 which may he eomparecl 1vith our IIimU· 
la:mn form, thew is first. Tirolite~ ap~110JJ1111 E. v, lfojsisovics (Ccphalopoden der 
Mrdherrnnen Tria-.,provinz, Ahhandl. K. K. Gool. Raiehsanst., X, p. 70, Pl.!, fig. 10, 
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Pl. II, figs. 1, 2, 3), l'l'hich has been illustrated by Kittl on Pl. IX, fig. 7, of hie 
abo'l"e.quoted memoir. Our species closely resembles fig. lb on PL II of Mojsiso­
vics' memoir i11 transvcr~e section, but the sculpture is different. Nut only is the 
number of ribs greater in the European specie~. but this latter entirely wants the 
secondary ribs occurring in the ohnrnbered part, and a.t the commencement of the 
body-cbn.mbl•r, in the speciinen from Muth. Nor are the ribs in Tirolitea epinosua 
by any mums so prominent in the umbilical region as they arc in the IlimUlayan 
species. 

A second Europmm species comparable to the present one is Tirolitea ca11tia· 
mi1 Qu .. nstedt (E. v. :\Iojsisovics, I. c. p. 70, Pl. II, figs. 4·8, Kittl, l. c. p. 54, 
Pl. IX, figs. 4-6). Here we ineet the sawc differences in ornamentation ns have 
been pointed out aho,•e with 1't>fercnoc to Tirolitea apinoaua, nnd moreonr its trans­
vcr~e section ia l\lUch more compressed than in T. illjuc•11Hlu1. On the oth(•r hand 
it mll'>t be rt>markl'<l that secondary ribs, which do not terminate in marginal 
~pines, hnvc been iioticcd occasionally in T. ca111ianu11. 

A third species of the group or T. 1pino11i, which migb.t put in a claim for closer 
comparison with the pres~11t one, is Tirolitea II11,ueri v. :\Iojsisovic~ (I. c. Pl. III, 
lic:s. t, 3,,1), which K ittl cm1si<lcrs to be only n focal variety of T. Bpilloa11a (l. c. p. 56, 
PL JX, fi~s. 8-13). I ~houl<l 1·~pccially like to co:nparc the Alpine spccime11 illus­
trated i11 Ii~. ·1 b~· .E. , •. :\lojsisovics, as it appears to have 11 hi.!!h 11111bilicnl wall, 
sirnibr to 1Jiat of T. i1Jj11C1111d1111, In its l.rans,·crs!' section our Ilimt'llayan species 
agree~ cwn moro nearly witll 7'. li<111e1'i than with T. 11pitros11a. Yet T. Ilo11eri 
cannot lie s.11i•I to a"t"rec 1rith T. injucund11s in its soulpture. Its ribs arc more 
numel'OllS, i11crp1iilistRnt, 11ncl markecl lc~s strongly in the umbilicul rc•gion. 

To Tirofi/Ps iuj11e1111<lll~ a second spccin1cu has lJeen referred lJy A. v. Krafft, 
which 11·as collected in 1901 by H. Ilay(lcn, S. E:. or Muth, Spiti, at tho base of the 
Xiti limcsto111', six inches alJovc the bods with RAy11cA011ella G,.ica!iot:Ai. This 
example il' n1ore compll'te thnn the type-specimen, but has been so grc11tly injured 
hy wcathHing thnt its sculpture 11ns been almost entirely destroyed. Neal' the be­
giuning or the fast volution two straight ribs or pilre arc noticed crossing till' lateral 
parts in 11 radfol direction, but exhibiting neither umbilical nor marginal tubercles. 
In the last \'Oh1tion indistinct traces of spines occur both in the umbilical and 
marginnl regions. 

An illustration of this specimen is given on Pl. XXVI, fig. 2. Its ideatifica­
tion with Tii'ulites inj11c1111dus is far from hl'iog establishad with any probability. 
I ehould rather b~ iaclined to refer it to one of the more primitive forms of the 
genus OerC11ites tlurn to Tirolites. It is oel'tainl;v not fit to serve as proof of a 
stratigraphil'al correlation of the Niti limestone with beds of lower Triassic age. 

Genus: SIBIRITES v. Mojsisovics. 

ISM. Si~irit" E. ~. )foj•i>0~ice, .bkti1dw Trilllfaan•n, llfo1. A'9d. bnpdr. d<1 ooion«1, St. P~W.ho111y, VII, 
Wr.'J', XX'IllT,no.6.p.6.9. 

16\lS. Sibirit .. E. ~. Mojoioovi••, C•phalopoclead•r He.ll•llill.ter Jtalke, Abhandl. K. II'. Oeol. llfioboaut., VJ·i. 
p.Slli. 



LOWER TRUSSIC CEPHALOPODA FROY SPIT!, 125 

189.'.i. Si~iritu Wul{<'n, Foooilo from tho C..ratite for1D1tioD, Salt Ran111f011il•, Plil!fWIDt. IDdim, ''"-XIII, 

Vol.Il,p. l°" 
1896.. Si~irilu Dionor, \li1"'1ay ... Foos., P•lroaDt. hul., w. XV, Vol. II, Pt. ll, C,.ph1lopod1 of the M..,.;,.1k1lk 

P~· $7, 101. 
lb\16. SiMril<• (Ao<Uibitilu) E, r. lCoj•ioorio .. &itrioge Zar K<nntnl1 dor obertriadiHhon C..pbalopodon· 

fn1>•n d~o Him6la~ Denb:br. Kai•. A.ko<l. d. WI ... Bd. LXIII, p. 61S. 
189a. Sibi•il., (.>ha~;i;.,·1.,) K. r. lfoj1i10ri .. , Hi1Dll1yan Fou., ""' XV, P11"'ont. loJ., rol. III, Pt. l, upp•r 

Td ...... ioCe~lialopod faun-., p. 49. 

"The g.mus SibirileB,IJ.9 pro?osed by E. v. Mojsi9ovics in. 1886, was intended to 
accomohte typeB oecJ~ring in the l01vcr Tri11~ of the Olenek beds and in the npper 
'l'riwie beds of norio age in the E11.9tern Alps and Ilimil.la.yM 

"E. ,._ liojsisovics g.1ve the following din:;nosis of the llCIV genus, of which tho 
Siberi•m spooies m·1st be Clns'.der..!d 11.s the prvtotyp1s :-'Shells smo.11, consisting of 
1110de~at.cly involuti;i whorls, with n long b idy·clmmber (one entire volution). Sculp­
ture oonsisting of nu111erous, strong, straight, lateral ribs, mo;;t of tbem bifuroatiog 
neu the external margin, 'l'he secondary, divided ribs, which cross ov~L' the 
e:s:terool part, nre much thinner tiia.u the priinary lateral ribs. fo the geologie•1llr 
older species they form an auglo with its npex (\lr..ictc:l tmval'ds tho front. lu the 
geologically younger species from the H11.llsttitt lim~stone they generally pnss in a 
straight line from ouc side to the other. In some of the younger species, which 
in their seulptur..: r.icri.ll OQefocer1'8 petto1, knobs or spines rise at the points 
where th" ribs bifurc1te. Sutures very simplo, witii entir~ snd,lfo~ nud two lat!lml 
Jobes, whic'i are slightly dentioulatcd. Siphonal lobe de~p. No au::s:i\iuy lub~s 

prcseut.' 
"A somewhat abnor:nal <levelopmcat of the sculpture, which h:i.s not bcrn 

Mtice1\ in any of t.hc 1111per Triassic species, is exhibited io Sibirite~ Eiel11oaldi Keys, 
from tho Ole:1ek bed$, acco ·1\ing to E. ,._ Mojsisuvi<H. TUis is a bifurcation of the 
rib~ occ11rrin~ on the lateral part.; of the inner volution~. 

"T1'fo species nf Sibfrile1 of lo11•er Triassic age were descrihc1 by E. v. :\Ioj­
sisovlcs ia 18S:;, n:m1o!y, Sib. Eichioalcli Keys. and S. preli'18U8 v. }.fojs., both 
from th~ Olenek bc:ls of north-eastern Siberia. In hotll species the c::s:ternnl 
pa.rt; of the inner volutions ii smooth, the sculpture consisting of l:lteral ribs on!~-. 

" In 1893 E. l". Mojsisol"ics mldcd a fc1v remarks to this diagnosis, oliiefly 
with J'e$pcot to the upper Trinssic species of SibirileB from the Hallstatt lime~toue 
(type .Si'iirites spit1edce1m , .. Uaucr). The bl)dy-cha-rnber of those forms is occasion• 
a.Uy dilfercnt in ~culpt1u•e from the olmmbercd p:i.rt, the spines being situated 
near the umbilious. As in the Siberian species, the external part of young indi­
vidimls is 9MO')th, lntcra.l ribs only being prPsent. 

"In 1895 Diener rocorJcd tho fil'9t Himllla.yan specie!! of Stbirites from Tria.ssio 
beds older than the norie shge. Onespocios, Sihirites Prahlada Dion., Wfl~ found in 
the earthy lime~tone with Rhr11wh?1utlla Griesbrwhi of thP. Sha.lsbal cliff. This 
species is richly nrn1mented and bears some a.ffinity to SW. preliOB1#1 from the 
Olenek beds. DiPner pointed out thnt the -hol'izon of Rhynclw1utlla <Jriubachi, 

·contaiDing Sibirites Pr'1hfo,fo, is sep:imtt>d from thE" lay~r or upper Tri.a.uio 
represP.D.Ur.tivr.s of Sibfriltt by a lr1rge ma~~ of depo1its, Mrupri~ing the entire , 
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middle nnd upper Musohelku.lk n.nd tl1e lower stngos of the upper Tria.~, in whic\1 
Sibirile8 was not known to ocour, and l1inted thnt foe disappear~nce of the genus 
during this period of inkrmittence was due to migrniion into eJ.tra·Iodian l'egions. 

"A second spcoics of the gt'lluS, Si/1irite1 Pa11dya Dien., was described by 
Diener from the red limestone of the ).!iddlomisscra.g in the Chitiohun area. Tile 
raunn of this block has m•~a.nwhile been recognized as corresponding exactly with 
tbat of the beds with Spiriferf11a Stracl1e9i of the Central lli1milayos, and Sibirite. 
Pa11dya is consequently of ncnrly the snuie geological age ns Sibirites Prohlada. 

"ln the ~amc yc11r Prof. Waagen described n considerable number of species 
of Sibiritea from the upper Ccratite limestone of the Salt Rno;e. 'fo the diagnosis 
of the genus, as giYen lly E. v, llojsiao¥ics, he adds llic following remarks: ':llo~t 

of tllc Snit llaugc forms haYe 11ng\ilar ribs on the external part. The body-chambor 
is vt>ry long, nntl often dilTers from the obambcrc<l portion of the she!l by becoming 
smooth. The suturnl line is ccratitio. Its goniatitio or ctydonitic character, whfoh 
!ms been noticed in a minority of s11ccic~, was probably meicly due to the inferior 
~tatc of prcsern1tion of the type-specimens'. 

"'!'he specie.~ of Si!iirile• from the Salt Range nre nil restricted to Ibo same 
geological clil'ision, the upper Cerntitc limestone. Wna~en distiuguishestn·ogroups 
conul'oted liy transitional l'orms, the c11rcicostati, comprising species iu which the 
ribs pnssing o\·er the external p1rt arc hcnt forward more or less &tN11gly, and the 
rc~ICCO$lali charactl'rised by strai_i:jlit rilJs on the cdcrnal area. 

"In liis de>cri11tion of the upper Triassic Cephalopoda of the UimUlayns :E. v. 
)Iojsis<rnrs enters anow into n discussion of the genus SibiNfe1. In this memoir 
he intro(\ucccl tl1c new suhgcnus ~nasibfrUes, in which he included nil the Salt 
H10ge types described by Wna~en, remarking that those typPs differ in several 
Ie~pects from the group of Sihfritcs Eichwa/di Ktys., though being nearly allied 
to it. 

"The s:ibgcnus A11asibirites is defined lly E. \", Mojsisorics, as follows:-' Kar­
NW, rapidlr incr(;asing whol"ls, with n narrow, 1·ounde<l or 1ln!tcncd external part. 
Tlic ornamcntll.tion is closed completely over the extern~! part, consist;ng either of 
ribs cur1·ed rorwnrd (curi:icosfoU) 01• straight (rectcc08tafi). Marginal tu heroics indi­
cated but faintlr and rather rnrc, complete\~· absent in tlw majority of the species. 
Lateral sculpture consisting of strong primary and weaker secondary ribs. There is 
n marked tendency to shift the place of dh-ision of the rihs from the ru11rgiu~I 
.. dges towards the un1bilieal region. The C'Ontrast between primary :ind secondary 
ribs is nlso ~ecn in the ornamentation of tho siphonnl part. In some species tile 
~culptUl'c di~nppcnrs ("Ulirely in the body·clruuhcr'. 

"E. Y . .:.\lnjsisoYies excludes the two Muscl1elknlk liJlCcies d<'scrilm\ hy Dienc•r 
from AHtBibfrites, and len\"C'S th<'m in the genus Stbfrites 1. s., remarking that they 

nrC; closely allied to S. p1•etios11s from the Olenek heels nnd nrc probahly dcsccndnnts 
from ttc prefio811s-i;toek. Thoir charact.ors arc :-wide umbilici, slowly increasing 
wliorls and o. sculpture distinguished from that of .AuasifJirite1. Sib;rile• PraMa<la 
c'l"en aJJproaches in his opinion the norio types from tho flnllstntt limestone, whioh 
ar" cle-vated to the mnk of a proper sub-genus Melasibirites. In this sub-genus 
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the bifurc1tions of tho ribs ooinoidc, as a rul11, with the lateral spiuc•, but where 
these nre oblit!!rated, they 1Lte sitllatcd in the middle of the sides or loll'er down. 
Suob species of noric nge as differ from MetMibirilea by the marginal. positioo 
of their spine9, even iu the adolescent etige of grow~h, are united in the subgeirns 

Thettdites by E. v. Mojsisovics, 
"The grnus Sibirites is thus divided into :-

(u) Si6iril~• 8, •.;Lower Tria• of the Olenek region, Lower :\luwhelkulk of the 

Iliin&laya•. 
(6) ,J,.aai6irile•; Lower Tri1111 of the Salt R1ngc. 
(c) :J/f(,11;iiritra; l\oric llall•ta.tt lime:etou'> of the Euteru Alps. 
(,/) 1'hctidifu; Noric •!age of the Him8le.yM. 

"Altilon~h 1 think th::r.t n sub-division of genera should be o.voicled, unless 
justified by gond Mi.son~, I belie1·e that the sepnrntion of MetaaibirifeB and Tlieti· 
ditea from Sibirites ~. ~ .• ns propos~d by E. v, Mojsisovios in 1897, was a step in 
the riglit direction. I even venture to go still further and I J>ropo!e to separate 
illetaaibiriteB and 1.'l1eU<liteB entirely from Sib•1·itea. 

"111 rc£erriug those two upper Triassic genera in one way or n.nother to Sibil-UeB 
we might 8('0111 to assume that the types, met with in the lower Trias nnd in the 
l\Iusohelknlk, persis~ without undergoing oonsidernble change during n period of 
intermittence, whid1 has n! yet no1vhec" yieldod represent:.ltivcs of this stock. 
This n.ssumption i•, however, improhable, thei·e being good rcnsou to oonsiJer the 
genus Acrocl1ordiceraB from tho up11cr Muschclknlk 11s a true descendant of the 
genus Sibirilea, in the interpretation which will be gh•en of this genus lJclow. 
'l'hus we \1ave evidence that the genus SWirites in younger geologicnl poriods 
actunlly assumes a higher singe of diITerl'ntiation. Last, hut not lea.•t, it can be 
sho11'n that tho upper Triassie types in question differ from the older ones iu somo 
impo1•tant features. 

"The sutuml line of Tlietidilcs (E. v. J\IojsisoYies, I.e. PL XIJ shows O'liy ouo 
Itlfcral snddlc, ll'hile those of tl1e old•\!' types of Sibirilea invariably have t1vo. It is 
true tlu\t, in somo of those types, us for instaoe<! in Sib. PraMad11, the se<!ond lateral 
~addle is very loiv, but it is ecrtainly present, whereas iu Tl1eeidites the u1ubilical 
suture diridcs the second lateral lobe, The sub·genu~ JfetasfbirileB from 1he Alpine 
flallst:\lt limestone likewise differs from Sibfrifra in its sutures. JictaBibiritea 
Bpineacen~ (v. llojsisodc,., Ucphnlop~d·Jn dCl' Ilallstrottor Ka.Ike, Ablrnudl. K. K. 
Gcol. llciehsa.nst. VI-2, PL CXXIY, fig. le) has a l'Cry high median pl'Ominl'llcc iu 
the 1>ipbounl lobe, quite unlike n11ything k11ow11 fr-0111 the geologically older types. 
Tl.is tJrominencc is 1p1itc as high M, if not higher than, the ex1ernnl ~addlr, and of 
the snmc sl1ape, whereas in tlw older types the $ipbonal lobe is pro1·idcd with a 
much lower median prominence, generally bearing a median incision on its top. lf 
then, ju aecerda.nce with these considerations, we arc induced to doubt tho alleged 
affinity between the older and younger types, wo ore still wore justified !11 doing 
so by reason of the remarkable dilforeuec in the arrangement of their sutures. 

"l therefore come to the conclusion that the g1!neric nu.me Sibit•ites should be 
1·c~trictcd to ~be lo\l'<'f TrillSfJio n11d M.uscholkal.k species, the upper l'ri~ie tYp& 
being moat probnbly entirely independent of them. • 
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"No1v we have to consider more in detail what I take tu be the only true 
representnti1·u of Sibfritea, and more particularly the lower 1'riassic species to be 
<lealtwit\J. 

"From the lo'lfcr Trias of the Hiuullnyas the genus SibirU"' had so far no\ 
been rcc<mlcd. It was first discovered by Mr. P. II. Smith in 1899, at Lilinthi E.G., 
in Bp10~, near the frontier of Nepal. The specimens were obt-iined from the top· 
roost be<l of a chocolate limestone, which in Byans represents the entire lower 'l'ria.s, 
iiicluding the Otocerlls stage. It is approximately HiO feet in thickness nnd has 
yiPldcd fossils in Uiffcrent layers. The importance of this disconiry is at once 
C\"idcut. Sibi6te11 occurs in the Salt Range cxclusi;ely in the uprcr Ccratite 
lim<'stonc, n horizon, whose presence in t.hc Himlllaya~ had l1ilherto been <louhtrul, 
~incc no trace of the clmracteristic Salt Range type'~ hnd been met with. In Spiti 
th" fo>~iliforous horizon of tl1c Ilcdenstrccmia bed~ (horizon of Flf1mi119ites Rohilla) 
is O\·erlaid lly n series of limestones >cry poor in fossil~, which on ~trdigraphical 
grounds must. be considered ns an equfralent of the upper Cerntitc Jimeslone of the 
Salt R.1nge, but bi whicl1 no chnracteristic fossils were found, with on~· single 
r.xceptio11.• Similar conditions prevail in Painklu!.nda nnd in Johal'. Dnt in Dyans 
thi; horiwn is fos$ilifei·ous. The sprcimens colle1·1ed by )Ir. }', U. Smith ore, 
uufortuoa1cl~-, fow in numlJcr and lindly prrsen·cd, bnt nc\"crthcless thry arc 
sufficient to pr,,>c undcoiabl~-, that the uppcru1ost pnrt of tlic ohocolntc limestone 
in tlie sectini1 of Lili11U1i reprCSl'nts the uppc1· Ccra!itc limestone of the Snit Range. 

"1'hc dingno•i~ originally given by E. v. :\lojsisovie~ will only have to be 
slightly tdtcr.·d to accommodate the Salt Range nnd Hyans types. The subgeneric 
mun,• or An(lsibiriles can therefore be dispensctl with. 

"l'irst 0£ nll fhl' individuals nrc nol nlwnys of small size. Wangen hns all'eady 
dcscril>ed n specie~, wry much l:u-ger thnn thl' largest Sibcriso type (Sibfrite1 
tcn11isfrial11a:, rmd n still lnrger typr occuJ'S in Spiti. E. ,., llojsiso"fics originally 
sbtcd thnt in Sibiriles gc1icrnlly the bifurCl'ltion of tlic ribs takes place at tho 
siphonnl margin. But this hardly nppliE's to the Siberian types from the Olenek 
brds. lie need only refer to his o"·n remark on the abnormal sculpture of Si6Wilea 
Eichwalrli Keys. tmcl look nt his illustration of S. pretioa111, wlH're t11c bifurcation 
of the ribs occurs in the upper p1rt of tlm Banks. It is moet deddedly not the case 
in the Salt Rnngo species, where the ribs bifurcate on the btcral parta, either nC11.r 
tl1c middle or somewhat above. 

"E. v. ].fojsbovies further stntrs :-'The di>idcd ribs nre wenker and nnr· 
rower than the primnry ones.' 'l'his is the cnse in Sibfritea preUoaua, but not in 
S Eicbtt<1ldi, nor in any of the Salt Raoge forms. Very often the divid!'d ribs are 
e"fen stronger thnn the primary latcrnl ones. Nor do the rib~ always form an 
nnglc along the external pnri, a~ in S. Eichwaldi. 

"L:i.teml ~pines, according to the original diagnosis, ns given by E. v. 
Mojsiso;ics, 11rc nbsent in the older types. Jn Sih. preticaua, hom1ver, the lateral 
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,ribs are so high, that their strooge&t elevatioos might alm09t be ca1led spines, aod 
S. Pralilada Diener, which E. v. Mojsisovies liimself ooosiders to be a true 
rPpresentative of the genus Sibi1·ite8 B. B., and n descendant from the pretbmu 
stock, is provided with strong lateral spines. We are therefore justiticd in addin; 
the eventual presence of lat.em! spines to the chllmoters of the genus. 

"1'he diagnosis of the genus SWiritea would then run as follows :-Shells of 
small or largo size, involution and transl""erse section vnrinble. Sculpture consist­
ing o[ radial ribs and lateral spines. '!'he ribs cr099 the t!:dernal pa.rt either in a 
straight line or in a curve bent forward or in a shnrp a.ogle with its a.pe:x: directed 
forwartl. Where lateral spines are present, they mal'k the point of bifurcntion 
of rho rib1. Body-chamber long (about one entil•u volution), sometimes devoid of 
soulpture. Lobes ceratitic, sometimes goniatitio (?); two lateral saddles. Siphonal 
IolJe with a small median prominencE'. Vertical distribution: 101ver 'rria.s, lo1vur 
l!nsehelkalk. 

"The gcntll:I Sibiriles, as defined above, probably inoludes several types, 1vhich 
lm1·e been identifie(l ll'ith .dcrochordicera1 by Woo.gen, among thew beiug the 
followiru; speei<'S :-

corou,.lum w,.~, 

tfi8tr1UIHIU ".Ila!;• 

compreuum w,.,g. 
11irsitl1atum Wwig. 

"Acrochordicerru atll111Mi Waa.g. b!l.s scarcely any sc11lpture on the ci::tcrnal 
part, aud it is rat.her doubtful 1vhether it actu!U.ly belongs to thll samt~ gl'oup of 
forms as the !lbove species. 

".\.ll the~c types arc fragment.'! of bccly·chn.mhcr~. 1vithout sutures. It is 
more thnn doubtful whether they t1otually belong to the genus Acroc!wrdicer11s, 
whose trncrP-prcsC!nt.ativo~ocenr in the :\Iusebclka.lk arnl lrulinic st:1.ge only. One or 
the spcchnens collected in Byans by b'. II. Siuitll is 'lfery similar to one of Waagcn's 
species of Acrochordiceras, us the si<les bear ~trong spinC<J corrc~poncling to the 
place where! the rilJs bifnrcaW. In its snturO!I this specie~ agrees with Sibirites, 
wbrrNr.S it. is decide<lly distingnishE'd in this respect from A.::rochordicei-as. It is 
therefore reasonable to ~uppo~e tha.t Wa:igcn's types, ded'lfe(l fco1n lJC(ls o[ the same 
geo\ogic11l age a~ our sp11~ies rrom By:1ns just refor1·ed to, agree rather with Sibirite11 
tb:in nith Acrod10rdicera11 in thu 11rran~eme11t of their sutural line~. 

"The 'lfery foot that the Salt R.."n;o trpes ir1 question have been looked upon 
as rcpl'f'sentatives of Ilyatt'~ genus .dcrochordiceras, gives us a hint as to the very 
intimate rC!lntionship of Sibfr.Ue11 a.ml AcrochQl•diceraB. I think, indeed, that thl're 
can be little douht, but that the latter i11 derived from the former. 

"B. "· Jlojsi80Dic1 (Ccpl1alopodcn der )fodit-Orranen Triasprorinz, Abhandl. 
K. K. Geo!. Reiohsanst., X, p. 141) points to the simifarity in sculpture which 
connects Acrocho,.Jiceraa with Pericgclus JWinCe)Mde Kon. We need not, however, 
go back ll9 fa'r as the Carboniferous to find types allied as closely to Acrochordiceras 
as to Pericyclua. 
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"The difference between Sibirite11 and .dcrochordiceras appears to lie exelu­
sively in the su~uru.l line, which in the latt.er ;:-enus is considerably more 
differentiated. 

"The genus Sibirftea may further include two Salt Range forms classed with 
Oerautes by W:rngen, namolr, Oeratilea ifljfotua Waag. and O. patella Waag., 
which have been found to 9.,,"'l'CC nry closely with a SihfrilefJ colle~ted in Byans. 
It will be noticed that the genus Sibirite1, :as defined abore, hears a romti:rkable 
similarity to some groups of Oeratites (in a wider circumscription). from wliich 
it can lie distinguished by its simpler sutures and by the strong soulpturc of its 
si11honnl part. 

"As rcgnrds the origin of the genus Sihtrites "·e have as yet no clear f'Videnct', 
but there is some probability of the Meekoceratidte being the root from which 
Siliiritee ha~ brnnchod off. E. v. Mojsisovics noticed in his Siberian types that the 
inner rolntions are provided with smootl1 exterual Jillrls, and the same ap11enrs to be 
the case in some of tlrn specimc11s from Byans. On the other hand there occws 
in ~omc species of Meekor:eraa (JI. Hod91011i, Jl. Varaha) a faint sculptm't', which 
C'rnsscs the l'Xternal part. But there ure os yet no transitionnl links known, whioh 
would bridge OHr the gnp between those forms with a vory fnint external orna­
mentation, nnd the tnies with a strong external and lateral sculpture. It 1ritl 
tlwreforc require more r.xlmustivo studies to decide whl'th~r or not Sibirites is 
actually a branch of Meekor:enu, which acquired a st.rang lateral and external 
sculpture. 

"Three namer! spocies of Sibir&tes from Byans arc described hdo1r. They 

Si~iritc1 lpiniger uo•·· sp. 
rotu#u111ov. sp. 
llcpAa~itiformi1 nov. sp. 

"'fhc two first inoutioncd types are probably allic1l to S. ibex WMg. Besides 
these tl1erc arc n number of unJJa.med specirs,one of them ngrreing very closely 1rith 
Oeratite8 inflalu1 Waag-. or 0. patella Waag. 

"The fauna of the uppermost beds of the chocolate limestone of Byans there­
fore bears marked relations to the upper Cera.lite limestone, nnd this ngrcement is 
all t11c more astonishing as we have so far hut a very small collection of types 
from eitlier region. 

"The layer containing Sibfritea in tho topmost hods of the ehooolate limestone 
of Byans I term 'horizo11 of Sibirite8 8piliiger.' Tbis horizon must be correlated 
with the upper Ceratita limestone of the Salt Range. 

".A single specimen of Sibirites, S. spltienfls t10t1. sp., was discovered among 
the collections brought by Mr. Hayden from the section S. E. of Mutb. This 
specimen has no lateral spines and seems to I"epresent a type ullied to S. Kingiama 
Waag. and S. chidruemts Waag. Acoording to Mr. Haydon it was found in the 
Hedenstrmrnill beds. It is probable that it came from a layer corresponding in 
llg'C to the horizon of Stbirites spinigcr in Byans. 
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1. SIUIRITEI! SPDllGER v. Kmlit. Pl XXXI, figs. 2, 7 (oar.) 
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"This species represents an involute, laterally eompl'essed type, resembling 
Sibirile8 BichwCJldi Keys. or S. ibex Wa.ag. The greatest thicknc!iS is situatetl half· 
way up the sides. The la.terl\l parts descend in a steep onr>e to 1 he umbilical 
suture, no umbilical e(lge or 1vall being formed. External part ilattcncd, with 
obtuse marginal edges. 

"Sculpture.-A.t the beginning of the l~t volution occur WPak rndial ribs 
which cross over the external part; further on lateral knobs appeal", which increase 
in height, towords the anterior termination, become more and tn'>re di~t:u1t f1•<>m 
ench other, and move from the vicinity of the umbilicw to the mid.Ile of the side!;. 
With the appearance of the latcra.l spines the ribs too becomo stronger, bat only 
outside tile lateral tubero!es, the umbilienl region remaining but faintly sculptured 
throughout. At first pairs of ribs start from eaoh lateral spine. As thrse bC'eome 
more distant, secondary ribs are iotercalnkd; these rise from the middle of the 
lateral parts. As far ns can be ascerf.ainod, there nppoau first one sllCOn1hu·y rib 
between each p!l.ir of spines and afterwards two. These ribs cro~s straight over the 
external part, the secondary, intercalated ribs being ns strong ns the pri•itary on•·s. 

"The sculpture of the external part recalls that of Si/Jirite1 ibex Wua,,<J'(!n 
(Fossils from the Ceratite formation, I. o. PI. IX, fig. 3), but is not so strongly 
pronounced as in tho Salt Hange species. 

"Tho type-specimen illustrotod on Pl. XXXI, fig. 2, which 1·l'presents tho 
prototype of the spE'eies, is for tho greater part covered with its shell. Septa are 
not discernible. The length of tb<.l body-chamber is, conscqul'n!.ly, unknown. 

"The socood specimen, illustrated in fig. 7, differs from tl1e typt1 in its more 
faintly developJd nrnnmentation. Tho sculpture is only discernible ne:ir the 
beginning of the last volution. The rest of the whorl has been so greatly injured 
by 11·cath1Jring thot itl! surface bas been nlmost completely clcstrnycd. 'fhc 01·ua· 

mentation, as far as it is visit.le. is chiefly conspicuous by tho ahscm:e or distinot 
lateral spines, but to judge from some irregular knobs near the ankrior termination, 
such spines have probnhly been prrscnt on the anterior portion of the cnst. 

" GeologJc"l po1ilion. Locality. Number of 11pccimen1 examined.-Cbocolate 
Limr.stone, llnrizon of Sib. spiniger, Lilinthi E. G., Dyans, 2, coll. Smith. 

".Remarks .. -The nearest ally to this species is probably Sibirjtes ibe:i: Waag. 
As the type-specimen, from which Waagen'li description was taken, is n fragment 
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of a body·chambcr, a close comparison is ei:cluded, Nor is my material from 
Bvans ;crv satisfactory. Sib. ibe:t was apparently not provided with any lnteral 
sPine;, The sculpture of its external part is stronger, and the ribs start lower 
down the side~, thnn in the present species." 

2. S1nmrTEs nonusTt;B v. Krafft. Pl. XXXI, fig. 1. 

"The only specimen serving for description of this species is fragmentary and 
distorted; thus rclialJ!e merumroments cannot be obtained. It is, however, e'l"ident 
thnt the umbilico.1s is wider, and the thickness of the whorls greater, than in the 
preceding species. 

"The ma:-;imum thirkncss is ~itua.ted in the middle of the lnteral parts. A." 
the specimen consists of onc·half volution only, the c]1a.ractcrs of the umbilicus 
cannot be observecl e:tactly. The umbilical wall wns prob!!.bly more dietinotly 
marked tl.J:'ln in 8ibirites spiniger. External part hroa.:I. a.nd flattened, with obtuse 
marginal cd!!es. 

"Sculptul'l~.-The lat!!ral pnrl:.<! bear foint knobs, which di~appear towards the 
anterior tcrniina.tion. The ornnmentntion consi!'ts of radial ribs, which either rise 
from the umbilicn.L ed~e or from the upper part of the sides. They are rather 
delicate, but increase con~idcrably in stren!;th when approaching the siphonal 
margin. There are also faint secondary ribs, intercnlated between the primary 
ones, anrl accompanying thPm across the eiphonal area. 

" The ribs 11.re comparatively strong on the external part, Cl'pccially along the 
marginul edges, where the~· occasionally enn form marginal knobs. 'lhe distances 
between the external cross-ribs increase irregularly towards the anterior termina­
tion. 

"'l'h~ present fragment belongs entirely to the hody-chamber. Only sma 
remnants of the shclly test hate been preserved. 

"S1Jt1wes -Sot known. 
"Geological positio11. Locality. :Sm11ber of ~pccimc"s e.:rat11ined.-Topmost 

beds of Cl.JocornW Limestone; horizon of Sib. spiniyer, Lilinthi I::. G., llyons, 1, col. 
Smilh. 

"Remarks.-Sibirfte.~ robU1/i111 is closely allied to the preceding species, but it 
can easily be distinguished by its thicker whorls, broader siplwno.l part, wicler umbili· 
cus, and less prominent. ~culpture. The nearest ally among the Sult Range species 
is probably Sibfrites ihc:i: W aal:'. 'l'bis species, from the uppe1· Cemtitc limestone, 
hns, so far ns we can judge from ·wnagen's frngmentary t~·pe·specimen, o similar 
transverse section, and tbe umbilicus is equally wide. The sculpture, however, 
differs in the absence of lo.teral tubercles, and in the greater strPngth and regularity 
of the ribs. lDter('.aloted ribs are known in SWirites perumhilicatus Wa.ngen (f'os­
sils frl'Jm the Ceratite formation, 1. c. Pl. IX, fig. 4) and 8. '1.ircinus W a.a.gen (J. c. 
Pl. IX, figs. 5, 6), but in these two species they occur in larger numbers between 
two primary ribs." 
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Amoni; the Amerioo.n speoies Sibfritu NoetU119i Hyatt ct Smith (Triassic 
Ceplm.lopo<l geoern of America, L o., p. 49, Pl. IX, li~. 1-3) belongs perhaps to the 
same group o.s S. f'ob1ut1'4, but ihe number of ribs is cousiderably larger, and the 
coutinuity of the ribs along the lateral parts is not inierrupted a.s often as in the 
Him.6.layon species. 

3. SrnrnITES sp. ind. ex aff. :aonusro v. Krafft. Pl. XXXI, fig. 6, 

This fragment of o. body-chamber, measuring less thnn ooe·half volution in 
length, ugrees witl1 the precoding species in it.i shape and transverse section, but 
is almost without any sculpture. In the posterior part of the fragment we notice 
three distuni brood and low folds, originutini; in th\l vicinity o[ the siphona.l margin, 
which Of0$5 the external are~. Othern'isc tho fragment is quite smooth. It is 
impossible to decide 11·hethcr it is nl'Urly ullied to Sib. robustm or not. 

Loc11lity and geoloyical pofltkm. N11111bef' of 8pecfoiens cxanif11ed.-Topmost 

beds of Chocolate Limestone; horizon of Sib. Bpi1li9t!1', Lilinthi E.G., Bya.us, 1, coll. 
Smith. 

4:. Sm1.11.1TESSTEPIU.NlTIPoa111s v. KrnlJt. PL XXXI, fig. 3. 

1Uca11urc111ent8. 

u 
5limm. 

ltt" 

21" 
17" 

"It mi!.:ht be questioned whether this spcoies shoulcl not he place<l in the 
gcnns Stephantles \Vangc11 (Possils froin the Oeratit" fo:·1naoiou I. c. I'· 101), M the 
lateral tubcrclca are clevelopcd very strong!~· and regularly. I do 11ot, howti1·er, 
believe that this would be justi1ied. In Stcpha1iite8 tl1e ei::t~L'U!\l p,irt is entir1Jly 
deroid of sculpture, wherl'l\S in the present species very lo11r cro•s rib~ occur. 
The fl.auks clesccncl in a niry steep i11clinc to th~ urnhiliool suture in Steph·mites, 
whereas in our speci"'s the inclination ia much more gr~ulual and the umbilicus 
shn.llower. 

"Steplumites is no doubt on ofishoot from SibWiteB in which the cxtcrnn.I 
ribs havti been oblitornted, while the lateral spines increased in size, but in the 
present specie~ the cha.rn.ctel'!I of 8tephanjle8 are not yPt pl'ominent enou~h to war­
rant its hrin~ separated from Sibirite8. 

"The speci"s is reprcsenteJ by a single, somcwho.t frng1nentary specimen, 
whose thickoes9 oould not be rneo.snrcd aocuratcly. It is uncertain whother 1hc 
Inst volution wo.s clu~mhcrcd or not, The maximum thiokoess is situated in the 
micldle of the h1.teral ptu-ts. E:r.tc1'1Ul.l part bro11dly rounJed. No umbilical edge 
nor wall. 

"Sculplure.-The sculpture of the lMt •olution con9ieb of ltigh la.tllral spine~. 

Their number is !19Ven on one·ho.lf volut.fon. '!'he situation of those ,;pines i~ at 
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fost slightly below the middle of the laternl 1•11rts, but gradually the spines more 
up to the middle. Their intervals are rl'gnlar. 

"Wlwre the cxtnnnl pnrt l1as been prl!Served, very low Cl'OSS ribs are noticed, 
and it appcars thnt "cry faint knobs also are arranged olo11g the roumled sipl1onnl 
mnrgin. Tho In.tern! spine~ ap1ie11r to he connected with broad, indistinct folds, 
which occasionnlly diohotomisi:i in the spines. 

"The innPr whorls are ap11ar(·ntly smooth, but this abse11cf' of sculpture is 
pl'obahly due to f.ho foct that the lo.tl'ral spines correspond approximately to the 
lino of invnlution, and 1u-e therl'fol'e covered by the last vulution. 

"Shelly tl'St partly preserved. 
"S11tures.-Xot known. 
"Gcologic'tl position. Locality. N1fmbcr of specime1111 e.:tamined.--Topnwst 

Jmb of Chccolalc Limestone, liorizon of Sib. spitl.iger, Lilintlii E.G., llyaIJ~, I, 
e•,ll. Smitl1. 

"Re111arks.-'l'his ~pPei('!; l;enrs much r(semblnnee to .Jcrocl1ordicero1 cli111i­
Jiat11m W;ingen (F.,~sil~ from 1l1c C't·ratite fornm1ion, l. c. Pl. llI, fig. 3), with 
whicl1 it a;:rct•s in the d(·n~t,,pment of the strong lat~·rnl tubercles and low cross 
ribs in the marginal r<'gion." 

5. Srnm1nssp. inrl. alt. I:SFLATO, ·wnag. Pl. XVII, fig. i. 

Jieu1mrcme11t1. 

181 mm. 

IS ,. 
35" 
24 " 

D ::'"1·22 
v 
A 
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"Thero• i.< only oue spccimo•n o.vniiahlo for description, 11ml this is friigmentary 
and without sutun•s. U11d,·r1hese circumstances I hnYe notdef'meditadvisnlolo 
to introduce 11 sp1•oinl dl'nominnlion for the present. spet•il'S, wl1ich is allied to the 
pr1·ceding ono· hut resf'mbks still more strong\~· a spcci .. s from the UpJJcr Ceratite 
limestone of the Snit l!Jmge. 

"Owing'" i1s frn?mcntnry condition the 11rcsrut ~r("cimeu cannot be a<·cu-
1-n!o·l;i- measured. Its mAximum thkknc!'..~ is siluntNl sc.nll'wb:i.t lwlow the middle 
or the ,jde". Thero is no uml)ilieal wall, but tho lateral p111ts descend in a regular 
oun-c totl1c uml)ilfral sulurt'. Near flu• anterior formination the low1•r imrt of the 
si1les rorms 11n ineli11t•d plane uhich gradually pnss~s into the cUl'VO uniting tlie 
sides with the umbilicus. 

"The cxt•·mal part is rouncled at the beginning of lhe la..•t volution. ]n the 
uutcl'ior portion it is broadly f!A.ttened and be11rs obtuse, though very indistinct, 
marginal shnu!dcrs. 

"Sculpture. -'fhe sculpture of the present ~pecimen is so faintly denloped 
Un~t it may be doubted whNher the spe(•if's should really be ela~rwd wit.h the genus 
~:birilea. Yet I have done l!O b(·rause the characters of ornamentation agree with 
those exl1ihited in Sj/J, ateplianitijormi.I, and because I have reason to assume that 
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the volut.ion preserved belongs entirPly to the hocly·chamber, whioh in Sibirites is 
often distinguished from the ehamberl'd portion of the shell by an obliteration of 

its sculpture. 
" On the last volution we notice only short radial ribs or knobs, which are 

foequidi$tlu:i.t and corres11ond a1•proximatol~· to the line of involution, so that 
they cnnnot he s.:ien 011 the inner wh,1rls. OulsHc the laterd knobs the scnlr•t.ure 
is rerv indistinct. There uc, howewr, faint, hirurca.ting rih>, which CNl'S str:ii~ht 

over ihc l'::tten1al pnrt. A row of very low knobs corr~poll(\S to these cro~• rihs 
along the sipbonal edg('. The out.line is oone,.qu('ntly somewhat wavy. 

" A$ no sutures can be m:1cle out, although my 1<pecimen is an internal cnst. it 
is prolmble that the fast volution 11ol<1ngs (•ntirl!ly to the body-chamber. 'rhis 
would ~uffieiently acc"nnt for tl1e indistinctness of the sculpture. 

"Geol,,9ical position. Loc11/Uy. 1V11mbel' of s1Jeeime118 ezainined.-'fop1nost 
lleds or Chocolntc Limestone; ho1·i2011 of Sibiritea apfaiger; Lilintlii E. G., Hy:lus, 
1 coll. Smith. 

".A.ffe11ilies.--I l1:we little doubt. that this specie~ i~ ;m·y olo~ely nlli··d t" 
Cf'f'a/iles injlaf1111 W'l"l~'<!n (llo•sil~ from th.1 C,·r •tito fol'tnation 1. c. p. ·-'O, Pl. X, 
fig. 1). The gcologi<·al position of Oeralifes iiljlatua is not cm•U&in. 1-VM~Pn's 

type-specimen 11·u~ collcct~d by Mr. Wy11nc, who wrote on the lnhel ·•Trias" ou!y, 
without in:Ucntin; the special h•1ri!oa. IYa·qcn .iustly rcm·irks t1mt in the c >n<li· 
tion of the rock n.nd in iti mo1o of p1·cse1·vatio11 it a~rce'I exactly with fossils fro·u 
the upper Ceratit<• lim(!!ltonc. 

" Waagcn's illustration i9 far from lming correct, tho umbilicus being repre­
sented ns too nurrow. 1for<'OVl'J', it is g1·c1\tlr restorccl und import:i.nt tl(•tnils hal'e 
heen omitted. 'Io nnrone who is not in u position to eo1np"rc the typc-spcci· 
men, my remarks as fo th11 close rescmb!unce of t.he two species c'l.nnot therefore 
b~ con1·incing. 

" Cn'lltile• iiifla/118 n~rel's with our IlimUl:1ynn ~pecics in its trnnsv<'rs,. >Cc· 

tion. \Vaa~en's t."Pc is a fragnwnt of hody-oh9.mb1•1• with a fl.ntknl.'<l (·:xfornal i;art 
aml obtu.~c mm-gin:1l .. dg,.s. There is no umbilical 1•dgc, hut the flanks de>«.•end 
~radually to the 11mbilicn.l sutu1·e. \Va:1gcndcscribcd the margin'.1.1 knobs nnd faint 
orms-rihs occurring on ihe extt•rna.l pat·t correctly, hut he ~ccm~ to ha.vo nver­
look(l[l tl1e low lat..iral knobs which tbis S!'Ccies has, in co1un1on with. the type from 
Byans. One of thoso knob~ is clearly nmrkcd, but the othon arc very indistir.ct, 
and it seems that tho lat.era\ sculpture disnppea.1'9 entirely towards the iullcrior 
torminnlion. 

" I bdievc that Waa~n's type agrees with our specie9 from Byans as far a.s 
oan bl' expected with such fragmentary specimens. 

"l hare further to deal with OeraWes patella W~"'Cn (l. c. p. 51, PL IV, 
fig. 2 ), M this ~peoies ill probably identical with 0. fo}Jalus. lu this species 
the <:xtcrna\ pnrt is ronndccl. !'his fcatLU·e is quite in agreement with whnt we see 
at the hcginningof the IMt volution in our species from Lilintbi. The transverse sc~ 
tion is •ery similar, with. the one exception, that the umbilical edge is perhaps slight­
ly mo1·e marked. 1'he siphoual part is not Bmooth, as has been st,.teJ by Waa~cu, 
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but there are low cross-ribs and marginal tuhercles, especially well seen near the 
antl"rior frrmination and in the llrst section or the fost volution. 

"1\'an.gcn draws attention to tho ociiurrence of bipartite l'ibs. This cliaraoter 
i~, indeed, well seen on his ~pecimen, and the dividon ribs form two of the mo.r· 
ginal knohs just i1lludcd to. The occurrence of biruroating ribs 011 the lateral par~ 
points decidedly to the genus Sibirite1. Faint bitid ribs also ocour in the 
Him:ilayan type, 

•· As no trace of a suturnl line is seen in Wnagen's speoime11, although the 
shell has hcl'n aliuost complctel.v destroyed by weath~ring, it is probable that the 
cu1irc lrn;t rolution forms pnrL of the body·charnber. This corroborates mv view 
that the ~pccies should be iaolude:l in the genus Sibirites. • 

"The m.'ltcrinl at hand is not sufficient to decide the qur.stion of identity, 
\,ur. we may consider it as vel'y proloable that Oeratitea injlat1111 WMg., and 
O. putella Wa,igen, from the Salt Range, belong to the same group of forms with 
our species o( Stbirites from Bi·aus. " 

6. SrnmITES SPI1'It:NSIS v. Kratrt, Pl. XXXI, fig. 8. 

6G,, 

'" " l:'roiu the Hcdenstrcemia beds S. E. of l!utb, Spiti, Mr. Hayden hns collected 
n s\1\~h fra~tncnhry spe<:imeu of an ammonite, which will most suitably be 
classified with the g(•nus SibiNtes. 

" In its ~eocral appearance thiB spi>cim~n bears a striking resemblance to 
A.croclwrdicer1.11 Da111e11i Noetling (Zeit.sohr. Deu1soh. G1.>ol. Ges. 1880, Pl. XV) 
from the Lower llu~chelkalk of lower Silesia. The dimensions of the two type· 
specimens, the width or the u•ubilious, and the sculpture are fodeed strikingly 
similar. 

"The meoasill'emenh of Noetling's type are n.s follow:-
J) . . 1110 mn1. 

u . !7 " 
!"j[j " 

" It also appears tlint tho trans-rcrse section of our specimen resembles thnt 
of Acl'ocl1ordiccrt11 Dame1i, but this is uncertain, as the specimen from Muth 
is crushed and only lialf p1·es1•rved. 

" Import~nt dilfel"enees rxist, howc"fer, in tho ormngemrnt of the suturol 
line. l'lw ~1lt'oimcn from Muth ha~ cerntitic sutures, the saddles ore broadly 
rounded and cntit"c, while the lobes bear sirnplo denticuln.tions. 011 the ntlier hand, 
we ohst-rve in Acrochol'diceras Dam.-1£ incised saddles and lobes with much more 
complicated denticulatiollS than occur in the specimen from Mutli. The sculpture 
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of the p1'69Cnt species is further distinguished by the complete nusence of spines, one 
of tha most cbaraoteristic soulptural elements in A.croclwrd.ioeru. 

"Thus there cnn be no question but that tbisf:;peoie!I is distinct from the genus 
.A.crochordicer411, and there is every reason for unitin!l' it with Sibirites. It 
closely rascinbles the &It ~.-.e types of this genus in whioh latern.I spines ll.1'fl 

nbsent, the soulpture being restricted to ribs, whieh start near the umbilioos and 
increase in strongth towards the external part, which they croH without any 
interruption from ono sicle to the other. -

"Such species nre for instance 8ibirites Kingian>ts Waagen (Fossils from the 
Cerntite formation, I. c. Pl. VIII, fig. l}, nnd SibirUea cl1idrwnfts Wui;:en 
(\. e. Pl. VIII, figs. ~. 4). The sutural line agree! with that of Sibirilu ns far a• it 
is seen on the ~pecimen. In si:i:e the present species exceeds all others hitherto 
known. 

"The sides are stron~ly nrcl1ed nt the beginning of the Inst volution, the 
maximum thicknClS.9 being situatod a little below thl'! mid<lle of the lntcrnl parb. 
Towards the nnterior tcrminati11n the sidl'S become 8attened, nnd ihc umbilical 
t>dge, which at r:rilt is but vaguelv indicated, becomes nmrk:Jd more distinctly 
although it remains rounded. At tile same time a steep umliilical wall makes its 
nppenrnnce. 

"Seu!pture.-'l'iie h~r.'.11 ribs sta.l"t in the fowcr p!i.rt of the shle-i, and it is not 
till they reach the mi(ldle of the Aanks that they become distinot. They are brottdly 
rounded, as nre the irit•·rvah hetwnon them. Thdr strength Yari1•s but slightly. 
On ~he ohambernd part onl,1· ~inglc ribs occur, but on tl!c body-cli:1mher indistinct 
bifui·oations fir~ 1·i~ible. The ribs cros-; 0"1"e1· tho external part, wl1ere they r~ach 
their gr(•at~st strength. No 1r.11.rgiI111ol tuhoroles au developed. 

' My specimen is an ir.ternul cast, with ~mnll remnnnts of the sht>ll 11dhcring. 
About one quarter of the hst ,·o\ution belongs to the hocly-chnmber. 

" Suture.t.-E:i:tcrnal saddle very high. Principal lateral lob9 broad nnd deep. 
Second lakl'I\\ lobu na.1-raw. All the saddles areo broadly rounded amt entire. 
Umliilicul Johe only partly risible nnd very nurrow. 

"Geological politfon. Loealit!J. Nu111ber of specimet/8 e.ramined.-Heden· 
strremia. beds, S. It of Muth, Spiti, 1, o::>ll. Hayden. 

" Remarh -:Mr. llayden determined the geological position of t.his specie< 
ns the Iledenstrcemia bed~. that is to say tho series of lower 'l'ria.ssic heels, which 
include the horizons of Flemingites Rol1i,lla Dien. nnd of Pseudomo1ioti1 hinu1ic11 
Bittn. As i11 the Salt Range the genus Sibirites ,lever been oh!erVC(l belo'v 
the upper Cerntil<.> limestone, and as the spooics of SibirileB eollectt•d from Uynos 
bY F. IT. Smith likewise oecnr in the topmo;t heds of ths lower Trill!lsic ChoCllatld 
Lim~stone, it is not im11robnhlc that the prc.s1:nt ~peoies should coi:ao from beds 
younger than thD'!e, in which the fauna a.s~oointctl with Hede1Mlram1ia Mojsi1ooicsj 
aod Flemi,,pifeB Roliitla wa.~ found in the section of Muth. U this be so, the 
pl·esent spooimc'.! i~ the only one founi 01ttsidc By:ms which point~ t-0 a roprcsenta­
tfon of the upper Ccratite limr.ston•i in the loll'l:r Trias of tbe Himlilayn11." 
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·without directly contradicting A. v. Kratft's views as to the geological position 
of the present species, I think it should be borne in mind, that the restriction of 
Sibirites to the highest zone of the lowm· 'frias, which in the Salt Range has been 
emphasized by A. v. Krafft, has not been observed in Western America, where, 
according to J. Perrin Smith, several species of this genus, nearly allied to Salt 
Range forms, have been met with in the l\Ieekoceras beds s. s., assol·iat.ed with a 
fauna which is probably homotaxial with the faunre of the Indian Meekocnas 
and Hedenstrrnmia beds. 

SIBIHITES, pl. sp. ind. Pl. XXXI, figs. 4, 5, Pl. XXVIII, :fig. 4. 

" Among Mr. Smith's collections from Lilinthi E. G., Byans, the1·e are besides 
the types described above, a number of sp~cies represented by imperfectly described 
examples, which do not deserve a specific denomin1tion. But on account of the 
great interest connected with the discovery of Sihfrites in the lower Trias of the 
Himalayas three of these types have been figured and will be briefly described 
below. They tPnd to show that the horizon of Sibirites spiniger include:; a fairly 
rich fauna, which would be well worth a thorough investigation. 

" 'fhe specimen illustrated on Pl. XXXI, fig. 5, belongs to a new species. 
On the better preserved side numerous, delicate radial ribs are seen. They become 
weaker towards the anterior termination and ultimately disappear, to be replact>d 
by strong lateral spines. At the commencement of the last volution the external 
part is covered by l·ihs, which are turned forward in a strong curve, like those in 
the section of Waagen's ct,wvicostati. At the anterior termination faint cross-ribs 
only are seen. 

" Sutures not visible. Shelly test partly preserved. 
" '!'his species is laterally compressed and its transverse section is similar to 

that of Sibfrites spiniger. 
" The second specimen (Pl. XXXI, fig. 4), has a wider umbilicus and lower 

whorls than the preceding one. Its transverse section is almost rectangular, not 
unlike Sibirites Eichwaldi v. Mojsisovics (Arktische 1.'riasfaunen, 1. c. p. 59, 
Pl. X, figs. 1-9). The ribs are of very unequal strength and length, the main 
ribs only reaching down to the umbilical edge. The ribs describe a very flat curve 
on the external part. 

•' Similar types among the Salt Range species are Sibirites anguloaua Waagen 
(Fossils from the Ceratite formation, 1. c. p. 117, l'l. VIII, figs. 12, 13) and Sib. 
iruequicostatus Waag. (1. c. p. 113, Pl. VIII, figs. 7, 8), but the materials both 
from the Himalayas and from the Salt Range are too insignificant to allow of a 
closer comparison." 

A third fragment, illustrated on .H. XXVIII, fig. 4, is conspicuous by its 
very h~h and pointed spines. The siphonal ribs are stout and broader than the­
intercostal valleys. 

The sutural line is simple, consisting of ceratitic lobes and entire saddlt•s. Tlw­
margins of the saddles are not serrated. 
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Genus: NANNITES v. l\fojsisovics. 

"The genus Nannites has so far been recorded only from the mafo layer of 
Otoceras Woodwardi Griesb. in the Himalayas and from the ladinio and carnio 
stage of the Eastern Alps. 'l'here appeared therefore to exist a long period of 
intermittence, lasting during the middle and upper divisions of the lower Trias 
and the Muschelkalk, which intermittence was insufficiently bridged over by an 
undeterminable fragment of a globose ammonite, resemhling Nannites, noticed. 
by Diener in Stoliczka's collections from the Muschelkalk of Spiti. 

"My recent researches have lE>d to the discovery of the genus Nannites in the 
Hedenstrremia beds of Spiti. It has been ascertained that the species, describecl 
as Nannites hindostanus by Diener, extends from the Otoceras stage into the 
Hedenstroomia beds without undergoing a perceptible cha.nge. This can he looked 
upon as supporting Diener's suggestion that the genus occurs also in the Muschel· 
kalk, and moreover affords a satisfactory explanation of the fact that the genus 
ranges from the Otoceras beds into the carnic stage." 

Since these notes were written Nannites has also been discovered in the lower 
Triassic Meekoceras beds of Idaho and California by J. Perrin Smith, where it 
occurs together with Pa1·anannUes, an intermediate form between .Nannifes and the 
true Ptychitidce. 

1. NANNITES HINDOSTANUS Diener. Pl. XXVIII, figs. 8, 9. 

and 

2. N ANNITES HERBERT! Dien. 

1897. Nannites kindostanus Diener, Himalayan Foss., Pal1Bont. Ind. se1·. XV. Vol. II, Pt. 1, Cephalopoda 
of the lower Trias, p. 68, Pl. VIII, figs. 3, 11, 12. 

1897. Nannites Herberti Dieuer, l. c. p. 69, Pl. VIII, fig. 2. 
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Measurements. 

N ANNITES HINDOSTANUS Dien. 

Dieuer'.s type• I 
specimen. 

17 mm. 17·5 mm. 
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II 
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NA.NNITES IbanERTI Diener. 
Die~•••tn'' 

•P"ciUteD • 

. H mm • . 
' 7"5 

" Of the tW•l species which lrnxe been distinguished by Diener, only Na11nile8 
Jiindoilmma can he recognised with certainty among tho recent materials collected 
in Spiti. N. Herberti will, therefore, be redcsoribcd after Dirner's type-spccin1cn. 

" Diener sbtes that Nam1iiea HerbeJ•U bo.g a. nlore consiclernble overlap :ind 
n smaller number of contractions thau N. hi11doata111JB, The latter dilierence is 
indeed, clearly mnrkcd, but I think that the 01·erlap is not groa.ter in li', Herbert;, 
Aoourotc meMuremonh of the overla}l could only be m'l<l(', it is true, by moans 
of a rross-scotiou, which could not be procured on account of tho scarcity of tb1• 
mnterial available. The mcnsurcments given nbo;e, however, prove ~ufficicntly 
clenrly that Na1111ite11 Ilerbcrti hns n slightly wid<>r um hi liens and that the o•erlap 
~hou\cl therefore he cvrn smaller. 

"(") Nannitca hl11dost1111u1.-Thc contractions arc equally prominf'nt on the 
cnst and in tl1c shell, slightly folciform nnd inequiclistant. 'l'heir numl1er is smaller 
on tlte clrnmhcrcd p<trt of the shr11 tliltn on the body-chan1ber. On the lnrgest 
~pcrimcn figun:d we o.'ln count approximately twenty 0011traotiom. Tho contrnc­
~ :ons of the cast are sharply hordored in front ooly. Tb.ose of the shell, on the 
contrary, arc hoderecl more shnrply behind than in front, and do not show any 
ridges. 

"Spc3imen I is a en.st; in ~peoimen II h!l!f of tllC last volution is covered 
with shP!l. 'l'b.c shell iq thick on the external part, but thins out gradunlly townrds 
the umbilicus. 

" Diener believed the contrnctions to be absent on the shell, from which 
hr inferred that they correspond to thickened laminre in the interior of the shell, 
a~ in th 0 genus .ti.rnestes. On the othel' hand Diener clesoribed the contraction~ as 
follow~ (p. 08) :-'The laminro of the shell situated hchind the contrnctions are 
shal"ply cut off hy the lattrr, wl1erens th(•y gl'odually pass into tho ln.minre situnkd 
in front. This phenomenon has been onllo•tl dircot imbrication by E. v. lfojsisovics 
(Cephnlopr')(lcn der :Mediterranen TrfasproYinz, p. ll!).' 

"I think, however, that the contractions must. be visible on the external sllrface 
t'lf the ~hell, nnd on.nnot tht>reforf' eorr!'spond to thickened pnrtiona in the interior 
of the shell, as in .tJ.rcestcs, because the lamina:i of the shell situated behind the 
contmcticms nre sharply out off by the latter. 

···The Mtu1l features are a~ describrd above. I have convinced myself, by 
a careful c"tomination of Dicner'e type-spscimeo, that it agrees fairly well with 
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my desori ption, h11Sed on the recent materials from Spiti. I must, however, remark 
that the contractions become indistinct both on the cast aod on tile shell near the 
anterior termination. 

" I do not believe that the fcntures observed in Nannites hindoatan11a can b., 
comp!lrcd to what E. v. Mojsisovics calls direct imbrication. 'fhe shell is not cut 
o!I by the controctious. but it simply adapts itself to the surface of the cn<Jt. 

'' As an instance of direct imbrication we must take Diilarite1 c1tccens{$ 1• 

.Moj9isovics {I. c. PI. V, fig. 7), us it is this species to which E. v. lfoj~isovics him· 
self refers on p. 12 of his memofr quoted above, when speaking of the pb.enomcnQn 
of direct iruhrica.tion. Now we fi11d that in t\Jo shell of this species, the slwlly orests. 
iiroduced by the contractions, overlap each other on the external part, like tiles on 
n roof. 'fhis is not thu crw.i in Nttmiitc1 Mndo1tdm1a, but as I have stated, the 
shell continues across 1ho contractions, adapting itself to tho lntlcr like a glov" 
to the hnnd. So for there is no e\·idencc thnt the laminro o[ the shell arc actunlly 
cut off by the contractions. 'l'o prove this n microscopic examination would !tin··· 
to be cn.rril'<l. out, nod it is doubtful whethc1· the results would agreo wit\J P1·of. 
Dien.,r's suggestion or not. 

"S11ture1.-'l'liu suLuu·~ of my spcciml!US of Na1111ite~ hi11d-01ta111111 agree with 

he drawing in Dienrr's metnoir. By Wl'lllls of n strong l"ns very dclil'ntc dcnticu­
lations 1uay be Sl!Cn in the lobes, both in Dfoucr's tnm and in one of my own 
speeinwns. The base of the siphomd lolw could not bo clearly ohscrrcd. 

" tli) Nmmitcs Il.e1•bcdj Diencr.-Dieuer·ti type of ~Y. Ile1•be1•ti di!icrs from 
N. lii11dosfo111u in r.h~ folhwin; features. l'ho tr:111svc1·sc section is broader, the 
umbilicus is ~lifthtly larger, au<! the body-chamber has distant contrnctious, six only 
being counted within the circumference o[ one entire volutio11. Their direction is 
strongly bent for<vard. As Diouel''s type is almost com11letcly covcr"'d with its 
shclly test the oontr.~ctions of the enst (]ould nor. bo ex11.minc1l. Those of tbs shell 
exhibit ~he ~mo features a.~ in N. hi11dodan11B. 

" Wb11.t ha.s been said regarding the direct imbrication of the shell in .. Va11· 
11ites /1imloBta111f1, applies to this speoies likewise. 'l'he statement that no remnants 
of the shelly s11l:r.;ta•1cc have heon preserved, found in Diener's !Lescription, 1~ 

erroneow;. In rC'a.lity the specimen ii covered with a thin sllcll, except the umbi· 
lioal region, whcro 1ho brok!•n e(lges of the rest can be seen. ::So sutures coul!l 
he observed on the small pieoes of the cast la.id ha.re. One half of the la.st 1•olu· 
tion at least must belong to the hocly-oha.mber. 

"The delicate strim bet1veen tho ooutraotions ure less distinct than DieneL"'s 
illustration would ler11l us to suppose. 'l'hey can be soo11 in e. few places ouly by 
means of n lens. 

" Geologic1d po1itio11. Locality. Number of 1pecime11a exami11ed.-'l'he spc· 
oimens of Naiwiles hi111l0Rtanus in the rcoeut colleeLious \J.a.ve nil been obt11.in"d 
from the Hedenstrcemia beds of Spiti : 8. E. of :\Iuth, 3, o'lll. Hayden; Bnnna 
E.G., Thanam valley, Be.shal1r, 2, coll. Hayden; Kuling, 1, coll. v, Krafft. 

" Remark1.-l'be speoimeus of NannitP.B ld11doatant1B and .N. Herberli, de· 
scribed by Diener, were extraoted fNm a. dark crystalline limestone together with 
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FlemingUei1 Gt1yerdeti Diener, found by C. L. Griesbach S. E. of Muth, llnd 
dt>signated on tlie original label as" bed 2." On the other lia.nd all the spPeimens of 
NM111ile1 hindostamu of Mr. Hayden's and of my own collcotions have been obtain• 
I'd from tho upper division of-tbe low .. r Trios (Hedenstrcemia. brds). 

"Leavin~ aside the question whether GrieshAeh's specimens miftht not have 
come from the Meekoceras beds, rftther than from the Ot~ras st.age, there is 110 

ren~on whnkrer to doubt that his ~peeimens 11.1·e in reality geologieally older than 
those found by Mr. Hayden and hy myself. The species of Ptemi11gite1 found 
along with Gricshach's examples of No1111ite1 hiridoafat1v1 and N. Herbe1·U. is wry 
different from the ty-piral species of Flemit19ite1 of n youngt>r geological age, as llas 
been pointed out by Diener 0- c. p. 98). Its preservation is quite unlike that of 
fossils from tl1e upper division of the lower Trfo~, nml tlw same remark applies tn 
tllC' sreeimeus or l\'a1111ife1. On the other hand it is imvo~sible to discover a note­
" orthy difference bctwecll thr. older nnd younger specimens. 

"It. is ti·uc that the specimens from the Iledenstr~mia beds are n little more 
hrnadly roundt;oc\ 011 the external part, and that the sidPs become more nearly 
parnllcl in the vicinity of the umbilicus than in Dieuer's t;tpt', but othel'wi~c thPy 
<1grce completely. 

",v., arc, th<'refol'C, obli~ed to admit that .lYaimites hit1do1t"nu1 rangPs from 
the Otocems stage into the upper clivision of the lower Trias, while .Nan11ite1 
Ilcl'fJt'!t'li i• only known from the Otocerns (or )foekoeerns) beds. A rounger type, 
Nimilar t.o N. llerberii in some respects, can be ~pecin.lly distioguished from this 
form (see N<tt1nitc1 1nediu1 below). 

"'J.'he pCl'sisteneu of .1.Ya1rnite1 hi11d01tanti. through n.11 the stag~ of the lower 
Trills is n.n exceptional fe.'lture among Indinn Triassic ammonites. It is of parti­
cular interest M regards ihc occurrence of the genus N(l11t1ite1 in ladinic and cornic 
bl•ds of the Eastern Alps. Since it hns been pro\"ed that a species of this genus 
persists from tho lo1rnst to the topmost division of the lower Trias without under· 
going 11ny notewoi·thy ohange, it is net astonishing thnt the ge11us itself has ~ueh an 
unusually wide range. " 

,\ ~p~eies 1rnnrly nllicd to Nr.mi~tles liindoslomu, from the )!eekoceras beds of 
California, has beea dcsrribeda.~ N. Dielu:,.i by Jlyatt nuJ Siuith (Tri~ic Cephalopo1I 
gc•ioui. of America, 1. o. p. 79, Pl. VII, :fig.<. ii-25). lt c\ilfors from this !Dclirn 
s11ecies only in ~ome 1·ery subordinntc details, namely in the smaller number of 
contractions of the shell, nntl by the sharper divisions of its external lobe. I 
think that J. Perrin Smit11 is perfectly right in sepnrating the two speoit'll, 
accor!ling a greater importance in cla..~si!i.cation to tho~e markq that are ~een in 
sm 11U shells with few dietiuctive eharacte1'9 than would be attached to similar :marks 
in shdls with many such charactel's. 

8. NA.NNITBS MEDitr8, nov. sp. l'I. XXVII, fig. 10. 

One specimen in t.IM Himtllayan collection, which wae united provisionally 
with NCJti#itea hiwioatamss Dil'n. as cf. by A. v. Krafft, does notllgrce with the type 
in all features of importnuoc. A new specific name is therefore introduced. 
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The following measurement9 were mnrked by A. v. Krafft 011 tho Inbol 
aocomponyfog this s11ecimen :-

15 inm. ij =3 

'" 
6•f>" 

7" 

A=o·n. 
c 

The general shape and transverse seotion agree \·cry ne~rly with those of 
Nannite1 hi11do1tanU1, but the umbilicus is widtr. A further diffenince consists in 
the number of coutractious being eight only in the la.st rolution, although more than 
one-half of this volution belongs to the body-ohawber. In this charuoter N. me<liuB 
resembles N. Herbuti Dien.; hut othcrwis1.1 it agrees with this specicsl ... ss than with 
N. himlosta111U1. lt oe.n be distiur:,>Uished from .\'annite1 Berbel"ti by its wider uwbi· 
lious, more oompressed transverse section, greater number of contraotions (six unly 
are counted in my type-spl'cimon of N. Ilerberti), and by the dir6ction of the 
oontraction~ which are lf'fls bent forward. 

Wiih N IJieneri llyatt and Smith (Tti11SSic Cephalopod genera of America, 
I. c. p. 79, E'l. VII, fig~. 5-25) it agre11s olosely in the numbe1• of contractions, but 
its whorls arc more ~trongly comproased and 11rovill<ld with a. wider umhilicl1s. 

The •pecimeu tigurcd i~ a cast. The ll\St septum may be distinctly obs<JrvcJ. 
More tW.u one bulf of tho las~ vo1ution b11longs to the body·chnmhcr. 

Between th11 contractions very delicate sh·iw are ~l·cn, following the same 
direotion. 

Sutures.-.A.s far M knowu i(looticnl with those of ..1.Vannites hi11d0Bta1't1B. The 
ba.se uf tho siphooe.l lobe is not accessible to examination. 

Locality and geological p0Bitio1J. N1mWer of speclmerni exami11ed.-IIedeu· 
stroomia beds, S. E. of .:Uuth, Spiti, J, coll. Uaydeu . 

.Remar.h.-l'wo other speoimous of Nm111ites from the Hcdcustrromia htid~ of 
Bannn E.G., oan be referrad to this speoics prob1tbly as cf. t1Jedio. In sizt:i they arc 
very muoh inferior to the typo dcsct·ibed above, but otherwise agree with it in the 
amall uumber of contraction... In one of tliosc spccirncu::i the holy-chamber 
oocupies tbrec·qunrter,; of the entire last volution. 

Genus: El'tU.GECY.RAs Noetling. 

l901. Epi.,.g~• Noemug, Xeo"' Jobrb. f. Min, etc. Boilliobd., US. p. 36$. 

EPIUGECEB.AS DALULA.ll..E Diener. 

l897. J/~,//iccl/io Dalailam.- Dione<, llimilar.,. p,,... P•lieou!. h~., •or. XV, \'o]. II, rt. I, Cephllopodo of 
tht!o1 .. rTri8'.r.SS. Pl. l,6g.6. \'II, 6i.7. 

UlOI. NoJ/iccllia Wyn~; A.<. ll'nfl\ (,..,,. Waagon), Contnlbbt11 f, 11iu. ~to., p. Zi'~. 

1901. Jl«llicolti11Da/ail<l,.,.Oieoer,ibidom, p.5U. 
1001. Bpi.ag«.,.11• Dalail~- N0<tlin:, U•b•~ lloollio.::flit. u11d Epi~ nu don l"'"""'hon uod trWl.io­

oben Soh!ol.U-11 I11di1n•, N'11t1Jobrb, f. :-din.•'•· Boil. Ild. XIX, p. 36~. Tai. X\'ll, fir. I 
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The group of Medlicottia Wym~i Waagcn, which differs from the g:roup of 
M. pl'imas Waag., the l'rototype of the genus Medlicottia, in its broad siphoJU&l a!'ell 
and in the development of its adventitious lobes, hus been oleva.ted to the rank of a 
proper genus by Koetling. 

The specific independence of JfedlicoUia (Epi1agecet'aa) Dalailanue has been 
quP.stioned by A. v. Krnllt, who insisted on its identification with Medlicoetia 
Wy1111ei Waagcn, from tho upper Productus lime~tone or the Salt Range. I nefd 
not enter lu-,re into a (lisous~ion of this subjPct, since the question has been decided 
in mv fn¥om· bv Xoetliu~, whose decision wns based vn personal examination of dw 
typc."specimcns 00[ both Episageceras Wym1ei and B . .D"lailm11te. 

The fragm,~nt of a body-chamber of this ~pceies, measuring ont!·hal! volutiou, 
wns collected by Hayden from the Otoccrns beds N. X. W. of K6g6., Spiti. In 
this fr&.!l:nwnt tl1e fiat fnleiform folds arc dcv1·lop1 d more distinctly in the margiunl 
thnu iu the mitltlle r<'gion of the lateral parts. 

A seeoncl speeiweu From the Otoccrns bed~ S. E. of :\Iuth, Spiti, is too badlf 
prcsl!l'\'ed to permit of 11 specific determination. But it is evident, froin the 
deep positio11 of its adventitious Jobe, that it also llelongs to BpisaueceJ'(fB, and 
uot t'l Medlicottia aenB. atr. 

Gen11s : PsE1'DOSAGECY.&.\S -Diener. 

In my memoir on the faunn of the lo11·rr Tri11s of the U$Suri distriot in Easterri 
Sihcrin Pl<-rnoircs Com. GCol. d<' lll Russie, XIV,No. 3, Pl. I. lig. 8, l'l. JV, fig. 6) I 
clrse1ibc1l a fragment of an nmmonite with11 1·ery complicnte<l ~uturnl liu1:1, for which 
I iutro<l1rne<l !he new ~en11s Pse1'do1m9eceraa. 111 its general shape this ~enus rcC'alls 
Lo1190/.Jarditea and Ca1wites, hut shows in its sutural linci n. mixture ,.f ehnrnctrrs 
pcculhr to Sageceras, Lo119obrirdileB :111d Pimwoccras. Notwitbstanding the frag· 
mentiwy stnto of preservntion, the oharacte.rs of sys!ernatie importance were so 
con~picuous in 1l1c Siberian type, that they seemed to justify the introducf.ion of a 
new generic name. 

In l!J05 a nc1"' sprcies of l'ae-1tclosageccra11 wns clcscrihed by 1\oetling (Palreon· 
ogrnphica Ul, Bd. p. l;iU, Pt. XlX-XXVlIJ. \ ,·ery large nu111be1· of r\'.· 
amplcs belonging to this species, for which the name of P. nmltilobatmn was 
proposed by Noetling, had been collected by himself a.ud by Prof. Koken in the 
Ccratifo mnt'ls of the S:Jt llnngc. His studirs of this benutifol material musl be 
cnnsiderecl 11s nno of the most vnlnnhlo contributions to our knowledge of the 
devt-lopm.·nt of the sutural line in Tri11ssio nmmonites witl1 an nbnormal number 
of lobes and snddles. 

In m~· memoir of tlw Tria~sic CPJihalopodn from the Schicehlinghoelie near 
Hallstatt (Bcitrooge zur Pslreont. u. Geologic Oestc1T. liDf,"flrns, eto., XJJI, I" 18), 
I have JlOintecl out th.. nf!nr relationship 11 l1icll I believed to e:rfat between 
Paeudosageceraa nnd the :Mediterrant>nn genus .4.rtliaheritea, from the Alpint! 
Mmchelknlk. Mr statement as to this affinity, wbicl1 l1M been questioned by 
Ftech (Lethren Mesozoioa, I. 2, Lfg. Explanation of Pl. XXVII), has been fully 
confirmed by Noetling's examination of Paeurl011agecet•a11 muleilobatum. 
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A third speoics of P1eudosageceraa was di5oovered by J, Perrin Smith in the 
lower Trinssic Aleekoceras beds of Idaho and Califo1·nia. H;ratt nnd Smith have 
published its description in their monograpl1 of the Tl'iassio Cephalorocl genern of 
America (U.S. Geo!. Burr. Prof. Pap. No. 40, p. 99, PL IV, figs. 1·3, Pl. V, 
figs. M3, Pl. LXIII, figs. 1, 2). This species, which was oalled Pseudosageceras 
inlermo11tan11m, is closely allied to PB. 111tdtilobatum N oetl. 

Among A. v, Ki·alJt.'s HimU!ayan materials there are hvo specimcus identical 
with Paeudosagece1•a1J m11Wlobatum Noetl. A. v. Krafft considered them as proto­
types of 11. new genus Frechiceras (Genera.I Report, Gcol. Surv. of India, 1901·02, 
p. 5), assumiPg that they differed from the Siberian type of Paeudoa<JgeceraB in 
the arrangement of their sutures. Noctling mwt have known thes6 spocimem, 
ns is evident from his Rtatement (I. c. p. 170) that Ps. m1tllilobatum h represented 
both in the Salt R:inge au.cl in the Himil.laya,. I entil'Cly agree witlt bim in the 
identification of the specimens from the Ceratitc marls of the Punjab with thoao 
from the Bedenstrccmin beds oE Spili. 

Sinoe A. v. Kre.IIt's notes on Frecfliceral were written, Noetliug's be~utiruI 
monograph on Paeudosa9ecera1 m11UitobQt1~m hns be~n publishe<l, giving us ample 
inforlll8.tion ab:mt every detail in tho development of that spcci•·s, Thfa has 
preventc!l me from leaving &nything unclmnged in A. v, KralTt's original dcscrip· 
tion, The following diagnosis of the Him6.laya.n specimens is therefore entirely 
my own work. 

PU:'CDOSAGECBRA.8 MULTILOBA.TUlt Noetling. Pl. XXI, fig. 5. 

1005. P,.wdo"'·""~"'" 111~Uit<>lia1..,, NoolliDr, P•lmonloloppblo>, LI, p.1$1. Pl. XIX-XXVll. 

Meaa11reme11.t1. 

., " mmbiliouo 

:::::b:••< Jof tlool&.l•olntion 

.113 

' 
. 20-20 " 

This species is rep1·e~cntcd by two specimens. The larger, which J1rui been 
illusb'ated, is entirely ohamhc1·t!d, fairly well prcscrvd, hm slightl.r di~t.orted hy 
pressure, nnd partly iojnrcd on its surface by weathering. 'l'he second specimen 
is a fmgmcnt of th~ Inst rnlutiou, in which the umbilicll region has not been 
presen·ed. 

Ju the specimen illustrated exact measurements of the trans1"cl'~c e<lction wer<l 
not possible. The 1·11\ucs of the thickm.ss given abo;c represent only tile limih, 
between whicll this dirncosion may be expected to lie. But this is certain, that 
the shell ie ,-cry strongly compressed and of d.isooidal shape, exactly as in 
Noetling's type-specimen of Pae11dosageceras mljltilobatum from the Ccl';1tite marls 
of the Salt Hange. 

The situation of the largest transverse di~meter could not be ascertained in 
the larger specimen, In the smaller frogment, which bas not been illustrated, 
it is situatod below the middle of the height of the sides. Tlle 'vhorls increase 

" 
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rapidly in hcill'.ht and are st1·ongly involute. They are indented to less than one 
half tlleir height by the iuner coil. 

'J'hc umbilicus is \·ery narrow and surrounded by a vertical and high umbilical 
wall. The umbiliool edge appears to have been rounded olf, but its actual oha:rac• 
ter has not b.:cn ~atisfact-orily ascertained. 

'l'hc ~urfaoe of the hternl parts was probably smooth. No traces of sculpture 
bavu becu dhcovcrcd. 'l'hc siphoual edge is acute, knife-shaped, and not bordered 
by marginal edge:; or keels. 

S11t1ue1.-'l'hc sutural lines stand so oloso togethe1·, that they indent each 
other. It is wry difficult to trace one septum fro1n tho siphooal edge to tho umbi­
lical suture. Tlw margins of the corrospJnding saddles can be followed along the 
luteral parts of the entire cfoo as unintcrrupttld concentric, spiral lines. 

As there aN no means of co1•ralating this extremely complic!!.ted sutuml line 
in cltJta.il with thnt of 1101·nutl nmmonitc~. I shall not apply to its elements the 
cxprc:>.>ions gcnei·i~lly used in this memoir, but sh·11l follo1v Noetling in adopting 
the tcrruinolo;!'y proposed by him in the monograph quotecl o.bon. The terminology 
introduce.i by Xoctling is the following-:-

J, Co1··c"po1i.l• tu the<lcepcst J,.tcml lobe. 
If t<ialltlielobe•sit<t:ot"d hcbrnt>n this Jobe an<ltheumbilienlsuture. 

to th~ c~temnl un<l 11.Jni11titio!li lobe~. 

lo the •·xt<onml smldlc (situnted between L :iu<\ .E1• 

tu11J1,;1ddlc• between /,mid theumbilit-nlsuturs. 

]lctwecn 1l1e siphonal keel a11cl the u1nbilical suturo 13 lobrs and nn equal 

numhc1· of SS'ldles arc counted, llll•i<les the m~dian prominence of tlui cxttJrnal lobe. 
B is cliddccl into .fiyc ndrnnlitious liranehes. All of them aro bipartite, the 

1·cntrnl (<'Xlcrw1l) digitntion being !lie longer one. In the innermost adventitious 
Johe 1:ach tli~itation is distiQotl~· Uieuspidate. In th.1; remaining adventitious lobes 
tiLc dig-it:1tions a.re entire. 

L com~.;pontls to Koc!lin~'s •· t,\"PUS V," It is tripartite, the oentrnl. digitation 
being tl1e lnrgcst, and nil diidtations :iro bicuspidate, 

JI, -Hi :u·e nssynunctrically bip..irtitti. Tho digilations are 1mtire, but ti.Hi 

wntral (external) one is the longest-an exccptionol oharactcr in thll Salt Range 
~pccimens of Pumdasa9ecera1 11111ltilof;almn. 

i,-i, nrc 1n·o,·idod with entire npice_q, whereas i, nud is are climeroid. 
i, i• th,~ hiqhest sad1llc and h:1s its a.pc~ shifted slightly to1rnrds the umbilic& 

1·tJgio11 of the tlisl.\', exactly as ill the Sa.It ltnnge sp!'eimens described by Noetling. 
All thti so.ddles are Janceolntc. Those adjoining L are cluh·sbnpl.'(]. Sevem.l 

of tho adventitious ~addles arc ~omcwhnt laced at their base, but i,-f. are bordered 
hy parallel or regulnl'ly direrging ma1·gins. 

Geofoy1cal pcnUio11. Localit'y, Number of 1pecime111 ezami11ed,-Hedon· 
strmmia he<ls, S. E. of Muth, Spiti, l, coll. Bnyden; Lilaog, 8pit.i, 1, ooll. v. 
Krafft. 
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Bemark8.~The Himlilnya.n specimen desoribed a.bOV"C ngrct'.a so closely with 
P1eudo1ageceraa t1H1lWobatum thnt I do not hesitate to identify them. The 
nr.nte character of the siphonal edge ia also found in l:irge exnmplc9 of this speci•·s 
from the Ceratite marls, whereas in the majority of the specimens from the Sa.It 
Range it i~ sharpened into two acute carinm, "hich are interrupted by a no.rrow 
me:lia.n furrow. But the absance of the two exte1•nnl ca.rime in my Him:ilaynn 
specimens oannot be regarded as a distinguishing feature, because in later stages 
of growth in thi9, BS in several other genemofTriass.ic ammonites, the two external 
cariam close together entirely, with the simultaneous disappeuanco of the exter· 
nal furrow. 1'his is tl1e rasc in Oarnites :Mojs. or in Parotibetues Mojs., wh"re the 
eiphonal part is flattened and bordered by two marginal keels in the adolescent 
stage, but culminates externally in a blunt blade in full grown speeimcus of large 
dimensions. 

A comparison of the sutl1rn.l lines of P1e1#)oaageoera' mulfilobafmn nnd of 
the Siberinn species from the 1;s.~uri district lends to the conolusion that th" In<lian 
specie' is more highly clilfernntiatetl, and that the clitTercnces in the shnp'.' of 
lobes definitely e:cclude any question or identity. 

PJeudosageeerus illter11io11tam'm Hyatt et Smith (TI"innic Ccphalopod genera of 
America, I. c. p. 1.H'l, Pl. IV, fig. 1·3, V, figs. l·O, LXIII, fig~. 1·2) is closely nllicd 
to the present species, although probably not identical. Among the ~11ecimens 
illustrntcd by J. Perrin Smith, aome a.re provided with a lliphooal k••el and some 
with e. narrow ~iphonal furrow, bordered by mal'ginal c11rin::e. The ,·ariahility of 
the sutural line is rather considernhlc. Both fl a.ml tbe atlvcntitiou" hranches of E 
are mo1•e irregular than in Pa. 11mUilobatum. 

This American species seem9 to dilTcr rsp~ciallr from the Indian form in its 
volutions, whioh increase mol'e slowly, the l:tst whorl being indcn1ccl to nearlv one 
hnlf its height by the penultimate one, a proportion whi-~h is ne1·or rcach~d i11 

Ps. 11wUUobatum. 

Genus: llEDEX9TRCEllIA Wangen. 

"HedenBlr~mia is one of those genera proposcil by W,ingco, which were has(>rl 
entirely on characters of the suturnl line, In the genernl shape of the ~hell the 
genus agrees with Meekocera1, whereae its ~uturts diliel' in the presence of adrcnti· 
tious elements. This difference is, in Wn..1gen's opini"n, not only su!fieient for the 
introduction of n. new genus, but be even goes so fat• 11s to unite 1111 genera 1vith 
uilvcntitious lobes in one family of PfoacoceratidOJ, in spite of the f.iet thnt the•c 
sener.'lare of very different goologioal age, theg:ip~ betwceo them not heingblidgrd 
ovrr lJy connecting· links. 

"While I do not bcsitn.te to accept tl1c genus Hetlm1Bt1•ce111ia, who~c ndventi· 
tious elements allow us an ensy and ~are distinction from .llee!.:oce1•a9, I ilo not 
think tl1at the genus can be classed with any family othc1• than till~ ;J/e~lw:e­

ralidt11. On the (~OJ1trn.ry it is very probable thnt Herlc1ittrfZmin represents 8 



HB HL\l.ALA YAN FOSSILS. 

group of forms which branched off Erom Meekoceraa, Olypitu Waag. beiDg tho 
connl'cting link between the two gcncrll, 

"Wnagen propoecd his g<inus Olypites for tho Bocommofation of three species 
occurring in the lower Ccratite marls of the Sult Ru.nge, heds which arc older than 
the horizon in which typical Iledtm11lt'aJ111iai aro met \Vith in the Him:\.layas. 
O!ypile11 differs very little from Meekocerat (in its wicler oircumscriptioo, as adopt· 
cd in this memoir), tl)gcthcr with which it is founrl, the o.rlventitious elements b~ing 
not very distinctly don·lopc1. This no doubt induced Hyntt (Zittel'stcx:t-hook of 
Palroontology, English edition, Cephalopoda, p. 556) to clnss Olypitea with the 
fnmiiy of J1eekoceraUdm. 

'·On the other lw.nd Wangcn strongly emphasized the nl'ar relationship between 
Olypites and lleden1lrre11iia. The ndventitiom clcmonts in the suturo.l linc, al­
thnug:l1 'till iu proc~ss of dcrclopmcnt, arc in his opinion clistinctly cnou.~h marked 
to characterise the genm Clypite1 ns a lllembcr of his family of PillacoeeratidaJ. 

"That \Ytwgen was ri'l'.ht in compnriug Hedeiutraim'.a with Clypite8 is proved 
hr the oecUl'rcnce of a rcm~rkalilc new species in the lower Trias of Spiti. In ih 
suturnl line this species combines characters of tho two ~cner11, the ndv1•ntitious 
saddJ,~ being ns distinct ns in any of the typioal species of llede118traimir1, while 
otherwise the sutures nrc of the type seen in the Salt ltangc forms olasi('d with 
Ciypilea by Wa:i.gcn. '!'his specie• (tlesoribcd M Hede1it1!ra!mi11- lilm1ge111i1 below) 
orcurs iii tho horizon of Jleekoceraa lilan:Jeiue nnd M. Paraha. 

" Thus we come to the couclu~ion that Beden1trcemia nnd Meekoceraa are 
connected by Clypilea, the lnttcr genus therefor.i being tho anccst,ir of Ile,lei1· 
sll'l:emia. 

"Tho fact that lle<le11atrfJ!111i11 is derived from ancestors witllout adventitious 
cknwnis, agrees with the remits oht ... ined by Karpinsky (Ueher die Ammoneen 
1ler Arti11skstufc, MCm. Acad. ImpCr. dea sciences, St. l'Ctersbourg, VII ser. 
Vul. XXXVII, Xo. 2, p. 22) illld E. >. :Mojsisovics (Cophalopoden der ).(editerrnnen 
Trinsprorinz, Ablmndl. K. K. Geo!. Reichsanst. X. p. 227, ~28) with regard to the 
ontogeny of 1/c<llicottfa and Oar11ite11. In these two genera tlie a(lvontitious 
clements are nl1scnt in the inner whorls and nro developed in the adolescent st8=,<>e 
of growtlt only, a fact which decidedly points to their nncestQrs having been forms 
with normnl lobes. 

"This being so, I cannot help thinking that the family of Piiif!coceratidtS, in 
W:1agc11's interpretation, is nu asiemblage of 1·cry hetc1·ogencous clements, which 
do•'S not correspond to nny natural g1•onp among Triassic ammonites. Without 
entering into a cletailed discussion of this question, which lies beyond tho scope of 
this memoir, I should like to make a fc1v remarks ou this subject. 

"What we kuow of tl1e genera under disc~sion points to adventitious lobea 
b:i.l"ing been acquired by forms of very different origin at very dilfcrent geological 
periods, in connection with Hat and slightly arched whorls, which required additional 
inflections or the sept!l for the s11pport of the fragile lateral parts of the shall. 
Adveutitions el~ment., therefore serve the same purpose a• the auxiliary elements in 
tha umhi!ioal 1·egion. But I do not think that the e:1:istenoe of such cha.raotera, in 
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widely separated genera, can be looked upon as a proof that those genera belong to 
the same family. On the contrary I am inolincd to believe that the genera 
with adventitiou~ lobes a.re not connootctl phylogenetico.l!y, but that each genus 
with a1lvcntitious elemenh will be foun<l to be nearly allied \Vith nnoth1r witl1 
normal lobes, from whioh it was do1·ived. Wit!1 thiig<:nu9 it should, oousequently, 
Im united in Iha ~ame family.' 

"In my opinion therefore, the geuern, unitocl in the family of Pinacocerll!id.:e 
by WMgen, arc highly difforentia.ted branehc~ frJm varioll.!I i;ener.i. of difl'e1·ent 
strntigraphicnl position, \fhich probably 11avc M phylogenetic affinity whntcvcl'. 

"Of the genus lled1m8lramtia a few spl'Cics only are known so for, tm(l but 
one of them, H .. 1lo}8indc8i Dion.', is founded on the examination of a lnl'g~ 

iwmbcr of s1Jecimem. l'he type, for which th<~ gi:rnut W<li 1n·opJsetl by 'Va'l.gcn, is 
HcdcmtNemirt Hcde1nlrat11d K~rserling (Besd1l'eibun(l' ciuiger von Dr. v. lfid(lcn­
dorlf mitgcbrnchten Ccratiten des nrktiichcn Sibiric:1, Bull. phys. m:i.th. de l' Acrul. 
Im11~r. des sciences, St. l'litersbourg, Vol. V,No.11, p. 7, Pl. II, figs. 5-7,11on Pl, III. 
figs. l·O), founcl i11 a siugl<', very ba'lly pl·~scrvcd. fragment nt Kotcluy, one of the 
New Sihcrian r~Innds, hr Captain Hcdenstn.cni. Wnngcu further includes in his 
geuus CeMtitesf1wcat118 Oeberg (E. v. :\Iojsisovfos, Arktische 'lriasfaunen, )ICm. 
Acnd. ImpCr. des scic~nces, St. l'Cterdiout·g, VII s~r., Vol. XXXIII. }J. 80, Pl. X, 
6g. 18, ID) collected in the Posido1nm9a lim~stone of Spitsbergen nnd clescribecl by 
Oeberg in 1877. Wl1P.ther Ceralt!C8 fm·catiis o.otually bclon~ to Hede111frw 11iri 

appe:ua doubtful, for there is sca1·oely any mcclian promincucc t0 he seen in the 
aiphon:1l lobc, whel'eM all speoies of llerl~1ntrirmia hithcrti kni1vn tir~ puvi,lL'<L 
with n high meclinn prominc11cc. There are also dif1'erenc~3 iu the genera\ sh'.lpo 
and sculpture. Ceratites (iirc11tut is not cin1prcssed, but mo1er.1tcly inflatell, nn l 
its Jntol'ILI pnrt9 bear strong falcifol'm ribs, n chr.ractcr unkn?lfll in typical species 
of Ilede1181i'am1ia. 

" A species noarly allied to Hede118frm1nia HecJe11atrai1ni Key3crl. from Stuben· 
dorlf's col\cotions in North-~:istom Siberia, w.is clcscl"ibed in lSSS by E. v. llojsis?• 
Tics (Ucbereinige arktisebe Tl'io.~ o.m1mn1iten des nrordlichcn Sibiricn, l!Cm. Aoad. 
ImpCr. des ~cicnces, St. P6tcrsbom·g, VII, ser. Vol. XXXVI. No. 5. p. 10, Pl. II, 
III. Jig. 13) as Meekoce1'Cl8 11-00. 1p. i11d. e.i· a.ff. fledtm8tl'am1i. It also is foundc.l 
on n baclly preserved fragment only. E. v. lCojsbovio3 oonsi(lered it to be :1 nc1v 
species, but I believe it to be most rr.Jhably iclcnHe::il wi~h He:le1111trw111,ir1 !le1le11· 
8lram1i. 

"The only species of Hede1istr'.ellli'1 knowo. so fol' in lnrg.i numbers is 
H. Mojsi8ocicsi Dicnel', from the horizon of Plemiiiyile8 Rohilla or the Ili111;i.lnyao. 
lower Trin9, of ll'hich numerous spccimr'ns ha1·e been recently found in Spiti. '!'his 
species was believed by Prof. Die11e1• to he identical with the I ut mc11ti<>uccl form 
from Xorth-eastcrn Siberia.. 'fhe correotuess of this identifioation is, how<iv<"r, 

'Tbio i1 ouctl11he ;il'W bkeu by E, v. ).foj•i•!l'ic1 (.l.r~ti .. be TriMf•1111.oa, I. c. p. 79). [c.D.J 
•For 1hi• opeci.>t lhe new g\<Iltrio nome of .A:•<1A«fen.1,..,.,,.;,. bao b<-oa pNp.;oe<i by llyott. Tho inlrodoolion of 

lhh aow gonUI i1, i11 uiy opiuioo, perftetly 1111ne.-r1. [c.D.] 

" 
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doubtful, H. Moj11irooicai (lillcring from Stnhtndorff's frai:-nwut hy hcinl!' more 
compres<ied ancl hnving the ndnmtitiou<; ~addle mol'c distinctly ir.diri<lualised. 

"In 11ddition to these f·irms four new ~pccies from the lower Trias of the 
Him!llayas arc described in tl1is mem'lir. Trvo of them, Ilede1uframiia bganqica 
and R. Muthiana, 1111.Ve their habitat in the horiz.,n of Flemingite1 RohiUa. While 
this i' provl'd directly with respect to the fatter spc::iies, it must b~ infened with 
regard fo Jled. bycmaica from its occurrence in on0 of the exolic blocks of Malla 
Johar, the fauna of which point~ to tl1c horizon of Flemingite1 Rqhilla. Tnese two 
forms and a third one, H lilai1ge111U, which has heen c'>lleckd in tile :Meeko~cras 

beds of Spiti, have a flattened external part, like H. Mojais'ltiicsi. A fourth new 
species, H. a~uta, unfortunately represented by a fragment only, h ol1aract~rised by 
n shar}l sipi.oll'li edge. Tbii species must therefore be c:in~idered as n reprcsentfl.· 
tit'e of a special g!'oup. Among tbo9c forms, wbioh o.re providerl with a flat­
tened external part, we c~n distinguish two subdivisions. In a geologically oldt"r 
one, which is nearly allied to the sp1cit"S of the S11lt Range Ccrntite m'lr]a nnited in 
the genu~ Olypites by Waagen, JI. lila119e11"8 must be inclmle11. The phcing of 
this spcciefl inn special sub-division fa justi6ed by the fact that the adventitious 
saddle is not yet dt>velopi>d as dis!inctly 11s in the group of H. Mojaiaocicai. 
With tlie group of Jiedenatrremia lila11ge11aia the genus Clypifes Waag<·n 11ho11ld 
perhaps be united, it..~ 1listinctive characters being tco inaigni6csnt to claim 
sub-generic value. 

"Thus we arrive at the following classi6cntion of the Indian ,<;pecies of Hedeit-­
strremia :-

'" GrtOUP or II. LILAXGEXSIS (CLYPITES Wan~.) 

:e. Gnoup OF n. )foJSJSOl'ICS!. 

C. ISOLATED SPl>CJES • 

.Remarkl.-Uyatt nnd Smith are inclined to maintaiu Clypitea Wat.I?. as an 
independent genm, dill'cring from lleden11lrre111ia, to which it ii; do~ely related, 
in n losser indiddualisation of both its adventitious o.nd nuxiliary element~. 

Clypiles tmmia Ilyntt awl Smith (Triassic Ccpbalopod g1>nern of America, J. c. 
p. 103, Pl. I, Jigs. 4-Sj diffcl's from Redensframia lilat1ge11aia chieOy in its auxilial'y 
~cries heing much more simple, Apn1·t from the dimcroid oharnctf'.r o[ the 



LOWER TRIA.SSIC CEPIIA.LOPODA. FRo::\.t SPITI. 161 

advontitioU9 saddle in H. lilangemia, thi9 saddle is almost equnlly prominent in the 
Iodian and American speeies. On the other hand the Salt Range spcofos ho.ve 
the adventitiollS uddlc less distinlltly developed, but the au:tilio.ry series moro 
oomplioo.tecl than in Olypite& te1u1i8. 

The affinities between Olypitea and Hede1J1Jtrromia lfl1111ge11Si8 arc indeed so 
close, that mlid reasons can be urged in f11vou1· of A. v. Krafft's propo;a\ to unite 
them in one genu~. 

D 

.\ 

c 

/ll, GROUP OF HEDENSTR. :LIL.-\5GE:s'SIS, 

I. llELn:s'~TllOElll.-\ LILaXGESSls, v. KrnlTt. Pl. IX, Ilg. 1. 

.1Ieaa11reme11ta. 

cc:o 1-l 

"Awong my collcc~ions from the topmo•t beds of the hol'izon of JfeekocCl'WJ 
lilo.119c11se 11.11d M. Vo.1•al1a near Lilang, Spiti, there i>l a specimen belonging to n 
group of forms dcscribml by Prof. W<111.gcu und1Jr tl11J generic no.me of Olypitel. 

'"rho goncral shape ancl transverse ~ection are the same a~ in the specim<lll~ of 
the nho;e mentioned grollp, in which respect i~ resemblPs II.cde11sfram1i11, whereas 
in its s11t11ral lino the oharnctcn of Olypites ancl of a typical flcde1nfrcc,,.i" :n·c 
unite(\. Tile present specie~. whicb deserves a new sp<Jcific uarae, dw thernfol'" be 
lookctl upon as a proof oi tho close affinity of Olypites n11tl llede111tr.w111ia, which 
aocordin.; to my opinion, shouhl not ha !j:<lnericall,\' di~ting.iis!J.c,I. 

"The only specimen nvnilable for enminatioa is a cast consisting of 11.ir 

chamber;i only. 'J'lw ratio i is nppro:i;imntcly 4•05 at the lower termination 

of the figure. The Intern! parts a.re smooth and curved very slightly do1l"'nwards to 
tht• umbilical region, whcl'C they pn.ss into the narro1v umbilicus in n strong curve. 
Extornal po.rt fiattcncJ SiphJn:i.l area unrr."1·, 1vitl1 sh n·p margind ed~es, 

" S11tm·es.-As Rtatcd nbo\·c, some of the cllaracters of the sutural line agree 
with these seen in Clypite11 "\Vn:i.gen. In my trp~-spceimeu of Hedettttri:smia 
lila11gensi.8 tl1c cxtornal sadille is forger tho.a the lat.:ral sa1d!cs. This is als.) thu 
cnse in Olypites l!Jpic11s Waa;. and in 01. eo:Jl11e111 IVnagon. Thou nbilic.1! lobe 
resembles in its gen.,uJ arrangement tile 001·1-e•poo.ding Iob<i in Ol!Jpites Kfogi11111n 
Wlltl.g, its points bcin~ separated by do11bl~ indentations. On the other hand 
the adventitious saddle of my IlimUlaynn form is mucl.1 1nore distinctly developed 
than in any of Wrui.gcn's Salt Ro.age species of Olypiles. Tne adventitious saddle 
bears a median incision, whi..:h seems to poiut to the ll.(\ventifoos clc!llonts being 
subject to a suh-di\·ision, exactly like that of the points cf the umbilical lobe. 

"'flw lateml Johe> arc dellp, broJd, and pun·iclm! with r11tiicr coar~e dcnti­
culatious. 
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"This species, I think, should induce us to unite Waagen's genus Clypiles 
with llede11str01mia. Within the latter it repreaenh & geologically oldcl' group, 
whose adventitious elements aN in ooursc of ro.pid development, as has been 
pointed out by Wna.geu. . 

" Geological position, Locality. Number of 1pecimen1 eramined.-Hor1ioi; 
of Meekoce,.as lilangenae and M. Varaha, 1 mile N. of Lilnng, Spiti, 1, coll. 
v. Kraft." 

n. Gnoul' op liEDENS'l'R<EMU. M0Js1soncs1. 

2 HEDEN"sTno::uu. :MOJusoncs1 Diener. Pl. IX, figs. 3, 4, ti, 6, 
X, figs. 1, 2, 8, XX, fig. 1. 

D 
i· 

l!trl<n>lram•cr Jl<d4i1oofr1i Dic•n, Hiaullayan F.,._•il;, P11\.,ont. Ind."''· X\', Vol. JI, Pr. l. 
Ct•phalopo~o of tho I""'°' Tria•, p. 63, Pl. :XX, lii;. I. 

Il"lm1t,.,.mia •p. inJ. rr <'/f. Jf~j•i••~ir.i Di•oor, l~idom, p. BS. Pl, :li:Xll, fig. 2. 
Il<Jtn>/•'<tmia Jf<jsisotio.i Jl"-'<h, Lo:hre1 l! .. owica, Vol. lI, 2, LFg. Tof. 27, 61. ~. 

J1lc,11urcments. 

II. 
(Pl. X, fig. I.) 

63 lS:; 

~ " 18 " 
3:; " 92 " 
J.1- " ·10 " 

lNl 

,., 
"'l'lmnks to the fact that this species is n01\· 1n-ailablc in large numbers, the 

dcs~dption gi-rcn by Prof. Diener cnn be nddcd to in so:no poinh. 'l'bcro is, how­
Her, no specimen which promises to -gire a good cross-section for the study 
of Ilic individual development, the mode of prescrrntion lJeing uufaroura.hle for 
this kind of r,•search, ns ill all the fos•ils from the h1>rizon of Ftemi119ifca Ifol1illa. 

"It is rather difficult to a\'1frc at exact mensurcments, c~·en in complete 
1•x:iinplcs. 'J'ho thickness especially is rarely to bJ moa.suratl at all, the la.tern.I 
parts hcing nearly always cit.her cru'>he:l 01· distorted. Kor can nnythlng definite 
be saicl llS to the mode of in,·olution. It is true tliat from a compmison of tho two 
specimens, the measurements nnd proportions of which Imve been gh-en above, 
we might conoludc tlmt the im·olution is decreasing, but this suggestion would 
lml'c to be prol'ed by a lnrgcr number of measurements. I do not think it is 
admissible to infer from the measurements of the larger example, that the in'folu­
tion is decreasing, for in this specimen a pnrt of the apcrturnl margin of the peris­
tomc hns been preserved, aml ibis st.arts from the umbilicus in a dfrection strongly 
bent forward. 
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"Por the rest of the oharacters of the shell I m:i._v refer· to Prof, Diann's 
description. No trace of the shelly test hllB been preserved in auy or my speoi· 
meD9. 

"Length of the largest body-ohamber observe:!, approxi:mtely 220 degrees 
"Sulurea.-In order to show the great v-trinhility o[ the ~utural line in 

Hede111trmmi.- M·>jai8or#r:Bi. especially a.s regnrds the u nbili•·al Johe, " wunber 
of sutu1·es ha1·e been figured. Diener described a specimen fro n the h•>rizon of 
Flt111,fogit 'B Rohilla S. E. of Muth, whi~b he fdt inclined to loo'< upon M spe· 
cifieally dilf~rent from H. MojaiBoaic1i, brcause in its umbilical lohc he noti,·eJ 
an rntire so.ddle, very si·nilar in sbape to the secoud laternl snd.-Uc. Thii i•, 
however. only one of the numerou1l kinds of variation in this spcdcs. 1'hat this 
is actually ~o. is pronid by th•i fao~ that 011 the rever.ic of tl1e sirlll, from which 
Dicn,•r took hi~ illu~frat.ion of the s•1tt1ra.! lino (1. e. Pl. X:X!I, !ig. :.!), tile s:i.id 
point 011 the sncHle bears a mc.ha11 incision (s~~c PL VIL[, fig. 3). This specimen 
c11n tlwrcfore snfo•lr b<! id<·ntilie<I with Bedl'118trr.emia Jlojsi111cic1i. 

"[t will bo s~e:1 from my ill<istr itiou~ th:l.t- largc, cur it'" poiut.~, rcpMsenti11!;' 
true auxili>•ry sa.d,Ucs, ar'-' not unoommr>nl~- present in the nmhili<•nl lobe of this 
spo<"ies. 111 one of the large cxatnplos from :\luth "uch a point io h ·o:ull~· ll:uten•!tl 
on its top (Pl. IX, fig. ,_I,). 

"This adventitious loh~· is aloo ~ubjcct to oonsiclerah\c VH'iation. 'fh,, 
diff,.rcnecs, which llienor deemed imporL--int in the sp••ci1ucn allukd to ahove 
nr.i tlwr••fore of ns lit1k weight :is those seen in th,• umhilio.LI 1.,])e 

"Geological poaftion. Locali!y. N11mber of ~pedme11s e.xamfoc.J.-Horizon 
of Fle111J119it"s R11hill11 (lledenstrccmiu. beds); S. E. of :\Iuth, Spiti, l:!, e >ll. 
Hayden, 3, coll. A. v. Krafft; 5 iuilcs S. of Ensa, l, coll. Efoyden; l mile X. 
of Lilam:, 2, coll. v. Krn!Ir., 

"Cbooola.te Limc.~toD.!', lOl\'er Trias; ,Jo\ink:• E.G., Kuti Yangti valley, llyans, 
1, coll. ~mith. 

"llema,.kB.-Diencr sfat.•s in hi~ 1lescription of llede11strremia Mojsiaovieflf, 
thnt this ,;p•cics i• proh:1b:y- id .. nticl\\ 11·it.b " fragment of 1Icile11strremia foim 
the \owPr 'frins of Eastern Silw!'ia, 1loscrihecl br K v. )foj<isovies as JJ.m,k'JCCl'(UJ 

noo form imlet. ez a/!. HedP.11sfrremi (Lieber cini!,\'c At·kti•clie 'l'ri,1.,a1umonoten 
d••• nocrdl. Sihitiou, .\l6rn. Ac~cl. Irni1. dos $eicue1~:1 St. P6tcrshourg, VII ser. Vol. 
XXXVI, No. 5, 188'3, p. 10, Pl. H, III, fig. 13). 

•·This idcmtific:uion is, in rny opinion, o~ocia to doubt. A~ far a< I may Y-<!nturc 
to judge from suoll a badly pr•·servod frn!;'JUent as the Arctio fo1·m in Cluostion, I 
should ratlwr think that it is specifilmlly different frum H. Moj1iaoaic1i. 1n che 
sutllral linee.,p1•ei&lly I find onooonsiderablo clilforcnce, which s<•e111s to have escaped 
Uiener's notice. Tn judge from the illustr11tio11 on Pl. IU, fig. 13 iu .E. v. 
Moj~iso1·io.~· memoir, the firgt ndvcntitious ,;addle is much lo1ver on its 1ixternul than 
on its internal slopP. Wero thi~ saddle of the same ,;hapc as in H. MojsisooicBi, it 
should, although ll"eathered, be more strongly bent down1va.rd. As it is, tiiis saddle 
appenrs to me to be of the same cburactcr 89 iu 11. Heden~erw111i Keyserl. from 
Koteluy, to which it hu b~en compare<! by E. v. llojsisovics. This learned author ,, 
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hims.•lf remsrb (p. 11) that the siphonal Jobe (e:s:ternal lobe in hia description) 
wns probahly very ~hort, exaotly es in JI. HedenatraJmi. This seems to point 
to un ideotity of the two Arctic ~rccies. 

"E. v. '?.fojsisovios separated th"m, cbiefty on the ground that in Keyserling's 
figure the saddles are reprcsi;ntl'd as liroadly rounded, wh..rens they are very l1ighl1 
rounded in the specimen colleeted by Stuhendorlf. But this difin-enoe is prohably 
duo to incor1·er.t drawing only. The two ~peoimens appear to be otherwise so 
nearly nllicd that I prefer to unite them provisionully i11 one single species, Heden-
1tlrO!f7lia Hedenatrami, which must he kept sepunte from the Indian H. Moj • 
. 'Uotiicli." 

•ro the nbove notes of A. v. Krnfft I lm'"e only to adcl, that an identifiontion 
of Hedenatrwmia no"· sp. incl. ez aff, HedNl8lrr.emi with II. Ileclenalrremi o.ppears 
to HI<' even more d<>ubtrul than with II. J1,,j1i1ot:icri. Stuhemlorlf'1 fragment from 
:Xorth-rnistt'r!l ~ihcdn and n1y J-lirnllhyan .•peeies ngrce in all their charact<>rs a\•o.il· 
ah!c fo,· ei.:amin~1fon. As to the differeneti in the shape or the adl·entitioue ~addle, 
;;ug~t>sted hy A. ,., Kr:i.!ft, it. canuot be eonlirrned, beeau~c the SCJJtum of the 
Sib<•ria11 fragment is not known heronrl the npex of tlw nd1·entitious saddle. Thot it 
wa~ comp:irt>tl to that of fl. He<ie11Btram1i hy K v. ~lnjsismics is easily unclcrstood, 
no oilwrsp••cies of llede11Htrre•1ia being- known at that time. 

Nevt•rtliclti~s I ag"l'C<~ with A. r. Krafft in thinking it best to keep tht- two 
fnnns sc!•~rate for tlw prescnt, until new nml lw!tcr materials of the Siberian 
sp.,dcs may he found to shuw wliethc-r or not tlwy aetu:dly ngn'o in the ~ho.pc 
of th,.ir iuh·i·ntitiou~ sncldlrs. Dut for tlw ~11me reason the two specimen& from 
::ihl'ria, .,nllcdcd hy StuhcndorlJ 11nd llcdenstrwm, must he kept sr•1•arate. Nor 
will it he P"ssihlo for tlw present to include chem in the same sub·divi~ion of 
Htde1,1/ratmfo, :1s has lm~n proposed by A. v. Krallt. 

A11 American specit'S ,·cry closely allied to fl . ..l/ojliwcicli li:1s been described 
from the !own Trinssio lfoekoeerns hcds of ld11honnd C11liforni:i by Hyatt and Smith 
(Trin•sic Ccphalopod ~cnc1·n of Amerien, I. c. I'· 101, Pl. LXVII, figs. 3-7, 
LXXX IV, fi~s. 1-10). It. ~eems f-0 d11Tt>r from tho Indian speeies only in the 
unrrownrss of its umbilicus. Hut this is aconstnn1 featureof di~tinction, 1<peoimens 
of n. Mojaisocicri Pqunl\in~ the largest type·specimen of H. Koasmoti in sizl', 
lll'ing- prnvicled with twice 09 large> nu umbilicns. 

Ilede11strremia Jlo}tisor:icsi hes rccent.ly been quot•·d by Noet!ing (L>thea. 
Mesozoirn:1, I, 2, Lrg. Asiatisolle Trias, p. 165) among the fossils from the zone of 
Fi~mi11gites jlemfogiamlB in the Coratite snn(bton<l or tht: Sall Range. 

3. IlEDENSTBCEYIA nn.HsICA v. Krafft. Pl. VIII, Ilg. 2, XXX, figs. 8, 9. 

95 mm. 
HVi ,. 
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"This intercsl.ing species is distinguished from Hedenatramiia Mojaisorik1ti 
bv n thickel' tra.nsV!~rsc section, a wider umhilicu~, a hrot1.1:l external part and some 
~inor dilln .. nees in the arr:m!!emont o[ the sutural lino. The rate of involution 
acclll9 to b" decreasing, hut having ut hand only one s11ecimco, no cross-section 
oould be mndc. 

"The utcrnal pnrt is llattcnecl, with sharp rmi.rginal (•dges. The siphonal a.rco. 
grow.< \Jroaddr 1n proportion to tho thickues.~ of the volution. Ail the meusurc· 
ments !!'i,·en above sho•v, the last whorl i~ ~horter lll~ar its :interior tenninution 
(bod}·eharnber) tlum near it.s heginnin~. 

"On the ehamho1-ed !'"rtion of my "'l'eeimcn 1hc lateral parts are arched nil onr 
but they hcc<>me more and more compressed in the umhilicnl 1-egion ~•[ tlie body· 
olmmber, und tlm.s ultimately becornc ovo n slightly concavo. 'l'he height of the pn· 
pi•ndicular urnhilioal wall 11ceor<li11dy dccrea~L'S on the hody·d~mbl'r. '.l.'he umbi· 
lical ed~o is acute. 1\ear tlrn nntorior termimition two l"Udial furrow!' are seen, 
of which the one situated n"arest f.iie broken end o[ tho specimen is the deeper, 

"Length of the bocly·cl1amber npproxim:itoly ooe-h!\lf volution. No shell is 
prcsened. 

"S11tilre9, -Siphonnl lobe hroad, with a moderately high median prominence. 
Adventitiuus sa.o:l<lle cluh-shap11d. Bxterna\ 8add!e• agreeing in shape with the 
ndventitiuu~ sad<llc, but considerably higher aad ln.r!l;er. Second lateral lobe 
very shallow; sccoud lateral sudclle broad and low. Umbilical lobtl with several 
irregular p()i111s 01· auxiliary •addles, 

"Geological po11ition. Lor:aWy. NwJJlier of 1per:ime11s ezamtried.-Chocolnte 
Liroest()ue, pr()bably from the horizon or Fle111ingite1t .Bohiila, Jolinka E.G., Bynna, 
l, coll. F. H. Smith 

"Remarkit.-A species icl~nticnl with or very nearly allied to HederutrmniitJ 
byanair:a W&ll o()llected in the red limcstone of t.he erotic blook No. 20, to the 
W. of the Kiogath·Chirohuu pz1ss in Malla Johar. My examples from this 
loc1lity are ot uiuoh smaller size tho.n the specimen from Bya.ns, hut for all that 
iheir Bpeeifie identity ca11 be ea~blished wiih great probability. 

•"iprefertouo\bo \crin("itma.lM<ld1•) !or lho ....idltwbiob ;, •il•Kled bel,....11 lbe o.dveu1iti0111 lobe 
..,dth•priocipa.llate ... llobo,illllle..dof ""'°ndo.dnhliliolll addle. Tbi1 .. ddleio Uidoed ooodn11tiliOU1 alemeol, 
bu.lcorreopo11.d.totheuteriu.\oaddleolammo1tit .. wilbo~tadn11titio,..k,l""'." 
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"These two specimens have becnillustro.ted on Pl. XXX, ~gs. 8, 19. Their 

ml'o.so.remcnts ure as follow-
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II. 
3ii mm. 

JS·f> 25 

1 10·5 " 

cea.14 cca. J:Vii 

"A comparison of the nhovc measurements and proportions with those of the 
type of the species i• sumcieut to show tlint the umbilicus in the small ~1,ecimens 
from the exotic blocks is considerably narrow..r, But this is not surpri~in=:, for 
the ~hape of the u111bilicu~ of tlio type distinctly points to " decre11se of tho 111tio of 
in1·olutio11. A narrow umbilicus is therefore a priori to be expl'Cted in smaller 
specinwn•. 

"My examples from the exotic lolock arc more ~trongly compressed than the 
trpc·Sp<'c1me11 from Bynns, l.lut ! his also is i11 accord:moc with the mrnle of 
growth of our spcdc.-, for it wus ~hown in the drscri1,tion of the type tlmt it is 
compreSS•'tl more strongi)· at the lwginning tl111n at tlw end of the last \"elution. 
'fhc s111nlltlr the ~peoimcns, the more compr•·~scd 1hey must be, nl leust m tbe 
atlolPsc"ut "'fag,. of gro1,·th, and this is exactly what we find in tho specimens 
from Johar. 

•· 'l'111•re nre, on the other hand, some iwportant fco.tures which point directly 
to the identity of the spccii:no11s frorll ilyans and )!!Illa Johar. 1'he two specin11>ns 
from the oxotic block 1'o. 20 are pro1·itl<'d with a com1•arathcly brnnd siphonnl 
area, and u~rcc 1.criectly with IIedenrtr~111ia bya111ica in lheir trm1s1·ersf' sections, 
1'hcro can be no question of IIede11all'remW Mojbisor:icl!i Dien., you11g cxa111ples of 
this specie"' hn·dng ahn1ys a 1·cry narrow siphonal 1>11rt. 

"One character of distinction may be notic .. d. 'fho type-specin1en from 
Byaus has compressed 1ln.nks in the umbilical region or tlie body-clmmbc•r. This 
character is not seen in tho two ~pccinirns from Malla Johar, But as in nooP of 
thein hu.s a portion of tho body·clmn>bt"r, of HllY <·onsidernble lt•11gth, been l'l"el'Orvcd, 
this difforc111iating fenture is llot opposed to" specific identity. 

"Sut11res.-I \1avc been able to c:iwmine the sutural line in onh• one of 
my specimens. In g~nllral its :;utures agree 11·ith those of the type-spocin'ien from 
Byn.ns.. The difference@ are insignifir.unt. The principal snd second lalcrnl saddles 
are higlier than in the type. Aftel· tl1e se1•ond lateral s11ddle several delicate denti­
culations follow, which arc abst"nt in the type. Otherwise the umbilical lob1., os 
for as it is visihll', a~r1•os witn that in the specimen from liynns. 

"Besides Hedenstra:111ia fJyansica there arc several b:otlly preserved specimen.& 
of lledenstrremia in my collection from the exotic block l\o. 20 in Malla JoJiar, 
Some of ihem ~mble H. Mojsia~ ic•i in their transver~e H•1·tions. As 1he sutures 
could not be developed, they do not deserve a special dcscril'tion," 
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4. HEDBNS'rRCIUIU. )JuTS.J.u;.1. v. Krafft. Pl. IX, fig. 7. 

,IJeasuremtnl•. 

110 mm. 

' " 66 " 
28 " 

"Although there is but one fragrnentary specimen of this species availnble 
I think myself justified iu introducing a new specific nnme, as the characters uf 

importence are all well marked. 
"The external part is flattened and has somewhat obtuse marginul edges. 1'he 

gre.u.test transverse diameter is situated slightly below the middle of the lateral 
pnrts. Umbilicus nnrro1v, with a high, perpendicular wall, bordered by !ID obtuse 
edge. 

"With tbe exception of some indistinct folds no sculpture is seen. 
"lly type-specimen is a cast, consisting of air-chambers only, without a11y 

remoanb of the shclly test 
"8t1t1wes.-Rcu1arkablo features nro seen in the umbilical and adventitious 

elements of the sutm'81 linl.'. Siphonnl Johe broad, with a modemtcly high median 
prominence. Adventitious saddle very slender, angular at its top, equalling in 
height the median prominence of the siphonal lobe. Adventitious lobe as deep as 
the principal lateral lobe. Among the pointa of the umbilio1l lobc one is large nod 
bipartite, with two finger-shaped bro.nches. 'fhe other points are email and entire. 

"Geological poaWon. Locality. Number of apecime11s ezami1ied.-Heden­
strmmia beds (horizon of Fle111i119Uea &hilla), S. E. of l1utb, Spiti, 1, l.'OIJ. 
Hayden." 

C. lsOU.TBD SPECIES. 

5. HEDENSTR<lllll.1. J.Ctr1·.1. v. Krafft. Pl. IX, fig. 2. 

"The present species is the only repl·esentative of a group of forms which 
differs from typical species of Redenatram•ia in its sharp external po.rt; but in my 
opinion it should nevertheless be included in that genus, as the chal'acters of the 
siphonal part appear to me to be generally of amall systematic importance, and 
are therefore not sufficient to distinguisl1 genera, unless associated with other 
peculiar features. 

" Iu my collection llede1.atr1:e-mfa ac11ta is represented only by a single frag­
ment of a c11st, which is entirely ohamhcrcd nnd consi~ts of somewhat more thnn 
one half volution. It haA a diameter of 45 mm. Its thickness is 8 mm. at the 
ant.erior termioation. 

'" 
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"The external part is sharpened into an acute edge, wltich is separated from 
the lateral part.a by very sha!lo1v and indistinct furrow11. The sides are strongly 
curvccl near tile external part, but are flattened on the lower half. 'l'he umbilicus, 
which is no doubt very narrow, !ins not been prcser,·c<l. The largest transverse 
diameter is situated abo'fe tl10 middle of the smooth laternl parts. 

"S1d11rca.-'fhe characters of the sutures are those seen in the genua 
Hedc11J1tr<emia, although they exhibit certain peculiarities, The siphonnl and 
prinoipnl lateral saddles are very broad and short, whereas the second lateral saddle 
i~ of small size. Siphonal lobe n:irrow, ackentitious saddle very slender. The 
cxtcronl saddle is, so to speak, the reflected imago of the principal lateral saddk 
The umbilica.J lohe is but pnrtly preserved. 

" Geological positi()ll. Laealitu .. Number of 8pecime118 e.i·<1mi11ed.-Chocolate 
Limestone, 11rcibnbly from the horizon of FlemingiteB Rohilla,Jolinka E.G., Knti 
Yangti Vnl\ry, Dynu.;:, l, coll. Smith." 

.Remarke.-ln agreement with A. v. Kr111ft I hn>c cl:mcd thi9 species 
proviiiionally with Ilede11tfra!rl1ia, hut I nm not fully convinced of the correctness of 
includin~ it iu that genus. It is true that in ~cvcrnl Trfassio genera of nmmonite!I 
with disciform shells nncl ndventitions lobes (Oar11ite8, Pae11do1a9ece1•as) the shape 
of the cxtC't'no.I pnrt is of no ~ystemo.tic value, hut in lledemtn:cmia ac11ta the noute 
character of thesiphonal edge is nnitccl with some other pcculinrities, which togctlrnr 
impart to that species a shape differing ratl1cr considemhly from the type of the 
genus Hedm!lrr.emia. 

I wish to draw speoinl attention to the remarkablo similn.rily of the present 
speci<'s ,,.jth .t1spe11ites ac11tii1 Ilyntt et Smith (Trinssic Cephnlopod genera of 
America, l o. p. 90, Pl. II, figs. 9·13, Ill, figs. l·ii) from the 1fcekocera1 beds of 
California and Idaho. In their e:;:tllmnl fcntul'es the two sp<'cies agree almost com­
pletely. It jg only the difference in the dcvdopment of their suturnl lines which 
enables us to separate them, The sutures of .A8penites are less c.omplicnted than 
those in .Hecle.utt•<Emia, hut are arranged in general on the so.me plan, although at a 
first glance they seem to dilfor widely in respect of their low nod hroadly vaulted 
saddles. 

I do not propose to include our Himalayan s11eoits in the genus ..t1spenite1, 
but I think that, with larger mnterisls a>ailnhlc for naminntion, it may p<"rhaps 
turn out t<> connect .4.spenite1 nnd Hedenstramio as closely ns Olgptte1 Waagen 
is linked to tl1e latter genus by HedenstrCRmio lilangentis. 

Nov. GEN. nm. EX A.FF. HEDEliSl'RCEMlA. Pl. XXIX, fig. 2, 

This new genus is, unfortunntely, rcpre~ented only by n single fragment from 
the topmost layers of the Meckoceras beds of Lilong, whel'e it was found by A. v. 
Krafft, together with a specimen of Meekoeeras "Paraha Dien. 

The specimen is too badly preserved for illustration or for the introduction of a 
specific name. 'Ihe shell is described sufficiently by saying tbnt it olosely 
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resembles P11eu<knageceras multilobatum Noetl. External part nc11te, knife-like. 
Umbilicus not preserved, but apparently very narrow. No sculpture. Th11 diameter 
of this fragment, whioh consists of air-chambers only, ia about 38 mm. 

Suture11.-'l'his fragment deserves special mention, on aooount of the peculiar 
oharact-Or of its sutural line, which is more complfro.ted than in Heden11tramiia, 
but less so than in PBe1ulo6ageceras. If we adopt the terminology of sutural 
efomenb which has been proposed by Noetling in his mc111oir on the development 
of septa in P11e11d08agecera11 multilobatnm (Palmontographicn, LI, p. ll'Hi), the 
1u·l'Ongement of the sutures corresponds to tile following plan:-

L, tho deepest lobe, is oet·11titic, with parallel m.·m;ing, and serrated along its 
bD.Be. The branchf's of II arc oith1~1· hipa.rtito or t-Or1Uinate in a single point. 
Of the three aclventitiou~ branche> of E the two ventrnl ones arc bicuspidat-0, the 
third dorS11l ono is tripartite. Th•' sn.dd\es, e1 nnd in, a1•e slender, with pal'8.llel 
margins and regularly rounded tops, f. is hrood and !01v, i, fa rlimeroid. Th(~ 

following saddles nre not distinct.ly indh·idua\ised. 
This sutural line marks t() sonie extent a stage interrnc(linte between Hcdeii-

11lram1ir1 nnd Paeudo8<1yecera11, but nppronchcs llede1nfrwmi1' mo;·c c!()sely in the 
ccra.titic shap~ of Land in the small number or n(h'entitious clements. 

The presence of 1 his new genus in the lrnrizon of i1lce:kocera11 Varahri and 
Meek. lila11ge11~e cou!irrus Xoetlin~'s statement, that it i~ not 811.fc to determinrt tl10 
geologica.l age of a lioriz-:m necor(ling to the hi~lJCt' or lesset· di!fcren!fation of the 
sutm·es of its ammonites. 'l'he specimen desci·ibeil above ho.s mo1·e complio~tcd 

suture~ than Ilecle11sfrw11iia, although it make~ its nppea.mnoc in tile lower division 
of tho llim31nyan lo\vc1· Trins, t·1geth·~r with Ilerle1u1trcemfo li.la11gem1li, :1 c()nm•et­
ing link between Herle1ulrr.e1iii" a11cl Ofypfte11, whc1\•,1s th•~ group o[ llede11,.tlrce111ia 
Moj11i11ovic11i is chnractcl'istie of the u11pc1· division. 

Geological po11iUot1. Locality. N11mberof specime1111 e.ramilled.- \leekoccrM 
beds, Lilang, Spiti, l, coll. v. Ktnlft. 

Genus: PllOSPlllSGITE9 v. ~lojs. 

PROSPBINGl1'ES N.UA DienPr. 

Pro,p/oi•gil« Sa/<1 Dion~r, Himilay&n Fo .... Pol«IOnl, hi~k•. oor. XV, fol. II, Pt. I, Tho C'epha· 
lopod&ofth•l<>"..r Tri .. ,p.6-1,PJ. I, 6g. '•Pl Vll,fi;;. 13, 

A•ofoe<ra• Soda llyoLI, Co1•h•lo[>Glt, in z,.te\'a Tut·bool< of l'~lt«>ot .. logy, En~lith td., \'ol. 1, 
p.563 

This speeie!I hns been considered M the prototype of a prop~·r genu< Anotoceraa 
by Hyatt, who unites it witll Olocera11 Griesb, in the fnmily or OtoceraUdm, form­
ing pnrt of his section of Na1mitid<11. 

'l'hat Hyatt did not change his view before hi~ death is evident from his remark 
in the monograph of theTriassicCepbalopod genora. ()[ A.tuorim (I.e. I'· H), th:it 
Proaphi11gile1 is only known from the Arctic-P11cific region, not from India. 
Unfortunately he has nol stated the rca.sons which induoPd him to rllmovc P1•011-
pliinf1ile11 Nala from the genus Pro11phfngUe11. In his diagno>is of the latter the 
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following oharaoters are enumerated as leading ones: "811b·globose, laterally com• 
preMcd, with holmet·shnped 1vhorls and highly arched venter; nmbilious doep and 
showing the inner volutions; surface smooth, except the cross-strim o( growth. 
Septa consisting of an cxterool and two lateral serrnted lobes, and a fourth lobe, 
gonia.titic in clmrocter, on the umbilical border." 

Now all those features are dcv<'iOJJCd as distinctly in tlic two Indian species 
Pr01phi119i,tea Nala Dif'n. and P. Kama Dien., ll.ll in the prototype of the genus 
P. Ozeka1wwskii 1•. Mojsisovics (Arktische '£riasfaunCln, M6m. Ac:id. ImpCr. des 
sciences St. l'Ctersbourg, VII sfr., '1'. XXXIII, No. 6, p. 64, Tnf. XV, fig11. 10-12). 
'.!.'hey are, iadeecl, mnrkcid in these llimzila~·:i.n species much more clearly than in 
the American Proapl1iil9ite1 Au1ti1Ji Hyatt ct Smith (Triassic Cepbalopod geoera of 
America, I. c. p. 7:2, Pl, \'II, figs. 1-4.), which is included in this genus, notwith· 
standing the presence of deep periodic coustrictionsor varices, which have never been 
noticed in P. Ozekan~1ca!·ii, nnd the absence of a distinctly helmet.shaped cross· 
section in the last rnlu!ion, 

The ndvis~hility of including P, Attlllilli in the genus Prosphinptte1 v. llojs. is 
therefore questionable, nnd there arc some strong reasons in foorour ol grouping 
it nith the genus Po1ianceeraa Hyatt. 

Being at n. loss lo find nny distinctive features of gcnerio importance between 
my Ili!llD.bynn species nud Proapl1i11gitea Ozek<mo101kii, I nm obliged to loo:rc it in 
thnt genus nnd to drop the new generic name of .dnofoceraa. 

A specimen which belongs most probnhly to P • .Nala wa'> collected from the 
Otoeeras beds 5 wiles S. oE Eusa, Spiti, by II. II. Hayden, 

B. NAUTILOIDEA. 

Genus : PLEtBO:SJ.UTJLUs v. ).fojs, 

PLEUROS'J.UTILUS DIENERI v. Krofft. Pl. XXVIII, fig. 5. 

1!!97. l'lrorQuattlilu& 'P· iu<l. Diener, lfon,lo1au l'O"-<il•, Pal•on~. Indio.,""'· XV", \'ol. II, Pt. I, 
C..1>hnlopodtioftholo....,rTriM,p.U,l'l.XXlil,6g.S. 

Me11sureme11t1. 

v 50 mm. ~=3-lt u 16 
" 20 
" ~=l•O 

" c 
"'Tlie prc$ent spcoie~ of l'lcurona11til11a is probably identical with Ple1'n:mauti· 

lu1 1p. fod. dcscribrd by Prof. Diener from the upper division of tho lower TriH 
of Kiunglung E.G., in the Niti district. Diener'especimen hae been unforluaately 
too muol1 injured by wcotheriog to e~tabli6h the identity with full M.fety. 
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"I have g1"0upe<l this species with the i:,"enus Pleuronaulitu1 011 11.ccount of its 
aculpturo and sutures, but t ant un&hle to say 1vhether thd umbilicus WM p~r· 
forated or 11ot, as I did not suc,,l'e<l in eloo.riog it from the tough matrix. 'l'he 
trausvenie section forrus niry no:?nrly a squa.re with rounded edges. Lateral [lai't.i 

arched very slightly, largest transvene diameter oorrespondin~ with the mi<ldlt• .,f 
the sides. Umbilical edge s!i\,l"htly rounded, umhiliCill wall higll and steep. lfar· 
ginal edges rounded, external part flattened on the ch"lmberdd pJrtiou of the sh~H. 
On tho:? body-chambel' n shallow conca.vi1y set.; in, 1rhioh bocomos gr,u\ually deeper 
towards the anterior termination. 

"Sc1dptu1'e.-The sides :ire 001·cred witlt numrrou9 ribs originating from indls· 
tinet, low tubercle~, whiol1 ru·~ a1·1·n.nged along the sipb.onal edge. The ribs nre uot 
quite radial, but are slightly fnlciform on tha ch:1mhcred p11.L-t of the shell. 011 
the body-chamber they are nearly straight, but bent a little baekwarJs. At the 
same time they soem to he grouped iu pair~, each pair originating from one umbili· 
c.:i.l tubel'c]e. Along the marginal edge the ribs terminate in low, rouudeil knobs, 
exnctly as in the chambered part of the shell. 

".Body·cf1amber.-1'be length of the body·ohnmber is a li~t!e less than une httlf 
a volution in the specimen illustrated. :No remnius of the shelly test have h~rn 
pres erred. 

"Stph1111cle.-In two frag1ncnta.ry specimens of this spccicj (not ligurad) the 
siphunclc c:m be sec!l to be situated n. little helow tho ccntl'e o[ the vol11tio11. 

",S11iuret.-Lateral Johe very flat. '!'he septa caunot be trucccl ucro~s tlui 
external part. 

"Geological po11Ui<m. Localit!J. Number of apecime1u e~:amiiie(l.-Ucdeu· 
strremia beds, S. E. of Muth, Spiti, 3, coll. Ilayden. 

" Remark1.-As stat!!d above, the species hera described is probably identical 
with Dicuer's Ple111'01ia1ttiifl8 ap. iml. from Kiunglung. In sculpture, involutio11, 
and in the characters of foe umbilicus the t1vo species agree pretty well, as far as 
this can he made out from au c:i.:ample so hndly weathered as Prof. Diener's typo• 
specimen." 

A. v. Krafft compared thi~ ~pecies to Pte1~1'011autil1Ul e11i11e111i1 v. :\Iojsisorics 
(Cepbalopoden der :\Icditerrauou Tdasprovinz, Abb.andl. K. K. Geel. Reichsa.nst., 
X, 1i. 276, 'l'af. LXX.XVI, fig. G) frO"n the ludinic stage of tbe South-eastcm A.lps. 
Ple111·01mutilu1 elli11e111i1 resembles, it is tt·ue, Pl, Die1•eri iu its general shapu, 
transverse section and i11volutim1, but has no dichotombing ribs on the body· 
chamber nnd i1s ribs arc mot"" distinct!:.' falciform. The innct• volutions of the 
Alpine species are smooth, which probably was not the ca.so in the Himiilayun 
fol'm. 'l'o me it seems rathe1· douhtfu.l whether there is any close affinity between 
these two species. 

A species which is certainl~· more uc.nl'iy nllied to the present one, is Plew·o· 
,uiutilu.ri Koke11i }'rccb. (in Xoetling, Asiatische Trias, Lethrea llesozoica, Purt II, 
Vol. I, 'I'af. 25, fil;. 4) from tb.e main DlllSS of the Ceratite marls in tb.e 8.ilt 
Range (zone of Prirmolobua col11tii1 Noetl.) 

'fhe two species agl'Ce i11 their sculpture, which in both of them consists of 
:!o: 
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slight!~· ourved ribs, ru11rki11g a ti·ansitional sta.~o bctn·cen the ornamcnt.ation of 
Moj~o11ro~en1s llyatt nncl Pteuro1wulillls v. 1Iojs. In Plet1rona11tiltu Eoke11i the 
siphonnl :'lrea is provided witb two distioet spiral ridges. But similar ridge~ arc 
also present in l'l. Dieneri. Although they- Jiaw• been obliterated by weathering on 
tlw cast. faint traces are still visible in several places. WhctT1cr spiral sti'iai were 
de,·e\opcd in the Himalayan form, ns in Pl. Kokelfi, could not be asoertnincd. 

Ple1wonaritilus DieueN is the most primitive species of that genus hitherto 
known. It is a transitioool form oonncctiug Pleurnoautilus v. Yojs. and Mojnaro­
ceras llyatt. E. v. :lfojsisoTics (Ccphalopoden der Hallstretter Kalke, AbhandL K. 
K. Geo!. Rcichsanst., VI-1, Supple\l]enthaft., p. 283) considered the specimen from 
the lledo:?nstr.:£mia beds of Kiunglung, which A. v. Krofft ident.ifi.cs with Pt .Dienerf, 
to hen probabl~ representafr\"C of the gcnusMojBf}(Woceras. The Intern! soulpture of 
the body-oho.tuber is the same os is found in typical species of MojsrJaroceraa 
r1'01n the Pc1·mi11.n rocks of Russin and Arrueni4 (M. '17c1-ae .lrth.), and from the 
Bosnian :\Iusohelkalk, as dcsc1ibcd by F. v. Ilane1·. But on the chambered part of 
thr~ last ,·olution the straight piloo assume the shape of falciform ribs, as in 
Ple11ro1k1util!is. 

Attributing to the latter feature a grN:iler systematic value, I prefer t.o follow 
.\. v. Kmrrt in including his new speoio9 in the genus .Pleuronautiltu. 

Genus: GRiPOCER.i.s Hyott. 

GUYPOCER.U LIL..\:0.-GEYSE, no,·. sp. Pl. XX\'llI, fig. 1. 

A lnrge specimen of Grupoccra1, which has been identified with Nautilus 
brahmat1icu8 Griesb. by A. Y. Kmlit, differs front this ~pecies of the Otoocras bods 
in some characters of specific importnnce, which require its eeparation. 

Tho present species is rnry closely allied to Grypoceras bralanianicum Griesbach 
(Pnlreontological notes on the lower Trins of the Himalayas, Reco1tls, Geo!. Surv. of 
India, XIII, p. 107, Pl. I, figs. 1-3), from the stage of Otoceras Woodwat'di. It is 
distinguished by the following features. 

The volutions onrlap one another to more than one half their l:ieigbt. In 
the chnmbered part of the shell the greatest transverse dia.meter coincides 1rith 
the umbilical m1wgin, as in Grupoceras bralmu111ic11m, but is gudually sliiftcd 
toward'! the middle of the lntern.1 parts in the bocly·chamber. In the meautinll! the 
flanks 1Jecome more flatly and regularly curved and the height of the Inst volution 
increases considerably in proportion to its thickness. Both the umbilical and siphonal 
marginsnN less distinctly marked thnn ill Grypoceras bral1manic1'm. In the sliape 
of its tl'llnsrerse scotion our ne1v species holds an intt"rmedintc position between the 
lntter form and the fragment from the Hedenstrcamia beds of the Sha.Jshul oliff, 
which has been described as Sautmu sp. ind. er aff. Palladii in my memoir on the 
Ccph:ilopoda of the HimUlay-an lo"·er 'l'rins (Palteout. Ind., ser. XV, Vol. II, Pr. 1, 
p. 1-1-, Pl. XXIII, fi~. 7). Iu tl1e posterior half of the Inst volution the siphonal 
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area is still evenly roundOO, not Battened. It is only in the body-chamber that it 
becomes Oat nnd provided with a low, me<linn depression. 

The most remnrko.ble difference betwee11 Gr9poceraa ltla1lf}e1J1Je and G. brafl· 
ma11ic11111 is the strongly compressed l!bapo of the whorls in the latt.er spcoics. In 
G. brahmanicum height and thickness arc of nearly equnl dimension~. Io my type· 
specimen of G. ltfa11gem1e a height of 69mm.. corl'espoods ton width of 50 mm. only 
at the beginning of tho body·olmmber, aud nen the npe1·ture tb.o lost whorl is almost 
twice 11.s high as it is broad. 

.Di111e118io118. 

"umbliicu.< "" 13~ " 

lly specimen is nenrly complete, one half of the Inst volutiou be\ongiug to the 
body•cl19.mher. 

Suturca.-Agreciog entirely with those of Oryp. brahmrmicum, as illustrated ou 
Pl. l, fig. 2 of my niemoir quoted above, 

Siphrmclc.-Not known. 
l,ocaltt.11 and g(!()logical pniliot1 . . V11mhei• of specimens examf11ed.-Lilang, 

Spiti, Meekoonns bods, horizon of 1leckocu11a lflcmgense nud ][, Va,.(lha, 1, coli. 
v, Krafft. 

SUYYARY. 

C. DIENER. 

The limestones nnd shales of lower TriMsio 11ge above the Pormian Productus 
shales include at least four differr.nt faunro. 

Of these the lowest one is contained in the Otoceras beds of Painkhanda nnd 
Spiti. In the narrow ciroumsoription introduced by Noetling, the Otoce,.aa beds 
8. 8. do not reach more than three feet in thieknes11 in the Shalsbn.l olilf n.ntl only a 
few inches more in Spiti, according to the observations of A. v. KL'tl.1It and Hayclen. 
All the beds following, up to tho base of tho lledenstrmmi& at~~ (Subrobustus beds 
antea), have been separated from the Otooeras beds 0.11 11.n independout stratigra­
phical horizon by Noetling an11 A. v. Krafft. Th.e separation of this horizon, which 
wns afterwanb oallcd ")leckocerns beds" is fully justified by the discovery of the 
fnuna of .llee!wce,.aa Markhcm~i in Painkhando. by Noet!iug, and of Meekoceraa 
lila119ense and M. Paraha in Spiti by A, v. Kra.tl't. 

The overwhelming m!l.jority of tho fossils whioh have licen described in my 
memoir on the Cephalopoda from the lower Trias of the Ilim6.layas (Uim6.lnyan 
Foss., I. c. Vol. II, Pt 1, p. 167), as coming from the Otoooms bede, actually belong 
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to this division als<>, if the latter is tnhn in the na1ro1ve1· ch·cum£cription pro­
posed by ::\octlingand A. v. K1·afft. l'hint>mark a.pp lies particularly to those species 
wl1ich ITCl'C collected hy m~·sclf iu the Otoeeras beds of the Shalsbal rlilf, whertas 
the origin of a small nmnl1c1· of S)JCcimens from Spiti ond from the Lissar volley 
is doubtful. From the )[eckoccrns heels fragmentary examples only (Meekocer11B 
boi·eale, M. P-amha) 'ITcrc kn.:mn to me from the section of the Sbalshnl olilf. 
I had therefore no opportunity of rel'o~nizing the strotig1'tlphica.l importance of this 
horizon, which 1Tas Inter ou discovllrcd hy Noetling. 

Among the Cepholopoda described by myself from the Otoccras beds of the 
HimUlayas, the fo\loll'ing can, according to the present state of our knowledge, be 
de(•Jore1 with full cc1·tointy to helong- to this horizon in the ne11" interpretation:-

Gr!JJ'O<trn traf"1•a~fr11111 Gri~sb. 

x~nodi'~"' /,ima/(I!JaNU• Gtiesb.1 

J.fii#ag(eer11s Dafaifami! Dieu.' 
Propt!f~A1le; Sc/,eiUui Dien. 

Opliara1&J:un(11!aDien. 

"'""''"" Griesb 
ti6elie1u" Gric•b. 
9illo••m Grie.;b. 
demi .. um Oppel. 
pl!fchode8Dien 

c/,,.,1m11d" Dicu. 

pl«l!f·'f'ira Dieu. 
,, 8el'penti11um Dien.' 

f"iJ"""''"' l'r"{"111MaDien 
llr';i9aritu ~/'· i.,d. 

OtoceiM ll"aDdv:ardi Griesb. 

Clin•i Dieu • 
., IJ.-aupa,/i Dien 
,, Par~afi Dien. 

,, fiuiJe!lat"m DieD. 
JleekocetaJ llo<J9,011i DicD 
Pr1Mj,A/u1it,·J A."amtl Dien 

The rest of the species nrc mostly of doubtful geological position. The only 
type, whosa horizon in the :\Ieekoceras beds has been estnblishcd '1ith great prob­
ability, is 1feekoce1·aa Paraha Dien. found by Noetling in the horizon of Meeko­
ceras Mal'khami nud by A. v. Krnfft in tha corresponding beds at Lila.ng. 

It is not possible to oomo to a deaisive oouclusion as to the rest of the types. 
The specimens from the Otoccra.s bods (inn 11"ider sense) of Spiti and of the Lissar 
vnller, 'IThicb were collected by Gritsbnoh, Ml bear the mark "bed 2" or "horizon 
of Olocetaa Woodwardi," but we havo ample proof that Griesbach included in 

''fboln,.ofthi•tpock•himbcdded in• tlo.boflim .. 1-0nc,olong with o"""'"'" JY,lf><l,,...,,li. 
1 FOllDd in \be nitln-lo.yt•f of 0/orm•~ Woo1/lt!tlrdi ond io •ho!,.. immedint~ly o•trlying lhir. 
•To th ... t~ieo m"•t bo added Op,ir<r~• •lrfrlnmfwin Frffil et Nottling. 
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"bed 2" also beds of younger age than the mnin lo.yn of OtoceroB Woodumrcli. 
This is proved for instance with refei·ence to a specimen of .Dan11biteB (Xenoclisc1iB) 
Pimalw., the sutures of whieh have been figured iri my memoir, PL XV, 6.g. 15. 
It WM colleoted from hed 2 at Kuling, according to Griesbach's originnl label, 
but its state nf preservation as well 11s the gre~t similarity with Xenocli8cus Kapila 
suggest its being derived from tho upper division of the lower Trias. I therefore 
(I. c. p. 165) mentioned this species nmong the types from the Hedcnstrcemia beds 
of Spiti, 

For this renson it woold :iot be safe to nttriliute all the types eaid to be fo11nd 
in bed 2 (Griesbach) tn the Otoceras bech, but the origin of those enumerated 
al1ove has been established with complete eert:iinty. 

Among the Lu.mellibranchintn deserihed by A. Bittner in llimlilayan Fossils, 
Vol. III, Pt. 2, Pse11d-Onw1wliB Gricsbaahi is the 11Jading spedes of the Otoceras 
beds, both in Pofoklmnda and Spiti. In theShalshal clill' section Noetling found its 
n1ain 111yer on the top of the limestone bed containing Olocerus Woodwardi. lo 
Spiti it is most common in the beds containing Opl1iceras and immediately overlying 
t.he ferruginous limestone with Otocei·as. 

In the section of the Shalshal dill'. nc.nr Rimkin Painr E. G., the Otoccrns beds 
sens. str. are represented by four bands of limestone and shale, measuring together 
85 cm. in thickness. Three of them lrnve yielded fossils. 'l'he lowest band is the 
main ln.yer of Otoce1•a11 TVood1oal'di. In the topmost band Oplliceras tibetia1m1 
Gricsb. predominates, whereas OtoCeJ'U8 is rare. Tlie intermediate shales arc very 
poor in fossils. ProptgcMle11 Scheible•·i aod .lfedticottia (Epfo1gccera11) Dalrdlam«: 
were the only ammonites c~llectcd in these beds. 

Noetling considers each of those three fnnnre to repr<"sent a special zone. Ile 
therefore distinguishes (Xeues Jahrb. f. i\Iit1., etc., B(·ibgehd., XVIII, 1904-, 
p. 528) the following throo zonPs among the Ot.oceras be.ls of Pai.nkhanda :-

~. Zon<> cf flp~fr~,, .. tii,1fr1un Griesh. 
2. Zone uf J:pi•agtrera• D,dai/,,mo: Die11. 
I. Znne ~r Otocet~• Tr()()1/10artli Gric,b. 

It is worth mentioning that in 1901 (Lethroii l'alreoznica, Dyas, Vol. II, 
p. 6M) two different zo11es only we1•e distinguished by Xoetling, the lower of them 
corresponding to the ma.in layer of OtucerU8 TJ!'oodww•di, nnd the upper one being 
clmracterised by the predominance of Op!iiccras. 

In my memoir on the Stl'utigmphio.1l p09ition of the Otoccrns beds (Centra\tolatt 
f. ::Uin., 1905, p. 2) I have raised ~trong objections agriinst this purely artificial 
distinction of aeparate palreontological zones amon~ the uniform fauns of the 
Otooeras beds. 'l'bere i3 not oue faunistic element iu the founre of the three 
fCNiliferous bands, whicb could justify their separation. Opl1iceraB ttfJdicuni is not 
restricted to the topmost layer, nor is Otocer(U W oodwarcli to the basl', whneaa 
Episageceros IJalailamm is known 11oth from the main layer of Otoceras Woodwarcli 
and from the overlying shales. What has been termed" zone" by Noetling is a 
minute aubdivision of the Otoceras beds of loc11l value only, but has nothing whatever 
to do with true palreontological zones, as <listinguished in 1he Liassic nnd Jurassic 
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E-yatems by Oppol and Neumayr. Io stratigraphioal importance Noetling's zonea 
scarcely equal Buckwnn'~ "hcmerre '', 

In Spili the genus Otoceras ha~ a smaller vertical distribution than in 
Painkhnnda, being restricted there to the lowest bed of the Otoceras stage and 
completely absent in the l1igher bed~, which are rich iu Ophiceraa Sakunlala. Dnt 
this absence of Otoceros is the only feature of distinction between the faunre of the 
lower and higher beds, whicl1 are otherwise identice.l. The species of OphicerM lll'C 

distributed throughout the Otoct>ras bed~. Among Hayden's collections from 5 
miles S. of Eon there is n specimen of Otoceraa TPood~ardi imbedded in a slab of 
limestone together with a fragment of Ophiceras Sakrmtala. A second specimen of 
Otoceras sp. ind. occurring rogother with Ophicero.IJ, from Lilang, is marked on the 
label as coming from the ferruginous layer immediately above the Produotua, or 
Kuling,sl1a.les. 

lie two horizons, which ha'"e been distioguisbed as zone of Otoce1'lU Wood· 

11:ardi nod zone of Opl1iceriJ8 So.kirntala by A. '"· Krafft (General lleport, Geol­
Surv. of India fo1· l\JOO·Ol, p. 4), arc therefore most C'lttsely linked together 
by n uniform fauna. Thr absence of OtoceralJ in the higher bed ie no sullcient 
reason for separntin; two palroontological zone~, OtoceralJ being altogether mre in 
Spiti, whereas the pretlominating types of Opl1icernB persist throughout the entire 
smies of rocks inelucled between the Kuling shales and Meckoceras beds. 

Sineo there exist no valid reasons for a distinction of two or three i;:eparate 
zooes in the Otoeerns slngf', I prl'fcr t-o censider the fnunn of the Otoccras beds ns 
representing one single zone only, wl1ieh, from its two most conspicuous elements, 
mny lie called " Zone '?f OtoceralJ W oodwardi arid Ophiceras Salomtala." 

It is only in the :Mcckocer~s bi>d~ of Painkho.nda and Spiti that we find tbe 
next distinct strn.tigrnphiC'al horizon containing a fauna actually differing from 
that of the Otoecras stage, nnd which must ho considered as representing n. specie.I 
palreontologienl zone. 

The fauna. of the Meckoceras hcde consists of the following species of 
Cephalopocla: -

Meelour,,,f"ardaDien. 
Jlarl:lramiDieo. 
lila•9tuu v. Kmrrt. 
lin9liense I._ Kral't. 
daf1Aaltnu \'. Kmftt. 
ftnui1triatnm1· Kmfft. 
r11g"um1 .. Krnl'r. 

jol;d:enu 1·. Kmfl't. 
J;•cif1m11~ v. Krall't. 

,, cf. diacul Waag. 
hpUWt1 1pitit.ui11·. Krol't. 

,, Hla•ir.JV.Krafft . 
., tr'au•t"I", Krafft. 

KotJiscl:ite1Ha1tfmi1·. Kmfl't. 
4/jerom111011'1ide1v. Kraft. 



LOWER TRIASSIC CEPHALOPODA FROM SPIT!. 167 

OpMcera106eu&-angula!111aDien. 

Xe1u~i1t111 liiangttui• T- Krafft. 
Hedeulra111ia lila•!/e111i1 1-. Kraat. 
Nov.!Jfn.e.i:aO. J/ede11•tr"raia1p. i11d. 

It is, however, irupossih\e to sa.y llow mnny among the~e :W sper.:ics are 
restricted to the MeekoCleras beds nml do not cxteud to the topmost bed of the 
underlying Otoceras stage. Six specie~, namely : -

Jluliocera• T"aruhn Dien. 

di•ci/ormc1·. Kr•!Tt 
A•pitlite•Cn•a111,. 1·. Krofft 

,, •p1lien•i• , .• Krnll"t 
Koninclifrtll"!fd<'"''"- Krafft 
Xcno,Ji•cu•li"11J!/Ctt•i•v. Krafft 

nre represented, smong ,\, v. h:ra!Tt's :met Hnydon's coll<lctions from locnlilies 
where tl1osc authors lm1·e not succ~cdcd in sepnrnting the fO!<~ils frorn tl1e 
Otoccrns and ll<'ckoccrns hcds. W c cannot tbereforc deny the possibility thnt some 
of tbem at least nre common to botl1 stag-es. 

There is one species which crrtainly connects the two faunm oocurrir1g io 
both of them, rm<l this i~ .Xetwdi8c119 radi(l11S Wnagcn. The question i~ more 
complicated as regards Meckocera11 Vitraha rn .. n. In his strnti;mpi1ic:il not~ on the 
Mesozoic rocks of Spiti (General Report, Geo\. Sun·. of India for 1891J..190'J, p. iOO), 
A. v. Krafft quotes Meekocera11 P"ara!1a, Jl. bareale and two new species of 
Meekocer«8 from the g1-cy limestone with Opliice1'«8 Saknntala arid 1'8eutfomonolill 
GNe8bachi in the section of Lilnng. The pre~encc of JJJeekoccra• Paraha in the bed 
with Ophiceras, underlying the Me(•koet"1-a~ shgl', hns also bPen emphasised by 
Hayden (Geology of Spiti, Mem. Geo!. Surv. of India, Vol. XXXVI, Pt. 1, p. 63, 65), 
who expressly remarks, in contrsdiction to Noetling, that the genus Meekoceraa 
has also been found in the Ophiceraa zone of Spiti. On the other hand I am bound 
to confess tl1at the spcoimens in A. v. Kraat's collection, which I have examined, 
are lll!lrked as having been found in the horizon of :Jleekocera11 lilange11ae and 
Meekocertu Paralia, that is to say, in the lleekoceras beds. 

Thus the que:ition of the prC!sence or absence of Jfeekoceras P' ar4h4 in the 
bed with Ophiceras S«kulltala in Spiti oaODOt be considered as beyond di~putc. 

lfoni11ckite8 Hayde11t is also probably common to the OtCK.-era.~ and lleeko­
ceras sbges. The majority of the specimens were found by A. v. Krafft in tlie 
horizon of iJJeekacera1 ltlange1J8e, but there is one specimen, collected by HaydeD 
near Gaichund, which is marked on the accC1mpanying label as coming from the 
Oaae of the Otoceras beds. 

As I remarked in my synopsis of the stratigraphy of the lower Trias of the 
Him6.lay'ls, in none of the coll'lctions made previously to 1899 have the fo98il9 from 
the Otocaraa and Meekoceras beds been kept seprirate. Thore are consequently 
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a considerable number of species the e:s:aot horizon of which is not known to us, 
although they can be referred to the lower division of the lower Trias with certainty. 
These species are :-

Jlcekocero• ~oreale Dien. 
cf.radio1um Waag, 
d"6ium 1·. Krafft, 

,, A"!loJ,;tic,.m\". Kralrt. 
hpidile• 1'"idarHa Dien. 
Pr11p(ychile1 t.n•fr11~ r. Kralft. 

., •!··'"'l.u11.lf.l!l/'i"o. 
Xeno1li1co ri!}id .. 1 Dien. 

rotula \YD•l:"· 
,, rJ'.,,lfron• \laag. 

lle1ain9ile1 Gri!Jerdeti Dien. 

Nunil" Jler~ati Dien. 

I need hnrdly cxpluin that, with this uncenaint~· about the original horizon of 
auch n lnr~c number of species, wccansc:irccly sny nnrthingdcfini!c ubout the faunis­
tic nffinitiC.!I between the Otoccrns u11d )[cckoccrns beds. 'l'he8e two horizons are 
certainly 1norc intimately connected by tlwir faumc th11n had been anticipated 
by ~oetling. Neither is .lleekoceraa absent from the lower horizon, nor Ophiccraa 
from the upper one. '!'here is el·en some probability of Ophiceras tibefic1tm reach· 
iug into the topmost beds of the :\foekoccras st.D.2e. Ono o( Griesbach's s1Jocimc11s 
from the Shal~hul cliff is m:ll'kcd "hed 70 (25 feet above the main layer of 
Ol1JCCl'a8 TfToodw,,rdi" Ther1• i~ no valid reason for questioning the exactness of 
(jrit'sbat·h's stakment. 

Witliout 1akiog into necount Meek1JCerM Paraha :i.nd Jl. cf. boreale, which 
"'·ere quoted by A. v. KralTt, from the beds with Vphiceras Sak1mtala in the section 
or J,i\1111g or lfrmiuckitea Ha!fdl!ffi, which is probably common to the Otooera~ and 
.Meckoocrns beds of Spiti, tlit! prcscncl! of one speoics of M.eekoceraa (.M. Ilodg101ti 
llie11.) in th" Otoceras bed!! has been established with complete ecrtaintr. 

The '.\lcekool•ras beds have hecu unanimously referred to the towel" Trias. Tl1c 
Otoce111s h1·ili, which 1n·re considered as passage beds by C. L. Gricsbncb, aod 
included in the lower 'l'rias by E. \·. Mojsisovics and myself, Wer<l placed in the 
Pc1·mian systom by :\octliug oncl Frech, wllcroos A. v, Krafft uuly correlated tha 
lowest layer with Otoceraa, in Spiti, ll"ith beds of Permian age, bnt looked upon tbe 
age of the Opl1iceras horizon ns doubtful. 

'l'he reasons in favour of a Permian age of the Otooerns beds made out by 
Noctliog hal'"e been discussed in my paper on the stratigraphical pooiiion of tho 
Utoceras beds of the llimU.laya!l (Ccotralblatt f. :Mio., ek, 1905, p. 1-10, 36-45). 
?\either litholo10,oieal nor p:.iltuontological rcn~ons, nor the prinoiplCte of historical 
pri<.rity are valid for a dl>eision in farnur of .Noetling's opinion. 

Lithologicaily both the Otoceras and lleekoceras bedll are more intimately 
connected Yiilh the Productus or Kuling shale$ than with the overlying HedeDB• 
trreu1i:i. beds. The boundary between the Permian and Trfossic syst.cms, in order 
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fA:i CMl"l'Spond wit11 the oho.nge in the oharaoter of the rooks, rnust therefore b,. tl1·aw11 
at thf' b11>-e of the He.Jenstrccwia beds, nut at Lhe base of the .lleekocerus beds. It 
is utierly impn~siblo to 111•pura.te tlw Otoooros hPds a.ml )fookocorns btlds in 
th~· scctiuns of ~piti m1 the s:reugth of lithol.,gienl clilforcnce>, &Sis evident from tbe 
fui•t tlmt such a separation wa~ never atto1nptud b,.forc the differenCP of the two 
foume oont.ain•ul ill tlwse groups 1vn.s known. Th:i.t t!M Ophioora•·zonc in Spiti 
duf'S belong lilhologi"ally to the ~l.-ekoceri1s beds, not to the undcrly•n~ Kuitu; 
sha.l•·s, hM heen expres~ly i;tated liy II. Hnydnn (Geolo~y of :Spiti, I. c. p. 65). 

ThP pa.!reontulogical ovidence i~ in fa,·011r of a corre!ati >II of the Ot •Ceras h1.1ds 
with th1• 'l'rinssie i;y~tem, sincn the identity of Bpis(l[ICCerar 1Yyni1ei Waag. wi11t 
B. D(llafiomm Dien., ~s suggcst-ed by A. I', Kra!Tt, cannot he adrnitted. 'l'he gcncr:il 
ehara.etcr of theC1•11halnpnd fauna is su"h >IS WH shoultl expect t'l find in n ~fo;o­

zoic l1nriznn, the nvo·rwhdmin~ majority of specie~ hcing 1n·ovi1ld with ccrat1tic 
suture5. The Lnm1·llib1·anchiatn aro of a (\('cid,~ill." Trin•sic habit, us has been dc1U<1u· 
strated hy Bittner. Hut thti mo>t co>11spi,1uou.: fcau1rc in the fsuna of the Utocp1·as 
beds is the c11mplete a~~e11ce of !he nm11erv118 t,,pes of .PaltJJa::aic lfracfii,,poda 
wl11ch nre t11c pre J,,minnrinirelcrnent iu 1h" P··rmi:u1 s·rata of the Salt llnni::c nml 
the llimlllayns. This striking contrn!l1 in th~ fauua. of the Kuling shal••s nnd the 
Otocerns beds ,bould nlo11c be eullkie11t to itvluce us to dMw the houm!nrr lll't1ve••n 
the l'ermiau and Trias>ic systc:n• in the llimilnra~ at the 10p of the K.uling shlllPs. 

Am,>ng th" Ammonit"s of the Oto•·"ra" hcds sorun g1'11Cl'il, ns Xnl·•disc118, 
H1111garilea nm! Epi811[!"CCf<tf, ar<' (~nmmon t11 l'e1·mh1n and Tri11ssic strata, sonw 
others are known froin 'l'riassio, but not front P .. rinia.a <lo•pnsi1s of other re~ion~, 

among then heing Meeko1.•era8, Prnpt9ch1lea, ProapJ,i11gitt8 nDd Ophicera9, of 
which typical species linn~ hc<'n tlesrrihed frnm the lnwo•r Tl'ia~ of :\'01·th .-\m••ric·i hv 
IIyntt11ndSmi1h. In the M1•ekncerns beds of lda.hofours1wcics of Opliic"r(I~ 
h•ll'e been discow•rcd by those } .. arnc(I :rnthot'S, •o clos(·ly llllicd to 0. Sakuntala, 
0. plgchodea, 0. gib{u,artm and 0. demi8811m, respectively, from the llimUl~yas, 

thal thPil' a.•sooiation with ammonites uf nndoul1t<•uly Trirusic age is a very strong 
11r;;um••11t a.~ainst a. reference or th11 lndi:in Otoccra.~ hl•ds to the Permian systew. 

Otoceraa itsdf is not known oubide the Ilimftlayas, except in the Permian 
rooks or Julfa (Arnwnfa), where it is C'Xtr!'lnelr rare nud :1ssoci11tcd 11·ith 11 fauna 
Tery rkh in hr:l<'hiopods of an eminontl~· Pnlronzoic l1ahif and uith the Pa.lunzoio 
genus Go11rincera~. 'l'hisa.~•()(·iatin11 of Otoceros with a fauna 1•11tin.ilr different from 
tlrnt of the Indi~n Otoccras beds peremptorily forbids any correlation of the lattor 
wii h the .Ju Ha beds. 

Hoth in the Alps a.nd in the Himil.la~·a~ the Pt•rmian and Triassic systems are 
connected by :in unint.-rruptcd Sl.'q1wncc of lmls. Within thi~ sequence no di~tinct 
boundary c:m ho dra, .. n. 1 If we try to correlate the heds as developed in the Alps 
and in India, we finrl a homotaxial 1·cla.tion betw<>en the He<lenscrcciuiaand Carnpil 

'J,;, W. \'mlo"~"'l'• in h"• Somm•l'J <•f !lo<• <loo'og~ <•f lmlia {Coknlta, Thacker, Spink k Co., 1001, p. ·II).,,,. 
ro!ote• the Ql°"'.., loo.I• with the Jo,,..,, P<•rmia" of Eorope. Thi• «>rrelalion ;.,rol'''" 11"• ''8'~ .. tion of" biotuo i.... 
t"""" •ho Ot°"''"' anJ ~[«~"""""•!age. " ~·u from th ore b<iog • i;tll<luo! P'"""S'" ftolJl l'ermi•n tG Tri"I, \ho gop 
Loh<<'<• l'•llWtOio oud :\lo.oaic ""'""!:"' the •narino •tl'>lla of ldia io even brnodor nu &DJon~•l tho"' of Earop<, 
in •1nlt•of <l<•«ptiro •VI"'"'"""'" o/ toolinuity." I n<'<..J. l•orll)· .. J 1hat l <annol ·~""' .-;(!, 1hio vlow. 
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or upper Wcrfen bods on tbe one hand and the Kulin!:; shales and Bcllerophon lime• 
stone on the other. As for as u.ffi.nitiea exist botween the Otoceras bt>ds and the 
corrcspomling Alpine dcposi1s, they poillt in the direction of lht: lower Werfrn or 
Scis beds, not of the Belleropbonkalk. Onespcoies of Bdleropho1i (R. YacekJ IJittn.) 
is probe.hly iolentical, 11nd ~c••·ro.l specie~ of Lnmellibnmchiat~ are nllied l·ery closf'ly, 
ns h11s hc•·n <lf•1non~tra1cd by Bittner. Brachiopoda of n Palronzoio hahit nre 
ahscnt hoth from tlw Otoct~rns and the Seis betla. The 01.}y ft'prcst>11tative of this 
dnss or iu\"ertchrnt<· fossils _in tlw Orocerns beds. Xorella procreafri3: Bitto., bclo11gs 
to u group or ~ubgcuu~ which is nt present known only froru Tnnssic deposits. 

llrow all this it i_, evi1lent that th ... Otuooras h .. ds 1uust re11111iu included in the 
Tdns•io ,ptom, where they were placed 11y Griesliach, 1 E. v. MojsisoviC!J and 
m~·self. This corr1•\ation stands Ihm nnd is not in~alidntcd by any of Noctling's 
ar~uments to the contrnry 

The zool('g-iral ('h::u-a.ct1•rs t>xhibite<.I by tl1e fauna of the Otocrras beds lmve b~·n 
treated of iu r11y memoir on the C"phalopo1!a of the liiurnlnyan low1•r Trias (Hiani· 
layan Foss., Yol. II, l't. l, p. IUS). !\o murc cumplutc llt'W matel"ial having since 
been 0'lllectcd, I huvc nothing to add for the present. 

'l'he fauna of the :\leekooern.s beds not known to me in 1897 is very uniform 
in Pninkhnnda and Sµiti, au<l. extremely pour in g'l!ncra. 1Je,,kocera1, including 
some of its suhgencra, is tin• prl•dominatin~ clement. Xe11odisCUB, Ophicet'«8 and 
lledc11aframiia arc reprn•entc'I ouly hy n small number of species. \Ve must, bow­
l'VCr, he careful not to fo1·got lliat a large pcroentagc of the species, whose original 
horizon is as yet unknown, dolls proha.hly bolong to thi1 slage. Thus Proptychi,te1, 
Sar111ilcs am\ Flemi119ite1 111-•y prohably have t.1 be inoludct\ in the list. 

To till' c•·plmlopod·henriug horizon or the upper Werfen (Carnpil) beds in the 
Alp~ this fauna shOll"S ns little :offinit~· as to that of the underlying Otoceras stage. 
l'or a 'l'rin~sio fauna o( a clmrnctcr siroilar totliat of the l:limdl11y:rn lieekoceras beds 
".,.must look to the Proptyehircs beds of thij Ussuri di~trict in &stern Siberia, to 
the Ceratirn format.ion of tho Salt Range, whore the Otoeeras stngl! j9asyet unknow11, 
and to the :.\lcck0tH:!1"as beds of California and Idaho. 

The third rnuna of lown Tria~sic age is included in the Hede11strmmia bPd'1 
(8ubrobustu$ beds a11te")· From this horizon 20 specfos of Ce11halopocbhave bPen 
described in wy memoir quoted above, but only 13 among thew were11uffioiently well 
11res~nC!'.l lo pllrmit of a specific determination. Their number has been enlarged 
to 33 by sn e:i:ami1Jathn of A.,., KralTt's and Hayden's ne1T materials from Spiti. 

The following .species ought to be cxolu<l.o:l from the list quoted in my previous 
memoir as having been btlScd on insufficiently preserved materials:­

Cer.1til•1 J/a11d/iaea Dien. 
lledr111lramia 8p. ind. alf. '1oj1i1@it1i Dien. 
Pr(JpfJc!iitta Ip. i#d. ajf. olilifu•plicatr; Waag. 
,l/uJ·(Jtefl1' of. ful9urato W.ag. 
Lua.ih• 1p. •~a. 

l G,i,..\...,h COflOider..d\he Olooe,.. boo. o( the Sb•lohal cliff .. ~· bode bol.....,n Ibo Permil,n ••d Triu 
tllocordo, u,-o\ Su". of indi•, XXU, p. IM, llcn>~il'I, XXJII, pp. 68, 219, t23), butoaipal Uwm tnthfl l"ki...io 
•J"ton> (RerurJ•, XIII, p. lOa, ll~moiro, XXllI, pp. lif. 17T, ~19). 
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CeNtife1 1t16robuelN ( = Kegurlingilte Dielmi v. Moja., Him&J.ayan Foal., 
Vol V, Pt 2, the fauna of th" Hillllilayan llusohelkalk, p. 74) must alao be 
omitted from thiil lii>t, having its habit&t in tbe lower Muaohelkalk, not in the 
Hedenstrmmia bads. 

Proprr 1pooiflc denomina\ion1 ho.n beori introduced for PldHront1ultlu~ ap. ilul. 
( = Pl • .Dieneri.), Fkmin9Ue11p. iqd. ez ag. h'iMmto Waag. ( = Fl. GrieBlxwhi), 
wbereoa tho idontifieation of .d1pid;,n 1Uper1Jua vor. witb WllDg.-n'• 1peeie1 from 
the Ceratite sandstone of the Salt Range has been rejected bJ A. v. Krall~ 

Thus tho modified and enlru.oged list of Cephalopoda. from the lledonstrmmio. 
bods ol Painkhau1b i1nd Spiti now runs :is followii :­

Pe.-•roudilH JHrrsrN v. Knit. 
Gr§po«rt111p.ir.d.1zoff.Pllll11diiv. Moj .. 
OrlAo«r~1p.i11tl • 

.lferl:f!fft111~•tlopl.1111Hil1<•V.Krairt. 
lfllit•ri•M v. Knilft. 

,, 1p.i11tl.r'1.tJff.pi'4,o llyattotSmitb. 
hpiJiU• ,l!dloi1111uv. Kralft. 

•Ofl.tp.i•tl t'1off.••plrio Waag. 
.. 1Hp~t6if,,r•i• Dien. 

Ko•i11elilf' 1'11JidlAiro Dien. 
1, gi,...tenv.Xn.fft. 

/'roariluSi••f!!Jl•Dien. 
X<11odimu K"pilll Di•"ll. 

P1<r1fa/J• Ditin. 
r(.lr11penidoli.IW1111g. 
lf•iolillfflJV.Kralft. 
•irolii Dien. 

" 110o,rp.r'1t1ff,t1iuliDien, 
i'7e•i11gile1 Ro/JiUa Dien. 

Griu&adi , .• Kr11at. 
Salya Diun. 
t1e11.1p.c110T- &l1a • 

., 111N1. rp. i1ttl. (Pl. XXYIIJ, lig. 3). 
ProplJtloifn rp. i•./. af. 11ruldo Wo1g. 
Cc111tiln p••ilio v. Kmlft. 
l'ri1111il•••P· i11'1. 
Tfrolitni•J•"""•rv. Kra!&. 
Si6itilefrpilir111i1v.Kmft, 
Na11nilqlli11ioda1cr11Dien. 

111e1li11•Dian. 
Prnt1l•t1!Jltt1rt11 Mlfllilllht•• Noetl. 
llU11<lltr6•i11JJoi#rorie1iDicn. 

,, ,1J.tM11m11v.Kraat. 
The moet interesting new elements in thil rauna are Paeudoaagueraa mulli­

lobalum, Ceralilu pt1milio nnd 1.'i,.,,lilu i,Ync1111dUB. 
The fi111t is oonspioonu~ hy its very lo.rge nomher of Sf!l'l'ated lobes with a long 

ou:l:iliary and o.dvcntitious s1•riea. Among ih• ammonites of the lower Trias of 
involute, com.pressed, acuto shape it takes an ilolated position, similar t.o Ula~ of 
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Beloceraa Hy11tt in tho Devonian, or of Prodro1nites Smith and Weller in the 
CarbouHcrons system. But notwithstanding this extl'fnal similarity, any close 
affinity betwl'en lhcse three ~.-cnero. is w~ry improbable. 

OeratiteB pumili<J is or p11r1ic~u!ar interest, lJeing the oldest representative of 
the genu~ Oerati1e1B.1, whiclt can thus he traced with certainty into heels of lower 
ai.,>e than the llusc!Jelkalk. A ne,1r r4~1ath•c of this speci~s may be found in Xe1J1)­
dUc111 Waag1m. Oue of the great phyla of Triu~~ic arumonites c·ert,.inly has 
it~ root in Xe11odi1cua. But X1ml'Jdi1cru, Xe11a,·p~. Ophicer111 and JlPekocP1·a1 are 
nil so clos<·ly allied at the cowm.,uccment of the :\lesozoic era, thut it. is bnrely pos­
sible to point out a distinct a11cc.tor or "'n•ry Trias.sio g1•nu~ 11·iUii11 this stock of 
rndicals. 

Up to 189~ the genus Tirolite1 wn~ considered to he entirely a.hsont from the 
Arctic n11d Indian r••ginns, whel'•'"S it i~ mo~t alJunchntly sprend throughout the 
upper division of the Alpioe Wcrfon hcds (Cnmpil he•l~). This rPstrfrtion of 1l1e 
'.l'fr,,fiti.rlm to the J.leditcrra,,e:m Jll'ovincc throughout ihc pPri.,d.s of the low"l' 
'l'rias and rof the .\lusd1clk:ilk wns •·mphasiseo! Ii.\· .E- 1·. ~lojsiso1·fos as nm• of the 
most impol'tant zoog•·o~raphi~al feature> of tlu, 'l'ria.-.sic epod1 (Palmont. I ntlica., 1wr. 
XV, HiruUlaynn l'Ol<s., Vol. Ill, l't. 1, p. 1"~). It is lmrdly nccl'ssal'y to point out 
that his conclu~ions, hascd on 1wgntin• Cl"iolcnoe only, h:ive Ji,.,,n pron:d untenable 
hy llnyden's lli.s('Ol"Cry or a speci<'S of TfrolilPB in the Ilc:dcns1rmmia hcds of Muth. 
But this much is 11'llt', that Tfrolilea is or the r11.rc~1. oco11rr••nce in the llimiil11..y11s, 
for an1ong the \'ery ri(lh collections oht:iin"d froin betls of lower Trinssio nge there 
is only one sin~le ~pe<·im••n h··longiug to thi~ genus. 

Tfrolite1 is not the ronly fnuriistic element conncctin~ the Alpine Wc1·fe11 lJeds 
nml the llccl••nstri:cwia stngc. Thnl'c :n·e tffo more nmmonitcs lo lie mentione[I, 
Xe11odise11B asialtcu• Krafft, whioh sho,.-s ver.1· clos~ allinities to the AlpiDc 
Par11eer11lilPB prior Kitti, and Jf,..ekorera~ pse11doplam1"1l1111i r. Krafft, TI·hlch is 
only diston;mishecl from tho Alpine MeekoceraB cr1priln18C r. Mojs. by ~ome nry 
subl.lrdinate dctnils, and from this it is evident that th•• olostaele•, preventing un 
exchange of Indian and :'llcditermuca.n Cephalopoda cluring the 01ocern9 and 
:'llcekoccras periods, were partly rem:w .. d duringthll latt•r 1wriod oft.he lower Tria..;;, 

nlthouJ!'h there wa~ pl'olmhly no such open comrnunicatior, tliroui:"h 1he Te1h~·s 11s in 
upper l'ri&s~io times, the influenel' of con~iderahla isolat.ion of the Alpiue rauna 
hecomin!I' obl"ious frotn th•• ~0:1rcity of closely allie<I forms in the two regions. Tiro­
liteB took an indepcntl<'nt lin•i of dc1·elop111ent in the llediterrnncan, Xe:1odi8c1i1 
a.ml Meekocer<JB in the Indian provinct>. A 11mall number of stragglers only was 
able to immi~rnt<l from one rcgbn into the other. 

The presence of Tirolite11 injuctmrf1tsin S11i1i and of Xe11odiscua (Poraceratite1) 
11rior in t.lw South·eustcrn ,Ups forther affords n .safe basis for 11.. oorrelation of the 
Hedcnst.raimin. b .. d,s in India with the Ca111pil or upper Werfeu bcda in Europe. 
The lower Werfen or Seis beds 111ust eons1'quently he correlutcd witl1 the loll'er divi-
11iou of the 1Iim6ll1yan lower TriM, 1'iz., ''l'ith the Uttkocel"&8 and Otoccras stages, 
which are bo1h lirhological\~· nnd faunistienlly linked together more closely than 
the Meekoceras :ind Hedenstrmmfo stages. 'l'hc differc11oe of the Cephalopod fnunm 
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of the two latt.er etagea ie very remarkable, only one single speci.e1J extending from 
'ho lower into the higher stage. 

A detailed study of the sections in Painkhanda and Spiti Jrns led to the estab· 
lishment of throe sepa.rato subdivisions of the lower Triae, which ('Orrespond to 
stratigraphical horizons, e11.oh of them distinguished by R. rich 11.nd peculiar Cepha· 
lopod fauna. In the seotionB of Jobo.1' and Byans neithf!r 0. L. Griesbnoh nor his 
euooessors, T. H. D. La Touche and F. l:I. Smith, have succeeded in subdividing the 
df'posits of lower Triassic age. But in both districts pl'llt:eontological ano.logies of 
the fnl!nie collected in the lower Tri11Mic beds permit a oorrelation with the sub· 

divisions 11.'i established in Painkhanda nod Spiti. 
In Johar one of the fo~iliferous localitio:s on the ridge between the Dharma and 

LiSSBr valleys h!LS yielded a considerable number of ammonites of lo\ver Triassic 
u.go, smong which are the following speci~s :-

Alteko<"1ra1 6ore~le Dien. 
d#/Jir.mY. Krafft, 

A1pidite1 r;darMa Dien. 
Proptychile1 lypicru v. Krnff~. 
OpMeeriu 8al:i.1dala Dien. 

,, IJAar"'• Dien. 
Xc110tfi1cw A,;,,.,.za!lau"" Gri ... b. 

if. r~f,.la Wu~. 
rigidiU Dien. 
liJaarufiaDien. 
Sitola Dieu 

PMr11JAaDieu. 

Ophiceras D!ia,rma, X'l'rwcliacus rigid1u, X. lisaareruiB, 11Il(l X. Sitala are not 
known from o.ny other locality of the Hiinilnyas and are therdorc not fitted for es· 
tablishing the bomotaxis oftlui present fauna. Xe,,odisc11a PurtJ1!1a i9 a cha.meter· 
Mic fossil of tho Hedenstrcemia beds of Spiti. All the rllmninin~ ammonites point 
to the lower division of tho lower 'l'rin.s, Xe11odi1eu1 !1imafoya11ua and Ophiceroa 
Sak1111tala clearly proving the presPnce of the Otoceras stage i11 the sections of 1.hc 
Lissar valley. The horizon of Psemlomonolia Griesbachi Bittn. is also repl'esent•·<l 
by the presence of numerous examples of this spcoies on<l other types of Lnmclli­
brnnchiata. 

In Byaos the l(lwei• Triassic fnunw are includo;>d in a lithologica.lly uniform 
~erics of chocolate-coloured limC1;toues, about ouc hu11dred and fifty fc!et in thiokne~s, 
whfoh nrc overlaid by a white limestone con~nining Rhynchonella Griesb11cf1i Bittu. 
But from the paheontologion.I eVi<lc~nO•~ it i~ obvious that the two mai1i dil'i~ioos of 
the lower Trias ir1 Spiti and Painkhanda are nlso represented in tho ~ectiona of 
l:lyu.ns. 

Tho follo1ving spcci~ of Cepho.lopoda have been collected by F. II. Smith from 
the Chocolate Limestone near Jolinka, Lilinthi, Kafapani nn<l Kuti:-

Mec.foceiiu 6or~ale Dicn. 
Jolinke~ae 1·. Kra!t. 
~•ilAiiv. Kraft. 
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Mee/tocertU Ju6i11111 v. Krafft • 
.Jrpiditc11pitic114i1 v. Kra.lft. 

,, J'idarMaDien. 
Propeycliitu lypic111 v. Kra:lft. 
Op1'ice>'tu cf, 1crpeaeJ11.,,. Dien. 
Xc110Ji,c••r11tli11n1Waag. 

rot .. ta.Waag. 
,, nifdi1Dieo. 

Fle•i"flittref. Gricda.dli v. Krafrt. 
Jlcdc•utr1Z111i" Jl11j,;•11Dicli Dien. 

b111tui.ca v. Krafrt. 
acutav. Krafft. 

SiMritc11pi1u"gerv. Krafft. 
rolnlltwv. Ku:llt. 

,, 1p. i11d, 1Jjf. robuto. 
,. 1tcp/111nilifor111i1 v, Kralrt . 
., <liv.•p.i11'1. 

Meekoceras bru•ealc, M. dubium, lt. joli11kense, the two species of .Aspidite11, 
P1'opt9chite1 typicus, Xe11odiac11s r(ldiana, X. rotula, :md Ophicera1 cf. 11erpentim1m 
point to the lower division of the lower Trias, the lnst epeoias more especially to 
the OtocPras stage. Il.erle11strremia Moj1i110cicai, XeMdt1cu11 nioali8, and Flemin­
gitea cf. Gri£8bac'1i are chamctcristic of the upper division. 

There is, however, n peeulinr fnunistic element includod among the repre­
~o.:ntativcs of the upper diYision, and this i~ the genus Silifritea, which i'I oomparn­
tirn\~· rich ir. species, some of them exhibitim; well mnrked affinities with the 
~pecios of Si/,iritea 1kscril1ed by WnagC'n from the upper Ceratite limcstoue of the 
Sn.It Ran~. 'l'he di~CO\"C'ry of !his horizon of Sibiritea apinigff' in F. H. Smith's 
collections from Lilinthi E. G. is due to the late A. v. Krafft, who correlated it with 
t11e zone of Slepl1a11iteB euperbtlS in the Ccratite formation (Gen. Rep. Geo!. Surv. 
of India for 1900·01, p. 4). If thi~ correfotion could ho proved to be correct, 
it would justify the distinct.ion of two sep3r·1te palroonWlogical horizons in the 
upper division of the lower Trias of tlir HimUlaya~, a lower horizon with Hedenafrce· 
mia MojBi8od,,1i and Flemingite~ llohilla, awl a younger one with Sibfritea apiniger 
audits allied congenerio forme. 

In the Spiti sections the presence of thi~ p~lreontologioal horizon is, perhaps, 
indicated in Hayden's collections by Sfbirite8 8pilie1uja v. Krofft from the Heden­
stl'O!mia h•·ds of Muth. 

lt must, however, be borne in miud, that the ~tratigmpliionl inliependence of 
this horizon bas n~ ;et not been demonstrated with com11leto certninty, although tile 
fauna of Sibirites spiniger in Dyan~ can very probably be :i.ttribut.ed to a bed, 
strntigrnphieally well mn~kcd, near the top of tht! litholugically uniform scriee of the 
Chocolntc Limestone. Thia much is 111"0 oertnin, that the fauna with Sibiritea 
apiniger is o]dl"r tbnn the horizon of .Bhynchonella Grieabncllf and Retda himaica, 
which in llyans is developed in the fooies of light grey liMAWktneg, ver1 eharply 
divided off from the underlying Chocolate Liwutone of lower 'l'ria.saic age. 
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In the Spiti sections we must therefore look for this zone in the upper divi· 
sion of the Hedenstrmmia beds, perhaps in tbe bivalve lirnest.one with Paeadomo11~ 
tis himaica Bitto. and Pa. decidens Bitto. 

It has been demonstrated by A. v. Krafft that there are some strong reasons, 
in favour of considering the genus SWirilea as the ancestor of 4Cf'OClwrdiceraa Hyatt, 
one of the leadin~ types of the llim!l.layan and Alpine Muschelkalk, but of world· 
wide distribution (Germany, Eastern Siberin, Ne,·ada). 

The fRunn of Cepl111lopoda from the exotic block No. 20 in Malla Johar con· 
tains the following species :-

Al~docer11~j0Aarenu v. Krafft. 
it1/w1ueruv. Krafft. 
jolinktflf~ v. Krafft, 

Xf11odiM1Ucf: ,.i~alil Dien. 
Hedenltrotmiaif. 6!fanliea \'.Krafft. 

As far as numbers go, Meekoceraa johare1UJC plays the principal part. Judging 
by ih gener11l cbaraot<·r, t.hi~ fauna can only be looked upon M a fauna of lower 
'l'ria~sie age. A. v. Krafft correlated it with the fauna of the Ili!i\enstrremia licrls, 
111\d I agree with him in this view, which is especially supported by tl1e presence 
of Xn1odiseua ,,;,,~us. The only species pointing to the lower division of the 
lower Trias is Jleekocer(IB cf jolinke11ae, which is also known from tho Chocol:i.te 
Limestone llf Uyans ancl from tho horizon of Jleekoceras Wange11ae in Spiti. But 
it must bo rcmnrked, that the identity of the specimen from Lilang with the types 
from Byans and )fol!a Johar has not been estahliahed with full certainty. 

There is no reason to exviain further that the lower TriDSSic founre of th!' 

Rim:\.layns doi;cribecl liere and in my pruviouq memoirs !Vol. II, Pt. 1), lwnr 
quite a. distinct local cbuactcr, which distinguishes them from the homot:ixial 
fnunac of the )Iediterra.nonn rt'gion. lt hM brrn made (•vident from the prPsence 
or Par(lceratiles (XenodiBeus) in the npp~r Wcrfcn beds of l[u~ and of Tirolitea 
in thl' Ht'denstrceruia becL~ of Spiti, that a sea connection between the t11'0 regions 
was probably OJM'n"cl acrOlls the re!!"ion occ:upied by the present mountain rnnges or 
Afghanisfan and Northern Persia. But the allinities of the Indian and Alpine 
founre arc, nevcrtl1clei:s, rnth~r distant and from the lower Werfen beds (Scis 

bed~) of the Alp~ no Ccphalopocl £auna. is ns yet known, which would bridgll 
01·c1· the gap bctwce1\ the faun;.c of the Bcllerophonkalk and of the horizon of 
Cu.rnpil.' 

The re!ntion IVhich the Himtib1yan lowf'r 'l'ria~ bears to tho Ceratite formation 
of the Salt R11nge, ha!i 11lre~dy been minutely discussed in my 1•revious memoir.•, 
also b~· A.;, Kraflt and ~\octling, but an nctempt to correlate the strutigrnphicnl 
subdivisions in these two areas has left many points obscure, u mny be sern from 
the following account. 

' A «'TY int ........ tin~ f~nn• of lower Tri ... •ic oge h,.. bt"n <li""°""'d l'<'Oo)ntly (Auliann HIOi) i11. • r00 limo• 
•ton~ of the llM Balog fod .. hJ F. lloron Xop"' """' Skntari in Al .. ni.. It contain• Puu<ldm9tt~l'tl~ And 
lf<J~~•lranrta (l)1-.oci1ted Wllh ~'fro/ii" ,.•intttl"' .H:illl. 
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In 1897 I correlated the main layer of Otocffu WoodUJardi with the unfossili­
ferous sliales and sandstones at the ba.se of the lower Ceratite limos tone. The beds fol­
lowing nbove the Otoceras ate.gt>, from which fossils were known to me in frngmenfa 
only (Meekoceras beds poatcu), I considered as an equivalent or the lower Ceratite 
limestone and of the Ceratite marls. The upper division, or Hcdenstrramia beds, wa.~ 
correlated with the Ceratite sandstone (in the circumscription of Waagen), and 
mnr~ t>spccially with tho two higher subdivisions of this series, Dk, the Stachella 
bed9 and the heds with Flemimgites Flemingianu11 (I, o. p. 176). The question 
whl"ther equivalents of the! upper Ceratite limestone should he looked for in tho 
unfossiliferous topmost beds of the Hedenstrmmia stegf', or in the wne of Rhyn­
ch01iella GrieBbachi, refeITed provisionally to the lower .\luscholkalk, had to be left 
open, the oomplcto absence of the peouliar elements of the fauna of the upper 
Ceratite limestone in :my of th" Himiilayan lower Triassic or Yuschelknlk faunm 
excluding the possibility of arrfring &t any rcasonnliJe decision. 

In 1900 A. v. Krafft proclaimed it as one of the chief stratigraphical results of 
his palreontological researches, thnt th1i Otocerus beds of the IIimUlnyas do not, as 
was bitlwrto believed, correspond to tho beds ot the base of the lower Coratitc lime· 
stoue of the Sult Rnngc, but urc equirnlcnt to the Ceratite marls and to the lower 
Ceratite sanclstonl', and ,·cry probably include ulsu the lowH Ceratite limll';tone, 
while, on the other hand, the uppor division of the lo1ver Trias of the Ilimtilayas 
dU1'~ not correspond to the 1rhob of the Ceratite Mmclstoncs, lmt only to the two 
upper divigioos of the lattt•1·, c:iz., the Stachclla heds and Flemingite8 l"lemingiamlB 
beds (General Report, Geo!. Sur~·cy of India, for 18!1\.l-lf.100, p. IO). 

from A. v. Krafft's strntigmphical. notes on thc llcsozoic rooks of Spiti (Widem, 
P· 202) it is, however, e,·ident that it is the entire lower cli;i~ion of the lower Tri11~ 

iu Spiti, nul 1-ho Otoceras stnge 8. 8., which he correlates with the Ceratite marls 
oml lower Ccratite sandstone. The idrnticnl species enumC'iated i11 bis memoir 
arc t>itlter r('strioted to the Meckocerns bt•ds, or their stratigraphical position is 
not known exactly (Xe11odi1Cll8 f"adians, X. t'Otulo), but a currel:ation of the 
Oto()('ras beds 8. s. with tbf' Ceratih~ marls is not indicated by any faunistic 
aflinities. 

Thi~ attempt to correlate the lower Triassic hcds or the Ilirn:ilayas with those 
of the Salt llangl' consequently does not mark any considc1·able adv1mce on my 
own correlation given in 1897. 

'flint A. v. Kra!Tt could not have mointnined his m1'n corrolntion, published io 
1900, any longl'r, is olrvious from his short note in the General llepo1t of tlie 
Geological Survey of India for1900-1901, p. 3, in which he adopts Noetliog's vi1.1ws 
with rc~:ird to thr. ag-e of the Otoccras bods 8. 8. In his note on the Permiau 
age of the Otoccras beds (Cent11'lblatt f. Min., eto., 1901, p. 271>) ho consequently 
eNreh1t<•s the lnycr with fJtoccras Wuodwardi in Spiti with the upper Prodoctus 
limestone of the Snit Haogo, leaving the correlation of tlie Ophict!M8 zone with 
eitber lhe topmost beds of the Productus limestone or with the lowest beds of the 
Ceratite formntion undecided. 

Another attempt to correlate the lower Triassic deposits of the Salt Range 
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and HimAlayY has been recently made by Noetling (i...,thma Mesoz:"Jica I, Asia· 
tische Ttia.s, p. 171). His correlation will be 'een fr.Jm tho following table: -

SALT RANGE. j lJUJA,LAYAS. 

So;1~:.~·· s~!~i:;.no ZonoN~~~.·ir to .! S"b-divioiono. : Zollo.. 

":~:..:'""" ...... ";.r.:~""" ,; ••. \:: .... ,, ... , .... ,,... f ";;.~.::.'.:::; ! '· "' "'''""'" .,. 
c..n.m .... d.iono. z •. orF1 .... •ngi1e1F1,,.,.!!.

1 

1· 

tratit.&ndl'tobo. , tnu• 

----------1 Hodoo•tMnLio 

1

Z.nf }¥emingil.,Ruloil/a 
Z.of Pri,,•olohw•oololur. bod •. 

-----
Z.ofl'•lfil .. /alla.-. 

~::::: .... ~~:;~~ ~~.~ ---i---------
".7.:!.~'"'li!elim•· -~--:::::::;:_~"'/=-- M«-kocnubod" lzj.A"!,,J'ri•m<dnt•• /J"r 

·~J>t' Prododno t'p!"'r Prodootuo Z.ofE,.phr10uinJfr1U. I Otooorn•lw<k 1--:-:-0.p!.frc:.,-:~il~t~i-
hruN1a1,., lim-.ie. CHO. 

1 Zi;~;·p11atl'°""' D1dni 

1
z.of 010..,.ra1 w . ..,Jomrdi 

In this table the Otocerns stage is correlat.ed with the upper Productu~ liine. 
stoae (zone of Euphem111 indicus Noetling), although not one singlti identicnl species 
has lll'en found in tliese two horizons, both of them rich in rosqils belongi11g to 
senral olnsses of invertebrate animals. Tho .l-Ieekocero.s beds arc con~ideted as 
equivalents of the lower Ceratitc limestone, and of the thin bed at the bnsP of the 
Ceratite m:'lds which is ebnraoterised by tile iiresence of M11ekocera1 rot1mclatum 
Waag. in large numben. The ma.in m~s of the Cerntitc ninrls, wl1ich in Xootling's 
interpre~tion inclttde nlso the lower subdh·i~ions of the Ceratitc sun<lstonc, as 
d<'fincd by Wnagen, nnd the Flemingite8 Fle11dngir1ntu beds, corresponds to the 
Hedcnmcemia stage of Spiti. With A. v. Kr:ilTt Noetling ~grees i11 the oorl'cla~ion 
of thP. l1orizon of Sibirites in Dyans with the upper Ctirntite limestoue lzonc of 
Stepfumites s1perbus) in the Salt. Rnngl'. 

AB is evident from the dilft'rcnt conclusions arrivo•I at by previous authors 
there is still a consid1•rnble degree of unee?rtainty about the C?orre?\ntion of the lowc1· 
Tiiassic deposits in the Himlilayns nnd in the Salr. Rn.ngc. The ren~on of tliis 
difficulty ia to be? looked fol' in tho different lithologicn.l developme?nt of the beds in 
the hvo re?gions, and in the n.l191moo of all chnracl:eristic t~·pes of the Otocera.~ bed 
s. s. in tl1c Ceratite formation. 
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The following table shows those speoiee of ammonites, which a:re identioal or 
nearly identical in the lower 'l'rias of the two areas, and whioh, consequently, must 
be acoorded most weight in a determination of the horizon of the beds to which 
they belong. 

H1l!ALJ.YAS. SALT R.\NGE. 

' -'",'!';,:·:'.'~~;;•···- ""'"""•"''' "'" - -';;;!::--:··,,:;;;:'·'""'"I 'i:,~::.~··i:;!';;;· ~;;, 

:~·::: ==·:~~::::::!~~:,,~ 
:;. g.,;;'.::;;~ilc- }'u,fi,/.IAirf< l10<l<b1l,..,,lni• b.e<Jo .Ji1,i</i/c.<00/~c~; W ... g.; ~ •.• ;:auH.Ff< .. i~!Jil" 
6. A"<miochl<, ull<rammQ• J!.okoce,,..bcdo Pr.,pl!fcJ.il<'am"''"'"iJ.-·ll:...,ofCt•rotit"ID•rla. 

•. ,;,/«<·.Krnlf1. Wn.•g. 

;. Pf·~~~t:ri~ Gri«~Mki ][,>J,not«•lmia u,,,i. . r~~"'i:~'.,'" R··mingi<1•u ~ Coratit..· ••mdot.lbo A,•· 

:: ::~~;:'":•:::\~Mug~ J 1"~:b:.::l P~i:t~; :: :::a~~\;~~- • • 1 1 Unkn~a. 

II. Xc1Mli..-~s if. 1Jicc•H Lowo< •li•·iJion 
w .. ,g. 

12. Px;;;;':=,~=~t mullilo•, llodo,,•1T01n>io bedo 

Pri.,H•lotM•Bu~AianM•de' Lo ... or Ceratlt. 
' Eon. I low<rngioa. 

GJ1rvnil.,pli~oH,Woq ... t::i(;;d~tile lim.,.toae, 

,,..JliloW1.,,.xoet1 ••. r .... tilo •u:rl• (all z..noo 
: ~oe1l.) 

The palrcontological cvideouo recorded in this table }Pads to the conclusion 
that the Hedenstl"ccmia beds, or lllore exactly the beds which contain the fauna of 
the zone of Flemingites Ilollilla, aro equivnlcnt to the upper 0l'rnlite marls (zone 
of Ko11fockiletTJol1dut X0t•tling), and to theCcri1tite snndstone (Fkmingite• .Flemin· 
3iaiiua beds). The upper Cel"atite limestone h represented in the topmost beds of 
the Cbocol:1te Limestone in Byans, containing Sibirite1J, and probnbly alao in the 
bivalve limestone with Paeudowmot'6 himaic11 of Spiti. The llcl"kor.eras beds of 
tbe Him3.layas probably corl'espond both to the lower Ceratite marls and to tl1e 
lower ~l'lltite limestone. This is indicated by certain fouuistio affinitiee recog• 
nized by Nootling. Among eight speoies identical or neurly identical with Salt 
Range forms, fonr occur in the Ceratite limestone, two in the Cerati.te ma.rl~, whetta~ 
the stratigraphical position of two is unknown. 
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The main layer of Otocera11 Woodwal'<li wae correlated in my u1emoir of 
1897 with the unfossilifcrous ehalos aud sandstooes at the lJase of tho lower Ceratite 
limestone, and I still adhere to this oorrelalion. The1·e is, indeed, no Salt Range 
fauna with which the rich fauna of tho Otoceras beds 1. 1. can he directly oor­
rdatcd. As bas been demonstrated above, it is certainly younger than the upper 
Prcductus limestone or the zone of E1iphemu1 t1vlicu11 :"\ oetl. Tl1ere is not one single 
ideniiool species iii the Otoceras beds 11.n<l the Pro,\ncttis limestone, whereas there 
is at le:1stone species, Xe11odiacua rculi.a1i11 Wiwg., eo1nmon to the Otoc~ras beds and 
the Ceratite formation. But as the lower Cera.ti to limestone must be incluclcd am.on~ 
the equivalents of the Mcckooerll.!I beds (zone of Meekoce1·as llarkl1ami in Paiu­
khandn, of .M. Wan9er.1e in Spiti). there is no group in the Salt Range to which 
it could be referred, except the unfossilifcrons rocks which, in the sections of Cliidru 
and Virga!, separate the Productus limei;.tone fron1 the Ceratito formation. 

The following ta.bular 9tat~ment will shfl\V the relations of the lower Him6.· 
lnya.n Trias with the Ccratitc formation of the Salt Range : 

8.U .. T RA.NG!i. IlIM.i.LA.YA.S, 

t:rverC.T&litelim.,tone. 1.onoofS,J,,"rila<1•iHi!f'''(onlykn••Wnin ByaM), 

1-----------1-------·-· 
C'crntilo ""nd•lone (ZOllO of Ff~mi .. gil« FhmiH!Ji«•~•) . 

• 1C"pperdi,·i1i: ____ . i ______ _ 

·' - ! )lttkoe<o ... hedo. 

I&wnrC•mlilolime.\ono . . , 

Unfo .. iliforo .. cJ.y nd•loa!.,. • . 1--;;;::.~~.:--- ----·· 
t:"pp.rl'ro•foclu•lionf-'lOll• 1··K~l'r:::;:;::,:--··---

The relations existing between the lower Tria->Sio faunro of thll Ilnnilayas and 
the Olenek lJeds of Northern Siberia appear to he Jess do~e than hrul heen a.ntioi• 
pated in lb97. Of tl1c cwo species proviou,\y oonsid01•cd to he identical, Oeratite1 
(Kegaerlingiles) 111brobmtu1 v. )fojsisovics must be diminatt>d, as tho Hicmilay:m 
rep1·cscntatives of Key8erli11gite1 are neither identical with the Sihnian forms from 
the mouth oi the Olenek, nor do they oocur in tho lower Trins of Pninklm.mla a.nd 
:Spiti. The identity of the scoond speeit-s, Hele1ulra:mia Moj11isooic11i Dien., with 
Hedemtra:mia MD. 8p.i11d. ex a.ff. Heden11fra:mi v. Jlojsisodcs hns l1een questioned 
by A. v. Krafft, but the very clos" affinity of those two fo1·ms co.n scnroely be 
doubted. 

Tllne aru also a few species of JJfeekoceraB and Xl!f1odi8c1111, related more or less 
intimately to forms from the Olenek beds, df'soribed by H. v. :Mojsisovios {especially 
Xe11odillc1111 rotula Wa~n and .Y. llyper/Jora:1111 )fojs.), but the importn.noe of 
those affinities is certainly email in comparison with tl1e marked differcnoes between 
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the predominating fonnbtio elements in the two r<'-gions. The total absenef' of 
Di11aritea, the leading genus of the Olenl"k fauna, in the Him&layas must he es· 
pecia11y mentioned, Noetling is cortninly right in asmrning thnt there was no 
close connection between the ludo-Chinese and Sibcri.n.n Tri11Eio provinces, although 
J cannot agree with his corrl!lntion of the Olenek beds with the Him8laynn Mu­
~chelka\k. 

Nootling's correlation is based on the following reasons (Lethm!l Mesozoic!!., 
Vol. I., Asiatiscl10 Trill~, p. 200) :-In the Himlllayas Oeratitea B11brob1utua 
occu~s in the beds with Spiriferi,114 Strachegi of Muschelkalk age. The genus 
Oeratites, which in the Olenek fauna is represented by several groups, does not 
mnke its appearance at an earlier period than the Muschelkalk. The correlation of 
the Olenek beds with the lower Trias, advocated hy :B. v. lilojsisovics, must conse­
queotly be abandoned in favour of n correlation with the lower llusebelkalk. 

1'he only deposits in Arctic Siberia, which Noetliug is inclined to leave in tho 
lower Trias, arc the brachiopod·booring shales nnd sandstone~ of Tumul·Kaia, 
although their age has been oonsidered as very doubtful by A. Bittner (Arktisehe 
'f1fa.•fau11cn, I. c. \l. 138, Bmchiopoden dcr alpinen Trias, Abbandl. K. K. Geol. 
RPiehsanst, XIV, p. 313). ' 

As o. result of my examination of the lower 1'rios.~ic and Muschelkalk 
faunre of the IlirnUlnyas it app'°.ars muoh more probable that the Olenek beds 
correspond in age with the upper division of the lower Trios than with the 
lower :\luschclka.lk. A~ has been explained in my mcimoir on the fauna o[ the 
Himlilayan }fosehelb.lk (Himal. Foss., I. e, Vol. V, Pt. 2, p. 132), the Himlilayan 
t~·pes of Key.c1•lingitea (group or Ceratitea '"brobuat118 lfojs.) arc not identic:1l 
with those rrom Sibel'in, their mnde of development showing di1Je1·enees sufficiently 
remark1ble even lo justify the introduetiou of a new subgenus (D1•rgajtes). The 
stra.tigraphical position or the Indian K"yserlingiteaDie11eri does not, con~equentlr, 

nlford 11ny clue ns to the 11ge of the 'l'riassio beds of Siberia containing Keya. 
s11b1•ob1latus anti its allies. T!int. Oeralitea is 11ot restricted to the :\[usch~lknlk i~ 

evirlcnt from the clisco\·e1·y of C. pumilio iu. the llede11strccmi11 beds of S11iti. On 
th .. other hand thn presence of Xerwdiac1t11, Jfeekoceras, .dapiditcs, .liedenstrremi" 
and Pro~pl1i119ites, which aro exclusin~ly chnraetcdstic of thP. lower Trias, percmp· 
torily demands n oorrela.tio11 of the Olenek beds with the upper division of the 
Hin1Bhynn lower Tria~. 

A strong argument in fov,1ul' of a eol'rclatien of the Olenek beds wi1h the lower 
'frias rather than with the liu~chelka.lk, is the remarkable kinship existing between 
the faunic of tfo~ Olenek beds aml Columbit(•s heels of Idaho. A.~ has been stated b~· 
J. Perrin Smith (1'he Stratigrnphy of the Western American Trills, :t'estschrift zum 
70. Gcburtstng•i nn A. v. Kot'nen, Stuttgart, 1907, p. 400) th(~ fmmn of the 
Columhites beds is clos,.Jy allied with tlw Olonck fa.una, three spt>cies heing iden­
tical or nearly so. "It ght's us n proof or tlu~ age of the Olenek beds, for 

1 ln hio do1oription of Triu•ic B,...,hi1pod1 .n<! Lan101libra11<bio!a of the U .. uri di•l•iot, A. llitlntt (M~m. 
Com. Gk>l. 81. Nt.nbGurg, ''ol. Vil, No . .I, p. H) hio!t ..-ilh grtal reoer•o 1t tho po>.•ibilily of 1 coml1tion 
of \~; Liogoln oand•lone• of Tamul0 X1i1 with tl1e ]O'll'or Trlaooio •ndotonto of V~~liroot.>k. 
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the Idaho formation still contains some charaoteristic species, wbioh lived in the 
Meekocera1 epoch." 

A Siberian fauna, morn ne!lrly allied to the fauna of tho Him6.lnyan lower 
Trias than t.he fauna of the Olenek beds, has been discovered bevond the Sea of 
Japan in the ooa~t province of Eo.<tern Siberia, 11-:io.r Vlu.livo;tok i~ tho southern 
Us.~uri district. This fauna eout.ains representativ..is of the following genera of 
ammonit,.s :-

Di11ar;t~1 2 sp. 1 

Xenodi•cUI (Dau6ite& antea) 2 sp. 
X•n1upi• l &p. 
P1~u1fo•u9eccra1 l sp. 

VHuri" 2 6p. 
Op4i<era1 l sp. 
JI~rloc~ra1 -~ sp. 
Propf!Jc4ile•4. sp. 

I have correlated it with 1hc Otoccros hed~ (in the widersenst•), and later on with 
thP ~Ie,·kocem~ beds, 11·hcrcas l•'r••eh (Let.Inca P"hcozoina, Vol. II, Pr. 2, IJ~'<lS, p. (i::ifl) 

l1as assume<l th:.t two geulo;;icnl l1orizm1s nr<~ represented in the P1·optychit•~S beds of 

tl1e U!'Sllri district, th.it U111111ria, Opfiioc1•Q8 and P1°1idrJf£1gecera11 ca~nc out of 

P«rmian strata, while JI~ekoccl't11J, Di1V1ritca an<l Pl'optvcl1ile11 cnmc out or lower 
Triassic beds. But thi< view hns lJ«como untene.bl~, since nil the gnzwr;\ r1•forr••1l 
to th1• Permia.n s_v!lten1 by l'rti.:h .h·1vc bticn fuu[ld in be1ls of un<louhtcd 'l'riRS'lio 
age in North America b~- llyatt and Smith. 

The association or the ge1wra coumernted aho1·e, as exhibit.ad in the fnuna 
of the U sauri district, is chnracteristic of the lower division of the l<!\rcr 
Trin~. Although one of the ammonites or this fauna is r1•fcrable to Opl1icera11, 
Sakm1tala Dien, ns cf., I should prefer to anign it to the :\Iecko~erag beds, 
MeekoceraB P"arafia Dion., one of 1hc chief Jo;\(\ing fo~sil~ of tht1 Ussuri fauna 
and J)itiarite1 mi1mfo11 Wa:1g, from tlrn Ceratite marls of the S·1lt R'l.nge, point to 
this horizon. 

Tho genus Otoceraa is cer&ninly nbsent from the Proptyehites heels of 
Vladivostok, nctwithstanding Prof. Frech'~ stotem<"llt to the contro1·y. The species 
de!<crib~d in my me•noir, "'l'riacliselu• Cephnlopr!dcnfauneu rlel' ostsihirischen 
Kuestenprovini'' ()li!m. ComitC !!i!ol. St, P6tersbourg, T. XIV, No. 3, p. 36, 
Pl. III, fig. 2) as Proplvchite11 '1loceratolde1, ca11not be united with Otocera11, its 
extemol pal't bein~ broadly rounded, not acute, and its siphonal lobe being pr1Jvi:l1•d 
l\'ith num<'rous aud onar~e indentations. 

A connecting link behr<'en the lower Tria~sic deposits of India and Eastern 
Sibnia is afforded by some foisiliferou~ beds which have been disconred at two 
localities on ChinCStl territory. Ono of them, neor Cha-tze.ko.ng in Yunnan, !111s, 
according to Douville, yielder! a small number of budly preserved gastropods and 
nmmonitee, among them a species rl'e:'llling .LecaniJe11 p1ilogyr11~ Wnagen. From 
the seoond locality iu the Semenow range (N. E. Tibet) discovered by Futterer, 
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Bohellwien mentions Ophicema sp. ind., XenodNcru ta,guticw no11. 61'· (very nearly 
allied to X. 11ittali8 Dien.) und .4mbite1 1p. ind. Although those scanty materials 
cannot yet he usigned to definite horizons, th1•y are of gttat interest as indica1ing 
an extension of the ancient Tethys acrOS9 the high mountains to the N. and E. of 
the Him&layas towards the Pacific region. 

On the ea.stern i>ide of the Pacific Ocean deposits of lower TriASSic age are 
kno1,·n from Idaho and California, where ahout 800 £eet of shales and limestones 
contain fos,ils cha.rocteristic of this epoch. The following data have been obtaint!d 
by A. Hyatt and J. Perrin Smith. 

Jn south-enstern Idaho fossilS were found at three loculiti<'S ina bed of lime~tone 
not more tiiun 15 feet thick. This is the fo,'lsilifcrous horizon of the" llceko~:eras 
beds," discovered by Pculc, the fauna of "'hich was described by C. A. White in 1880 
and assigned tu the lower Trias. A foul'tb locality uf fo!'Sili1 crous rocks was tlhoov..rt>tl 
by IL S. Spence and J.P. Smith near l'uris (Beal· lake county). In tho section nt 
Paris three fos,iliforous horizons hnve been distinguished by J. Perrin Smith. The 
lowest contains the fo.nna of the lfcekoecras betls. About 100 feet abo1·c this o. 
band o! shales hll.'l yicldccl three species of Tfrolitea, 1·ery ncal'iy 11.llied to Alpiue 
fomis rrom the u11pcr Werfcn (Campi!) heo:ls. A fow feet abo\"e thcs<' "'l'irolites 
IJl'ds," a third £ossilirerous horizon wa~ found, contaiuin~ Oalu111bitc1 pari1i<im1B, a 
roprcscntMirn of the family of Sibirilidu:, n~sociat.•d with n few other siwoies of 
11nnuonitcs, two of them i1lt!ntic:1l with specit's from the undcrlyinz M1·(•koc•·11lS 
bed~. In Californian thin hcd l•f gray linw~tone in the Inyo rnnge (Owens' v:ill••y) 
!ms yielded n J'id1 lrnr1·cst of Crrlrnlopo,::i, n larg•' number of speck'S, and most 
of 1he ~cnera, being also c;nnmon to the :llcckoceras beds. 

One of the results of the detaih•d p~lreoi::tologicnl innstigation of the 
Anwricnn Trias hy A. llyutt uncl J. P.-rrin Smith (Trin>sic Ccph,,lopod gonc•rn of 
"\rneric~. U.S. Gt!ol. Surr. l'rof. Pitp. :No. 40, Washington, Ul05) is the intimate 
rGnDel·tion of the fauna of the '-lcekoceras beds of California aotl Idaho with the 
lower Triassic f,,unro or India a11d Eastrrn Silrnrin.. "'.l."his fauua contains ~cv1·ral 

i;!Cncr:1 hitherto known only from the loll"cr Trias of India and others 111-c1•io11sly 
fou111! only in t110 Proptychitusheds of Ussuri b!ly in Silwrb." 

'l'hc analogies with the Hinuilaynn lower 'l'ria.~ are oln·ious from th(' following 
list of species of Ccphnlopoda, which must be con~idert!d a.q identi<·nl or very closl'l:V 
allied:-

IJUIALAYAS. 

r,,,a1.a Dien. 
$p, iud. aff.1,ilato. 
ff,,ilg&ani Dien. 
rodio~um Wo.ag. 
Smit!tiiv. Kralrt:. 

Kou.To AllERICA. 

1letkocera1borcafe Dien.* 
gradlitali1White. 
pilotu111 Hyatt et Smith. 
cf, llad!J&ot1iS111.* 

,. if. raditmll# 1Vnng.* 
Pn"onolob111 /dei10Ni H. ct Sm. 

• Thospttiet-.ktd •.,.~noted f,.,.. tholiot pnbliohod:by J. P•rrin Smilhlnbi.o '-"'llH!IDO••• "The "4,.tlppby 
d 1h< W•ot•to• A,. .. ;,.,.n Trio1 (f•OllCbr. '"'" 70. Goburt.U.~•""' A. Y. Koooon, S..bltl'irabort't<!.or V.rlq, Slatlfart, 
JOO';,p.3H,39i). O(lbetoopttietnolll..U.tiouhat'ol..OODhiU..rtop•btiobe:l 
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HnlAw:r.&1. Nona: AKBBIOA., 
Opi.ice1U tle111i,. Oppel. OpAictmu lJit•ri H. et; SJD. 

,. &l11J1lal11 Dien. ef. Sd•llhd• Sni.•1 
,. ,iWm•• Grie&b. if. gi6Hi- Sm.* 
,, plpAtJdu Dicu. .. hji1u11i H. et 8121. 

Z11•otli.fciu rol•t. W1ag. X~•odiuiu Bit111rri H. et Sm. 
,, li•111-_ff181H Griab. Diit1M6'l.t.f o§. lilS4l111"•'" S121.• 

N1111•itnlii•dNtit•111Dien. ll'•t1•ilr1Di.f•tril-l.atSm. 
J"le•ingilt' lloiill11 Dien. Plrmi•!Jilu ef. Roliflo Sm..• 

,. Sal'8Die11. ,. ri.rr,,..\Vliite.* 
P1tNdOU!J<'trN111111dliloAlllu.• ~octl. Putulu. i•kr•OslHlllJf H. ol Sm. 
Httlr111lre111i11. .lloj,i1fficai Dio11. /frdr11dr.ea.ia Komr1~ti H. e6 Sm. 

To these must bo odde«l the following American species Croru. th" }[eckoocrns 
beds, which are ideatioal with or very o\011ely 111lied to Sa.It H.ango forms front tho 
Ct-ni.titofmmation:-

S;J,;,i.tu l1n11i.dri11t"' Waag,* 
,. a§.lirt:i•0Wa:1:;:.* 

iJltckoUrHf.lp•l'fllPllll Waag.* 
a.f.nuliolfW•ag.* 

., a/.(11.lulo Wug.* 
.dapitli.tu 11{. 011.riil1aai11Htl de Kon.* 
Go.iodi.icH 11.ff. l,YpHI "'ug.* 

'Illa following gen~ra aml &Ubf:l'CDH!l. of amn1onitoJs nre common to the lower 
Trin~sic ~tratauf the HimUfo.~-as and of North America :-.Jfeekaceraa, A1pi1lite8, 
Koninckitc1, Fl.mningUe1, 'fjrolUP.8, Opfd~ra8, Pae11.JfJ801ei:er.'8, .ZenorJltc,18 
P1·optyc'1Ue1, Sibirite1, HedeMtra:mia, nod .\~mmite11, 

A~ regards tl11· correlation of th1i three ~tages o[ tlw Ameri01.n low1n• Trias wirh 
tho lour siagcs we bnve been able to distingu.ish in the lower Trias of t.he Ilimll· 
layD1>, it i~ ratlll'r dillloult to arrive at n sa.tisfar.to1·y eonlllusion. 

J. Perrin Smith liimscU in hi.i last memoir (The stratigraphy of the W <"SI· 

•'I'll .Amcrionn 'l'ria.s, l. c. p. 30il no long1•r maintain1 tho 'iews ernph11Siscd 
by him in hia former p:1blioations. lu his mono~mph of th(• 'l'l'iassic Crpht.1lopod 
g.-ncra of .4.meri1·~1 (I. c. p. 19), the fauna f1f tho Meckoef!rus bed~ of California and 
Idaho is referred with certainty t,, the Ceratite ma.rls ancl to 1ho lower purt of the 
O·ralite ta.ndst.ono of the Salt U.ange. The Columbites hecl,i. are oorrelatcd with 
t;J1e Olt·nek beds of Siberia a.nd with the Hrdenstrmrnia beds of the Himlilav:is. 
In his Jut memoir.I. l'orrin Smith oloims for tho 'l'irolitesancl Colnmbites becl; an 
~'"C younger than thnt; of the Hcdcnatrmmiasto~· nf India. Be insists 011 agre:it 
change in the faunnl relations during the thl'f'e 1"1'1'or Trinmic at:ages cUatingni~lwd 
in Wostern America. The fauna nf the Amerioon llt>ekooeras beda shows an 
intim11lo rcl:itionship lo tlu1.t of the Usauri district and of India, but none with 
th!lle of the Xorlb Sihrrian end l!editerre.nenn re:;tions. Dnrinir this epoch the open 
c.-onneotion or the Amcriean lo'l'l'er Tria.s w1111 with India through tl1e Usmri distric.-t. 

''l'lleopeclel.....ftd••n>qnotedf-tlielioip•Llilbf,lhyJ.Perri11.S1nilhl11.billftftllDftaOlr"Thedn&lfnip11, 

ofll1•W•lerllA.erlc.nTl'ioa(l'...,hr.1 .... 10.a.""""""'""".t.." . ...._,So•.meri:.r1'oahnv.,.i.,.s111.11pr1, 
190i,p.IOl,3llt). or11io111opon. ... w.-uom11a"-..bll .... 10plllililliod. 
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China, Tongking and north·e!l.stern Tibet, whence lower Triassic fossils have 
beiin descrilied by Schellwien, but not through the horcal region. In sharp contrast 
to th•·~e Asiatic affinities of tho :l.leekoeera.s beds, the fuuna of the Tirolites beds ie 
decidedly the ~ame 119 that of thll upper Wcrfen or Campi\ beds in the Mediter· 
rnnoan region. "Xotiling comparahlc to it lins bePn found in Asia, ond it is 
probable tl1at d11ring the upper ""erfon epoch there was some other l'Onncotion 
between the American and )[editerranean re~ons than through Indin. But thia 
incursion of )lediterranenn forms was only t:pnrudic, for in the overlying 
Columhites bct!s, 15 metres higher up 1, the founa is no longer )frditerranean in 
character." J. Perrin Smith considers it to ho in 1!1e main a horeal fauna closl'ly 
nlliecl with the Ole11ek fam1a, but still con1aining some characteristic spccios which 
lired in the Me1·knccrns epoch. 

From the cliecon~ry of a llcditcrran!:'an fauna in tl1c Tirolita beds, J. Perrin 
Smith infers tlmt the Anwricn.n :\Icekocnas beds mu~t be olde1· than lhc Compil 
lic<ls of the Alp~, and thnt the Ilcdcnstrmmia lK'li~ of India, which l1ad no 
fannistic relations with tlic y,'<Ji!Pl'l':l.ncan region, must. nho be placed lo11·cr i11 the 
scqncncc and •·onsidered as equi1·ah~nts of the 1IcekocPras beds of Idaho and of the 
Scis lwd~ or the Alps. 

An analpis of the Indian nnd American ammonites of lower Triassic age 
whfrh a,.e either identical or very doscly allied, clearly shows !hat the fauna of 
the American )fcckcccr::i.s beds Ji,,s r!•]atinns not onlv with both the fnunre of tho 
1.I~ekoc<'ras and H1•denstrmmia bC'ds of the llimlilnyas, hut al~o t·ontniDI 
cqni1·3\i•nt~ or the Ophiccrn11 zon~ of the Otoccras beds in S!>iti, as is indicuterl by 
tlic prcscn\·e of Ophicera11 D~11cri, 0. Spe11cei, O. cf. Sak1111lala, 0. cf. gil1boaum, 
and Jlcckoccra8 cf. Hodgumi. 'l'he n_~sociuiion of these species with undouhtPdly 
Tria!'Sic element~ in Xorth America. is a ,·ery strong argumeut 11gainst a reference 
or the Indian Otocerns beds to the l'ermi1m ~y~tem. 

'111e majority 6f the spocil"s points to a correlation or th" Meckoceras beds of 
Id:1ho with the llim{day.10 Meckoecras b~-ds, including the Ophiccra8 zone of the 
Otoccr11s stage, hut the1·tJ nr" also some close relationships with the fauna of the 
HC'clenstr<.emia heels. In this respC'ct we have to ref Pr to the specific sin1ilarity of 
Hcdc11strcemia MojBiso~ic11i and H. KoB111nati, or l'sct1d08ageccr"11 multflubafom 
and P11. ititermontanmn, and of the represenrative~ of tlie groups of Flemingite11 
RohjUa and Fl. Salga, both in the Indian ::i.nd American regions. 

The species of SibirUeB in the Meek0<:er8S beds or t.he Inyo ninge, Co.lifornill, 
ttpre~enf n trpe whicl1, in tho Salt RangC', is exclusively chnrocteristio of the 
highest zone of tbi:i lowcr Triassic (Scythian) series, ciz. the upper Ccrntite limestone. 

It must be nclmitted that, oceording to the stiitc of our knowledge at the time, 
J. Ferrio Smith wo..~ perreotly justified in con~idei·ing the HC'deuslrcemia b .. ds as 
older than the Tirolites beda of Idaho with tb ... ir remarkable incurs.ion of Mediter· 
raneon clements. It is, however, eddent from tlie present memoir, that this incur­
sion of MeditcrranC'an forms was not restricted to Amerioa, but may also be 

' Jn "Triu>i< C~pholopod genonof Amorio•"(L c.p.19) 1hodiotauoo bolnoD.tho fOMilif<rouo l&J'en of I.he 
Tirolik>o qd Colnmbiteo loed8 iD thuection of Puit io nUuooiod ah f ... feol onlJ'. 
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noticed in the llimlllayan region, although in 11 lcsse1· degree. We cannot thcrefOl'f! 
any longer reject a conelation of the Tirolitcs beds with the higher beds of tho 
Redcnatrmmio stoge. The close rcla.tionl'bip existing between the scanty r1uno. 
of tho Columbites bed~, the youngest subdivision of the Soythian seri1~ in Idaho, 
wiU1 the lower Tri.ns or tho IIinuUayns, gil'os us nmpfo proof of tho correctness of 
this corl'f'lation. Among eleven species of nmmonitcs four ore elosely allied to 
Indian spcofos :-

Hul.tL.\YAS. 

• Ve1l:ouraa 8,,,jt!tii ,., Krafft. 
,, 1p.i11tl.af. pilat11. 

Opfticua1pt9c!to1lc• Dien. 
PHHdu.rugcrctaau~ltilol,,,t1.,M!-loetl. 

ID.lac . 
Prio11ololmr Jarlr1011i H. et S, 
Mt:rfroce1111pildH111ll.ctS. 
Op!t. 8pe1w:ill.etS. 
1'1. id,·r11101itu11111Hll.etS. 

The Hi1mikiyan affinitiea dcoillcdly predominate even ornr thrJ&e with the 
Olenek Cauna, the importance of which has b~'Ctl stl'ongly omphaaisctl by J. Pe1·rin 
Smitll. 

It may therefore be nssumC'd with tolerable certainty thnt tlie Hcdenstrcemio. 
beds o[ tho llimlilayns comprise tho whole of tl1c upper divis:ons of the A1J11•rioa11 
lower 'fria11, tind are not iiifl'l'ior in ogo to tho Tirolitcs bed<1 of hlnl10. 

The horizon of RAgnc/Jonella Grieabaclii bacl been rcgnnle.l M the iiaso or tl10 
Musobclkalk by Griesbach, Bittner and by m)sclf. Hut in l!JO,J, JI. II. Hayden 
(Geology of Spiti, llem, Gool. Surv. of India, Vol. XXXVI, Pt. 1, p. 68), on the 
strcngtl1 of A. v. Krafit's authority, correlated it with the lower 'l'riat<, in which ho 
oven included. the nodul11r limestone (Niti limestone, Noctling) undel"lying the 
horizon of Spiriferina Sl1>ac!teyi Stol. in tbq classioal sections of Poinkhanda ond 
Spiti. 

'Ibis correlation was based on the following reasons :-From two horizons-one 
of them six iDehcs above the bed with RAgnclwnclla Gt•iealJacld, the other about 30 
fed above it in the middle of 1bc Niti limcstone-hro fragments of ammonites wero 
oollcctcd by Hayden in HIOl. One of them \\'n& referred by A. v. Krnltt to OeraWea 
l*•iHo, the other to Tirolite1 iniucunclu~, both spcofos ohuactcristio of tho 
HedCDl!r<:emia beds of S11iti. On the strength of these disco,·eries the boundo.17 
line between tho lower 'l'rias oml tho llt111:helkalk ia drawn by Hoyden and 
A. v. Kraft't ot or aboTe the middle of tho nodular limestone (Niti limestouo). Tho 
borizon of BAgncAonell11 Gri<'abaclli is consequently included in the lower •rrias. 

l:ly ei:amino.tion of tho poorly prcsen-alfoai.19 [roUl tho Nitilirncstone of Mutll 
baa not oonftrmed A. v. Kralft'is identifications. Tho species oE Ceratilea, hodly 
preserved as it i11, must at all oronb be separated rrom C. p•milio, aa hos been 
dcmonatratcd in tho description of the la.tter species. The second frngm.ont eu.unot 
even ho 1-ef(·rretl with ony probability to the genDB Tirolilea. Its syistemotie 
position ia very doubtfol. The scanty fossil materials eolloctcd by Haydon arc 
therefore 11ot sufficient to servo as proof of astratigrapbioal corrcl:i.tion of the Niti 
lime.tone with the l°'vcr'!'rio.s. 

On 1he other hand 1hc only species of ammonito known lrom tho bods with .. 
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lU1g11clM1ella Griesbaclii, tiz., Sibfrites Prahlada Dien., ranges from this horizon 
into the beds with Spirifer111a Strachey;,, of undouhte1l llusohclkalk age. 'J'h!s 
fact is decidedly in favour of grouping tho beds with Rhy11cMmella Grieabacl1J 
wilh tho )[uschclkalk, not with tho Scythian series. 

NocUing (Lctlnlll Mosozoioa, Vol. I. Asinti~che 'l'rias, p. 149) iududcs U:o 
horizon of Rh9ncllo11ella Gri.esbachi in the llcdenstrccmin. bed~, because litbologi­
cully it agrees hotter with them than witll the oYerlying Nili liml'Stouc. llut this 
argument is ouly valid for the Spiti sections, not for Byans, where n sharp litholo· 
gicu.I boundary occw'S bet11·cen tho Chocolate Limestone with Sibirite11 ap~1Jige1· and 
the light grey limestone cont-1ining Rhyucho11ella Gricsbachi. 

Special importance must be nttributed to the foot that equivalents of the 
zone of Stepl1m1ites s11pcrb11s, the highest lower 'l'rie.&aic zone of the So.It Range, 
lm>c be('n found in tl1c topmost heels of the Chocolate Limestone of Byans (horizon 
of Si/Ji1-.1es api11i9er) bcl0tc tho horizon of llhy1whonclla GricsbacJij, To tho laUer 
horizon its proper place must consequently be assigned at tho base o( tho 
:;,\luschelkalk. 
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EXPLANATION OF PLATES. 

PLATE 1. 

MEEKOOERAS LILANGENSE v. Krafft. Lilang, Spiti, Meekoceras beds, colJ. 
v. Krafft. 

MEEKOCERAS LILANG ENSE v. Krafft. S. of Po, Spiti, lower division of 
the lower Trias, coll. Hayden. 

MEEKOCERAS LILA.NGENSE v. Krafft. Lilang, Spiti, Meekoceras beds, coll. 
v. Krafft. 

MEEKOCERAS 01sc1FORME v. Krafft. Lilang, S piti, Meekoceras Leds, 
coll. v. Krafft. 

} MEEKOCF.RAS LILANGENSE v. Krafft. Lilang, Spiti, Meekoceras beds, coll. 
v. Krafft. 

MEEKOCERAS nuGosuM v. Krafft. 1 mile N. of Lilang, Meekocen.s beds, 
coll. v. Kra:fft. 

MEEKOCERAS Cl''. IiADIOSUM W aag. S. W. of Gaichund, Spiti, lower 
di vision of the lower 'l'rias, coll. Hayden. 
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PLATE II. 

MEEKOCERAS LINGTIENSE v. Kra:fft. 1 mile N, of Lilang, Meekoceras 
beds, coll. v. Krafft. 

} MEEKOCERAS V ABARA Dien. 
v. Kra:fft. 

1 mile N. of Lilang, Meekoceras beds, coll . 

MEEKOCERAS V ARA HA Dien. Kuling, Spiti, Meekoceras beds, coll. v. 
Krafft. 

MEEKOCERAS VARAHA Dien. Sutures of Diener's type-specimen (PI. VI, 
fig. 1). 

MEEKOCERAS V ARAHA Dien. Sutures of Diener's type-specimen (Pl. VII, 
fig. 6). 

MEEKOCER.A.S BOREALE Dien. Suturea of Diener's type-specimen (PI. VII, 
fig. 1). 

lVIEEKOCERAS KYOKTICUM v. Krafft. 5 miles S. of Ensa, Spiti; lower 
division of the lower Trias, coll. Hayden. 

MEEKOCERAS HoDGSONI Dien. Diener's type-specimen from the Shalshal 
Cliff. (PI. VI, fig. 1). 
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PLATE lll. 

MEEKOOERAS soLITAltIUH v. Kraift. 5 miles S. of Ensa, Spiti, Heden­
strremia beds, coll. Hayden. 

MEEKOCERAS HonGSONI Diener. Diener's type·specimen of KoNINCKITBS 
VrnARBHA (Pl. VII, fig. 9) from the Otoceras beds of the Shalshal 
Cliff. 

MEEKOCERAS JouNKENSE v. Krafft. Lilang, Spiti, Meekoceras beds, 
coll. v. Krafft. 

MEEKOCERAS NOV. SP. INI). Khar, Spiti; lower division of the lower 
Trias, coll. Hayden. 

MEEKOOERAS PJSCIFORME v. Kr11fft. S. E. of Muth; lower diviE>ion of 
the lower Trias, coll. Hayden. 

MEEKOO~RAS DTSCIFORJCE v. Krafft. 5 miles S. of Ensa; lower divi11on 
of the lnwer Tria11, coll. Hayden. 
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PLATE IV. 

Fig. la, 6, c, d, e MEJ;KOCERAS SMITHll v. Krafft.. Jolinka, Kuti Yangti valley, Byans 

" 
2a, b, c 

" 
:-la, b, c, d, e 

" 
4a, b, c, d, e 

" 
5a, b 

coll. Sm.,ith. 
MEEKOCERAS JOLTNKENSI!l v. Kra:fft. Jolinka, Byans, colL Smith. 
MEEKOCERAS Ti-NUIS'THIA.TUM v. Kra:fft. Meekoceras beds, Lilang, Spiti, 

coll. v. Kra:fft. 
AsPIDITES SPITIENSis v. Krafft. 5 miles S. of Ensa, Spiti, Meekoceras 

be<is, coil. Hayden. 
AsPIDITES SPITIENSIS v. Kra:fft. Meekoceras beds, Lilang, Spiti, coll. v. 

Krafft. 
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PLATE V. 

} AsPIDITl!IS VIDAJ.tBHA Dien. n miles S. of Ensa, Spiti, lower division of 
the lower Trias, coll. Hayden. 

} AsPIDlTES ENSANUS v. Krafft. 5 miles S. of Ensa, Spiti, lower division 
of the lower Trias, coll. Hayden. 

} AsPIDITEs ENSANPS v. Krafft. 1 mile N. of Lilang, Spiti, Meekoceras 
beds, coll. v. Krafft. 

AsPIDITES ENSANUS v. Krafft. 5 miles S. of Ensa, Spiti, lower division of 
the lower Trias, coll. Hayden. 
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PLATR VI. 
AsPIDJTES ENSANUS v . Kra:fl't. 1 rnile N. of Lilang, Spiti, Meekoceras 

beds, coll. v. Krafft. 
MEEKOCERAS NOV. SP. IND. AFP. mscus Waag. Lilang, Spiti, Meekoceras 

beds, coll. v. Krafft. 
MEEKOCERAS PSEUDOPLANULATUM v. KraHt. S. E. of Muth, Spiti, Heden­

strremia beds, coll. Hayden. 
A SPIDITES CRAssrs v. Krafft. Lilang, Spiti, Meekoceras beds, coll. v. 

Krafft. 
AsPIDITES MUTBIANUS v. KraiTt. S. E. of Muth, Spiti, Hedenstrcemia 

beds, coll. Hayden. 
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Fig. la, b, c 
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PLATE VII. 

AsPIDITES ORA.Ssus v. Kra.1It. Meekocera.s heds, Lila.ng, Spiti, coll. v. Krafft. 
AsPIDITES &VOLVENS Waagen. Sutures of Waagen's type-specimen [Palaou­

tologia Indica, ser. XIII, Vol. II, PI. XXV, fig. l.] 
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Fig. la, b 
„ 2a, b, c, d 

" 3 

PLATE VIII. 

ASPIDITES CRABsus v. Kra:fft. Meekoceras beds, Lilang, coll. v. Krallt. 
HEDENSTRCElrt:IA. B"IANSJCA. v. Krafft. J olinka, Byans, coll. Smitb. 
HEDENSTRCEMIA SP. IND. AFF. M0Js1sov1cs1 Dien. Sutures of Diener's type· 

specimen, Pal. Ind„ ser. XV, Vol. II, Pt. 1, PI.XXII, fig. 2. 
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PLATE IX. 

Fig. la, b, c HEnENSTR<EMIA LILA.NGENSIS v."' Krafft. 1 mile N, of Lilang, Meekoceras 
beds, coll. v. Krafft. 

„ 2a, b, c, d HrnRNSTR<EMU. ACUTA v. Krafft. Jolinka, Byans, coll. Smith. 

" ! l HEnENSTR<EMIA Mo1s1sovrns1 Dien. S. E. of Muth, HE>denstrcemia beds, 
" 5 _ f coll. Hayden. Satures. 
" . ,, 6 

,, 7a, b, c 

H EDENSTR<EMIA Mo1s1sovrcs1 Dien. 
beds, coll. Hayden. 

H1mENSTR<EMIA MuTHIA.NA. v. Krafft. 
coll. Hayden. 

5 miles S. of Ensa, Hedenstroomia 

S. E. of ~Muth, Hedenstrcemia beds, 
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PLA'l'E X. 

H EDENSTRO!JMIA. Mo.Js1soVJos1 Dien. 
beds, ooll. Hayden. 

}. HEDENSTR<EMIA. Mo.Jsrsov1os1 Dien. 
coll. Hayden. Sutures. 

S. E. of Muth, Spiti, Hedenstrremia 

S. E. of Muth, Hedenstrcemia beds, 
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PLA1'~ Xl. 
MEEKOCERA.s MARKHAMl Dien. All specimens from the Meekoceras beds of 

the Shalshal Cli:ff, Painkhanda, coll. Noetling. 
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PLATE Xll. 

MEEKOOERAS MARKH.AlU Dien. All sptJcimens from the Meekoceras beds of 
the Shalshal Cliff, coll. N oetling. 
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PLA1'E Xlll. 

MEEKOCEHAS MARKHAMI Dien. All specimens from the Meekoceras beds of 
the Shalshal Cliff, coll. Noetling. 



Cephalopoda of the lower Trias (Himalaya). 

Geol. Surv. of lndia. Pl. XIII. 

3 

l 
1 1 

n~1 : :/ 
1 • 1 

' 1 ' 
1 1 

w 
1 

Phot. u. Lichtdruck v. M. Jaffe, Wien. 



Fig. la, b, c, rl 

" 
2 

" 
8 

" 
4 

" 
5 

" 
6 

" 
7 

" 
8 

" 
9 

" 10 
„ l la, b 

„ 12 

„ 13 

„ 14 

PLATE XIV. 

MEEKOOERAS LlLA~GENSE v. Kmfft. 1 mile N. of Lilang, Meekoceras beds, 
coll. v. Krafit. 

MEEKOCERAS LILA'NGENSE v. Krafft. 1 mile N. of Lilang, Meekoceras beds, 
coll. v. Krafft. 

KoNINCKITES YumsHTHIRA Dien. S. E. of Muth, Hedenstroomia beds, coll. 
Hayden. Sutures. 

MEEKOCERAs MARKllAMI Dien. Shalshal Cli:ff, Meekoceras beds, coll. Noetling. 
Suture~ . 

MEEKOCERA.s MARKHAMI Dien. 
ling. Sutures. 

Shalshal Cliff, Meekoceras beds, coll. Noet-

4 miles W . of Po, lower division, coll. Hayden. AsPIDITES ENSANUS v. Kra:fft. 
MF.EKOCERAS VARAHA Dien. Shalshal Cliff, Meekoceras beds, coll Noetling. 

Cross-section. 
MEEKOCERAS VARABA Dien. ~halshal Cliff, Meekoceras beds, coll. Noetling. 

Sutures. 
MEEKOOERAS ursoIFORME v. K rafft. Lilang, Meekoceras beds, coll. v. Krafft. 
MEEKOCERAS DISCIFORME v. Krafft. Lilang, Meekoceras beds, coll. v. Krafft. 
MEEKOCERAS BOREALE Dien. Crest of ridge between Dharma and Lissar val· 

leys, lower division (Otoceras beds ?), coll. La Touche. 
KoNINCKITES GIGANTEUS v. Krafft. Hedenstrcemia beds, S. E. of Muth, 

coll. Hayden. Sntures. 
MEEKOCERAS JOLINKENSE v. Krafft. Jolinka, Kuti Yangti valley, Byans, coll. 

Smith. 

AsPIDITES V10ARBHA Dien. Jolinka, Byans, coll. Smith. 
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Fig. a, b 
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PLATE XV. 

AsPIDITES MuTHIANUS v. Krafft. S. E. of Muth, Hedenstroomia. beds, coll. 
Hayden. 

AsPIDITES MUTHIANIJS v. Krafft. S. E. of Muth, Hedenstroomia. beds, coll. 
Hayden. 

} KoNINCKITES YuDISHTHIRA Dien. 
Hayden. 

S. E . of Muth, Hedenstroomia. beds, coll. 
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PLATE XVI • 

• } KoNINCUTES ALTERAJOIONOIDES v. Krafft. 1 mile N. of Lilang, Meekoceras 
beds, colL v. Kra.fft. 

} AsPIDITES SPITIENSIS v. Krafft. Shalsbal Cliff, Meekoceras beds, coll. Noetling. 

AsPIDITES SPITIENSIS v. Krafft. Shalshal Cliff, Meekoceras beds, coll. Noetling. 

Cross-section. 

l AsPIDITES SPITIENSIS v. Krafft . Shalshal Cliff, Meekoceras beds, coll. Noetling. J Sutures. 
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PLATE XVit. 
KONINCKITES HAYDENI v. Krafft. 

} 1 mile N. of Lilang, Meekoceras beds, coll. v. Kra:fft. 

S. W. of Gaichund, ' ' Otoceras beds," (base) coll. Hayden. 
S. W. of Gaichund, lower division, coll. Hayden. • S. W. of Gaichund, lower division, coll. Hayden. Sutures. 
1 mile N. of Lilang, Meekoceras heds, c0ll. v. Krafft. Sutures. 
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PLA'fE&'XVIII. 

AsPIDITES Nov. SP. JND . .&FF. SUPERBO Waag. S. E. of Muth, Hedenstrcemia. 
beds, coll. Hayden. 

Reduced to ! of its original size. 
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PLATE XIX. 

AsPIDITES SUPERBIFOR:r.t:rs Dien. S. E. of Muth, Hedenstrcemia beds, coli. 
Grit>sbacb. Front view of Diener's type·specimen. 

AsPIDITES SUPERBUS Waagen. Front view of Waagen's type·specimen from 
the Flemingites beds (Ceratite sandstone) of Chidru. 

AsPIDlTES NOV. SP. IND, AFF. SUPERBO Waag. S. E. of Mutb, Hedenstrcemia 
beds, coll. Hayden. Sutures. 

PRoPTYCHITES TYPrcus v. Krafft. Kuling, Lower division, coll. v. Kra.fft. 
PROPTYCHlTES TYPJCUS v. Kra:fft. Ridge between Dbarma and Lissar 

valleys, lower division, coll. La Toucbe. 
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PLATE XX. 
HEDENSTR<EMIA. M0Js1sov1cs1 Dien. S. E. of Muth, Hedenstl'Cemia beds, coli. 

v. Kr:oifft. 

FLEHCNGITES GRIESBACH! v. Krafft. S. E. of Muth, Hedenstrremia beds, coll. 

v. Krafft. Sutures. 

} FLEHINGITES GRIESBACH! v. Kra:fft. 5 miles S. of Ensa, Hedenstrremia beds, 
coll. Hayden. Sutures. 

FLEHINGITES GmESBACHl v. Krafft. Muth, Heuenstrremia beds, coll. Hayden. 

PROPTYCHITES TYPicus v. Krafft. Kuling, lower divi~ioo, coll. Hayden. Sutures. 
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PLATE XXI. 
Fig. la, 6 PROPTYCHITES SP. IND. aff. TYPICO v . Krafft. 5 miles S. of Ensa, Jowe1· division, 

coll. Hayden. 

" 
,, 

,, 
,, 

2a, b PROPTYCHITES TYPrcus v. Krafft. 5 miles S. of Ensa, lower division, col1. 
Hayden. Cross-section and sutures. 

Sa, b P110PTYCHlTES TYPICUS v. Krafft. N. N. W. of Kaga, Jower divisi,m, coll. 
Hayden. 

4r PROPTYCHITES TYPrcus v. Krafft. S. E. of Muth, lower division, coll. Hayden. 
5a, b, c, d PsEUDOSAGECKRAS lt:ULTILOBATUlt: Noetl. S. E. of Muth, Hedenstrremia beds, 

coU. Hayden. 
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PLATE XXII. 

FLEHINGITES GRIESB.A.OHI v. Krafft. 5 miles S . of Ensa, Hedenstrremia beds, 
coll. Hayden. 

FLEMINGITES MuTHI.A.NUS v. Krafft. S. E . of Muth, Hedenstrmmia beds, coll. 
Hayden. 

FLEMINGITES RoHILLA Dien. S •. E. of Muth, Hedenstrcemia beds, coll. 
Hayden. Sutures. 

FLElilINGITES sP. IND. EX .A.Fl!'. S.A.LY.A. Dien. 5 miles S. of Ensa, Hedenstrcemia 
beds, coll. Hayden. Sutures. 
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PLATE XXIII. 

Pig. la, b FLEMINGITES GRIESB.A.OHC v. Krafft. 5 milea S. of Ensa, Hedenstroomia beds, 
coll. Hayden. 

„ 2 X.ENODISOUS HIMALA.Y.A.NUS Griesb. Crest of ridge between Dharma and Lissar 
vallPys, Otoceras beds, coll. La Touche. 

„ 3 X'ENODiscus KAPILA Dien. S. E. of Muth, Hedenstroomia beds, coll. Hayden. 

„ 4a, b XENODrscus ROTULA Waag. 5 miles S. of Ensa, lower division, coll. Hayden. 
„ a, b XENODiscus ROTULA. Waag. Jolinka, Byans, coll. Smith. 
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PLATE XXIV. 

Fig. 1 } 
" 2 XENODISCUS NIVALIS Dien. 
„ 3a, b 

J olinka, Byaus, coll. Smith. 

„ 4a, b 

„ 6a, b 

XENODISCUS, NOV. SP. IND. AFI! . NIVALIS 

Hedenstrcamia beds, coll. Hayden. 
Dien. 5 miles S. of Ensa, Spiti, 

:.: i lJl.hEKOOERA8 DUBIUM v. Kraff~. Jolinka, Byans, coll. Smith. 

" 10 5 
„ l la, b MEl'JKOCERAS DUBIUM v. Krafft. Lower division, crest of ridge between Dharma 

and Lissar valleys, coll. La Touche. 
„ 12a, b, c } MEEKOCERAS lH.!BIUM v. Krafft. Lower division, 5 miles S. of Ensa, coll. 
„ 13 Hayden. 

" 14 MEEKOCER.A.S DUBIUK v. Krafft. Lower division, S. E. of Muth, coll. Hayden. 
Suture • 
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PLA'fE XXV. 

Fig. la, b X1rnomscus RADIANS W aag. Lower division, S. E. of Muth, coll. Hayden. 

" 
2a, b, c XENODISCUS RADIANS w aag. Otoceras beds, horizon of ÜPHICERAS SAKUNT.A.LA, 

" 
3 

,, 4a, b, c 

„ 5a, b 

Lilang, Spiti, coll. Krafft. 

XENODISOUS RADIANS Waag. Lower division, S. E. of Muth, coll. Hayden. 

XENomscus CF. PLicosus W aag. Lower division, S. E. of Muth, coll. Hayden. 

XENODISCUS NIVALIS Dien. Jolinka, Byans, coll. Smith. 

" 6 
" 7 „ 8 

} 
XENomsous LILANGENSIS v. Krafft. Meekoceras beds, lowest bed, Lilang, Spiti, 

coll. v. Krafft. 

" 9 l „ 10 .XENODiscus LILANGENSIS v. Kra:fft. Meekoceras beds, Lilang, coll. v. Krafft. 

" 11 
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PLATE XXVI. 

Fig. la, b TIROLITES INJUOUNDUS v. Krafft. S. E. of Muth, Hedenstroomia beds, coll. 
Hayden. 

„ 2a, b TIROLITES an CERA.TITES SP. rno.? 6 inches above the horizon of RH"INCHONELLA. 0 

GBIESBACHI ; S. E. of Muth, coll. Hayden. 
„ Sa, b, c, d CERA.TITES PUMILIO v. Krafft. S. E. of Muth: Hedenstroomia beds, coll. 

Hayden. 
„ 4 CERA.TITES SP. IND. Limestone above the horizon of Ru"INCHONELLA GRIESBACHI, 

Muth, coll. Haydeu. 

„ 5a, b XisNomsous A.SIA.TIOUS v. Krafft. S. E. of Muth, Hedenstrc:emia beds, coll. 
Hayden. 
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PLATE XXVII. 

Fig. la, b, c PmoNITEs SP. IND. S. E. of Muth, Hedenstrremia beds, coll. Hayden. 

" ;a, b } XENODiscus KAl'JLA Dien. S. E. of Muth, Hedenstrremia beds, coll. Hayden. „ 
„ 4a, b XENomscus ROTULA Waag. Lower division (Otoceras beds ?), 5 miles S. of Ensa, 

coll. Hayden. 
„ 5a, b XENODiscus ROTULA W aag. J olinka, Byans, coll. Smith. 
,, 6a, b, c ÜPHICERAS OBTUSO·ANGULATUM Dien. Lilang, Meekoceras beds, coll. v. Krafft. 
„ 7 Srn1111TES SP. IND. AFF. INFLATO Waag. Lilinthi, Byans, coll. Smith. 
„ Sa, b } NANNITES HINDOST.A.NUS Dien. S. E. of Muth, Hedenstroomia beds, coll. 
„ 9a, b Hayden. 
„ lOa, b, c NANNITES MEDIUS Dien. S. E. of Muth, Hedenstrremia beds, coll. Hayden. 
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PLATE XXVIII. 

Fig. la, b GRYPOCERA.S LILANGENSE Dien. Lilang, Meekoceras beds, coll. v. Kraf'ft, reduced 
to l of its original size. 

„ 2a, b, c PROPTYCHITES SP. IND. AFF. UNDATO Waag. Banna E. G., Thanam valley, Heden-
strremia beds, coll. Hayden. 

„ 3 FLEMINGITKS Nov. SP. IND. Lilang, Hedenstrremia beds, coll. v. Krafft. 
„ 4a, b, c SrnIRITES Nov. SP, IND. Lilinthi, Byans, coll. Smith. 
„ 5o, b PLEURONAUTILUS DIENERI v. Krafft. S. E. of Muth, Hedenstrremia beds, coll. 

Hayden. 
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Fig. la, b 

" 
„ 3 

" 4 

PLATE XXIX. 

KoMINOKITES GIGANTEUS v. Krafft. S. E. of Muth, Spiti, Hedenstrremia beds, coll. 

Hayden, reduced to ~ of its original size. 

Nov. GEN. IND. EX AFF. HEDENSTRCEMIA SP. IND. Lilang, Meekoceras beds, coll. 

v. Krafft. Sutures. 

ÜTOCERAS se. IND. AFF. CLIVEI Dien. S. W. of Gaichund, Otoceras beds, coll· 

Hayden. Sutures. 

PaoAVITES SrsuPALA Dien. Shalshal Cliff, Hedenstrremia beds, coll. Griesbach. 
Sutures of Diener's type-specimen. 
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PLATE XXX. 

Fig. la, b MEEKOCERAS HonasoNI Dien. Otoceras beds, Shalshal Cli:ff, coll. v. Kra:fft. 
„ 2a, fJ, c MEEKOCERAS SHALSHALENSB v. Kra.fft. Meekoceras beds, Shalshal Cliff, coll. 

Noetling. 

„ 3a, b, c} -
„ 4a, b MEEKOCERAS JOBA!tENSE v. Krafft. Exotic block No. 20, Malla Jobar, coll. v. 
„ 5 Krafft. 

„ 6a, b, c MEEKOCERAS JOLJNKKNSE v. Krafft . J olinka, Byans, coll. ~mith. 
„ 7 a, b, c, d MEEKOC!!:RAS 1 NFB!tlQ,UBNS v. Krafft. Exotic block No. 20, Malla J ohar, coll. 

„ Sa, b 
„ 9a, b 

v. Krafft. 

} HEDENST11CEM:IA BYANSlC.A. v. Krafft. 
v. Krafft. 

Exotic block No. 20, Malla J ohar, coll. 
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PLATE XXXI. 

Pig. la, o SißIRITES ROBUSTUS v. Krafft. 
„ 2a, b SIBIRITES SPINIGER v. Krafft. 

" 3 SIBIRITES STEPHANITIFORllUS v. Krafft. 
„ 4 Srnm1TES sp. ind. 
„ 5 SrnmrTES sp. ind. 
„ 6 SrnIRITES sp. ind. ex aff. robusto "· Krafft. 
„ 7 S1BJRITES SPINIGER. v. Krafft. var. 

All these specimens from the topmost bed of the lower Triassic Chocolate Limestone, Lilinthi 
E. G., Byans, coll. Smith. 

Fig. 8a, o SrnmITES SPIT!ENSIS v. Krafft. Hedenstrcemia heds, S. E. of Muth, Spiti, coll. 
Hayden. 

' 
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