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UPPER TRIASSIC CEPHALOPODA FAUN& OP THE 
HIMALAYA. 

DR. EDNUND MOJ8180VICS, EDLEM VON MOJSVBR, 
YBMBER, IMPlBIAL ACADEMY OP BOIENCB, VICE-DIBEOTOB K. Ke QBOLOOISOHE BEICHBANBTALT, 

VIENNA. 

DL ABTHUR H, FOOBD, F.O.S. AND Mss. A. H. FOOBD, 

INTRODUCTION. 
I n  the preliminary communioation on the Cephalopod Faunae of the trias of the 

Hidlayap published four years ago, the reasons were given which induced the 
imperial Academy of Vienna to suggest to tbe *logical Survey of India the pro- 
motion of a special expedition to the Himtilaya for the oollection of trim foasils, and 
fo participate therein by sending as their rep~eaentative Dr. Carl Diener, to whom a 
considerable grant was made from the Bou6 fund of the M e m y .  The Imperial 
Indian Government sanctioned a sum slightly exoeeding that given hy the Aca- 
demy for the expenses inourred by Dr. Diener, and ordered Messns. 0. L, Grim 
h h  and 0. S. Middlemiss, of the Gteological Survey of India, to join the expedition. 
The sueceas of the expedition waa in this manner assured, and on May 27th, 1892, 
the journey from Naini Tgll to the mountains was begun. The participation of Mr. 
Griesbach, who was p b e d  in offlcial charge of the expedition, was of great assist,. 
ance, and the remarkable results arrived a t  are due to his great looal knowledge, 
capacity and energy, and not less to the skill and perseverance of Dr. Diener, whose 
familiarity with high mountains, gained in his numerous tours in the European Blpe, 
was of invaluable help, The expedition which, in order to reach the region 
of their work, on the north aide of the mountains, had to cross the principal ahain of 
the Himhya  on their journey going and returning, oame back to their starting: 
plaoe in Naini T&l on October 7th. 

Besides Dr. Diener's detailed ~ u n t ,  presented to the Academy and published 
in the memoirs of the Academys under the title " Ergebnisse einer geologimhen 
Expedition in den Central Eixdlaya von Johar, Hundea und Painkhanda," there 

' The oarmlm ariginsl wan publiebed in Vol. LXIII. of the Deahhrtften der gda A-ie der W b  
daftan in Wiem, 1896. 

' Sitzuugsber. d. m t b - ~ t u r r .  CL Bd. CI. Abth. I, p. 37% 
Bd* LXZI. (1896), pp. 633-608. 
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2 HIMALAYAN FOSSILS. 

are several smaller  communication^ by Dr. Diener on the particulars of the journey, 
on geographical conditions and on glacial phenomena,' to whioh references are here 
given to avoid repetition. 

The results of the expedition were very satisfactory, though, on account of the 
shortnma of the time, the original plans could not all be carried out. The rich 
aollections of fossila which- were made in some favourable places enable us now to 
look deeper into the charaoter of the individual fauna, espeoially those of the 

- 

triaasic and jurassic periods. 
The great bulk of the material of the Dinaric and Scythian series was the 

cause of my abandoning my original plan to work up all the cephalopod faunae of 
Hi-yan trias, after having found a thoroughly able worker for. the Cephalopoda 
of the above-named series in Dr. Diener,= who worked indefatigably in oolleoting. 
I was then able to confine myself to the investigation of the upper triassio 
Cephralopoda of the Tyrolese and the Bajuvarian Series, which is espeoiaUy interest- 
ing as it represents, for the most part, oompletely new material. 

'The first discoveries of Cephalopoda in the trias system of the Himhlaya were 
made at a time when valid distinctions in Cephalopod horirons in our Alps could 
not yet be made, when the species of Cephalopoda later recognized as peculiar to 
the Musohelkalk were attributed to the Buntsandstein, and when the definition of 
species was still so extraordinarily comprehensive that the latter of ten reached 
the rank of the genera of the present day ; sometimes, as, for example, in 
' 6  Ammonites Aon " even over-stepping it. It is therefore not surprising that the first 
interpretations of the triassio Ammonites of the H s l a y a  did not rise above 
general statements, and that the designations of the species, accordbg to the. 
knowledge of that time, gave the widest latitude to the author's own opnoeptions. 
Nevertheless it must be regarded as an sdvancement in knowledge that the mnsider- 
able analogies existing between the triassio fauna of the Himhlaya and those of the 
Alps should have found their expression in a parallelism with the Alpine formationa 
It must even be admitted that, according to the state of knowledge a t  the time,'fhe 
allooation of the fossil-bearing triassic limestone of the Rajhoti Pass in Niti to the 
upper Alpine trias was perfectly justifiable. The credit of the discovery of 

. these first Him&lay an trias fossils is due to Captain (afterwards General) R. Stwhey, 
who publishedS in the year 1861 an account of his geological investigatiom 
in the neighbowhood of the Niti Pass., Ed. Sueas, who in the year 18613 had an 
opportunity of seeing the Straohey Collection in London, drew attention to the 
great similarity of some of its forms to Alphe species4 and pointed out the import- 
ance of the above aocount. The descriptions and fib0u1:es were thcm made by We 
Salter and published in assoairation with H. I?. Blanford in the " Paleontology of 

1 Verhandl. der Qeeelleohaft fiir Erdknnde in Berlin, 1898, Nr. 6. Zeiteohrift dm deutaahen and 6etemiohilrahon 
Alpenvereines, 1896, pp. 269-314, and Mittheilongen dm k. k, Qeographisohen Qerellsohaft in Wien, 1896, pp. 1-85. 

- 3  Dr. Diener has in the meantime finished the working gut of the Cephalopod fnunm put into hie hands, and tho 
fauna of the Mnmbellralk (Aniaio stage) has alreedy append ( P k t .  Jadica, em. XV, @rnUa? Fosrih, V d  It, 
Trim, Pert 2). The bum of the tJaythian Series ie in the preen. 

Quarterly Joum. Qeol. k., London, 1851, pp. %tX&qIq 
4 J d r b .  a. pol .  &iohe+ut., $861-6?, Yqh. p. 24%. 
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Niti in the Northern Hidlaya.'" My distinguished countryman, Ferd. Stoliczkrr, 
who, in 1864, accompanied by F. R. Mallet, travelled through Spiti, and has in bia 
well-known memoirs given a detailed description of the fossils collected in the 
so- oalled Lilang Series ", dmlared this series to be likewise upper triassic on the 
ground of the above observations, and pronounced them to be the equivalent 
of the Hallstatt and St. Caesian beds. A number of the fossils mentioned by 
Stoliceka are identical with the speoiea described by Salter from the viciniQ of the 
Niti Pass. Stoliczka considered it very remarkable that aAmnoniteu don" 
occurring in Niti had not been found in Spiti. 

Meanwhile considerable progress had been made in the knowledge of the 
geology of the Alps. D. Stur stated concerning the set of fossils collected in 
hmbardy by A. Escher v. d. Linth and preserved in the Museum at Zurich, that the 
Cephalopoda of Dont, Cenoenighe and Val Inferna, hitherto attributed to the Bunt- 
sandsteins by Fr. von Hauer, ocour in black limestone with fossils of the Muschel- 
kalk, and consequently were to be regarded as Cephalopoda of the Alpine 
Muschelkalk.' As a result of this suggestion Fr. von Hauer recently undertook an 
investigations of the Cephalopoda of the lower trias and distinguished, besides the 
lower Cephalopoda horizon, another Cephalopod fauna of the Alpine Muschelkalk. 
Simultaneously with Fr. von Hauer, E. Beyriche also occupied himself with the 
Cephalopod fauna, of the Alpine Musohelkalk, of which he had reoeived a number 
of very beautiful specimens from Reutte through the labours of Mr. Kutschker. 

I n  these works both Fr. v. Hauer and Beyrich seized the opportunity of giving 
their views upon the Cephalopoda of the Hidlayan trias, upon whioh Oppel also 
had published a rnern~ir.~ Both pointed out the close relationship of the Indian 
forms to those of the speciea of the Alpine Muschelkalk, which was also recognised 
by Oppel. Beyrich specially atfirmed with great confidence that the Cephalopoda I 

known up to the present time from the Hidlayan trias, provided that they all 1 
came from the same beds, represented a fauna of the Muschelkalk and not of the I 

Keuper. 
From this time the Cephalopod-bearing triaasic limestone of the HimAlaya wm 

regarded as Muschelkalk, and there was a danger of the existence of a later Cepha- 
lopod fauna within the Himtilayan region being doubted. It waa left to the present 
energetic Director of the Geologid Survey of Indirt, Mr. C. L. Qrie~bach,~ to prove 
by oareful contour surveys that there are, in the trias of the Hidlaya, several sharply 
oircumscribed Cephalopod horizons, not only above, but also below the Muschelkalk. 
The foeails collected in these research- and sent to Vienna, to be worked up, indicated 

Calontta, 18611. 
* Qaological Seationr lroross t+ Hi&p Monnbine. Mem. QeoL Surrey, I n d i  Vol. V, Pert I. 
a P h t .  Notizm. IJiteungaber. d. kais. Akad. d. Wim. %them.-nntnrw., C1. XXIV. Bd. 1867, p. 146. 
' Jahrb. d. geol. B e i n o t . ,  1865, Verh. pp. 168, a46. 

Die Cephslopoden der unteren 'IXm der Alpen. Sihnngrber. d. knir. Akrd. d Wiu. Mathern.-naturw. Cl. LIT. 
Bd. 18667  Deaembsr. 

Abhmdl. d. K6nigl. Akad. d. Wim. Berlin, 1866, pp. 106-179. 
7 Uber ostindieohe Foeoilreate. Palseontol, Mittheil. Bd. I., pp. 267-808 (1863-06). 

Reeorda Geol. S n m y  of India, Vol. XIII, Put 2, p. 91. Xomoin 8~1. Surrey of India, Vol. XXIII, 
Bwlogy of tho Central HimalPju. 
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the existence of upper t h i c  localities, very rich in Cephalopob, which were a&- 
cient to encourage the undertaking of the above-mentioned Ehdlayan expedition. 

The following may be regarded as probably upper triassic forms, which together 
with Muschelkalk species, were described by Salter and Stoliceka :- 

1. Trachyceraa, ep. (Group of Traci. duplica) admmonitea don, Salter, Palsont. of 
Niti, pl. YII, fig. 6. 

9. drpaditea Straeheyi=Bmwritea Floridnr, juv., Salter, 1. c, pl. VIII, fig. 3. 
3. Hungaritea nitiensia, the keeled ehells dietinguiehed by Salter ae young forme of 

dmm. Flolu'dua, 1. c .  fig. 1, a-e of pl. VIII. 
4. Glt'eabaehiter Medleyarur, Stol. 
6. ClacEiscitea indicur, Moje. (= dmm. GaytaM', Stol.) 
6. Irculitea Hauerianur, 8tol. 
7 .  Lobitea Oldhamianua, Stol.' 

Of these forms, those coming from the Niti Pass may occur in the crinoidql 
limestone with 17rachycerae tibeticzcm, but the others in the s o - d e d  Daonella beda 
Prom the character of the rock this may be tolerably certain for Nos. 4 and 
6, but there is still a possibility that Nos. 6 and 7 were colleoted in the Anisic lime- 
stone,' but Dr. Diener, as also myself, think it more probable now that they omur 
in the Carnic beds (either in the crinoidal limestone with Trachycercce tibeticum, or 
in the so-called Daonella beds "). 

I have spoken of the few cephdopod remains, collected by Qrieabsch from the 
upper triassic beds, in the above-cited preliminary communications. Grieabach 
remarked then in a lettei directed to me that the limestone of KaLpani with 
!L'ropites, formerly termed by him " Lias," o c m  in a mountain region tec tonidy 
extremely disturbed, in which probably the conditions of the deposits were not 
oorrectly understood. The palseontological determinations done were, therefore 
regarded as adequate. Unfortunately the expedition of 1892 did not succeed in 
finding in the seotions examined these Tropites limestones, which are thus only known 
in Griesbach's h t  locality, near Kalapmi, so that, for the present, we me still 
codned to the palaeontological results with regard to this important and interesting 
horizon, 

Besides the meagre older material of Strachey, Stoliczka and Qriesbach, the 
following desoriptions of epeciea are based upon the rioh material gathared by the 
expedition of the year 1892. Five faunally cbmcteristic horizons are to be dis- 
tingubhed which will be spoken of more in detail in the last chapter. 

Moreover, two ammonites, not occurring in the HirnBlaya, are included in the 
preeent work. These are a Didyn i te r  from Baluchistan4 and a Sferarcerfe8 from 
New Caledonia. \ 

1 The speaiee mentioned under Nos. 4-7 were indissted by me in the Vorliin6gen Bemerkungen " (Sitznngrbar 
1899) an already pointing to Upper triueio deposits. 

' P a  this reaeon Noe. 6 and 7 were deo inoluded in Diener'e *' Monograph of the Mumhelkalk " (Palseonto* 
India, b r .  XV., HimBIayan Fwsile, Vol. 11, Part 9, pp. 39, 82.) 

8 Anzeiger d. Kair Akd. d. Wink Mathem-natnrw., 01.1802, p. 174. 
The author h u  dwarited t h ~  form coming from Afghaniatan ; thir ia a mktake. It was found in a o m  

b h k  about 7 milm muth of Hindnbagh in Ba1uohiatm.- C. L. Q. 



TROPITOI DEB. 

AMMONEA TRACHYOSTRACA. 

I HALOEITEB, E. V. Mojs. Cf. E. V. Mojsisovi~~, Die Cephalopoden der Hallstf tter 

Kalke, Bd  11, p. 11. 

The species of Haloritee from the trim of the H W a y a  belong, without e x w -  
tion, to the group of Halorite8 acatenatd. The tuberculation which, transitory and 
very slightly indicated, was observed in a few Hallstatt species from the group of 
Acatenati, could not be observed in any of the Indian speoies of Halorites examined. 

The Indian species, which in the adults are distinguished by a widely expand- 
ing k& whorl and a rounded periphery, are connected through these features, in the 

place with Haloritee suavi~ and Halorits8 mith from the Eabta t t  limestonea. 
I n  the greater number of European species the periphery of the peristome is mt- 

the rounded per iphq of the perktome is found only in the two ibove-mmed 
specia, which, on aocount of their relationship to the Indian Haloritea might be re- 
garded as Indian types among the European Haloritea. The rounded periphery of 
the pektome occurs further in the genus Jobitee, which, owing to its widely expand- 
ing last whorl, possaeses a great morphological eimilarity to the Indian species of 
Haloritea, and is distinguished from these chiefly by the fact that the sutures are in 

lower stage of development. The Indian species of Halorite8 have sutures which 
aompletely agree with those of the European species of Halwitee and show like these 
three large principal saddles, whilst only two l q e  principal saddles and a slighter 
indentation of all the sutural elements are to be observed in the genus Joaitea. & 
Joaite, is also the geologically older type, the suggestion might be made as to ~he ther  
Jmitee might not be oonsidered aa the ancestor of Haloritee. It appears to me 
bowever more probable, considering that Jooiteo, to judge by its expanded body- 
&amber, has already entered upon a senile stage, that there exists bet ween Halorite8 
and Jmitea a mere oollateral relationship, and that both types might be traced back 
to a common primitive s h k ,  which is as yet still unknown. 

 he ~utnres of our Indian. Halorite8 show espeoially the greaht resemblance to 
those of the European Acatenati. Very remarkable is the feature, repeatedly ob- 
arved, in the Indian epecimene, that the last septa, which immediately precede the 
body-chmber, appear to be very much reduced in height, as well as in other fea- 
tures ; thus the lobee have become short, the saddlea truncated, so that the sutur+ 
line, which at one time showed Haug's euryphyll type, bas now entered the stage 
of the stenophyll type. Halwitee 8emiglicatua, appearing isolated in the Hallsbtt 

I In order to attain mnformity with the divinionr of the Soythian, Jnmmia and Crebeolu dmrnmitm I 
ftlana m p l r  o ~ ~ i p a  so gtvo r ir;yber ~k to my m ~ p  by &ng funilim hto group rod rub-frmilia inb 
f4Wl.h". 
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limestone, has a auture-line showing great similarity to the degenerate suture-line 
of the Indian species of Haloritee, and i t  is moreover to be observed that the lobe8 
of Haloritca remiplicatud, as they are seen in the last septum, immediately behind 
the body-chamber, are probably likewise degenerate. Also the suture-line of 
Ealorites superbus, reproduced1 by Haug, is perhaps already shortened by degene. 
mtion, and cannot be regarded as the type of the suture-line of Haloriteu. 

In  my opinion too great a significanoe must not be attached to the deep indenta. 
tions of the sutures of Haloritee, and I cannot agree with Haug in considering 
this feature, together with the tuberculations of the catenate ~ a l o r i t e s  important 
enough to raise Halorites to the rank of the type of a special family-Haloritidm- 
an3 to place it in his division of monacanthic (lanoeolate) Gly phioceratidse, whilst 
Joaitee and the rest of my Haloritidze, together with the Tropitidae, are regarded as 
belonging to the family Tropitidze, and placed in the division of the triaenedic 
~l~phioceratidae.~ I look upon the deep indentations of the sutures of Haloriteo 
as a gradual and singular deviation from the type of the sutures of the Tropitidze 
found in the doliohophgll stage. A slight sharpening of the points of the lateral 
lobes and of the external (siphonal) lobe is sufficient to produce the deep indenta- 
tions of theJZalorite8 lobes. As Halorites belongs to the youngest members of the 
Tropitids, I can only see in the greatly indented and well-differentiated lobes of 
this genus the highest degree of development which the lobes of the Tropitidae have 
reached. Also in the family of the Ceratitidze highly developed sutures sometimes 
show a similarly striking length of the points of the lobes. I specially refer to the 
lobes of Trccchyceras Aonoides (Cepb. d. Hallst. K. 11. Band, Taf. CXCI., Fig. 2). 
Also in afew species of the genus Distichites, provided with highly developed 
dolichophyll lobes, there occurs in the lateral lobes a stronger indentation of the 
p i n t  of the middle lobe. But of how little use the feature referred to is far 
classifioatory purposes ie best shown by the circumstance that even some typiml 
forms of the group Halorites catenati, as for example, Halorites catenatue and 
naloritee Alexa.ndris, possess bifid-divided lateral lobes, as in many speoies of 
Sagenitee. 

Furthermore, tuberoulation of Haloritee is also not in favour of a complete 
isolation of ahlorites, as i t  is only confined to the group of Catenati, and can in 
this only be considered as a transitory stage, which disappears again in advanced 
age. 

Finally, if Haug intends to trace back his family Haloritidm to the carboni- 
ferous genus Pericyclus, while Joaites and Juvaoitea with the remaining Tropitidas 
are regarded as dewendants of Gaetriocerw, only a few would be of his opinion, a s  
the near relationship of Halodes, Jovifes and Juvovitee would be recognised by 

palsontologists who, without prejudice in favour of certain theoriee, are en- 
pged  in a more minute investigation of these genera. 

2 The name Qlyphiweratidm innsynonym for my name Traebyortraas, whish hs l  the pri*. 
Compare the figtirer of them. Ceph. d. Hallat. Kalb .  Bd I1 Td. LXXIV, Pip.  1,s 
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To come back to the sutures : it seems to me that their classificatory signifi- 
cance, which I have never denied, is considerably overrated by some of the more 
reoent authors. How uncertain a guide the sutures are in the systematio division 
of the Ammonites, and how much scope they offer to the arbitrary judgment and 
the personal ideas of authors, is shown by the recent attempts at a olassification of 
the triassic Ammonites by Haug and von Zittel, both of whom attach a systematic 
value almost exclusively to the sutures, and nevertheless, oome to conclusions in 
which they differ considerably from each other. I do not intend entering upon a 
detailed criticism, but will only mention that the classification made by van Zittell 
which, with complete disregard to the length of the body-chamber,  make^ me exoln. 
sively of the development-stage of the sutures as a criterion, relies upon simple hori- 
zontal sections through different stages of development, by which genetically 
diverging types are put together into families, and genetically ~ n n e c t e d  
types are distributed in other families. Hyatt's classification of the Goniatites, 
which I have mentioned in the foot-note, p. I, of the second volume of the Hallstatt 
cephalopoda, is based on similar conjectures. A certain originality cannot be denied 
to naug's attempt at  classification. Ha% tries, namely, with reference to the 
zehstraca, as well as the Trachyoet~aca, to form a conception as to their relation. 
IhiP from the primitive form of the sutural extremities, according as they may be 
ooe-pointed (monacanthic), two-poin ted (dicranidic,) three-pointed (trisenidic), or 
cemtitic (prionidic), and distinguishes in eaah of the two large chief divisions 

based only on the oharacter of the sutural extremitiea. The oonsiaknt 
rnrrying out of this scheme, however, would lead in practice to very unnatural 
dismemberment on the one band, and to fusion on the other, not to mention the 
fact that two suoh forms of suture are not really found united in the same indivi. 
dual. I oan also see in these forms of suture only stages of development which 
follow one another in the different grpups at different times, or also run partly 
for a time side by side. 

AI,I our attempts a t  classification have still too much the stamp of artificial 
aonstruction and personal conception. I do not see any reason in this circumstance 
to give up such attempts, but I wish to emphasize again the fact that we are still 
very far from a natural grouping. The source of the principal mistake, whioh is 
so often repeated, lies in putting stress upon a single feature, which through an 
arbitrary conception, is regarded as the most important one, although experience har 
often taught that the same features may not seldom be found repeated in different 
groups, either at  the heme time, or a t  different times. It must not therefore be 
overlooked that the separation of branches and twigs of one and the same stem, 
which in their totality form a natural family, can be differentiated more or leaa in 
their more important features. Some branches may be kept back in their development, 
and retain their old features, while other branches, olosely related genetioally, ac. 
quire new features, through which they appear to us as mow highly developed 
forms. To the source of mistakes which arise from this unequal development af 

Urundriige der P h t o l o g i e .  



closely related types may be added the numerous errors which spring from t t e  
equal development in different groups. 

Of the different features which have to be considered in the claseification of 
the Ammonites-the ol~aracter of the sutures and their position relative to each 
other, the length of the body -chamber, the shape of the peristome, the sculpture, 
the epidermis-none by itself can be a safe guide in judging of the conditions of 
relationship of the various genera, although each feature may be of importance for 
the single genus. The determination of the genetio connection is the only guide to 
rely upon, and in this we have only succeeded in a very imperfect manner up to 
the present time, on account of the incompleteness, still very considerable, of the 
existing palmontological material. The knowledge of the great and important group 
of Ceratibidea is in this r e s p ~ t  the farthest advanced. We can trace it nearly in an 
unbroken succession from the Scythian series to the Rhaetic stage. But even in 
this group of Ammonites there is still some room for further elucidation. 

Where the genealogical tree of a family oannot be built up by direct obserm- 
tion, it will be useful to weigh all or several of the above-mentioned features one 
against the other carefully for the approximate judgment of the conditions of re- 
lationship and for putting the material together into groups and families. The 
sotures, which, within so large a series of related forms as ltre oontained within the 
Lewstraca and Trachyostraca, show no remarkable deviations, are of importance 
for this grouping. Of the three modes of development of the sutures, the phyl- 
loid, the leptophyll and the dolichophyll, the first two are confined to the Leios- 
traca,' while the dolichophyll mode of development is charachristio of the Fro- 
chyoatraca. The stages of development, which may be observed within these mods 
(vig., hnoeolate, monophyll, dimeroid in the phylloid sense of the term ; lanceolate, 
ceratitic, brachyphyll, leptophyll in the leptophyll plan of variation ; clydonitic, 
csratitic, brachyphgll, dolichophyll in the dolichophyll mode of development) may 
occur in the same groups or families beside one another, as it is not necessary h t  
the single diverging branches should develop in the same manner. There is the 
danger in the permian and triassio Ammonites, which are in the process of change 
from the goniatitic to the ammonitic stage, of attributing to such stages of develop- 
ment of the sutures a high degree of systematic significance not due to them, 
and I cannot help again pointing out this source of error. The conditions of 
relationship can generally only be ascertained by means of the morphological 
charmters, the length of the body-chamber and the conditions of the sutures, 
but where it is possible, also by obeerving the ontogenetic stages. I t  is then shown, 
in many cases, that the shape and sculpture of the shells stand in a certain relation, 
not yet explhed, to the arrangement of the sutures. I mention with reference to 

' The phylloid and leptophyll modes of devolopment are, in many cases, not ao sharply divided as might be 
supposed by obeerving the mica1 forms of both modes. Not only may both be united in the same individual, ae in 
Pirococmza, where the seaondary and the auxiliary saddles are of dimemid form, and the prinoipel saddles of lepto- 
phyll form, but the sntnxw of leptopbyll mode of development not rerely show en inclination ta dimeroid division of 
the saddles, w, for instance, many Gymniter and Ptyckitsr. 
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this, first the 80-called Srietid forms,'-to which are also to be added the 
Hargarites, Dietichitea, St  yrites and Tropicel tites. It may further be pointed out 
that the occurrence of secondary lobes and saddles is always oonneoted with 
a fiat, disc-shaped, high-mouthed form of the sllell. AR the embryonic whorls of the 
Ammonoidea are always spherical and low-mouthed, it is to be fiupposed in this case 
that the addition of the secondary lobes and saddles, inserted from the external part, 
is caused only by the extremely quick growth of the height of the whorl. Even 
in the group of the Trach~ostraca the division of ibe external saddle is occasionally 
shown in the q'uick inorease of the height of tlre whorl, which reminds us of the 
secondary lobes and saddles of the Leiostraca (Thctiditee, Haueritee, Cjrrtopleuri- 
ites). Analogous cwes could also be proved in jurassic Ammonites. These divisions 
of the external saddle are especially remarkable in the cretaceous genera Sphenc- 
discue and 3ng onacrrae. 

The length of the body-chamber is also in a certain way related to the shape of 
the shell. High-mouthed shells generally possess a shorter bodychamber than 
shells with a low mouth. Young individuals have likewi~e a fihorter body-chamber 
than adult specimens of mature age. Slight differences in the length of the body- 
chamber are also known within a single genus. I should like, therefore, to point 
out that too great an importance must not be attached to this feature, and that 
every little variation must not be made u8e of to establish a new genus. I would 
also oppose the other extreme which denies any systematic significance to the length 
of the body-chamber. 

I n  my opinion the proper oourse is the middle one between these two extremes, 
and the length of the body-chamber carefully used is a very valuable classificatory 
feature. 

While the sutures and the length of the body-chamber are of importance for 
the determination of more distant relationships, the conditions of sculpture play, 
with the constant help of the ontogenetic method, an important part in the estab- 
l i s h q n t  of the degrees o;* nearer relationships. 

The difficulties of natural grouping are very great, as i t  is not a question of 
grouping according to superficial similarities, but of finding the natural affinities 
(genealogical trees) which can, of course, only bo monophyletio. As the single 
genera must be monophyletic, the same claim must also be made for the grouping of 
genera into families and sub-orders. The natural family c.n only be considered to 
be monophyletic, and genera, whose nearer relationship and common origin appear 
to be excluded from one and the same type, must therefore not be united into one 
family. 

1. H;J,OBITEB PBOCYON, E. V. Mojs., PI. I, Figs. 1 4  ; P1. 11, Figs. 1-2; 
P1. 111, Figs. 1-2. 

This type is subject to many variatioas in size, form and suture-line. The 
outlines of the shell offer the most striking variations, so that a varietaa recta and 

Cf. X. Neumsyr, Zur Kenntniss der Fanne der untemten Lim. Abhmdl. d. Gaol. Beiobanst VII,  Bd. 6, 
Heftia. 4. 



a varietas obliqua are to be distinguished. Witbin these two chief varieties there 
are still f ~irther distinctions to be observed in the dimensions of the full-grown 
adult individuals. 

The Poraelae &to is represented by Fig. 4, P1. I, Fig. 11, P1.11, andlFigs. 1-2, 
P1. 111, while the Pcrrietaa obliqua is shown in Figs. 1-3 on P1. 1, and Fig. 1 on 
Y1. 11. 

I n  the Parietae obliqua the inner (chambered) whorls, as also the outer, 
moditied whorl (body-chamber) of mature individuals are distinguished by a 
distinctly obliqueelliptical contour, which is produced by the retardation of the 
growth in height, occurring periodically at  intervals of half a whorl. 

The inner whorls cover one another almost entirely. They are wider than high 
(Fig. 1, on P1. I [I, Fig. 3, on P1. I.). The sides and the external part are inflated 
and not marked off from each other. 

I n  the Parielas obliqua the external part appears to be less inflated in the 
region of the depression, as if it had been slightly compressed. Tho shell sinks 
down with a rounded umbilical margin into the very narrow umbilicus. 

The strongly developed sculpture consists of wide, flatly rounded ribs, which 
are separated from one another only by narrow intercostal grooves and which 
continue without interruption over the  side^ and t l ~ e  external part in a tolerably 
straight radiating manner. Bifurcations of the ribs are to he observed at  different 
heights. A primary division often occurs near the umbilioal margin, and these 
primary, divided ribs, as also those chief ribs which do not undergo a bifurcation 
in the umbilical region, are often bifurcated on the sides for the second time, or for 
the fist time. Some ribs, however, run across the sides without bifurcation, 
whereby tripartite bundles of ribs, instead of the more frequent. quadripartite, arise. 
Further bifurcations appear then occasionally on t l ~ e  externa! edge, without having 
a corresponding bifurcation on the opposite half of the shell. Tlle internal cast 
figured in Pig. 3, P1, I, of Vor. obt iwa is distinguished by the oonstant appearance 
of suoh bifurcations of the ribs on tho external part. There is, l~owever, no corre- 
spondence of the ribs in this specimen, for even the ohief ribs do not agreo in their 
mode of division on both halves of the shall. 

I n  the Parmieta8 recta also the constant appearance of the biful.cation of the 
ribs on the external part was observed in one specimen-on the chambered part of 
the shell as well as at  the beginuing of the body-chamber. 

Some specimens show in the last hall whorl preceding the body-chamber, and 
also at the beginning of the body-chamber, in the middle of the external part, an 
indistinct, broad, longitudinal swelling, u-hich does not however produce an inter- 
ruption, but only an indistinctness of the transverse sculpture of the external part. 
But this median longitudinal line does not always keep exactly to the centre of tbe 
external part ; for it shows, especially at  the beginning of the last whorl, a slight 
inclination towards the left half of the shell. 

The thickness of the ribs is subject to some variation ; it appears to be generally 
the rule that those specimens which only reach their individual maturity after 
having attained considerable dimensions have coarser ribs than tllose whioh attain 
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the stage of maturity when tl~eir dimensions are less. I n  the latter the ribs are less 
numerous and finer. 

The last whorl or body-chamber of adults always takes a shape different from 
that of the inner whorls. A change of sculpture is always connected with these 
changes in the shape of the shell. As to the shape, a narrowing and a gradual 
individualisation of the external part takes place at  the beginning of the last whorl, 
with which at  the same time an accelerated increase of height begins in the Pap. 
recta, while in the Var. obliqrra there is a considerable reduction in the height of 
the first half of the last whorl; which increases again at the end of the first half of 
the whorl, but then more rapidly. It is in consequence of these features that Par. 
obliqua also shows on the side opposite the mouth a very strong inflation, which is 
distinguished from the inflation lying in the same position one whorl back by 
the strong narrowing of the external part. I n  the anterior half of the last whorl in 
the two varieties there is again a gradual widening and inflation of the external 
side, which appears to be in some individuals slightly flattened, in others slightly 
inflated, in the portion next to the region of the greatest compression. 

The external part is thus always widely inflated near the mouth. The margin 
of the mouth itself is only partly preserved in the example of Far. recta given in 
Fig. 4, of P1. 1. I t  bends, as it seems, along the whole circumference of that part 
of the tube lying external to the egression. There is a shcrt oonvex lobe project- 
ing anteriorly on the external side. 

The umbilicus of the last whorl of the body-chamber is closed with a callus in 
the specimens having the shell preserved ; in cast.s, on the other hand (as is the case 
with all the figured specimens showing the umbilical region), it is open. The egres- 
sion of the whorl, which is much less expanded when the shell is preserved than in 
the casts, occurs in the anterior half of the last wl~orl. Tho reason for this lies in 
the fact that a aide shell-band, running along the margin of the egression, is super- 
posed directly upon the shell of the preceding whorl. The margin of the ogression 
a n  therefore begin on the cast only outside this (then-broken-off) band. 

The sculpture of the last whorl of the body-chamber shows a tendency to 
become flattened and gradual1 y obsolete on the umbilical side and, on the other hand, 
gradually to thioken and form knobs on the external edge. On the posterior half 
of the last ,whorl the ribs begin to be more widely separated from one another, to 
flatten and to bend more or less in euch a way that the concavity formed by the 
ribs, w hicb now advance ~trongly towards the external part, seems to open towards 
the anterior end of the ahell. I n  this region there are not seldom, with respect to 
the casts of the inner whorls, deviations in relation to the divisions of the ribs. 
Gradually the ribs become fainter on the sides of the shell, whilst they thicken 
towards the ext(erna1 edge. I n  the region of the greatest compression of the last 
whorl, at the mid-length of the body-ohamber, there appear, simultaneou9ly with 
the weakening of the sculpture of the sides, distinct marginal knobs, wllich in the 
anterior half of the last whorl again become somewhat fainter and approach nearer 
to ono another. I n  this region there are often strong lines of growth on the shell a t  

c 2 
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the externnl part. The knobs mostly disappear again immediately behind the mar. 
gin of the aperture. 

The length of the body-chamber comprises a complete whorl. The large speci- 
men figured on P1. 11, fig. 2, shows some faint longitudinal lines on the sides of the 
cast of the body-chamber. Whether these lines have originated through injuries 
during the lifetime of the animal, as we assumed to be the w e  in some Europeao 
species of Haloritee, must be left undecided. 

The normal-line was also observed on the cast of the body-chamber in the 
vicinity of the aperture. 

The size of full-grown individuals is subject to some variation. The largest 
individual before me is a specimen belonging to Var. recta (Pl. 11, fig. 2). The 
smallest, referred to the same variety, reaches a diameter of 66 mm. 

Sutwee.-The not inconsiderable individual variations which are shown in our 
illustrations of the sutures might lead to the supposition that tliere were here 
aeveral species which could not be distinguished. Althougli we do not wish 
to exclude this probability we are inclined, nevertheless, to the opinion that we 
have only to deal with one speoies which is somewlint variable in the sutures. But 
above all, attention must he drawn to the feature, frequently observed in the 
Tibetan species of HaEorites, viz., that the later suture-lines of full-grown indivi- 
duals bewme moreand more simplified as they approach the last of them. The last 
septum, which then, as a rule, is only separated from the preceding septum hy a 
very slight space, is distinguished by the short form of the saddles and the much 
less numerous and coarser dentioulations of the lobea and saddles. Such s greatly 
simplified suture-line is represented by Fig. I d  on Pi. I, whilst the suture lino, 
Pig. 3c, of the same plate, provided with high, slender saddles, and graceful indenta- 
tions, is taken from an internal cast. The suture-line, Fig. 40 of P1. I ,  is the fourth 
counted from the last on the left half of the shell. I t  already approaches the 
eimpli6ed form of the last suture-line, which resembles very much the last repre- 
sented in Fig. 1 d, hut shows proportionally broader and lower saddles. 

The dolichophy 11-ehaped suture-line generally bean completely the character and 
habit of the Juvavian species of Halorilea of the European Mediterranean Province. 

The deep external lobe is divided into two narrow, deep and one-pointed halves, 
by a high, laterally slightly serrated median projection of nearly rectangular out- 
line. The points of the lobes either converge somewhat towards the median projec- 
t-inn, or are parallel to it. 

The two lateral lobes are, like the halves of the external lobe, one-pointed, and 
the fir& of them reaches beyond the depth of the external lobe. I t  is, therefore, 
tlie deepest of all the lobes. With the exception of about the last four suture-lines, 
immediately preceding the modified b*-chamber, which, as mentioned abovr, 
always becomes shorter and more stumpy, the lateral lobes are distinguiehed by 
their narrow and deep points. Corresponding with these three principal lob- arc 
three strongly developed, slender, dolichophyll, serrated saddles, of which the 
external one reaches the greatest height. 
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In  sharp contrast to the principal lobes and saddles, the auxiliary lobes and 
saddles are only very poorly developed and may all be regarded, as in the large 
European species of Halorite8, as a wide umbilical sutum, bent upwards towards the 
umbilicus and divided into several small serrations (saddles). There may be from 

five to six of such serrations up to the umbilical suture. 

Diameter . . . . 55 mm. 86 mm. 

Height of the hat whorl . . 97 s, 28 ,, 
Thioknesr ,. ,, ,$ . . . . . 3 9 , ,  4 0 "  
Widthofnmbilionr . . . 3 ,, 13' ,, 

Locality and 8eologioal po8itim.--Juvavian stage ; of the Ralorites-Limestone 
of the Bambanag Section. Number of specimens examined, 36. 

2. .HALORITES SAPPHONI~, E:v. Mojs., P1. IV, Figs. 1-4. 

The establishment and limitation of this species offem also in the present form, 
on aocount of its great individual variability, not inconsiderable difficulties, though 
they are fewer than in Halorites procyon. 

The variations chiefly oom prise the dimensions of mature individuals, and the 
conditions of the ornamentation as well ae of the sutures. 

The casts of the inner whorls, wbioh are thicker than they are high and very 
m o w l y  umbilicated, possess a greatly developed ornamentation extending over the 
sides and the external part. This ornamentation differs from that of Halordtee 
procyora in the bending of the ribs on the sides and in the constant appearance of 
bifuroations of the ribs on the external part of the shell. 

As to the becding of the ribs on the sides, the? form a concavity directed for- 
wards, as may be Reen on the cast figured on PI. IV, Fig. 2. Bifurcations of the 
ribs occur on tlie sides at  different heights, but mostly on the lower half, beside the 
umbilical margin. A two- to four-fold bifuroation of the ribs takes place on the 
margin of the external part, so that here occur bundles of narrow fine ribs instead 
of the broad ribs on the sides. 

The external part is crossed in a straight line by the foremost bifurcated rib, 
whilst the seoond and third, following in similar bundles, have a convexity directed 
backwards. Tl;ere is no exnct correspondence between the bifurcated  rib^ on 
both sides of the shell. Some bifurcated ribs join with the more anteriorly or 
posteriorly lying; principal rib ; others again breakas intercalated ribs on the opposite 
side, without being joined to a principal rib. The position at  or before which tlla 
bifurcation of the ribs on the external part occurs, is distinguished in a number of 
specimens by a more or less distinct knotty swelling (Figs. 3, 4, P1. IV). I n  
some specimens there occur also occasionally close-set, fine, transvorse ribs, which 
do not bifurcate on the external part nor show any knotty marginal swellings. 

W e  last whorl of the body-chamber of adult individuals changes its shape in a 
Egression of ambilianr. 
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similar manner to that in Halo*ites pr0ocyon, but the inorease in  height and the 
narrowing folloniug from tliis on the external part are not so marked as in that 
species. 

The callus closing the nmbilicus is followed by the curved line of the moutli- 
margin, which expands farther on casts than on specimens having the shell, for 
reasons explained in the description of Balorates procyon. 

Tlie sculpture of the last wl~orl of the body-chamber of adult individuals 
generally shows a tendency to thicken into marginal knobs on the external part, 
wliilst the sculpture on the sides becomes wkaker and almost entirely disappears on 
the anterior halE of the surface in tlle region of the umbilicus. 

Tlie occurrence of irregular undulations of the ribs on the sides of the ~liell on 
the posterior part of the body-chamber whorl is very characteristic of Balordteo 
sapphonie. The knot-like undulations are produced by the interference of normal 
transverse ribg, here very wide apart ; these have faintly-indicated striated ribs 
(only visible in well-preserved specimens in an oblique light) running obliquely 
from the umbilicus across the sides, anteriorly towards the external part. Througlk 
the crossing of those two systems of ribbing there ariees a kind of reticulation on 
the sides, which reminds us somewhat of the crossing of forward and backward 
running curves, met with in the beaded ornamentation of the European species of 
the catenate l?alo~.ites, but which is essentially differentiated therefrom by the 
direction of the cross ribp, which produces the reticulation. 

I n  some specimens there arises on the second half of the penultimate whorl or 
only on the last whorl of the body-chamber, in the middle of the external part, a 
strong keel-like ridge (Fig. 4b. PI. IV), accompanied by distinct longitudinal lines. 
This does not actually cause an interruption but only a slight weakening of the 
transverse sculpture passing over the external part. This ridge disappears again in 
the region of the marginal knobs. The latter, mostly well-developed, begin to 
appear, some of them earlier, some later, but in any case before the strongest com- 
pression and narrowing of the external part and r e a h  almost to the mouth-margin, 
gradually getting wider apart and finally disappearing altogether. 

I n  some speoimens there is a flattening of the external part united with a 
weakening of the ribs thereon in the region of the marginal knobs ; but in other 
individuals the external part remains slightly inflated. Specimens having the shell 
preserved show on the peripheral area between the r n p g i n ~ l  knobs well-developed 
lines of growth running in a straight direction. - 

The dimensions of the shell in mature individuaIs vary within the same limits as 
in Halorites procyofi. The largest full grown form which is before me is repre- 
s a t ed  in Fig. I, on P1. IV ; the smallest mature form, preserved with the entire 
modified body-chamber whorl, attains a diameter of about 47 mm. 

Sutzcr~8.-The presence of the feature already mentioned in connection with 
Halorites procyon may here also be established, ais., that the last suture-lines of the 
adult individuals undergo a considemble r~duction in the height of the saddles and 
their lateral branches, which are tllus much more simple than the septa about a 



fourth of a whorl farther back. The isolated suture-line, Fig. 2c, of P1. IV, is 
taken from the posterior half of the last whorl of the cast (Fig. 2a, 2b). The saddles 
are here much more alender and the lateral blanches finer than in tlie last suture- 
lines immediately preceding the body-chamber. The last suture-line bordering the 
body-chamber in the specimen figured on P1. IV, Fig. 41, is represented in Fig. 40. 
I n  comparison with the suture-line, Fig, 2c, taken at  about the same height of the 
whorl, the lobes appear shallower, the saddlos considerably lower, and less finely 
formed. 

Tbe details of the suture-line agree in their fundamental features with those of 
the sutures of Halorite8 procyon. The three strongly developed principal saddles 
of which the external one reaches the greatest height are followed by an umbilical 
suture, which is divided into several (44)  small auxiliary saddles, and bent upwards 
towards the umbilicus. The position of the sutures is normal. 

Di,nenoions of an adult specirnm. - 
Diameter . . . . . . . . . . . .  76 mln. .. . . . . . . . . .  Height of the last whorl 28 
Thioknem ,, ,, ,, . . . . . 3 6  ,, .. W~dth of aperture of nmbilions . . . . . . . .  146 

Locality aad Qeolqical Poeition.- Juvavian St age; of the Halorites-Limeston e 
of the Bambanag Section. Number of ~pecimens examined, 17. 

3. HALORITES CHAEAXI, E. v. Nojs., P1.111, Pig. 41. 

Though at  the first glanoe this form seems to possess a great similarity 
to Ealorites Alcaci, a more minute examination shows that it is not allied to this 
speoies but rather to Ealom'tes procyon. 

It is especially the ornamentation of the inner casts, recognisable at  the begin- 
ning of the body-chamber whorl, as well as the course of its ribbing, agreeing with 
3alorites procyon-in contrast to the irregular undulations of the ribs in Halo- 
rite8 Alcaci-which allows us to distinguish Haloritea Charaxi without difficulty 
from Halorites Alcaci. 

The inner whorls appear to possess approximately equal height and width. The 
sculpture consists of numerous flattened ribs, separated by very narrow intercostal 
furrows. The conditions of the bifurcation of these ribs seem to agree with those of 
aaloritee procyon. 

The body-ohamber whorl, modtfying its shape, ia very oonsiderably compressed 
in the middle third of its course, so that the sides become quite flat, whilst the 
external part is greatly narrowed and pointed. 

After the commencement of the umbilical opening, which runs in the form of 
an arch and comprises about half of the last whorl-whether this is preceded bp a 
callus closing the umbilicus could not be ascertained-the compression of tile whorl 
reaches its culminating point, while towards the mouth there occur again a widen- 
ing of the external part and ti slight inflation of the sides which always lose in 
height in consequence of the umbilical opening. On a cast tbis openiug seems to 
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be considerably wider than in specimens having the shell preserved, on aocount of 
the well known circumstance that the shell is superposed closely upon that of the 
preceding whorl. 

With regard to the modifications in the sculpture of the body-chamber whorl, 
the ribs become at  the beginning of the latter broader and flatter, and the intercostal 
furrows considerably wider. On the external edge there appears gradually a 
knot-like thickeuing of the ribs which are but faintly indicated on the external 
part. The number of the marginal knobs is greater than in any other species 
known, which is attributable to the fact that there is in the region of the marginal 
knobs only a slight widening of the ribs, which increase in thiokness in the mar- 
ginal region and become knob-like. In  the last half of the last whorl there occurs 
first on the sides but later also in the marginal region a complete obliteration of the 
sculpture. 

Suttcre8.-Only the last three suture-lines are visible which are very near one 
another and evidently already greatly reduced in height. They appear to agree in 
general with the sutures of Ealorstee procycn. 

D i m m ' m e  of pm adult specimen.- 
Uiameter . . . . . . . . . . . .  62 mm. .. . . . . . . . . .  Height of the last whorl 21.6 .. Thickness . . . . . . . . . .  . 2 0  .. . . . .  Width of the o m b i l i d  opening (on the cast) sbont 18 

Locality and Geological Positicm.- Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 1. 

4.-HALORITES PHAONIS, E. v. Mojs., P1. 111, Fig. 6 ;  P1. V, fig. 1. 

I regard the form with the edge of the aperture preserved figured on P1. V, 
as the typo of the present species, which is closely related to Baloritea procyon. 

Haloritee phaonis is distinguished from Haloriles procym ohiefly by its much 
more slender and more compressed form and by the closer and finer ribbing oE the 
inner whorls. 

The bifurcation of the ribs, as well as the variations of the soulpture occurring 
on the body-chamber whorl, agree with the same features as are met with in Haloriles 
procyon. The external part remains inflated in the region of the marginal knobs. 
The sculpture crossing over the narrow external part shows broad ribs whose 
convexity is directed posteriorly ; these ribseare greatly weakened in the median 
region. On the anterior part of the body-chamber whorl indications of the mar- 
ginal knobs remain visible, i t  is true, up to the region of the apertural margin, hilt 
there occurs also in this species a considerable weakening of the sculpture, which 
coincides with the increase of the inflation of the external part and of its widening. 

The edge of the mouth is bent up in a trumpet-like manner on the cast. 
The umbilical opening comprising about half the last whorl is, to all sp 

pearance, preceded by a callus closing the umbilical depression. --. d 
The incomplete specimen, fig;red on P1. 111, Fig. 6 ,  is distinguished from the 
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typical form by mbre finely ribbed inner whorls, by the appe811mce of spiral lines 
on the oompressed part of the body-chamber whorl and the deviations of the widely 
separated fold-like ribs caused by these lines. The external part of this speoimen is 
somewhat more flattened i n  the region of the marginal knobs on the last whorl. 
The ribbing is almost entirely obliterated by a median smooth band. 

Sutrre8.-In the last suture-lines preceding the bodyeohamber there m m  a 
simplification similar to that which ooom in Hatorite8 pocym. The sutuw-line 
given on P1. 111 is the penultimate one, whilst the fifth from the last is repre- 
oented on P1. V. 

With reference to the details of the suture-linm there is no essential differenoe . 
to be observed in oomparison with the speoies ooourring in the same horizon, unlese 
it be that the number of the serrations in the little saddles forming the umbilical 
mature is somewhat lees. 

Dimedons of an adult 8pecimen.- 
Diameter . . . . . . . . . . .  15 mm. 
Height of the b t  whorl . . . . . . . .  26 ,, . Thiokne~ . . . . . . . . . . . .  80 
Widthoftbeumbilk1opsning . . . . . . . .  13 r 

Locality and Oeologicat Position.--Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Secttion. Number of specimens examined, 2. 

5. B m ~ ~ m s  ALCACI, E. v. Moja., PI. 111, Fig. 8. 

This speoies is to be regarded as a form closely related to Halorite8 sappirod8, 
both by the nature of the sculpture of the oasts of the inner whorls and the 
irregular bending of the fold-like ribs a t  the beginning oE the last whorl. 

The oast of the inner chambers is somewhat more compreebed, but nevertheless 
thioker than high. The flattened, fold-like ribs are much more numbmus and nar- 
rower than in the speoiea with which this is oompared ; they seldom have bifurca- 
tions near the umbilicus but more frequently on the sides and on the external part 
(of. Fig. %), and on the latter in such a manner that the bifurcated rib either closee 
again on the other half of the shell or runs on bifurcated. In the latter oaee, 
therefore, one rib of one half of the shell corresponds with two ribs of the opposite 
half. The ribs run nearly straight on the sides, or with manifold bifurcations more 
otrongly bent outwardly, so that a oonoavity arises which opens anteriorly. 

The body-chamber whorl of adult forma is distinguished by a very distinot, 
widely expanding, arch-shaped opening appearing after the callus whioh cloees the 
umbil id  depression, as well as by the great number of closely set marginal knoba. 
On the posterior part of the last whorl, where the oompression has already begun, 
the widely separated ribs are to be seen ; they are irregulsil.1~ branched and provided 
with faint knotty swellings similar to those of Halorites sappison&, but without any 
oroes ribbing being perceptible. 

Towards the margin of the aperture which sends forth a projecting external 
D .  
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lobe the external part is widened and inflated, the marginal knobs. disappearing 
entirely. 

On the median line of the external part one observes two fine longitudinal 
grooves on the cast of the body-chamber whorl ; these enclose a median thread-like 
band (Fig. 3b). On the anterior part of the last whorl this band, corresponding 
to the so-called normal line, disappears. 

Sutures.-Not known. 
Dimewion8.- 

Diameter . . . . . . .  62 mm. 
Height of the last whorl . . . . . . . . .  17 ,, 
Thiokness , ,, ,, ,, . . . . . . . .  . 2 2  , 

. ,, Width of the umbilical opening 19'6 

Locality and Geological Poeition.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Seotion. Number of epecimens examined, 1. 

2. JOVITES, E. V. Mojs., cf. Cephalopoden der Hallstiitter Kalke, Bd. 11, p. 13. 

1. JOVITES, n, f. ex aff. J. bosnensis, P1. IX., figs. 4, 6. 

The two figured fragments belong to mature specimens whose body-ohamber 
whorl not only shows the very distinct umbilical opening, but also parts of the 
whorl in the vicinity of the mouth-margin. 

The two fragments differ from one another with reference to the cross section 
of the anterior part of the last whorl, as well as with reference to the height of this 
anterior part, but I am of opinion that these differences are only individual and 
perhaps caused by the somewhat different dimensions. 

The general form, the sculpture on the casts of the inner whorls and the um- 
bilical opening of the body-chamber whorl agree mentially with Jmites bosumie 
(E. v. Mojsisovics, Cephalopoden der Hallstlitter Kalke, 11. Bd, p. 62, Taf. 
LXXXIII, Figs. 2-3, Taf. CXCVI, Fig. 6), and only the sculpture of the body- 
chamber on the umbilioal margin provea that we have to deal here with a species 
different from Jovites bosnemie. Whilst, namely, in Jovitee boswmis, aa well as in 
Jovites dacue, the sculpture changes into broad, flat, undivided folds on the umbilical 
margin of the bodg-chamber whorl, the character of the ribs and their bifuroations 
remain in the present species the same as they were in the earlier parts of the shell. 
Another feature which distinguishes the present species from Joaites bosnensk is 
the persistence of the faint keel-like projection in the middle of the external part 
extending to the end of the last whorl. 

Sutzcree.-Not known in detail. The suture-line, simplified by weathering, 
shows the remarkable contrast between the two prinoipal saddles and the auxiliary 
saddles, so greatly reduced in height, a contrast characteristic of Jomtee. 

Dimenaion8.- . . . . . . . . . . . .  Diameter 70 mm. . . . . . . . . . .  ,, Height of the last whorl 26 . . . . . . . . . . . .  Thioknesr 34 ,, .. . . . . . . . . . .  Width of the u m b i l i  $0 
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Localitg and Ueologicd Position.--In the red Limestone with crinoids of 
Kiogarh Range, south of Sangcha Tdla. Number of specimens examined, 4 Also 
some specimens from the Tropites-Limestone of Kdapani appear to belong to the 
present speoies. 

2. JOVITE~ cf. daous, E. V. Mojs., cf. Jovitea dacets, E. v. Mojs., Cephalopoden 
der Hallstatter Kalke, Bd. 11, p, 49, Taf. LXXXIV, Figs. 1-8. 

An internal cast, elongated and distorted, from the Tropites-Limestone of Gla- 
pani lies before me, whioh in shape and sculpture agrees well with the casts figured 
on the abovecited Plate, as Fig. 0. But as neither bofiy.chamber nor sutures are 
known it must remain undecided whether there exists a specifio agreement with 
Jouites d w s ,  or whether we have here only a very closely related representative 
species. 

8. JOVITBS, ind. ex aff. J. daoi. 

A partly silicified internal cast of 44 mm. in diameter a,-s in outer form with 
the internal casts of Joztites daczls, but is distinguished from these by the somewhat 
coarser sculpture and also by the more complicated sutares. 

The sculpture, which bas the same direction as in Jodtes dacw, consists of 
much broader, flat, fold-like, transverse ribs, which seem to be somewhat interrupted 
on the external part by the median keel-like projection, in which the horny well- 
preserved siphuncle lies. Suoh an interruption does not take place in Jouites dacw 
but also here perhaps the somewhat defective preservation may have caused the 
appearance of one. 

The suture line shows, especially on the pretty well recogniaable external 
saddle, a considerably richer dolichophyll branching, whioh reminds ua of the 
degree and manner of bifurcation of the more highly developed typical species of 
the genus Halopitea. We may refer for comparisonn to the sutures of Ecrlorites 
Blexandri of the middle Juvavian beds of Europe (Cephalopoden der Hallstiitter 
Kalke, I1 Bd., Taf. LXXIV, Fig. 20). 

The present species, like Jovitea dacue, poseeseea only one lateral lobe, for the 
projection of the preoeding whorl coincides with the first lateral saddle. 

Locality and Oeotogical Position.-From layer No. 2 of the Daonella be& of 
R i i  Paiar. Number of specimens examined, 1. 

This p u p  of forms, rather rich in species, agree in sculpture with the European 
species of Juvavitea of the group of Iaterrupti, and are distinguiohed from 
Jumviteu, in which genus a narrowing of the umbilicus occurs in the mature stage, 
by the opening of the umbilicus, which begins .on the l e t  whorl before the aperture. 
Parajuvavites takes a 'kind of morphologioally intermediate position between 

D% 
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H a l d t e r  and Juvauitee on account of thie feature ; but it must be here speaially 
emphasized that a genetio link can in no way be formed by i t  between the genera 
just mentioned. 

Parajuvavitee stands very near to the genus Halorites through its eutures, 
espeoially through the development of three prinoipal saddles, whioh are mostly 
followed by only slightly developed auxiliary saddles and are as disconnected aa 
those of Halotiter. The less markedly dolichophyll bifurcation might partly at least 
be accounted for by the smaller dimensions of the specimens used in the investigation. 
The lobea are throughout on%pointed, as in Halorites, but it is seldom that the 
middle point reaohes the same depth as in the latter genus. But there is also a 
great similarity with the lobesof the typical spmiea of Jusawites. Be a distinotion 
i t  can only be mentioned that in Juvasiter whenever auxiliary saddles appear they 
are better developed and proportioned. 

Parajuvavitee may be established aa one of the most characteristic genera 
of the lower Juvavian sedimentary rocks of the Indian trias Province and ocoura 
ss well in the horizon below the Halorites-Limestone as in the Haloritss-Limestone 
itself. 

Of all the forms which are known in Europe the isolated lower Juvavian .Joaiter 
meroediu (Cephd. d. Hallst. Kalke, 11. Bd., p. 66, Taf. LXXXV, Figs. 1-6) ahows the 
greatest eimilarity with Parajuvanites, without being related to any of the Indian 
rpecies. Supposing this speoiea belonged to Parojuvanites, it would indioate a 
group of Cmtinui with an uninterrupted transverse sculpture on the external part, 
while the Indian speoiss would farm a group of Interrcrpti. After eeparating 
P. mercedir from the genus Jovites, the latter, whioh possesses two large saddleo in 
the typical representatives-in oontrast to the three large addles of Halorites 
and Paraju~aviteu-seems to be much better defined aa a genus. 

1. PABAJUVAVITE~ BLANPOBDI, E. V. Mojs., PI. V, Fig. 2;  PI. VIII, Figs. 6, 7. 
Thie species is represented by two varieties. The one, which is chmoterised 

by its obliquely elliptical outline, may be distinguished as Pw. obliqua. I t  is given 
in Fig. 2 on Plate V. The second variety-VW. recta-has the normal form. 
I t  is shown in Figs. 6 and 7 on Plate VIII. 

The inner whorls, almost overlapping one another, and being very narrowly urn- 
bilicated, are considerably thioker than they are high and provided with a broadly 
Inflated external )art. I n  Tar. obliguo there are at distances of hal£ a whorl apart 
inflations caused by a greater inorease of height and between which there are 
regions in which the whorl is reduoed in height. 

Full-grown individuals possem a widening body-ohamber whorl on which the 
sides become considerably flattened ; this is connected with gradual oompression. 
While on the inner whorls, corresponding with their considerable thiokness, there is 
a rather high umbilical wall, there is an extremely low one on the widening whorl 
with flattened sides. There is again a slight inflation towards the aperture and a 
widening of the external part. There is only a portion on each side of the mouth- 
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.margin preserved in the form, Fig. 6 on P1. VIII. The invagination of the 
margin is distinctly seen. The small specimen figured (Fig. 7, PL VIII) is by 
no means, as one might suppose, only an internal cast. It possesses, on the contrary, 
as it seems, the whole of the last whorl, the bodykohamber and may therefore, aa it 
agrees otherwise completely with the internal casts of Parajuvaaites Bbrfordi, 
be regarded as a specimen with body-chamber which is not yet full-grown and 
therefore not yet provided with a widening body-ohamber whorl. 

The sculpture consists of strong ribs, separated by broad intercostal fu~owlr 
and bifurcated beyond the middle of the sides of the shell. These ribs, tending ae 
they do to go in an almost straight direction, do not altogether do so but :somewhat 
incline towards the anterior part, running from the nmbilious across the sides to the 
external part, where they undergo an interruption in the middle region made by 8 

amooth band. Three-fold bifuroations of the ribs ooour isolated also on the inner 
whorls, and the place where they bifurcate lies somewhat lower on the body-chamber 
of mature individuals. 

The specimen of Pm. recta shown in Pig, 6 on P1. VIII. is remarkable on ao- 
count of the ocourrence of a fine longitudinal line visible at the beginning of the 
last whorl, which ia similar to the normal lines on the cast of the external part. 
The form (Fig. 2, P1. V) attributed to Par. obligua sho& knob-like swellings a t  
the extremities of the marginal ribs in the narrowed region of the body-chamber 
whorL This feature reminds us of the marginal knobs of Halmitee. The above- 
mentioned specimen is further distinguished from the other forms before me of 
both varieties by the fact that the ribs on the body-chamber whorl am wider apart 
from one another. 

The length of the body-chamber comprises more than a whole volution. 
8uturae.-In a similar manner to  the Indian speoies of Hatoritee it is also 

here shown that in mature individuals the suture-lines seem to be very close to- 
gether and the height of the saddles compared with the preceding suture-lines seem 
to be shortened. This feature can be distinctly traced in the figured oast (Fig. 2, 
P1. V) on the external aaddles, ae the penultimate whorl ia freed through the 
breaking off of part of the last whorl. 

The dolichophyll suture-line is distinguished by the rapid decreirse in the 
height of aaddles in the direotion from the external saddle to the auxiliary ones. 
The steep inolination of the external saddle seems to be remarkable compared with 
the deep external lobe, which is divided by a high median projection. The seoond 
lateral saddle is directed on the inner side towards the umbilicus, badly individualised 
and only indistinotly separated from the two or three following small auxiliary 
saddles. 

Dimensions of an adult qecimsn.- 
var. rsafa out .  

Dirrmetrr . . . . . . . . . . .  69 mm. 
Height of the LPlrt whorl . . . . . . . .  88 .. 
Thiokness . . . . . . . . . . .  29 , 
Width of the nmbilioal opening . . . . . . . . .  10 .. 



Locality ard Geological Po&tion.-Juvavian stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 4. 

2. PARAJUVAVITES LAUKANUS, E. r. Mojs., PI. V, Fig. 3. 

The globose figured shell is an adult individual with the apertural margin 
preserved. 

At the beginning of the last whorl the sides and external part are much inflated. 
Later there occurs a narrowing of the external part, together with a flattening of 
the sides, followed towards the end of the last whorl by a depression, which is con- 
nected again with the somewhat increasing inflation of the sides as well as with a 
broadening of the external part. The umbilical opening is not considerable though 
it comprises about half a volution. 

The aperture of the mouth is contracted by the invagination of the margin 
of the shell. 

The ~culpture shows strong ribs bordered by deeply cut intercostal furrows, 
the ribs forming a, slight concavity which opens anteriorly on the sides, and a slight 
convexity towards the anterior on the external part. In the median line of the 
external part the ribs are partially interrupted on the body-chamber cast by s 
smooth band, whilst at the beginning of the last whorl the shell does not show such 
an interruption, but the ribs are continuous on the external part. The above- 
mentioned band on the external part iy bordered on both sides by a thread-like 
line-the normal line. 

With reference to the divisions of the ribs on the sides the simple forked 
division at  halE the height of the sides is the rule. Owing to the circumstance 
that two neighbouring chief ribs occasionally unite in the vicinity of the umbilicuo 
there arise four-fold divided bundles of ribs. Three-fold divided bundles are seldom 
observed. 

Sut ures.-Not known. 

Dimem*olas.- 
Diameter . . . . . . . . . .  60 m m  .. . . . . . . . . . .  Height of the laet whorl 27 .. . . . . . . . . . . . .  Thiaknem QO .. . . . . . . . .  Width of the umbilioal opening. 6 

Locality and Geological Position.-Juvavian Stage ; found in debris near 
Lauka, e.g., probably in the Halorites-Limestone. Number of specimens 
examined, 1. 

3. PARAJUVAVITES S~RBBERGI,  E. V. Mojs., PI. V, Fig. 4, 

The figured specimen which may stand as the type of the species, possesses an 
obliquely elliptical outline, which is caused by the depressions at the beginning of 
the  1ast:whorl and at the beginning of the anterior half of it. But we oan rmognise 
no specifio character in this feature, judging by the experience gained in the case of 
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Balwiteu procyim and of P a r a  juvovites Blanfordi. We are therefore inclined to 
assign two fragments to Parajuaavites Sternbergi, as they agree in shape and sculp- 
ture with the type species, from whioh however they are distinguished by their 
normal form. 

The narrowly umbilicated shell oonsists of widely embraoing whorls, which are 
also higher than broad where they are still chambered. On the anterior half of the 
11ody-chamber whorl there is a distinct compression, connected with a corresponding 
narrowing of the external part. Extremely insignificant and scarcely noticeable 
is the opening egression of umbilicus. On the other hand the figured specimen, 
which is the only one well preserved, 8hows a distinct inflexion, or it may be described 
as a very sharp bend on the external side, near the aperture. I t  has almost the 
appearance as if here an individual, or perhaps a pathological abnormality existed, 
for on this apparently compressed part irregularly running lines of growth are 
observable on the cast. The margin of the aperture itself is not preserved. 

The soulpture at  the beginning of the last whorl is rather crowded. The 
numerous, distinctly formed transverse ribs are separated from one another by 
intercostal furroms which are as broad as the ribs. On the bodp-chamber whorl 
ribs, as well as the intercostal! furrows, increase very rapidly in width, so that a 
considerable contrast in the strength of the ril>11ing is sl~own on the last whorl, 

The divisions of the ribs occur at  varying heights on the sides, sometimes in 
the vicinity of the umbilicus, sometimes in the miclclle of the sides and sometimes 
beyond it. The bundles of ribs arising out of 'these divisions are mostly four-fold. 
hfore rarely the ribs are only singly divided ; in these the bifurcation always takes 
place only beyond the middle of the sides. The ribs run nearly straight and only 
show a slight bend whose concavity is directed anteriorly. The transverse sculpture 
is sliqhtly interrupted in the middle line of the external part. The two halves 
of the shell do not esactly correspond in their sculpture, the ribs occurring alter- 
nately in the middle line. At the beginning of the last whorl, on the external part, 
the cast shovs to the left of the median smooth band a continuous longitudinal line, 
and to the right knob-like swellings of the ribs which evidently correspond with 
the longitudinal line on the other side. Also on the margin of t,he external part 
here flattened knob-like swellings of the ribs are noticeable. 

On the anterior part of the last whorl the smooth area of the external part 
widens and occupies the whole width of the greatly narrowed external part, 
immediately behind the contracted part of the shell near the aperture. 

Slt tures.-Similar to those of the other species of Pa?*njuvavites. 
.DI:m~nsiotts.- 

In thr  l ine  of contraction. 
Dinmeter . . . . . . . . . .  5.1 mm. .. Rright of the  last whorl . . . . . . . . . .  34 
Tl~icknesq . . . . . . . . .  16 ,. .. Width of the umbilicus . . . . . . .  3.3 

Locubilly and Geolopical Position.-Juravian St'age ; of the Halorites-Liniestone 
cf the Bsmbanag Section. Number of specimcns esamiued, 3. 



4. PAB~~~VAVITES FEISTUNTELI, QBIESBACH, PL VII, Figs. 1-3. 
1880. !Zhpiten Bbrlichi, mu. Feirtaarteli, ~rieib.,  Pdrontologid Notea on the Lower Trim of the 

Himilayah Recards, Geol. Sum. of India, Vol. XIII., Pt. 9, p. 98. 
1891. Tcopiten Ehrlichi, rsr. F&tmunte2i, Grieab, Geology of the Central Hhdhyaa, Mem. Gal. 8nrrq 

of India, Vol. XXIII, p. 142. 
1892. Haloriten, ind., E. v. Mojo., Vorliinfige Bennerkungen iiber die CephalopodemFaunen der Eimal~p 

T r k  8itznngsber. his. A k d .  d. Wk, Bd. CL, p. 8. 

The originale of Griesbach's apeoiea are two somewhat weathered, loose, inter- 
nal oastafrom Rimkin P a i d  which very probably belong to the same specie0 as 
the speoimens lying before me from Bambanag, but thie is by no means beyond 
doubt. It might in fact be a question whether the species distinguished here as 
Parajuvaviteu Jacquiai is not identical with Griesbach's originals. Be a correct 
decision as to the close relationship of the two forms is impossible, I will, in order 
to retain the name of Grieabach's speciea, make urn of it for the present one. The 
somewhat more alender shape and the finer ribbing of Griesbach's casts, in compari- 
oon with those of Parajuvavites Jacquini, induce me specially to do this. 

The inner mats only possess a narrow umbilicus in consequenceof the deep 
embracing of the whorls. The external part is inflated and connected by a ewelling 
with the sidea which ascend towards the umbilioal margia.' The whorls are 
somewhat higher than broad. !Che tramverse sculpture upon the middle of the 
exfarm1 part is, in consequence of the incomplete correspondence of the two 
halves of the shell, interrupted by a band-like area. It conaists of fold-like 
rounded ribs, separated by narrow intercostal furrows, which in their oourse across 
the whorl turn from the umbilicus only a little towards the anterior. Divisions of 
the ribs OOCUF on the sides at half of their height or beyond, and bundlea of rib8 
arranged in a thm-fold manner are prevalent. Some of the chief ribs running 
from the umbilicus are distinguished by greater strength, especially on the lower 
half of the sidea 

The body-chamber whorl of full grown speoimene ie distinguished by a rather 
considerable compression of the whorl occurring before the commenoement of the 
widening of the umbilicus. This compression reaches the end of the posterior half 
of the whorl. Coinciding with the umbiliml opening, which extends over half of 
the last whorl, there again occurs a slight depression of the whorl whioh reaches 
its culminating point with the slight inflexion of the external part appearing at  
the aperture. The height of the umbilical wall decreases slightly ae the umbilicus 
widens. 

With reference to the sculpture of the body-chamber whorl : two-fold ribs as 
well as three-fold ones are seen on the posterior half of it, whilst almost exclusively 
two-fold ribs occur on the anterior half. 

1 I h d  plaaed tbwe astr in the above-oited cammdoation in Holwitu without bring PO y howledge of tb 
last whorl. 

In the front view, Fig. ab., the nmbilid margin h~ been wrongly wprewnbd u turned npwardn. The a n m  
of thin ertoneona repmntsrion amse from the aircomrtnnee that on the anterior broken edge part of the area d 
the idor WM broken oE, whereby the u m b i  margin appeued to jut out  
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Wear the aperture the ribs unite over the external part. Here they are also 
narrower and stand closer together. 

Parajuvavitee Pdetmanteli is, as above mentioned, very closely related to 
Parajuvauites Jacquinil As distinguishing features, besides the dimensions, thew 
may be mentioned the flatter shape of Parajuvavitee FeietmanteZi, the not incon- 
siderable compression of the last whorl and the appearance of three-foldribs on its 
posterior half. 

Sulure8.-The indistinctly dolichophyll suture-line reaches its greatest depth 
in the first lateral lobe, which, like the two halves of the external lobe and the 
other lobes is one-pointed. The greatest height is reached by the slender external 
saddle, which is followed by the other saddles, decreasing rapidly in height. Of 
auxiliary lobes there are three to four beyond the umbilical margin. The first of 
them has the least depth, whilst those following towards the umbilicus increase in 
depth. The slight depth of the group of auxiliary lobes is remarkable when 
compared with the lateral lobes. 

Dimension8,- 
Diameter . . . . . . .  7.2 mm. .. . . . . . . . . . .  Height of thebst whorl 30 .. Thiakoena . . . . . . . . .  27 .. Width of the nmbiliaos . . . . .  11 

LocaZity a d  Ueologiaal Podtioa.- Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specilnens examined, 6 ; and in the same 
horizon near Rimkin Paiar, 2. 

6. PARAJUV~VITE~ JACQUINI, E. v. Mojs., P1. VI, Figs. 41-7; P1. VII, Figs. 1-2. 

The individual variations to which this species in respeot to its size as 
well as its ribbing is subject are not unimportant, There are, however, transi- 
tional forms between the extreme individuals which are figured here, so that there 
can be no doubt that they are speoifically identical. 

The species is closely related to ~omjrvaa i tes  Feiettnanteli and the internal 
casts of Parajuvadtee Jmquini are only to be distinguished from the casts of .Pam. 
jraavitee Fekstmante2i by their sombwhat coarser ribbing and their mostly somewhat 
thicker shape. Although the external part is as a rule rounded, it is in some 
specimens, as in the cast figured on Plate VII, somewhat flattened. 

But a correct distinction between the two closely related species is only possible 
in specimens which are full grown and provided with a body-chamber whorl. 
While Parujuvavites Feietmattleti shows, in mnsequence of the considerable oom- 
pression in the region of the aperture, an obliquely elliptic outline of the bodg- 
chamber whorl, the compression in Parjuvavites' Jmquini; connected with nu 
extraordinary increase of height, occurs somewhat later, almost coinciding with the 
umbilical opening, and the outline of the whole shell is not remarkably influenced 
by the oompression which is principally confined. to the ' narrowing of the. external 

P** At the aperture there is an inflexion of the shell which is strongest on the 
external part and through which the lumen of the tube suffers no inoonsiderable 
contraction (Fig. 4, P1. VI). 

B 



HIMALAYAN FOSSILS. 

While the inner whorls show no variations worth mentionhg in the s t r eq th  
and proximity of the ribbing, very important individual deviatiow oloaar on 
the body-chamber whorl. In figure 4, P1. VI, the form with the most 
close-set ribs is represented. At the beginning of the last wharl thie epeaimen 
still ahow8 three three-fold divided ribs-this three-fold division is the rule in the 
inner whorls-whioh are then followed by singly forked ribs. Towards the aperture 
the ribs are closer together and become finer and three-fold ribs occur here and 
there, but these always follow undivided single ribs. 

The specimen, namely, fig. 6 of the same plate, possesses broader ribs separated 
by wide intercostal furrows on the body-ohamber whorl These riba rue only at 
the beginning of the whorl twice trifurcate, but otherwise, with a single excep- 
tion, only bifurcate. Towards the aperture the position of the bifurcation of tbe r i b  
is more and more outwards. 
, I n  specimen, ztiz., Fig. 6 of the same plate, there are only forked ribs, aepar~ted 

by very wide interoostal furrows and therefore far apart from one another. Also in 
this specimen, distinguished by its small size, the position of the division of the ribs 
is more and more outwards towards the aperture. 

I n  the similarly small specimen, Fig. 7 of the same plate, the ribs are on the 
greater part of the last whorl wide apart and separated from one another by broad 
interoostal furrows. Only towards the aperture, where the external part widens 
again, the ribs become more numerous and are thus neoessarily closer together. 
There are no tripartite ribs in the whole circumference of the last whorl, but single 
undivided ribs are here and there to be observed. The predominant kind of rib- 
division is the bipartite one. The part near the umbilioal opening seems smooth 
on the cast, so that the ribs only begin beyond this emooth area. 

In  Figure 1 of Plate VI I  a complete s p i m e n  is represented, which is equal 
in siee to the laat specimen spoken of (Fig. 7, Plate VI), but is distinguished from it 
by much more numerous and closer-set rib. Tripartite ribs are fwnd  especially on 
the posterior part of the last whorl, but also here and them in the anterior regions. 
The bipartite rib ki bere alm the predominant one. The area mrrounding the 
umbilical opening is smooth on the ca t .  I n  the median region of the external 
part the scdptum is interrupted by a smooth area where the ribe die out. Only 
in the foremost part of the body-chamber whorl the sculptam covers the external 
part more or less oompletely. 

8ubweu.-With respect to the suture-line, the feature mectioned under several 
species of the closely related genus Halorites, aiz., the mmp~ilication of the last 
closely eot suture-lines, must also here be stated to exist. Internal caste show 
more complicated sutures with high slender saddles and deep lobes, whilst the 
iaet sutu~as are distinguished by the widening and lowering of the saddlea, assooiat- 
ad with more simple indentations. 

Contrasted with Parajumvites Peietmanteli important differences in the coulse 
of the suture-line are scarcely to be established, exoept that the lateral lobes in 
Pmj&oatiles Jacquijri appear marly two-pointed and that beyond the umbilical 



margin tb& are in Parajuvaaitee Peietmanteli four, in Parajuvavitee Jacqrini, on 
the other hand, only two auxiliary lobes. 

Dimensions.- 
Diameter . . . . . . . . . . . .  60mm. . . . . . . . . .  Height of the Id whorl 8Q , 
Tl~ickntw , , r a * . . . . . . .  % , ,  
Widthofthenmbilirm . . . . . . . . .  8 , 

Lwali ty  and Qeological Yoedlwn.--Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Wion .  Number af specimens examinad, a& 

6. PAUJUVAYIT~ T~~NDALL& E. V. Mob., P1. VII, Figs. 3, 4. 

Like Para jmavitee Fewttnanteli and Parajuvaaitee buddhaious the present 
opeoies is also distinguished by an obliquely elliptioal outline of the body-ohamber 
whorl. But while in the above-named two speoies the position of the strongest oom- 
pression, respectively, of the expansion caused by it, is just half a whorl behind the 
aperture, a depression lies in Parajuvaviter Qndalli half a whorl behind the aperture 
and the strongest expansion is only a fourth of a whorl behind the aperture. Pat.* 
juvaviier l'yndalli shares with Parajuvaaiter buddhaicue alternating regions of de- 
pression and oompression, and both are distinguished by this feature, whioh appears 
on the seoond half of the penultimate whorl, from Parajuaavideu PeietrraasteZi, in 
which only a single expansion occurs on the last whorl. 

I n  the last expansion conneoted with a very oonsiderable compression the 
previously widely arched external part narrows in Parajuvaviter Tyndalli into an 
obtuse narrow arch and increases in width again towards the depressed aperture, 
This strong pointing of the external part is not visible in our h n t  view, Fig. 3b, for 
the reason that it only occurs in the anterior half of the last whorl. The present 
species also has the same oircurnference at the umbilical opening as Parajuvagter 
buddhaicur. 

With reference to the character of the sculpture there exists a greater similarity 
however, to Parojuvavites Feistmanteli. The rather strong ribs are on the inner 
whorls mostly tripartite, but on the bodymohamber whorl partly bipartite, partly 
tripartite and here and there even also quadripartite. In two forms to whioh 
the figured one belongs, the ribs are compressed together fold-like ; in two other 
specimens, on the other hand, they are smaller and raised. On the external part the 
soulpture is interrupted by a smooth band. 

Suture8.-The sutures shown in the illustration form the penultimate of the 
strongly interlooking last suture-lines, probably considerably reduoed in height. TO 
all appearance the suture-lines lying farther baok might have muoh slenderer 
higher saddles and agree with the sutures of related speoies in essential points. Beyond 
the umbilioal margin there are three small auxiliaFg lobes. The fmt lateral lobe 
ends in a deep point. Its double point is an e m r  of the draughtsman, who drew 
the point at the side of the external d d l e  down to the middle of the lobe. 

B a 



Dimemnsions.- 
Diameter . . . . . . . . . . . .  6 0 m m .  . . . . . . . .  ,, Heightofthelastwhorlabont 26 .. . . . . . . . . .  Thioknees of the h t  whorl 20 .. . . . . . . . .  Width of the nmbilione about 7 

Locality attd Geological Position.-Juvavian Stage; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 4. 

7. PARAJUVAVITES RENABDI, E. V. Mojs., P1. VII, Fig. 6. 

This slender form seems to be most closely related to Parajuvavitee buddhaicus 
from whioh, apart from its much smaller size, it is spe~ially distinguished by its 
regular outline and by the fact that the external part is never pointed. 

At the beginning of the last whorl the small shell possesses a narrow, slightly 
flattened external part and flat slightly inflated sides, which after the cornmen* 
ment of the umbilical opening become still flatter, increasing a t  the same time in 
height. The external part widens again towards the aperture without becoming 
flatter. Though the umbilical opening does not expand widely, it comprises how- 
ever more than half of the last whorl. 

The sculpture consists at the beginning of the last whorl of closely-set fine ribs 
which fork at  various heights and are strong and rounded at  their upper end. 
These ribs are mostly arranged in bundles of four or five. Ribs which are only once 
forked are rare. The sculpture is interrupted on thb external part and shows a 
thread-like longitudinal line a t  the be,oinning of the last whorl which soon disappears 
again and which does not exactly keep to the middle of the external part but inclinm 
somewhat towards the left. 

I With the beginning of the umbilical opening, especially on the sides, the ribs 
become broader and more fold-like, the intercostal furrows increase in breadth and the 
forked ribs are not distinctly joined to the strong chief ribs but run into the broad 
intercostal furrows of the chief ribs, without any strongly marked boundary. On 
the anterior part of the last whorl, where the external part widens again, the ribs, 
which have been interrupted up to this on the external part, close completely, form- . 

ing a short arched external lobe in such a manner that the ribs which have again 
become much stronger and very distinctly marked on the sides reach their greateot 
strength in the middle of the external part. This therefore evidently shorn a tend. 
ency of the ribs to close together and to become stronger at  the termination of the 
body-chamber whorl. At the aperture the shell bends slightly over towards the 
lumen of the tube. 

Sutrrree.- Not known. 

Dinlensime.- 
. . . . . . . . . . . .  Diameter 43 mm. 

Height of the Inst whorl . . . . . . . . .  19 . 
Thicknem~ ,, ,. ,, . . l 8 , ,  

Width of the nmbilious . . . . . . . . . 6 , ,  
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i50calily and Qeological Positkoa.-Juvavian Stage ; of the Hsloritea-Limestone 
of the Bambanag Section. Number of specimens examined, 1. 

8. PARAJUVAVITES LUDOLPI, E. V. Mojs., P1. VII, Figs. 7-9. 

That these specimens belong to a species which is distinguished by an 
extraordinarily small umbilical opening and are not to be regarded as incomplete 
examples of a form with a wider umbilical opening, is especially proved by the 
form, Fig. 8, which is provided with a contracted aperture. But that also the 
two other specimens, in which, it is true, the aperture is wanting, are almost com- 
pletely full grown individuals, is seen in the closing together of the ribs in the 
sculpture of the external part, which in Parajuvavites begins as a rule, only in the 
last part of the last whorl in mature individuals. The two specimens, namely, Figs. 7 
and 8, represent a somewhat smaller flatter variety, with flatter external part, 
whilst the form, Fig. 9, belongs to a larger, thicker variety whose external 
part is more rounded. 

The beginning of the opening, which comprises the anterior half of the last 
whorl, but is only associated with a comparatively slight widening of the umbilicus, 
is remarkable on the sides for its oompression and on the external part for its 
narrowing. As a rule there is a widening towards the aperture again of the exter- 
nal part caused by the depression which exists there. 

w i th  reference to the sculpture, which consists of strong broad ribs with wide 
interoostal furrows, the form represented in Fig. 7 is distinguished by the 
strong bending of the ribs on the sides. The bipartite rib is the predominant one. 
Through the joining of the stems of two neighbouring forked ribs there arise bundles 
of quadripartite ribs. Tripartite ribs are seldom observed. The large specimen, 
Fig. 9, shows more faintly developed and more fold-like ribs in the Wmpressed 
region of the sides. 

On the external part of the inner whorls and on the greater part of the body- 
chamber whorl the sculpture is interrupted, a condition which is connected with 
the alternate appearance of the ribs ooming from both sides. Only in the last fourth 
of the last whorl the above-mentioned closing of the ribs takes place, which is at 
the same time associated with their strengthening. 

Sutures.-The simple form of the sutures, which keep the middle course 
between brachyphyll and doliohophyll development, might be traced to the fact 
that the sutures, represented in Fig. 7, are the last which immediately precede the 
body-chamber. The type of suture is the same as in the other ~pecies of Parajuva- 
&tea. There are two small auxiliary lobes outside the umbilical margin. The two 
halves of the external lobe, as well as the lateral auxiliary lobes, are one-pointed.' 

Dimemione.- 
Diameter . . . . . . . . . .  43 mm. .. . . . . . . . . .  . Height of the leat whorl 20 
Thiokneee ,, ,, ,, . . . . . . . . .  1 4 ,  
Width of the ulobiliour . . . . . .  4 .. 

That the lateral lobe hss two poitte in our i1:uetration ia due to an error on the pert of the draugbteman. 
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Lmality and CrdoEopicc~E Position.Tumrian Stage ; of Halorib-Limebtone of 
the Bambanag Section. Number of a- examined, 41. 

9. PABAJUVAYITB~ XINO& E. v. Moje., P1. WI, Fig. 6. 

This form is closely allied to Para;jzlvaviter Ztcdotfi, and is perhaps only 
r variety of that species. But aa no transitional forms are known, and not only ita 
smaller size but also the finer and muoh more closely eet sculpture may be taken 
ae distinguishing featma, it seems to me advisable to regard Parajuvavitee minor 
aa an independent form. 

The slightly compressed shell, provided with a rounded, not very wide external 
part, possesses an umbilioue which is proportionally wide and only hae a very small 
umbilical opening on the anterior part of the body-chamber whorl. The stronger 
compression of the whorl which occurs in other species is here ecaraely indicated by 
reason of the small umbilical opening. Towards the aperture, however, there ie a 
slight depression of the whorl especially noticeable on the flattened portion of the 
external part. The margin of the aperture ia not preserved ; but from eome frag- 
mentary remains it is to be seen that the tube has also in the present species under- 
gone a narrowing through the inflexion of the aperture. 

The bundles of ribs arising through their division comprise furoations 2 to 6 in 
number. I n  the bundles, whioh are more than tripartite, the first furcation ocoura 
in the vioinity of the umbilical margin. The other furcations are beyond the 
middle of the sides. On the infleoted part of the aperture the ribs are distinguished 
by greater flnenese and a more crowded condition. On the external part the sculp- 
ture with alternating ribs coming from both halves of the shell is slightly interrupted 
in the median line, and the tendency of the ribs to continuously cross the 
external part is only exhibited in the region of the aperture. Interrupted,ribs are 
also here predominant, msociated with uninterrupted on- which irregularly alter- 
nate with the former. 

Sutures.-Not known in detail, 

Dirneneion8.- 
Dlameter . . . . . . . . . . . .  84 mm. 
Height of the lrret whorl . . .  17 ,, .. . . . . . . . . .  ~ ~ ~ t h  ,, ,, ,l l a  
Width of the nmbilianr . . . . . . . .  4 .. 

Zooality and GTeoZogicaZ Position.-Juvavian Stage ; of the Halorites-Lime&om 
of the Bambaasg Section. Number of specimens examined, 1, 

By its dimensions and the strength of its sculpture this s p i e s  showr 
the greatest resemblance to Parajuvavites minor, from whioh it ia, however, dhtin- 
gui~hed by tha greater expansion of ths umbilical opening and the greater width of 
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the nrnbilicm uaueed by this, a8 well as by the d t e m i n g  appearanoe of strongly 
developed prinoipal ribe. 

The small shell posaesaes slightly flattened sides and a flattened external part, 
wpamted from the adea by rounded margina. The umbilicue is already propor- 
tionally wide before the beginning of the umbilical opening which comprisee more 
than the anterior half of the body-chamber whorl. 

The d p t &  shows strimlike folds, wbich, however, vary somewhat through 
the murrence of isolated, strongly awollen ribs, These etronger chief r i b  are 
epecially shown in the posterior half of the last whorl, but also here and there on 
the extreme anterior part of thb  whorl. The paired division of the ribs is also in 
this form the predominant one but tripartite ribs alao ocaur. Two neighbonring 
stem ribs eometimea mite on the lower half of the sides, whereby bundles of four to 
five divisions arise. 

The intercostal furrows increase in width towarde the aperture, 80 that the ribs 
are now wide apart from one another. Lines of growth running parallel with the 
ribs WUP also in this region. 

On the external part the sculpture on the posterior part of the last whorl ir 
slightly interrupted by the alternation of the ribs ; but on the anterior half of the 
last whorl the r i b  ran in undiminished strength and uninterruptedly acroos the ex- 
ternal part. 

Sutrre8.-Not known. 

D M - . -  
Diameter . . . . . . . . . .  3% mm. . . . . . . . . . .  Height of the Imt wborl 16 ,, 
Thioknen, ,, ,, . . . . . . . . .  11 ,, . . . . . . . . .  Widthofthenmbil io~.  6 -  

Locatity and UeoZogicaE Position.--Juvavian Stage ; of the Haloritem-Limestone 
of the Bambanag Section. Number of specimens examined, 1. 

11. PAB~JUVAVITE~ BUDDHAICU8, E. V. Mojs., P1. VIII., Figs. 1-5. 

The inner whorls, excluding the penultimate, show normal outlines oansed by 
their regular growth. Where the shell-diameter is 10 mm. they am already higher 
than they are wide and possess a wellinflated external pa& wbich gradually pasea 
over into the sides which ascend towards the umbilical margin. The whorls are 
ahnoat completely embrming, so that only a very narrow umbilima remain8 open. 

The body-chamber whorl tak an obliquely elliptical form in contrast to 
the inner whorls and shows in its ante~ior half a considerable widening of the 
umbilicus caused by its divergence towards the aperture. Taken as a whoIe the 
body-chamber whorl, looked at from the side, appears egg-ahaped, whereby tha 
aperture of the shell minoides with the longitudinal axis of the egg. The greatest 
compression, which is oonneoted with a very ooneiderable narrowing of the external 
part, lies thus opposite the mouth, half a whorl backwards, Thir compression, a8 
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may be seen especially on the incomplete example of the body-chamber in Fig. 3,' 
is preceded by an inflected portion, in which the breadth of ithe external part 
visibly diminishes. 

I n  the anterior half of the body-chamber whorl a depression again mcurs, 
following which the breadth of the external part gradually increaees again towards 
the aperture. At the mouth itself a slight lateral and external inflexion of the 
shell towards the lumen of the tube takes place. 

The sculpture consists of very numerous, fine, transverse ribs which on the 
inner whorls in the middle line of the external part seem only to be very slightly 
weakened, so that they almost continuously oross the external part. The bundles 
which arise from the manner in which the ribs are forked are tripartite to quadri- 
partite. The stronger stem-ribs of the simple bundles, however, close together in 
the region of the umbilicus with their neighbouring ribs, whereby pairs of bundles 
arise composed of two simple bundles of ribs. 

On the body-chamber whorl there is as a rule on the external part a more or 
less pronounced interruption of the sculpture. In  some forms, as, for instance, 
in that represented in Fig. 1, there arises on the strongly pointed external part a 
keel-like, smooth band by which the transverse sculpture coming alternately from 
both halves of the shell is interrupted. On the right side this band, confined to 
the posterior third of the body-chamber whorl, is bordered by a fine incised line. 
The ribs close together again on the external part, towards the aperture. The 
lateral sculpture is likewise subject to some variations on the body-ohamber whorl. 
I n  the typical specimen, 1, ooinciding with the oommenoement of the narrowing 
of the external part the stem-ribs are conspicuous. They are wide apart from one 
another, increase in breadth and are swollen, knob-like, at  less than half the height 
of the sides. The considerably widening intercostal furrows, however, remain 
smooth, without showing separated secondary ribs. Only towards the outer margin 
the inserted secondary ribs appear then again, but disconnectedly, witllout being 
visibly joined to the stem-ribs. From their ahort course and their position these 
secondary ribs remind us of the marginal knobs of Ratorites. Towards the aper- 
ture the connection between the primary and the secondary ribs is again noticeable, 
but the primary ribs are closer together and appear therefore more numerous. 
Specimens with remnants of the shell preserved (Fig. 3a) show distinct linee of 
growth on the broad stem ribs of the compressed portion. In  other speoimens as, 
for instance, in the variety represented in Fig. 2, the conneotion between the 
primary and ~econdary ribs is, it is true, not broken as in the typical forms, but 
the secondary ribs appear flattened and indistinot as compared with the primary 
ribs. The bundles are mostly quadripartite. 

Sutures.-The suture-line showu in Fig. 3b is taken from the septum im- 
mediately preceding the body-obamber of a ,  full-grown specimen. It is reduced 
in height compared with the sutures of the preceding chambers, so that the 
external saddle especially seems to be greatly widened at  its base. The saddles 
are, on the whole, slender and the lobes wide. I n  the young the denticulation is 
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veq weak, so that one might almost speak of brachyphyll development (Pig. 6). 
The sutures take later the dolichophyll form. 

The two halves of the external lobe, separated by a reotangular median projee 
tion, as well as the other lobes, are one-pointed. The external and the first lateral lohe 
reach about the same depth. Outside the umbilical suture are one to two auxiliary 
lobes. The external is the highest of all the saddles, but the height given 
to it in Fig. 3b seems to be somewhat exaggerated. Also the details of the highest 
point in the saddle are so far incorrectly represented aa to show that no furoation 
into two branches of nearly the same height exists. The external saddle ends, more 
over, as in the other species of Parajuvadtes, with the principal stem, undivided at  
the top, whilst below the summit of the saddle, on the external part, a larger lateral 
branch frees itself, which in the drawing haa been drawn too high. 

The length of the body-chamber comprises an entire whorl. 

Dimeneion8.- 1 

Diameter . . . . . . . . . . . .  63mm.  
Height of the latt whorl . . .  20 ,. 
Thicknese . . . . . . . . . . . . . . . .  18.6, .. Width of the nmbilicns . . . . . . . . . .  6 

Locality and Oeologicul Position.-Juvavian Stage ; of the Haloriteti-Limestone 
of the Bambanag Section. Number of specimens examined, 32. 

12. PABAJUVAVITES STOLICZKAI, E. V. Mojs., P1. IX., Figs. 2, 3. 

The species here described, which of all the forms known up to the p m n t  
time seems to be the one most closely related to Parajuvavitee Btatlfordi, is distin- 
guished from that species, an well as from all other species of the genus Paraju- 
vadtes by the proportionally widely opened umbilicus. In contrast to the narrowly- 
umbilicated chambered casts of other species, the utnbilicus in Parajuvavites 
Stoliczkai is already pretty widely opened on the aaats of the inner whorls, After 
the beginning of the umbilical opening, which is connected with a stronger com- 
pression of the sides, the width of the umbilicus increases in a greater degree on 
the anterior half of the mature body-chamber whorl. On account of the relative 
width of the umbilicus of the inner whorls the umbilical opening is not so striking 
in ite appearance as in species with narrowly umbilicated inner whorls. 

The two figured specimens somewhat differ from each other in the outer form 
as well as in the ornamentation, and are to be regarded as varieties of one 
species. The narrower form, Fig. 3, PI. IX, possesees more numerous ribs 
and appears in onnsequence more closely ribbed than the other (broader) one, Pig. 3, 
which is provided with stronger ribs following one another at  wider intervals. 
Slight differences between the two varieties also exist in reference to the mode of 
division of the ribs. The tripartite division of the ribs prevails over the bipartite 
in the more finely ribbed variety, whilst in the more coarsely ribbed variety the 
reverse of this takes place. The place of division in the latter, towards the end of 

B 
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the last whorl, is farther outwards, and not rarely the divisions assume the charader 
of intercalations in both varieties. 

The ribs coming alternately from both halves of the shell are interrupted on 
' the external part by a smooth band, which in'the coarsely ribbed variety inoreaeea 

in width on the anterior half of the last whorl. Whether the ribs close together 
on the external part near the aperture in this variety as is the oase in the h e l g  
ribbed variety, Fig. 2, cannot be determined on account of the inoomplete pre- 
servation of the specimen represented in Pig. 3. 

It must be remarked, however, that after the beginning of the divergence of 
the umbilical margin towards the aperture the sides, in their lower half, lose the 
irlflation which they had shown before and become quite flat. 

Variations in size are also to be observed in Parajuuava'tes Stolicakai. There is 
a nearly complete finely ribbed specimen, provided with a body-ohamber whorl, 
41 mm. in diameter, in which towards the anterior end of the last whorl the ribs 
on the external part close completely together. 

Sutures.-Not known. 

Diameter . . . . . . . .  78 -. . . . . . . . .  Height of the laet whorl 38 ,, . . . . . . . . . . . . . . . .  Thiakneea 9 ,s 
Width of the nmbilieos . m a . . . . . . .  16 rn 

Locality and Geological Po8itiom.--Juvavian Stage ; of the HaloribLimeetone 
of the Bambanag Section. Nuxber of specimens examined, 6. 

13. PARA~UVAVITE~, n. f. ind., P1. IX., Fig. 1. 

The last whorl of the specimen figured belongs for the greater part to the 
body-chamber, but sa the anterior half of the body-chamber whorl is wanting i t  
cannot be determined whether we have to deal with an incomplete full-grown, or 
with an incomplete young form. It appean, how eve^, as if the umbilical 
opening would begin near the anterior broken margin, for the sides become here 
flatter and the curvature of the umbilical margin seems to change its :course, 
I n  that case one would be dealing with an incompletely-preserved full-grown speci- 
men which might be related to  Paraju~asite8 Jocquini. At the beginning of 
the last whorl the thickness is still greater than the height, but a t  the end of 
i t  (where, as mentioned, probably the umbilical opening begins with the 
compression of the whorl) this condition has changed. The height has become 
~ o m e ~ h a t  greater than the thicknea. The umbilicus is open and proportionally 
wide. 

But the most striking feature consists in the conspicuous sigmoidal curvature 
of the ribs on the sides, which are narrowest near the umbilical margin and 
increase considerably in width towards the outer margin. The intercostal furrows 
are very wide, so that, as a rule, bifurcated ribs are not very numerous. 

S n  interruption of the alternately-appearing ribs takes plaoe on the truncated 
external part as far aa the chambered part of the shell extends. On the bodg. 





fore show no paulostome ribs at all on the last whorl by which they could fore- 
shadow the appearance of a Juvaoitee from the group of Interrupti. 

The present form agrees perfectly with Ancstomites rotundue in its outer shape ; 
but some deviations are shown in the sculpture of the chambered part of the 
shell. It is first to be remarked that in Anatorniter banabanbgefl8ir the ribs are 
more numerous and much finer, whereby the intercostal furrows become narrower 
and flatter. The rib behind the paulostome furrow is more st.rongly inflated. On 
its posterior side two furcated ribs as a rule free themselves, so that it becomes 
tripartite. Owing to the fact that the forked rib preceding i t  joins i t  towards the 
umbilical margin a bundle of quinquepartite ribs may arise. 

The number of the paulostome furrows occurring in the circumference of one 
whorl must have been considerably greater than in Aplc~tomites rotundue, b r  in the 
posterior half of the last whorl in the specimen figured four paulostome furrows 
are still to be seen, whilst in Anatomites rotundue three to four paulostomes only 
ocour in the circumference of a whole whorl. 

The number of the ribs and the mode of their division vary in each area 
formed by the paulostome. The prevailing tendency is that the ribs which at first 
furcate outside the umbilical margin undergo yet another furcation farther outside, 
whereby bundles of tri- to quadri-partite ribs arise which likewise may fuse at their 
base on the umbilical margin. The paulostomes are divided by single ribs of 
normal strength. After the disappearance of the paulostomes the above-mentioned 
mode of division of the ribs becomes the prevailing one. 

The transverse sculpture seems to be slightly interrupted on the middle line of 
the external part, though the ribs come from both sides correspondingly (not alter- 
nately). A slight weakening is also noticeable on the stronger ribs preceding the 
paulostomes. 

Sutures.-Not known in detail. The degree of denticulation is about the same 
as in Anatolmitee rotundw. 

Dirnenaion8.- 
Diameter . . . . . . . . . . .  23mm. .. Height of the lset whorl . . . . . . . . a .  12 
Breadth ,, ,, ,, . . . . . . . . . 1 8 n  
Width of the nmbilioos . . . . . . . . . .  2.6 .. 

Locality and GFeologica2 Position.-Carnic Stage; in the Daonella beds of the 
Bambanag Rection. Number of specimens examined, 1. 

2. JUVAVITES (ANATOMITES) EUGENII, E. V. Mojs., P1. XI., Fig. 3. 

The small chambered cast, with outlines similar to those of Anatornitee Caroli, 
8hows in the circumference of the last whorl only three paulostomes, which are 
however tolerably wide and divided by unforked middle ribs. The foremost of these 
paulostomes is only recognisable at  its commencement on the anterior broken 
margin in the vicinity of the umbilicus. The number of the ribs wcurring in the 
areas between the paulostomes is a very considerable one, as above 1 4  to 15 fine, 
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sharp-edged, little ribs are present in the single bundles of ribs. It is further 
very noteworthy that behind the first paulostome in the posterior part of the last 
whorl the bundle of the ribs has a chain-like appearance, but in the next following 
anterior bundle this is not tbe case. Such ohain-ribs have elsewhere been observed 
in the group of Amtomitee internnittentee (of. Anat. Pirechi, Anat. Hyppotiti, Anot. 

I 

dinbidiatus, Ana t. Beyrichi, etc.) 
With the exception of stronger paulostome ribs which close together on the 

external part, the ribs of the bundles occur alternately in the middle line of the 
external part. This interruption of the ribs runs like a smooth band through the 
whole length of the bundle to the paulostome ribs. The direction of the paulostome 
furrows is obliquely inalined towards the anterior. 

, I *. Suture8.-Not known in detail. 
D i m d n 8 . -  

Diameter . . . . . . . . . . .  . l P 6 m m .  .. . . . . . . . . .  Height of theleet whorl 6'6 .. Thioknem . . . . . . . . . . . . . . . .  6.6 
Widthofthenmbilioas . . . . . . .  1 ,, 

. Locality 4 UeologicaZ Position.-Carnio Stage ; pyritiaed in the Daonella 
beds of Rimkin Paiar. Number of specimens examined, 1. 

3. JUVAVITES (ANATOMITES) CABOLI, E. v.. Mojs;, P1. XI., Fig. 2. 

This species is comparable with dnatomiteu U~b~otufadu8 aord Bnatomiteu 
Brochii from the Julian deposits of the Rothelstein, near Aussee.' 

Amtomites subroturdus shows special resemblance to the species hew de 
scribed, agreeing with it also in the outline of the shell. But the number of the 
paulostomea a8 well aa the number of the ribs occurring in the areas between the 
paulostomes differ and thus necessitate the form represented being made an 
independent speaies. 

In  the chumference of the last ohambered whorl thew are four paulostomes 
divided by unforked middle ribs. The division of the bundles of ribs between the 
paulostomee is eleven- to twelve-fold. The ribs appear to be very narrow and sharp- 
edged, and the intercostal furrows broad. The paulostome ribs as well as those ribs 
nearest to them curve over the external part with a oonvexity turned somewhat 
anteriorly. 

Though both halves of the shell are formed symmetrically and the ribs mr- 
respond in dirwtion, they have, on the external part in the middle line, a slight 
interruption which is likewise still faintly indioated in the paulostome ribs which 
are more strongly inflated on the external side. 

The preoeding whorl, seen in Fig. 2b, appears as in dnatomites ~ o t a d u e  (Ceph. d. 
Hallet. Kalke, 11. Bd., Taf. 196, Fig. 11), excepting the distinctly developed 
paulostornes, to be ~mooth shelled, or provided only with faint indioationa of 
transversely running folds in the areas between the .paulostomes. 

Caphaloden der EhWitter Kdke, Bd. II., pp. 106 and 104, Tlf. Xa., Fis& 6 and 10. 



8utures.-Not tramable in detail. 

llimessions.- 
Diameter. . . . . . . . . . . .  21 m a  
Height of the laat whorl . . . . . . . . . .  IPS .. 
Thicknos6 ,, ,, ,, . . . . . . . . .  . l a , ,  
Width of the nmbilions . . . . . . . . . .  P8 .. 

Xocality and Geological Position.-Carnic Stage ; silicified, in the Daonella beds 
8. E. of Rimkin Paiar. Number of speoimens examined, 1. 

b. GRIESBACHITES. 

GBIESBACHITES MEDLEYANUS, STOLIOZKA, P1. X., Pig, 2. 

1866. Ammoniter Medlryanlu, Stoliozka, Qeologiaal Sections across the Hid layan  Mcmntrinr M e n  
Qeol. Snney of India, Pol. V., p. 64, PI. IV., Fig. 6. 

1892. &ageniter M e d l e ~ a w ,  E. v. Moje., VorEufige Bemerknngen iiber die Cephalopoden-Fan?en dor 
Himalaya-Trias. Sitzongsber. kais. Akad. d. Wiw. Math.-naturw. Cl., Bd. Cl., Abth. I, p. 6. 

1893. Bagmiter M 8 d l e y a ~ w ,  E. v. Mojs., Cepbalopoden der Hallstater Kalke, Bd. lI., p. 157. 

Btoliczka's original specimen, here figured anew, represents a chambered cast. 
The widely expanding shell only possesses a narrow umbilicus from which the 

overhanging inflated umbilical wall rises rather steeply to the rounded umbilical 
margin. The whorls are somewhat higher than wide, and are inflated moderately 
on the sides, but strongly so on the external part, with the greatest width near the 
umbilical margin. 

The sculpture is only faintly indicated on the sides by very flat, scarcely per- 
oeptible folds, of whose possible mode of division nothing definite could be said. 
I n  contrast to  this faint sculpture on the sides stands the, tolerably strong and 
distinctly developed sculpture on the external part which begins in the spiral of the 
marginal tubercles distinguished by their remarkable size. 

I n  the circumference of the last whorl there are fourteen marginal tuberoles, 
while the number of the ribs on the external part seems to exceed fifty. The mn- 
nwtion of the ribs with the marginal tubercles on the external part occurs only 
alternately, there being intervals of from two to three rib8 without tubercles. Thia 
is shown in such a manner that one or two ribs run out from the marginal tubercles. 
The ribs on the external part run (forming a very slight anteriorly directed curva- 
ture) nearly~continuously across the external part, in the middle line of which a 
slight weakening of the ribs becomes noticeable. 

Suturer.-The existence of distinctly individualised auxiliary lobes, as well as 
the regular gradual decrease in size of each of the sutural elements in the direction 
of the umbilical suture from the external part are among the features which the 
present species has in common with other species of Juvavites, especially of the 
group of Juvavites illaterrupti, as, for instan-, Juvavites interruptue, Juvauite~ 
rubinterruptus. • 



The number of septa occurring in the last ohambered whorl, where the ehell 
has a diameter of 92 mm., amounts only to nine. As in spite of this the saddles of 
the posteriorly lying septa touch the lobes of the septa which immediately succeed 
them anteriorly, the lobes and saddles are very long and narrow. 

The external lobe, which is somewbat shorter than the b t  lateral lobe, 
occupies, as is seen in the front view, Fig. 2b, a considerable breadth. It .is divided 
inta two points by a broad, tolerably high median projection which is depressed in 
the middle. The points incline t~wards the succeeding external saddles, Similar 
median projections are found pretty frequently in Jwvavites, and have also been 
observed in the trachyostraoan genera Halo~ites, Sagmitee, Tibetitee and Hauerites. 

The lateral and auxiliary lobes end in one point, but the lateral lobes also 
possess shorter lateral points, which added to the deep middle point produce a 
threefold division. The number of the auxiliary lobes external to the umbilical 
margin amounts to two. Internal to the umbilical margin a third auxiliary lobe 
succeeds and a fourth meets the umbilical suture. 

The saddles are distinguished by a great number of lateral branches, which 
proceed from the long and slender stem. Above they end with three larger lappets. 

Dimewioa8.- 
Diameter . . . . . .  9Srnm.. 
Height of the lart whorl . . . . . . . . . .  61 .. 
Thickness , , . . , . . . . . . . . . . .  44 .. 
Width of the umbilicus . . . . . . . . .  8 .. 

Locality and Geological Podtion.-Horizon and Locality unknown, probably 
from the '( Daonella beds " (dark limestone). Number of specimens examined, 1. 

2. GELIESBACHITBB HANNI, E. V. Mojs., P1. X., Figs. 3-6. 

Of this interesting form there are unfortunately on1 y more or less fragmentary 
specimens before me, which are also partly distorted by pressure. To these 
belongs also the apparently still completely chambered specimen, Fig. 4, in which 
the umbilical margin is, on account of the compression it has undergong more 
strongly marked than in the other fragments under consideration. 

The shape of the shell seems in the more inflated variety, Fig. 3, to agree in 
general with the outline of Griesbachitee dledleyanw, while the typical form, Figs. 
4 and 6, possesses somewhat flatter sides and a distinct, subangular, umbilical mar- 
gin. The thicker variety, aa well aa the type, is distinguished from Griesbachibet 
Medleyanus besides by the considerably greater width of the umbilicue. But the 
nature of the ornamentation constitutes the most important distinotion between 
Grrdesbaahides E d  and U. Medleganue. The presence of a strong well- 
developed sculpture on the sides of the shell may in the first place be pointed out. 
A further striking feature of G~esbachites Kami  is to be found in the greater 
number of marginal tubercles. 

The sculpture on the sides consists of strong, slightly sigmoidal ribs which 
increase below the middle of the sides by bifurcation or interoalation and which 



are mostly ornamented on the margin of the external part by more or less strong 
marginal tubercles. The increase of the ribs by division or intercalation is as a rule 
effected in such a way that the ribs are only bifurcated. But sometimes tripart- 
ite ribs represent one stem-rib running out fFom the umbilical margin. 

I n  the fragment represented in Fig. 6, but only on the left half of the shell, 
a paulostome furrow was observed which caused certain deviations in the course, 
and in the division, of the suoceeding ribs. The paulostome runs radially perfectly 
straight. The anterior paulostome rib joins the next following stem-rib to form a 
pair of ribs which each constitute further towards the external part a secondary pair 
by bifurcation. The short rib bifurcating from the straight paulostome rib, excep- 
tionally high above the middle of the side, takes a forward bend which corresponds 
with the sigmoidal course, while the succeeding stem-rib which bifurcates lower 
than the paulostome rib is distinctly sigmoidal. 

The marginal tubercles occur on the inner whorls regularly on each rib 
reaching the external margin, but they are only slightly developed and represented 
by thickening of the ribs. Further outwards on the outer whorls an alternation of 
the marginal tubercles occurs chiefly caused by the stronger swelling of each wcond 
rib. 

With respect to the strength and closeness of the ribs on the sides, Figure 4 
represents the mid-point between the extremes observed and Figure 3 shows the 
closest ribbing. The ribs in the middle of the external part are more or less dis- 
tinctly interrupted. This depends upon whether the sculpture on the two halves of 
the shell exactly corresponds or not. Where the ribs distinotly alternate as in 
Fig. 6, the interruption in the middle of the external part is much more marked. 
at the more strongly swollen marginal tubercles i t  is not rare to meet with paired 
bifurcations of the ribs on the external part. 

Saturea.-Not known. 
Dimemiona.-These cannot be measured on account of the fragmentary state 

in which the specimens occur. 
Locality and GeotogicaZ Po&twn.-In the dark slaty limestone of the Daonella 

beds of Lauka, number of specimens examined, 3 ; in the horizon No. 4 of the 
Daonella beds of the Bambanag Section, number of specimens examined, 1. 

6 .  ISCULITES, E. V. Mojs., Of. Cephalopoden der Hallstatter Kalke, Bd. II., p. a. 

1866. Clydoniter Hauerinur, %I., Yem. Gleol. Snwey of India, VoL V, Part I,p. 60, PI. I V ,  Fig. S. 
18Q6. I~culaea Hauminur, Diener, Palseontologis Indica, Ser. XV, Vol. 11, Trim, Part 2, p. 30, PI. 

XXVII. Fig. 3 ; P1. XXXI, Pig. 11. 

As already mentioned in the Introduction, it is not probable that this 
belongs to the Anisic Stage. I t  is more probable that Isculite8 H a v e h u e  

originated in a horizon of the upper trias. But as in the Mediterranean trias 
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Province the genus Isouliteu was found in the Carnic as well as in the Juvavian 
(Lacic) deposits, i t  is not possible to pronounce an opinion with refereno0 to the 
occurrence of Isculitea ~ a u e ~ u e  in any speoial horizon of the Indian trim ; it must 
be left to further discoveries to splve the question, 

2. IS~ULITES cf. HEIMI, E. V. Mojs. 

1893. liccclilss Esirni, 1. v. Mojr, Cephalopoden der HalLtiitter Kalke, Rd. 11, p. 67, Taf. LXXXIII, 
Figs. 8, 11, 12,18. 

This small &ell, provided with a complete body-chamber whorl and mouth- ' 

margin, is related to the var. obeaa of Isculitea Heini, from which it is onlg 
distinguished by its somewhat smaller dimensions. The expanding mouth-margin 
is well preserved. Near the aperture there are some transverse folds croasing the 
sides and the external part. 

I d t e r n  cf. M i m i  (Nstunl rize). 
Sutures.-Not known. 

Diameter . . . . . . . . . . . .  11 mm. .. . . . . . . . . .  Height of the lut whorl 4 
Tbiokoew,, , ,  ,, ,, . . . . . . 7 ,, .. . . . . . .  Width of the ambiiionr (at the opening) 3 

Looality and Qeological Position.-Carnic Stage ; in the Crinoidal-Limestone 
with Tmchycerae tibeticum, from Rimkin Paiar. Number of specimens examined, 1. 

6, S ~ a x ~ r r ~ e ,  E, v. Mojs., of. Cephalopoden der H&tiTth Kalke, Bd. 11, p. 166. 

1. ~AQEXITBB, n. f. ind., PI. XI, Fig. 10. 

The extraordinarily high-mouthed form here figured is unfortunately represented 
only by a single specimen whose preservation is not very favourable for investi- 
gation. 

The whorls are mow than twice as high as they are wide, and expanded, so 
fhat only a narrow umbilious remains open provided with a rounded margin. The 
sides are flattened and incline from the u m b W  margin, where the whorls reach 

0 
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their greatest width, towards the outer margin. The narrow external part is 
rounded. Obscure fold-like tmnsverse ribs, running tolerably radially, are notice- 
able on the sides. On the external part they undergo an increase, mostly probably 
mused by bifurcation. No interruption of the sculpture seems to occur on the 
external part. The longitudinal ornamentation consists of faint broad longitudinal 
stria, which are not evenly disposed, apparently a oonsequence of the state 
of preservation. The transverse as well as the longitudinal ornamentations are only 
very slightly developed, and the present speoies reminds us, on aocount of this fea- 
ture, chiefly of Sagenites inermir (Cf. Cephalopoden der Hallstiitter Kalke, Bd. 11, 
Taf. 96 und 96). 

Sutures.-The preservation of the sculpture did not permit of the suture-line 
being exposed more than had already been done by the breaking off of part of the 
shell in the anterior portion of the last whorl preserved. 

There is a marked dolichophyll development of the sutures, somewhat as it 
occurs in the more strongly serrated Juvavian flagmitee. Besides the three prin- 
cipal saddles there may be still one or two auxiliary saddles outside the umbilical 
margin. 

Dimensions.- 
Diameter . . . . , . , . . . . . 86 mm. 
Height of the lart whorl . . . . . . . . . . 89 ,, 
Thicknenn ,,,, ,, . . . . . . . . 1 6 , ,  
Width of the nmbiliaur . . . . , . . . . . 3 ,, 

Locality and Greological Position.-Oarnio Stage; in the Daonella beds of the 
Bambanag Section (No. 2). Number of specimens examined, 1. 

2. SAQENITE~, n. f. ind., PI. x, fig. 6. 

The figured completely-chambered fragment belongs, in all probability, to a 
new species, but on account of its incompleteness it is preferable to refrain from the 
imposition of a new specifio name. 

The penultimate whorl completely resembles a apeoies from the group of 
Sagenites inerpmis, for it shows only fine transverse ribs but not yet any indication 
of longitudinal striation, which gradually gets strongly developed on the last whorl. 
The transverse ribs are also very well developed on the last whorl. They are distin- 
guished by their sigmoidal curvature, as well as by the tendency to become stronger 
towards the external part which they traverse oontinuously. The division of the 
ribs does not often occur below the middle of the aides. 

The extarnal part is narrow. The greatest width of the volution is attained in 
the lower half. The umbilical margin is very sharply defined, the umbilical wall 
overhanging a little. 

Sutu~e8.-Of these only the large median projection of the external lobe, parta 
of the external saddle and of the first lateral lobe are visible. The last is distin- 
guished by a larger median point, similar to that of Sagenites princepr and Sagesite8 
retioulatus. 
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Ddmeneic~as.--Not measurable. 
Locality and Geologicat Poeitiool.-Juvavian Stage ; in the Limestone bed 

with Pinacoce~as cf. imprator, No. 6 of the Bambanag Section. Number of 
-specimens examined, 1. 

3. SAGENITE~, n. f. ind, P1. X, Fig, 7. 

The fragment of the external part here figured belongs to  an undeterminable 
species which is related to Sagenitee quinquepunctatue and Sagenites Schaubachi. 
A broad keel-like band occupying the middle of the external part, which is bounded 
on each side by narrower and feebler bands and ornamented with tubercles, distin- 
guishes the present form from Sagenitee quiquepunctabus (Ceph. d. Hallst. Kalke, 
11. Bd., p, 166, Taf. XCVII, Fig. 2, Taf. CXXV, Fig. 3), which in every other 
respect comes nearest to it, except that it is much thicker. Besides these external 
tubercles there ocour other rows of tubercles, so far as the fragmentary state and 
the unfavourable condition of preservation permit of their recognition. The longi- 
tudinal strim are very strongly developed, so that at  their intersection with the 
transverse stria little tubercles are here also formed 

The preceding whorl, judging by the mark of it in the zone of impression of 
the last whorl, seems not to have possessed any other kind of tubercles besidete the 
small tubercles formed by the reticulations of tho strim. 

Sutuw.-Unknown in detail. 
Dimensions.-Not measurable. 
Dcality and Geological Position.-The present fragment is derived from the 

beds (No. 9) rich in bivalves, at the base of the high mountain limestone of the 
Bambanag Seotion. 

.From the Tropiteb~~m88tone of Kalapani there is a fragment of the side of 
a SagenWs, which might perhaps be placed near ~aieni ter  ine~mis (Ceph. d 
Hallst. Kalke, 11. Bd., Taf. XCV, Figs. 2-6, 9-18, Taf. XCVI, Figs. 1-2). The 
fra,oment, however, is not sufficient to enable one to come to a tolerably certain 
decision even about its specific position. It seems, however, to point that the 
occurrence in the Tropites-Limestone of a form identical with Sagenidea iraemk or 
very nearly related to it is here indicated. 

It should be further remarked that besides the few transverse ribs there are 
also faint tracea of a longitudinal striation. 

b. DIDYMITIDB. 

DIDYYITBS, E. V. Mojs. 

1875. Didymitsr, E. v. Mojs., Dw Gebirge urn Ballststt, Bd. I., p. 151. 

This oompletely isolated genus was up to t.he present time reckoned among tho 
Leiostraca. The globose shape of the shell, which shows a great analogy with 
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Proarcestes, its almost smooth surface and the strong development of epidermidae, 
seemed indeed to point that Didymites belonged to the same large group in which 
t h e  similarly formed smooth shells, like the Arcestidae (in the strichr sense) and the 
Joannitidae are classed. But there are also many analogies with the Tropitidae, so 
that the question may be raised whether Didymites should not perhaps more cor- 
rectly find its place with the Trachyostraca. 

I n  the first place the peculiar shape of the suture-line points to Trachyostraca, 
a fact to which Haugl has already directed attention. I n  spite of the considerable 
involution tbe number of the sutural elements is very small and their development 
is decidedly brachyphyll so that the habit on the whole approaches very much the 
suturos of Trachyoelraca f o m  in the bmchyphyll stage.' Only the peculiar develop- 
ment of the double saddles gives an unusual appearance to Didymites and reminds 
us of the dimeroid development of certain leiostracan types. But in some tmchyos- 
tracan forms also similar secondary divisions are found ; i t  is true, however, that 
they are only confined to the external saddle, as, for example, in Tibetites. A 
further peculiarity of Didymites is offered in the strongly developed lines of growth, 
which in their course remind us very much of the radial sculpture of true Tropites, 
whilst in the A.rcestids and Joannitidae the shells are mostly quite smooth and only 
show very faint traces of lines of growth. 

Didymiter would in the division of Trachyoetraca certainly take up a very 
isolated position, but nevertheless views as to the possibility of a relationship to 
known types could there be more easily formed than in the division of the L&s- 
traca; for the Arcestidae as well as the Joannitidae already posaess richly foliated 
sutures in the Anuic and the Fassanic periods. Didyrniteu might have developed 
from the Haloritidrs by the gradual loss of the transverse sculpture land by the 
division of the saddles, and oertain faintly ornamented Juvtivitidm, aa, for instance, 
Juvavitee (Anatomites) Bacchus, might be thought related to the ancestors of 
Didymites. Prom the experience gained up to the present time Didymites is 
confined to the Alaunio sub-division and can therefore be regarded as a very 
characteristic type of this period. 

DIDYMITES APGHANICUS, .E. V. Mojs., P1. XX, Pig. 9. 

The spheroidal shell oonsista entirely of chambered whorls which are consider - 
ably wider than high and embrace one another up to the narrow umbilicus. The 
sides and external part seem to be equally inflated and not marked off from each 
other. The rate of increase of the whorls is very slow, and consequently the width 
of the umbilicus augments very slowly too. 

The shell, which on the last whorl is damaged by weathering, is on the penulti- 
mrth whorl almost smooth and only covered with indistinct transverse striae. As 
mentioned above the shell is ohambered throughout, and so the shape of the body- - 

chamber whorl remains unknown until further discoveries are made. 
Bull. Soa. QBol. de h n o e ,  3 dr., Tom. XXII, p. 390. 
Cf. the euturss of Jwpviter (Ancltmitpa) Bacc$uo, Csphal. d. Hallrt. Glke ,  Bd. II,, Tsf. L ~ V I I I  

Figr 19-21. 



TROPITOIDEA. 

Epidermidae.-A fractured place on the last whorl permits of the observation 
of extraordinarily fine transverse " wrinkle "-stria on the surface of the penulti- 
mate whorl. 

Sature8.-Up to .the umbilical margin there are, on the whole, five saddles, 
of which the first three show the characteristic didymitic division. A strong 
double saddle, divided in the middle by a single deep pointed indentation, takes the 
place of the external saddle. The outer of the two branches-the one nearest 
to the external lobe-shows only a slight brachyphyll serration, whilst the inner 
branch shows more numerous serrations. The two following saddles are extra- 
ordinarily narrow, and only split into two in the middle of the upper portion by 
a shorter one-pointed indentation. The two succeeding smaller saddles directed 
towards the umbilical margin likewise possess a rectangular outline but are not 
divided above. 

Among the Didyrnites of the Mediterranean Province Didpi tee sph~voides 
(E. v. Mojsisovics, Ceph. d. Hallst. Kalke, I. Bd., p. 163, Taf. LX, Fig, 10) may 
from the structure of the sutures be placed nearest to DMymitee ctfghonicus. I n  
the details, however, several differences are observed, especially in the third double 
saddle, whioh in Diclymites spharoides is distinctly broader and at the same time 
more deeply indented, as may be aeen by a oomparison of the figures. 

Dimedn0.- 
D~ameter . . . . . . . . . . .  .44mm. 
Height of the b t  whorl . . .  17 , 
Thioknema , . . . , , . . . . . . . . . . . . .  26 , 
Width of the nmbiliaoe . . . .  4 ,, 

Locality and Ueological Position.-Found loose in a black lixmstone in the 
Mazarghan stream, about 7 miles south of Hindubdgh, in the Zhob Valley (Balu- 
chistan). Number of specimens examined, 1. 

c. TROPITIDB. 

1. TILOPITES, E. V. Mojs., Of. Cephdopoden der Halhtatter Kalke, 
Bd. 11, p. 1%. 

1. TROPITES KALAPANICUS, E. V. Mojs., P1, XI, Fig. 8. 

This foad, somewhat distorted by pressure in the mks, possesses only a very 
slight remnant of the shell and in the greater part of the last whorl shows the body- 
ohamber. It might therefore represent a tolerably complete adult specimen in 
which only about one-fifth or one-sixth of the body-chamber is wanting. 

The whorls are of about equal height and width and increase proportionally 
slowly, whereby a tolerably wide umbilicus remains open. The external part is 
trnncated and provided with a strongly developed keel sunk between keel-furrows. 



The sides are somewhat inflated. The body-chamber is distinguished from the 
chambered part of the shell by the strikingly rapid appearance of a very strong 
development in the transverse sculpture. The chambered parts of the shell show a 
very close, fine sculpture of the type of Paratropites as in Tropites Sellai or Tropites 
Saturnus, which at  the beginning of the body-chamber quickly assumes the robust 
character mentioned above owing to the increase in width of the ribs and intercash1 
furrows. On the chambered parts of the shell three, sometimes perhaps ale0 four, 
rib8 on the sides correspond to one umbilical tubercle. On the body-chamber the 
ribs divide in pairs, as a rule, outside the umbilical tubercle. On the anterior part 
of the body-ohamber single ribs also run undivided, and others only divide towards 
the middle of the sides. On the chambered shell as well as on the body-chamber 
the ribs on the sides show a slight curvature, convex anteriorly, which is so charac- 
teristic of the sub-genus Paratropites. On the external part the ribs, strongly 
curved anteriorly, increase considerably in thickness. 

5'utu~es.-The two lateral lobes with the brachyphyll developed saddles, repre- 
sented in the illustration, are all that could be observed. This simple development 
of the suture~line is also characteristio of the sub-genus Paratropites (Cf. Ceph. 
d. Hallst. Kalke, 11. Bd., p. 186). 

Dime~8sions.-Cannot be measured on account of the distortion of the specimen. 
Locality and Geological Position.-Carnic Stage ; of the Tropites-Limestone of 

Kalapani. 3umber of specimens examined, 1. 

2. TROPITES, n. f .  ind., cf. acutangulus, E. V. lfojs., P1. XI, Fig. 4. 

1893. Tropiter acdangulw, E. v. Moja., Cephalopoden der Halletiitter Kalke, Bd. 11, p. 209, Taf. CXII., 
Fige. 1, 2. 

1he  figured specimen is apparently chambered up to the anterior broken edge, 
while a second specimen about a whorl larger seems to possess the body-chamber. 
Though these two specimens have suffered somewhat by distortion and are dram 
out obliquely, they nevertheless show a close resemblance to Tro$tes acutanguCur 
from vhich they are distinguished especially by the greater height of their mouth 
and their considerably narrower umbilicus. The sculpture is also nearly the same, 
as feeble longitudinal s t r i ~  are also indicated on the cast. But it may be mentioned 
as a distinotion that in the present species the ribs become muoh thinner and run 
much further on the external part towards the anterior than is the case in Tropites 
acutangulue. The curvature of the ribs on the sides is the same in both species. , 

Bifurcations of the ribs occur regularly at the umbilical tubercle and sporadically 
also further out on the sides and even on the external part. The keel on the,exter- 
ral part is accompanied by two strongly developed keel-furrows. 

Sutures.-As the lateral saddle reaches to the umbilical margin the suture-line 
is  to be regarded as deficient and the lobe coinciding with the umbilical m q i n  is 
to be considered as first auxiliary~lobe. 

Di~nc9~eione.-Not measureable on accour~t of the distortion of the shell. 
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Xocality and GFeological Position.-Carnic Stage ; in the Tropites-Limestone 
of Kalapani. Number of specimens examined, 2. 

3. TROPITES, n. f. ind., P1. XI, Pig. 6. 

Thiv chambered fragment belongs to all appearance to a species from the 
group ol" Tropitee fusobullatuo, which is distinguished by the regular occurrence 
of bifurcations of the ribs on the external part. A first pair of bifurcations of the 
ribs takes place at the very strong umbilical tubercles. After the second bifurca- 
tion, already attained on the external part, a very considerable bending forward of 
the narrow branched part of the ribs occurs. Keel-furrows are scarcely recognis- 
able. 

Sutures.-Not known. 
Dimensions.-Not measureable. 
Lo~ality and Geological Position.-Carnic Stage ; of the Tropites-Limestone 

of Iblapani. Number of specimens examined, 1. 

4. TBOPITES, ind., of. fusobullatus, E. v. Mojs., P1. XI., Fk. 5. 
1893. Zhp' tsr  furo6ullatclal E. v. Mojr., Cephalopoden der Halietatter Kalke, Bd. 11, p. 194# Taf. CIX, 

Figs. 1-3. 

The figured fragment is distorted on the outer whorl by compression, and the 
strong inflation of the external part results from the schematic re-construotion of 
the compressed external part. This arises especially from the circumstance that on 
the anterior broken edge the external part shows a much slighter inflation. 

The present more or less damaged and deformed fragments, all cats, show a 
great resemblance in shape and sculpture to Tropites fusobutlatur and point to this 
species or to one very closely related to it. The whorls are consideraaly thicker 
than they are high, and reach, still provided with septa, very large dimensions. Their 
attachment seems to take place, as in the typical Tropites fueobullatus, outside the 
umbilical tubercles. The bifurcations of the ribs occur a t  the thick .strong umbili- 
cal tubercles. The keel on the external part is sunk between deep keel-furrows. 

As there are only casts available, nothing can be said about the charactar of the 
shell, especially as to the ocourrence of longitudinal lines ; but to judge by the some- 
what indietinct impressions on the cast, longitudinal lines, Ilowever, which crossed 
the transverse s c u l p t u ~  seem to have been present. 

Suture#.-Through the distortion already mentioned the ~utures also agpear 
somewhat deformed. The striking height of the lateral saddle is especially remark- 
able. The similarly abnormal depth of the external lobe, which the illustration 
shows, could not be verified. The suture-line agrees in other respects with the 
typical sutures of the bullate Tropites. 

Dimensions.-Not measurable. 
Locality and Geological Position.--Carnic Stage ; in the gray rustp-brown 

Tropites-biwstone of Kalapani, N u ~ b e r  of specimens exqrnined, 3-q. 



6. TROPITES, ind., cf. TBOPITES DIBCOBULLATUS, E. V. Mojs., P1. XI, Fig. 7. 

189% 2Fopn't~ dircobullatw, E .  v. Moja, Cephdopoden der Blrlletiitter Kalke, Bd. 11, p. 218, Taf. CIV ; 
Taf. CV, Fige. 2-4, 7. 

This fragment, chambered throughout, is not sufficient for an exact determina- 
tion, and on account of its bad preservation it is only figured in the front view. It 
is closely related to the group of varieties of Tropites diecobullatus, but it is not 
possible at  present to establish the identity of the Indian fossil with the European 
species. It appears as if the present fragment were broken oil at the boundary 
between the chambered part and the body-chamber, in which case it might be com- 
pared with the smaller European varieties of Trop'ter diecobullatus. 

Sutwe8.-Not kno-wn. 
Dimensions.--No t measureable. 
.Locality and Geological Position.-Carnic Stage ; of the Trnpites-~imestone 

of Kalapani. Number of epecimens examined, 1. 

1899. Cephalopoden der Hallstlitter Palke, Bd. 11, p. 264 

1. S m r r ~ s ,  f. ind. 

A cast in brown iron-stone, 10 mm. in diameter, comparable by its shape with 
Styriter eubniger (Ceph. d. Hallst. Kalke, I1 Bd. p. 277, Taf. CXXI., Fig. 84), 
already possessing a body-chamber. The sutures are not known. The specimen comes 
from the lowest division of the Ilaonella beds (Nos. 1, 2) of the Bambanag Seotion. 

2. STYRITES, f. ind. 

A cast in pyrites, 11 mm. in diameter, chambered nearly up to the anterior 
broken edge, near which the body-chamber begins. By its eliape this specimen, 
somewhat distorted by oornpression, reminds us of Styrites corntnunir (Ceph. d. 
Hallst. Kalke, I1 Bd., p. 273, Trrf. CXXI., Figs. 9-14 ). The sutures, however, 
are somawhat flatter than in the present species and approacli those of Styriter 
cerqnetur (100. cit., p. 280, Taf. CXXI, Pig. 26) and Sty7iteu collegMlia (1. c., p. 28'7, 
Taf. CXXI, Fig. 26). 

Like the above-mentioned Styritea the speoiea here referred to comes likewise 
from the lower Daonella beds (Nos. 1, 2) of the Bambanag Seotion. 

3. EUTOMOCEBAS, HYATT, of. Cephalopoden der Hallstiitter Kalke, Bd. 11, p. 278. 

1. EUTOMO~EBAS, n. f. ind;, cf. EUTOMOCEBA~ PLINII, E. V. Moje. 
1803 E ~ t - c m r  Pli~i i ,  E. v. Mojs., Cephalopoden der Hdbtiitter Kalke, Bd. 11, 9.989, R f .  CxXX, 

Pigr. 4-4. 

pmm the grey orinoidal limestone with Trachyceras tibeticum, of Rimkin 
paipr, a chambered cast, somewhat distorted and weathered, of 85 mm. in diameter, 
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lies'before me. Tbis may be compared in the first place with Eu~ontocera8 Plifiii, 
but must be referred to another species on account of the devistions in the 
sutures. 

The shape and the nature of the sculpture agree in essential points apparently 
with Bzztowceras Plinii, so that a description of tbem map here be omitted. 

Suture8.-The external lobe is considerably sliorter than the first lateral lobe. 
The external saddle therefore lacks the large accessory indentations on the slope 
turned towards the external lobe, which are so characteristic of Et~tomocero~ 
Plinii. The number of auxiliary lobes is very considerable. But in consequence 
of the changes which the suture-line has undergone through weathering it is not 
possible to determine exactly whether a part of the indentations may not be consi- 
dered as divisions of the saddle. 

A badly preserved, small, chambered fragment which comes from the Daonella 
beds succeeding tbe crinoidal limestone with Trachyceras tibeticum, near Rimkin 
Paiar, might also belong to this speoies. 

2. EETOMOCE~AS, ind. cf. EUTOMOCERAS SANDLINGENBE, F. v. Hauer. 

1893. Eutmocerat Saud2i~genas @r. v. Hauer), E. r. Moje., Cephalopoden der Hallatiatter Kalke, Bd. II., 
p. 286, Tef. CXXX., Fige. 11-13 ; Tat. CSXXI., Figs. 1-11. 

These are fragments not suitable for illustration and are very similar to the 
narrow- as well as to the broadly-ribbed varieties of Eviornaoceras SandEingense ; 
and it would, on account of their bad preservation, be impossible to give a more 
decided opinion as to their agreement with or deviation from the European type. 

Locality and Ueologica2 Position,-In the Tropites-limestone of Kalapani. 

d. SIBIRITIDB. 

SIBIBITEB, E. V. Mojs. 

1886. Sibiritet, E. r. Moje., Arktieohe Trimfaunen. MBm. de lSAosd. Imp. dei Saieuces de St. PBtersbourg, 
VII. a&., Tom. XXXIII., No. 6, p 68. 

1893. BibMtet, E. v. Moje., Cephalopoden dm Eallrtiitter KalkqBd. II., p. 321. 
1696. 8ibiritsa, Diener, Pelreontologin India, Ser. XV., Himttlnynn Faeeils, Vol. 11, Triae, Put 9. The 

Cephalopoda of the Xueohelkslk, pp. 37 and 104. 
1896. Bibiritsa, Wamgen, Pdreonfologia Indiaa, Ber. XIII, 8alt Bmp Foesih, p. la. 

The species recently made known from the trias formations of the 9alt Range, 
as well as from the trim of the Himdaya, inorease our knowledge of this 
interesting genus to a oonsiderable extent, so that it is necessary to enter anew into 
a disoussion of it. 

It must Erst be pointed out that owing to the species demribed by Waagen and 
Diener from the Dinario deposits, the extent of the "Intermittent Period," 
bitherto aooepted on the ground of the knowledge yet possessed, is somewhat 
limited, 
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With the speciea deenribed from the Olenek beds of Siberia are temporarily 
a s ~ i a t e d  the numerous species of the Hydaspien 8-0 made known by Waagen 
from the Salt Range. The two species, Siliritee Prahlada and Sibidtee 
Pandjra, described by Diener from the Hid laya  might be assigned to the 
Balatonian substage. The first named species comes from the ohief eone of the 
Himaaya, whilst Sibirites Paradya was found in the red limestone of the Hallstatt 
development within the cliff regio~m of the Chitichun Chain in the Tibeten Prov- 
ince of Eund-. 

The species of Sibirites of the Salt-Range though standing nearest to the Arctic 
species, Sibirites Bchwaldi, differ in many respects from the latter, m that they 
may be regarded as a charecteristio group by reaeon of a tendency towards decided 
variation. To this group the sub-generic designation Anaeibirites might be applied. 

The species of Anasibirites is distinguished by narrow, rather rapidly inoreas- 
ing whorls, which posseas a narrow, rounded or flattened external part. The 

oloses completely on the external part either desoribing a projeoting 
external lappet (Curuicostati, Waagen) or traversing in a straight line the external 
part (Rectecostati, Waslgen). Marginal t ubercles are only faintly indicated in a, 

few forms, but they are completely wanting in the greater number. The marginal 
tubercles never form raised edgw, which make the middle region of the external 
part appear as a deepened furrow, as is the case with Sibirites Eichwaldi. I n  the 
latard sculpture, the oontrast between strongly developed chief ribs and weaker 
secondary ribs oocurring in the interspaoes of the ohief ribs, whioh mostly appear 
as intercalated and more rarely as bifuroated ribs, is more or lees striking. The 
tendency is thus shown to shift the place of division of the ribs from the margin 
towards the umbilicus- Where marginal tuberoles are present they are only on the 
chief ribs. The lateral ribs show a tendency to curve sigmoidally, but in a few 
forms the curvature is only faintly indioated. The contrast between the primary 
and secondary ribs continues from the sides to the external part, in some species i t  
beixg more sharply marked on the external part than on the sides. I n  a few species 
the sculpture disappears entiFely on the body-chamber. 

The two species described by Diener from the Anisian (Balatonian) deposits of 
the Himhlaya are oloaely allied to Sibbites pretwsw and represent widely um- 
bilicated, slowly inoreasing forms with low aperture% whioh also by reason of the 
the nature of the sculpture, are clearly distinguished from the forma designated ae 
Anasibirites and may be considered, in all probability, as descendants of the 
Predioeus stock. In Sibiritee Prahlada (loc. cit., p. 37, Taf. VIl.,Fig. ti), however, 
we already find a oonsiderable appraaoh to the types of the Lacio Hallstatt Lime- 
stone whioh we shall distinguish by the group-name Metaeibiriteu. To Metaibi-  
rites spinescene Sibirites Prahlada has a particularly close resemblanoe. In the 
place of the lateral spines there are in Sibiritee Prahlada strongly developed 
cresoentio tubercles, at  whioh, as a t  the lateral spines of HetaoiMtea spinewen8¶ 
the bifurcation of the ribs takes place. I n  striking contrast with Metauibiriteo 
rpinescens the bifurcated ribs of Sibititee Prahlada extend in an oblique direotios 
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from the cresoentio tubedo to the external part, on whkh they describe an 
arch the convexity of which is directed forwards. The ribs on the exteFnal part 
are no longer in contraat to those of the older szbirite8 of the Olenek beds closed 
toether in a pointed angle, alternating from both sides of the shell the 
middle of the external part, but they form uninterrupted continuous arches as in 
Adbi r i teu .  

With reference to the second species, via., 8. Parrdya (Zoc. cit., p. 109, Taf. 
XXIX, Fig. 3) described by Die- we mut  make a reservation, ae the length of 
the bodychamber ie not known. I n  spite of the fact that thh species agrees very 
a ~ ~ l y  in ehape and saulpture with Metcrsibiriteu, it does not seem (pertain whether 
we have not to r-gnise in S. Pmdya  a form branching off from Daru&tee, which 
should find ita o o m t  ayotemstic position near Buahites. But should it be conaidered 
justifiable to refer 8. Pandyo to Sibidtee, the position of the bifumrrtion of the 
ribs oloae to the e d p  would be a feature reminding us of Sibirites pretiosue. 
I n  the true Metmibidfeu, on the other hand, the bifurcations of the ribs occur as 
a rule a t  the lahral'spines or, where these are already obliterated in the middle of 
the sides, even lower. The bifurcation of the ribs quite at  the margin, however, 
ie a feature which charactmisea the forms occurring in the Lacic deposits of the 
M a y a ,  forms provided with large marginal spines and described in the following 
p q m  for wbioh I shall introduce the subgeneria designation of Thetiditer. 

The species of Thetiditeu are slowly increasing widely umbilicated  shell^, with 
low whorls of rectangular section. !be inner whorls show an ornamentation which 
is distinguished from that of the inner whorls of the European species of Neta- 
eibipitee only by the marginal position of the spines, whilst in the species of 
~ f~ ta8 j&i tea  provided with an inflated external part the spines are lateral from 
theb  position. Later, when the sides have become more individualised in their deve- 
lopment, there occur partly connected-ribs which close together in pairs at the 

spines (Th. Hwley i ) ,  partly accessory ribs running divergently ( ~ h ,  
GtCi&i8). The external part is covered with fine ribs, describing a very slight 

directed anteriorly and being slightly interrupted in the middle line. 
The rib% partly plliEed, form the connection between every two opposite marginal 
spine, but they partly also ocour in the intervals between every two of the sue- 
ceediw marginal spines. 

The sutures of this peculiar type, reminding us by its sculpture of C ~ t o c e r a ~  
rub-turn from the lias, are distinguished from those of the older Sibirits8 by 
t h  greet depth of the two-pointed external lobe. The fht lateral lobe coincides 
with the marginal. spines, while the one-pointed seoond lateral lobe is within or on 
the umbilical margin. There are no auxiliary lobes. 

The sub-genue dbetaeibirites occurring in the Lacic formations of the Alps 
r n m p r i ~  t h u g h o u t  (as is to be seen in the illustrations in the second volume 
of the Hallstatt Cephalopoda) small shells of concentrated growth and sculpture, 
the latter traversing the external part in a straight line. The lateral tubercles 
or lateral spines always present in the young pass in some species into umbilical 
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tubercle8 in adults, while in other species they disappear entirely. As in the sub- 
genus draaeibirites single ribs are often more conspicuous on the external part 
(paulostome-ribs). 

The genus Sibiriterr is on the consideratione above set forth thus divided into the 
following sub-genera :- 

1 .  SiLirites, a .  str. (Jakutic-Anisio). 
e. Blcauibiriler (Hydaspic). 
8. Mstasibiritea (Laoic in the Mediterranean Province). 
4. Thetiditeb (Lacia, in the Indian Provinae). 

Metasibiritee and Thetidites, from our present knowledge of them, appear to 
usas  vicarious genera. Metasibirites has not been proved to be precaent in the 
trias of the Himhlaya and the reported occurrence of Metaeibdritee upineoc~ne in the 
Halorites-beds of the section a t  Rimkin Paiar rests upon an error. The specimen 
which was taken for Metaaibiritee (Acrochordiceras of Griesbach) is so badlv 
preserved that even a generic determination cannot be arrived at. 

I.. THETIDITES HUXLEYI, E. V. Mojs., P1. XI., Fig. 12 ; P1. XII, Figs. 1-4. 

The slowly increasing whorls embrace one another only on the broad, slightly 
inflated external part. They are considerably wider than they are high and in the 
young possess sides which obliquely slope towards the widely open umbilicus, but 
are flattened in the adults, so that then a nearly rectangular section results. In 
consequence of this difference the umbilicus appears deeper in the young but 
much flatter in the adult. 

The body-chamber comprises the whole of the last whorl, as is to be seen in the 
large full-grown specimen represented in Fig. 1, in which the last suturea, closely 
set, are shown. 

On the inner whorls-the most striking element of the sculpture consists in the 
high marginal.spines which are placed at  the edge between the sides, sloping ob- 
liquely towards the umbilical suture, and the broad slightly inflated external part. 
I n  connection with the spines there are on the sides, sloping obliquely towards the 
umbilical suture, straight radially running transverse ribs, whioh in most of the 
present specimens are broad and fold-like in their development. Only in such 
individuals (e. g., Figure 4, P1. XII) as reach maturity when of small dimensions the 
transverse ribs are already early present in the shape of well individualised met8.  
The external part of such internal casts looks, at  first sight, perfectly smooth, 
and it is only by very close observation that one can see obscure indicatio~u of the 
later strongly developed external ribs. 

The marginal spines, of which from 11 to 13  may be oounted, are closed 
in their lower portion at  a little height above their base, near the lumen of the tube ; 
and this is to be judged by the fact that spines broken off at this place are not border- 
ed by an irregularly fractured cicatrice, but by a smooth lamella-like surface 
imbricated the reverse way. This surface evidently corresponds with the closure 
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which separated the spine from the lumen of the tube. Whether this was merely 
a partition (in which case the spine must be supposed to have been hollow), or 
whether the whole spine was oolid up to that surface, could not be ascertained. 

The period at  which the sides, after the development of a rounded umbiliual 
margin from the oblique1 y sloping posit ion, become converted into well individualised 
ones reaching to the umbilical margin, plays an important r81e in the develop- 
ment of the individual. But this period occurs at very different dimensions of the 
shell as the comparison of the two forms teaches. They are represented in Fige. 
3 and 4, and form a great contrast in their development. The formerly simple 
lateral ribs bifurcate for the greater number and form connected-ribe which close 
together in pairs at  the marginal spines. Moreover the sculpture on the external 
part becomes more distinct and prominent. The ribs traversing the external part 
with only a slight curvature directed anteriorly and showing a faint median longi- 
tudinal indentation in some specimens, occur partly between every two marginal 
spines opposite one another on the two halves of the shell and partly in the inter- 
spaces between every two succeeding marginal spines. These ribs appear in both 
cmes as connected ribs bifurcating at  the margin, or else closing again. A modifi- 
cation of this development occurs if three ribs join the corresponding marginal spines 
of the two halves of the shell. I n  this case and in others also the rib on the 
external part occurring between two succeeding marginal  pines is not bifurcated 
but simple. Isolated undivided ribs, not connected with any marginal spine, occur 
also on the sides, especially towards the aperture. 

Irregularly undulating longitudinal lines occur also in some specimens a t  the 
external part of the body-chamber. 

The transformation in the sculpture and the shape of the shell takes place in 
most of the specimens on the septate penultimate whorl. Only in a few forms 
which are perhaps to be regarded as not yet full-grown this critical period coincides 
with the beginning of the body-chamber (CE. Fig. 3, P1. XII). 

Suture8.-Corresponding with the conditions of involution no auxiliary lobes 
present outside the umbilical suture, and on the whole five lobes may be counted 
outside this suture, viz., the two lateral lobes of the left and right half of the shell, 
and the external lobe. The latter is divided into two one-pointed halve8 by a short 
median projection. The succeeding first lateral lobe is almost l~alved by the external 
edge. In  some specimens the larger half of it is already on the sides. The point 
of this lobe which does not reach as deep as the external lobe coincides almost 
always with the large marginal spines and is tl~erefore with diffic~lt~y to be 
observed in detail. As a rule there seem to be two indentations from which a three- 
pointed arrangement results. The second lateral lobe lies on the umbilicai margin, 
sometimes also iriside of it. I t  is only one-pointed and considerably shallower 
than the first lateral lobe. 

The one-pointed internal lobe forms a long narrow point. The saddles are 
rounded above and with unbroken edges. The external and lateral saddles show 
in their lower part faint indentations, which seem to be a continuation of the 
indentations of the lobes. 



The va;iety in which tbe sida become individuali~ed a t  a late stage of 
gmwth (Fig. 3, P1. XL) is remarkabb £or its strikingly low saddles. 

. . . . . . . . . . . .  Diemeter 48 mm. . . . . . . . . .  ,. Height of the b t  whorl 1 8 6  
Thieknem . . . . . . . . . . . . . . . .  15 
Width of the uxnbi1ieu.a . . . . . . . .  19'5 .. 

k a r l i t p  d Grbologiaal Pmiidon.-Jnvavian Stage; of the Halorites- 
firneetone of the Bambanag Bection. Number of speoimens examined, 14. 

2. THETIDITE~ GUIDONIS, E. V. Mojs., Pi. XI, Fig. 11. 

This species ie not only &tinguished from the closely related Thetidites 
Bux2eyi by the l iner development of the sculpture, but a h  by other essential 
differences. 

The internal cast,, so far as it is visible in the umbilical opening, agrees with 
the internal casts of Thetiditea Huxleyi, and like this species posaesees simple, 
straight-running, lateral ribs and strong marginal spinea The sides also, as in 
the inner whorls of the species just named, slope obliquely towards the umbilical 
suture. But when compared with Thetidites HzsxZeyi there is here already a 
distindion to be notioed in so far aa the marginal spinea are weaker, finer and 
therefore also more numerous. A rounded umbilical margin whioh bounds the 
now individualised flattened sides towards the umbilicus is early farmed. 

But in contrast to Thetiditee Hzlxleyi there are no connected ribs on the 
individualised sides. On the contrary, peculiar intercalations of ribs are &own 
which at  first sight produce the impression of bifurcations. There appears, namely, 
close to the preoeding radially-running chief rib, an aooessory one, but already 
completely separated a t  the umbilical suture. Outside the umbilical margin, after a 
slight backward curvature, it turns, diverges strongly in an oblique direction 
towards the anterior and bears on the outer edge a marginal spine like those of the 
chief ribs. 

The diverging ribs just deeoribed only oocur alternately at  irregular distances. 
There are about two simple ribs in the interspmes. 

On the last whorl, forming the body-ohamber, the diverging pairs of ribs gra- 
dually dieappear. The numerous fine ribs,   pa rated by broad intercostal furrows, 
are of varying strength and slightly concave towards the anterior. Tho marginal 
fipines become feebler in the stronger ribs, disappearing entirely in the weaker ones. 
In the anterior part of the last whorl the soulpture beoomes irregularly folded and 
true divisions of the ribs also occur. \ 

The sculpture on the external part is of the same kind as that desoribed in 
Thetiditee Euxleyi, but with this differenoe, namely, that in ribs lacking the mar- 
ginal spines no external divisions of the ribs take plaoe. 

Sutures.-The suture-line does not only agree in the general arrangement but 
also in the essential features with the sutures of Tfbelidiks H u x l ~ y i .  Slight 
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* indentations are visible in the lower part of the walls of the external saddle and 
ofthelateralone. 

Diuneter . . . . . . . . . . Umm. 
Height of the last whorl . . . . . . 10.6 ,, 
Thieknean ,, ,, , . . . . . . . . . is ,, 
Widthoftheambilicu. . . . . . W6,, 

Locality arrd Geological Po8ition.-Juvarian Wage ; of the H&rih-Lhe-  . 
stone.of the Bambanag Section. Number of apeohem examined, 1. 

B. CERATITOIDEA. 

Oeratitee is only represented by the subgenera Betictilee and nbbites, but 
it must be mentioned that the determination of the genus Thisbites is for the 
present still doubtful. 

a. HELICTITBS, E. V. Mojs., cf. Cephalopoden der Hallstlitter Kalke, Bd. IT., p. 416. 

HELICTITES ATALANTA, E. V, Mojs., P1. XII, Fig. 5. 
The widely umbilicated shell consists of rather quickly increasing whorls 

which are somewhat wider than high and embrace one another on the rounded 
external part. The sides are moderately inflated. In  the transverse section of the 
whorls there ie a great resemblance to Heliatiteu, nov. f. ind. (Cephalopoden 
der Hallstitter W k e ,  m. IL, p. 420, Taf. CXXXIX, Fig. 2) from the Lacic 
Limestone of Leisling near Goisern, whilst the mulpture shows a close agreement 
with Eelictites Bmckei (loc. oit., p. 416, Taf. CXXXIX, Fig. 1) coming from 
the same horizon. 

On the chambered whorls generally two of the slightly curved strong ribs, whoae 
ooncavity is turned anteriorly, run in pairs together and form strong umbilical 
tubercles. The intercoetal furrows seem to be tolerably wide on the cast. On the 
external part of the lmt whorl, three-fourths of which belong to the body-chamber, 
the ribs are cloee together, slightly curved tiowarb the anterior part. Indistinct 
marginal and externally situated tubercles, which disappear entirely on the body- 
chamber, are to be observed on the still ohambered posterior part of the laat whorl 
in a eymmetrioal arrangement. There are indioations of two rows of margins1 tuber- 



cles, while, on the external part, outaide its median line, towmds the left, a row of 
knot-like swellings is notioeable. 

Marginal and external tubercles have likewise been observed in the Medi- 
terranean species Helictitee geniculatlce. As the ribbing of the two halves of the 
shell is not oompletely symmetrical the closing together of two ribs of the one half 
of the shell with only one rib of the other half takes place on the external part. 

The ribs are wide apart on the body-chamber. The knot-like swellings o n  the 
umbilical margin persist nearly up to the mouth, where they disappear, but the 
paired divisions have ceased, and in tbeir place, as the bifurcations advance on the 
sides, obscure bifurcations of the ribs occur, which asaume the oharacter of in- 
tercalations of secondary ribs. 

Behind the margin of the mouth the considerably weakened fold.like ribs 
become crowded. Indications of faint spiral striae are visible on the cast of the 
body-chamber. 

Sutures.-External lobe deep, only a little shorter than the first lateral lobe, 
divided by a median projection rounded above and with an unbroken margin into 
two halves, notobed into three points by two small indentations. ' 

The first lateral lobe deep, considerably widening towards the upper part, two- 
pointed at  the base by a median indentation, whilst a shorter point on either side 
inserts itself into the walls of the neighbouring saddles. 

Slecond lateral lobe considerably shorter than the first, divided at the base into 
two points, coinciding by its position with the umbilical tubercle. 

Saddles with an unbroken margin, rounded above. External addle nearly 
as high as the first lateral saddle, slightly flattened above. The second lateral 
saddle sinks downwards on the umbilioal wall. 

Diameter . . . . . . . . . . . . 48 mm. 
Height of the lset whorl . . . . . . . . 16.6, 
Thickness ,, ,, ,, . . . - . . . 17*6,, 
Width of the urnbilious . . . . . . . . 19 ,, 

Locality and Geological Positiota.-Juvavian Stage; of the Halorites-Lime- 
stone of the Bambanag Section. Number of speoimens examined, 1. 

b. THISBITES, E. V, Mojs., Cf, Cephalopoden der Hallstattor Kalke, Bd. 11, p. 429. 

THISBITES (?) MELEAQRI, E. V, Mojs., P1. XIV, Pig. 10. 

Some diffioulties present themselves in assigning this isolated form to 
its systematio position in one of the known genera. Butomocerns is distin- 
'guisbed by the early beginning of the bifurcations of the ribs, and their slight 
curvature. I n  the genus Thirbiles, distinguished likewise by a high external keel, 
marginal tubercles or lunulae taking their place as a rule oocur. But among the 
European representatives of this genus there are some species in which marginal 

I 

tubercles ss well as lunulze are wanting, as, for instance, Thisbites BorellG and 
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Thisbifee, nov. f. ind. (Cephal. d. Hallst. K., I1 Bd., p. 436, Taf. CXLII, Fig. 24). 
From Europe also Thiebitee is known, in which, as in the present species, no bifur- 
cations of any kind, or intercalations of ribs, occur, as, for instance, Thisbites 
Rauairoferi (Cephal. d. Hallet. K., I1 Bd., p. 440, Tat CXLII., Fig. 26). The habit 
of the present Asiatic form reminds us of the latter species, a8 well as of ZYzisbiles 
Anatolh and Thisbiteu Borni, 80 that with the reservation demanded by the circum- 
stance8 of the case we plaoe it in Thiebitee, without of course intending to exclude 
the poesibility that we may perhaps have to deal here with a new genus. 

The small shell is ~omewhat elongated, but we cannot decide whether this is 
due to a meohanical contortion of the rocks, or it is a character originally belonging to 
the species, The whorls are considerably higher than they are wide. They increase 
mpidly in height and embrace one another to the exba t  of about one half. The 
width of the umbilicus amounts to somewhat less than hblf the height of the whorl 
at  the mouth of the last whorl. The inflated sidea converge gradually towards the 
pointed external part, to which the high external keel seems to be applied. The 
keel is well individualised and not distinctly defined at its base. 

The lateral sculpture consists of strong sickle-shaped ribs which run out on 
the external part thin and thread-like to the next succeeding rib, touching this 
latter, so that a continuous spiral line is formed in which the ribs meet. At the 
beginning of the last whorl the ribs are crowded. Later they are, however, wider 
apart,. so that a t  the end of the last whorl wide intercostal areas occur. The ribs 
remain, as a rule, undivided. Only quite exceptinally bifurcations of the ribs 
occur near the umbilical margin. 

8utureo.-Not known. 

Diameter . . . . . . .  14.6 mm. 
Height of the l ~ t  whorl . . . . . . . . .  7.6 ,, 
Tbicknees ,, ,, . . . . . . . .  4 , .  
Width of the umbilicus . . . . . . . . .  2% ,. 

Locality and Greological Position.-Carnic Stage ; in black limestone, on the 
left side of Tera Qadh, North of Kalapani. Number of specimens examined, 1. 

2, ABPADITES, E. v. Mojs., Of. Cephalopoden der Hsllstatter Kalke, Bd. 11, p. 450. 

Of the eight eub-genera, which I have elsewhere identified, I could only estnb- 
fish five in the Indian trias. They are as follow :- 

a d r p a d i t s s ,  a. etr. 
b. Dit tmar i teu .  
c. Clionites.  
d. 8teimmannitsr.  
e. Bioriter. 

The genus Arpaditee is in the wider sense a polyphyletio one which can be 
t r a d  back to different Ceratites stocks. As soon as the appropriate Cerotitea 

I 



stock mn be established'for each single genus the genus drpadites will be given 
up, and the genera into which i t  is divided will then be arranged according to their 
respective places in the system. 

a. ARPADITES, s. str. 

1865. Ammonits~$o*idw (Wulfen) jav., Salter, Palseontology of Niti, p 61, Pi. 8, Fig. 3 (bat not Fipr 1, 
%, and not PI. 6, Fig. 1.) 

A plaster model of Salter's original specimen preserved in the British Museum 
in London has been kindly placed at  my disposal by Dr. Henry Woodw81rd, and 
enables me to give here an illustration in its natural size of this very simple shell. 

From a plaster model of the original epecimen from the Niti Pam. Natural s h  

The whorls, embracing one another to the extent of about one half of their 
depth, are higher than they are wide and posseas slightly inflated sides. The external 
furrow at the beginning of the last whorl is deeply sunk into the rounded smooth 
external part. But gradually the edges of the furrow, greatly increasing in width, 
rise into strong broad keels. The more marked individualisation of the external 
part through the presence of blunted marginal edges which separate the sides from 
the external part takes place simultaneously with the development of the keel& 

The lateral sculpture is aonfined to slight indioatione of transverse folds which 
seem to arise through tbe scooping out of shallow depressions round the umbilicus, 
a circumstance whereby we are reminded of the process of construction of the ribs 
in the group Arpaditee m'md (cf. Ceph. d. Hallst. Kalke, Bd. 11, Taf. CLIV, Figs. 2, 
6 ; Taf. CLV., Fig. 1 ; Ceph, d. medit. Triasprovinz, TTa XXV, Fig. 6), Indications 
of smaller, slight1 y ourved, transveme folds are noticeable on the anterior half of the 
last whorl. The shell possesses an obliquely elliptical outline 

Sutures.-According to the figure of the suture-line given by Salter there are 
rsaddles with unbroken margin, rounded above, and rather flat lateral lob@ with 
many indentations. Salter figures the external lobe only two pointed, indicating 
only one divergent point of the lobe on either side of the very rudimentarilydeve- 
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loped median projection. A flat hollowed-out auxiliary lobe with unbroken margin 
appears outside the umbilical edge. 

. . . . . . . . . . . .  Diemeter % mm. .. Height of the lset whorl . . . .  11.6 
~hidkness #, ,, . . 8 , ,  .. . . . . . . . . .  Width of the nmbilions 6.6 

Lmcslity and Geologiaal Position.-Carnic Stage ; Niti Pass. 

This species represents a circnmplioated type, not known up to the p m n t  
in the Mediterranean trias region, which is distinguished from the most closely 
related group of forms of Arpaditee ciwnsis (Ceph. d. medit. Triazprovinz, p. 56 f,) 
by the lack of umbilical tubercles. 

The whorls, rather rapidly increasing in height, embrace one another to the 
extent of rather more than half their height. They are higher than they are wide. 
The sides are moderately inflated. The external part bears two high sharply defined 
keels which enclose the deep-sunk middle furrow. 

The sculpture consists of narrow ribs succeeding one another a t  wide intervals. 
They are strongly raised as long as they radiate in a straight line, but they are 
much more feebly developed farther outside, where they distinctly bend toward8 
the anterior part. I n  the wide interspaces between these etrong ribs of which 
fifteen are present in the circumference of the last whorl, more feebly indicated 
secondary ribs occur, which are mostly to be regarded as intercalated ribs and only 
exceptionally as bifurcated ones, But the strength of the ribbing is subject to 
some variations, as in some specimens the intercalated secondary ribs almost rewh 
the strength of the primary ribs, so that the shell then appears in this variety much 
more closely ribbed. At a diameter of 20 mm. a specimen of this variety bears 20 
ribs in the circumference of the last whorl. 

Sutures.-The sutures have a brachyphyll development in contrast to those 
of the group of Arpaditee cineneie in the oeratitic stage of development and may 
be compared with the sutures of Arpaditee Ladon (Ceph. d Hallet. Kalke, 11. Bd. 
Taf. CLIII., Figs. 6-7) from the Julian deposits, but the second lateral lobe is con- 
siderably deeper In Arpditee rimkineneie than in the speoies named above. The 
first auxiliary lobe is on the umbilical margin. 

Diameter . . . . . . . . .  23 mm. 
Height of the whorl . . .  10.6 #. 

Thioknees . . . . . . . . . . . . . . . .  6 .. .. . . . . . . . . .  Width of the nmbilionr 6.9 

Locality and Geologic02 Position.-Oarnic Stage ; in the crinoidal limestone of 
Rimkin Paiar. Number of specimens examined, 7. 

I 2 



H I M ~ A Y A N  FOSSILS. 

3. ARPADITES LISSABENSIS, E. V. Mojs., PI. XIV, Fig. 7. 

The figured specimen which is distinguished by an obliquely elliptical oviform 
outline, represents a type which might find itti natural alliance in the Mediter- 
ranean group of Arpadites Arpadk. The slight depth of the external furrow, 
accompanied by constantly occurring marginal spines, gives however a certain is* 
lated position to the present species. 

The whorls embrace one another only on the slightly inflated, rather flattened 
external part ; they increase very slow1 y, so tbat in the widely opened umbilicus the 
whole height of the sides of the inner whorls is visible. The whorls are thus higher 
than wide. 

The feebly developed external furrow is sunk in a broad keel-like longitu- 
dinal elevation of the external part, similar to tbat of Steinmamiter thisbitifomie 
(Ceph. d. Hallst. ~ a l k e ,  11. Bd., p. 484, Taf. CXLII, Figs. 7, 8). 

The transverse sculpture is only feebly indicated on the inner whorls by flat 
indistinct folds. On the penultimate whorl the present fragment shows faint 
slightly curved ribs which are separated by wide intercostal spaoes bearing small 
umbilioal tubercles on the umbilical margin. In some cases two neighbouring 
ribs furcate at  these tubercles, that is, weaker secondary ribs separate tllemselves 
from the stronger primary ribs. At the edge of the periphery all the ribs bear 
spines, from which the considerably weakened ribs on the ex te r~a l  part bend 
obliquely forward, describing a short lappet. I n  traversing the keels which enolose 
the external furrow, the ribs form obscure tubercles. 

On the outer whorl which in this fragment belongs to the bodyehamber, 
small bifurcations of the ribs are shown. The ribs are considerably more closely 
set in the anterior part. 

Sutures.-Not known in detail. 

Diameter. . . . . . . . . . . . 35mm. 
Height of the lmt whorl . . . . . . . 86  , 
Thickness ,, ,, ,, . . . . . . . 5 , ,  
Width of tho nmbilicue, aboot . . . . . 19 ,, 

Locality atad QeoZogical Po8ition.- Carnie Stage ; in grey limestone with Joan. 

mites, cf. yrnb~orpnie, of the L i s w  Valley, opposite the Ralphu Glacier. Number 
of specimens examined, 1. 

b. DITTMARITES. 

ABPADITES (DITTYABITES) HINDEI, E. V. Mojs., P1. XIV, Fig. 8. 

As to this species one might, on mount of its outward similarity to Baast; 
reniter Arhtotelis (Ceph. d. Hallst. Kalke, 11. Bd., p. 780, T a t  CLII., Fig. I), 
be in doubt whether to refer it to Alaaeis.enite8 or to Arpadites. I t  is the 
group of Arpaditeo r im& (sub-genus Dittmaritee) in the genus Aqpaditer t; 
which the present speoies seems closely related. Tht: reasons that induce us 
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to give the preference to the latter alternative are-(1) the flattened character of 
the transverse ribs, which are only separated from one another by narrow sbarply- 
cut interoostal furrows; (3) the agreement in character of the umbilical margin 
with the group of Arpaditee m'moei in contrast to the gently sloping umbilical 
area of Anaeirenitee Aristotelie ; and (3) the absence of the longitudinal line occur- 
ring in the last-named species in the middle of the sides. Arpaditee Hindei is in its 
entire habit allied to Arpaditee Ferdinandi (Ceph. d. Hallst. Kalke, 11. Bd., 
p. 459, Taf. CLIII., Figs. 16, I?), but has a much higher mouth and is more narrowly 
umbilicated. The external part is flatter, which is chiefly caused by the lesser 
height of the smooth external keels. The sides are covered with much more - 
numerous, distinotly sigmoidally-curved ribs which form bundles a t  the tubercles 
on the umbilical margin. Through further bifurcations of the ribs occurring at  
less than half the height of the sides the number of ribe united to a bundle amounts 
to from 4 to 6. At the edge bordering the smooth external area from which the keels 
rise, the ribs become pointed. The occurrence of umbilical tubercles is repeated in 
the only species known up to the present time from the Juvavian formation, viz., 
Arpdi tes  Lilli (Ceph. d, Hallst. Kalke, 11, Bd., p. 462, Taf. CLIII., Fig. 10.) 

The great morphological agreement with Ameirenites Aristotelis above 
emphasized might lead one to think as to whether this species might not find a more 
suitable systematic position in Arpaditee. But while the occurrence, as already men- 
tioned, of the longitudinal line in the middle of the side is a feature which is foreign 
to Arpaditee, it may on the other hand be frequently observed in Anasirepritee. 
A.nd also while the peculiar division of the external saddlo in Anaeirenites Aristotelis 
is absent in Arpaditee, its presence has already been proved in Sirenitee, which ia 
closely related to Anasirenitee. Thus we are led to traoe back the resemblanoe 
between Anattirenites Aristotslie and Arpaditee Hiadei to convergent development 
of different stocka. 

Sat wee.-Unfortunately i t  was not possible to obtain a connected suture-line. 
The type of the sutures stands on the border line between brachyphyll and doli- 
chophyll development. The saddles, which show a pyramidal outline, are of con- 
siderable height. The first lateral lobe is divided into three points. 

. . . . . . . . . . .  Diameter 33 mm. . . . . . . . . .  Heightofthelsstwhorl  17.6- 
Thioknenn ,, ,, ,, . . . . 8 , ,  
Width of the urnbilious . . .  3.3 ,, 

Locality and Geological Po8ilion.--Juvavian Stage ; of the Halorites-Zjimeatone 
of the Bambanag Section Number of specimens examined, 1. 

c. CLIONITES. 

1. CLIONITES WOODWARDI, E. V. Mojs., PL XIII, F i g .  4, 6. 

I regard as the type of the species the narrower specimen illustrated in Fig. 4, 
whilst distinguishing the broader one, Fig, 6, as vciriefas craeeci. I n  both cases the 
whorls are higher than wide and embrace one another only on the external part. 



The varietae croesca, however, increases a little more rapidly and appears therefore 
somewhat more narrowly umbilicated than the typical form. 

The sides are rather flat and bordered by a distinctly marked umbilical margin. 
The umbilical wall descends steeply to the umbilical suture. The external part is 
inflated. The external furrow is not excavated in the shell, but only formed by the 
two rows of external tubercles greatly lengthened at  the base spirally. The sculp- 
ture consists of strong ribs ornamented with five rows of tubercles, and a very faint 
longitudinal striation. 

The narrow ribs, running in a tolerably straight direction up to the marginal 
tubercles and then obliquely turning towards the anterior, are separated by wide 
intercostal spaces. Bifurcations of the ribs occur on the umbilical tubercles as well 
as on the marginal ones. Some ribs, however, run also undivided. 

Between the marginal and the umbilioal tubercles there occurs situated nearest; 
to the marginal ones another row of lateral tubercles, which is more strongly 
developed on the inner whorls and becomes considerably weakened on the last, still 
chambered whorl. A further row of tubercles is placed on the external part in the 
middle, between the marginal and external tubercles. These outer rows of tuber- 
cles are strongly developed and take almost the oharacter of elongated external 
spines. I n  the variety crasaa some tuberoles become, however, flattened in the 
anterior part of the last whorl and have almost the appearance of the elongated 
external tuberoles occurring on the body-chamber of Ciiondtes aberralss. 

Suture8.-The second lateral lobe coincides with the umbilical tubercles. The 
external lobe is lower than the first lateral lobe and divided into three-pointed halves 
by a very low broad median projection. First lateral lobe narrow and deep, 
divided into three points at  the base ; second lateral lobe considerably shorter, three- 
pointed at  the base like the first. In the typical form there arise from the lateral 
lobes, joining the denticulations of the lobes, two notches or only one at  the outer 
saddle wall. Also in the variety craeea there are on the last septa notches on the wall 
of the external saddle which ie directed towards the lateral lobe. Saddles with 
unbroken margin, rounded above. External saddle considerably higher than the 
first lateral saddle. The second, very low lateral saddle, descends on the umbilical 
mall to the suture. 

D.imeneions. - I. 11. 
Par. erarra. 

Dierneter . . . . . . . . 49 mm. 63 mm. 
Height of the l ~ t  whorl . . . . . . 17'5 ,, 20 ,, 
Thiokne~s ,, ,, ,, ,, . . . . . . 12.6 ,, 18 .. 
Width of the umbilicus . . . . . . 2 0  ,, 19 ,, 

Locality and Geological Position.-Juvavian Stage ; of the Holorites-Limestone 
of the Bambanag Section. Number of specimens examined, 6. 

2. CLIONITEB SALTERI, E. V. Mojs., PI. XIII, Figs. 6, 7. 

This speoies, closely related to Clionitee Woodwardi, is distinguished by slowly 
increasing whorls, which are wider than high. I considor the specimen illustrated 
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in Fig, 6 as the type, from which the variety, Pig. 7, is distinguished by more 
crowded and more numerous ribs, as well rrs by slight differences in the structure 
of the sutures. The transverse sculpture agrees in the principal features with that 
of Climitee Woodwardi. It is chiefly distinguished by the oblique, backwardly 
directed ribs on the sides, and also by the external'ribs running in a straight direction 
from the marginal to the external tubercles. In the ty pica1 form there occurs an 
early weakening of the tubercles, especially of the lateral tubercles and of the row of 
tubercles intercalated between the marginal and external tubercles, Spiral stria- 
tion was  not observed. 

8uturee.-The second lateral lobe stands inside the umbilical margin already 
on the umbilical wall in the typical specimen, whilet in, the variety, distinguished 
by closer ribbing, the aecond lateral lobe coincides with the umbilical margin. 
The external lobe almost attains the depth of the first lateral lobe. It is divided 
into two- to three-pointed halves by a small median projection without denticula- 
tions. The &st lateral lobe is four-pointed. The two middle points in the typical 
form are considerably larger than the neighbouring lateral ones, whilst the 
points in the closely ribbed variety almost attain the same size. The indication 
of a fifth point in  this variety ie sometimes observable. 

The second lateral lobe is two-pointed ; the saddles, with unbroken margin, iire 
somewhat higher and narrower in the type specimen, but in the variety they are 
lower and broader. The external saddle and the first lateral one possess, approxi- 
mately, the same height. The second lateral saddle on the umbilical wall is only 
rudimentarily developed. 

Diameter . . . . , . . . .38mm. 
Height of the lest whorl . . . . . . . . . 12 ,, 
Tbiekness ,, ,, ,, . . . . . . ' I 6  
Width of the urnbilious . . . . . . . . . . 16 ,, 

Locality and Geological Position.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 4. 

3. CLIONITES ABEEBANS, E. V. Mojs., PL XIII, Fig. 8. 

The inner whorls agree with those of Clionitee Woodwardi and also possess the 
longitudinal striation which is observed in Clisnites Woodwardi. The outer whorl 
whioh in the present fragment belongs entirely to the body-chamber, shows a kind 
of sculpture considerably differing from that of the inner whorl and reminding us 
of the sculpture of Pmtachycerae Thm,  Dtm.' That this is only an outward 
resemblance resting upon a chance assemblage of characters is shown by the 
entirely different modes of development of the two species, whioh can be observed in 
the inner whorls. Clionites aberrane agrees, as mentioned above, in the inner 
whorls with Clionitee Woodwardi, whilst the inner whorls of Protrochycerae Thou* 
are like the outer. 

E. v. Mojaimrics, Cepbalopoden der Hdlstiitter Kslkg Bd. II., p. 629, Tad. CLXVIII., Figs. %11. 
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The differences which the body-chamber of Clionitee abes.rane showa are as 
follow.-The transverse ribs appear to be slightly sigmoidally curved. Tbey 
have become fold-like and striated and in some places entirely converted into striae, 
Of the five spiral tubercles o h y  the umbilical, marginal and external ones are 
distinctly developed, whilst, the latiral row of tubercles is scarcely even indicated. 
The row of tubercles between the marginal and external tubercles is a little better 
preserved, but these tubercles only appear somewhat lengthened spirally. The 
most striking change is notioeable in the external tubercles which now appear 
as rounded keel-tubercles, greatly elongated spirally. I n  the description of variety 
crausa of Clionitee Woodwardi the unique change of the normal external tubercles 
into such elongated tubercles has been mention&. 

A further feature of the difference in the body-chamber is the restriction of 
the bifurcations of the ribs to the region of the umbilical tubercles. 

Sutures.-Not known in detail. 
Dime~leion8.-The fragmentary condition of the specimen does not d o w  

of measurements of its parts. 
Locality and Geological Position.-Juvavian Stage; of the Halorites.Lime. 

sbne of the Bambanag Section. Number of specimens examined, 1. 

4. CLIONITES HUGHESI, E. V. Mojs., Pl. SIV, Figs. 1-3. 

This type is subject to some variations which are indicated in our illustrations ; 
such variations are best regarded as characterizing varieties of a species, as the 
variations observable do not appear to be sufficient to admit of their being con- 
sidered as oonstituting special speoiea, 

The type specimen, Pig. 1, possesses slowly increasing whorls, embracing one 
another on the external part. The whorls are wider than high in the young, but 
on the body-chamber somewhat higher than wide, leaving a wide umbilicus open. 

The sculpture shows the same elements as Clionites Woodwardi and C l i ~ ~ i ~ ~ ~  
Sa l t e~ i  and is on the inner whorls considered also to be already highly developed, 
as the transverse ribs appear to be finely wrought ; they stand close together and 
five rows of spiral tubercles are present. On the last whorl, which for the greater 
part belongs to the body-chamber, the more widely separated numerous ribs 
assume a slightly sigmoidal curvature and the lateral tubercles disappear nearly 
completely, whilst the other rows of tubercles becGme also visibly weaker. ~h~ 
increase of the ribs ocourring in the anterior part of the body-chamber takes the 
character of interoalations. 

I n  proportion to the weakening of the tubercles on the external part the 
external furrow becomes less conspicuous. The transverse sculpture closes 
gradually together, traversing continuously the external part. 

Where the shell is well preserved, strong inversely imbricated lines of growth, 
which are crossed by much more feebly indicated and obscure longitudinal lines, 
are to be seen. 



CE R ATZTOIDEA. 
' The specimen reprt>sented in Fig. 2 is chiefly distinguished from the typical 

form by the less curved course of the transverse ribs on the body-chamber whorl, 
as also by the fact that the weaker ribs mostly reach to the umbilical margin. 
Sometimes these secondary ribs, corresponding to the intercalated ribs of the 
type form, also show faint traces of umbilical tubercles. The external sculpture 
occurs also in this variety only in the anterior part of the body-chamber, coming 
from both halves of the shell and terminating at  the external tubercles, while in the 
foremost part of the body -chamber the ribs meet over the disappearing external 
furrow. 

The form with the body-chamber represented in Fig. 3 might be regarded sa 
that of an immature individual, if the obliteration of the lateral tubercles did not in&. 
cab that the mature stage had already been reached. ' Besides being smaller this 
specimen is distinguished by a slight inflation of the sides and by the almost com- 
plete obliteration of the umbilical tubercles. With reference to the ribbing i t  
stands between the specimens represented in Figures 1 and 2. Though a weakening 
of the tubercles likewise occurs on the external part, no meeting of the lateral 
sculpture takes place across this part. 

Sutures.-External lobs very deep and in line with the first lateral lobe ; the 
two halves two-pointed. First lateral lobe four-pointed. The two middle points 
reach a somewhat greater depth than the lateral ones. The second lateral lobe 
which is two-pointed, is situated on the umbilical margin. External saddle some- 
what weaker than the first lateral saddle. Both are about the same height, with an 
unbroken margin, and rounded above. 

. . . . . . . . .  Diameter . 44 mm. 
Height of the leat whorl . . . . . . . . .  16 ,. 

. . . . . . . . . . . . . .  T h i c k n m , ,  14 ,, 
Width of the umhilioue . . .  16 .. 

Locality lvnd Geological Position.- Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 4. 

5.. CLIONITES, n. f. ind., P. XIV, Fig. 4. 

The speimen figured, broken as i t  is a t  the beginning of the body-chamber, is 
closely related to Clionites Hughesi, with which it agreee in reference to its shape 
and the nature of its sculpture. It is, however, so distinct from the more closely 
ribbed Clionites Eugheei by the separation of the ribs by a greater distance on the 
outer whorls, especially a t  the beginning of the body-chamber, and the considerable 
thiokening of the latter connected therewith, that i t  oan no more be plaoed in the 
group of varieties of this speoies. If we take into consideration that on specimens 
with more complete body-ohambers, the always strongly developed ribs must give to 
the speoies a habit which represents a mode of variationpntirely opposed to that of 
C l h i t e o  aughesi, the independent position of the present form cannot well be 
doubted. 

K 
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Suture8,-The suture-line shows close agreement with that of ClMtes  Hughesi. 
The external lobe, however, attains a greater depth than the first lateral lobe, 

which reaches a greater width than that of Clionites Hzlghesi. The external saddle 
is somewhat higher than the first lateral saddle. 

. . . . . . . . . . .  Diameter 41 mm. . . . . . . . . .  Heightofthe&stwhorl 13.5,, 
Thickneao ,, ,, ,, . . . . . . . . .  12.5,, 
Width of the nmbilicur . . 17 ,, 

Locality and Geological Position.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 1. 

6. CLIONITES SPINOSUB, E. V. hfojs., P1. XIV, Fig. 6. 

The shell, only slightly embracing, is, when compared with species occurring 
in the same bed, distinguished by the permanence of the tubercles which 
increase in strength and almost become spines. Besides the usual five rows of 
tubercles which distinguish the related Indian species, there occurs on the body- 
chamber whorl also the indication of a new intercalated sixth spiral, whioh appears 
on the sides between the umbilical and lateral tubercles already ocourring on the 
inner whorls. 

A further peculiarity of Clwnites apilaoaus lies in the irregular character of the 
bifurcation and oonneotion of the ribs. For instance, the connection of the ribs on 
the sides occurs not rarely on the marginal tubercles. The strength of the ribs is 
to a certain extent disproportionate to the extreme development of the spine-like 
tubercles. 

The lines of growth are distinctly developed. They are crossed by less con- 
spicuous longitudinal stria. The latter are strongest on the external part of the 
body-chamber. The spirally elongated external tubercles unite at the base in the 
same manner as the external keels. 

,Sutures.-Not known in detail. 
Dimensione.- 

Diameter . . . . . . . . . . . .  81 mm. 
Heightoftheiastwhorl . . . . . . . . .  11.6 , .. Thioknesa , , ,, . . . . . . . . .  11 .. Width of the ombiliow . . . . . . .  19 

Locality and Geological Poeition. - Juvavian Stage ; of the Halorites-Limestone 
of the Barnhanag Seotion. Number of specimens examined, 2. 

d. STEINMANNITES. 

1. S T ~ M A N N ~ T E B  UNDULATOSTRIATUG, E. V. Moja, P1. XIII, Fig. 1. 

The widely umbilicated shell consists of slowly increasing wliorls, e m h a i n g  one 
another only on the external part. They are higher than they are wide a n d p e s .  a 



reotan,oulap transverse section. The umbilicus as well the external margin are 
sharply defined by the umbilical and marginal tubercles. The strongly developed 
external keels, which are accompanied by faint keel-furrows losing themselves in 
the anterior part of the last whorl, rise high above the truncated external part. 
They enolose the external furrow which is distinguished by its great width. 

I n  the soulpture of the chambered whorls there are to be distinguished two 
systems apparently independent of each other, namely, (1) the transverse sculpture, 
and (2) the quite peculiar longitudinal striation crossing the transverse ribs, 
whicb, it must especially be pointed out, is not to be confounded with the epider. 
midee, belonging as it does to the shell itself, impressing it so that the striation is 
visible on the cast. 

The longitudinal striation, which is strongly developed on the inner whorls and 
gradually weakens on the outer whorls till it completely disappears, is distinguished 
froma normal longitudinal striation by the fact that it is arranged in undulating 
arches cutting the transverse sculpture not vertically but diagonal1 y, and at cerbin 
intervals, passing from the longitudinal direction into the transverse, bending out- 
wards towards the external margin. Thus the longitudinal striation, according to 
the species, is divided into a varying number of divisions, each of which has the 
same undulating oourse. A flat arch convex towards the outer side is succeeded by 
a larger arch ooncave towards the outer side, whose longer anterior portion assumes 
a tmnsverae direction. These peculiar striae do not exist a t  the lower part of the 
sides, but they begin somewhat higher, below the middle of the sides. The foremost 
s t r i ~  of each division, transversely direoted towards the outer side, are distinguished 
by greater fineness and are somewhat oloser. The n umber of divisions occurring in 
the circumference of the last ohambered whorl amounts to five in Steinmannites 
cmdztZatostrialu8. 

A very obaracteristic peculiarity of the transverse sculpture, whioh seems 
to stand in st oertain relation with the undulato-striate longitudinal sculpture, 
must be emphasized and not remain unnoticed in a description of the latter. 
It is that ths oocurrence of typical marginal lunulm coinoides with the outwardly 
conoave arches of each division. A t,ubercular thickening is oonnected with the 
1unulge.l I t  is now remarkable that only one lunular tubercle odcum on each 
division, whilst the remaining ribs, without forming a marginal tubercle pass over 
on to the external side. After the disappearance of the undulating longitudinal 
striation the marginal lunular tuberoles also oease and in their place there appear 
marginal tuberoles regularly on all the ribs. 

The very strong transverse sculpture shows ribs wide apart from one another, 
which at shorter or longer intervals bear strong tubercles on the umbilioal margin. 
Two neighbouring ribs then mostly join f ork-like together a t  these tubercles. Those 
Fibs which carry no umbilical tuberdes are more feebly developed and undergo, as 
a rule, no furcation. The radial oourse of the nibs is tolerably straight. The ribs 

' Lnn& oocnr et1pe6ially in $he C u m t i t e r  genus T A i r b i t ~ a  (Ceph. d, Bellst. Kslke, Bd. II, p, 399) md in ths 
Wio gpnp of Cep#+u g e A Q t i ,  phbl y donslcaW with tbir g e m  

r l  



forming an external lappet in their course only bend forward on the egternal part 
producing the tuberculation on the external keels. 

Paint traces of a normal longitudinal striation are present at the beginning of 
the body-chamber. 

Sutures.-The suture-line, of ceratitic development, shows rather narrow 
saddles with unbroken margin, with narrow lobes denticulated at the base. The 
external lobe is shorter than the first lateral one and divided by a small narrow 
median projection rounded above. The two halves of the lobes differ slightly from 
each other. This is caused by the circumstanoe that a few feeble denticulations 
which arise on the wall of the saddle from the two-pointed base occur on the right 
external saddle. The first lateral lobe is divided into from five to six points. The 
second lateral lobe possesses besides two distinct pointa also the trace of a third point 
on the side of the second lateral saddle. 

Of the saddles the external one is the highest. The second lateral saddle is 
only weakly developed. It is situated on the umbilical wall, sinking down steeply 
to the suture. 

Dimensions.- 
Diameter . . . . . . . . . . .  70 mrn. . . . . . . . . .  ,, Height of the hat whorl 26.6 
Breadth ,, ,, ,, . . . . . . .  20.5 .. 
Width of the nmhilicns . . . . . . . .  27.6 ,, 

Locality and Geological Position.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 1. 

2. STEINMANNITES CLIONITOIDES, E. V. Mojs,, Pl. XII., Fig. 6. 

This s p i e s ,  unfortunately represented only by the figured fragment, gives a 
typical representation of an undulatostriate Steinmafinites on the inner whorls, whilst 
the still chambered outer whorl tends to a resemblance with the Clionites type. 

The outer volutions are somewhat higher than wide, but show a very slow 
increase in height. The penultimate whorl is still wider than it i s  high. The embrac- 
ing ie limited to the external part of the preceding whorl, which in the immature 
condition appears somewhat wider than in the mature state, when in consequence of 
the increase in height the external part shows itself to be a little more narrowly 
inflated. On the penultimate whorl the transverse section approaches a quadrate 
form with rounded angles, but on the last whorl i t  presents a rectangular form with 
preponderating height. 

The sculpture oonsists on the inner whorls of two elements, independent of each 
other, aiz.: (a) the transvew sculpture which continues on to the outer whorls, and 
(b) the oblique longitudinal striation which is confined to the inner whorls. As to 
the transverse sculpture, this agrees in general arrangement with that of the remain- 
ing species'of the undulatostriate Steinmannitee. The ribbing is moderately close. 
I t  becomes less close on the outer whorls, on which thus the width of the intercostal 
spaces increases. The ribs show a stronger concavity forwards on the sides of the inner 



CERATITOIDEA. 69 

wllorls than on the outer whorls, on which up to the knob-like swellings, where com- 
mences the bend of the ribs, these (the ribs) turning obliquely forward on the exter- 
nal part, only show a slight curvature. The ribs are partly united in pairs to forked 
ribe, partly running undivided from the umbilical margin to the outer margin. On 
the outer whorl especially, the forked ribs show knot-like swellings on the umbilical 
margin. The single ribs show only faint indications of umbilical tubercles on the 
outer whorl. On the inner whorls, which are covered with oblique longitudinal striae, 
distinct traces of lunulae are to be seen, as in Slednrnan~ritee undulatostriatus. Second- 
ary bifurcations of the ribs rarely occur on the knot-like swellings of the outer 
margin. To the rarity of such bifurcations and the wide separation of the ribs is to be 
attributed the great distance between the tuberoles on the external keel of the outer 
whorl, as these tubercles are formed by the intersection of the ribs and the external 
keels. The closer notching of the external keels of the inner whorls is due to 
their oloser ribbing. The obliquely running longitudinal striae are divided within 
the circumference of the penultimate whorl into three parts, and the number of 
lunulm within this circumference seems likewise only to be three, so that with each 
part only one lunula corresponds. I t  must further be remarked that besides the 
lunulae no indications whatever of marginal tubercles on the inner whorls are 
present. 

Sutures.-The external lobe almost reaches the depth of the first lateral lobe. 
It is divided into two halves by a small median projection, rounded above; and these 
are distinguished by three or four little points. The first lateral lobe ehows four or 
five points, of which those lying nearest the saddles are shorter than the middle ones. 
Tlie greater number is not observed in the foremost septa, which only possess four 
points, but further backwards. The seoond lateral lobe, whioh coincides with the 
umbilical margin, has two points, of which the inner is distinctly deeper than the 
outer, which inclines towards the first lateral saddle. The external and the lateral 
saddles are rather narrow, with an unbroken margin. There can scaroely be said 
to be a seoond lateral saddle, for the ~ e p t u m  rises from t,he base of the second 
lateral lobe only to the height of the small denticulations dividing this lobe and 
then descends on the umbilical wall in a straight line vertical to the.umbilioa1 
suture. 

Dirnmsion8.- 
Diameter . . . . . . . . . . . .  48 mm. 
Height of the last whorl . . . . . . . . . .  16.6 .. 
Tbioknesn . . . . . . . . . . . . .  19.6 .. 
Width of the urnbiiisua - . . . . . . . . .  17.6 .. 

Zocality and Geological Po8ition.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Seotion. Number of speoimens examined, 2. 

3. STEINMANNITE~ DESIDEBII, E. V. Mojs., P1. XII., Fig. 7. 

This species, closely related to Steinmandtee Clionitoides, is distinguished 
from the latter. by the permanence of the notched exterpal keels. Thus, in 
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Steinmanniter Climitoides, the tubercles of the external keels ~ c c u r r i n ~  a t  wide ' 
intervals attain a certain independence, so that the keels on whioh they are placed 
become less conspicuous. I n  Steinmonnites Deeiderdi, on the other hand, the 
tubercles on the external keels are but faintly developed, ao that the latter become 
the more prominent. 

A further distinction between the two species under consideration lies in the 
closer disposition and the slighter curvature of the ribs on the last whorl. Umbilical 
tubercles are v e q  distinct here, whilst the indications of knot-like marginal aweU- 
ings are but very slightly developed. This is probably dependent upon the fact 
that the ribs become obsolete a t  these marginal swellings and do not continue on 
to the external part, as is the case on the inner whorls which are provided with 
lunula and oblique longitudinal stria. 

The oblique longitudhal strim form three divisions on the penultimate whorl. 
They are remarkably strongly developed and are present on the cast as well as on 
the ahell. The anterior fragment of the last whorl is deficient in these strite. 

Sutures.-The suture-lines also show distinguishing features betweep the two 
species in question. Thus the first lateral lobe shows a considerable differentiation 
of the denticles, of which the small middle one is accompanied by two much higher 
ones, rounded above, whilst in S tehnrv i t e s  Climitoides such marked differences 
in size do not exist. The second lateral lobe is decidedly two-pointed ; and the inner 
point which is already situated on the umbilical margin is also here the deeper one. 

I n  contradistinction to SteinmanJtes CZiorritoide4 there is a distin~t second 
lateral saddle here which is situated on the urqhilical wall. 

Dimendorre.- 
Diameter . , . . , . . . , . . . 40 mm. 
Height af the lset whorl . . . . . . . . . 17 ,, 
Thiokners,, ,, . . . . . . . 14.5,, 
Width of the urnbilious . . . . . . . . , . 13 ,, 

Locality and Oeologhal Po&tim,--Juvavian Stage ; of the Ha l ~ r i t e s - l i m e s ~ ~  
of tbe Bawbanag hotion. Number of speoimeea ex~mined, 3. 

4. STEINYANNITEB NOETLINGII, E. V. Mojs., PI. XII., Figs. 8-9. 

I n  spite of the difference in size between the specimens figured, the small one 
represented ip Fig. 9 cannot be regarded as a young, immature farm. I t  must bs 
considered a mature individual, a4 it shows on the body-chamber, occupying the 
anterior half of the last whorl, the earn variations of sculpture as the larger form 
represented in Fig. 8. But as some slight differences other than that of size can 
also be recognised, the smaller individual map be looked upon as a variety. 

The inner whorls, provided with oblique spiral stria and lunulae, show a great 
eimilarity to Steinmannites CCimitoide8 and Steinmannites Desiderii. Essential 
$ifPermxs are only to be observed after the obliteration d the oblique longi&udhal 
striation on the bodyshamber of mature inaviddg.  The s tmger  curvature ot  



the ribs on the sides, and especially their strong backwardly directed bend up to the 
marginal knot-like swellings together with the abeence of the umbilical tubercles 
form a remarkable distinction. Furthermore the ribs on the sides are rather stropg, 
and separated from one another by wide intercostal spaces. 

But the external p u t  of the body-chamber in a full-grown shell offers much 
more striking peculiarities (Pig. 8c). Between the marginal knot-like swellings 
and the notched external keels, but nearer the latter, for example, a spiral 
oonnection is formed between the neighbouring ribs where a forked division of the 
ribs not seldom results, as on the larger speoimen (Fig. S), whilst in the form 
Pig. 9, with a smaller body-chamber, such a division has never been observed. 
These divisions, which result in a corresponding increase of tubercles on the external 
keels, cease, however, also on the larger form towards the aperture. 

A further feature of Steinmannites Noetliragi is exhibited, moreover, by the 
rather faint indications of normal longitudinal strise observable on the body-chamber 
after the disappranoe of the oblique longitudinal strise. 

The length of the body-chamber amounts to about three-quarters of the last 
whorl. 

Sutrres.-On the smaller form, Fig. 9, the denticulationa extend from 
the base of the lobes to the walls of the saddle, whereby more numerous dentioles 
arise. But it must be mentioned that the h e r  details of the lobes in the larger 
speoimen (Fig. 8) could not be so distinctly observed aa in the smaller one on 
amount of less favourable preservation. I n  one plaoe, however, in the larger 
form denticles arising from the first lateral lobe to the external saddle have 
also been observed. The external lobe is somewhat shorter than the first lateral one 
which is distinguished by great width. The saddles are only moderately high and 
arch-like in form. The umbilical suture coincides with the first auxiliary lobe. 

Dinmeter . . . . . . . . . . . .  Mmm. .. H e i g h t o f t h e b r t ~ h ~ l .  . . . . . . . . .  17 .. Thiokneee,, . . . , . . . . . . . . . .  16 .. Width of the nmbilionr . . .  19 

Localily and Geologicd Poeit ion.-Juvavian Stage ; of the Halorites-Lime- 
stone of the Bambanag Section. Number of specimens examined, 3. 

6. STEINMANNITEB LUBBOO~I, E. V. Mojs., P1, XIII., Figs. 24. 

This species, which forms an indep~den t  type and does pot agree wits mjr 
specie8 known up to the present time, is charaoterised by the extindbn of 
the external keels in the anterior part of the body-ohamber, connaoted with 6 &gBt 
depression of the tube. 

The external habit of Steinmaunite8 Zwbbocki shows, it is true, aople eimilarity 
to the forms of the group Unddatostriati, But it just wante the peculiar 
longitudinal soulpture which distinguishes this group ; so that hem only a remb 
rehiionship could be admitted, 
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On the inner whorls, as seen in Fig. 2, a rapid increase, especialiy in 
height, takes place, whilst on the last whorl, provided with the body-chamber, 
the increase in height is slow. This retardation of the growth in height increases 
in a very striking manner towards the end of the body-chamber, a oircumstance 
which may be accounted for by the disappearance of the external keels and the 
simultaneous rounding of the external part. The whorls embrace one another 
only on the external part. But as the latter is rather strongly inflated and a rapid 
growth of the inner whorls in height takes place, the umbilicus remains propor- 
tionally narrow. 

The sides are slightly inflated, but beoome flattened on the body-chamber. The 
external keels, as such, are only feebly developed. They rise wit11 the broad and 
shallow external furrow, enclosed by them, over the inflation of the exterual part. 
The keels, as already mentioned, disappear entirely on the anterior part of the 
body-chamber, and the transverse ribs, greatly attenuated, close together over the 
rounded external part without forming external tubercles. 

The ribs are very orowded on the innermost whorls and are here very fine. 
With the growth of the whorls the ribs, increasing considerably in strength, beoome 
wider apart so that broad intercostal spaces are firmed. I n  the anterior part of the 
body-chamber, towards the aperture, the ribs get finer and are again more crowded. 
Bifurcations of the ribs occur seldom on the sides or outside the umbilioal margin, 
which is distinctly marked only on the last whorl, but more frequently outside the 
marginal tubercles, which (the tubercles) are more distinctly developedon the inner 
whorls and gradually become obliterated on the last whorl. Indications of umbilical 
tubercles are present on the last whorl. Not all the ribs form tubercles on the 
external  keel^, as neighbouring ribs connect together here and there. 

The keels are bordered by faint longitudinal depressions whioh take the place 
of keel-furrows. 

As to the course of the ribs i t  has to be mentioned that up to the marginal 
tuberoles the ribs are bent somewhat obliquely towards the posterior part. Outside 
the marginal tubercles the rib8 bend in the opposite direction, that is, strongly 
forwards. 

I t  is worthy of note that there are several fragments of body-chambers which, 
oonsidering the rarity of the latter in the types related to this genus, leads one to 
infer that the shell was especially strongly conetructed. 

8uture8.-Externai lobe considerably shorter than the first lateral lobe, divided 
into three-pointed halves by a broad median projection with a rounded, unbroken 
margin. The first lateral lobe is seven-pointed and the second three-pointed with 
a longer middle point. The last suture-lines immediately preoeding the body- 
ohamber are somewhat less richly indented, as the first lateral lobe at this place 
only shows five points instead of seven. 

Saddle8 with unbroken margin, rounded. External saddle rather narrow and 
high, first lateral saddle broader and lower. The second lateral saddle descends 
over the umbilical wall to the umbilical suture. I n  some places slight notches, sua- 
~eeding the points of the lobes, are observed at the base of the saddles. 



CERATITOIDE A. 

Dimedone.- 
Diameter . . . . . . . . . . . .  64mm. . . . . . . . . . .  Heightofthelutwhorl 26 
Thinknear,, . . . . . . . . . . . . .  84 , 
Width of the nmbiiicus . . . . . a * . . .  19 ,, 

Loaality and Geotogical Position.--Juvavian Stage; of the Halorites-Lime- 
stone of the Bambanag Section. Number of speoimens examined, 7. 

e. DIONITES. 

DIONITEB, ind., cf. D. ASBOLUS (A. v. Dittmar). 

We have here a form (unfortunately only a fragment of a whorl) which is com- 
parable to Diodtee ~dsbolu8 (Mojsisovics, Ceph. d. Hallst. Kalke, 11. Bd., p. 492, 
Taf. CLIV., Figs. 8-9), or possibly even identical with this speoies. The broad, 
flatly rounded ribs with the strongly developed lines of growth are to be seen. They 
are orossed by indistinct spiral lines which cause a thiokening a t  the point of 
intersection. 

Sutures.-Not known. 
Dirn&ons.-Not measurable. 
Locality aad Geological Poeition.-Juvavian Stage ; of the Ealorites-Limestone 

of the Barnlanag Section. Number of specimens examined, 1. 

11. HERACLITEA. 

1. HEBACLITES, E. V. Mojs. 

1879. Vorliiulige knrze Uebersioht dm Ammoniten-Gattnngen der mediterranen nnd juvavischen Triss. 
Verhandl. der k. k. geolog. Reicheanat, p. 141. 

1893. Cephalopoden dsr Hallrtiitter Kalke, Bd. 11, p. 603. 

The position assigned to the type described under the specific name of 
H. jandianzce in the genus Heraclites requires some words of justification. 

The length of the body-chamber in R.jandicmtts is somewhat more than half 
of the last whorl. As the sculpture in the foremost part of the last whorl is 
considerably weakened and reduced to strise, and occurs as a rule only in the 
closest vioinity of the margin of the mouth in mature individuals, the present 
speoimen is probably tolerably complete, and the length of the body-ohamber might 
not have amounted to more than half a whorl. 

The habit of the shell and its soulpture agree with those of Cwatites, whilst 
the lobes are indented in a dolichophyll manner. But shells with ceratitic 
development having lobes with dolichophyll differentiation are assigned to the 
genus Heracliteu. TVle present shell cannot, however, be brought into closer 
connection either with the group of Heraclites robwrti, or of Heractit88 tmavi- 

L 
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coetati, but represents an independent and unique type, to which the subgenerio 
name Gruembelitee might be applied. 

Cfuernbelites are shells with widely embracing whorls with a short body-chamber, 
having ceratitio sculpture on the sides, truncated, and oompletely smooth external 
part and small dolichophyll lobes which comprise also several auxiliary ones. 

H E ~ A ~ L I T E ~  (&JEYBELITES) JANDIANUS, E V. Mojs, PI. X, Fig. 1. 

The whorls are higher than they are wide and enolose a rather narrow umbilicus 
as they overlap one another very oonsiderably. The sides am inflated and reach 

' their greatest bulging in the vicinity of the aharply defined umbilical margin. The 
umbilical wall descends steeply to its suture. The external part is sharply marked 
off from the sides by the marginal '( ears " which are elongated in the direction of 
the spiral. It forms a flattened-smooth area, by which the sculpture on the two 
sides is completely interrupted. 

The scdpture consists of fold-like ribs whioh are rather strongly developed on 
the inner whorls and at  the beginning of the last whorl, but beoomes visibly wectker 
on the anterior halE of the last whorl. Bifurcations of the ribs, which show during 
their course a slight concavity towards the anterior part, take place partly near the 
umbilical margin and partly somewhat farther out wards, but always within half 
the height of the whorl. Instead of the bifurcations of the ribs thew also oocur 
intercalated ribs. After the ap pemnoe of these bifurcations or intercalations, two 
or three short ribs of the outer region of the sides correspond with one stem-rib in 
the umbilical region. 

Near the outer margin, or rather near the marginal "ears ", there owur on the 
body-chamber, besides the above-mentioned multiplication of the ribs, other ' 

pwuliar offshoots of them into short narrow ribs, which enter into conneotion with 
the sucoeeding marginal " ears. " In this way the marginal " ears " may be con. 
nected with two different ribs. But, on the other hand, one rib may also be united 
with two different marginal The number of the latter agrees with that of 
the short ribs proceeding from the primary divisions of the ribs, whilst the little ribs 
on the outer margin are merely offshoots. This feature has unfortunately not been 
fully brought out in our illustration. 

Towards the end of the last whorl, the larger anterior half of which belongs to 
the bodpohamber, the soulpture on the sides becomes weak, and flat strim-like 
folds appear. 

8uturee.-Urifortunately the details of the sutures could not be exposed as 
intact and oomplete as is nwessary for an illustration, The dolichophyll saddles 
and lobes are short and thus rather narrow and numerous, as there are atill two 
auxiliary lobes outeide the umbilical m ~ g i n .  The external lobe seems to be 
shorter than the first lateral. Taking into consideration the denticulation the 
lobes of Eeracliter Bellonii, Mojs. (Ceph. d. Hallet. Ba&e, I$. BQ., Td, 
D&&Xrr(, Pig. 100) may be bmught into oomprtrboa, 



OERATITOIDEA. 

~ ~ ~ 8 . -  
Diameter r . . - . . r . . r c L S m m .  

Height of the lrst whorl . . . . . . . . , . 29 , 
Thiokhman ,. sr . . . . . . . . . 1 Q ,  
width ofthe n m b i i u  . . . . . . . & ,, 

Locality and Geologicat Podtion.-From the debris on the eastern slopes 
of the Jandi Paes, probably from the Haloritas-Limestone. Number of epeoimens 
examined, 1, 

2. ! ~ B T I T E ~ ,  3. Y. Mojs. 

1883. 2U&itsr, E. r, Mojo, Cephrrlopoden der Hsllotiitter grlke, Bd. II., p. 616. 

In this genus, replacing the European genus Uyrtopleurites in the Indian 
trim, three groups or subgenera may be distinguished, oiz. :- 

In the subgenus Tibetitee the shape and soulptnre of the body-ahamber agrees 
entirely with those of the chambered parts of the shell. The morphological agree- 
ment with Cyrtopleuriteo, s. str., ie s~traordinarily great, and only the absence 
of the notahingo on the external " eare ", so cbaracteristio of Cyrtopleuritee, oan h 
regarded ae e distinguishing feature of the ahell. Instead of the fringed1 extemd 

eara " of Cyrto~leurites, there ocour in Tibetitee therefore non-fringed external 
t l earn" I n  the young, where the external is still rather broad and flattened 
and the external "ears " are still weakly developed, the shells remind w of Hera- 
clitea Brick and like this epeciss show a complete mratitic habit, whioh disappears 
with inareasing age in consequenoe of the inflation and pointed shape of the external 
part, as well aa of the oonsiderable growth of the external " ears." 

The subgenus Anatibetite,u is morphologically distinguished from the typical 
P a t i t e a  by the flattening of the external part oocurring on the body-chamber and 
by the simultaneous and entire obliteration of the external "ears." I n  oonse- 
quence of this mode of variation, there exists morphologioally such a close 
agreement with H e ~ c l i t e e  that without the knowledge of the differently developed 

Amtibetitee could notebe separated from Eeraclitee. The latter possessea 
doliohophyll suturee, whilst dnu,tibetites haa the same ceratitio-developed sutures 
with divided external saddle as Tibstiter and Paratibetitee. ,After the o,blitera- 
tion of the external " ears " the body-ohamba of Anatibeliteg dkrs the perfect 
representation of a Ceralitee with tbe mbilioal tuberoles wanting. 

The subgaue Paractibetitse undergoes variations of qvite a difhrent cbaqacter 
from t hee  of Awtibitee. While in the young the external part, as in Tibetitea 
8nd Awtibetites, is still slightly inflated, if bemmes in the middle stagw of growth 
eharpened ink, proper keele ammpanging the median furrow whioh hae meanwhile 
appeared. Simultaneously with this the closing together of the external c6 ears" 

b 



occurs. With this variation, which corresponds with the stage reached in the 
European species of Hazseritee, the tendency towards a sharpening of the external 
part is, however, not yet exhausted in Parataetitee. With the simultaneous dis- 
appearance of the external furrow the two external keels close entirely together 
in the course of time, and the external part appears now obtusely pointed. I n  a 
manner analogous to that of Haueritee the lateral sculpture changes simultaneous- 
ly with the sharpening of the external part and shows a tendency to become 
weaker and finally to disappear. The marginal and lateral tubercles fuse together 
to form spiral striae, the ribs become flattened, and the disc assumes more and more a 
smooth-shelled character, till finally, as in Paratibetites Tornqd t i ,  the marginal 
and lateral striae also disappem and only obscure fold-like indioations of the trans- 
verse ribs are observable. 

The sutures of Tibetitee, Anatibetitee and Paratibeittes point, in a way similar 
to the morphological conditions of the young stage of growth, to the near rela- 
tionship or rather to the common desoent of a primitive form allied to the type of 
Tibetitee. Tibetitee and Araatibetites show, moreover, a suture-line with typical 
ceratitic development which is distinguished from the eutures of Ceratitee only by 
the division of the external saddle, and by the freeing of an outer denticle of the 
saddle caused by this. The saddles have unbroken margins; the lobes are only 
slightly denticulated at  their base. Certain variations are shown in Paratibetitea. 
The most striking change is to be observed in the external lobe which shows a 
tripartite arrangement. The large median projection, namely, is indented lobe-like 
in the middle, and in some species the marginal " wings" arise in the shape of 
short external saddles. I n  these last-mentioned forms there o m r s  a denticulation 
of the middle region of the median projection bordered by the two marginal wine ,  
whereby this part has the appearance of a shallow external lobe divided by qnite 
a small median projection. Further peculiarities of the Paratibetites sutures am- 
(1) the independent character of the denticles, freed from the external saddle, and 
(2) the brachyphyll notching ascending the walls of the saddle, which sometimes 
reaches to the summit and here and there strengthens into doliehophyll denticula- 
tion (Paratibetites angwtosellatus). 

The sutures of Paradibetitee agree with those of Earreritee. The strongly 
developed median projection with the saddle-like wings " is common to both 
genera. Thc greater independence of the outer branch of the divided external 
saddle is also repeated in both genera. The only distinction is the degree of 
denticulation in the sutures. Haueritea is characterised by dolichophyll, and 
Paratibetites by ceratitic and brachy phyll development of the sutures. 

In spite of this close relationship I do not consider it probable that Eaueritar 
is direotly descended from Paratibetitee, as the ten@ncy of Paratibetitee is to 
form an obtusely poiated external part. Haueritee developes from forms which 
agree morphologically with Cyrtopleuritee.' As well might i t  be assumed that 
Cyrtopleurit~e is the direct descendant of Tibetitea, as Cyrtopleuritea occurs 
already m the Julian beds, that is in about the same horizon in which Tibelife* 

Cephslopoden der Belletatter Kdke, Ed. XI., p. 517. 



appears for the first time in India. Moreover the sutures of Cyrtopleurites differ 
from the sutures in Tibetites farther than the sutures of Eaueritee differ from 
those of the genus Paratibetites. The external saddle of Cyrtopleocritee, namely, 
possesses two freed outer branches and the external lobe of this genus shows itself 
to be divided in both its halves by a larger projectingdenticle. 

We therefore regard the degree of relationship between the European and 
Indian genera in question as that of a very near collateral relationship, and see 
in these genera representative types developed in an independent way. 

Tibetites occurs for the first time in the " Daonella beds, " from whioh a speci- 
fically indeterminable form is present. I n  the Hatoritee beds the two subgenera 
Asatibetitee and Paratibetitee are to be added to Tibetitee. 

a. TIBETITES, s. str. 

1. TIBETITES RYALLI, E.v. Mojs., P1. XV, Figs. 3, 4. 

This type shows a great morphological resemblance to the European species 
of Cyrtopleurites, as, for instance, the Julian Cyrtoplewritee Berodoti (Ceph. 
der Hallst. Kalke, I1 Bd., p. 618, Taf. CLVIII, Fig. 10). The whorls, it is true, 
are higher than wide, but compared with related forms, only relatively wide ; the 
external part is likewise rather wide and is somewhat inflated in the middle. The 
greatest width, however, is attained by the widely embracing whorls in the region 
of lateral tubercles, that is, somewhat below half of the height of the whorl. The 
umbilious appears, compared with other forms, rather wide, in spite of the almost 
complete overlapping of the whorls. 

As regards its shape there is no change in the body-ohamber other than that 
oaused chiefly by the growth of the shell. The character of the external part 
especially remains the same as on the chambered parts of the shell. The sculpture 
also on the body-chamber agrees in charaoter with that of tho chambered 
parts of the shell. The ribs on the sides, with only a slight sigmoidal curvature, 
are strongly developed and unite 09 the external part between tho two external 
6 c  ears " which arise out ef them. 

The ribs running in it straight'direotion from the deeply depressed umbilicus 
to the strong lateral tubercles undergo an increase outside the latter by bifurcation 
or intercalation, and all the ribs attain the same strength up to the outer margin, 
which is distinguished by strong, spirally elongated marginal tubercles. About two 
marginal tubercles oorrespond to one lateral tuberole. Only very seldom three of 
the former wrreapond to one lateral tubercle. A faintly developed spiral line 
oonneota the single lateral tubercles. The external cc ears " are not 8gfringed,"1 
and seem to be strongly elongated in the direction of the spiral. 

Tibetites RyalU is distinguished from the similarly oharaoterised Paratibetitea 
Bertrandi by the muoh smaller dimensions whioh it reaches, but also chiefly by the 
persistence of the large external " ears " whioh remain the same on. the inner whorls 

Ungewimpert--Tmd 



and on the bodyahamber rrnd undergo no ohangee. Bat them aonditim oould 
alao be explained by amuming that the forma with small body-ohambere are 
young individuals of Paratibites Bertrmdi. Thie however ie contradioted 
by the Wering soulpture, not to mention tbe e r t r a m r y  rarity of young 
immature specimens. I'ibetitee ByaZli possessee a greater number of primary r i b  
and lateral tuberoles oorresponding to them. On the other hand, the number of 
intardated ribs on the upper half of the aides is very small, so that, as already 
mentioned, two and only exceptidally three, marginal tubercles oorrespond, as 8 

rule, to one lateral tuberole. It must be pointed out that the body-chamber on two 
specimens only m d d  be observed, and that the third remaining one (Fig. 8, P1. XV) 
abows only the beginning of the body-ohamber. 

Sut urea.-As regards s u b  the present species approaches A mtibetiieu 
Xelvini, but the first lateral lobe is somewhat deeper and the outer lappet of the 
external saddle is only very faintly oharaaterised, as only a very shallow-indented 
point produces an uneven division of the external saddle. 

TIBPTITZ~ BYALLI, 
8ntu1w from the p i m e n  reprwnted on P1. XV, 2%. 3. Nst. &a. 

The second lateral lobe is two-pointed. The auxiliary lobes, two of whiuh 
outside the umbilioal margin, only show extremely inconspicnous denticulatione 
scarcely recognizable with the. naked eye. 

The external is the highest of the saddles. Beginning at the h t  lateral 
saddle the saddles appear to be wide and low, as in Anatibetites X'elvini* 

Dimen &me.-- . . . . . . . . . . . .  Diweter 38 mm. . . . . . . . . .  Height of the laat whorl 16.6 , . . . . . . . .  Thiokneas ,, ,, ,, a 1 3 . 6 "  

Width of the umbiliow . . . . . ' . . . - 6  n 

Locality and Geological Position.- Juvavisn St* ; bn the Halmbs-Limeshe 
of the Bambanag Bection. Number' of spectimens examined, 3. 

2. ~ E T I T E B  MURCHIIONI, E. V. Moja, P1. XV., Fig. 8. 

The proportionally narrow form only possesses slightly inflated side8 and s 
body-chanlber ornamentation which agree9 with that of the chambered inner casts. 
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mere  are on tZie sides verg narrow, fine stem-ribs, separated by broad intercostal 
spaces, whioh run in a straight direction up to the small . but distinctly marked 
lateral tubercles and assume a more fold-like oharacter with simultaneously-cccur- 
ring sigmoidal curvature outside the lateral tnberclea. An intercalated rib occura, 
as a rule, between two stem-ribs ; the secondary rib only seldom unites with the 
neighbouring stem-rib and then appear8 as a bifurcated rib. Only two marginal 
tubercles oorrespond generally to each lateral one. In  the anterior part of the 
body-chamber strong lines of growth as well as single stria-like ribs are observ- 
able. A fine faint s p h l  line connects the lateral tubercles. 

As in Tibetitee RyatN and in many speoies of Cyrtopleuritee the longitudinally 
elongated external " ears " which are situated on the closely-set ribs persist up 
to the anterior end of the body-chamber. 

Suture8.-Not known in detail. 

Dimensions.- . . . . . . . . . . . .  Diameter 36 mm. .. Height of the last whorl . . . . . . .  20 .. Thioknese . . . . . . . . . . . . . ~ . ~  11.5 . . . . . . . . .  Widthofthenmbilionr 3.6,, 

Locality and Geologbal Po8itiw.-Juvavian 8tage; of the Halorites- 
Limestone of the Bambanag Seotion. Number of specimens examined, 3. 

3. TIBETITEB PEBBIN-SYITHI, E. V. Mojs., P1. XV, Fig. 6. 
I 

This speoiea is olosely related to Tibetide8 Xarrchiumi and is chiefly dis- 
tinguished by numerous flat and crowded ribs which are grouped in a variable 
way. 

I n  the ciroumference of the last whorl comprising the body-ohamber in i t s  
anterior part, there are eight stem-ribs distinguished by lateral tuberclea These 
ribs are distinguished by greater strength from the weaker ribs, which alternate 
with them with tolerable regularity. Thew latter bear no lateral tubercles and 
seem to bear a smrcely peroeptible ewelling where the spiral line connecting 
the lateral tubercles together crosses them. As the ribs provided with lateral 
tubercles, as also the inserted weaker ones, bifurcate outside the lateral spirnl line, 
the number of the marginal tuberoles amounts to four timee that of the lateral 
tuberoles, but, on the other hand, only to double the number in Tibetitso dlurchieopli. 

Towards the aperture of the bodyshamber the wulpture beoomes more strise- 
like and indistinot. The longitudinally elongated external "ears " persist up to the 
anterior end of the bodyshamber. 

8uturee.-Not known in detail. 

Diameter. . . . . . . . .  4 2 m m .  
Height of the laat whorl . . . . . a , .  Br) , 
Breadth , ,, ,, ,, . . . . . . . . .  . I S , ,  
Width of the umbiliour . . . . , a , . .  4 ,, 



Locali ty  and Geological Poeitim--Juvavia,n Stage ; of the Iialorites-Limestone . 
of the Bambanag Seotion. Number of specimens examined, 1. 

# 

4. TIBETITES, f. ind. 

This is a oast of a Tibetitee, 22 mm. in diameter, from a sandy olay of the 
upper Daonellit beds of the Bambanag Section ; it bears the characteristic soulpture . 
and possesses external ears " besides the lateral and marginal tubercles. 

A more minute description of the cast, which is comparable with Tibetitea 
Byalli but is more finely ribbed and therefore more riohly ornamented, is precluded 
on account of its insufEicient state of preservation. But i t  is nevertheless interest- 
ing to establish the fact that !Pibetitee appears already in the Carnio beda. The 
representative genus of ltibetitea in Europe, oiz., Cyrtopteuritee, appears nearly 
simultaneously in the Julian Limestone of Rothelstein, near Aussee. 

b. ANATIBETITES. 

1. ANATIBETITES KEIGVI~I ,  E. V. Mojs., P1. XIV, Fig. 9. 

1880. Balatmites Himalayanus (Blsnford) Griesbaoh, Becorde Geol. Survey of India, Vol. XIII, p. 98. 

1891. Baldmites  Hinralayanola (Blanford) Griesbaoh, Mem. Geol. Survey of India, Vol. XXIII, p. la. 

1892. H m l i t e s ,  E. v. Mojs., Vorlan6ge Bemerkoogen iiber die Cephalopoden-Fsnnen der H i d j a - T r i l l a  

Sitznngaber. d. h i s .  Akad. Mathem.-natnrw. Cl.,Bd. GI., Abth. I., p. 874 

The figured specimen, tolerably completely preserved, may be taken as the type 
of the speoies, while the one cited by Griesbach, to which alone all the above 
quotations refer, belongs to a variety distinguished by a somewhat more robust 
sculpture. Of this variety there is only a fragment of the body-chamber present. 

The high-mouthed shell consists of widely embracing whorls which are higher 
than wide. ,The umbilicus is moderately wide where the whorls are chambered, 
but on the body-chamber it visibly narrows, a oircumstance which ia to be regarded 
as a consequenoe of the considerable increase in height. 

The chambered whorls present exactly the appearance of an internal cast of a 
Tibetitss. The moderately inflated external part, bordered by distinct marginal 
angles, bears upon these two rows of strongly marked external "ears," which appear 
to be situated at the extremities of the ribs reaching up to them. The sides are 
ornamented with slightly curved ribs increasing in width outwardly. The latter 
begin, without tuberales, on the umbilical margin and thicken considerably below 
the middle of the height of the sides, simultaneously forming strong lateral tuber- 
cles, after which they undergo a bifuroation. On the outer margin the ribs thicken 
into strong, spirally elongated, marginal tubercles. 

Before the beginning of the body-chamber, on the last, still septate portion, 
there occurs a weakening or rather lowering of the external "ears," whiob 
gradually, through the growing together of their bases, are converted into notched 
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thread-like longitudinal keels. A flattening of the external area on the body- 
cbamber, on which the thread-like longitudinal keels soon disappear, takes place 
simultaneously with the modification of the external '' ears." The figured specimen 
shows, on the anterior part of the body-chamber, a slight shallow depression in the 
middle of the external part. The lateral sculpture likewise undergoes some modi- 
fications on the body-chamber. Bifurcations of the ribs occur rarely, but the latter 
are more crowded together. The strength of the lateral and marginal tubercles also 
decrease considerably. 

The great morphological agreement with Heractites which the body -chamber 
offers is more strikingly evident in the above-mentioned variety from Rimkin Paiar. 
The fragment of the body -chamber distinguished by the somewhat more robust 
sculpture does not lose theexternel sculpture so quickly as the typical specimen 
given. Moreover the thread-like longitudinal keels continue, though with decreas- 
ing strength, farther on the I)ody-ohamber and still show knot-like elongated 
swellings at  the point of intersection with the greatly weakened transverse ribs. 
More anteriorly there appears a faint fine middle line between the thread-like 
longitudinal keels in the middle of the external part. The agreement with some 
European Heraclites, as, for example, with Heraclitee Beltmii (Ceph. der Eallst. 
Kalke, 11. Bd., p. 607, Taf, OXXXIX., Fig. 10) and Heraolktee robsretue (I. c. 
p. 605, Taf. CXL., Figs. 9, 10) is, through the peculiarities here described, so great 
that without a knowledge of the sutures there would not be the least hesitation 
about placing the Indian form in Hermlitee, as I have done with the fragment of 
the body -chamber from Rimkin Paiar. 

Sutures.-The sutures also point to the close genetic relationship with 
Tibetitee, in which genus exactly the same ceratitic type of sutures, a type 
characterized by a division of the external saddle, is repeated. The present species is 
distinguished by remarkably shallow lobes, finely and regularly denticulated a t  
the base, and low broad saddles. The denticle, separated from the external saddle 
by an indentation, ia proportionally small and narrow. The external lobe is lower 
than the first lateral lobe, divided by a trapeze-like median projection. Indications 
of two slight projeotions are noticeable in both the halves of the lobee. First lateral 
lobe broad, with about, six or seven slight serrations a t  its base. The second lateral 
lobe and the succeedin; three auxiliary lobe* up to the umbilical margin show 
a very slight gradually decreasing serration. 

The broad low saddles are like right angles in which the angles have beoome 
blunt and'munded. The external saddle is somewhat lower than the first lateral 
saddle. I t  must be mentioned that the character of the sutures, of course putting 
aside the denticle freed from the external saddle, reminds us greatly of the type of 
sutures of the Ceratitea of the German Muschelkalk. 

Dimensions.- 
Diameter . . . . . . . a a . . . b4 mm. 
Height of the I r t  whorl . , . . . . . . 81  ,, 
Thieknem ,, ,, . . , a . . a . . . 20 ,, 
Width d the ombilicua . , 8 l . . . 3 ,, 



Locality and Geological Po8ition.-Juvavian S trige ; of the Haloritea-Limed 
atone of the Bambanag Section. Number of specimens examined, 3 ; from Rimkin 
Paiar, 1. 

2. ANATIBETITES, nov. f. ind. 

The fragment of a body-chamber, which is broken off at thelast septum, reminds 
us through its similarly robust sculpture as well as by its shape, of the large variety 
of Heraclitea robustus (Ceph. der Hallst. Krtlke, XI Bd., p. 605, Taf. CXXXVIII), 
but is considerably narrower and must have also poeseseed a much narrower 
umbilicus. 

The flattened external part shows a median longitudinal line on the cast. 
.Locality and Geological Poeitioa.-In the Halorib-Limestone of the Bamba- 

nag Eleotion. 

c. PARATIBETITES. 

1. PAKATIBETITES BEBTRANDI, E. V. Mojs., P1. XV, Fig. 1. 

This shell, distinguished by a very strong eculpture, consists of widely embracing 
whorls which are higher than wide and enolose a narrow umbilicus. The external 
part is slightly inflated a t  the beginning of the last, still chambered whorl, but rism 
orest-like with the middle part bordered by the external " ears " towards the end of 
this whorl. The sides are inflated and reach the maximum of inflation at the strong 
lateral tubercles. 

The sculpture ooneists in the lower part of the sides of undivided chief ribs 
running in a straight direction to the lateral tubercles. mere are on the whole 
only nine of these ribs, in the circumference of the last whorl. These chief ribs 
are divided outaide the lateral tubercles regularly into two ribs which do not again 
bifurcate. They run up to the external part with a slight concavity directed for- 
wards and bew spirally elongated marginal tubercles on the outer margin and 
narrow elongated external " ears " on the external part. These latter border tbe 
middle region of the external part on both sides, this region being traversed by 
transverse ribs. Besides the a bove-mentioned chief ribs, characterized by lateral 
tubercles, there are also intercalated ribs present which may in some places be 
traced to a distance below the epiral formed by the lateral tubarclea, but they 
mostly disappear outside this spiral. I n  the interspace formed by two sucoeeding 
pairs of bifuroating ribs proceeding from the lateral tubercles there is, as a rule, 
only one intercalated rib present. Two intercalated ribs are, however, sometimes 
observed. Three marginal tubercles correspond therefore to one lateral tubercle, 
and only in rare case8 four marginal tubercles to one lateral tubercle. The inter- 
oalated ribs have already attained the strength of'the bifurcated ribs on the outer 
margin, and they are likewise provided with marginal tubercleb and extam1 
I6 w* l8  , . 
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The height of the external cc ears " in the anterior part of the ha t  whorl 
(ohambered throughout) decreases in the same degree as the middle of the external 
part begins to rise like a crest. The external part now rises steeply roof-like towards 
the narrow flattened crest, which is bordered by the external "ears" (only slightly 
indicated) nearly fusing with one another. 

It is to be presnmed that in conasquence of the continuoue heightening and 
narrowing, the external part might on the body-chamber have been perfectly pointed, 
somewhat as in Paratibetiteo Adolphi and Paratibetites Tornquisti. 

Subures.-The median proj&ion, having an unbroken margin, is divided in 
the  middle by a, deep indentationinto two lappets. The lappets thus formed 
are rounded above. The two halves of the external lobe are one-pointed; they 
do not reach the depth of thefirst lateral lobe which seems to be divided at its 
base into two points by a larger projecting denticle. The second lateral lobe 
possesses two larger denticles, the first auxiliary lobe again only! one, distinguished 
by greater dimensions. Up to the umbilical margin four denticulated auxiliary 
lobes my be counted. 

An outer lappet is freed from the external saddle by a deep indentation, so that 
the external saddle appears bipartite. The outer lappet is narrower and somewhat 
lower than the inner part-the chief part-of the external saddle. I n  the deep part 
into which the dividing peint descends there is a small denticle to be seen on the 
outer side of the outer lappet. The outer wall of the saddle of the chief part also 
shows faint traces of serrations. Three small denticles arise from the first lateml 
lobe on the walls of the two neighbouring saddles. I n  the second lateral lobe there 
are only two such emall denticles at the base of the saddles. A l l  the saddles are 
rounded above with an unbroken margin. The greatest height is reached by the 
narrow first lateral saddle. 

Diwaeluriims.- 
D-eter . . . . . . . . . . . .  59 mm. 
Height of the last whorl . . . . . 34 w 

Breadth .... ,, . . . . . . . . .  23 ,, .. Width of the nmbilicm . . .  6.5 

Locality and Oeolegictil Positiota.-Juvavian 8tage ; of the Halorites-Limesfone 
of the Bambanag Section. Number of specimens examined, 2. 

, 2, PARATIBETITES GEIKIEI, E. V. Mojs., PI. XV, Fig. 2. 

This type which might be taken f0r.a more closely-ribbed variety of Parati. 
6atit.a ;Berh.alodi ie distinguished by a series of modifications in the sculpture and 
sutures whereby the validity af the species seems to be sufficiently established. 

The finer and closer lateral sculpture may be mentioned first. I n  the circum- 
ference of the last chambered whorl there are fourteen lateral tubercles, to 
which double the number of marginal tubercles correspond, for here, in contrast 
to Pm#ibetiter Bertrmdi, only two bifuroated ribs reaching the outer w r g i n  
gall to one chief rib. Them bifurcated ribe, which may also assume the character 
of intercalated ribs, ourve between the l a t e d  and marginal tubercles with a oon- 

Y 2 



cavity directed forwards and bend on the external part obliquely towards the 
anterior. On the inner whorls and a t  the beginning of-the last whorl preserved, 
which belongs entirely to the body-chamber, there are distinctly charaoterized 
longitudinally elongated external ears " situated upon the ribs. But the " ears " 
are very soon changed on this last whorl into true external keels by fusion. They 
enolose a middle furrow. Undulations of the keels now take the place of he 
external ;' ears; " but not every rib oorreeponds to one of the undulations, 
number of which is somewhat less than that of the'ribs. 

C .  
More anteriorly the external furrow seems to flatten and to mume a shape 

similar to that of Paratibetitea Bertrmdi, but the defeotive preeervation in this 
region does not admit of a sufficiently reliable observation. 

The stage of growth in which there is a middle furrow accompanied by external 
keels, is not present in Tibetiter Bertrandi. 

Suture8.-The sutures also p w n t  dgerences oompared to Paratibetiter 
Bertraradi. 

h t i b s t i t e s  Qeikiei. 
Sntom from the speoimen figwed on PL XV, Big. 8. Nit. size. 

The 6mal size of the outer lappet freed from the external saddle may first be 
mentioned. This is so small and low that it could be conaidered as a large dentiole 
dividing the two halves of the external lobe, the more so as the paint which sepa- 
rates i t  from the external saddle shows an indication of a serration suoh as occurs in 
lobes produced by a small " tooth " projecting in the middle. 

Further distinctions are presented by the bmhyphyll notohhgs which reaoh 
the summit of the first two ohief saddle8 on the walls turned towads the first 
lateral lobe. 

Dimeneiom.- . . . . . . . . . . . .  Diameter 49 mm. . . . . . . . . . .  Height d the lut whorl BgB ,,' . . . . . . . . . . . . . . .  Thickness 18 ~ . . . . . . . . . .  Width of the umbilicw 6 .. 
Locality and Geological Poeit@.- Juvavian Stage; of the Halorites-Limestone 

of the Bambanag Section. Number of speoimem examined, 6. 

8. ~ A ~ A T I B E T I T E U  ~ O L P H I ,  E. V. Mojs., PI. XV, 1-10. . 
The large specimen of a body-chamber illustrated in Fig. 7 is to be regvded 

the type of the species, to which the chambered form, Pig. 8, also belmg The 
Figures 9 and 10 represent variatione. 
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This speoies is not only subjeot to a not iooomiderable individual variability 
but also torather strong ontogenetic modifications oooirring in the course of the llsst 
whorls. The innermost whorls agree in respect of their sculpture and shape com- 
pletely with a typical Tibetiter provided with external "ears. " From this stage 
of development Paratibetitea Addphi passes into the stage characterized by an ex- 
. t e d  furrow with accompanying undulated keels. The extern J part assumes the 
shape of a slightly truncated blade with increasing sharpness and narrowing; this 
being accompanied by a gradual weakening of the lateral sculpture. The external 
keels hzbve become completely obliterated, and the marginal tubercles, on the other 
hand, oonverted into a continuously running spiral line. The riba on the sides are 
greatly weakened and have become faloiform folds ending a t  the marginal stria. 
The lateral tubercles persist, more or lese weakened, to the mouth of the bodv. 
chamber. The folde on the body-chamber are most strongly developed outside the 
lateral tubercles. 

The increase of the ribs resulta from bifurcation or intercalation outside the 
lateral tubercles. It is indicated by the proportion of the marginal tubercles to 
the lateral ones, two to three marginal tuberoles going to one lateral tubercle. 
Indications of feeble fine folds occur on the body-chamber in the wide interspaces 
between two stronger folds. The lateral tubercles are also connected by a faintly 
indioated spiral line. 

The variety illustrated in Fig. 9 is distinguished by oloser ribbing and modifica- 
tions in the course of the suture-line. The specimen, Fig. 10, represents a small 
variety which has already attained the features of maturity while still of small 
dimensions. 

Sutures.-The suture-line stands in a transition stage from the ceratitio to the 
braohyphyll development and therefore approaches the type of sutures of Eatudter. 
I n  some elements of the sutures, especially on the inner wall of the external saddle 
and on the walls of the median elevation, the denticulation has ascended from the 
base of the lobes to the summit of the saddle. The median projection is of very 
oolxiiderable height and is divided in the middle by an indentation into two lappets. 
Tho two halves of the external lobe are, as a rule, three-pointed, with a, longer middle 
point. The h t  lateral lobe, which is at  the same time the deepeat, is distinguished 
by great breadth ; it is rather regularly denticulated a t  its base, whilst the denticles 
ascending on the walh of the saddlee are oonsiderably smaller. The number of 
auxiliary lobes situated outside the umbilical margin amounts to three. Of the 
saddles, the lateral one is distinguished by its characteristic shape. I n  Parat ibetiter 
BdoZphi, for example, the outer lappet is aa wide ae, or even somewhat wider than, 
the true external saddle, eo that the latter appears as a double saddle divided by 
a deeply cut indentation. I n  the variety illustrated in Fig. 9 this indentation 
almost assumes the charaoter of an adventitious lobe on account of its greater 
width. 

The variety just mentioned is a h  distinguished by more extensive denticula- 
tion of the saddles and by the greater breadth of the latter, well by the two= 
pointed division of the firet auxiliary lobe, whioh shows a remarkably large median 
denticle. 



.Di~n&wt.-- 
Diameter . . . . . . .  60 ram. . . . . . . . . .  ,. Height of the l ~ t  whorl 36 
Thicknw~ ,. ,, ,, . . . . . . . . .  17-5,, .. . . . . . . . . .  Width of the ambilicnr 4 

LocaZity and Qeotogical Position.-4uvavian Stage ; of the 'Halorites-Limeatone 
of the Bambanag Section. Number of specimens examined, 10. 

4. PABATXBETITES ANOUSTOSELLBTUS, E. V. Mojs., P1. XVI, Figs. 1-4. 

Of this species there are only chambemed speoimens in which, on the anterior 
fractured edge, the external furrow sunk between feeble longitudinal keels is still 
present. But as this furrow, as could be proved from several specimens, visibly weakens 
in the direction of the body-chamber, it is to be supposed that, as in the closely 
related Paratibetites Adolphi, the furrow becomes entirely obliterated on the body- 
chamber and the external part assumee the form of a truncated blade. 

I n  the typical forms, Figs. 1-2, the reduction of the lateral sculpture to the 
dimensions of weak folds and the obliteration of the three'series of spiral tubercles 
occur already very early. The disappearance of the lateral tubercles and their 
replacement by a spiral line form an essential distinction in contrast to Paratibe- 
titee Adolphi. The early conversion of the marginal tubercles into a marginal 
spiral ridge, which in the present species occurs already on the chambered whorls 
but in Paratibetitee Adotphi only on the body-chamber, is likewise very remarkable. 

I consider the fragment illustrated in Fig. 3 as a variety characterized by a 
more robust scuplture and a later beginning of the latter. In this form also the 
lateral tubercles decrease remarkably in size in the vicinity of the anterior margin. 

Sutures.-The suture-line offers a very good basis for the characterization of 
the present species ; the external saddle and the median projection of the external 
lobe especially exhibit the peculiarities. 

By the fact that from the wide depression in the middle of the large median 
projection another small elevation arises which entirely resembles a low small 
median projection, the lateral lappets almost acquire the appearance of independent 
external saddles, samewhat comparable to the external saddles of the groups of the 
genus Ptychites, which are provided with a short external lobe. 

The outer lappet, separated from the external saddle, is, in striking oontrast to 
that of Paratibetites Bdolpfii, so extraordinarily slender and low that it does not 
give the impression so much of an independent saddle as of an accessory dentiole of 
the external saddle. 

The serration of the suture-line progresses still furthei than in Paratibeiites 
Adolphi. It almost assumes the character of a dolichophgll serration on the inner 
wall of the external saddle (Fig. 4). 

There are three auxiliary- lobes outside the umbilical margin. 

Dimerasion8.- 
Diamster . . . . . . . . . .  61 mm. 
Height of the k t  whorl . , . . ,. , . . .  181 .. 
Thioknese . . . . . . . . . . . . . . . .  I2 . . . . .  
Width of the nmbilioue . . . . . . . . . .  3 .. 
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Locality and Geological Position.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 8. 

5. PABATIBETITE~ TOBNQUISTI, E. V. Mojs., P1. XVI, Fig. 6. 

The inner whorls of thb  species may be oonsidered to agree almost entirely 
with those of Paratibetitea arrgustoseZlatua, and I should perhaps have had 
no hesitation in regarding the present speoimens of the speoies just named as the 
young stages of growth of Paratibetitee Torrrquieti, if the different structure of the 
sutures bad not made the separation necemary. 

The specimen figured shows a die0 ohambered throughout and culminating 
in B blunt blade externally, Thie disc gives the impression of an Ammonite of 
the division of the Leioutraca by its high-mouthed almoet smooth shell. The ex- 
ternal part is already bluntly pointed at  the beginning of the last whorl. The 
position of the marginal tubercles is still marked by a marginal spiral ridge, but 
this spiral is entirely obliterated in the further course of the last whorl. Lateral 
tubercles are not preaent, or are only indicated. The lateral sculpture is oonflned to 
feeble indioations of sigmoidal folde which terminate on the marginal spiral ridge. 
The small remnants of the shell which have been preserved from the region of the 
umbilicus of one half show strong lines of growth. 

Sutures.-This specimen, which shows the duplication of the suture-line in 
an excellent way, only possesses rounded summits of the saddles with unbroken 
margin in spite of its considerable aim. 

The strongly developed median projection, the outer lappets of which ascend 
nearly to the height of the outer half of the external saddle shows, in the middle 
depressed region, three denticlea separated by shallow indentations, of which the 
oentral one again t a k a  the position of a median projection. 

The external saddle ia divided into two unequal halves, the inner one of which 
is wider and higher than the outer one. Both halves are dentiOulated in the 
brachyphyll manner on the walls turned towards the deeply cut indentation. The 
two halves of the external lobe, as well as the indentation dividing the external 
addle, run together into one point at their base. 

The first lateral lobe is four-pointed at  the base. Other dentides ascend the 
walls of the saddles but without reaching their summits. The second lateral lobe 
and the auxiliary lobes, four of which occur outside of the umbilical margin, 
are wide and beset with many teeth of approximately equal size at their base. The 
auxiliary saddles are broad and low. 

Dimenswn8.- 
Diameter . . . . . , . . . , . . 130 mm. 
Height of the llut wborl . . . . . . . . . . 76 ,, 
Tbioknesr ,, , . . , . . . . . . 33 ,, 
Width of the nmbiliour . . . . . *. . . . . 6 , , 

Locality and Qeologdcat Poedt ion.--Juvavinn Stage ; of the Halori tes-Limestone 
of the Bambanag Seotioe Number of epeoimene examined, 1. 

. I 
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3 .  HAUERITES, E. v. Mojs., Vergl. Cephalopoden de; Hallstitter Kalke, Bd. 
11, p. 527. 

HAUERITES (?) nov. f. ind., PI. XVI, Fig. 6. 

The sutures illustrated are taken from a fragment of a chambered whorl with 
a bluntly-pointed external part. Supposing the fragment to be complete, one should 
obtain a disc similar to that of ParatibeWes Tornquists', distinguished, however, by 
s somewhat greater breadth of the whorls. Whether it is correct to assign i t  to the 
genus Hauerites, as yet recognised with certainty only in Europe, must remain 
doubtful, specially as the tapering of the external part to a blunt blade without a 
f m w  has not yet been observed in Hauerites. 

The character of the suture-line does not, on the other hand, admit of any 
doubt that we have to deal with a species only distinguished from Paratibetites by 
the dolichophyll development of the sutures. Paratibetitee agrms, apart from the 
taperinq of the external part occurring on the outer whorls, with Haueritee in the 
most essential features and differs only in the gradual development of the sutures 
which is ceratitic-brachyphyll, whilst Hauerites has sIready reached the dolicho- 
phyll stage. As it does not, from the analogy of Paratibetitee, seem impossible that 
a bluntly tapering external part might by a fusion of the two external keels have 
arisen in Hauerites as well as in a subgenus closely related to it, we have placed the 
present fragment for the time being in Eaueritee, emphasizing however the 
uncertainty existing in the case. 

Suture8.-The closest agreement with Paratibetites exists, as already men- 
tioned, in the arrangement of the sutural elements, and especially Parcatibetitecl 
angustosellatua shows the entirely identical arrangement of tlie median projection 
which is indented in the middle like a, lobe and flanked by large saddle-like lappets. 

I n  the lobe-like indentation of the median projection there arises a very broad 
central body, again comparable to a median projection, and provided with five little 
summits blundy rounded above and with four rounded points between them. The 
central body is separated from the saddle-like lappets on both sides by a deeper 
indentation. The resemblance of these high lappets, provided with notches, to the 
external saddles of YtycMtea is very striking. The outer branch of the saddle, 
freed from the true external saddle, is characterized by the lobe-like form of the 
indentation separating them in the manner of an adventitious saddle. 

The main stem of the external saddle is divided by the freeing of a larger 
upper lateral branch, whereby the culminating etem becomes very narrow. The 
notches are throughout doliohophyll. The two lateral saddles have suffered through 
weathering and they appear for this reason simpler in our illustration than would 
be the case in uninjured specimens. The auxiliary lobes are not preserved. As to 
the chief  lobe^, the two halves of the external lobe appear two-pointed through a 
small elevated dentiole, whilst the first lateral lobe fuses into one deep point. 

Dhenaion8.-Not measurable. 
Locality and Geological Po8ition.-Juvavian Stage; in black limestone of 

the group of beds, No. 6, of the Bambanag Section. Number of specimens 
examined, 1. 
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b. TIROLITIDB. 

The family of the Tirolitidse is represented in the Indian trias only by trachy- 
ceratsa which, how eve^, do not play any important part and appear like elements 
of a foreign fauna within the Ceratitoidea, well represented by the Dinaritidm. 

1. TRACHYCERAS, LAUBE.' 

GBOUP OF PB~TEACHYCERATA VALIDA. 

PROTEACHYCEBA~ ~ALPHUANUM, E. v. Mojs., P1. XVII, Pig. 6. 

Tbis fragment, chambered throughout, belongs to a narrow rather high- 
mouthed form from the group of Protrnchycerata valida, in which i t  reminds us 
by the character of its sculpture mostly of Protrachyceras Aeoli from the Julian 
Hallstatt Limestone (Ceph. der Hallst. Ealke, I1 Bd., p. 639, Taf. OLXXI, Fig. 1). 
Also Protrachycerae Longobardicurn, from the Longobardian Stage (Oeph. der medit. 
Trias-provinz, p. 126, Taf. XVIII, Bigs. 4, 6 ; Taf. XX, Fig. 1 ; Taf. XXII, Fig. 5 )  
shows a considerable resemblance in its shape and in the corresponding number of 
spiral tubercles. There is nevertheless no complete agreement with any of' these 
forms, so that we may well consider the present form as a new species. 

I n  striking contrast to the feebly developed broad ribs separated by wide inter- 
costal furrows stands the strong development of the spiral tubercles, of which 
there am altogether eight rows. The strength of the tubercles in Protrachyceras 
deoli a h  surpasses that of the feebly developed widely separated ribs, and the one 
essential distinction which exists is that the interspace between the oblique spirally- 
elongated external ccears" and the marginal tubercles in Prolrachycerar 
ralphuanum is much less than that in Protrachycerae deoli. The ribs of Protra- 
ahyoerae ralphuanum also show a somewhat stronger bending on the sides. 

Suturer.-Not known in detail. 
Dimeneion8.-Not measurable. 
Locality and GeoCogicaZ Po8ition.-Carnie Stage ; in blackish-grey limeetone 

from the rocky 01- facing the Ralphu Glacier, on the left bank of the Lissar 
River. Number of speoimens examined, 1. 

Cophalopoden der EaIlrttiiter g.Ure, Bd. 11, p 617. 
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b. TRACHYCERAS, s. str. 

TEACHYOEUS, n. f. ind., P1. XI, Fig. 9. 

This undeterminable fragment, probably representing a new species, wm only 
figured in order to show that, contrary to the Tuvalic !Cropitas beds of the 
Mediterranean Province, and in harmony with the reports of Perrin Smith on 
the Tropites Limestone of California, representatives of the genus ~ r & h ~ o e r ~  sn, 

present in the Tropites Limestone of the Hidlaye .  
Though the external part pould not be expo~ed it seems, from the experience 

gained in the study of European material, scarcely doubtful that we have to deal 
here with a Traohyceras. The lateral sculpture shows the characteristio habit of 
the true Trachycerata. The great number of spiral tubercles, the kind of develop- 
ment of the feebler series of tubercles, that is, appearing on the ribs and spirally 
weakening anteriorly, the character of the umbilical tubercles, the nature of the ouma- 
ture and division of the strong ribs, which are separated by deep intercostal furrows, 
are all in complete harmony with such a supposition. One might even be tempted 
to express the opinion that the present fragment might belong to a species from the 
group of Trachycerata margaritosa. A decided opinion cannot, however, be given 
at  present. 

The slight width of the umbilious or the considerable involution would be in 
accordance with the knowledge of the fact that the geologically younger members 
of a stock or a series of forms are very frequently much more involute than those 
whioh are geologically older. For on the supposition that the Tropites Limestone 
of the Himalaya as well as the Alpine Tropites Limestone are of Tuvalic age, the 
species represented by the present fragment would belong to the geologically 
youngest representative of its kind. 

Sutures.-Not known. 
Dime~iom.-Not measurable. 
Zoco2ity atad Geological Position.-Carnic Stage ; in the Tropites Limestone 

of Kalapani, in the Valley of the Kdi Ever. Number of specimens examined, 1. 

GROUP OF TRACHYCERATA DUPLICA. 

TBACHYCERA~ TIBETICUM, E. V. hiojs., PI. XVII, Fig. 7. 

Cf. Trachycerae Aw8triacurn, E. v. Mojs., Cephalopoden der Hallstiitter Kalke, 
Bd. 11, p. 677, Taf. CLXXXII, Fig. 8; Taf. CLXXXIII, Figs. 3, 6-9; Taf. 
CLXXXIV, Pigs. 1-3 ; Taf. CLXXXV, Fig. 1. 

The specimen illustrated, vis., a cast with the beginning of the body-chamber, 
agrees in its general features with Trachyceras Azletriacum from the Feuerkogel near 
Aussee in such a remarkable way that I should not have hesitated to identify it 



with this charauteristio species1 but for the fact that the more simpfa structure od 
the suture-line required the isolation of the Indian form. I therefore regard this 
latter as the representative of Traohycerau auebm'actsrn and designate it Trachy- 
ceroa tibeticam. Bhould the differentiation of the species not be considered justified 
-which in this, as in so many other oases, is only a matter of individual conception 
or personal judgment--the varietal name, var. bibetica, should be added to the 
Indian form of Trachycerae atcstm'acum. 

In  contrast to the illustrations of the shells of TracJaycera8 actstriacum, our* 
illustration of Trachycerau tibeticum shows this difference that, instead of the 
external double row of tubercles occurring in Trachyceras atsetriacum, only knot- 
like extremities of the ribs are to be aeen in Traahyceras tibeticum. This is owing 
to the fact that the present specimen of Trachycerae bibetictsm is a cast on which 
knot-like projections of tha estremitiea of the ribs are shown, instead of the external 
apiral rows of tubercles, as mentioned in the above-cited description of t h e  species, vis., 
Trachycerae aasetriacum. A specially strong development of the projections of the 
extremities of the ribs is, however, reaohed in the Indian cast. The swellings of 
the extremities of the ribs-are separated from the laterally situated spiral tubercle* 
by spiral depressions. Taking the rows of the external tubercles in the shells a& 
two in number, the total number of the spiral tubercles occurring in one half of 
s horl amounts to 16. 

8uturee.-Compared with Tracligcerae auetriaeum the saddles show s lesa 
deep dentioulation of their stems. The first lateral lobe fuses into a narrow point, 
whilst in Tracbycercae auutra'aeum this lobe is wider and appears tripartite. 

Dimeneion8.- . . . . . . . . . . . .  Diameter A9 mm. 
Height of the l& whorl . . . . . . 23 ,, 
Thickness ,, ,, ,, I, . . . . . . . . .  20-6 .. 
Width of the ombilicns . . . . . . . . .  12 . 

Locality and GreologicaZ Positim, -Carnie Stage ; i n  the Crinoidal Limestone 
of Rimkin Paiar. Number of specimens examined, 1. 

2. SANBLINGITEB, E. v. Mojs., Cf. Cephalopoden der Hallsfatter Kalke, 
Bd. 11. p. 706: 

1. ~ A N D L X N ~ ~ T E S  NICOLAI, Em V. Mojs., PI. XVII, Figs. 1, 2. 

The slowly inereaaing whorls are aImost as high as wide and emljrace one 
another only on the widely in&ted external part, up to the marginal tuhercles, 
whhh are thus visible in the widely opened umbilicus to the spiral of involution. 

The sculpture comisee of eharp-edged narrow transverse ribs separated by 
wide interamtal furrows and mostly running undivided over the sides to the external 
part, where they terminate on the inner whorls with feeble spine-like tnberolem 
Before they reach the smooth median bmd, while on the body-chamber they olose 
gradualIy more distinct1 y together from both sides, whereby the external tubercles 
decreme in strength at the same time. 

' I n  the preliminary list of foasib supplied to Dr. niener for his geologiaal memoir thin form a s  quoted .s 

l'rwAycerw cf. Auat+iaowa 
ar.2: 
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The ribs are somewhat more strongly developed in the lower part of the sides 
and run here in a strictly radial direction up to the angular elevation, from which 
point the ribs becoming somewhat weaker describe a slight oonoavity directed 
anteriorly up  to the marginal tubercles. From the marginal tubercles the ribs 
run tolerably straight up to the external tubercles. If one observes the surface of 
the ribs on the cast closely, their edge appears as if formed of sharp apertural 
margins which, in some places near the umbilical margin on the above-mentioned 
stronger parts of the ribs, show crescents whose concavity is direoted forwards. 
The bifurcation or intercalation of the secondary ribs which has been asserted not 
to occur often, takes place outside the above-mentioned angular elevation of the 
stem ribs. Where the shell is preserved the surface of the ribs appears less sharp- 
edged and even slighter. 

In  the illustration (Fig. 2) of the external part the bifurcations of the ribs occur 
somewhat more frequently. 

Sutureo.-The suture-line shows a close agreement with that of Sandlmgitea 
Archabaldi ; i t  ascends in a similar way to the extremely shallow second lateral lobe 
and has an unbroken margin, with the exception of the two points of the external 
lobe and the feebly indicated serration of the first lateral lobe. The external 
saddle is considerably lower than the lateral one. The second lateral lobe is on the 
umbilical margin. 

Diameter . . . . . . . .28mm. 
Height of the leei whorl . . . . . . 6.6 ,, 
Thiaknes~ ,, ,, ,, . . . . . J 6 ,, 
IVidthoftheumbilicns . . . . . . . . . a 1 4  ,, 

Zocatity and Geological Po8ition.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Seotion. Number of specimens examined, 3. 

2. SANDLINGITES ARCHIBALDI, E. V. Mojs., PI. XVII, Figs. 3-5. 

This species which is easily distinguished from Sondlingitee Nicolai by 
ics numerous crowded transverse ribs, lacks the stronger accentuation of the 
stem ribs, the angular elevations on them before the beginning of the bifurcation 
of the ribs and their backward curvature. Where the shell is preserved (e.g., inner 
whorls of Fig. 4) the ribs, slightly bent on the sidea, are somewhat rounded ; where 
the shell is wanting the ribs appear more sharply edged, ae in Figs. 3 and 6, and 
separated by wider intercostal furrows. Bifurcations of the ribs are not infrequent 
and occur a t  varying heights, mostly on the sides, but sometimes also near the 
umbilical margin. The marginal and external tubercles are sharply marked on the 
chambered parts of the shell. 

The sculpture is interrupted on the inner whorls in the middle of the external 
part but closes here in most specimens on the ohambered parts, in which case, 

. hnwever, the external tubercles become fainter or disappear entirely. The sculpture 
assumes an irregular and somewhat obscure character on the body-chamber and the 
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marginal tubercles beoome obliterated. The present species shows some remm- 
blance to the European Sandlingites Beyeri (Ceph. der Hallst. Kalke, 11. Bd., 
p. 713, Taf. OLXVII., Pig. 3), from which i t  is distinguished hy the lower whorls 
and the feebler curvature of the ribs on the sides. 

8utecreo.-The external lobe is divided into two points by a emall bluntly- 
pointed median projection and is deeper than the first lateral lobe. The latter is 
slightly serrated, whilst the strikingly low second lateral lobe, succeeding the high 
lateral saddle, is not serrated. The internal lobe is of moderate depth and width 
and appears at  its base rounded and not serrated. The saddles have an unbroken 
margin. The external saddle must be considered low in comparison with the 
lateral saddle, ascending high from the first lateral lobe. 

Diameter ~ . . . . . . . .  40 mm. 
Height of the last whorl . . . . . . .  10 ., 
Thioknees , ,, ,, . . . . . . . . .  . 8 ' 8 , .  .. . . . . . . . . . .  Width of the urnbilious 81.5 

Locality and Oeo2ogical Posilion.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 11. 

3. SIRENITES, E .  v. Mojs., Cf. Cephalopoden der Hallstiitter Kalke, 
Bd. XI., p. 726. 

QBOUP OF SIRENITES ARQONAUTB. 

1. SIRENITES ELEGANS, E. V. Mojs., P1. XVII, Figs. 8, 9. 

This narrow high-mouthed shell is narrowly umbilicated and shows a rapid 
growth in height. The sides are feebly inflated and converge towards the narrow 
external part which is formed by the two keels enclosing a deep external furrow. 
Towards the narrow umbilicu~ the shell slopes gent1 y (without any intervening 
sharply marked umbilical margin charaoterized by stronger tubercles) towards the 
umbilical euture. 

The transverse sculpture on the penultimate whorl of the fragment illustrated 
in Fig. 9 predominates, in reference to its strength, over the 1ongitudh.d sculpture 
represented by the series of tubercles, and the eigmoidally curved ribs become 
weaker only below the middle of the sides where two to three rows of spirally 
elongated tubercles are more conspicuous. This lateral sculpture reminds us forcibly 
of that of Protrachyceras Hadwiga (Oeph. der Hallst. Kalke, 11. Bd., p. 624, 
Taf. CLXVI, Figs. 4,b) and of Aaaeirmitee Ekkehardi (Ceph. der Hallst. Kalke, 
11. Bd., p. 773, Taf. CLIX, Figs. 5, 6). True external keels are not present in the 
posterior half of the penultimate whorl, the only part available for examination. 
The ribs terminate with obliquely placed external tubercles, and irregularly alter- 
nating bifurcations, characteristic of Sirenites, occur immediately before the 
external tubercles, so that two tuberoles correspond to one rib. Between these 
there are ribs with only one external tubercle. Many Sirmitee show this feature 



either in the more youthful stage of growth, or also in the adult mndition. We 
have observed forms of the last mtegory as transition forms between the ProEracJIy- 
cerae-stage and the stage of Siremitee. 

On the outer chambered whorls illustrated in Pigs. 8 and 9, crenulated external 
keels have taken the place of the externaI tubercles and the transverse ribbing of 
the lateral sculpture becorns less prominent compared with the longitudinally 
arranged series of tubercles, of which from 10 to 13 may be counted. ThR ribs have 
on the sides a strong concavity towards the anterior w~ccecded by a not inconsider- 
able backward curvature on the outer part of the sides. The last part of the ribs, 
again curving forward, becomes more conspiuuoua and individually stronger o r  
weaker aacording to t b  strength: of the devel~pment. The tubercles show a less 
rounded outline. There are two tubercles on the above-mentioned more etrongly- 
marked portions of the ribs, The single series of the tubercle0 are of unequal 
strength and succeed one another a t  unequal distances. Sirenit& elegane shows ro 
great resemblance to Sirenitees Slmhei (Ceph. der Hnllst. Kalka, 11. Bd., p. 770; 
T&. CLVII, Pig. 8), from whioh i t  is, however, distinguished by the differenb 
arrangement of the more strongly marked portions of the ribs, as well as by the- 
modifications in the sutures. 

Suture8.-The external lobe is shallower than the first lateral lobe and is divided 
in each of its halves into two by a narrow denticla The two lateral lobes, 
the first of which reaches the greatest depth of any of the lobes, end in one point, 
About four small auxiliary lobes sueceed these and reach. the umbilical margin: 
The external saddle is distinguished by strong development and considerable height* 
It is divided into two halves by a deeply penetrating secondary lobe, of whioh the. 
outer half, nearest to the external lobe, is the- narrower and lower one. The den ti- 
culation has reached the leptophyll stage; 

I n  striking disproportion to the height of the external saddle is the insignificant: 
elevation of the first lateral saddle and of the other saddles following in regular. 
gradation of size. The auxiliary lobes appear as narrow denticles. 

Dimemione.-These are not measurable on account of the fragmentary state of 
the specimens. 

Locality and Gleological Positimr.-Juvavian Stage ; of the Halorites-Limestone. 
of the Bambanag Section. Number of specimens examined, 2. 

This species is very closely related to Sireniterl E v a  fmm the Lacic Limestone. 
of the Leislingwand (Cepb. der Hallst. Kalke, 11. Bd:, p. 769, Taf. CLVI, 
Pigs. 8, 9) and is distinguished only by the greater number o£ spiral tuber- 
ales and the stronger development of tfie wulpture. While Sirenites Earn 
possesees rather crowded transverse ribs and, apart fmm the crenulated extarnall 
keels, only seven spiral rows of tubercles, Sirenitee Biohteri is distinguished by 
more distant and less numerous transverse ribs and the presence of ten spiral mwe- 
Qf tubercles. These rows of tubercles am of unequal stren&h~ and. sucoed one. 



another at irregular distances. The marginally placed row of tubercles shows an 
elongation in the dimotion oE the ribs, whereas in the other tubercles the tendency 
to a spiral elongation is more or less visible. The weaker interdated rows of 
tubercles especially show this elongation. The ribs are only slightly ourved and 
may bifurcate at  varying heights. 

Sutesree.-Not known in detail. 
Ditneneiorae.-Not measurable. 
Locality arod Geolopical Poeition.-Juvavian Stage ; of the Halorites-Limestone 

of the 'Bambanag Section. Number of specimens examined, 1. 

. 
ISOLATED TYPE. 

For the sake of completeness mention must be made here of a high-mouthed 
narrowly umbilicated Sirenitee, which in the young may be compared with 
Sireniteu, ind., illustrated on PI. CLVII, fig. 2, of the second volume of the 
a Cephalopoden der Hallstlitter Kalke," from the Jd ian  b& ; but a t  a diameter of 
40 mm. its lateral sculpture changes already in such a manner that from this 
point, on the chambered parts of the shell, it shows an undulation of falciform fine 
ribs in the middle of the sides similar to that of Daphnites Zitteli (Ceph. der 
Hallst. Kalke, 11. Bd., p. 4e8, Taf. CLIX, Fig. 2). 

The ribs which in the above-mentioned young stage are rounded become a t  
the beginning of the full-grown stage flattened and completely smooth, whereby 
the intercostal furrows are reduced to sharp narrow incisions. But the fine 
numerous ribs soon become rounded again. A fragment of the body-chamber shows 
bundles of ribs near the umbilical margin similar to those of Daphnites Zitteli. 
Divisions of the ribs occur below the middle of the sides and on the outer margin. 

Sutzcre8.-These have a dolichophyll development. A more exact oharaoter- 
isaticn is not possible on account of the defective preservation of the shell. 

Di~nensione.-Not measurable. 
Locality and Qeological P&tion.-Juvavian Stage ; of the Halorites-Lime 

atone of the Bambanag Section. Number of specimens examined, 3. 

AMMONEA LEIOSTRACA. 

A. ARCESTOIDBA. 

a. ARCESTIDB. 

1. ARCESTES, SUESS, Cf. Arcestes, E. v. Mojs., Cephalopoden der Hallstatter 
Kalke, Bd. II., p. 786. 

I feel myself compelled to add to the four sub-genera Proarceates, Parmestea, 
droeutea, a gtr., and ~ t ~ c h a r c e d o a  differentiated in the work above quoted, s fifth, 
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viz., Stenas.ceste8, which will comprise the group of Subumbilicati, up to the present 
referred to Proarcestes (Comptes rendus de l'Acad6mie dea Sciences, Paris, 18  
November, 1896). The group of Subumbilicati ocourring simultaneously with the 
true Arceetee shares the peculiarity with Proaroeetee, viz., that the last whorl, 
ocoupied by the body-chamber, retains the character of the inner chambered 
whorls. But as I have already mentioned in the description of the features 
of the group (Ceph. d. Hallst. Kalke, I. Bd., pa 142) thew ocours, as a rule, a 
oallus closing the umbilicus which in spite of this appears depressed, a feature 
foreign to Proarcestes. 

The chief reason for regarding the group of Spbumbilicati as an independent 
sub-genus is, however, offered by the sutures. They resemble, as already men- 
tioned above, the sutures of the groups Galeati and IatueZabiati belonging to 
Arceetes, a. str., but they are distinguished by the bluntly pyramidal shape of the 
saddles wide apart a t  their base. The leptophyll denticulation of the saddles does 
not therefore reach to the base of the saddles, but is confined to their upper half. 
The extensive interlooking of the neighbouring septa is facilitated by the great 
width of the base of the saddles. While the sutures, with completely leptophyll 
denticulation, of the related groups of Proarcestes, Pararoestes and Arcestes show 
a euryphyll general course of outline, one oould speak, aocording to the outline of 
the sutures, almost of a stenophyll course. 

Stenarcestes occurs simultaneously with Arceetes in the Julian deposits of 
Europe for the b t  time and belongs with Brcestes to the most oharacteristio 
ty  pea of the 3uvavian Stage. 

I. STENARCESTES. 

1. STENARCESTES, n. f. ind. 

1896. Stsnarcsatss, n. f. ind., E. T. Mojs., Ammonites trieaiqnea de la Nonvellr Mbdonie. Comptes rend- 
de l 'Ad6mie dee Saienom de Paris, 18 Nov. 

This speoimen, chambered throughout, is for the greater part of it a cast but 
some remnants of the shell are preserved, so that it may be seen that only inner 
shell ridges were present which on the cast appear as furrows. 

The whorls which widely embrace one another are sohewhat broader than 
high and possess rounded sides which gradually merge into the well-inflated 
external part. The umbilicus is very narrow. In the oircumference of the last 
whorl there are three furrows on the cast which in the lower part of the sides show 
a slight concavity directed forwards but otherwise maintain a tolerably straight 
radial course. The furrow on the cmt on the external side only shows a very 
inconspicuous curvature towards the anterior. 

Of all European ~tenaroestes Stenarcestes Diogenis (Mojs., Ceph. d. Hallst. 
Kalke, I Bd., Taf. LXVII, Fig. 4, Taf. IrXVIII, Fig. 1, p. 186) mostly resem- 
bles the present form in outline, but no European form attains the same W h e g s .  
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As the body-chamber is unknown one must refrain from giving a special name 
to the form represented by this internal cast. 

Sutures.-The suture-line unmistakeably shows close agreement with the 
type of sutures of the European Stenarcestes; but the features .of this form 
would, however, offer no oloser relationship to any of the named European species. 
There are eight auxiliary lobes present up to the umbilionl suture. The deepest 
lobe is the external one, whose median projection shows the closest agreement 
with that of the European species. All the lobes terminate in one point and 
ascend gradually towards the umbilicus. 

The saddles are very broad at  the base and the septa succeeding one another 
interlock extensively. The leptophyll denticulation is confined to the upper halves 
of the saddles. The saddles terminate above, truncate with three short branches, 
the middle one of which appears bipartite by a short indentation. The external 
saddle possesses the same height as the first, lateral one. From the second auxiliary 
saddle the leptophyll arrangement becomes completely obsolete in the broad and low 
auxiliary saddles. 

Among the European species Stenarcestes azrbumbilicatue shows a close resem- 
blance to the form under desoription. There are, however, several differences in the . 

Btcnarcestes, n. f. ird. Original in Jardin den Plantee in Paris. Reduoed to 213 ; eutnres natural rize. 

details of structure, as, for instance, the less depth of the external lobe, the moro 
slender shape of the points of the saddles, the lack of the indentation in the middle 
bianch of the points of the saddle and the finer character of the deeper lateral 
branches. 

Diameter . . . . . . . . . . .  73 mm. .. Height of the laat whorl . . . .  40 .. Thicknees . , . . . . . . . . . . . .  42 
Width of the urnbilious . . . .  3 

Zocality and UeoZogical Position.-In the dark limestone of New Caledonia 
(MueBum dYHistoire Naturelle du Jardin dm Plantes in Paris). Number of speci- 
mens examined, 1. 

0 
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11. ARCESTES, s. str., Group of ARCESTES INTUSLBBIATI. 

1. ARCESTES LEONARDI, E. V. Mojs., P1. XX, Figs. 6-8. 

On the casts of the inner chambered whorls the breadth of the whorls surp~sses 
the height only slightly. The well-rounded external part merges in the similarly 
rounded sides. The umbilicus is narrow. In  the circumference of one whorl tliere I 
are three labiae which arise through the direct imbrication of the old peristome 
over the shell as the latter increases in growth and expands anteriorly. On the 
inner side stronger thickenings (varices) correspond to the labia, by which tbe 
furrows on the cast appear deeper than those upon the shell. From the umbilicus I 

the l a b k  forming a cavite opening anteriorly in the lower part of the sides run 
1 

to the anteriorly convex curvature, which is formed on the outer margin, after 
which they take their course in a straight line over the external part. 

At the end of the penultimate whorl the characteristic bend of the whorl 
(Fig. 6), with which the change in the oharacter of the whorl is introduced, occcrs. 
Posteriorly to this bend is situated the last labium tlie external side of which coin- 
cides with the last septum, whilst the sutures on the sides of the last septum are 
fiituated anteriorly to this labium. The latter does not therefore coincide with the 
course of the sutures. 

The last whorl of adult individuals (Pig. 5) shows a distinct increase in the 
height of the whorl, which is connected with a flattening of the sides as well as with 
the narrowing and levelling of the umbilicus. 

The margin of the aperture bending inwards rests close upon the sides of the 
preceding whorl ; the line of junction is nearly a straight one. The lumen of the 
peristome forms a right angle with bluntly rounded angles. On the external part 
the turned-in apertural margin forms a slight sinus, concave towards the anterior, 
so that a slight curvature oonvex forwards is formed by the blunt angles. The 
total length of the body-chamber comprises, besides the last whorl, about a of the 
penultimate whorl, as can be seen by a comparison of the two Figures 5 and 6. 

Arceetes Leonardi is among known species most closely related to Arcestea 
biceps from the Lacic beds of the Salzkammergut and is distinguished from it  by 
the open umbilicus. . 

Epidermidae.-Transversely running wrinkle-like stria (" Wrinkle-layer ") 
have been observed. 

Sutures.-The suture-line given in Pig. 8 is taken from an adult form and 
is the last before the beginning of the body-chamber. The course and other details 
agree well with the character of the sutures of Arceetea of the Group of Ifituslabiati. 
There are on the whole five saddles up to the umbilical sutures. 

I 

Birnensims.- A ~ . U Z ~  Internal 
spc imens .  carts. 

Diameter. . . . . . . . . 29 nun. 19 mm. 

Height of the last whorl . . . . . . 17 ,, 10 

T h i o k n e ~ s , ,  ,, ,, . . . , . . i4 ,, 10.5 ,, 
Width of the umbilicus . . . . , . 1'4 ,, 2 P 
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There are also somewhat larger forms which nearly reach the size of Braestes 
biceps. 
. Locality and Geological Po8itiora.- Juvavian Stage ; of the Hdorites-Limestone 
of the Bambanag Section. 'Nnmber of specimens examined, 14. 

2. ARCEBTEB BUBBICOENIS, E. V. Mojs., P1. XX, Fig. 10. 

This form shows a great resemblance to Brceetes bicornie, Eau.', from the 
Tuvalian deposits of the Salzkammergut. 

The shell, which belonged to a full-grown individual, shows an oviform elong- 
ated outline, a callus closing the umbilicus, and knee-angled bending8 at  the 
beginning of the body-chamber of the whorl on the preceding whorl (Fig. 10 b) 
here coinciding with the last labium, and an entire whorl later, posterior to the 
geatly depressed and narrowed peristome (Fig. 10 a). 

The peristome shows two horn-like projections which laterally border the sinus 
whose concavity is directed forwards and which occurs on the external part. This 
peculiar structure of the apertural margin distinguishes the present form from 
Arceetes bicornh, reminding one a t  the same'time of Arcestes decipliena (Ceph. d. 
Hdlst. Kalke, I Bd., p. 133, Taf. LIV, Figs. 2, 3) belonging to the same strati- 
graphical horizon. 

Sutures.-Not known. 
Dimera82 n8.m 

Diameter' . . . . . . . . . . .  18 mm. .. . . . . . . . . .  Height of the 1-t whorl. 10 . . . . . . . . . . . .  .. . Breadth 9 ,, .. . . . . . . . . . .  Width of the nmbilio~is 0 

Locality and Oeo2ogical Position.--Carnio Stage; in the black limestone on 
the left side of Tera Gadh, north of Ealapani. Number of specimens examined, 1. 

3. ABCESTES, n. f. ind. 

This fragment consisting of a body-chamber with the peristome belongs to 
a species of the group of Istualabiati, which might, from the shape of the peristome, 
be most closely related to A~ceetes syragonus, Mojs., from the Lacic marble of the 
Sdzkammergut (Ceph. d. Hallst. Kalke, I. Bd., p. 123, Taf. XLVIII., Fig. 4). 

The species attained a diameter of 101 mrn. in the adult stage and had a callus 
alasiag, the umbilious. It was considerably narrower than Arcestes qngonus. 

A fractured portion of the fragment under description shows on the preceding 
whorl a well-preserved labium with a forwardly co~vex  sinus on Wle external part. 

Joeality a& OeologiuaZ Position.-Juvavian Stage ; in the limestone complex 
. . .  ' E. v. l o j s h i c s ,  Ceph. d.  liellst. Kalke, Bd. I, p. la7, Taf. XLVII, Pig. 4 4 .  

. ' Msunred at the peristome, and therefore rornerhat shorter than the greatest dimmew at'thc hnre-pnglrd bend- 
ing, which amounts to 18% m a  ., 

0 2 



(No. 6) with Pinoamera8 cf. Imperator, of the Bambanag Section. Number of 
specimens examined, 1. 

111. PROARCESTES, GROUP OF PBOARCESTES BICARINATI. 

PROAROESTES, n. f. ind. 

The chambered internal casts show, so far as the imperfect preservation and the 
inadequate knowledge of the somewhat richly serrated suture-line allow an opinion 
to be formed, some resemblance to Proarcestes Baytani v. Klipst. (Of. E. v. 
Mojsisovics, Ceph. d. Hallst. Kalke, I. Bd., p. 100, Taf. LVIII, Figs. 1-3). Aa dis- 
tinguishing features it might be mentioned that the sides do not possess the flatten- 
ing characteristic of Proarcestee Gaytani, but appear flatly rounded. The larger 
casts show no traces of shell furrows or inner shell ridges (varioes), whilst smaller 
casts exhihit two or three weak labia in the circumference of the whorl. 

Sutures.-So far as a comparison of the suture-line is possible it seems to 
possess a rather close agreement with Proarcesteo Qaytani. 

Dirnen8ions.- 
Diameter . . . . . . . . . . .  84 mm. .. . . . . . . . . . .  Height of the lest whorl 44 
Thicknew ,, ,, ,, . . . . . . . . . . 6 3 %  .. . . . . . . . . . .  Width of the nmbilions 6 

Locality a d  Geologiaat Poeition.--Carnic Stage ; in the Daonella bed8 of 
Lsnka (pyritiaed and calcified) and Bambanag (calcified). Number of speLimena 
examined, 4. 

Of. Cephalopoden der mediterranen Triasprovinz, p. 176-Oephalopoden der 
Hallstatter Kalke, Bd. I, p. 166. 

1866. CZgdonitsr OZdLamionw, Stoliozka, Mem. Qeol. Snrv. of India, Vol. V, Part I, p. 50, PI. Iv, 
Fig. 4. 

1896. Lobiter Oldhamionur, Diener, Pshntologia India,  Ser. XV, Vol. 11, Trim, Part 11, p. 82, 
PI. XXVII, Fig. 4. 

It has already been mentioned in the introduction that this species muld scarcely 
belong to the Anieio Btage, but belongs most probably to a horizon of the upper 
trias. For this reason it is spoken of here and attention is directed to the illustra- 
tions and descriptions cited above, I t  might well have been eupposed that Lobites . 
Oldhamionue was taken from a horizon of the Tyrolese Series and even from a 
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Carnic horizon, as up to the present time the Noric Stage has not been recognized 
in the Himhlaya. 

b. JOAISNITIDE. 

1. JOANNLTBS, cf. CYMBIFOKMIS (Wulfen), P1. XX, Figs. 3, 4. 

Joanraites cymbifwmis (Wulfen), E. v. Mojs., Cephalopoden der Hallstatter 
Kalke, Bd. I, p. 88, Taf. LXI, Figs. 1-5; Taf. LXII,  Pig. 1, Taf. LXIII, Pig. 1; 
Taf. LV. 

These specimens agree very closely with Joannites cynabiformie, as is to be 
Sean from the figures of the small specimen of a cast and the suture-line. The pre- 
sence of three furrows on the cast in the circumference of one whorl distinguishes 
Joannites cymbiformis from the closely related species Joannites Joannis Auetrice, 
which constantly in casts of the most variable dimensions only possesses two varices 
in the circumference of a whorl. 

The few Indian specimens, however, which are before me, only show varices on a 
whorl up to 35 mm. in height, while species exceeding these dimensions did not show 
any varices at  all. Whether in this the Indian species indicate characteristic features 
or merely individual differences cannot yet be decided on account of the small 
number of specimens suitable for examination. A further slight distinction 
from the typical examples of Joarvnitee cymbiformie is shown in the slight curvature 
of the varices on the sides, but there also occur in Europe specimens which answer 
in this respect to the Indian casts. A close agreement with the European specimens 
is also shown by the Indian shells with referenoe to the dimensions attained. The 
largest individual present, which is chambered throughout, possesses a diameter 
of 142 mm. 

Sufure8.-The sutureline given in Fig. 4 agrees likewise in a remarkable 
manner with the sutures of Jownites Joannis Bustrim and Joaranites cyrnbifomis. I 
am inclined to put to the account of individual variation the slight differences in 
the small details which may be observed on comparison with my illustrations of Euro- 
pean forms. This variation is often seen in suoh complicated sutures and especially 
in the European specimens of Joa9znites cymbiformw. 

The number of saddles outside the umbilical margin amounts to eight. The 
ninth saddle is on the umbilical margin. 

Locality arad Geological Pot&tion.-Carnio Stage; in grey limestone with 
Traumatocrinus and Trachyceras tibeticum, from Rirnkin Paiar, 3 specimens ; in the 

. blackish-grey limestone with Trachyceras from the c 6  013 " opposite Balphu glacier, 
left side of Lissar Hiver, 1 specimen. 



1. Cladiscites, E. v. 'Mojs., Cf. v. Mojsisovics, Cephalopoden der mediter- 
ranen Triasprovinz, p. 173. 

The genus Cladiscites is, according to our present knowledge, only represented 
in the Indian Trias Province by the group of Subtornati, mhich is distinguished from 
the group of Tornati 1)y the peculiar formation of the first two lateral lobes. These 
two lobes, that is to say, reach in the Subtornati deep below the level of the group 
of lobes which gradually and evenly slope in an oblique line and are formed by the 
third lateral lobe and the auxiliary ones. I n  the group of the Tornati, on the other 
hand, such a difference in the development of the lobes does not take place and the 
first two lateral lobes and the external one are also arranged in the same manner as 
the group of lobes of the Subiornati formed by tlie auxiliary lobes and the third 
lateral one. 

The group, therefore, of the Subtornati, to whicb, besides Cl.  subtormztw, 
belong also CI. striatuluu and Cl. subaratus presently to be described, might be 
considered as a subgenus of Cladiscites, in which case the designation RypocCadis- 
cites might be applied to it. 

GROUP OF CLADISOITES SUBTORNATI (Hypocladiscitss). 

~LLLDISCITE~ 8UBARATU8, E. V. Mojs., PI, XX, Fig. 2. 

This speoies shows in the outward shape, as also in the sutures, a p t  
resemblance to Claddscitee subtornatus and was therefore recorded as Cladhciles cf. 
sUbfornatus in the geological report upon the Himalaya journey of Dr. C. Diener. 

Distinctions as regards the outward shape are confined to the stronger infiation 
of the sides and the external part. Such a strong inflation shows itself in Cladiscites 
subtomatve only in the smaller shells representing a younger stage of growth. Speci- 
mens of Cladiscites stcbtomatus of the size of the present one of Cladiscites subara tug, 
which is chambered throughout, are more or less flattened on the external side as 
well as on the sides. The spiral ridges, moreover in Cladiscites eubaratws, in 
specimens similar in size, are somewhat finer and moru numerous than in Cladiecites 
subtorraatus. Agreeing with this species the shell, sloping lo the umbilicus and closed 
by a callus, is free from spiral ridges and perfectly smooth. 

Sutures -The most important distinctive feature, in contrast with Cladiscites 
mbtornotus, is however offered by the sutures which, agreeing in general arrange- 
ment, show a considerably higher degree of denticulation. A richer development 
is in a striking manner especially shown in the first two large saddles. ' The large 
first lateral saddle whose inner upper chief branch rises unusuqlly high also shows 
modifications in the number and arrangement of tbe lateral bresohes whioh can be 
better recognized by oomparing the illustrations than by reading a description. 

The number of the saddles up to the umbilical opening of the cast amounts to 
nine, the last seven of whioh in a regularly descending rew. succeed the large 
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second lateral lobe which ends in a point. Remarkable also is the condition of the 
two lateral saddles which in contrast to the rest of the saddles and to the similar 
saddle of Cladiscites suhtornatus appears not to be dimeroid in form, a cirium- 
stance which is to be considered as the result of the independent and extremely 
strong development of the outer upper branch of the saddle. 

Di4nensims.- 
Diameter . . . . . . . .  , 119 mm. .. . . . . . . . . . .  Height of the lost whorl 74 .. Thicknem . . . . . . . . . . . . . .  41 
Width of the ombiliooe . . . . . . .  0 ,, 

Locality uad Geological Position.-Carnic Stage ; in dark limestone of the 
Daonella beds of Laulia. Number of specimens examined, 1. 

2. PARACLA~IS~ITES, E. v. Mojs. 

It has already been pointed out on a previous occasion (Cephalopoden der 
mediterranen Triasprovinz, p. 173) that the group of Multilobati is distinguished 
from the groups of Tornati and Sultornati, (as well as from Procladiscites, which 
all possess three lateral lobes, by the restriction of the lateral lobes to the number 
of two. The poeition of the lobes is therefore the normal one. The shell is smooth. 
Longitudinal ribs are absolutely wanting. Transversely running striae of growth 
are, on the other hand, often noticeable. It seems to me advisable to exprem these 
variations in the sculpture and number of the lateral lobes by a special generic name. 
I therefore propose the generic designation Paracladiscites for the group of Multi- 
Zobati. According to the present state of knowledge Paracladiscites appears in 
Europe for the first time in the Julian beds with Lobites ellipticu8. The Indian 
specimens may in all probability be assigned also to the lower stage of .the Julian 
beds. 

The genus Peiloc2adiscites occurring in the lower stage of the Bosnian beds is 
to be regarded as the precursor of Paracladiclcites ; the former standing on account 
of the monophyll structure of the saddle in the same relation to Paractadiscites 
as Procladiecites does to Cladiacites. 

1. PARACLADISCITES I N ~ I C U S ,  E. v. Mojs., P1. XX, Fig. 1. 

Amrnmites Gaytani, MS. name.l 
1892. Claduciter indicrr, E. v. Mojs., Vorliinfige Bemerkungen iibor die Cephalopodenfannen der Himalaya. 

Trim. Sitznngeberichte der kais. Akad. der Wiee., mathem.-naturw. Cl., Bd. Cl., Abeth. I., p. 376. 

The absence of a flattening on the sides and on the external part makes the 
present form appear a t  first sight to be an internal cast of an Arcestid, while the 

' Under this designation there ere, from the collection of the Geologicsl Survey, two fragments nuned by 
Stoliczka, onr of which belongr to Pamcladirn'ter inJicr;, but the other, undeterminable, to the speaies next to be dia- 
cwed. 
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dimeroid structure of the sutures leaves no doubt that one has to deal here with a 
form from the series of the C'lacliacitid~. 

The non-umbilicated whorls, completely embracing one another, are consider- 
ably wider than high. No. sharp separation takes place between the external part 
and the sides but the inflation of the external part gradually merges in the swelling 
of the sides. Also towards the callus closing the umbilicus the sides are rounded 
down to the steeply descending umbilical wall. The shell of which there are . 
remnants on the sides and external part it, completely smooth. 

To all appearance the same, or at  least a very closely related species occurs in 
the Julian beds with Zobites elliptictrs of the Feuerkogel, on the Rothelstein, near 

: Sussee. This species is represented by two specimens which will be figured in the 
supplement to the first volume of my " Cephalopoden der Hallstatter Kalke." The 
larger specimen possesses at  a diameter of 75 mm. half a volution of the body- 
chamber, while the smaller specimen, cbambered throughout, shows coarse trans- 
versely running " wrinkle " strize upon the smooth shell. 

Sutures.-The total number of the lobes cannot 1)e exactly ascertained for the 
reason that the umbilical part could not be completely exposed. There are five 
dimeroid-shaped saddles, slightly indented, up to the steep descent of the umbilical 
mall, as is shown in our illustration taken from the posterior part of the last whorl. 

I n  the specimens mentioned from the Feuerkogel there are about six saddles 
visible, somewhat more slender, which however may be the result of their more con- 
siderable dimensions. 

Dimensions.- 
Diameter . . . . . . . . .  . .  36 mm. 
Height of the lset whorl . . . . . . . . . .  21 ,, 
Thicknean,, . . . . . . . . . . . . .  . 2 6 , ,  
Width of the umbilionr . . . . . . . . . .  0 ., 

LocaZity and Ueological Position.-Prom the black clayey limestone of Kuling 
in Spiti probably belonging to the Daonella beds. Number of specimens examined,l. 

2. ~ A R A C L A D I ~ ~ I T E S ,  n. f. ind. 

dmmornil~s Ooytani, Stoliozka, MS. name. 
This is a fragment, not sufficient for description and illustration, of another 

species which by the flattening of the sides seems to be allied to the still unde- 
scribed Parocladitzites timidus from the Feuerkogel, near Aussee.' 

The diameter of the fragment, which has a perfectly smooth shell and is 
chambered throughout, amounts to  40 mm. 

Sutures.-Not known in detail. -, 

Zocality and Geological Position.-Prom the black limestone of Kulhg in 

' The quotation of Ammoniter Bayt~ni  (Mem. Qeol. Sur. of India, Vol. V, p. 63) by Sboliczkn may well ham 
been bared upon this frugment. 
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Bpiti belonging probably to the oomplex of the Daonella beds. Number of speci- 
mens examined, 1. 

B. PINACOCERATOIDEA. 

. 
a. PINACOCERATIDE. 

P I N A C O C E R ~ ~ ,  E. v. Mojs., of. Cepbalopoden der mediterranen Triasprovinz, 
p. 195.-Cephalopoden der Hallstiitter Kalke, I. Band, p. 41. 

1. PXNACOCERAS PARMA, E. v. Mojs., PI. XVIII,  Figs. 7,8. 

1873. Pinaoooerae parma, E. r. Mojs.. Daa Qebirge urn Hall~trtt ,  I, Bd-, p. 60, Taf. XXVI, Fig. 2. 
1873. Pi-oaerae sub-parma, E. r. Moja., 1. o., p. 61, Taf. XXVI, Fig. 3. 

The differences between Pinacocerae parma and Pinacocerair eubparma are so 
slight that i t  seems to me to be more advisable for the present to regard P d n w o c ~ .  
ra8 subparma as only a variety of Pinacocerae p r m a .  Pinacoceraa e r l p a m a ,  
that is to say, is only.distinguished by the small accessory saddle oocurring in the first 
(external) auxiliary lobo,. This saddle, as a comparison with Pinacocera8 p a r m  
shows, oan only be regarded as the freed large outer accessory branoh of the first 
auxiliary saddle. A further difference between the two forms mentioned consists in 
the more slender form of the principal saddles in Ydnacocerae subparma. 

The present Indian specimens are individuals of moderate dimensions and 
chambered throughout. The shape agrees with that of the shell in the European 
specimens of the Hetternichi group. 'the extraordinarily narrow shell, with 
contracted umbilicus and therefore closely embracing whorls, forms a narrow 
knife-like edge on the external part which on its inner side on the chambered part 
of the shell forms a tube which is bounded by the chambered lumen. 

The shell is either quite smooth or shows only slight indications of falciform 
folds when viewed with the light falling obliquely upon it. 

Sutures.-The sutures are, as our illustration indicates, in the closest agreement 
with those of the European specimens. There are five adventitious, three principal 
and eight auxiliary lobes. The first adventitious saddle shows the large outer acces- 
sory branch, as in the typical speoimens of Pinmooeras pwma .  The prinoipal 
aaddles possess the more slender, pyramidal form, as in the figured variety of 
Phacocerae e a b p a w .  The greater height of the principal saddles map in both 
oases be connected with the more youthf ul  stage of growth from which the drawings 
of thesutures were taken. I n  the more advanced stage, as has often been stated, the 
saddles may hade been more widened and therefore have lost in height. 

The number of the auxiliary saddles outside the umbilical margin amounts 
to eight, being thus somewhat fewer than in the rest of the larger European 

P 
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specimens. This distinction may also be attributed only to the more youthful stage 
of growth of the Indian specimens. 

Dimensions.- 
. . . . . . . .  Diameter . . Mmm. .. . . . . . . . .  Height of the laat whorl 45 .. Thicknes~ . , . . . . . . . .  10 .. . . . . . . . .  Width of the umbilicus 8 

Locality and Oeotogicat Position.-Juvavian Stage; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 2. 

2. PINACOCEBAS, indet., P1. XIX, Fig. 1. 

The figured fragment which has suffered on both sides from weathering is 
unfortunately only sufficient to establish its ascription to the series of forms of 
Pinacoceras imperator, which begins in the lower stage of the Bosnian beds with 
Pinacoceras D m &  and dies out with Yinacocerae imperator in the Sevatic 
deposits. 

As the front view, Fig. 1 b., shows, the septa1 unfolding is very slight though 
the number of auxiliary lobes is very considerable. I n  consequence of this a 
very deep sinking back of the auxiliary lobes takes place' in the manner of 
sn umbilical lobe extending far back. According to this view \he character of the 
external part of the preceding whorl can also be assumed. The blunt edge of the 
shell rising like a hollow keel over the external flattened chambered cast is dis- 
tinctly to be seen, 

I t  does not seem ae if the present fragment could be referred to a known species. 
Neither can i t  be decided with certainty whether i t  is nearer to the Carnic Pinaco- 
ceras Rex, or the Juvavian Pinacoceras imperator. 

The large dimensions and the slight curvature of the suture-line might, it is 
true, indicato that we have to deal here with a, species closely related to Pinacoceras 
imperator. 

The number of the adventitious lobea cannot be given. The number of the 
auxiliary lobes distinguished by their small size amounts to twelve for the portion 
lying outside the rectangular umbilical edge. 

Lomlity afld Geological Poeitiow.-Juvavian Stage ; in the Limestone complex 
No. 6 (Hauerites beds) of the Bambanag Section. Number of specimens 
examined, 1. . 

The high-mouthed disc-shaped shells are provided with falciform folds, which 
are olose together on the external part, and this is blade-like in the  young, being 
sometimes ornamented with external tubercles and flattened on Qhe body-ohamber 
in the adult. 
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The suture-line consists of three adventitious, two principal and a number of 
auxiliary lobes and slightly serrated saddles, rounded above in a monophyll manner. 
A dimemid bifurcation is here and there indicated in the auxiliary saddles, in 
which case the saddles attain double the width of the otherwise very narrow saddla. 
The adventitious lobes show a slight ascent. The first principal lobe reaches the 
greatest depth and width. On the side walls of the adventitious and chief saddles 
there are a few lateral branches which show an inclination towards a phylloid 
rounding. 

Bambanagitee, it is true, reminds us of Pinacocerae Zayeri by its sculpture, 
but it cannot however be oonsidered a descendant of Pinacoceras on account of 
the simple and primitive structure of its sutures. On the other hand it is very 
probable that both genera-Bamba~agite and Pinacoce~ae-originate from a, corn- . 

man root, and aocording to our'knowledge of the development of the phylloid 
type of sutures the immediate ancestors of Pinacocerno might have possessed 
sutires similar to those of Barnbanagiter. 

The length of the body-chamber amounts to somewhat more than hslf of the 
last whorl. 

Bambanagite8 is so far only known from the Halorites Limestone of the 
Himiilaya. 

1. BAMBANAGITES SCHLAGINTWEITI, E. v. Ilojs., P1. XVIII, Figs. 1, 2. 

The ohambered parts of the shell show closely embracing, very narrowly 
umbilicated and high-mouthed whorls, whose slightly inflated sides merge into a 
truncated, blade-like external part having an uninterrupted margin. The shell is 
almost completely smooth on the inner whorls. I n  the specimen reprusented in Fig. 
2 some faint traoes oE falciform folds ooour only a t  the end of the last whorl. also 
the large form, Fig. 1, with the body-chamber preserved, shows at  the beginning 
of its 1 s t  whorl only a faint soulpture, whioh attains its full strength only later on. 

On the body-chamber which omupies somewhat more than half of the last whorl 
there occurs a change in the shape of the volution, for the external part, whioh still 
forms 8 blunt blade in the posterior third OE the laat whorl, gradually widens and 
becomes rounded to present itself finally, a t  the end of the body-chamber, as a well- 

slightly inflated area, separated from the sides by rounded edges. 
simultaneously with this oharacterisation of the external area there also occurs a 
flattening of the sides. 

As at  the aperture, the lower part of the sides on the left balf of the shell some- 
wbat projects, i t  is to be supposed that here practically the mouth-margin which 
a p e 8  in its course with the direction of the soulpture is present. 

The sculpture of the body-chamber whorl consists of falciform folds which are 
divided into two regions of varying strength by a spiral line runniag above the 
middle of the sides. Thus on the lower area, extending towards the umbilicus, the 
fdds are extraordinarily weakly developed Somewhat outside the anteriorly convex 
projection, or rather a t  the same place a t  which the spiral line runs, a strengthening 

P 2 
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of the soulpture occurs. On the anterior portion of the body-chamber provided 
with the flattened external part the broad flattened fold-like ribs unite together 
on this external area coming from both sides. Very often there are no bifurcatione 
of the fold-like ribs in the region of the spiral line. Fusions of the fold-like ribs in 
the anterior part of the body-chamber may also be mentioned as occurring on the 
spiral line as well as outside of it. 

It is necessary to direot attention to the fact that the anteriorly convex arch 
whioh distinguishes the middle of the falciform curvature of the fold-like ribs forms 
a lappet at  the sides, reaching beyond the external part. The latter therefore 
shows, in comparison to this lateral lappet, a baokwardly dirmted sinus. 

Suture8.-Besides the three adventitious lobea there are to be counted two 
lateral and from eight to nine auxiliary ones situated outside the umbilical margin. 
The external adventitious lobe which takes th6 place of the external lobe is 
divided by a wide median projection into two halves, which are divided again by a 
small denticle into two points. The two following adventitious lobes are one- 
pointed. 

The first lateral lobe is divided by two projecting denticles into three points. 
It is therefore rather wide and reaches the greatest depth of all the lobes, for a t  
the side of the adventitious lobes as well as at  that of the second lateral and the 
auxiliary ones an ascent of the lobes takes place. Tlle seoond lateral lobe is two. 
pointed and the auxiliary lobes appear indistinctly rounded. They are mostly 
very narrow. Their number cannot be exactly fixed, for the reason that one 
remains in doubt whether some shorter indentations dividing the saddles are to  be 
regarded as lobes or as divisions of the saddles. 

The saddles increase in height up to the firet lateral saddle, whioh reaches the 
greatest height, and decrease in height rapidly towards the umbilious. They end 
above with a large " leaf," which only in the second and third adventitious saddles 
as well as in the first lateml one shows traces of slight notches. Also the little 
lateral branohes of the larger saddles show a tendency to the phylloid structure. 
The auxiliary saddles have no lateral branches. 

Dimwion8.- 
Diameter . . . . . . . . . .  80 mm. .. . . . . . . . . . .  Height of the bet whorl 44, 
Thiokneee ,, ,, . . . . . 1 7 , ,  . . . . . . . . . .  Width of the nmbiliane 4 , 

Locality and BeologicaZ Position.-Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 2. 

2. BAMBANAGITES DIENERI, E. V. Mojs., P1. XVIII, Figs. 3-6. 

The series of variations of this beautiful species shows such remarkable 
deviations in the character of the sculpture that one might be induced to make 
out several different species. Ne~ertheless oloser investigation shows that the 
differences so striking in the extreme varieties are oonnected by gradual transi- 
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tions. It is also shown that tbe variability is so great that each of the specimens 
under description shows certain peouliarities by nhioh it is distinguished from the 
rest. 

Barn banagite8 Dieneri resembles in the form of tho whorls the closely related 
Bambanagitee Schlagintweiti, from whioh, however, i t  is distinguished essentially 
by the much smaller dimensions and the beginning of the sculpturing already 
ocourring on the chambered parts. Another feature separating the two forms, so 
far not connected by any transitional form, is afforded by the characteristic external 
tubercles which distinguih ~arnbana~i le8  Dieneri but are likewise only present in 
a small degree in individuals with faintly developed soulpture. These external 
tubercles are caused by the union of the fold-like ribs on the blade-like edge of the 
external side coming from both sides of the shell. On the body-chambers of adult 
specimens these external tuberoles are obliterated simultaneously with the gradual 
beginning of the rounding and flattening of the external part. 

Tbe variability in the strength of the sculpture a n  be seen in our illustrations. 
I n  one of the most extreme individuals, Fig. 3, actual pits are visible on the 
posterior ~ i d e  of the folds on the anteriorly convex sharp bending of the folda. 
The latter are wide and strongly developed and, bifurcating once or twioe, run to 
the external part in an anteriorly concave arch. The shell on the lower half of the 
sides appears almost smooth. 

The sculpture in the form represented in Pig. 4 is less strongly developed. 
The folds take more the charaoter of ribs which outside the spiral, dividing the 
sculpture on the sides, do not as a rule bifurcate at  all, or only once, but exception- 
ally also twioe. The rarer occurrence of bifurcations is caused by the fact that 
the number of the folds running from the spiral division is a larger one. 

The form, Fig. 6, is distinguished by the complete oharacterisation of the 
ribs which present themselves here as transverse folds. Single ribs, espmially on 
the body-chamber, appear to be longitudinally divided in the vicinity of the outer 
margin. 

The sculpture in the individual represented in Fig. 6 appears very muoh 
weakened. 

Suturee.-The suture-line (Fig. 6 c, shows great general agreement with the 
sutures of Bambanagitee Schlagintweiti. Remarkable however is the slight depth 
of the eecond adventitious lobe, as well as the development of the auxiliary saddles 
into dimeroid saddles. . I t  seems as if by a fusion of every two neighbouring simple 
auxiliary saddles of the type of the auxiliary saddles of Barnbanagitee Schlagdn- 
tweiti the dimemid-shaped auxiliary saddes of Bambanagitee Dieneri were deve- 
loped. I n  harmony with this view may also be mentioned the small number of 
auxiliary saddles ocourring in Bambanagiteo Dieneri, of which only four can be 
observed up to the edge of the urnbilious. Bambanagites Schlagintweiti possesses 
double the number of auxiliary saddlea. 

Dimeneion8.- 
Diameter . . . . . . . . . .  54mm. 
Heightofthelastwhorl . . . . . .  . . 31 ,, 
Thickner~ ,, ,, . . .  . . . . . .  .I2 S. .. Width of the n~nbiliaur . . . . . . . . . . .  8 



Zoaqliiy and Geological Position.- Juvavian stage ; of the Haloritas-Lim e 
stone of the Bambanag Section. Number of specimens examined, 7. 

3. PLACITES, E. V. Mojs. 

1873. Groppe dea Pinacocsr4e platyphyZlum, E. v. Moja., Dm Gebirge urn Hnllrbtt, I. Heft. p. 49. 
1866. Placitsr, E. v. Moja, fiber den ohronologiaohen Urnfang den Deohmtain kalkes. Sitznogsber. der kak. 

A k d ,  math.-natnrw. CI., Bd. CV., Abth. I., p. 18. 

It seems to me advisable to separate this group, distinguished by a rounded 
external part and a small number of adventitious lobes, from the typical P i n a m  
oeratidae under s speoial generic name. 

The high-mouthed shells are in the Carnic species narrowly umbiliated, but 
they are as a rule in the Juvavian forms, on the other hand, un-umbilicated (i.e., 
olosed by a callus). 

I n  the greater number of forms there is only one (external) adventitious lobe, 
which is succeeded by two large principal lobes, the second of which is generally 
the most deeply r w h i n g  one and therefore corresponds to the first lateral lobe 
of the Ammonites, without adventitious lobes. Only in Ftacites perauctur there 
are three adventitious lobes, and this type comes neareat to the typical Piaaco- 
oeratidse on acoount of the dimeroid struoture of the adventitious saddles. I t  
is very noteworthy that the adventitious lobes, which occur besides the external 
adventitious lobe, develop themselves from the adventitious saddle by bifurcation. 
The adventitious saddle may be dimeroid or one-pointed. Of the two chief saddles 
the first is always one-pointed, the second being in most cases also so. Only the 
suoceeding saddles are dimeroid. 

Placites shows a great outward resemblance in its shape to involute Gym~ritss, 
for example, to Gymaites eubc~ausue, ECauer, from the Bosnian Stage.' The analogy 
is essentially strengthened by the fact that the indication of an adventitious lobe 
also exists in this species in oonsequence of the bifurcation of the external 
saddle. 

The question as to the possible derivation of the genus Ptacites from Gynaitee, 
widely umbilicated in their older representatives, hut visibly more narrowly umbi- 
licated in their younger ones, must for the present be left open. 

But I should like to draw attention here to analogies which seem to .bring 
Placites into relationship with certain Gladiscitidae. Putting aside the spiral 
striation, Procladiecites Brmcoi, Hypocladiacites subaratus and Hypocladbcites 
sabtornatw not only show a certain agreement in outer form, but also in the 
disposition of the sutures. With reference to the latter one may for instance 
compare the sutures of Placitee Oldhunai (Pl. XIX, Pig. 2) with the lobes of 
the above-named Cladiecitidse. The first two deep lateral lobes find their aorres- 
ponding representatives in the two large principal lobes of Plaoitee. I am inclined 

1 Denbhr,  drr Lair. Akad. der Wimnmh. math.-nhturw. Cl.. Bd. LIV, p. 83, Taf. VII, Pig. 6. 
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to think that a greater significance ought to be attached to the analogies with the 
Cladiscitidze than to the resemblanoss with Cfymlvitee. Nevertheless I deem i t  

advisable to hold my opinion about i t  in suspense. 
True Picacites occur, according to our present knowledge, for the first time in 

the Julian period. The genus reaches specially rich development, however, only io 
the Juvavian Stage, a t  the end of which it also dies out. 

2. PLACITES, ind. ex aff. P1. PHRAUCTI, P1. XVIII, Fig. 9. 

1873. Pdnacoeeraa pertawturn, E. v. Mojs., Das Qebirge urn Hallstatt, I. Bd., p. 63, Tsf. XXI, Wg. 7, 8. 

The undeterminable chambered fragment belongs to a species related to 
Placites perazcctus, as is shown by the occurrence of three adventit,ious lobes. This 
type is already found in the Mediterranean Trias Province of Europe, in the Julian 
deposits; but theoe latter ocourrencss (cf. loc. cit. Pkacoceras cf. perazlctum 
p. 03) are likewise imperfectly known. 0 

Locality and Geologicat Position.-Carnic Stage ; in the upper Daonella Beds 
of the Bambanag Section. Number of specimens examined, 1. 

2. PLACITES OLDHAMI, E. V. Mojs., PI. XIX, pig. 2. 

The high-mouthed smooth shell possesses an umbilicus with a narrow opening, 
which is bordered by a steep umbilical wall. The sides are very flat and scarcely 
perceptibly inflated. The external part is rounded. 

Sutnre8.-According to the structure of the sutures Placites Oldhami is to be 
assigned to the group of Placites platyphyllue. Decisive for this allocation is ia the 
first place the adventitious saddle, with its low lateral branch attached to its 
outer side in an oblique position. This brancll, as the Mediterranean forms of 
Ytacites show, is to be regarded as a rudimentary, smaller, adventitious saddle. 
The character also of the auxiliary saddles which do not show the deep bifurcation' 
charact.eristic of the group of Placitee eymtnatricu8 does not contradict this ascrip- 
tion to the group of Ptacites platyphylltb8. But it is to be observed that the 
outer lateral branch, mentioned above, is proportionally weakly developed and does 
not attain the dimensions which are reaohed by the Mediterranean species of the 
eame group, though belonging to a higher horizon. 

The external lobe, designated here the adventitious lobe in harmony with the 
terminology applied to the European species, is considerably shallower than the two 
~uoceeding chief lobes, and divided into two diverging two-point,ed halves by a 
trapeze-like median projection. 

The second of the two large principal lobes which performs the function of the 
fimt lateral lobe of Ammonites with normal sutural arrangement reachas some- 
what lower than the first. Both are two-pointed a t  their base. But smaller dentioles 



indicate a t  the base of the first principal lobe a further division of the two chief 
points. 

The first of the twelve suocessive lobes, desoending aroh-like to the umbilical 
suture, performs the function of the second lateral lobe (i.e., the third principal 
lobe), though it appears outwardly already as auxiliary lobe; whiie the other eleven 
are to be regarded as true auxiliary lobes. The larger of them are divided into two 
points, but a division cannot be observed in the smaller ones. The saddles are 
rather simply constructed and the dimeroid arrangement is only shown in the 
auxiliary saddles. The first principal saddle reaches the greatest height. . 

Dimelreion8.- 
Diameter . . . . . . . . . . .  46mm. 

. . . . . . .  Heigbt of the last whorl . 26 ., 
. . . . . . . . . . .  Breadth g ,  

Width of the nmbilicar . . . .  2 , 

Locality and Geological Position.-Carnic Stage ; in the Daonella beds of 
Lauka. Number of specimens examined, 1. 

3. PLACITES SAKUNTALA.-E. v. Mojs., P1. XIX, Figs. 3, 6 .  

This species is distinguished from Placites Oldhami by the umbilicus closed 
with a callus, the stronger inflation of the aides and the differently shaped, richly 
denticulated sutures. 

Faint falciform transveree strise are shown (Pig. 6 )  on the shell, which is in 
good preservation. They describe a widely expanding arch, anteriorly convex, on 
the upper half of the side, similar to that in the genus Banzbanagites. 

Sutum.-Placites Sakuntala represents, having regard to the structure of the 
sutnres, an independent type which cannot be inoluded, without reservation, in any of 
the groups differentiated up to the present time in the Mediterranean trim. 
Placites polydactylue (Cephal. der Hallst. Kalke, I. Band, p. 52, Taf. XXI, Fig. 4) 
shows the greatest resemblanoe in the structure of the lobes, but there are a180 m n y  
remarkable difEerencee between this form and the present one. Thus Ptacdtee 
polydactylws possesses the oute~lateral branch on the adventitious saddle character- 
istic of the group of PZaciter platyphylli, whereas in Plaoiles Sakuntala this branch 
is, as a rule, oompletely absent. 

The three drawings given of the sutures show the mode of development in the 
different stages of growth. It is seen that the growth of the new sutural elemeuts 
takes place from the side of the umbilicus. The increase of the denticulation and 
characterisation with age are also to be observed. 

The small size as well as the almost symmetrical form of the adventitious 
saddle are very remarkable, the externally situated lobe being thereby proportionally 
deep. The two large principal lobes reach nearly the same depth. The first of the 
eight lobes, descending to the umbilicus in a series of auxiliary lobes, is, from 
its relations to the preceding whorl, still to be regarded as a lateral or principal 
lobe. 



As an important distinctive point compared with Plac i tw  polydactytua it is to 
be observed that only the large first principal saddle shows the wedge form. Ths 
dimemid shape of the saddles begins therefore already with the second principal 
saddle. The seoond prinoipal saddle in Placites polydactylue has on tlie other hand 
a wedge-shaped outline quite similar to that of the first principal saddle. 

One of the specimens under description which we regard as a variety of Placites 
Sakuntoh, is distinguished from dl the other forms by the presence of the above- 
mentioned outer lateral branch on the adventitious saddle. Through this circum- 
stance we get an indication that Placitee Saktcntala might nevertheless be in closer 
relationship with the group of Placites platyphylli than would otherwise be supposed. 

8iphccnole.-Almost all the specimens under examination possess a cord 
running uninterruptedly and representing a well-preserved siphuncle. There was 
therefore most probably a horny siphonal covering present. 

Dimenmonu.- 
Dfarneter . . . . . . . . . .  40 rim. 
Height of the liut whorl . . . . . . . . . .  26 w 

Thioknm . . . . . . . . ~ .  1 0 , .  
Width of the nmbiliops . . . . . . . . . .  0 H 

Zocality a d  Geological P o 8 i t h . -  Juvavian Stage ; of the Halorites-Limestone 
of the Bambanag Section. Number of specimens examined, 14. 

1878. Dolomitriffe von Biidtirol ond Venetien, p. 48. 
1879. v&liiofige Uebenicbt der Ammonitsn-Qttttongen der Trim. Verh. der k. k. GeoL B. A., p 136. 
1882. Cephdopoden der meditemnen Trimprovinz, p. 191. 

Of this genus so widely distributed in the 'Mediterranean trias only a single 
f r aben t ,  rather irnperfeotly preserved, but undoubtedly generically conneoted with 
it, has been found in the Indian triaa I n  Europe Megaphylliteu belongs to the 
more numerous specimens, especially in the deposits poor in clay, of the Cephalo- 
podfaoies. Whether their rarity in the Himtilaya is conneoted with the p ~ e  
valence of the Cephalopod-bearing rooks richer in clay, or whether it may be attri- 
buted to the local peculiarities of the Indian Trias Province, must for the present 
remain an open question 

MEGAPHYLLITES, f .  ind. 

Cf. &liegaphylli/e8 Jarbur, Miinster E. v. Mojai~vion, Oeyhalopoden der Hnllstatta Kalke, Ed. 1, p. 47, 
TeC. XlX, Figs. 9, 10, 16. Cephdopoden der meditermeu Triasprovioz, p. 198, Taf. L11I. Pig, 
7. a 

This chambered cast oonverted into brown ironstone only possesses a diameter 
of 11.6 mm. and bae suffered by weathering. A specific determination is 
therefore not attainable. The shape of the shell reminds us ,most strongly of 
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legaphyyllitea Jarbaa; and the sutures also, though damaged by weathering, a ell 
admit of oomparieon with that species. The only specimen present comes from the 
slates of the Daonella beds to the south of the Uttadurrha Pass. 

c. LYTOCERATIDB. 

1882. Yonoph~Zlites, E. v. Moje., pro pacte, Cephalopoden der meditemnen Triasprovinz, p. 204 
1895. Mojmades,  Pompeaky, Ammoniten den Bhiit. Neaw Jshrb. fur Mia ,  Qeol. n. Paliiont. 11. Bd., p. 19. 

XOJSVARITES EUQYRUS, E. v. Mojs., P1. XIX, Fig. 7. 

1873. Lytocwas sugyrum, E. v. Moja, Dan Qebirge urn Hdletatt, I .  Bd., p. 34, Taf. XIX. Pip.  12, 13. 

This form with its numerous slowly increasing whorls agrees ~ e i f e c t l ~  with 
the specimens from the Julisn Hallstatt Limestone of the Feuerkogel near Aussee, 
but the thickness of the whorls appears too great and consequently also the 
inflution of the sides much too conspicuous in the illustration here given (Pig. 7b), 
which represents the anterior somewhat crushed portion of the last whorl restored. 

Sutwj*ee.-In spite of the smaller size the finer details at the base of the first 
lateral lobe and the lateral branches of the first lateral saddles are distinctly per- 
ceptible when compared with dlojav&iles Agelaor (Cf. Monophyllites Ageraor, E. v, 
Mojsisovics, Ceph. d. mediterranen Triasprovinz, p. 205, Taf. LXXVIII, Pigs. 6-9). 

Dimerasiona.- 
Diameter . . . .  13 mm. 
Height of the last whorl. a . . . . . . .  4.4 .. .. Breadth , . , , . . . . . . . .  9.6 
Widthofthenmbilions.  . . . . . . . . .  5.8 ,, 

Locality arad Geologica2 Position.-Carnic Stage ; in the Daonella beds (No. 6) 
of tlie Bambanag Section, 1 specimen; in the same k d s  near Kiangur, 1 specimen. 

2. PHYLLOCERAB, Ed. Suess. 

1866. Phylloceras, Ed. Sness, Urber Ammoniten. Sitznngsber. der ksis. Aked., math.-natnrw. Cl., Bd. 
LII, Abth. I, p. 66. 

1673. Phylloceras, E. v. Moja., Das Oebirge om Hallstatt. I. Bd. I. Heft, p. 36. 
1585. Hacophyllites, K. A. v. Zittel, ex prte ,  Handbnoh der Pnlaontologie. Bd. 11.. p. 439. 
1889. Bacophyllites, Steiumann, ex parte, Paliiontolopie, p. 420. 

I consider the triassic forms whioh are grouped round Phylloceraa neojurense 
as the direct ancestors of the jurassic Phylloceratidae, whilst v. Zittel and Steinmann 
assign these triassic forms to the genus Racophyllitea and regard the genus 
Megaphyllitee as the primitive form of the genus Phyllocema. 

With reference to the genus Megaphyllitee emphasis must be laid upon the 
'circumstance that all the Carnic and Juvavian species are un-umbilicated (closed 
with a callus) and always provided with exclusively one-leafed terminations of the 
~addles. The genus Phylloceroe possesses an open umbilicus, and it is most impro- 
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portion of the saddles from the lobes of Phy$loceras patens, as may be seen from s 
oomparison of the figures. 

Diameter . . . . . . . . . . . .  74 mm. 
Height of the h t  whorl . . . . . . . . .  20 ,. .. T h i o k n w ,  .. . . . . . . . . .  22 
Width of the nmbilicnn . . . . . . . . . .  27 .. 

Locality and Oeotogical Position.-Carnic Stage; in the Daonella be& of 
Lauka, Number of specimens examined, 1. 

d. PTY CHITIDB. 

1. PTYCHITEB, E. V. Mojs, Cf. Cephalopoden der mediterranen Triasprovbi, 
p. 244. 

PTYCHITES POSTHUMUS, E. V. Mojs., P1. XIX., Figs. 8,9. 

Whilst the suture-line is of such a character as to admit of no doubt that we 
are dealing in the present form with a Ptychites, the last whorl (Fig. 9) consisting 
of the body-chamber for the greater part shows some divergence on account of 
which we cannot determine whether we have to deal with originally organic or late 
mechanical deformationa. 

After the bending of the last whorl, which reminds us of the bendings of the 
whorl at the beginning of the body-chamber in drcestee, a, deviation from the 
spiral takes place with a turn to the left.' A depression of the whorl occurs 
simultaneously. The margin of the mouth is, it is true, not preserved, but the 
specimen of the body-chamber (Pig. 9) is to be regarded as nearly complete, as it 
almost occupies the whole of the last whorl. The cast of the inner chambers (Fig, 8) 
completely recalls the Rugifer type. The spherical shell possessea a n a k w  umbili- 
cus, bordered by a sharp edge and shows faint tracea of transverse folds. 

Sutures.-The external lobe is proportionally deep, reaching nearly to the 
depth of the first lateral lobe. I t  separates itself, it is true, by this feature from 
the character of this lobe in the geologically older typical Rugifera. But the 
narrow fine external saddle, appearing somewhat too wide in our illustnrtion, 
thoroughly recalls the Rugifer type, though it must be admitted that the prment 
small species shows a tendency to a more distinct characterisstion of the external 
lobe and saddle. The two lateral saddles and the two following a u x i l i a ~  8addles 
are bifurcated in the middle into two parts. The external saddle terminates above 
in two lappets, and the first lateral saddle in three. 

Dirnersirn8.-In consequence of the imperfeot presemation preventhg a r0OoP- 

I N3.-The drawing which ia done without the help of r minor ir r e v e n d  



etrnction the usual measurements are not possible in the body-chamber specimen. 
We must therefore be content to mention that the diameter at  the place of the 
knee-shaped bend amounts to 21 mm.; and that more anteriorly, after the beginning 
of the depression in the region of the mouth, it is only 20 mm. 

Internal casts give the following measurements :- 
. . . . . . . . . . . .  Diameter 14.6 mm. 

.. . . . . . . . . .  Heightofthehatwhorl. 7.5 .. . . . . .  Thioknma ,, ,, . . o  10.5 . . . . . . . . . .  Widthofthenmbilioua 1'6 H 

Locality and Geological Position.-Carnic Stage; in black limestone facing 
the Ralphu Glacier, on the left bank of the Lissar River. Number oE specimens 
examined, 4. 

HUNGABITES, E. V. Mojs. Cf. Cephalopoden der mediterranen Trkprovinz, 
p. 221. 

HUN~ARITES NITIEKBIB, E. V. Mojs. 

1865. dtnmonitm flwidua (Wulfen) juv., Saltert Palseontology of Niti, p. 61, P1.8, Fig. 1 (not Figs. 2 and 3, 
not PL 6, Fig. 1). 

Through the kindness of Dr. Henry Woodward I have before me the plaster 
casts of the two original larger specimens figured by Salter and preserved in the 
British Museum in London. By a happy chanoe I found among the specimens 
collected by Dr. Diener in the Carnic Crinoid Limestone of Rimkin Paiar a 
small cast, which below to the same species aa Salter's, showing the 'sutures, figuwd 
here of the natural size. 

The slender narrowly umbilicated ahell consists'of high-mouthed very widely 
embracing whorls, with slightly inflated sides and a truncated narrow external 
part, which has a central keel, %t at firat, then accompanied by deeply-sunk keel- 
furrows. The latter axe bordered on the outer edge by sharp rims which viewed 
from the external side produce the effect of marginal keels. 

The lateral soulpture consists of very faint folds which appear very fine and 
weak in the small speoimen from Rimkin Paiar, but in Salter's specimens they 
are larger and more distinct] y developed. They are slightly curved sigmoidally 
and prohce knotty swellings on tho outer margin which form true marginal spines 
in the larger of Salter's forms. 

It must be recogniaed that the habit of tho present shell reminds us above all 
d the young form of Cardtee jloridue (Cf. Cephal. der medit. Triasprnvina, Taf. 
L and LI) among all- known triasaic Ammonites. Whether, however, we have here 
a type standing in closer relation with Cantitee (which acoording to the ootognetic 



PINACOCERATOIDEA. 116 

babla that its ancestors were un-umbilicated. Zorms which would make a transi- 
tion from the one-leafed saddles of tho genus Megaphytlites to the saddlea of the 
genus Phyllocerae terminating in two or three leaves are moreover entirely want- 
ing. Its ooncentrated proportions of growth aonnected with its small size, a 
circumstance that is according to my experience to be observed only in dying-out 
stocks (compare the genera Parapopanoceras,' Nannites, Lobite~, Tropiceltites, 
Xlyrites and Celtites) is another remarkable peculiarity of illegaphyllitee. I con- 
sider Megaphyllites as a genus becoming extinct without descendants at  the upper- 
most trias b~undary .~  

Phyltoceraa neojurense and its contemporaries from the same group are distin- 
guished from the typical representatives of the genus Phylloceraa, as for instance 
from Phylloceras heterophyllum, only by the wider umbilicus and the smaller num- 
ber of the auxiliary lobes connected with the lesser degree of involution. The 
genetic development of involute forms out of evolute ones is among tho Nautiloids 
and Ammonoids however such a gonerally recognised phenomenon that to enlarge 
upon it would be rather superfluous. But attention may here be drawn to the stuhes 
of M. Neumayrs on the ontogenetic development of different jurassic species of 
Phylloceras. The satures of PhyZlocerae ~teojurense are the typical Phylloceras 
sutures, and it need only be pointed out that only the three chief saddles on each 
half of the shell show the diphyll or triphyll termination of the saddles, while the 
succeeding ones are always monophyll. This feature is evidenty connected with 
the slight degree of involution of the shell. 

Out of the evolute species of Phylloceras are developed on the one hand the 
strongly involute typical species of Phy2loceras of the Jura, and on the other hand 
the su b-genus Rhacophy l l  itea, Zittel, which is distinguished by inclined auxiliary 
lobes and a variable body-chamber and is confined to the lias. 

Phylloceras descends, as I already mentioned in the year 1873," from the triassic 
ancestors of the genus Zytoceras, which 1 have later distinguished as Monophylldtea. 

Of the two stocks which I have designated as Monophyllites, the series of forms 
of ilZonophylliter sphaerophyllus or Monophyltitee s.s. may be regarded as precursors 
of the genus Lytoceras, and the group of dl. Agenor, distinguished by Pompecky 
under the generic name Mojsvdrites, as the source of the genus Phylloceras. 

Transitional forms between Mojsvciriles and Phylloeera8-forms that may be 
attributed to one or the other of these genera at  discretion--are Phyllocevas patens 
from the Lacic Hallstatt Limestone and the Indian Phyllocerao Ebneri, which 
will be described below. 

I agree with Hang's proposal to separate from the permian Popanmeratids the Popanoceratids deecribed by me 
from the Aratio trine, under the generic deaignstion Parapopanoccrar forms which are already completely in the 
Ammonitio stage of development. 

On the other hand it  is incomprehensible to me that Hang should place the two genera so cloeely allied and in 
direct desoent in two different suborders, end that thm Popnocaras should be put in the sub-order Diaenidia and 
Barapopazocsras in the sub-order P1.ionidia. 

' Pompecky, Ammoniten des Rbat. Nenes Jehrb.-fiir Mineral, eta., 1895, Bd. II., p. 23. 
inhrb. Geol. R. A., 1871. p. 305. 

'' Ciebirge om HdIrt. Bd., I. Heft, p. 56. 
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The genus Phylloceratt occurs, according to the range here adopted, for the 
first time in the Julian beds. 

P H Y ~ C E R A ~  (MOJSVABITES) EBNERI, E. V. Moje., PI. XIX., Fig. 6. 

This species is, like Playlloceras (Hojsvn~itee) patens, a transitional 
form from Mojovarites to Yhylloceras and depends upon an arbitrary decision aa 
to whether it is to be referred to the one or to the other genus. The slowly 
inoreasing whorls only embracing one another on the external part are higher 
than wide and possess a smooth shell. The external part ie narrowly inflated and 
p d u a l l y  passes into the gently-rounded ~ides. The umbilical margin is rounded, 
its wall overhanging. The umbilicus is, in consequenoe of the slight involution, 
widely opened.. 

Phyllocerae Ebrreri is distinguished outwardly only very slightly from the 
olosely related Phyllocerae patens ocourring in the Lacio division of the Juvavian 
Hallstatt Limestone (Lytoceras patens, E. v. Mojsisovics, C e ~ h .  d. HallstEtter 
Kalke, I. Bd., p. 84, Taf. XVI., Fig. 13, Taf. XIX., Fig. 17) by the somewhat 
different transverse section of the whorls caused by their lesser height. 

Sutures.-The ill state of preservation which makes the present fra,gment very 
fmgile unfortunately prevents the complete exposure of the external saddle. It seems, 
however, that this was similarly shaped to that of Phyllocerae patens and that thus 
it was monophyll, provided with a large terminal leaf, rounded above, the con- 
vexity of which was diiected towards the first lateral lobe, but the concavity 
towards the external lobe. A second deeper-lying leaf, which, however, did not 
reach the height of the large terminal leaf, seems to have been turned towards the 
external lobe. The beginning of the diphyll development is therefom indicated 
also on the external saddle, in spite of the monophyll plan here unmistakable. 
The character and the depth of the extlernal lobe could not unfortunataly be 
observed. 

Tbe two lateral saddles are distinctly diphyll. But the somewhat stronger 
development of the outer terminal leaf, which is espeoially observable in the second 
lateral saddle, recalls its monophyll origin. 

The lobe situated on the umbilioal margin is to be regarded as the third lateraI 
lobe, according to its position in relation to the projection of the preceding whorl. 
The first lateral lobe whioh reaohes the greatest depth is arranged in three larger 
points divided by denticlea with entire margins ; the middle and deepest of these 
points is subdivided again by smaller dentiales and points. The outar point also 
shows a secondary serration a t  its base. The second lateral lobe is provided with 
two larger points, which are again divided. The character of the third lateral lobe 
is not distinctly observable. 

The suture-line as described differs in the details of the lobes and the lower 
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development of Canites flaidur would not be impossiblej cannot %bs determined 
with the insufficient material at oommand. 

Fig. 1 Fig. 2. Pig. 3 

Fig. 1. Cliambered caste of the natural size, from tbe Crinoidal limestone with Tradycerar 
tibeticum from Rimkin Paiar. Sutures enlarged. 

Figs. $3, 3. After drawings taken from plaeter castsof Sslter'e owns1 speoimens from 
Niti Paes. Natural size. 

But in any oase i t  must be pointed out that the charaoter of the external part 
as well as the development of the sutures in Hirngarites ~itieneis are distinguished 
from the geo10,oically older representatives of the genus known up to the present 
time. The possibility must, however, be kept in view that the neoessity for the 
erection of a new genus may arise when sufficient material has been obtained. 

Sutwe8.-The suture-line is, in oontrast to the older Hzcngarites, no'more in the 
ceratitic stage of development, but is decidedly brachyphyll, a cimumstanoe that 
deserves the more attention as even the small speoimen from Rimkin Paiar which 
forms the subjeot of our illustration and description has already very highly deve- 
loped sutures. Another peculiarity is the slight depth of the external lobe, which is 
the more striking, as the fimt lateral lobe is distinguished by very considerable depth. 
The arrangement of the sutures is normal, There are only two lateral lobes, which 
even in this young oast are followed by two auxiliary lobes down to the umbilical 
margin. Salter's drawing of the sutures which is reproduoed from the larger 
specimen, illustrated in Fig. 2, shows four auxiliary lobes. This specimen bas, it 
must be remarked, suffered through weathering, and the differenoe in Saltar's draw- 
ing of the first lateral lobe, which appears to be not deep enough, is probably to be 
traced to this ciroumstance. The external lobe whioh reaches over the outer 
margins to the sides is divided into two one-pointed diverging branohea by a median 
projection. The latter is broad rising in a blunt pyramid, provided with two 

lateral branches. The larger of these lateral branches minoides with the outer 
margins and reminds us of a similarly situated branch in Hungarites Pradoi 
(Ceph. d. med. Trissprovinz, Taf. XXXII., Fig. 7). The two lateral lobes, the 
seoond of which reaches to about the depth of the external lobe while the first is, 
already mentioned, distinguished by great depth, are divided into three poinb by 
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two'bnhches rieing from their base, the auxiliary lobee showing only a two-pointed 
division. 

The saddles are very slender and provided with not.ches which cut very deeply 
into their walls. The summits of the saddles appear, it is true, with an unbroken 
margin, not with a sharply rounded but a somewhat irregular outline, which may 
be regarded as a stage preceding the notching. The external saddle and the first 
lateral one may have about the same height. 

Diameta . . . . . . . . . . .  3Omm. 
Height of the lest whorl . . . . . . . .  14.5 ., 
Thicknem ,, ,, . . . . . . . . . .  @ s t  .. . . . . . . . . . .  Width of the umbilicns 8 

Zocality and Geological Po8ition.- Carnic Stage ; in the Crinoidal limestone 
of Rimkin Paiar and in the Niti Pass. Number of specimens examined in the 
former locality, 1 ; in the latter, 2. 

NAUTILEA. 

1. PLEURONAUTILU~, E. v, Mojs., Cf. Cepl~alopoden der mediterranen Trissprovin~ 
p. 273. 

1. PLEURONAUT~U~ TIBETICUS, E. V. Mojs., P1. XXI., Fig. 3. 

This shell, chambered throughout, is closely related in the form of the whorls 
as well as in the saulpture of the shell to Pleuronazstilue Wulfeni (E. V. xojsi- 
sovics, Cephalopoden der Hallstatter Kalke, I. Bd., p. 10, Taf. VII , Pig. 3) fmm 
the Julian beds of the Alps. 

The shell, moderately inoreasing, consists of somewhat more than one and a 
half whorls. The umbilicus is perforated in the innermost whorl. The innermost 
whorl begins very bluntly, increases very quickly to a oonsiderable thickness and 
height and then continues growing in both directions in a very moderate degree. 
This blunt embryonal part has very distinctly marked transverse stria on the 
shell ; these are crossed by fainter longitudinal stria. At the beginning of the 
second fourth of the inner whorl, simultaneously with tke development of an 
umbilical margin and the flattening of the sides, there occur transverse ribs, faint 
and following one another at rather wide intervals. Marginal tubercles, of mhich 
faint swellings still continue, rib-like, a little on the external part, are a t  the 
beginning of the outer whorl connected with the ribs now developed into folds. 
More anteriorly the fold-like ribs become more and more obscure on the sides, while 
the ~larginal tubercles preserve their distinct chamter. 

The external part is flattened in its middle area. From this region, laterally 
rather sharply bounded, the shdl becomes inflated up to the tuberclk situated oa 
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the margin. This median flattening of the external part is not yet perceptible on 
the first half of the whorl. 

The number of the marginal tubercles present in the circumference of the 
last whorl amounts to about 15. ,tiere is a normal line present. 

Siph~nc1e.-The position of the siphuncle could not be ascertained. 
Sutu~e8.-The sutures rather widely separated from oue another show s flat 

external lobe, which is separated from the flat lateral lobe by a broad saddle 
reaching its greatest height on the margin. The lateral lobe does not reach the 
depth oE the external lobe. A eecond saddle-shaped curvature of the suture-line 
is present on the umbilical margin. An internal lobe could not be observed. 

Diameter . . . . . . . . . . . . 43 mm. 
Height of the Iwt whorl . . . . . . . . . 19 ,, 
Tbicknesa ,, ,, ,, . . . . . . . 21 
Width of the urnbilious . . . . . . . . . 13 ,, 

Locality and C3Leological Po8ition.-Carnic Stage; from the lower Daonella 
b d s  (Sections 1-2) of the Bambanag Section. Number of specimens examined, 1. 

Remarks upon Pleuronautilus Pichleri, Haw-I find myself compelled to 
expressly declare here that the designation Pleuronotctiler8 semicostatzse, of Beyrich, 
must be applied to the specimen described and figured by me under this designation 
in the uCephalopoden der mediterranen Triasprovinz," p. 278, Taf. LXXXVI., 
Figs. 1, 2 ; for tlie speoimen illustrated in Fig- 2, PI. LXXXVI., on which the 
description is based was the original of Beyrich's N ~ U ~ Z ~ U R  semicostatw, which 
Beyrioh described as Nautidue Pichleri, Hau., in the year 1867, in the Transactions 
of the Berlin Academy, and illustrated certainly in a somewhat schematic way 
( 1  I . ,  g .  4). I did not think it necessary in the desoription of Pleuronaut i l~~ 
8emicostatue to mention specially that it was only a question of Beyrich's original 
to N, sernicootatw and N. Pichierg, though the list of synonyms was in favour 
of this, and from the statement concerning the proprietorship in the explsnrttion 
of the plate it was to be understood that the one of the figured specimens belonged 
to the Berlin Museum. 

I feel compelled to make this correction because of the wrong i m p r e ~ s i ~ ~  
which my representation of Pleuranautilue eelnicostatrce has given rise to, first by 
Fr. v. Hauer (Cephalopoden des bosnisohen Musohelkalks, Denkschr. Akad. d. 
Wiss., Wien, 1887, Bd. LIV., p. 16), then by Salomon in his work on the Marmo- 
lata (Palaontographica, Bd. XLII., p. 176) and finally just recently by G. v. 
Arthaber (Cephalopodenfauna der Reiflinger Kalke, Reitriige zur Palmntologie 
Oesterreich-Ungarns und des Orients, Bd. X., p. 33). 

2. PLEUEONAUTILUS, f. ind. 

This is a fragment of a chambered whorl half of which is calcified. The 
apeoimen reminds us of Pleurmautilua Wulfeni, Mojs. (Ceph. d. Hallstatter Kalke, 
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I. J3d., p. 10, Tat. VII., Fig. 3), but it has a less height and greater breadth and 
wants the characteristic longitudinal stria in an otherwise similar sculptme. 

There is a flat external lobe onethe broad external part. A lateral lobe is, on 
the other hand, scarcely indicated and not soJ deep as the external lobe. Whether 
an internal lobe is developed or not could not be obberved. 

The siphuncle lies a t  somewhat less than half the height of#the whorl. 
Zocality a d  Geological Po&timb.-Camic $!Itage ; in the Daonella beds of 

h u k a .  Number of specimens examined, I. 

B. NAUTILIDE. 

1.-NAUTILUS, auctorum. 

1.-.NAUTILUS BAMBANAQENSIB, E. V. Mojs., Pl. XXI., Pig. 1. 

The cast provided with the body-chamber consists of three very quickly 
increasing whorls embracing one another, of which the two outer are higher than 
wide and have their greatest thickness in the vioinity of the umbilical margin. 
The external part is rounded. A strong callus closes the umbilicus which is some- 
what open in 'the cast. The innermost whop1 which is wider than high has no 
impression of the internal part, which however is already very. distinct in the secopd 
whorl. 

Sip?imcle.-This lies very deep, at  a slight distsnoe from the internal part. 
8utu~ee.-The very closely arranged septa describe a flat wide l o b  on the 

sides. An accurate .observation of the course of the septa on the external pad is 
rendered difficult owing to the infilling of the ohambers bavinq been fcactured. An 
external lobe, however, does not seem to be present, or, should this be there, it is 
only very slightly developed. An internal lobe is not present. 

.Diqneq#ione.- 
Diameter.  . . . . . . . . . 136mm. 
H e i g b t o f t h e l a s t ~ h ~ r l  . . . . . . . 87 ,, 
Tbicknese ,, ,, ,, about . . . . . . 97 ,, 
Width of the umbilicus . . . . , . . . . 0 ,Y 

Locality alad Geological Position.-Juvavian Stage ; of the Ealoritss-Limestone 
of the Bambanag Seotion. Number of specimens examined, 1. 

2. ~ N a u m n s ,  f. indi ex &. N. Y ~ O D I C I ,  PI. XXI., Fig. 2. 

This cast chambered throughout shows a great resemblance to NaatiZcse 
mesodicue, Hau.', and has a considerably more concentrated growth. The 

of the umbi1icus;~hioh in Nautilw me8odicus amounts to about 12 mm., 
is,.in thq present cast only 2 mm. There are about one and a half whorls a t  the 
diameter of 48 mm. 'Sharp edges are not yet. present a t  thebeginning,of the k t  

1 E. v. Mojsirovice, Cepbalopoden der Hdletiitter Uke, I Bd., p. 81, Tat. VTII., Fig. 1, 



whorl, but they are formed in the oourse of the latter. The flattening and the 
individualisation of the external part occurs simultaneously with the appearance of 
the marginal angles, 

Siphunsle.-The position of the aiphuncle is very deep, near the internal part. 
8utwrer.-An internal lobe is not present. 
The development of the flat external lobe occupying the breadth aS the exberd 

part goes hand in hand with the appearance of the marginal angles. There is a 
broad flat lateral lobe at the sides as in Nautilue r?&?80dku8. The crowded oondition 
of the septa, which considerably increases towards the anterior fractured edge, is 
etill remarkable. Prom this increasing shortness of the distance of the septa it 
must be concluded that the sp i rnen  was broken oE near the beginning of the body- 
ohamber. 

D i m d o n 8 . -  
Diameter , . . . . . . . . . . .  48 mm. .. Heighk of the luf whorl . . . . . . . . .  28 .. . . . . . . . . . . . . . .  Thioknws,, % .. Widthoftheumbilicus . . . . . . . . .  4 

Locality and Geological Position.-Judavian Stage ; of the Halorites-Limestone 
of the Barnbanag Election. Humber of specimens examined, 1. 

3. NAUTILUS, nov. f. ind. 

From the Daonella beds of Lauka there are two crushed specimens of a Nautilere 
which reminds us by its shape and the arrangement of its sutures of Nautilve 
haloricue, Mojs. (Ceph. d. Hallst. Kalke, 1 Bd., p. 20, Taf. VII., Fig. 4), and which 
is mpecidly distinguished by the faot that the external part seems to be more 
oharply marked off by blunt angles from tbe sides. 

From its bad state of preservation it would be useless to go more minutely into 
the description of this undeterminable specimen. 

2. CLYDONAUTILUS, E. V. Mojs., Cf. Cephalopoden der mediterranen 
Triasprovinz, p. 281. 

I.. CLYDONAUTILUB ~EIEBBACEI, E. Y. Mojs., PI. XXII., Fig, 1. 

This species may be regarded as the preoursor of Clydonautilue bhmgularie, for, 
when it has attained dimensions in which Clydmautilzte baccngulcurk? bas already 
reached its characteristio features, it is still in a stage of development whioh 
oharacterbes the latter in the adolescent stage. 

!l!he penultimate whorl of the figured specimen still poeeessee an .sated 
external part, which is not separated from the sides even by the indication of an 
angle but merges into the sides with a continuous swelling. 

B 2 
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At the beginning of the last whorl, which is clambered throughout, there are 
faint rounded angles forming the boundaries of the still inflated external part. 
These angles are still more conspicuous up to the anterior end of this whorl. 

The greater breadth of the external area and the greater thickness of the 
whorls may be further mentioned as distinguishing features in contrast to Clydo- 
saautilus biasagularis. As to the form of the umbilicus, a decided opinion as to 
whether it was open or closed by a callus, cannot be arrived a t  owing to the bad 
~ t a t e  of preservation. It has however the appearance as if the urnbilious were 
somewhat open. 

Siphetnc1e.-Its position seems to be the same as in Clydonautilue bkiallgula&. 
But perfectly correct observation was uhfortunately not possible. 

Sulure8.-The mode of developmect of the suture-line is about the same as in 
Clydmutilus biangularia, with the remarkable difference, however, that a division 
of the external lobe by a jbt median projection never occurs here. Furthermore 
the external saddle is in C1ydolu;cutilue Ggeabachi at the anterior end of this fragment 
just at  the rounded marginal angle, while in shell8 of the same dimensions of 
Clydonautilzcs bbngularia the external saddle is seen to be shifted to the sidea. 

The great width of the lateral lobe is further very noteworthy, t,his being due 
to the faot that the top of the lateral saddle is only on the umbilioal margin. The 
penultimate whorl shows the flat sinuosity of the external lobe in the completely 
rounded external part whioh is not yet individualized. There is no internal lobe. 

Dhemims.- 
Diameter . . . . . . .  86 mm. 
Height of the last whorl . . .  64 (cast) 
Thicknese . . . . . . . . . . . . . .  64 .. .. Width of the urnbilious . . .  8.6 (cart) 

Locality and Geological Position.-Juvavian Stage ; in the Limestone complex 
(No. 6) with Pisaacoceras cf. imperatot* of the Bambanag Section. Number of 
specimens examined, 1. 

2. CLYDONAUTILUS BIANGULARIS, E. v. Mojs., P1. XXII., Figs. 2, 3. 

The shell distinguished by an umbilicus closed by a callus has a narrow 
external part, which is not defined by lateral angles, and is completely smooth and 
flattened. The sides converge towards the external part. The shell reacha its 
greatsst breadth outside the deep umbilicus, in the region of the lateral saddle. 
The whorls are moreover higher than wide. An umbilical margin is not present, 
but the shell descends in a curve from the greatest lateral inflation in the region of 
the lateral saddle to the umbilicus which seems to be open on the casts. 

The sculpture consists of flat, more or less oonspicuous folds, whioh on the 
sides undergo an anteriorly convex ourvature and continue in a lessening degree 
over the flattened external part. Coarser fold-like stria, are also observed in some 
spechens parallel tg these folds, especially on the upper half of the sides. 

The norms1 line in the middle of the external part is present ou the chambered 
portions of the shell as r ell as on the body -ohambers of the casts. 
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Internal casts have a rounded external part. The two marginal angles make 
their appearance simultaneously with the flattening and the individualisation of the 
external part only at  a diameter of about 16 mm. 

It is worthy of note that there are several examples of body-chambers of very 
diierent dimensions in the present material. The last septa are not wide apart in 
thee  specime~s, so that probably immature individuals in tbe different stages of 
growth may be present. The largest specimen is chambered tliroughout a t  a 
diameter of 100 mm. 

Clydonautilrco biangutaris is very closely related to Clydonautilus Quenetedti, 
Hau., from the middle Juvavian Hallstatt Limestone, but is distioiuished from this 
by the umbilicus being closed by a callus and by the crossing of the external part by 
the radial folds. 

Siphunc1e.-The orifice of the siphuncle, elliptically elongated in the direction 
of the radius, is somewhat above the middle of the distance between the external 
parts. 

Suture8.-Besides the flatly arched lateral lobe there is on the sides in the 
young only an auxiliary lobe present and the septa pass uncurved over theexternal 
part. Almost simultaneously with the appearance of the external angles a gentle 
anteriorly concave curvature of the septum is formed on the external part which 
gradually changes into an external lobe increasing in depth. The exterral saddle 
thus simultaneously arising shifts gradually from the external angle to the sides 
and becomes finally individualised into a, round pointed saddle top which is followed 
by the very deep rounded large lateral lobe. 

The lateral saddle which separates the lateral lobe from the auxiliary lobe, 
falling into the umbilical suture, is broadly rounded above. 

Another modification occurs in the external lobe a t  a more advanced stage of 
growth. Its centre rises into a flat undulation' so that a kind of very low but 
broadly spread and broadly inflated median projection result?, which according to 
the analogy of the Ammonite sutures separates the external lobe into two halves. 
An internal lobe is not present. 

Dimeneion8.- 
. . . . . . . . . .  Diameter 80 mm. 

. . . . . . . .  Height of the lmt whorl - 51'5 .. 

. . . . . . . .  Breadth ,. ,, ,, 40 .. 
. . .  ., Width of tbe nmbilioon 0 

Locality and Geologica2 Po&th.-Juvavian Stage ; in the Baloritee-Limestone 
of the Bambanag Section. Number of specimens examined, 8. 

3. CLYDONAUTILUS, nov. f. ind. 

There is a fragment of a Clydo~ba~tilue from the Daonella beds of, Lauka which 
is distinguished from Clydomutilw Orieobachi, to which it is closely allied, by the 
greater inflation of the external part whioh is bordered at the sideo by blunt angles. 
Faint transverse folds, similar to those of Cl ydomzutilue bimgulari8, are present 
on the sidee. 



The suture-line, of which the external lobe as well as the greater part of the 
deep-lateral lobe are to be seen, shows great resemblance to C~ydmautilus G&sbAi. 

C. ORTHOCERATIDB. 

1 0 RTHOCBRAS, Brey nius. 

Orthoceras, f. ind., P1. XXI., Fig. 6. 

Representatives of the genus Orthoceras are extremely rare in the upper trias 
of the Himtllaya. The few fragments present are only sufficient to determine the 
genus. I t  is out of the question to attempt to name the speoies. The fragment 
figured is a cast of a body-chamber and comes from the Halorites-Limestone of the 
Jjambanag Section. 

1. ATILACTITES, Giimbel. 

1861. Atrdctites, Gambel, Geogn. Beschreibnng des bayerischen Alpengebigea, p. 475. 
1882. Atruetiter, E. v. Mojs., Cephalopoden dm mediterranen Rissprovinz, p. 299. 

ATRACTITEB, f. ind., P1. XXI., Fig. 4. 

Among the material available from the upper trim of the Himhlaya Atp&ite8 
is, it is true, somewhat less rare than Orthoceras, but nevertheless is not of frequent 
occurrence. 

The preeent fragments cannot serve for the establishment of the species. 
The figured phragmocone - has a divergent angle of l l 'bO.  
The transverfie section is circular. The distance between the septa amounts to 

somewhat less than half the diameter of the inferior septum. 
The surface of the shell shows coarse but faint and indistinct transverse stria 

on the ventral side, while the dorsal side appears to be completely smooth. 
There are no rostra present. 
Locality a d  Geological Po&tioa,-Juvavian Stage; in the Halorites-Limestone 

of the Bambanag 8eotion. Number of specimens examined, 10 fragments of 
phragmocones. 

RES ULT8. 

The forms described in this work are grouped, on the basis of the stratigraphi- 
cal data supplied by Dr. Diener, into four faun*, to which is added, as a fifth, the 
fauna of the Tropites Limestone of Kalapani collected by Qriesbach. f n  order to 
give as complete n picture as possible of eaoh fauna the few specimens, whioh on 
aocount of imperfeat preservation, could aot be described, are catalogued in the h l -  
lowing lists, besides the species mentioned in the text. 



RESULTS. 

1. The lowest division of the Tyrolese Series, in the aection of ,Riqkin Paiar 
immediately succeeding the Anisic Stage, is fomed by the dark grey Limestone 
with Tratlmatocrimus, sp. (= Porow6nu8, v. .Dit tmar) .' 

The Cephalopoda-bearing dark grey limestone, designated by Grieabaoh as the 
" Horizon of Ammolaites Boa " of the Ralphu Glacier, in the valley of the Lissar 
river, belongs to the same horizon. 

As is seen from the identity of some of the foqsils, part of ,  the $mmepites of 
the Niti Pass described by Salter come from the same group of beds. 

There are, on the whole, twelve forms known up to the present time from this 
horieon, viz. :- 

I. Isculites, cf. Heimi, (Bimkin Paiar). # 
2. Butowerue, nov. f. cf. C. Pliocii, (Rimkin Paiar). 
3. drgaditea Stracleyi, ( N i t i  Pass). 
4. ,, rhpkinensis, (Rimkin Paiar). 
5. ,, liasareaais, (Ralphu Glacier). 
6. Protrachyceras ml~huanum, (Ralphn Glacier). 
7. ~9 f .  ind., (Ralphu Glacier). 
8. Trachyceraa tibeticum, (Rimkin Paiar). 
9. 91 f .  ind., (Q ronp of duplicn, Niti Pass). 

10. Joannitea cf. cgmbiformkr, (Kimkin Paiar; Rslpha Qlaoier). 
11. Ptychitee poathupnua, (Ralphn Glacier). 
12. Hungan'tee nitienaia, (Rimkin Psiar, Niti Pass). 

Having regard to the oharacter of the rock the dark grey limestone of Tera 
Gadh, north of Kalapani, label led^ by Qriwbaoh LowerlTrias, bed 2," may also be 
included in the horizon of the Crinoidal limestone of Rimkin Paiar. The Ammo. 
nites from Tera Gadh are as follow :- 

1. Thisbiter (?) mdeagri. 
2. hacitea, f. ind. 
3. Arceater swbbicornis. 

It must be remarked, with reference to these lists, that the products of the 
above localities are very meagre. I t  is nevertheless easy to see a t  a glance that 
we have to deal here with a Carnic fauna. On the otber hand i t  is less easy to 
decide whether we may designate the fauqa as Cordevplic or Julian. I n  favour of 
the Cordevolic period might be mentioned the occurrence of some andent types, 
such as Ptyahitee and Zzmggoritee. I t  might also reault from the fact that the 
Daonella beds, succeeding the Crinoidal limestonea, must decidedly be assigned to the 
Julian period, that the Crinoidal limestones must belong to the next lower zone 
of Trachyceraa don. 

I n  the Mediterranean . Province the earliest known Ptychitee come from the Fa8- 
oanio lower stage and the earliest Hungarif ee from the Longobardic, and the occur- 
rence of these two genera in the Carnie deposits of the Himblaya muet therefore 

Wohrrnann, Jshrb QeoL B. A. 1889, p. 190. 
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be regarded as a very remarkable phenomenon. The question might therefore be 
raisoci as to whether the localities may not have been oonfounded. Against this 
I may state that Ptyahit~a pnathumus was worked out by myself from a hand- 
specimen containing Joannitrtr cf. cymb$ornaia, and that further Hungarites nitien- 
as's was likewise lately obtained in Vienna from the Crinoidal limestone of Rimkin 
Paiar. The fact is therefore not to be disputed that the two forms come from the 
same rocla as the rest of the fauna given above, and if the character of fauna taken 
as a whole points to the Carnic age, we must for tlie Indian trim Province regard 
the case as proved that the genera Ptychitea and Bungaritel, ascend in this province 
to the Carnic stage. Both genera are represented by forms of very small size and 
concentrated growth ; we lay a stress upon this circumstance, beoause the observa- 
tion already frequently made by us that concentrated1 types of small size are to be 
regarded as senile moribunh phenomena acquires a new confirmation. The occur- 
rence of a Hrongardtea in a Carnic horizon seems, however, less surprising if we 
remember that the genus Carnifea, descendingVrrom Hungarites first occurs in 
the Julian deposits. The more developed indentation of the sutures, moreover, 
distinguishes Hmgarties mitiemis from the older species and is in harmony with the 
later age of this species. 

If we now pass on to the consideration of the rest of the fauna, we find in i t  a 
predominant number of genera which are on the whole characteristio of the Carnic 
stage and a smaller number whioh are especially so of the Julian sub-stage. To it 
belong the genera Traohycerae, Thiabites, Eutomoceras, Isculitee, Arceaterr and 
Place'tea. The genus Trachycera occurs in Europe for the first time in the upper 
region of the Longobardic stage, but only becomes an important factor in the Cor- 
devolic fauna. The five other genera appear in Europe for the first time in the 
Julian deposits. But not only the agreement of the greater number of the genera 
but also the specific relationship of some forms speak for the Julian age of our 
fauna. I n  the first place we mention Joannitee of. rymbdforpnie, and Trachyceraa 
ttbeticum, which latter species is so closely related to Trachycerau Auetriacuni that 
it may be regarded as a geographical variety of it. leculites of. Heitni is next to 
be mentioned, whioh diverges only a little from the European type. I n  the rest of 
t!le genera the relationships to Julian species and even, as in Arceatea subhicornir, 
to Tuvalic, prevail likewise. Arpaditea, on the other hand, belongs to types n hich 
are peculiar to the Indian trias Province. 

I f  we summarize the above observations we come to the conclusion that t l ~ e  
Crinoidal limestone of Rimkin Paiar and the limestones of Niti Pass, R a l p h  
Glacier and Tera Gadh, which are on a similar horizon, are to be regarded as homo- 
taxial with the Julian stage3 and not with the Cordevolic. 

2. From the Daonella beds overlying the Crinoidal Limestone of Itimkin Paiar 

An annlogons caee is  formed by the dwarf-like bratitea of oonoentrated growth which are found in the esme 
horizon in the Julian limestone of the Salckammergut. 

Compare the ontogenetic development of Carniter. Cephalopoden d. medit. T~iaaprovnz, p. Z38. 
blno the genus T ~ a u ~ t o c r i n u r  m n ~ t  be regarded a typical of the Jnlian stage, ae i t  wss np to the prmnt time 

kooan in Enrope o l ~ l g  in the Cnrdita beds of northern Tyrol and in the Julian limestone of Hallsbtt. 
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wphalopods have been obtained from several localities, but these unfortunately leave 
muoh to be desired with reference to their state of preservation. According to 
Dr. Diener's verbal communications the ceyhalopods are not rare in this thick mass 
of beds, but it is very difficult to secure them owing to their fragility. The localities 
in whioh they have been found are named in the following list. The numbers, it 
must be mentioned, indicate the position within this complex of beds, No. 1 mark- 
ing the lowest and No. 6 the highest position. 

1. Jm'tes, ind. ex aff. J. daci, (No. 2, Rimkin Paiar). 
2. Eutomoceras, n. f. cf. E. Plinii, (No. 1, Rimkin Paiar). 
3. Anatorites bambanagensie, (Bambenag). 
4. ,, Eugsnii, (Rimkin Paiar). 
5. ,, Caroli, (Rimkin Paiar). 
6. Griesbaehites Medleyanus. 
7. J Y  Hanni, (Lauka, No. 4, Barn-). 
8. Juvavites, f. ind., (Kiangur Section). 
9. Sageniter, n. f. ind., (No. 2. Bambanag). 

10. 8tyrites f. ind., (No. 1, 2, Bambenag). 
11. ,, f. ind., (No. 1, 2, Bambanag). 
12. Tibetitre, f. ind., (upper division in the Bambanag Secttion). 
13. Proarceetea, n. f.  ind., ( h u k a ,  Bambanag). 
14. Cladiscites (Rypocladiscites) subaratw, (Lauka), 
16. Paracladiscitsr indicxr. 
16. I J n. f.  ind. 
1 7. Megaphy [bites ind. (U tadurrha Psss). 
18. PCacifes, ind. ex. sff. Pl.  peroucti, (Bambanag). 
19. ,, OldAami, (Lauka). 
30. Mgrvdrites ezlgyrus, (No. 5, Bambanag, Kiangur). 
21. ,, (PhyZloceros) Ebneri, (Lauka). 
2%. PbeuronautiZue tibeticu8, (NO. 1, 9, Bambanag). 
23. I, ind., (Lauka) . 
44. Nautilus, n. f. ind., (Lauklr). 
25. Clydonaufilue, n. f.  ind., (Lauka). 
26. Orthocerae, f. ind., (Bambanag, Utadurrh Pass). 

This fauna also bears the stamp of the Julian age as shown by the genera 
which it contains as well as by the relationship of ite species to European ones. 
The beds with Lobiles ellipticue of the Feuerkogel on the Rijthelstein, near 
Anssee, especially show a very striking similarity to this fauna. Among these 
similar forms I count Anatomites, Qriesbachites, Styrites, Ciadiecites and Papa- 
ciadiecites, the last of which is represented by two species perhaps identical with 
the European ones, 

Anotomitee shows the closest relationship with species of the bedo with Zobite8 
elliptim, and i t  is the same with Styvites. Grieebachilee may be regarded as an 
Indian type which has become known in Europe only as n great rarity in the beds 
with Lobitee ellipticue. The genus Tibetiteo which represents the Mediterranean 
genus Cyrtopleuritee in the Indian province appears in the Daonella beds for the 

I 
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first time. Cyrlo&lewites occurs correspoxidingly- for the first time also in beds 
with Lobitee ellipticus. Xojsvdrites eugyrue which comes from the uppermost 

' division of the Daonella beds is found in Europe not only in beds with Jobitee 
ellipticue but also in the zone of Tropiles subbullatus. 

As is known, certain subdivisions are to be recognized in the Julian limestone 
of Hallstatt (beds with Trachyceras austrdacum, beds with Lobites elliptktrs and 
beds with Trachyceras Aonoides) to which I have as yet attached no chronological 
signifioance on account of their close faunal relationship.' 

The fauna of the Daonella beds only shows the character of the composition 
of the fauna of the beds with Lobitee eltipticue without any foreign elements; 
while the Crinoidal limestone with Truchyceras tibeticum, as well by its lower 
stratigraphical position as by the admixture of older types (Plychitee, Hungaritee), 
seems to possess a somewhat greater age, and may be regarded as a lower division of 
the Julian stage homotaxial with the beds with Trachyceras atrstriacttm. 

3. I n  this place the fauna of the Tropites limestones of Kalapani might be 
&cussed ; but the limestones could not unfortunately be found again in the sections 
closely examined by Diener and Griesbach. The uppermost layers af the Daonella 
beds with Mojsvdrites eugyrus prohably correspond with the Tropites limestone, or 
else no sediment has been deposited at  all in this region of tbe H i d l a y a  during the 
Tuvalic period. It cannot at  present be decided whether i t  is here a question of 
deficienoy in our knowledge of the subject or of an absence of eedihents. 

The fauna, unfortunately badly preserved, consists of the following forms :- 

I .  Jovites, nov. f. e x .  aff. J. bornnnsds. 
9. ,, cf. dacus. 
3. Tropites kalapmicua. 
4 .  ,, nov. f., cf. T. acutangulus. 
6 .  ,, nov. f. ind. 
6. ,, ind., cf. T. fudobulllotus. 
7 .  , ,, ind., of. discobullatus. 
8. Eutomoceras, ind., cf. 3. #andlingense, 
9 .  Sagendea, ind., cf. 8. inermia. 

10. Trachyceras, n. f ,  ind. 

The crinoid-bearing red limestone of Kiogarh Range, south of Sangcha Tblla, 
in  the cliff region, from which we have four specimens of Jmitds, ptobably belongs 
also to the horizon of the Tropites limestone of Kalapani, for the specimens of Jonitee 
seem to agree with the new species, mentioned above under No. 1. I mnsider the 
Tropitea limestones of Kahpani as the exact homotaxid equivalent of the Tuvdio 
Tropites limestones of the Mediterranean Provinoe. There exists in both cams not 
only the same assoohtion of genera, but also dose speoifio relationship, which in a 
bettsr state of preservation of the specimens migM perhaps have led to the identifi- 
oation of some forms with European speclea 

The genus Trtcchycerae which do- not appear any more in tbis high hod~roa 
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in the Mediterranean Province forms the only foreign element of the fauna in the 
C 

Tropite~ limestone of Kalapani. Accarding to the account given by J. Perrin 
8mith,l !Z'rachyceraa is, however, also found in the Tropites beds of California, also 
Tuvalio. I t  therefore seems that the genus Trachycerae which appears in Europe 
for the last time in the Julian deposits has withdrawn during the Tuvalic period 
tovards the east of the Thetys and into the Pacific basin. 

1. A complex of nodular and slaty limestones which in the labels before me is 
marked No. 6, and is in Dr. Diener's report designated " Hauerites beds," succeede 
the Daonella beds in the Bambanag section. With the small number and the bad 
state of preservation of the present cephalopoda it is difficult to 8nd a suitable 
name for this division. 

The small fauna consists of the following forms : - 
1. Parnjuvaviies, n. f. ind. (ex. aff. P. Jacquiri). 
2. I7  n. f .  ind. 
3. Juvatites7 ind. 
4. Sageniteo, n. f .  ind. 
5. Hauerilea (?), n. f. ind. 
6. Brcsatez, n. f. ind. 
7. Pinacocerat, ind., (Group of Pi*.  im-peralor), 
8 .  Clydonaulilus Griesbachi. 

The Juvavian type of the fauna shows itself immediately and indubitably in 
these few remains in spite of the great deficiency of the material. ParajzcoaaGee 
especially plays an important part in the division of the beds that follow and are 
represented here by two different species; +then we have Arcesfes, comparable to the 
Lacic Arcestea sy~gonus'; Piraacoceras, which reminds us very much of P. imperatdr; 
and Bauerites, all of which give the Juvavian impress to the fauna. 

I consider the suggestion that this fauna might be added to the following 
fauna of the Halorites limestone must be put aside for the reason that not one of 
the numerous spmies of the Halorites limestone is present. Clydonautilus G'ries- 
bachi, which is probably the immediate ancestor of Clydoraautilue biangulardo and 
therefore belongs, with this species, to the same genetic series of forms, leads to 
the conclusion that the fauna, of which it is a constituent part, must be older than 
the fauna which has its descendants as contemporaries. 

The faunal guides are not sufficient for a more exact determination of the age. 
But from the investigation into the age of the Halorites limestone it results that 
the fauna of the complex of beds No. 6 might be regarded as an homotaxial equi- 
valent of the lower division of the Lacic lower stage. 

2. By far the richest among the upper triaasio cephalopoda fauna investigated 

' The metamorphia Series of Sheeta County, California, Jonrn. of Geology, vol. II., p 607. Mesozoio C h a n p  in 

faunal Geography of California, Jonrn. of Geology, vol. 111.. p. 377. 
s 2 
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is that of the Halorites limestone, of whioh the greater part originates in the Bam- 
banag section. Names of localities are therefore added in the following list only 
where the species in question originate from other localities :- 

1. Halotiteo progon. 
2. ,, Sapphonir. 
3. ,, Charaxi. 
4. ,, PAaonM. 

6- ,, dlcaei. 
6. Parqjuvavitee Blanfordi. 
7. 9 s  laukanzre, (Lauka) . 
8. J )  Sterubergi. 
9. JJ P~irtrnantel& (also in Rimkin Paiar). 

10. 1 )  Jacquini. 
11. J )  Tyndalli. 
12. J J  Remardi. 
13. )) L r d o l j .  
14. )) minor. 
15 .  )I Brintoni. 
16. J J  Bwddhaiezlo. 
17. 19 S/oliczkai. 
18. 99 u. f. ind. 
19. Thctidiles Guidonis. 
20. ,, Bwxleyi .  
21. Guernbelitea jandianur, (Jandi Pass). 
2%. dratibetktes Kelvini, (also in Rimkin Paiar). 
23. 99 n. f .  ind. 
%4. Tibetitee Ryall i .  

25. ,J Mnrchieoni. 
26. 89 Perrim-Smithi. 
27. Paratibetitsr Bertrandi. 
28. 9, Geikiei. 
2 Q. 3, Adolphi. 
80. P) anquatoaellatue. 
31. PJ Tornquisli. 
32. Rslictiter d t a  laata. 
33. Dittman'tea Hindai. 
34. Dioaitee, ind., cf. D. Beboluo. 
35. Steinmanniter Ueaidcfli. 
36, JJ clionitoidcr. 
37. JJ Noetlingi. 
38. J J  u n d u l a t o r t r i ~ t ~ ~ .  
39. J) Lnbboeki. 
40. Clionidce Woodwardi. 
41. ,, S a l l e ~ i .  
43. n aberranr. 
43. ,, ~ p i f f 0 8 ~ 8 .  

44. ,, Hnghcoi. 
4 .  n n. f. ind. 
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46. &ireniter R i c h l e ~ i .  
47. ,, elegnns. 
4 ,, n. f .  ind. 
49.  Sandlingiter Nicolai.  
6 0. 9, Archibaldi. 
5 1 .  Arccuter Leonardi. 
5 3 .  Pinacoceras parnu.  
68. Bambanagitee Schlagirlweiti. 
5 4. r, Diencri.  
5 5 .  Placites Bakuntala. 
56 .  Nautilur bam6anngensis. 
67. ,, n.  f. ex.  af. N. meaodici. 
58. Clydona wtilns biangwlaria. 
59.  Ortioceras, f .  ind. 
60 .  dtractiter,  f. ind. 

Notwithstanding the rather considerable local peculiarities, the ty pica1 Juvavian 
liabit of this fauna is very striking, and i t  therefore seems to us superfluous 
to further discuss the distribution in the Juvavian stage. The analysis will there- 
fore be confined exclusively to th'e emphasizing of the local features and the more 
exact determination of the age. 

Halorites and Parajuaavites, both of which genera give to the fauna a type 
peculiar to it, are conspicuous for their fecundity. Halorites is exclusively 
represented bp acatenate species with externally rounded peristome, while in 
the acatenate Mediterranean species the peristome is as a rule rectangular. 
Aoatenate forms with externally rounded peristome are only very rarely found 
in the Hallstatt limestone; they may be designated as Indian elements. The 
new genus Parajuaacites is in its typical representatives confined to India. A 
closely agreeing form has however been known as a rarity in the Lacic~ 
Hallstatt marble of Leisling, near Goisern, but it is distinguished from its Indian 
oongeners by having uninterrupted external ribs. The Sibirites genus Phetidiles is 
confined to India. The representative genus Betasibirites occurs in the Lacio 
deposits of the Mediterranean Province. Another genus peculiar to the Indian 
Provinae is Tibetites, with the sub-genera Braatibetites and Paratibetites. Tibetides 

' 

is replaced in the Mediterranean Province by the allied genus Cyrtopleerrites. 
Exclusively Indian types which have no representatives in the Mediterranean 
Province are Guembelites and Bambaraagites. 

A highly interesting type is formed in the Indian Province by the group of 
Steinmamites undulatostriati, whioh I have recently collected in a species not yet 

described in the Lacio Hallstatt marble with Sag~&es diebeli. Clhnites, which is 
as frequent in India as Steinmam'tes, comes nearest to an upper Lacic form1 from 
the p u p  of Ctionites Ares. !he genus Dimitee is represented in our Indian 
fauna bg a fragment which comes very near to Dionites AsboCue and is perhaips 
even identical with it. 

Qlionitee a. f. ind. 0s. afl. CZ. Aru, Ceph.lopoden drr &lMtttar Kslkr, 11. Bd., p. 479, Taf. CXLIV, 66. 8, 
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The group or' Sirefbites Argonauts is represented by two speoies, one of which, 
viz., S. Richteri, oomes very near the Lacic S. Eva ; while the other, S. elegam, 
recalls the Alaunic S. Stachei. Sandlingites is closely related to tlie upper Lacia 
Sandlingitee Reyeri. Arceetes Leonardi comes nearest to the upper Lacic Areestes 
b ic~ps .  The genus Piqbacocerne i8 represented by the species P .  parma occurring 
-n  the upper Lacic and the Alaunic Hallstatt limestone. ' Plackiee Sakuntala, an 1 
independent Indian type, seems to be related to the upper Lacic Placitee polydactylue 
Clydonautilus biangularie reminds us of the Alaunic Clydonazatil~rs Quenstedfi 
while an unknown new Nautilus recalls N. mesodkfcs. 

The cepl~alopod fauna of the Halorites limestone has, as the above analysis 
shows, relations with both the Alaunic and the Lacic fauna. I t  remains therefore 
to investigate whether there is a n  equal distribution of the fauna in both, or 
whether there is a preponderance of it, in one of them. 

The opinion might be expressed that the occurrence of the genus pibetitee, 
which represents Cyrtopleurd.tes, poinh to the Alaunic sub-stage, as from the Lacic 
deposits of tlie Mediterranean Province Cyrtopleurites is not yet known, whilst the 
Alaunic fauna comprises most representatives of this genus. It must on the other 
hand be remembered that the genus Cyrtopleurites occurs already in typical speoies 
in the Mediterranean Province during the Julian period. The apparent intermit- 
tence during the Lacic period has therefore no great significance and may be 
annulled by fortunate discoveries. 

The circumstance that the acatenate Halorites with externally rounded peris- 
tome has up to the present time been stated to occur only in the Alaunic fauna of 
the Mediterranean Province, can be brought forward just as little in favour of the  
recognition of an Alaunic age, for the rather frequent occurrence of amtenate Halo- 
rite8 in the Lacic Hallstatt limestone gives rise to the supposition that i t  is perhaps 
only a matter of chance that such Indian Haloritee types have not also been found 
in the Laoio Hallstat t limestone. 

The specific similarities to Alaunic species-putting aside Pillacccoceraaparma, 
a species known to be Lacic as well as Alaunic-are rather infrequent in the fauna 
oE the Halorites limestone and are confined to Sirenites elega~la and Clydmutolus 
biangularis, while a greater number of relationships and analogies speak in favour 
of the Lacic age. 

The disoovery, above mentioned, of an undulatostriate Steimannites in the 
Lacic Hallstatt limestone is to be referred to in the first place. The occurrenoe ~f 
the genus Parajuvavdtes, which is confined to the Lacic stage of the Hallstatt 
limestone, is also of some significance ; so is the limitation of the genus Metasibiritecr 
to the Lacio deposits. We have further to refer to the specific similarities to  
Helictites A talanta, Bioraites cf. Aebolue, Sirenites Richteri and Arcestes L e m r d i ,  
as well as to the close relationship of Clionites to a Lacio species of the Mediter, 
ranean Province and of Saradlingiteo to the Lacic Sandlingitee Reyeri. 

The relationship to the Lacic stage is, as can be easily seen, manifold. There is 
still, however, a further consideration which leads to the conclusion that the 
Halorites limestone is to be assigned to the Lacic stage. The Halorites limeattone 
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is wanting in all the elements which are, acoording to present knowledge, confined 
to the Alaunic stage and of which they are characteristic. 

From the establishment of the Lacic age for tlie Halorites limestone i t  results 
that the above-mentioned complex of beds, No. 6, with Clydoraautilu8 GriesBachi, 
underlyi~g the Halorites limestone, is to be regarded as a lower division of the 
Laoic stage. As in the Mediterranean Province two closely related Lacic faun=, 
the zones of Sagelaites Giebeli arld of aadisciles ru6er, can be distinguished, so also 
in the Indian Province two Lacic zones could be supposed to exist, i.e., the still 
incompletely known lower zone of C"1ydofiautilus Griesbachi and the upper zone of 
Steiramalaraites udulatoetriutus. 

3. The cephalopoda-bearing beds in the parts of the Eimslaya best k n ~ w n  up 
to the present time terminate with the Halorites litrtestone. Only from the 
fi Sagenites beds," so named bg Dr. Dicner, which are separated from the Halorites 
limestone by the limestones and dolomites (100-120 m. thick) with Spiriferina 
Gm'esbachi, Bittn., there is an imperfect fragment of a Sageraites related to Sagemitee 
quinquepunctatus. Such forms extend in the hlediterm- P r o v k  the Sevatio 
stage. 

Could one see in the beds with Spiriferilaa Qriesbachi a deposit homotaxial 
with the Alaunic sub-etage, the bivalve beds, 30-40 m. thick, with Sagenites might 
already be of Sevatic age. I n  this case the limestone and dolomites, designated as 
'' Dachstein Kalk " a t  the top of the " Sagenites beds," might well be regarded as 
a t  least partly representing the Rhaetic stage, but i t  must not be ignored that lower 
Jurassic (Liassic) horizons miglit also be contained in them. 

Break in the succession of the beds.-The following table, which extends from 
the overlying Liassic boundary to the underlying boundary between the Dinaric 
and the Scytbian series, will clearly show the dratigraphical position which the 
cephalopoda-bearing upper triassic deposits which are more minutely dealt with in the 
present work occupy. It becomes clear from this table tllat at  least according to 
the present s t ab  of our knowledge there seems to erris& a great hiatus in the suc- 
csssion of deposits in the parts of the H i d l a y a  more closely examined up  to the 
present time, a h i a t ~ s  that oorresponds to the duration of the Cordevolic, Longo- 
W d i c  and Fassanic periods. This hiatas agrees in a remarkable manner, as Diener 
has already mentioned, e~tactly with the hiatus which seems to exist in cur north- 
eastern Alps. Only recently i t  was still oonsidered to be an established faot that in 
this part of the Alps the zone of Trac?kyceras A o d s s  lag directly on the beds with 
Uerotitee trimdoeus, though t h e ~ e  were those who supported the opinion that the 
Reifling limestones must represent nbt only the Anisic s t q e  but also the zones 
(apparently wanting, and the existen* of whit& oanmot be proved on pal~onhlogi-  
sal grounds) extending upwardo to the Amides zone. fir. (3. VI Arthaberl who 
with great zeal and suocess devotes hiaadf ba the study of the typ ia l  Reitling 
limestone of Reifling has now aotually sncueeded in fidimg palaeonblogic~l sup- 
port for the recognition of the repeeentatmB d the Faocsa~ic aad hngebgrdia 
faun@ in the upper part of the Reifling limestone. 

Yerh. geol. R A., J8Q6, p. @+ 
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1 Verb. geol. 8. L, 1896, p. 18. 
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which are either directly overlaid by the Halobia mcgosa slates or by the Wetterstein 
limestone, I should like to mention here as characterising the great hiatus1 in the 
succession of beds, occurring in places, that in the Balzkammergut the Sevatic 
Zlambach beds lie in some plaoes above the Anisic stage. In  this latter case not 
only the two lower divisions of the Juvavian stage are wanting, but also the whole 
of the Tyrolese series. I should not therefore like to attach any great importance to 
the hiatus in the Himslayan trias section, but only see in i t  a repetition of a 
phenomenon known to Alpine geologists. The expectation may therefore be 
indulged in that fortunate discoveries may lead to the filling up of suoh a hiatus by 
further investigations in the Asiatic mountains. 

Also the absence of the Tropites limestones of Kalapani in the sections, so care- 
fully studied by Oriesbach and Diener, of the Shalshal cliff near Rimkin Paiar and 
the Bamhanng cliffs in the Girthi Valley might be regarded as an argument in 
favour of tlie local nature of the hiatus, if the hiatus in question should turn out to 
be a real one. 

Tha Indian Trim Province.-There is no occasion to explain further that tlie 
upper triassic fauna of the Himalaya here described bear quite a distinct local 
character which distinguishes them from the homotaxid faunae of tlie Mediterra- 
nean Province. Nevertheless there can be no doubt of the former existenoe of an 
open connexion of the sea between the two regions. The Mediteranean Province is 
the most westerly extension of the Thetys, so called by Ed. Suess, the great Trias 
sea, which, occupying the place of the present Asiatic mountains, extended from the 
Mediterranean gulf in a west-easterly direction to the great Pacific Ocean. Were the 
continuous connexion between tlie Mediterranean gulf and the Indian part of this 
Thetys, with its faunal contents, known to us, the contrast between the Medi- 
terranean and Indian fauna would probably be less abrupt and the faunze of the 
middle portion for the greater part still unknown would show a gradual transition 
between the widely remote western and eastern regions of the Thetys, which me 
now designate as Mediterranean and Indian Trias Provinces. 

The preponderance of Trachyoetraca with the simultaneous diminution of 
Leiostraca is one of the most striking peouliarities of the upper triaseic oephalo- 
pod fauna of the Indian Province. We shall only refer here to the remarkable 
rarity and the small number of species of Arcestee tind to the only quite isolated . 

occurrenoe of the genus Megaphyllites. Arceetes and, in certain deposits, also 
Cladiscites and Megaphyllites play, as is known, an important part, in the 
Mediterranean Trias Province ; but their occurrence is chiefly confined to limestone 
formations, poor in clay, as I mentioned years ago while also in the Mediterranean 
Province deposits richer in clay, as for instance, the Wengen and St. Cassian 
beds, show a predominance of Trachyostraca. It might therefore be supposed 
that the diminution of Leioslraco in the upper triassio deposits of the Him61aya 
may be connected with their clayey contents. This may be the case to a certain 
depee, especially in the Daonelln beds; but it seems as if the character of the 

Cf. Ueber denohronologiffihen Urnfang des Dsoheteinkelkee. Sitzuogsber , Bd. CV., Abth. I., p. 11. 
4Cephalopoden der Hedit. Triesprovinz, pp. 162, 312, 316. 

T 



facies would not alone be sufficient to explain tbe rarity of the o c c m n o e  of 
Leiostraca in the upper trim of the HimUaya. I t  is particularly striking that in 
spite of the small number of cephalopoda from the Crinoidal limestone with TraChy- 
aeras tibeticum the genus Joawnites occurs rather frequently among them. 

The Halorites limestone with Steiramannitee undulatostriatur might not essen- 
tially differ with reference to the clayey contents from the Crinoidd limestone with 
Trachyceraa tibeticum ; nevertheless the Leiostracan Ammonites in them are amongst 
the greatest rarities. It therefore seems that this phenomenon is not to be explained 
by the peculiarity of the facies, but by the conditions of the geographical distri- 
bution. 

I t  is noteworthy that Clad i sc i t i d~ ,  Hegaph y llites and Phyltoceras in the Him&- 
laya have only been found in beds of Carnic age and seem to be wanting in the 
Juvavian deposits. The genus Stenarcestee of the family Arcestida has not been 
found in the Him6laya up to the present time ; but it appears assooiated with 
Phyllocerae from the group of P. neojurepase in the trias of New Caledonia, from 
which it may be concluded that it might not have been foreign to the Thetys. 
The upward extension of the genera Ptychites and Eungariter into tlie Julian 
faun%, already minutely discussed, forms a peculiarity of the Indian Province. 

With reference to Trachyostraca the oonsiderable numerical preponderance 
of the Dinaritidae and Haloritidae must be taken into account. The Tropitidae are 
confined to the Carnio stage, and do not seem to be very numerous. The Tirolitidae 
belong to types which oocur sporadically and are therefore rare. 

The Dinaritide belong, as was already shown1 some time ago, to the most 
oharacteristic types of the Arctic-Pacifio and the Indian Trias Provinces. . 

They form there with the exception of the completely wanting Tirolitidae the 
only representatives of the Ceratitoidea. The new and important monographs of 
Waqen  and Diener on the cephalopoda of the Scgthian and Dinaric series have fully 
oorroboratd the validit,y of this classification of the Indian Pro~ince .~  The Tiroli- 
t ida  are in accordance with our present knowledge to be regarded as specifio 
Mediterranean tgpee which have branched off during the Scythian period in the 
Mediterranean Province and have become independently developed within this 
Province. 

Some rare representatives of Traohyoerata belonging to the genetio series of 
Tirolitidae appear now suddenly quite sporadically duriug the Carnic period in the 
Indian seas (Noric deposits, as mentioned above, have not yet been proved to exist 
in the Eimslaya), and a few rare types of the same family (Sirenitee and S d -  
Jitgites) also during the Lacic period surprise us. If this sporadic occurrence of a 
stock unknown before in the Indian seas points to a migration from distinct seas, 
the fact that these rare foreign forms almost without e x o e p t h  indicate close 

1 Arktiwhe Trimfaunen. MBm. de 1'Aoad. doe Soienoes ds St. Phtersbonrg. T. XXXIII,  No. 6, p. 143. 
Balatonitse punjobienda from the Hydaspia stage oE the Salt Range described by Waegen (Paleont. Indica, Ser. 

XIlI,  &It Range Foeeile, Val. 11, p. 64, pl. XXIV, Fig. 6) is based on a badly prellsrved specimen, and Waagen 
bimelf aonriden t b  determination of the genus doubtful. This speoimen in in no way cdoulated to prove a frat of 
snah great importance M the preaenos of Balatoniter in the Indian Mumhelkcrlk would be. 
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specific retationship with Mediterranean upecbe throws a strong light upon their, 
origin. I t  can therefore scarcely be doubted tbat the Trachycerata of the Carnio 
2nd the Juvavian stages of India are to be regarded as immigrants from the 
Mediterranean Province. 

Among genera peouliar to the Indian Province but which in the Mediterranean 
Province only occur as great rarities or not at all, the following may be mentioned :- 
Pamjuvavkteu, Qriesbachites, Ouembelites, Tibetites, Thetidites and Bambarlaagktee. 
The Indian Province is, on the other hand, deficient in Orthoplewr&tkdce and 
CeZtitidce, as also in the genus Xzrgaritea and in the group of Halorites catmati 
whioh may all be assigned to the characteristic types of the Mediterranean Province. 
In  the discussion of the age of each division of the beds attention has already been 
drawn to some groups oharacteristic of the Indian Province from genera which 
have also their ha bitat in the Mediterranean Province, viz., the group of Steinma 
nites undrslatoetp.iatua and the group of Eatorites procyon. 

THE SEAS OF THE TRIASSIC PERIOD. 

1. The Thetys. We have become aoquainted with an uninterrupted period 
of the history of the Cephalopod fauna of the Indian Province in the present 

, 

memoir. That we oan not, however, yet construot a complete and connected 
aooount of the suocession of the Cephalopod fauna of this province will be seen 
from the preoeding observations. The older divisions of the Tyrolese series below 
the Julian fauna, and the younger divisions of the Bajuvarian series above the Laoio 
fauna.are wanting. It must be left to later investigations to decide whether these 
divisions, wanting in the Indian Province, may yet be proved to  exist by means 
of the Cephalopoda facies. On this point one cannot, with our knowledge of the 
Asiatic mountains still in ifa infancy, even venture on an opinion. But it was never- 
theless very interesting to become acquainted with a larger division from the 
middle of the upper trim, and with the remarkable agreement with respect to the 
occurrence in succession of different genera and types, between the Mediterranean 
and the Indian Provinces,' 

The Indian Trias Pjovince forms an integral part of the Thetys, of which the 
Mediterranean Trias Province is to be regarded as the most westerly inlet. The 
best known areas of the Thetys 'are, according to the present state of our know- 
ledge, as follow :- 

1. The Xeditarranean Yrovi~~ce,  
2. The Germanio shallow sen, and 
3. The Indian Province. 

The Germanic shallow sea forms a part of the Mediterranean Provinoe 
and may be regarded as an estuary whioh was bordered by the extensive continent 
now sunk iu the Atlantic Ocean. This triassic " Atlantis" existed probably 
already a t  the close of the Palaozoic period.= I t  reached, in the west, probably 

1 Cf. Cephalopoden der Hallstatter Kdke, 11. Bcl, p. 887. 
'Sums, Antlita der RE&. 11. Bd., p. 817. 
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as far as tlie present North American continent,' which, ris is known, possesses ex- 
tensive triassic laoustrine deposits, of the character of the German Buntsandstein 
and Keuper in its eastern part ; while pelagic deposits of the trias are only to be 
met with on the Pacific slopes of this continent. We shall return to this in refer- 
ring to the great Aretic-Pacific Ocean of the Trias Period. 

The relation which the Germanic estuary bears to the Mediterranean Trias 
Province 'has already been minutely discussed in former publications, to which we 
now simply refer in order to avoid r epe t i t i o~ .~  Only one important discovery 
recently made may be mentioned here, which gives a new clue to the relationship 
existing between the German Muschelkalk and the Mediterranean deposits. I t  is 
the discovery of Ceratitee nodos~rs in Buchenstein limestone in the vicinity of Recoaro, 
by Dr. Al. Tornq~is t .~  

The Buchenstein limestones form the lowest division of the Tyrolese series. 
Their equality in age with the Nodosus beds of the German Muschelkalk proves 
that the boundary so sharply defined in the Alps between the Dinaric and Tyrolese 
series lies midway in the Hauptmuschelkalk. While, namely, as Tornquist has 
shown, the Trochites limestones are paralleled with the zone of Ceratites trilaodosue 
belonging to the Anisic stage, the Nodosus limestones belong already to the lower 
part of the Fassanic sub-s tage. * 

1 A good ground for the supposition that  snoh a oontinent existed, is a l ~ o  given by the p!ant remains whiah have 
been found in the ooelfields of Eastern Virginia, and identified lly Stnr with the plants of the  Lonz sandatein (Julian 
Stage). Cf. Stur, the Lnnz (Lettenkohlen) flora in the older Mesozoic beds of the coalfields of Eastern Vir~inia.  Verh. 
Geol. R. A ., 1888, p. 203. 

3 Dolomitrifle eon Siidtirol nnd Venetien, pp. 3941,  ferner E. v. Moj~isovios, W. Waagen nnd C. Diener, 
Entwurf einer Gliedernng der pelsgisohen Sedlmente des Trias Sjstems. Sitzungeher. der mathem. naturw. CL Bd. 
Clv ,  Abth. 1, p. 1273. 

. 
a Naohrichten der. K. Qesellsohaft der Wiseenschaftan zn Gottingen, Mathem. nhturw. Clas~e,  1896, 1. Heft 

pp. 6, s t  rep. 
Tornquiet's disoover~~ stimulatesadisouseion upon the upper boundary of the aerman h1nsohelkalk. I t  ie known 

that the Lettenkohle is still referred to the upper Mumhelkalk by diatinvnished German trim investigators. Benecke has 
reoently likewise *geed in hin well known memoir upon the division of t he  upper Alpine Trias and upon Alpine 

yoaohelkalk and Mnschelkalk outside the region of the Alps (Ber. d. Naturforschenden Gesellsohaft zu Freiburg i. B. 
~ d .  IX, p. 221) with the opinion that  the Lettenkohle must on aooount of its fauna be included in  the Musohelkalk. 
From a pnlsontologicsl point of view it seems scrroely posrible to doubt this, for the Yollnscan fauns, up to the 
Qrenz Dolomite inclnsive, is the same as In the Mu~chelkalk. From the Qlenz do lod te  of Thoringin two cephdopods 
ham been known, viz,  Ceratitisu Bchmidi, Zimmermann (Zeitshr. Dentsch. Qeol. Qea 1883, p. 382) and T r e d o -  
diuauu jugatonodouus, Zimmermann (Jahrb. d. Konigl. preues. geolog. Landesenstalt, 1889, p. 322) and it m m s  
adoisable t o  inqn~re whether the above question oonld not be an~wered by these discweriea. 

With reference to Ceratiteu Schmidi i t  may be permissible to r m l l  the obrervatione ahiob I pnblished in  the 
gear 1883 on the wcmion of the  disooverp of this Ammonite (N. Jahrb. f. Min. etc., 1884, 1 Bd., p. 78). I then 
*id that, starting from the supposition of an almost parallel development and of the oocnrrence of representative 
fo- in the Mediterranean region and in the  Germenic basin, the Qrenz dolomite rhould he p h d  parallel with the 
Bnohenstein beds. But, at  the same time, I emphasized the di5culties of moh a distilrot parallelism. Now when the 
proof is forthooming that  Ceratiteu nodosua owure in the horizon of the Buohenstein beds. the justification of the 
opinion then expressed may be regarded as upheld, if the Lettenkohle be included in the upper Jbuwhelkalk, or one 
oould Mume, taking into m u n t  the somewhat higher position of C. Sohmidi, that the Grenz dolomite ir of about 
the same age as the hIarmolat~ limestone. 
. n e d o d i a e s c s  jugatonodouuu shows relations hi^ with Tremutodircuu Kl ips t s i r i  from the St. Csasian beds, 8s 
Zimmermann has already recognised. But as Nantili are, on mcount of their rarity and slight variability, l e a  suita- 
ble for exact determination of the horizon8 of neighbouring fannre than h o n i t r s ,  the cclnclurion would be some. 
what riskf that the Grenz dolomite should beVpkoed in the rune  horizon as the St, C w i a n  beds. 
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Out of tlie wide expanse between the Mediterranean and the Indian Provinces 
there are as yet only a few places known in which triassic fossils can be assigned to 
definite horizons. Two places may be mentioned in ,isin Minor, one of which is to 
be assigned to the Juvavian stage, the other to the Dinaric seriea. The Juvavian 
~pecimens, which may perhaps represent the Sevatic sub-stage, come from Balia- 
Maaden in Mysia.' This fauna is too incompletely known for anything to be said 
about its local character. But the frequency of ocourrence of the genus Arcesteu 
might be noted as a Mediterranean feature of the fauna. The Dinaric fauna dis- 
covered by F. Toula in the Gulf of Ismid (Sea of Marmora) admits neither of 
a sharper marking off into horizons, nor does it show a distinct local character. A 
remarkable negative feature is the rarity of Ptychites. I t  is also worthy of note 
that in spite of the short distance from the still typically Mediterranean Dinaric 
deposits of Bosnia, so little relationship can be recognised to the Dinaric faun% of 
the Mediterranean Province. Under these circumstances the more distinct defini- 
tion of the horizon remains an open question. 

Indications of the Scythian series have been obtained from tlie Araxes Pass 
near Djoulfa in Armenia, and it would be desirable if further investigations were 
undertaken in this place.' 

Didymites afghanicus, described in this memoir, forms quite an isolated dis- 
oovery. The specimen was collected by Griesbach in a loose block at  the Mazarghan 
river (Zhob valley) and its locality has not yet been discovered. 

As the genus Didymites is confined to the Alaunic fauna the supposition may 
be entertained that this horizon is represented in Baluchistan, but it has not as yet 
been recognised from any other region in Asia. 

Of great interest also are the trim fossils of Eastern P a ~ n i r , ~  collected by F. 
Stoliczka and described by Ed. Suess, among which are three species of Eatorella 
(among them being two species which agree with Mediterranean forms) and the 
true Monotis salinaria, so of ten incorrect] y cited. Hatorella as well as Xonotde 
salinarin occur in the Mediterranean Province in the Alaunio and the Sevatic beds, 
so that i t  may be assumed that the specimens also fonnd in Pamir may be referred 
either to the middle or the upper division of the Juvavian atage. It must be speci- 
ally mentioned that neither Halorella nor dlonotie aalinaria has so far been known 
from the Him6laya. The type of Monotis satindria seems to be characteristic of 
the Thetys. I t  is found, amording to Rothpletz, in Itotti in the Indian A r c h i p  

I am therefore of opinion that further fortunate dieooveriee must be awaited before we are able to give a well- 
groanded judgment on the relationships of the Grenz dolomite to Alpine IIorizons. 

However this deoision may result, i t  see? to me that something should be said about the peralleliem betwean 
the Lunz sandstone sod the Lettenkohle whioh ham reoently been brought again into the foreground, were it only for 
the purpose of erprewiug approval of l3eneoke's very appropriate remarks on this theme. Whether the Cfrenr dolomite 
in @el with the Fmsanio or, going to the utmost limits of possibility, with the Cordevolic forrmrtions, the Lunz 
~ n d e t o n e  should always be considered se belonging to the beds overlying, the equivalent of the Qwnz dolomite. 
The aorrelation, always doubted by me, of the Lunc ~ n d e t o n e  with the Lettenkohle, would therefore be negatived 
a d  all further oonolnaions from various eouroep, which have been come to on thin subject, would fall through. 

a E. v. Mojsioovica, Ueber der ch~onolo~ischen Urnfang des Dacheteinhlker. Sitzungaher. d. mihem. naturw. 
Cl. Bd.CV, Abth. 1, p. 98. 

' E. v. M O ~ ~ ~ P O V ~ O B .  Verb. arol. B.A.,!879, p. 171. 
' Denlisohriften, d. kaie. Blrd. d. Wies. math.-naturw. C1. Bd. LXI, pp. 468,ef rep. 
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lago. The series of f o m  of PseudomonoJo's ochotica replaces the type of Nmtb 
salimria in the region of the Arctic-Pacifio Trias Province. 

I n  the south of India the Thetys is bordered by extensive continental forma- 
tions of the trias belonging to the old Gondwana land.' The trim of the Salt 
Range which h a  become known through W. Waagen's corn prehensive investigations 
contains the most complete series of Scythian deposits. It is succeeded by the 
Hydaspic stage, already classed in the Dinaric stage as its lowest member, with 
which the triassic beds of the Salt Range, rich in fossils, terminate. From the 
yellow limestone lying at  the base of the " variegated series " (Rhstic-Jurassic) 
Waagen only describes one form belonging to the Tropitidae under the name of 
Pseudharpocerae spinige? which reminds us somewhat of Paratropites Phoebtrs 
from the Tuvalio deposits of the Mediterranean Province. But this peculiar fossil 
does not suffice to base any well-founded supposition about the horizon to which 
i t  belongs. Taken as a whole the trias of the Salt Range appears in the middle 
and upper members as a development poor in fossils which, by reason of its geo- 
graphical position between the Gondwana land in the south and the Pelagio 
triassic deposits of the high mountains in the north, seems to take a middle position 
analogous to that of the Germanic Trim between the continent of Atlantis and the 
trias of the Alps. 

From the trias of Rotti only Halobia and Damella have been known, besides 
dllmti8 saliraaria already mentioned. Rothpletz who has described them8 says 
that Momtis probably comes from a horizon different from that of Halobia and 
D a m l l a ,  as i t  has-never been observed with them in the same pieces of rock. It 
must also be remarked that in the Hallstatt limestone the gregariously appearing 
Momti8 always fills tlie rocks by itself and never occurs associated with Halobb 
and Damella. 

In  favour of the view that Momtis from Rotti occurs in a horizon other than 
that of Halobia and Dnmella it may however be mentioned that it comes from a 
locality in which it was found alone. Monotis ealimrria is, as stated above, char- 
acteristic of the Alaunic and Sevatic faunae. Much more difficult is the question 
as to the age of Daonella and Halobia, in which Rothpletz would recognise, besides 
Damella Lommeli ch~racteristic of the Longobardic horizon, still seveml other 
speoies, partly Carnic, partly juvavian of the Mediterranean Province, but dl of 
which, in Rotti, belong to one and the same horizon. I n  the great difficulty of 
distinguishing the species, often very similar to one another, of the two genera, I 
do not wish to attach too great a weight to the determination of the species. The 
association of Halobia and Daonella, as it oocurs in Rotti,' is found in the 

1 Elnem, Antlitz der Erde, 11. Bd., p. 318. 
Palmontologia Indicr, Per. XIII, Salt Range Fossils, Vol. 11, P. 131, P1. XXI, Fig. 1. 
Pabontographica, XXXIX, Bd., p. 89. 

4 The genera Poridonornya, Doonella and HaZobia form a phyletic series. Daonella appesm for the Brat time 
in the Anisic stageand Halobia in the Cordevolic period and reaches the highest point of its development in the Jova- 
rian ntege. The distinction of the typical fonns is without difficolty. The genus Daonella forms the transition 
between Poridononaya and Halobia. If Rcthpletz thinks that on account of the close rehtionsl:ip between DaonulZe 
and Halobia itia superfluone todistinguish D a m l l a ,  we cannot share this opinion. On the contrary re think 
that the distinction of the two genera is a h  I desirnble from a etratig1upl~ical pnint of view. 
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Hallstatt limestone in Julian beds. But I should not from this circumstance alone 
like to draw the conclusion that Ealobica and Daoraella from Botti must be Julian. 

11. The Regioa of the h r c t i c - ~ a c $ o  Sea. I t  is not improbable that the v a t  
region, which in the year 1886l I comprised as the Arctic-Pacifio Trias Province, 
may be divided into several smaller faunal districts. But this is not yet possible 
and the results of the detailed palaeontological investigation, especially that of 
Californian trias, must be waited for, before we can move a step farther in this 
direction. 

One of the most obscure points in the knowledge of the Pacific trias was the 
uncertainty about the position of the so widely spread beds with Peaudomoraotie 
ochotica. The reason of this diffioulty lay in tlie fact that the Peeudomoao/ie beds 
had up to this time been nowhere found in undoubted stratigraphical conneotion 
with other trias beds whose horizon was su5ciently well defined, and that in them 
no trim fossils had been known which oould be referred to  a definite horizon. 
I t  appears therefore of great importance to inquire whether the Californian 
Homtis  subcircularis really belongs to Peeotdornonotis, as Teller supposed, in which 
case it mould fall into the series of forms of Pseudomonotie ocht ica.  Dr. Alpheus 
Hyatt had the kindness to oommunicate the reply to my request to the effect that 
he had undertaken a oareful investigation into the subject, which places the refer- 
ence of %. subciroularis to Pseudmonotis beyond all doubt. Upon this state. 
ment it seems now certain that the beds with Pseudomonotie ochotica actually 
belong, as was formerly assumed, to the upper division,of the trias. 

According to the data which Hyatt has publisheda on the trias of 
Taylorvill~ in Oalifornia and which will be discussed further on, Pseudomono~is 
subcircrrlarie belongs to the Juvavian stage. Peeudomonotie ochotica is so 
olosely related to Pseudomonotie subuirculorie that Teller raised tile question as 
to whether the two forms might not be identical. We shall therefore not make a 

great mistake if we assume that the beds with Pseudmmotia ochotica, which are 
now known from Siberia (Werchojansk on the Jana, and Mamga Bay in the Gulf 
of Okhotsk), Japan, New Caledonia, New Zealand and Australia (Nowra, New Soutll 
Wales)-to indicate the distribution on the west ooast of the Pacific Own-are 
likewise to be referred to the Juvavian stage. 

I t  is not in aontradiction of this assumption that Nautili of Juvavian habit 
had long ago been already citeda from New Zealand. It must also be remembered 
that I was lately in a position to determine from New Oaledonia a PhyZlocerae of 
the group of PA. neojurme' besides S t e ~ r c e e t e s  desoribed in the present memoir 
(of. p. 96 above). It is true that there are ,no indications in this case about the 
locality and the relat,ionship to the beds with P s e u d m o t w  ochotica ; but it is 
nevertheless of interest to know that besides PseIsdonumoti8 yet other fossils arc now 
known which must also be &erred to the Juvavian stage. 

' Arktimhe Triufnoorn. MBm. de 1'Aoad. der so, de 81. PBtersboarg, VIIe drie, t. XXXIII, NO. 6. 
Bull. Geol. Soc. of Amerina, Vol. 111, p. 897. 

' Cf Arktiaohe Trianfauncn. p. 161. 
' Con~pter rendua des soienm de 1'Ademie dm ~ielioea. Peris, 18th Nmmbre, 1896. 
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I n  Japan five different occurrences of the trias are known,' biz.:- 
1; The Ammonite-Slates of Inai (North Japan, Province of Riliusen) . 
2. The beds with Pseudomonotie ochotica, from the same region. 
3. Pseudomonotis Limestones from the Snknma basin (Shikoku, South Japan). 
4. Daonella beds from the same region. 
6. The impression of an ammonite, probably from the vicinity of Saliama. 

The Ammonite fauna of North Japan is distinguished by its cloee relationship 
to Californian forms, described by Meek and Gabb. I t  is of speoiai interest for us 
ae i t  affords the means of separating a number of forms from the species of the Star- 
Peak group of Nevada belonging as they are known to do to different horizons. These 
forms belong in all probability to the same horizon as the Japan fauna. I have 
referred this fauna in my work of 1888 to the Norio stage, and I still adhere to this 
determination. There are only a few genera represented, vi t . :  - Ceratiteg Arpadites, 
Danubites, Japonites Anolcites and Gymnites, the greater number of which are 
also found in the Anisic stage. But there are also, on the other hand, types repre- 
sented which have never been found before in the Anisic deposite, such as Arp- 
adites, while Anolcites,8 a member of the developmental series of Tirolitidae, 
could not be shown to be present either in the Anisic deposits of the 
Indian Province or in the deposits of the Arktis of the same age. Anolcitet 
occurs in the adediterranean Provinoe for the first time in the Bosnian horizon 
and extends upwards into the Julian deposits. But Anolcites attains its chief 
development in the Noric stage of the Mediterranean Province. Only Japmaes 
has been found among the rest of the genera in the Bosnian beds of the Indian 
Trias Province; it therefore forms the only type (not including those of Japan) 
which has only been found in the Anisic stage. But Japonitee cannot on account 
of this circumstance be considered as a genus exclusively characteristic of the 
Anisic stage; for the information gathered respecting the vertical distribution of 
this rare genus is still much too meagre, and the simultaneous occurrence wit11 
Avadites and Alaolcitee in the Japanese Ammonite limestones lends colour to the 
supposition that Japonites might also occur in higher horizons. The genus &nu- 
bites, to which the Ammonite described by me as Ceratites Xaumnni belongs, has 
likewise not been proved to exist in Noric deposits, in the Mediterranean Province, 
while the genus Buchites, probably phyletically connected with Danubites is found 
in the Carnic as well as in the Juvavian deposits of the Mediterranean Province. 
It cannot thckefore appear remarkable if Danubitea has also been proved to exist 
in Noric deposits. The genera Ceratitee and Gymnites extend, as is well known, up 
to the Julian period, but it must be mentioned that the later Ceratites are therefore 

E. v. Mojsieovica. Ueher einige japaniwhe Triasfossilien. Beitr. zur Pahntologie, pon Mojsieovicn und 
Neumayr, Bd. VII, p. 169. 

a To thie genus I now refer the Californian speoiee As.  americanus (= WAitneyi, Gabb, pro p e e ,  P~lrreontolwy 
of California, Vol. I, PI. IV, Fig. 12, not Pig. 11, which in to be regarded IU drpadites Whitreyi) and the closely 
relatad Japneee epeoies Anolcites Goltschei. 

The eimilarity in the obaracter of the sculpture to the Juvrrvian species Clionites Areo is probbblj only to be 
looked npon as I phenomenon of convergent development. 
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reduced, dwarfed forms. On the other hand the Japanese Ceratites may, acuording 
to their dimensions and the stage of their developmelit, be referred to the Ceratites 
of the Anisic and the Fassanic faunae, to which latter (the Fassanio one) I should 
like to assign the small Japanese fauna in question. 

ds to the southern Japanese deposits of the trias, they seem to belong wholly to 
the Juvavian stage, for the beds with Pseudomunot& ochotica, which according to 
Naumann also owur in North Japan, are referable to this stage. The Daonella 
beds might also belong to the same period, as Peeudomol~ltie ochtioa was also found 
therein. The impression finally of the Ammonite from Sakawa (0. eakawalauaj 
which reminds us1 in its habit of the Mediterranean genus Cyrtopleztritee might be 
assigned to the genus Tibetitee, representing this genus in India, or, to any olosely 
related group. The Juvavian stage is therefore also in all probability indicated by 
this Ammonite. 

Dinario and Scythian deposits are only found beyond the Sea of Japan in the 
& provinoe of Eastern Siberia near Wladiwostok, in the southern Uesuri region 
and on the island of Russkij. The working out by Dienei of the interesting 
Cephalopod fauna of this district made us acquainted with a fauna of the 
Brahmanio stage, tolerably rioh in species, and with a still very meagre fauna 
of the Anisic stage. These disooveries oocur at the most southerly point known up 
to the present time a t  whioh on the western side of the Paoifio Ocean lower triassio 
deposits could be proved to exist. 

On the eaatern side of thh large ma basin Scy thian deposits have yet been 
dotermined only in Idaho, some distance from the ooast and on the eastern slopes of 
the great Cordilleras as heteromesio intercalations at  the base of the development of 
the red sandstone formation inland. I n  the great chain of mountains with pelagiu 
development of the trim, bordering the Paoifio Ooean, Soythian deposits are, 
80 far as our present knowledge goes, wanting. Whether Dinaric deposits exist is 
still an open question. Upper triassio deposits are, on the other hand, distributed 
from Canada in the north to Peru in the south. Without wishing to attach too 
great an importance to the present statements whioh are oertainly still very dis- 
connected and imperfect, this restriction of the lower Priassio formations to the 
Arotio regions, in whioh they can8 be proved to exist with rich fauna in the lower 
oourse of the Olenek and in some neighbouring islands of the Polar Sea as well as 
in Spitzbeqen, deserves nevertheless to be noted. If this peculiar distribution 
should be confirmed by further investigation, one might surmise that the formatibn 
of the great Pacific basin took place only at  the time of the upper trias. The greatest 
horirtontal distribution is possessed by the Juvavian deposits with Paeztdomonotie 
ochotica which show themselves in the ooast regions of the great old Ocean, acoord- 
ing to Teller, from Werchojansk in Siberia and from Alaska in the North to New 
Zealand and Peru in the South, oonneoting theArktis with the Pacific basin. 

Passing on to the discussion of the pelagio trias deposits in the Cordilleras of 
' Compare, for inrtenoe, Cyrtoplsuritea Hut fapi. 

' M4moin do aomit4 gtfologiqae de St. Petenbonrg, Vol. XIV, No. 3. 
a E. v. Mojrisovioe, Arktiwhe Trhhunen. M6m. de I ' A d ,  dra Soienoen de St. PBtembonrg, VII. Shrie, 

t. XXXLTL, No. 6 ; Ueber einigs arklieohr W i m o n i t e n  der nijrdliohen Bibiiien,L o., t .  XXXVI, No. 6. 
u 
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North America, it seem advisable to start from the data obtained from Alphena 
Hyatt9s and Perrin Smith's recent work in California. A favourable chance pro. 
cured mB the opportunit.y of discussing personally with Prof. Hyatt the dhtribution 
and interpretation of the triassio formations of California and Nevada, and among 

I owe to Mr. Hyatt the valuable and interesting communication already 
mentioned, that a minute examination of Monotie eubcirculario has shown him that 
this species really belongs to Poeudornonotio and may therefore be placed in the 
varietal series of Pemdomonotie ochotica. 

In the neighbonrhood of Taylorville Hyattl observed on two hills having a 
parallel strike and evidently separated from one another by a fault the details of the 
divisions of the so-called Swearing slates and the Hosselkus limestone. 

The stratigraphically older group of beds is evidently the Bosselkus limeatone 
which lies here immediately upon deposits of carboniferoue age. Its base is formed 
by the Halobia beds, slaty beds with a fossil-form similar to Eatobia mperba, 
The latter is a charaoteristio form of the Tuvalio limestones of the Salzkammergut. 
In  an intercalated oaloafeous band of the slate a Tropites similar to Trogiteu sub. 
bullcsttse, with an Arceeteo and an Btraotitee, was found. The typical Hosselkus 
limestone lying upon this slate oontains, according to Hyatt's account, besides Tro- 
piteo and Atrcrctitea, yet other speoies of the genera Cladiscites, Brceetee (of the 
groups of Qaleati, Bicarinati gnd Sublabiati), Boddotitel and Juvavltteo? The 
frequency of Brceeteo as pointed out by Hyatt is remarkable. The H o s s e l ~  l ime 
stone was proved later still by Pcmin Bmith to be present 0x1 the mountain ridge 
between Squaw Creek and Pitt River with a great abundanoe of fossils, to which 
disooveries we shall refer later on. On the ridge which waa invsstigated by Hyatt 
and which, on aooonnt of the occurrence of carboniferous deposits below the trias, 
obtained the designation of '' Csrboniferous Spur," the Hosselkus limestone forms 
the latest member at  the summit of the hill. 

The q' Swearing Slates" which, as mentioned above, oocur on a hill having g 
strikeparallel to that of the Hosaelkus limestone, reaoh mewise to the summit of 
the ridge. The beds undqljing them are concealed by debris and therefore not 
observable. Thelowest layer aocessilqle forms the *' Monotis bed," which ie fu4 af 
p 8 e u d w n o t i o  ou4airo~Zarie. More rarely there appear in this layer : - 

Pecdsn defgraip, Qsbb. 
Hsmisntoliwm daytonenair, Gabb. 
Modiolo triqnetraefgrmir, Hystt. 

Tb@ next layer i s  the Daonella bed, with the following fauna :- 
P8mdomonptir wbcircukariu. 
@aosslla tenwirtriata, Hyatt. 
Harisntoliwtn daytopen&, Hygtt. 

1 Bull. Qeol, 800. of America. Tol. 111, p, 397. 
a & these determinatioxu were made before the appeMnce pf the secpd volume af the Hdbtatt Ophalopode, tbe 

soppoaition may be entertained that the form whioh Hyatt determined M a finely ribbed Acroehordicac~ belong to 
Miltitsr or Jroaeihr, The form oompred with Balatoritw Wwgmi may perhap belong to TAnbit8r or & t o w  
cerw. 
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ModioZa tripuetraeformis, Hyatt. 
Avicwla mueronata, Gabb. 
Inoeeramva gemilloidea, H y att. 
Pecten insapectarr, H yatt. 
Lima acuta, Hyatt. 

Besides the species which have become more rare of the " Monotis bed," the 
Daonella bed contains Daonella tmuhtriata in addition to some other Peleoypoda. 

Most of these bivalve shells, Peeoldornonotie subcircutaris included, extend also 
into the limestone overlying the Daonella beds which has been designated the 
a Rhabdoceras bed." Here appear also several Cephalopoda, viz.:- 

dreeatee californicuaia, Hyatt. 
Haloritea americanwr, R yatt 
Halorilea Ranrraueri, Gabb (non Qnenstadt) . 
Rhabdocerar Rwsselli, Hyatt. 
Atroctiter, sp. 

Arcestes also occurs frequently in this small fauna. 
There can be no doubt that this oomplex of beds of the Swearing slates is of 

Juvavian age. Hyatt had oorrectly recognised the relationship to the homotaxid 
deposits of the Mediterranean Province, and had, in agreement with my former view 
of the oase, placed these beds in the Noric in a lower horizon than the Carnie 
Hosselkus limestone. But as this latter, as already mentioned, overliee oarboniferous 
beds, there can be no doubt that it forms the lower member of the triassic deposits 
of Taylorville. The occurrence of Halorites and Bhabdocerm is oonclusive proof of 
the Juvavian age of the Swearing slates. The presence of a oatenate Halorite8 
(H. Bameaueri, Gabb) is of interest. The division of catenate Haloritee, a f aot already 
emphasized, is wanting in the lower Juvavian deposit& of the HimUaya, while 
amtenate Halorites are frequent. As the connection between the Mediterranean 
Province and the Pacifio basin oan only have been made by means of the Thetys, 
the thought occurs to one that the emigration of the catenate Hatorites to the 
Pacific basin may have taken place only in the middle or upper Juvavian period. 
The genus' Bhabdoceras is also wanting in the Lacic deposits of the Indian Province, 
whilst it mours in the Mediterranean Province, like the catenate Hatwitee, already 
in  the h i o  depita.  Pseu-tw suboiroulark belonging to the varietal series 
of P. ochotiaa is unquestionably to be reckoned among the most character- 
istic fossils of these Swearing slates, and from the above remarks on the age of the 
Swearing slates it results that these mollusca, so charaoteristic of the Arctic-Pacific 
trias basin, belong to the middle or upper Juvavian stage. I t  is a strange 
coinoidence that Monoti8 satharia of the Mediterranean trias, in  outline and 
sculpture so strikingly similar to 'Pseudomonotis auboiroularis, has likewise its 
habitat only in the Alaunic and Sevatic deposits of the Juvavian stage. The 
question of a phyletio connection of both forms naturally suggests itself, but we 
will content ourselves with this surmise and leave the question of the possibility of 
the derivation of Momtie from Peeudomtmotia to a future time. 

0 2 



HIMBUYAN FOSSILS. 

The papers1 published by Perrin Smith on Bhasta county form in many 
rmpmts a valuable supplement to Hyatt's sections of Taylorville (Plumas county). 
Shasta county is wanting in the oomplex of beds with Juvavian fauna designated 
by Hyatt as " Swearing slates." The highest member of the trias of Shasta 
county is formed by the Hosselkus limestone, which again has several subdivisions. 
The two lower subdivisions are rich in Cephalopoda. A faunally important distino. 
tion between the lowest division-the Trachyceras beds, and the succeeding series- 
the Atractites beds, does not seem to exist. The uppermost group-the Spirifer- 
ina beds-contains only a few remnants, not yet determined, of Brachiopoda and 
Pelecypoda. According to the preliminary lists of Oephalopoda published by 
Perrin Smith the fauna may be compared with the Tuvalic fauna of the Mediter- 
ranean Provinoe. I can but confirm this view of its relationship on the evidence 
of some Cephalopoda (especially l'ropites and Paratropitee) kindly sent me by 
Professor Perrin Smith. A11 the types characteristic of the Tuvalio fauna are 
here repeatod in the same association in a surprising manner. The Californian 
species are extremely closely related to the Mediterranean species of this horizon ; 
some may prove upon a closer examination even identical with them. I will 
not enter more minutely into a discussion of the lists of fossils, as a thorough pal- 
aeontological investigation of these fauna by Messrs. Hyatt and Perrin Smith ie 
shortly expected; I must, however, allude to the striking fact that in California, 
especially in the lower division of the Hosaelkus limestone (the so-called Traohyce. 
ras beds) a greater number of Trachyceribta ocours with the otherwise typically 
Tuvalic fauna. One might therefore suppose that here there was a transition fauna, 
composed of Julian and Tuvalic elements, somewhat similar to the fauna of the beds 
with Lobites eZZipticu8 in the region of Aussee. But this latter is deoidedly to 
be considered a Julian fauna, in which a few Tuvalic species and types occur for 
the first time. The Californian fauna must, however, from the nature of its com- 
position be regarded as a Tuvalic one, in which, in contrast to the &lediterranan 
Province and in agreement with the Indian Province, the genus l'rachyceras 
still survives. I n  the Mediterranean Province Trmhyceras appears for the first 
time in the Julian fauna, while the genus ascends in India as well ae in California 
still into the Tuvalic fauna 

The Hosselkus limestone forms in 8hwta county the ripper member of the so- 
called " Cedar Formation, " while the complex of alates termed Sweari~g slates by 
Perrin Smith represents the lower member, These slates are however distinguished 
by its fauna as well as by its stratigraphical position from the Swearing slates of 
Taylorville which, according to Professor Hjatt'a oral communication, are to be 
~egarded as the type. These latter belong, as already mentioned, to the Juvavian 
stage, while the slatee of the " Cedm Formation " should be assigned to a lower 
horizon. 

The upper division of these slates which precedes immediately the Hosselkus 
limestone seems to me to correspond completely to the Halobia bed oocurring in 

The Metsmorphio Series of Shasta County, California. Journal of Geology, Vol. 11, No. 6, pp. 802-909. 
#eaozoic changes in the faunal Geography of California. J o u r d  of Geology, Vol. 111, No. 4 pp. 574-377. 
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the same position near Taylorville, for i t  also oontains Halobia rruperba and some 
Carnic Cephalopoda types, such as Polycyclue, Eutomocerae and Trachyceras. 

The lower division of the same slates is formed by the '' Trachyceras Homfrayi 
beds " which contain numerous remnants of this species, recalling in the oharader of 
the sculpture Anaeireniiee tripunctatue from the Julian limestones of the Salzkam- 
mergut. I am not in a position, being guided only by Gabb's illustration in the 
Palmontology of California, to deoide whether there is here actually an Anacsirelaitee 
present. The confirmation of its existence would be of chronological interest, for 
the oldest representatives of the genus Anasirenites ocours in the Mediterranean 
Province only in the Julian beds. Besides these Ammonites there occur, according 
to Perrin Smith, in the Homfrayi beds, Halobia euperba and Halobia rugoea as 
well as rare specimens of Peeudommtie related to P. subcircularis. I t  would be 
of interest to verify this determination anew, as, aocoording to Hyatt's oareful 
acoount, the Juvavian Swearing slates form the t=ue horizon of Pseudomonotie 
mbcircular&?. 

The " Oedar Formation" (to which belong the groups of beds just mentioned 
and assigned to the Carnio stage) is, aocording to Perrin Smith, underlaid in Shssta 
county by the Pitt Formation, an Isopic system, about 3000 feet thick, of highly 
siliceous and calcareous slates, oonglomerah and tuffs, the upper thicker half of 
which belongs to the trias, while the lower part oontains carboniferous fossils. 
The triassio portion of these beds i8 unfortunately very poor in fossils. There 
are a few Ammonites, Brachiopoda and bivalve shells, mostly very badly preserved, 
about 1,600 feet below the Homfrayi beds. Perrin Smith makes mention, among 
the Ammonites, of Trachycerae Whitneyi, a b b ,  a speoies which has also been found 
in the Star-Peak Group of Nevada. The determination of this species, to whioh 
aabb has evidently given too wide a soope, offers some diffioulty whioh without 
obtaining the speoimens in question 0ann0t be solved solely from Gabb and 
Meek's descriptions and illustrations. Gabb figured as Ammonites Whitneyi two 
specimens which have nothing in common but the interruption of the sculpture 
on the external part. Having regard to their external appearance these two speoi- 

might belong to two different genera, oiz., Arpaditer (Cliom'te8) and Trachp 
cera8 (Bnolcites). It is however not impossible that the two species may belong 
to one and the same genus (Alaotcdtea), but only a renewed examination of the 
original epecimens and partioularly the observation of the inner whorls could lead 
to a eatisfactory oonolusion. The type which I have designated Trachycera8 
americanml would be plaoed in the subgenus Amlcites, to judge by Meek'a illus- ' 

tration. 
I consider the division of the trias of North America which oontains these two 

species to be Noric and oome now to the consideration of the Cephalopoda from the 
trias of California and Nevada described by Gabbs and Meek.= 

a The name of the speoies Whitnayi must be retained for Fig. 11, PI. IV of Gabb, Palreontology of CaIjfornb, 
I have propod the designation Trach. ~nwicannm for Fig. 13 of the same plate. Arktisohe Triasfanueo, 

p. 149. 
Palreontology of California, Vol. I. 
U. S. Qeologionl Explorati~n of the fortieth Parallel by Chrenae King, VoL IV., Part 1 by F. B. &k. 
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As according to the valuable observations of Hyatt and Perrin Smith there can 
now be no doubt as to the fact that in t.he pelagio trias of North America a series 
of horizons exists varying in age, the Star-Peak Group of Nevada can also no more 
be regarded as s. uniform complex. I t  may rather be assumed with tolerable 
certainty that the Star-Peak Group comprises the whole of the Tyrolese series, and 
Profeesor Hyatt personally informed me that the fossils described in the publica- 
tions of Gabb and Meek are not the result of systematic investigation of certain 
beds, but of specimens casually gathered together from a mountain range which 
has been subjeoted to much crumpling and dislocation.' 

As presumably Carnic speoies of the Star-Peak Group the following might be 
mentioned :- 

Bnnroriter Eomfrai, Gabb. 
M4avariter (Yonophyllktes) Billimgsianrrr, Gabb.' 
Evlomocsraa Laubei, Meek. 

AB forms, not yet placed in definite horizons, might be named :- 
Sageeeraa Qa bbi, Moje. (Ceph. der  Hallst. K., 1. Bd., p. 71). 
Arceatea (Ptoorceatea ?) Gobbi, Meek. 
(1) Joannitea ind. ( = Ammomitea duraeeanua,Qabb).s 
Euducocsrar Gabbi, Meek. 

After withdrawing these species there remain the following :- 
Arpaditer (Ciiouitea ?) Whitney i, Gabb, sp. 
Bmoleiter amsriaanua, Mojs. 
Ceratitea Blakai, Gabb. 

,, Y e e i i ,  Mojs. 
¶J revadanua, Mojr. 

Acroclordiceraa Byatti,  Meek. 
Darubites Ball i ,  Mojs. (= Clydonitaa laeaidoraatua, Meek). 
dmolcitsa d l p i c i ,  Mojs. (= Trach. judicaricwm, Meek). 
Protracl~ceraa aubaaparua (= ZkacA. judicoriewm var. arrbaaperutn, Meek). 

Of these forms only Acroclrordiceras B y a t t i ,  in accordance with the experience 
gained from the study of fossils of other localities, points to a lower horizon, 
namely, the Dinario series, and i t  might be possible that in the Star-Peak Range 
Dinario deposits also exist from which the above-named Acrochordicerar originates. 

'!Fhat Hyatt (Bd. Qeol. 800. of Amerioa, Vol. III., p. 400) M well as Perrin Smith rhonld m r t  tbat I hrd placed 
the Stsr-Peak Group in the Mowhellcalk reeta upon a misunderatanding which is inexplicable to ma  Hyatt unhrtn- 
&tely does not quote any authority in enpport of this statement. Perrin Smith sib (Journal of Qeology, Vol. 11, 
No. 6, p. 603) my diagnosis of the genus Amoclordiceraa, in which it is pointed out that thin genne ham only been 
fonnd up to the present time in the Mediterranean Provinoe in the Mmhelkalk. There b here not a syllable said about 
the Amerioan trim. I have always maintained the opinion tbat the fauna desoribed by Uubb and Meek in upper 
trisssio (Norio) (Ueber Dsonelia and Halobia Abh. GeoL BA. ,  Bd. VII., Heft 8, p. %I.-Arktinohe R i ~ f a u r e n  
p. 149). To avoid the possibility of further enoneona interpretation I recall the fact that till the year 189% when 
1 rejeoted the " Juwvian Trim province," rrooepted up to that time, I designated as Juvrvian types all those forms 
whioh rre peanliar to the Hallstatt limeetonea, but are wanting in the rest of the Alpine triurio dep i te ,  as for inatanac, 
the great number of upper t r b i c  Tropitidm and Haloritidm. 

1 American Journal of Conchology, Vol. V. 
' bacording to the suture-line given by Gabb thin form mnnot be an Arcertsr. I wnsider the raturea to be 

muoh injured, either artificially or by weathering. 
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But it might dso be supposed that Aorochordicerae ascends in the Pacific region 
into the lowest member of the Tyrolese series, for the vertical distribution of each 
genus in the different provinces is not necessarily the same in all cases. I n  illus- 
tration of this we refer to the genus Trachycerae, which in the Indian and the 
Pacific Provinces ascends to the !L'uvaJic fauna but is wanting in the Mediterra- 
nean Province. 

Leaving this an open question we pass on to the discussion of the remaining 
fauna to which relationship the analogies with the lower Noric (Famanic) Cephalo- 
pod fauna of North Japan point, as the following tabulation shows :- 

NEVADA 
Ceratites BEakm'. 
Ceratites Meeki. 
Ceratitea nevadanus. 
Arpadites (Clioritee) whilneyi. 
Awlcites amerkcanne. 
Donubite8 HaEli. 

NORTH JAPAN. 
Ceratites Japonicue. 
Ceratiteu Haradai. 
Arpadites (Clionites) sp, 
Anolcitee Gottschei. 
Danlcbites Nalcmanii, 

The association of true Ceratites of normal dimensions with Arpadites and 
Bnolcites as it is exhibited to us in the two small fauna of Nevada and North 
Japan is characteristio of the Fassanic sub-stage of the Mediterranean Province, 
and to this I should like to assign that division of the Star-Peak Group which corn- 
prism the fauna tabulated above. If Meek's illustration be correct, dlnoZoite8 
A J ~ W  represent8 quite a peculiar type of whioh the symmetrical bundl&like 
arrangement of the ribs is characteristic. Protrachyceras subattperum is likewise a 
pew type which is foreign to the Mediterranean Province. 

The fossils collected in the triassic areas of British Columbia and described by 
m h v e s  in the Contributions to Canadian Palaeontology,"~ and whose state of 
preservation often leaves muoh to be desired, evidently belong to different horizons. 
saving regard to the palaeontological relationship of the forms represented it 
appears probable that the same stsgm mist in British Columbia as in Nevada and 
c&fomia ; but judging from Whiteaves' illutrations one can conclude, with some 

that the C m i c  and the Juvavian stages are present. The existence of 
the Anisic stage here is also not yet proved with certainty, for the Ammonites 
described by Whiteaves as Popanocerae Mc.0onelti belong, as the drawing of the 
sutures shows, neither to the Anisic genus Parapogn~cerae,~ nor to the permian 
genw Popanocera8, but represent a new type of the Armt ids  with prionidic 
suturm about whose stratigraphical position no certain conclusions can yet be 
d m ,  Traohyceras canadewe seems, aocording to Hyatt and Whiteaves, to be 
a true Trachyceras with divided external tuberoles, and it would therefore point to 
the Carnio age, as Traohycerae is characteristic of the Carnic stage. The same 

is arrived at  with respect to Aulacocerae carlottenoe, as the genus 
Aulacocerae has as yet been known only in the Oarnic stage. 

1 Vol. I., pp. 127-leg., PI. 17-19. 
' Cf. p. H6 above. 



The fragment of a volution figured as Acrochordiceras (?) carlottense might 
belong to a Juuavites. 

The forms figured as Arnwtitea' and Badiotiteu cannot be employed for the 
determination of the horizon of the beds to which they belong, partly on account of 
their novelty and partly on account of their bad state of preservation. The presence, 
on the other hand, of Pueudomonotie, subcircudarie shows that the Juvavian stage 
is here represented. 

No newer data are available respecting the triassic deposits of South America 
(Columbia, Peru). They belong to the Juvavian stage and were remarked upon by 
me in the year 1886: 

The preceding observations only give a rough and incomplete sketch of the 
upper triassic deposits of the Arctic-Pacific Trias Province : the framework so to 
speak of their divisions and their ohronological significance. Many local pecnliari 
ties may, nevertheless, be recognized which have already been pointed out in the 
course of thie memoir. More precise oonclusions would seem to me to be prema- 
ture. They could only be arrived at  after the pdaeontological working out of richer 
and fuller material. 

If we glance at  the whole vast region of the pelagic trim of the Thetys and 
the Arctic-Pacific Ocean, the restriction already emphasized in 1886 of the Tiroli- 
tida to the Mediterranean Province at  the Scythian and the Dinaric periods, strikes 
ne above all as one of the most important biological features. Only in the Norio 
period the Tirolitidae, then endemic, spread from the Mediterranean Province 
over the great seas and penetrated as far as the eastern shores bf the Pacific basin. 

There can hardly be a doubt that the poor Oephalopod fauna of the 
Werfen beds extended from the eastern regions of the Thetys into the small 

I distingnished at  a time (1882) when one wan much more sparing and cautions in the creation of new genera, 
three group in the genus Balatonitsa established by myself (Ceph. der meditermnen Rissprovin, p. 77), oir., the 
group of B. gemmati, the group of B.Mistifwmsa and the group of B. amcti. Hyatt;in 1889 (Contributions to Canadian 
Palaontolagy, Vol. I, by J. 8. Whiteaves, p. 144) propoaed to h e  these three group to the rank of genera, of whioh 
the group of B. guatmati should retain the name Balatmitea, the group of B. arietiformes, however, shonld get the 
name of Arnwtiter and the group of B. acuti that of Dorikrmites. But unfortunately Hyatt (1. o. p. 146) regarded 

the type of the genus drmMtiler a form from Vanmuver Island which oertainly cannot be wigned to my group of 
B. a d t f o m c a .  I t  is diffionlt to get e aorreot impression of the ohsracter and systemtic position of thin form from 
the very poor figure and insufficient dwip t ion  of Arniditss Va~acouuwenaia. The figure sa well an the deseriptinn 
indicab that the inner whorle are completely smooth, and that the straight simple ribs, without tuberclen, ocour only 
in the anterior half of the penultimate whorl. The sutures and the length of the body-ahamber me unknown. I am 

- not able with the existing 'data to express any opinion upon the e b l e  reletionship of Amiotites to e E u r o p n  or 
Aliatio type. But for the group of B. arwtifwmes, as Arniotiter has certainly nothing to do with it, a new generio 
n m e  shonld be employed and 1 propow that of Jndicarites. Judicariter has oelatitic sutures and whorls embminR 
to the extent of about one half. A median keel Kith faint tubemles ia r e i d  upon the truncated external psrt. ~b 
mtrong r i b ,  mostly undivided, oacnr on the outer whorls a t  wide intervals They run straight norose the id*  urd 
b n d  on the external part with knot-like rwellinge, knee-shaped t o m b  the anterior. 

Arktimhe Riufsanen, p 161. 
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Mediterranean area. The migratory forms oonsisted, putting aside the isolated 
Meekocerata, only of Dinaritida from which then, perhaps under the influence of a 
temporary isolation, the Tirolitidm branched off. 

A later importation of foreign elements into the Mediterranean region occurred 
thep in the Dinaric period. I t  extended also into the neighbouring Germanic basin, 
in which, however, probably likewise under the influence of a considerable isolation, 
a further special and independent development took place, while the Mediterranean 
gulf remained in open connection with the Thety~. The Indian regions of the 
Thetys' were in uninterrupted communication with the Arctic regions in the 
Scythian as well as in the Dinaric periods. 

At the beginning of the Tyrolese epoch Tirolitidse began their migration from 
the Mediterranean gulf through the Thetys into the great Pacific basin, which from 
this period, as it seems, increased in extent and pushed its shores farther and farther 
towards the south. The distribution of the Tirolitidm over the vast areas of the 
Thetys and the Pacifio region is a phenomenon of great biological importance and 
i t  seems therefore advisable to preserve the boundary between the Dinaric and 
Tyrolese series below the Fassanic fauna. 

The Mediterranean gulf attained the greatest enrichment of its Ceplialopod 
population at  the time of the Julian fauna. Though the Indian fauna of this period 
is only imperfectly known, the most important of these genera, oocurring indepen- 
dently, are likewise found in it. The knowledge of the fauna of this period is ~ t i i l  
more incomplete. But in the rich fauna of the Tuvalio period, immediately suc- 
ceeding, we also meet with the same genera and types on the eastsrn coast of the 
Paoific basin as we do in India and in the Mediterranean Provinoe. On a former 
oocasion I have already referred to the apparently simultaneous occurrence of types 
in remote regions of the sea and I have dwelt upon the surprising fact that in 
the Mediterranean as well as in the Indian trias a ooncordant order of suocession 
of each fauna can be proved.' I t  is now shown that this phenomenon also extends 
to the Pacific region and that i t  therefore comprises the whole vast region of the 
pelagic triassic deposits which are yet known to us. I confess that this result is 
mther unexpected. The farther we extend the borders of our knowledge the more 
difficult and enigmatical will the question become as to the habitat of the crypto- 
gene types which play so important a part in the history of the pelagic animal 
world. It is true that vast regions of the surface of the earth are still closed to us, 
and a t  the time of the upper trias remarkable changes in the distribution of the 
continents and in the extent of the seas, especially in the region of the Pacific 
Ocean (cf. p. 143 above) must have taken place. We can therefore still hold to 
the opinion that the cryptogene types originated from marine areas which are yet 
unknown to us. And in a similar way i t  must, in judging of this class of phenomena, 
be borne in mind that ohanges in the physical character of the surfaoe of the 
earth must have most materially influenced the distribution of the organic beings 
thereon. 

The probable objection, that Noric faun= are pet unknown in the Indian Provinoe, oan be met bv pointing ont 
the small oircumfere~e of the more olosely examined arm. The want of sdimente in the seotions so far studied eeems 
to be the asuse of the absence of Noric stage. In any ccrre the aonnrotion between the Idediternroean Province and the 
Paoifio Ocebn is only aonreivable by means of the Thetys. 

8 Csphalopoden der Hallstattar Kalke, 11. Bd., p. 827. 
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PLATE I. 
HAWBITL~. 

H A ~ B I T E B  PBOCYON, E. V. Mojs., p. 9. (CE P1. II., PI. III., Figs. 1, 2.) 
Fig, 1. VAB. oBLIpua. Nearly complete specimen with the body-chamber, most of i t  a 

oset. From the Halorites Limestone of the Bambanag Seotion. 
2. VAB. OBLIQUA. Incomplete specimen, for the most part without the teat. with 

half a whorl of the body-ahamber. From the eame locality. 
,, 3. VAR. OBLIQUA. Chambered cast with only a little of the test remainiug. From 

the eame locality. 
, 4. VAB. BICTA. Specimen with the body-chamber and the apertural margin, most 

of i t  a cast. From the same locality. 
All rhe figures are of the natural size, and were drawn on the stone without the we d a 

reflector. 
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PLATE I1 
HALOBITM. 

H ~ ~ o n r n s  PROOYON, E. v. Mojs., p. 9. (Cf. PI. I and PI. 111, Figs. 1, 2.) 
Fig. 1. VAL OBLIQUA. Nearly oompleta specimen with the body-obamber ; most of it a 

cast. From the Halorites Limestone of the Bambanag Seotion. 
,, 9. VAB. B B ~ A .  Cast of a nearly complete speoimen with the body-chamber. From 

the same locality. 
The figurea are of the natural size, and were drawn direotly on the stone without the uw of a 

refleotor. 
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PLATE 111. 
HALORITW. 

HALOBITES PBOCYON, E. v. Moje., p. 9. (Cf. PI. I, PI. 11.) 
Fig. 1. VAB. REOTA. Internal cast with the hut, with fragment ot cast of the last whor 1 

of the bodyshamher. From the Haloritee Limestone of the Bambanag Section, 
,, 2. VAE. B E ~ A .  Cast of a fragment with the body-chamber. From the same 

l d i t y .  

,, 3. HALOBITB ALCAOI, E. V. Mojs.,'~. 17. Speoimen with the body-chamber and part 
of the test; provided with the aperture. From tbe same locality. I n  the  
Egures 3c and Sd p r t  of the last whorl was removed in order to represent the 
external part of the penultimate whorl. 

,, 4. HALORITBS CHARAXI, E. v. Moje., p. 16. Nearly complete speuimen with the 
body-chamber, most of it without any test. From the m n e  locality. 

,, 6 HALO RITE^ PEAONIS, E. v. Moje., p. 16. (Cf. PI. V, Pig. 1.) VARIETAS. In- 
complete epeoimen, moat of i t  without the test, with part of the body-chamber 
whorl. From the same locality. 

All the figures are of the natural eize, and were drawn directly on the stone without the use 

of a rofleotor. 
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PLATE IV. 
HALOBITES. 

HALORITES SAPPEONIS, E. V. Mojs., p. 13. 

Fig. 1. Specimen with the body-chamber and pert of the &ti. From the Helorites 
Limestone of' the Bambanag Section. 

,, 2. Chambered cast with the beginning of the modified body-chamber whorl. From 
the same locality. 

b 

,, 3. Specimen with part of the test and provided with half of the body-chamber 
whorl, placed in the position of a complete example of the body-chamber, 
of which the last half mhorl has been removed. From the same locality. 

,, 4. Cast of a nearly complete speoimen with the body-chamber. Prom the same 
locnlity. 

All the figurea nre of the natural size, and were drawn directly on the stone without the of 
a reflector. 
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PLATJ4 V. 
HAL OBI^. 

F i g .  1. HALO BITE^ PEAONIS, E. v. Mojr., p, 16. (Cf. PI. 111, Fig. 6.) 
~ P E .  Fnll-grown speoimen provided with the apertursl margin. Cast, from 
the Halorites Limestone of the BambaW Section. 

PAEAJWAVITE~. 

,, 2. PABAJUVAV~~ Buarma~r, E. v. Mojs., p. 20. (Cf. PI. VIII, Figs. 6 and 7.) 
VABIITA~ OBLIQUA. Cast with an inoomplete body-ohamkr, from the Halo- 
r i h  Limertone of the Bambanag Section. 

,, 3. P A E A J U V A V ~  LAuKANne, E. v. Mojs., p. 2%. Calcified full-grown rpecimen with 
the test, and nearly completely preeerved apertural margin, from Lauka E. G., 
probably from the Halorites Limestone. 

, 4. Panamvav~me ~TEBNBLBQI,  E. V. Mojs., p. %a. Full-grown specimen with the 
nearly oomplete body-chamber. Caet, from the Halorites Limeatone of the 
Bam banag Section. 

All the figurea are of the natural rim and were drawn directly on the stone without the me of 
reilector. 
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PLATE VI. 

P A R A J W A ~ B ~  PIIISTXANTBLI, Griesbpeh, p. 24. 
Fig. I. Full-grown epecimen, nearb complete. Cast, with some remnants of the b& 

From the Halorites Livestone of the Bambanag Beation. 
e. Chambed internal cast. From the same loaality. 

,, 3. Plan of the su tum &r ~Resbach's original speoimen fmm Rimkin Pniar. 
PABAJUVAVITB~ rAcQUIN1, E. v. Mojs., p. 85, (Cf. PI. VII, Fige. 1, e,) 

Figs.  4, 6,6, 7. Full-grown specimens with the body-chambere preserved; casts with slight 
portions of test. From the Halorites Limestone oE the Bnmbnag Section. 

All the figures are of the natural size, and were drnwn directly on the etone without the use of a 
refleetor. 
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PLATE VII. 

PAEAJUVA~~~IM JAOQUIN~, E. v. Mojs,, p. 25. (Cf. P1. VI, Figs. 4-7.) 
Fig. 1. Body-chamber of a full-grown epeoimen; a cast. From the Haloritee Limestone 

of the Barnbanag Seotion. 
,, a. Pull-grown form with the penultimate whorl ; a oast. From the same locality. 

PABAJUVAV~TIM TYNDALLI, E. V. Moje., p. e7. 
,, 3. Full-grown specimen with the body-chamber; a caet. From the Haloritee 

Limeatone of the Bambamg Section. 

,, 4. Penultimate wtnre-line of a full-grown specimen from the same locality. 
PARAJUVAVITE~ BENABDI, E. V. Moje., p. 28. 

,, 5. Cuet of a full-grown complete specimen. From the same locality. 
,, 6. PARMUVAVITES XINOR, E. v. Mojs., p. SO. Full-grown nearly oomplete specimen, a 

oast with portions of the test. 
Fige. 7, 8 and 9. PARAJUVAVITE~ LUDOLFI, E. v. Mojs., p. 2B. Full-grown specimenr 

(Fig. 8 with the aperture preserved); casts, from the Haloritee Limestone of t h e  
Bambanag Section. 

A11 the figures are of the natural eize, and were drawn on the stone without the uw of a 
reflector. 
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PLATE VZII. 

PAEAJUVAVIT~~~ BUDDHAICU~, E. v. Mojs., p. 31. 
E.ig. I. TYPE. Nearly complete, full-grown specimen with the body -chamber; a &' 

from the Halorites Limestone of the Barnbanag Eeotion. 
,, $3. V A B I ~ A ~ .  Full-grown epeoimen with the body-chamber, not quite complete. A 

cast from the same locality. 
,, 3. Full grown epecimen with the anterior part of the body-chamber broken off. A 

caet with some remnants of the test. From the same locality. 

,, 4. Full-grown specimen with the penultimate whorl, of which the last whorl, compris- 
ing the body-ohamber, bas been rernoved. A cast, with portions of the test. 
From the same locality. 

,# 6. Internal cast without the test. Prom the same loedity. 
PABAJUVAVXTE~ BLANFOBDI, El V. Mojs., p. 20. (Cf. PI. IT, Fig. 2.) 

,, 6. VABIETA~ RECTA. Cast of a nearly complete, full-gronn specimeu, from the Halo- 
rites Limestone of Barnbenag. 

,, 7, A young specimeu with the body-chamber ; a cast with some portious of the Lest- 
From the same locality. 

All the figures are of the natural size, and were drenn on the stoue w i t b u t  the m e  of a 

reflector. 
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PLATE IX. 

Fig. 1. PARAJUVAVITEI, nov. f. ind.,p. 34. Specimen with an incomplete body-chambar ; 
a cast from the Halorites Limestone of the Bambanag Section. 

PAUAJU~AVITE~ STOLICZKAI, E. V. Mojs., p. 33. 
,, e. More finely ribbed variety. Full grown specimen with the body-chamber; a cast 

from the Halorites Limestone of the Bambanag Section. 
,, 3. More coarsely ribbed variety. Cast of a full-grown specimen with thy body- 

chamber. From the same looality. 

Fige. 4, 5. JOVITBS, nov. f. ind., ex aff. J. B06NBN81SJ P. 18. Fragments with pnrt of the,teet 
and with the anterior part of the body-chamber. From the red limestone of 
the Kiogarh Range, south of Sangcha Talla. 

All the figpres are of the natural size, and mere drawn on the stone without the use of a 
reflector. 
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PLATE X. 

pig, 1, Hp~ac~rrrs  ( G ~ B I L I T E S )  JANDIANUB, E. V. Mojm. p. 74. spe~hndn with the 
body-chamber ; a oast with some portions of the teet, from the d6bris on the 
eastern elopes of the Iandi Pass. Probably from the Helorites Limeatone. 

a. J U ~ A V I T E ~  (GBIESBACHITEB) MEDLEYANUB, Stdiczka, p. 38. Chambered cast, from 
## 

the black limestone, probably belonging to the Daonella beds. 

,# 
3. JWAVITE~ (GBIESBAOHITES) HANNI, E. V. Moja., p. 39. Thicker variety. Cal& 

fied fragment ; from the Dsonella beds of Lauka. 
,, 4. J. ((3.) HANNI, TYPE. Chambered calcified cast, somewhat distorted. From t h e  

same looali ty. 

s t  5. Celoified fragment, from the Daonella beds of the Bambanag Section (bed No. 4). 

SAOENITE~. 

n 6. SAQENITE~, nov. f. ind., p. 42. Chambered fragment, most of i t  with the test, from 
.the limestone with PINACOCEEAS cf. IMPXEATOB (No. 6) of the Bambanag 
Section. 

n 7. SAQBNITES, nov. f. ind., p. 43. Chambered fragment, &om tbe Livalve-bede 
(No. 9) H~chgebi r~eka lk  a t  the base of the limestone of tbe high mountaioe 
of the Bambanag Section. 

PAEMUVAVITE#. 

)) 8. PAUJUVAVITES BBINTONI, E. V. Mojs., p. 30. Cast of a full-grown specimen with 
the body-chamber, from the Halorites Limesfane of the Bambanag Section. 

A11 the figures are of the natural size and were drawn directly on the stone without the uee of 
a tefleotor. 
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PLATE XI. 
ANATOMITIS (JUVAVITES). 

Fig. 1. ANATOYITBB B ~ B A N A B B N S I B ,  E. V. Mojs., p. 36. Cast with the anterior half of the 
last whorl, consisting of the body-chamber ; from the Daonella beds of the Bam- 
banag Section. 

,, e. ANATOV~ITES CABOLI, E. V. Mojs., p. 37. Pyritieed cast ; from the Daonella bede of 
Rimkin Paiar. 

,, 3. ANATOV~ITES EUOBNII, E. V. Mojs., p. 36. Pyrit id  cast ; from the Daonella be& 
of Rimkin Paiar. 

TEOPITEB. 

,, 4. TBOPITES, nov. f. ind. cf. Trop. wutangulus, p. 46. Chambered cast, from the 
Tropites Limestone of Kalapani. 

,, 5. TBOPITES, ind. of. Trop. fusobullatns, p. 47. Chamberd cast, from the Tropites 
Limestone of Kalapani. 

,, 6. TBOPITES, nov. f. ind., p. 47. Fragment of a ohambered cast, from the Tropites 
Limestone of Kalapani. 

,, 7. TBOPITICB, ind. cf. Tropites discobullatus, p. 48. Chambered cast, from the Tropites 
Limestone of Kalapani. 

,, 8. TROPITES KALAPANICUS, E. V. Mojs., p. 46. Cast with a great part of the body- 
chamber, from the Tropites Limestone of Kalapani. 

T~A~HYCBBAB.  

,, 9. Tsac~ncraas,  nov. f. ind., p. 90. Cast, from the Tropites Limestone of Kala~ani. 

,, 10. S A ~ E N ~ E B ,  nov. f. ind., p. 41. Chambered specimen with badly preserved test, from 
the Daonella beds of the Bnmbnnag Section. 

,, 11. THETIDITES GUIDONIB, E. V. Mojs., p. 64. Inoomplete specimen with the body - 
chamber and part of the test, from the Halorites Limestone of the Barnbatlag 
Section. 

, 1 TEICIIDITEB HUXLBII, E. V. Mojs., p. 62. (Cf. PI. XII., Figs. 1-4.) Sutures of a 
specimen, from the Halorites Limestone of the Bamknag Section. 

Al l  the figures are of the natural size, and were drawn directly on tke stone without the use of 
a reflector. 
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PLATE XII. 

THETIDITES. 

THETIDITM HUXLEYI, E. V. Mojs., p. 63. (Cf. PI. XI., Fig. 19.1 
Fig. 1. Specimen with nearly complete body-ahamber. From the Halorites Limeetone of 

the Bambaoag Section. 
,, 2. Specimen with the body-chamber and part of the test. From the same locality. 
,, 3. Incomplete speoimen with the body-chamber and part of the teet. From the same 

locality. 

,, 4. Full-grown individual with part of the test and a portion of the bodydamber.  
From the same looality. 

,, 6. BEI~ICTITRS ATALANTA, E. V. Mojs., p. 65. Speoimen with the body-chamber and 
portions of the test. From the Halorites Limestone of the Bambanag Section. 

STEINYANNITES. 

,, 6. S ~ ~ Y A Y N I T E S  CLIONITOIDES, E. v. hloje., p. 68. Chambered fragment with rem- 
nants of the test on the inner whorls. From the Halorites Limestone of t h e  
Barnbanag Section. 

,, 7. STBINMANNITES DEBIDEBII, E. V. Moje., p. 69. Chambered fragment with portions 
of the test on the inner whorle. From the Halorites Limeetone of the Bembanag 
Section. 
STEINYANNITEB NOETLINQI, E. V. Mojs., p. 70. 

,, 8. Specimen with the body-chamber and parts of the teet. From the Halorites 
Limestone of the Bambanrlg Section. 

,, 9. VAEIBTAS. Specimen with the body-chamber, and part of the test. From tbe 
same locality. 

A11 the figul-ea are of the natural size, and were drawu directly on the etone without the use 
, of o reflector. 
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PLATE XIII, 

Q. 1. STE~XYANNITE~ UND[ILATOBTPIATUB, E. V. Moje., p. 66. Specimen with the beginnirrg 
of the body-chamber and the teat only on the inner whorls. From the Haloritea 
Limestone of the Bambanag Section. 

,, 8. Sn~arx~are rms  ~ J B B o O ~ ~ , '  E. v. Moje., p. 71. Chambered speoimen with part of 
the tet. From the Haloriteo Limestone of the Bambanag Seotion. 

11 3. Speoimen of the body-ohsmber ; s o a t ,  from the oome locality. 

CLIONITBB. 

CLIONITE~ WOODWABDI, E. V. Moje., p, 61. 

,, 4. Type. Speoimen, with part of the teet and with the beginning of the body- 
ohamber. From the Haloriteo Limertone of the Bambsnag Seotion. 

11 5. YABIETA~ ~ M M .  Chambered fragment, moet of i t  s oart. From the same 
lodi ty .  

,, 6, Type CLIONITW SALT~RI, E. Y. Moje., p. 62. 
,, 7. Varietaa Chambered oaota. From the Haloritee Limestone of the Barnhanag Section. 

11 

1 
8. CLIONITEB ABEBBbNB, E. V. Mojs., p. 63. Fragment with the test and with port of 

the body-ohamber. From the Halorites Limestone of the Bambanag Seotion. 
~ l l  the figures are of the natural size, and were drawn direotly on the done without the urn of a 

refleotor. 
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PLATE XIV. 

CLIONITES. 

Fig. 1. CLIONITUS HUGEEBI, B. v. Moje., p. 64. Type. Specimen with thebody-chamber, 
most of it a cast. From the Halori tee I~imertone of I he Bambauag Feotion. 

Figs. 2, 3. Cl. Hughesi, Valietates. Speoimena with'the body-chamber and slight remnauts 
of the test. From t11e same locality. 

Fig. CLIONITES, nov. f. ind., p. 65. Specimen with the beginning of the body-chamber, 
most of it a cast. From the Halorites Limestone oE the Bambanag Section. 

5. CL~ONITKS BPJNOSUB, 3. V. Mojs., p. 66. Specimen with the body-chamber aud part 
of the test. From the Haloritee Limeetone of the Bambanag Section, 

,, 6. ARPADITES BIMKINENSIS, E. V. Moje., p. 69. Specimen, with the teat. From the 
Criuoidal Limestone, with Trachyceras tibeticum frem Rimkin Pajar. 

7. AUPADITEB L I ~ ~ A R E N B ~ B ,  E. v. Mojs., p. 80. Fragment, with the test and with a part 
of the body-chamber. From grey limestone (with Joannitea cf. cymbiformis) of 
the Lisssr Valley. 

\ 

,, 8. D ~ ~ A E I T E S  HINDEI, E. V. Mojs., p. 60. Chambered specimen, with part of the 
test. From the Halorites Limesbne of the Bambansg Section. 

,, 9. ANATIBETITEB KELVINI, E. V. Moje., p. 80. Specimen with the body-chambe?; a clrst 
from the Halorites Limestone of the Bambanag Section. 

T ~ l s s l r s a .  

I 
10. THISBITES (?) a r s ~ s ~ o s ~ ,  E. v. Moje., p. 66. Speaimen with the test. From the 

block limestone of Tera Gadh, N. of G l a ~ a n i .  
All the figures are of the natural size, a ~ d  were drawn direotly on the stone without the rise of a 

reflector. 
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PLATE XV. 

P ~ ~ A ~ B E T I ~ S  BEBTBANDI, E. V. Mojo., p.'84. Chambered crst. From the Haloriter 
Limestone of the Bambanag Section. 

P A B A T ~ B E ~ T E ~  GEIBIEI, E. V. Mojs., p. 83. Chambered speoimen, with some por- 
tione of the test. From the Haloritee Limeatone of the Bambanag Section. 
PABATIB~ITEB ADOLPHI, E V. Mojs., p. 84. 

Specimen, with the body-chamber and eome remnant e of the teat. From tohe H a l e  
ritee Limeatone of the Bambanag Section. 

Chambered specimen, with part of tbe teet. From the same locality. 
Varietas. Chambered opecimen, with part of the test. From the eame locality. 
Varietas. Specimen, with the body-chamber and part of the teet. From the erme 

locality. 

TIBETITPB. 

TIBETITES RPAUI, E. V. Moje., p. 77. 
Specimen, with the beginning of the body-chamber and part of the test. From 

the Bolorites Limestone of the Bambanag Sectiou. 
Fragment of the body-chnmbor, with part of tbe  test. From the eame locality. 
' b m ~ a s  &'~UBCH~SONI, E. v. Mojs., p. 78. Specimen, with the body-chamber and 

part of the test. From the Halorites Limestone of the Barnhanag Seotion. 
! ~ B T I T E ~  PERBIN SMITHI, E. v. Mojo., p. 79. Specimen with the body-chamber and 

portiom of the test. From the Haloritee Limestone of the Bambanag Sactiou. 

All the %urea ars of the natural eize, and were drawn directly oh the atone witbout the use of s 
refleotor 
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PLATE XVI. 

\ PASATXBETIT~. 
P A B A ~ B B T I T ~ ~  ANansmELLATO8, E. v. Mojs., p. 86. 

Fig. 1. Chambered caet. From the Halorites Limeetone of the Bambanag 15eotion. 
,, 2. Chambered specimen with part of the tat. From the eame locality. 
,, 3. V A R ~ E T A ~ .  Chambered epecimen, with part of the teet. From the eame l~aality. 
, 4 Plan of the 'eotme from a type epeoimen. From the same locality. 

PABATIBICTITOB TOBNQUI~TI, E. v. Mojs., p. 87. 

,, 6. Chambered oaet from the Bolotitas Limestone of the Bambanag Section. 

HAUEBITE~. 
H A U B B ~ ~ ~ ~  (?), nov. f. iud., p. 88. 

,, 6. Plan of the sutures of a fragment. From the black arenamoue limeato~~e of tbe bed 
No. 6 of the Bambanag k t i o n .  

All the fignree are of tb e nataral site, end were drawn directly on the atone wit bout the use d 
m refledor. 
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PLATE XVII. 

SAIDLINQITES NICOLAI, E. V. Mojs., p. 91. 
Fig. 1. Chambered cast. From the Haloritee Limestone of the Bambanag Section. 

8 )  2. External view of the arst with the body-chamber. From the same locality. 
SANDLINQITEB A BOEIBALDI, E. V. Mojs., p 92. 

3. Speoimen with the body-chamber, without the test on the outer whorl. From 
the Halorites Limestone of the Bambanag Section. 

,, 4. V A R ~ T A ~ .  Specimen with the body-chamber, without the test on the outer whorl. 
From the same looslity. 

,, 5. Chambered cast. From the same locality. 

GROUP OF PBOTRACBYCEBATA YALIDL 

,, 6. PBOTBACHYCIBAS BALPHUANUM, E. V. Mojs., p. 89. Chambered epecimen with the 
test, from the black limestone, faoing the Ralphu Glaoier. 

,, 7. TBAOHYCBBAB TIBETICUM, E. v. Mojs., p. 90. Cast with the beginning of the 
body-chamber, from the crinoidal limestone of Bimkin Paisr. 

SIBENITES ELEQANB, E. v. Moje., p. 93. 
8. Chambered cast, from the Halorites Limestone of the  Bambanag Section. 

,, 9. Chambered fragment with the test. From the same locality. 

,, 10. SIRENITES &ICHTBRI, E. V. Mojs., p. 94. Chambered fragment with the test, from 
the Halorites Limeetone of the Bambanag Section. 

A11 the figures are of the natural size, end were drawn directly on the stone without the we of 
a reflector. 
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PLATE XVIII* 

BAYBANAQITE~ S C H L A Q ~ I T I ,  E. V. Mojs, p. 107. 
Pig. 1. Specimen with nearly oomplete body-chambet and part of the test. From the Halo- 

r i b  Limestone of the Bambanag Section. 

9. Chambered speaimen with part of the teat. From the eame locality. 

Figs. 3,4, 5 and 6. B A Y B M A ~ ~ E  DIENEEI, E. V. Moje., p. 108. Specimens with body- 
chamber and with portiono of the teet. From the Halorites Limestone of the 
Bambanag Section. 

P~aacoc~sae PARMA, E. V. Mojs., p. 105. 
Fig. 7. Chambered ~pecimen with entnree indicated on the figure and remnant8 of the 

teat. From the Halorites Limestone of the Barnbung Seotion. 

, 8. Plan of the suture-line of a epeoimen from the same looality. 

,, 9. PLACIT.~, in& sr. aff. P1. pramti, p. 111. Fragment of a cbambe~ed*speoimen, 
From the upper Daonella bede of the Bambanag 8eotion. e 

All the fiaures are of the natural size, and mere dmwn directly on the stone without the me 
of a reflector. - 
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PLATE XIX. 

PIUAOOOEBA~. 

Fig. 1. P ~ ~ ~ o o o r a a e ,  sp. ind., ex aff. P. Imperato&, p. 106. Fragment of a chambered 
a t  from the Limestone oomplex No. 6 of the Bambanag Seation. The umbilical 
margin is visible on the lower part of the figure by a slight displsoement. 

PLAc1TEs. 

,, 9. PLAOITBS OLDHAMI, E. V. Mojs., P. 11 1. Chambered specimen, with remnants of 
the test. From the Dsonella beds of Lauka. 

Fige. 3, 41, 6. PUOITBS SAKUNTAU, E. v. Mojs., p. 11%. Chambered form6 with part 
of the test. From the Halorites Limestone of the Bambanag Section (3 dJ sutures 
a t  the beginning, S c, at the end of the laat whorl). 

Fig. 6. P a ~ ~ ~ o o l c r a s  (MOJSV~RITBS) EBNEBI, E. V. Mojs., p. 116. Chambered epecimen, 
wit,h part of the test. From the Daonella beds of Lauka. 

MOJSV~EITE~. 

,, 7. MOJRV~ITE~ Enomus, E. v. Mojs., p. 114. Chambered specimen, with the fast. 
From the Daonella beds of the Bambanag Smtion. 

PTYOHITES WSTBUMUS, E. V. Mojs., p. 117. 
,, 8. Chambered internal cast without the test. From the black limestone facing the 

Ralphu Glacier. 

SJ 9. Specimen with the body-chamber, most of it without the teat. From the same 
locality. 

All the figures are of the natural size, and were drawn directly on the etone without the use of a 
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PLATE XX. 
PARAULADI~~~~ES. 

Pig. 1. PAXAULADI~OIT~~~ INDIOUS, E. v. Moje., p. 103. Chambered mat., with some rem- 
nants of the teat. From the blaok limestone of Kuling (Spiti). 

C ~ m l s c ~ m s .  

,, S!. CLADISOITES SUBABATUB, E. v. Mojs., p. 10%. Chambered fragment, with the teet. 
From the black limestone of the Daonella beds of Lauka. 

,, 3. JOANNITEB af. cymbiformie (Wulfen), p. 101. Chambered oaet. From the grey 
Tranmatocrinns limestone of Bimkin Paiar. 

,, 4. Plan of the sutures of a specimen from the same locality. 

ABOESTEU. 
AR~ESTBS LROUABDI, E. V. Mojs., p. 98. 

,, 5. Speoimen, with the body-chamber and the teat. From the Halorites Limestone of 
the Bambauag Section. 

,, 6. Specimen, with the body-chamber broken a t  the aperture, in order to ehow the last 
lip. From the same locality. 

, 7. Chambered form, with the teet. From the same locality. 
8. Plan of the autures of a epeoimen. From the -me locality. 
10. ABOBBTBIB SWBICORNIB, E. v. Moje., p. 99. Specimen with the body-chamber and 

the test. Prom the black limestone of Tera Gadh. 

D I D Y ~ ~ I T E ~  

,, 0. DIDYMITES AFQHANICU~, E. v. Moja., p. 44. Chambered form, From the blaek 
limestone of the Zhob Valley. 

All the figures ore of the natural eize, and were drawn direotly on the stone without the use of 
r reflector. 
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PLATE XXI. 

@, 1. NAUTILUS BAMBANAQENSIS, E. v. Mojs., p. 122. From a a d ,  with the body- 
chamber.. From the Halorites Limestone of the Bambanag Seotion. 

,, 3. NAUTILUS, f. ind., ex aff. N. mesodici., p. 12%. Chambered &. From the Hale 
rite8 Limestone of the Bambanag Section. 

, 
PLEUBONAU'I'ILUS. 

,, 3. PLEUBONAUTILUS TIBETIOUS, E. V. Mojs., p. 120. Calcified chambered cast, with 
some portion8 of the test. From the lower Doonella bede of the Bambanag 
Section. 

,, 4. ATBAOTITBS, ind., p. 126. Fragment of a phragmocone, with part of the test ; a, 
ventral aspect, 6, ponterior septum, seen from below. From the Halorites Lime- 
stone of the Bambanag Section. 

,, 5. ORTHOOEBAS, f. ind., p. 126. Cast, with the body-chamber. From the Haloritee 
Limestone of the Rambmag Seetion. 

All the figures are of the natural size, and were drawn directly on the stone without the use of a 
refleator, 
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P LATE 

CLYDONAUTILUS. 

Fig. 1. CL~DONAWTILU~ GBIESBACEI, E. V. Mojs., p. I!%. Chmmbered mt. From the lime- ' 

stone with Pinacoceras cf. imperator (No. 6) of the Bambanag Section. 
CLYDONAUTILUS BIANQULARIS, E. V. Moje., p. 134. ' 

,, 2. Chambered cast. From the Halorites Limestone of the Bambanag Section. 
,, 3. Exnmple of a cast, with the body-chamber and portions of the k t .  From the same 

locality. 

A11 the figures are of tbe natural dm, !nd were drawn directly on the stone without the um of a 

reflector. 
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ALPHABETICAL LIST OF THE SPECIES OF BRACHIOPODA AND 
LAMELLIBRANCHIATA DESCRIBED . 

Ampbialinr. rp . . . . . . . . . . . . . . . .  
Anodontophmr Qrieebncbi. nor . rp . . . . . . . . . . . . .  
Anoplophora. 80s Anodontophom . . . . . . . . . . . . .  
Atbyrin, roe Spingera . . . . .  . . . . . . . . .  
Aulaootbyris Johlrrensia. n . ap . . .  . . . . . . . . . . .  . . . . . .  . ,, Lilangemin, n sp . . . . . . . .  .. Nilangenair. n . ap . . . . . . . . . . . . .  
Anatriella Middlemiasii. n . sp . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Avicnla (P) Qirtbiana. n ap .. himaiua. n . sp . (Psendomondia P) . . . . . . . . . .  .. a& Venetianre. Hnuer . . . . . . . . . . . . .  . . . . . . . . . . . . . .  (Bellerophon of . Vaoeki. n . ap) 
Cue~anella. pl . sp . indet . . . . . . . . . . . . . ~ .  . pulchella. n . np . . . . . . . . . . . . . .  
Coenotlly ris of . vulgaris. Sahlotb . sp . . . . . . . . . . . . .  
Daonella indim, nov . sp . . . . . . . . . . . . . . .  .. rff . Iodicm. n . ap . . . . .  . . . . . . . . . .  .. of . Lommeli. n . ap . . . . . . . . . . . . . .  

Spitiensis.n.sp. . . . . . . . . . . . . . .  
Dicemrdium Himahyenre. St01 . . . . . . . . . . .  . . 
Diel~maHimalayanum~n.sp. . . . . . . . . . . . . .  
Dimins. sp . . . . . . . . . . . . . . . . . .  
(iervillia (P). sp . indet . . . . . . . . . . . . . . . .  .. mytiloidea. 8chloth . sp . 8 0 0  Q . rp . iodet . . . . . . . . . . . .  
F1alobiaoomata.nov.sp. . . . . . . . . * . . . . .  

..af.comcrta,n.sp . . . . . . . . . . . . . . .  . fescigern. n . ep . . . . . . . . . . . . . . .  
ex aff styriaccs. Mojs . . . . .  .. . . . . . . . . .  

Llmaonmannica.n.sp. . . . . . . . . . . . . . .  .. mnatiaosta. n . sp . . . . . . . . . . . . . . .  .. sy . indet . . . . . . . . . . . . . . . .  .. rp . indet . . . . . . . . . . . . . . . .  
Lingnl..sp. . . . . . . . . . . . . . . . .  
Mentrelin Kceveakalliensia (Sum). Boeckh . . . . . . . . . . .  

Spitiensia,Stol.,ap. #. . . . . . . . . . . . . .  
Megalodon cultridena. nov . sp . . . .  . . . . . . . . . .  .. cf . gryphoides, Qiirnb . 8m I . kdakhensia . . . . 9 * 

Iadakhensia,n.sp. .. . . . . . . . . . . . . .  
ModiolatriqnetrqSeeb . . . . . . . . . . . . . . .  
Myoooncha, sp . . . . . . . . . . . . . . a .  

Blyophoria oreta. Sohanr . Bee M . ~p . indot . . . . . . . . . . . .  
exaff.ovatcs.Schenr .. . . . . . . . . . . * . . .  
(P)sp.indet. .* . . . . . . . . . . . . . .  

NorellaKingii.nov.sp. . . . . . . . . . . . . . .  
prooreatrix. n sp . . . . . . . . .  .. . . . . . .  .. Tibetics. n . q . . . . . . . . . . . . . . *  

Nucnla (f') sp . indet . . . . . . . . . . . . . . . .  
Peaten biiformatus. n . ap . . . . . . . . . . . .  

intermptus.n.sp . . . . . . . . . . . . . . .  
Poaidcnomga mgustrr. Hrner. e p o  . 8 0 8  Pwndomonotu Grimbechi . . . 
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Peeudomonotis deoidenq nov . sp . . . . . .  
. . . . . . .  ,, Griesbechi. n sp 

ll (P Avionla) himaim. n . sp . . . .  . . . . .  . # a  Painkhsndana. n sp 
Betzia himaica. no v. bp . . . . . . .  

Lhwageri. Bittn.. ver hiat ice .. . . . . .  
Bhpchonells Bambanagensis. n . sp . . . . .  .. Dieneri. n . up. . . . . .  

Ctriesbachi, n sp .. . . . . . . .  . .. (Norella) Kingii. n ep . . . . .  
. .. Lanmna, n rp . . . . . .  

. .. Mnrtoliana, n ap . . . . . .  
(Anetriella) liddlemisnii. n sp .. . . . . .  
mutabilie. Stol .. . . . . . .  
(Norella) procreatrix. n sp .. . . . , .  . retrooita. Suws See A n l d h y r i s  Lilangenris 

.. Rimkinensis. n . sp . . . . .  
(?) Salterianr. St01 .. . . . . . .  .. eemiplecte, Munst . var . See R Grkbaohi . 
Theobaldiana. St01 .. . . . . . .  
(Norella) Tibetica. n sp .. . . . . . .  
of trinodmi. Bittn .. . . . . . . .  

Bpirifer . See Spiriferina . . . . . . .  . Oldhami. Salt . . . . . . .  
Spiriferina altivaga, St01 . . . . . . .  .. Griesbaohi. n . sp . . . . . .  . . .  .. (Mentzelia) Kaereekallienris. Sness .. Lilangeni. St01 . . . . a .  . . . . . . . .  .. Shalehalends. n sp .. Spitiensis. 8tol . . . . . . .  . . . . . . .  .. Straoheyi. Salt . . . . . . .  .. tibetica.Sto1 . . . . .  Ppirigem Deslonphampi. Sneea .. Dieneri. n . sp . ' . . . . . .  .. hnnioa. n . rp . . .. (P) Xaetlingii. n . sp . * . 

Strohmayeri.Snerrs . 9 . . Btoliez!ai, n . sp . . . . 
Terebmtnla (Dieleema) Himalayma. n . sp . . . . .  . .. Is ~ f f  Himalaysnae. no sp . . .  . . .. (&nothyria) of vulguis, 1Jahloth sp 
Waldheimii Btoppanii. Suean . . . . . .  
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WITH 12 LITHOGRAPHIC PLATES. 

The following descriptions are based upon a portion of those fossils of the trias 
of the Himalayas which have been entrusted to Prof. E. Suess, of Vienna, for purl 
poses of palieontological investigation, by the Directon of the Qeological Survey of 
India, Messrs. W. King and 0. L. Griesbach. With the exception of those fose& 
belonging to P. Stoliczka's earlier collections, they have all been found by Mr. C. I,. 
Qriesbach himself. To these may be added the remnants of Brachiopoda and 
Lamellibranohiata oolleoted by Dr. C. Diener in the year 1892 in  the triaasic region 
of the Hidlayae. I t  was originally intended that the rare Gastropods should also 
be examined, but when their number had somewhat increased through the collec- 
tions made by Dr. Diener, especially those from the triassic limestone of Tibet, I 
thouglit i t  advisable to offer them for investigation to our well-known authority, 
E. Kittl, Curator in the Imperial Museum, Vienna. But a t  that time the first plate 
for the present work had already been drawn, and upon it was figured a species of 
the genus Bellerophon, which must therefore also be treated of in the text. The 
sign etc.' added to the running title of the plates, refers therefore only to this one 
fossil. The desoriptions of the remaining Gastropods by E. Kittl will follow. I n  
aocordance with a wish expressed by Mr. C. L. Griesbach, the Director, the de- 
soriptions of the species were disposed acoording to the chronological succession of 
the formations, and the arrangement of the plates, ae far as it was possible, was 
effected in such a manner that fossils from the same formation were included in the 

B 
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same plate. The descriptions begin with the species belonging to the oldest triassic 
deposits of the Himtilayas. With reference to the divisions of these deposits atten- 
tion should be drawn to the important work of Mr. 0. L. Griesbnch, viz., Geology 
of the Central HimUayas", in the Memoirs of the Geological Survey of India, Vol. 
XXIII., 1891, and also to the more recent contributions of Dr. C. Diener, " Ergeb- 
nisse einer geologischen Expedition in den Central Himalaya von Tohar, Hundb 
und Painkhanda," in the Denkschriften der Kais. A kademie der Wissenschaf ten 
in Wien, Band LXII., 1895. 

I. BRACHIOPODA AND LAXELLIBRANCHIATA FROM THE LOWER 
TRIAS (BUNTSANDSTEIN, OR WERFEN-SLATE BEDS) OF THE 
HIMALAYAS. 

a. From the Lower w Otoceraa Horizm. 

From the lowest fossil-bearing beds of trias of the Him&layas, the so-called 
Otoceras Beds (according to Dr. C. Diener's more restricted term), Mr. C. L. Gries- 
bach ("Geology of the Central HimAlayas," page 146) has already enumerated, 
besides Bellerophon, sp., the following species of lamellibranchiata :-Posid~nom.~a 
angwtca, Hauer, var., Avicula Penetiana, Hauer, vnr., Geraillia rnytiloide~, Schloth., 
Mods'ola lriquetra, Seeb., Myophoria ovala, Schaur. 

All the specimens mentioned by Griesbach under the above names are before 
me, and besides these also another series from these beds colleoted by Iliener. 

Taking this material as a criterion, the lamellibranchiate fauna of this horizon 
proves to be poor and wanting in variety, as besides the predominant genus Posi- 
donmya, conspicuous by the number, as well as the size, of its species, all the 
remaining speoies appear to occur restricted in number and small as individuals. 
It is interesting to find a Bellerophon assooiated with these lamellibranchs, and 
equally so is the isolated occurrence of a braohiopod of the family of the Rhyncho- 
nellida, which latter is yet unknown in such low triassic deposits of the Alpine trias 
of Europe. 

PSEUDOMONOTIS GRIESBACHX, nov. spec., PI. I., Pigs. 1- 4. 

By far  the most frequent and remarkable species among the bivalves of this 
fauna belongs to that group of the Aviculidae which plays so important a part in 
the Alpine Werfen slates, and which was united at  first to Posidonomya, later to 
Avicula, and is now customarily placed in Pseudomonotis, on the authority of P. 
Teller. Pseudomonotie (Poeidonomya) Clarai, Buch, sp., is taken as the type of 
this group of the lower triassic Aviculida. 

The present Indian form is remarkably la~ge,  very unsymmetrical, more or 
less oblique, with very unequal valves, of which the left one is oonsiderably inflated 
and the right one almost flat and lid-like. 
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The inflation of the left valve is by far the strongest in  the region of the umbo, 
while farther from the latter it becomes mnch more flat. The umbo itself projects 

beyond the hinge-line of this valve; the hinge-line is long and straight, 
and divided into two very unequal parts owing to the position of the umbo, which 
is pushed far towards the anterior end. The anterior part of the hinge-line forms 
about a quarter of its total length. This anterior portion of the hinge-line of the 
inflated left valve is not generally formed into a well-developed wing or ear, but in 
well-preserved specimens (e.g. enlared figure, P1. I., Fig. 1) a, slight incurvature 
in the lines of growth at its margin can be perceived. 

The Indian form does not possess a true incurvature in this region, such as 
that whioh R. Lepsins (Siidwesttirol, Tab. I, Fig. 16) indicates in the anterior 
ear of the left valve of a very closely related species from the Alpine Werfen 
slates, but I doubt whether this can be attributed to the Alpine form, and I am 
very much inolined to refer the figure mentioned above to the inner side of s right 
valve, supposing that the drawing is really true to nature, and that the incurvature 
is not accidental. Whilst Lepsius, as I presume, thus wrongly attributes a byssal 
sinus also to the left valve of one of these forms, A. Tommasi (Palaeontographia 
Ihlica, Vol. I., 1899), has lately come to a diametrically opposite conclusion, for he 
denies the existence of a byssal ear also for the right valve of such a form (cf. 
Verhandl. der geol. R. Anstalt, 1897, p. 105.) 

The right or 'lid-valve' of these lower triassic species possesses in fact an 
unusually distinct, very deep byssal sinus, which .almost separates the feebly 
developed anterior ear from the rest of the shell. This can also be said of the 
Asiatic form to be described in these pages. The umbo of the right valve 
hardly projects above the straight hinge-line, the umbonal region is not at 
all elevated in front, but up to a third of its height it is either quite flat, or even a 
little depressed ; farther below, however, this valve appears also slightly convex. 
The ear of the anterior side (byssal ear) possesses a steeply sloping outer margin, 
on which the crowded lamellar lines of growth overlap ; the incurvature of all the 
lines of growth into tbe byssal sinus is very distinctly perceptible. 

The surface of both valves appears almost smooth, as the striae of growth are 
reduced to a merely inoonspicuous concentric sculpture, while a trim radial sculp- 
ture scarcely exists. Tho striation of growth is strongest near the hinge-line, 
appears generally to be a little more distinctly marked on the right vake than on 
the left, and rarely assumes the character oE very iudistinct ridges (Pig. 1.) ; and i t  
ocours mostly only in the form of slightly elevated, irregularly dietributed, concen- 
tric lines. Suoh regular fine concentric ornamentation as characterises the 
Alpine form designated by W. Salomon as Pseudomraotie ounta, Schaur., spec., 
seems to occur only quite exceptionally in the Asiatic one. I n  the Asiatic form 
the radial ornamentation, which at the utmost consists of quite faint radiations only 
observable when the light falls suitably upon them, is still more indistinot than the 
conoentrio ornamentation. The angle which the hinge-line makes with the vertical a 

ax* varies a little, that is, there are examples of this species of whioh some are 
shaped more obliquely (Pl. I, Figa. 2,3,) and others less so (Figs. 1-4). 
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The Pseudomonotie here described from the lowest triassia deposits of the 
H id l ayas  is very closely related to certain Alpine forms. Among these the most 
remote relationship is with Pseudonzonotk Clorai, whosr sculpture, well-marked in 
typical specimeos, and consisting of concentric ridges and radial ribs, is almost 
entirely absent in the present species. But the form described by F. von Eauer as 
Pseudommtis ( P o d m m y a )  uwita, ep., which other authors would unite with 
P a .  Clarai, shows a very perceptible dyiug out of that soulpture, and becomes thus 
much more like our form. This is &ill more applicable to those speoimens for 
which Salomon has again employed the old name Ps. mata, Schaur., and in which 
the radial sculpture is almost or aompletely wanting. If one aonsiders with 
Salomon the figures 6, 7 and 9, of F. von Hauer's Ps. aurita, sp., as types, and 
places these in Ps. Clarai, or only near this speoies, the difference between the 
Asiatic form and Ps. Clarai can be estimated to  a certain extent by the almost 
complete absence of a true radisl ribbing in  the former. Notwithstanding their 
great resemblance the Asiatia form co~lld then also he distinguished from Salomonss 
Alpine Ps. ovata by the faintness and irregularity of its concentric sculpture. If it 
was desired to agree with Salomon in uniting the present species with Ps.  ovata, 
Schaur., whioh oould be effected by making only a slight extension of the species, 
it would be advisible to teat the validity of the name introduoed by Sslomon, for 
it cannot be denied that the name is by no means free from objection. The very 
specimen figured by Sahauroth, originally as var. ovata, does not agree very well 
with the newer figure of Salomon's species, and i t  is not a t  all certain that both 
authors understood exactly the same species under this name. Salomon's reference 
to Schauroth's name seems thus tc have no strong justification. A. Tommasi de- 
scribes apparently identicai Alpine forms, such as those given by Salomon, as 
Po8idolaolrmya Hazce~i, and he unites with this species. as a synonym, Salomon's 
P8eudommotis ovata, Schaur., sp., which he could not have done if he had been 
convinced that Schauroth's original form was really identical with Salomon's. On 
the other hand, Tommasi's species is certainly not a Yosicionomya, hut a Pseudomo- 
notis. The mutual relationship of the speoies as expressed in their nomenclature 
becomes more and more confused, so much so t l ~ a t  i t  is already getting very di5cult 
to choo~e a perfectly suitable name for each of them from among those already in 
use; unless one unites all of them together under the oldest of these names, vig., 
6c  Peezcdonaonoth. Clarai." I t  will not therefore be possible before a fresh inveoti- 
gation of these forms is made on the basis of ample material, fully to explhin their 
specific relationship, and to regulate their names accordingly. Before this Qan be 
effected i t  seems to me moat advisable, as none of the existing specific namm is 
quite applicable to the Indian form, to name it anew, and to designats it, in honour 
of its discoverer, Pseudomonoti8 Griesbachi. But with reference to its character- 
istics, i t  must again be emphasized that its sculpture is very feably developed, 
whereby it is distinguished, not only very markedly from the strongly ornamented 

The name Poridommyo angruto, wed at the time by Mr. C. L. Qrieabncb, ia to be traced back to older deaigna- 
tiona in tbe oollection of the k. k. geol. Reiobmstslt, in which the name, ooourring thronpb so evident error, m r d -  
ing to Cstnllo. (af. P. V. Hsuer, 1. e., p 12) had by ohanae emped onrreotion. Thin name callnot therefore be emplopd. 
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Ps. CZnrai and its radially ribbed allied forms, but also, though in a somewhat 
less degree, from the forms designated at  present as Puezldow~~?otis ovata, Schaur. 
(Sal.), or Posidoaornya Houeri, 'l'om. Single individuals of the h i a t i c  form may, 
however, be very closely related to the last-named European forms. The smooth- 
ness of the surface of the shell, i.e., the vanishing of the sculpture, is the most 
important feature of the Asiatic form, in contrast to its Alpine congeners, of which 
not one can be regarded with so much right as really smooth-shelled as Pseudorno- 
noti8 Brieebachi. The latter is the most abundant and most characteristic species 
among the few bivalves known as yet a t  the base of the triassio deposits of the 
Hidlayas, and especially in the lowest divir~ion, the so-called Otocerm bede, I n  
the limestones of these beds, which are mostly dark, it is often preserved with ita 
shell which is glossy black and shines like velvet. 

The looalities at present known of Pseudommot& Qrieebachi are :-The Shal- 
shal Cliff, near Rimkin-Paiar, whera the species was first discovered by Mr. C. L. 
Griesbaoh, the Director of the Geological Survey of India, and later also collected 
by Dr. C. Diener, and from which place the speoimens figured were derived. 

Some fragments, which certainly belong to,this species, come from the neigh- 
bourhood of Kiunglung, South-West of the Niti Pass. 

A small number, mostly fragments, of particularly large specimens are from 
the hills to the south of Kuling in Spiti. 

Some of these specimens possess the remarkably fine and regularly concentric 
striation that ocours in P a e ~ ~ o t i a  ovata, Sohaur. (Salomon). They have also 
\)eon found by Griesbaoh. Their matrix only varies a little from that in which 
ps. &k8bachi ocours in the Shalshal Cliff. I t  is therefore possible that Pa.  
(Jriesbaohi, and a ~pecies perhaps not sepsrable from Ps. oacsta, Schaur. (Salomon), 
occur associated in the Himtilayas. This aseooiation would be of great interest, not 
only for the definite establishment of the relationship, already very close, between 
them, but also for stratigraphical comparison. 

PSEUDOBIONOTIS PAINKHANDANA, nov. spea., Pl. I., Fig. 6. 

Assooiated with the more abundant form described above under the name of 
Pseudomonotia G&sbochi, there oaours an isolated form of Pseudomonotia, which 
is much smaller, less oblique, vertically elongated, and oannot be speoifioslly united, 

reservation, to the former. Small specimens of the inflated left valve of 
Pnez&-tM Grkabwhi, when compared with equal-sized speoimens of the second 
species, taken at the same height, give a ratio of length (breadth) of about 4 : 3, 
w\lich, as the illustration shows, implies very differently-shaped outlines. I should 
have liked to call this form Ps. a~gusta, if this name had not already been emplored 
for Pa. Orieabaobi. The left valve, the only one at present known, is highly infla- 
ted, recallinga little in its form Lingula, or oartain speoies of Discina, but of course 
inequilateral, with a hinge-line very short anteriorly and about three times as locg 
posteriorly. The umbo is strongly inflated and projeots above the etraighb hinge-. 
line. 
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The ornamentation of the surface of the shell is the same as in Pa. Gr&sbachi, 
t o  whicli i t  is, doubtless, very closely related, differing only from the latter in its 
narrow shape. 

Among its Alpine congeners such a remarkably narrow form is, so far as I 
know, yet unknown, and for this reason it deserves to be distinguished hy a special 
name. 

Locality.-In the dark Otoceras beds of the lowest trias in the section of the 
Shalshal 013, near Rimkin-Paiar. 

AVICULA, u p .  VENETIAN~E, Hauer, P1. I, Fig. 8. 

Bdsides the typical Pseudomonotis species of the Clarai Group there is in the 
&pine Buntsandsbin formations or Werfun slates a second Avicula type, widely 
distributed, which is represented by Aviculopecten-like forms, such as Avicula 
Pewtiam, Hauer, auot. (general name), Pectela Fuchei, Hauer, A v k l a  striatopli- 
cat$ Hauer, Avhula incequicostata, Benecke, and others, forms whose mutual rela- 
tions as species are only in part very insuf£iciently established. This Avicula type 
occurs also in the Otocerns beds of the Himtilayas, from which Griesbach himself 
has already cited Avkula Penetiana, var. 

In  most oE the forms belonging to this species only the left valve is as yet 
known, and this is also the case with the Asiatic form of this group under descrip- 
tion. Its left valve is much inflated and only slightly oblique, with an umbo only 
a little pushed out of the median line. The hinge-line is straight, the umboprojeot- 
ing above it, the former having on each side an ear (or wing), of which the posterior 
one is broader than the anterior, but appears rather indistinctly differentiated from 
the rest of the shell, while the narrower anterior ear is separated from the latter by a 
well-marked radial furrow. This radial furrow corresponds to a slight emargination 
between the anterior ear and the rest of the shell at the anterior margin, in which 
the lines of growth bend distinctly arch-like inwards. Nothing like this is to be 
noticed near the posterior ear. 

The entire surface of the shell, including the two ears, is ornamented with num- 
erous radial ribs, the greater number of which originate near the umbo, while farther 
outsothers insert themselves, so that finally three different degrees of strength or 
systems of such ribs occur, whose alternation is by no means distinguished by spe- 
cial regularity. The sides of the shell and the ears are more evenly and finally rib- 
bed than the central area, of the shell. Though the lines of growth crossing this 
area the stronger ribs become here and there rough, especially towards the lower 
margin. The shell itself is tolerably thick at the umbo. The oast possesses less 
ciistinctly marked, smooth ribs. 

Among:the related Alpine speoies, of which there are sufficient representatives, 
Bviczcla +ra~quivalvik, Benecke, the originals of which, thonke to the kindness of 
Profeseor Benecke, I am in a position to compare, might be regarded as the nearest , 

to the present species. But the southern Alpine species is already dichotomously 
and more distinctly ribbed nearer to the umbo, and moreover possesses in the left 
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valve a more strongly defined anterior ear, which is traversed in the centre by a 
radial swelling. The posterior ear might have been just as wide and as little defined 
as it is in the Indian species, as i t  oan be distinctly recognised in Benecke's original 
specimen, Fig. 5. Aviculo Pe~etiana,  Hauer, known for a longer time, is unfor- 
tunately represented by such badly preserved forms among Hauer's original speci- 
mens that an exact comparison of them with related forms appears almost impos- 
sible. It may, therefore, be easily understood that this species has gradually beuome 
a general type, and that different authors have in the course of time indicated and 
recorded various forms as Avicula Venetians, Hauer. The original Avicula Veae- 
tjana, Hauer, is, in any case, a form closely related to the species described above 
and the one referred to as Benecke's. I n  the les8 sharply defined, dichotomous 
ribbing, the original of Hauer's Peaetiana (Fig. 3) stands, it would seem, even 
nearer the Indian form than Benecke's species. This original species of Hauer's 
indicates also that the anterior wing is ear-like, and the front margin correspond- 
ingly emarginate, while the posterior wing almost merges into the rest of the shell. 
Hauer's illustration, it is true, wrongly shows a distinctly defined posterior ear. 
Still more markedly schematic are Hauer's illustrations, Figs. 1 and 2, with respect 
to the ribbing. I consider all the specimens figured by Hauer, including Fig. aa, 
to be left valves. The one ear of Pig. 2a (the lower one in the drawing) is not pre- 
sent in the original. I am disposed to think that Aviculo Penetiona also possessed ' 
a flat, rigbt or lid valve, which seems to be very seldom found. If this should be 
regarded as atrange and improbable, the recognised fact may be pointed out 
that in the Werfen slates whole layers are found with weathered specimens of Psezc- 
domowtis Clarai, all of which turn in the same manner the inflated left valve out 
wards, whilst the small h t ,  right valve only very seldom appears in such layers. 
These forms, which are mostly in colonies, appear to have been buried in the rock 
as they lived, attached to one another by the byssus. I n  this manner the flat right 
valve was probably dil l  further pressed into the larger opposite valve, and thus 
generally escapes observation. The same may also be said of related Aviculida, 
that is, of those with similiarly unequal valves. Who has not been struck with 
the rare occurrence of the right valve of the Rhatic Avicula cmtorta, I'ortl. ? 
Perhaps still more rare is the right valve of Cassianella decussata, occurring in 
hundreds of specimens in the St. Cassia beds and the case is exactly the same with 
the rest of the species of Cassianella. 

From a lower trjassic deposit of the island of Russkij in the Amoor region, 
closely related to the Werfen slates and the Otoceras bede, I have before me some 
slabs collected by Iwiinow, which are entirely covered with confusedly mattered 
inflated valves of an Avicula, ex. aff. Peaetiarwc, Hauer, \\ hich is likewise closely 
related to Avbula inaequicostata, Ben., putting aside its somewhat finer and 

.closer ribbing. Among these numerous inflated valves, there is only one single 
specimen of a flat rigbt valve, with well-developed byssal ear, of distinctly marked 
Aviculid type, and provided with crowded ribbing which does not differ essentially 
from the ribbing of the other inflated valves. I cannot regard this single valve as 
any thing more than the right valve, unknown until now, of an Avicula of the type of 
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Avicula Veraetiana, that is, as the right valve of an inflated form occurring asso- 
ciated with it. A similar case will be mentioned further on in Yeezldomoraot&e h h i c a ,  
I find also that Benecke is inclined to suppose that the right valve of his Aviculo 
ina?quivalvia may have been flat, or less intlated than the left one. 

ZocaEaty.-Collected i n  the seotion of the Shalshal Cliff by Messrs. Griesbacb 
and Diener. Qriesbach's older specimens bear the following note : - " ' h e  miles 
~ o u t h  of Rimkin-Paicr, East slope of Kurguthidar, No. 2," Among the specimens 
brought home by Diener there is one associated with Pseudrrmonotis Griesbachi, both 
imbedded in the same fragment of rock. 

GERVILLIA (?), spec. indet., P1. I., Pigs. 6, 7. 

A rather poor and small Gervillia (?) of a somewhat variable outline, which 
does not appear to be so closely related to any of the known triassio species as to tlie 
permian Gervillia (Bakewellia) antiqua, Miinst., as i t  is figured, for example, in 
King, PL XIV., Pigs. 31,33. It is a stumpy form with a strongly inflated left valve 
and a very flat right one. Among triassic species it has the greateat resemblance to 
Gervillia costata and G. subcostata (Credner, Zeitschr. der Deutsch. geol. Geeell., 
1851, Tab. VI. Figs. 3,4t). But as even tbe generic position of the Asiatic form 
oannot be oompletely verified it would be useless t o  carry the oomparison further. 

Locality.-It appears to be not very rare in the tbinly-bedded strata of the 
Otocerae beds in the Shalshal seotion near Rimkin-Pniar, assooitlted with Psezdo- 
mlaotis Briesbachi (the specimens collected by Qriesbach are labelled with the follow- 
ing locality :-" Three miles south of Rimkin-Paiar, emt slope of Kurguthidar "). 

MYOPHORIA (?) spec. indet., P1. I., Figs. 9, 10. 

These fossils-as is the case with the Gervillia (?) mentioned above-have 
somewhat greater similiarity with certain pernlian species of Schizodua than with 
the forme of the lower triassic group of Myqhoria ouata, which are so extensively 
distributed in the Alpine Werfen Slates. Unfortunately, ths scarcity of the speci- 
mens does not allow of the exposure of the hinge, so a more minute investigation 
into their relationship is impracticable. 

I n  their shape those Alpine forms whioh are named " Tapes subundata, 
Sohaur.," from &coaro, seem to be the most closely related ; but they are consider- 
ably longer (wider) than the Indian form. 

Locality .-At the Shalshal Cliff, near Rimkin-Paiar (Kurguthidar, east slope) 
very sparingly, with Psezcdonamtis Griesbachi, and the above-mentioned Gervillia. 
The same form seems also to occur near Kiunglung in the vicinity of the Niti Pass. 

NUCULA (?) spec. PI, I., Pig. 11. 
* 

A form, quite uncertain as to its genus and which is therefore only mentioned 
here as Nucula with a query, because of its somewhat recalling by its shape certain 
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speoies of Nucula. A9 it is impossible to expose the hinge in the single specimen 
available, no further comparison can be entered into. 

Locality.-In t5e Otoceras beds with Psez~clomonotis Griesbachi near Rimkin- 
Paiar. 

Remarks.-In the beginning of illis memoir all lamellibrancha referred to by 
Qriesbach (see ante, p. 2.) from the Otoceras beds (his '' lower beds") have been 

, enumerated, with the exception of his Modwla triquetra, Seeb., the determinntion 
of which is based upon a very badly-preserved fossil, which is therefore better left 
unnoticed. A brachiopod and a Bellerophon (cf. Introduction, p. 2.) from the 
same horizon will be described. 

REYNCHONELLA (NORELLA) PROCXEATRIX, n0V. sp., P1. I., Fig. 12. 

This Rbynchonella, the oldest among the " reversed" species of Rhynchonella 
(Norella, m., Abhandlung der k. k. geol. Reichsanst. XIV., p. 315) yet known, is a 
small slightly inflated form, of which young forms of about 4-5 mm. in length 
are still quite smooth, without ribs, and scarcely possess any indication of a sinus 
on the small valve, while in larger specimens, of above 5 mm. in length, a slight 
undulation of the front, besides a broad and shallow sinus in the small valve, are 
developed. The number of the little folda amounts to nine, of which the three 
middle ones ocoupy the tongue-like depression of t l e  front of the shell. The test 
is fibrous, the beak is well-formed and Rhyncbonella-like, with dental plates ; a 
median septum appears to be wanting in the small valve. 

Tile species is distinguished from all species of Norella hitherto described, 
inoluding the ribbed Xorella Roslcli~, Salomon, by its broad and flat form. 

I n  the later triassic deposits of the Himslayas related forms seem to be widely 
distributed. The species itself is of oonsiderable interest as one of the oldest 
triassic species of Braohiopoda, for it is known that the Alpine Werfen Slates have 
yielded so far only a few hingeless brachiopods of the genera Linpula and Disoina. 

Locality.-In the Otocerm beds with Pse~cdomonotis Grriesbachi, in isolated 
specimens, north-west of Kiunplung, south-west of the Niti Pass. Judging from 
an impression in the rock this species may also occur in the corresponding horizon 
of the Shalshal sebtion, near Rimkin-Paiar. 

BELLEROPHON CF. VACEKI, nov. sp., P1. I., Pigs. 16 (13, 14). 

The first specimens of Bellerophon of the Alpine trias were, as far as I know, 
discovered by Mr. M. Vacek, and in very low horizons of the Werfen Slates on 
each side of the Etsch, south of Botzen, on the Mendelstrasse, and near Milontan 
(Verhendl. der k. k. geol. Reichsanst., 1882, p. 44, also 18941, p. 435). Speci- 
mens of Bellerophon were found later in a horizon very nearly agreeing, judging 
by the matrix, with that of the Werfen Slates, by Mr. Q. m n  Bukowski, in the 
Spizza region of soutbern Dulmatia ; they belong, however, to a species different 
from the speoimens from southern lprol  (Verhandl. der k. k. geol. Reichsanst 

1895, p. 134). 
Q 
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Mr. Griesbach reported already in the year 1891 (Vol. XXIII., oP the Memoirs 
of the Geological Survey of India, p. 146), the occurrence of species of Bellerophon 
in his lower triassic Otoceras beds, and since then they have also been known from 
a similar horizon in the region of the Amur in Eastern Asia, so that they may now 
be regarded as widely-spraad, though rare, palaozoic straq~lers in the fauna of the 
lowest beds of the trias. 

The speoies of Bellerophon of the lower Werfen Slates of the valley of t k  
Etsch and those of the Otooeras beds of the HWlayas  seem to be ~pecifically 
identical, or, in any case, so closely related to one another that, considering their 
state of preservation, they cannot be specifically separated with oertaintg. 

They are small smooth strongly-inflated symmetrioal shells, with rather dwp 
median emargination, a narrow urnbilkas closed by a o a l b ,  and faintly-marked 
striae of growth. The only difference, though a very insignificant one, that I 
observed in the Asiatic form, a8 compared with the European, oonsists in the 
presence of a slight spiral depression whioh surrounds tbe umbilicus and sometimes 
forms a faint keel around it. I therefore designate the Asiatio form as Bellerophon 
cf. Pacekd, and figure two forms of the Alpine species, hitherto undescuribed, for 
oornparison with it. 

Locality.-In the horizon of the Otoceras beds of the Shalshal Election, near 
Rimkin-Paiar, containing Pseudomraotis Oriesbmhi, very ieolated. More abundant 
and in larger forms, ae it seems, in the same horizon, north-west of Kiunglung 
in the vicinity of the Niti Pass. Found by Qrieabach in both localities. 

b. Prom the Upper or Szcbrobzlstus-Hwi~on. 

The upper part of Qriesbach's original Otooeras beds haa recently been distin- 
pished by Dr. C. Diener aa the Subrobustus-Horizon. Besides cephalopob only 
a fm lamellibranchs have aa yet been found. They are tw follow :- 

PSEUDOMON~TIE~ ( ? AVIOULA) HIMAIca, nov. sp., P1. I., Pigs. 16-21. 

A very inequilateral and inequivalved shell, therefore very obsque, with a 
ribbed surface. The left valve is greatly inflated and possesses a remarkably long 
straight hinge-line, and a beak etrongly inclined forward and projecting above the 
hinge-margin. The posterior hinpmargin seems to be not at all marked off from 
the rest of the shell, while the anterior is of an incompletely ear- or wing-like 
form, There is scarcely any indication of an emargination on the anterior margin, 
or of curvature in the lines of growth in the plam below that part whioh is to be 
regarded as the anterior ear. 

The right valve is very slightly inflated, nearly flat ; its beak does not project 
beyond the hinge-margin; anteriorly the latter is developed into the form of a 
byssal ear, and almost entirely marked off from the rest of the shell by the deep 
notch. 
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With the exoeption of the almost smooth beak, both valves are ornament& 
with numerous, nearly equally strong, slightly raised, blunt, and proportim1ly 
broad ribs, w h h  rewh the binge-margin on both sides. I n  the middle of the sheU 
the ribs widen out here and there at irregular distances, and in some places take 
between them one or several muoh finer ribs, or include between them only faintly 
impressed, longitudinally-furromed, flat spaces. A reguIar alternation of ribs, 
differing in strength, does not take place. The ribs are here and there a little bent 
in their course, and sometimes also pushed out of it by stronger intemptions 
caused by the lines of growth. Extremely faint, close-set, and regular strim of 
growth cross the ribs. I n  respect to their ornamentation there is no essential differ- 
ence between the two valves. The byesal ear may be without ribs. 

Whether i t  is better to place this species in Pseudomonotis or in Avicula, must 
be left undisoussed. Certain species of AvicuIa described by F. Teller from the 
trimsic deposits of northern Siberia resemble this species, but they are less oblique 
and inequilateral. Mmtk ovatis, Whiteaves (Contributions to Canadian Palmnt-  
ology, Vol. I., Part II., 1880, p. 133, P1. XVII., Fig. 4) from the trias of 
British Columbia, seems really to be very much like our species, but according to  
the description its hinge-margin appears to be shorter, its beak not lying so far 
forward, and the ribs are indicated as particularly broad, being in the median pallial 
margin even broader than the spaces between them, which is not the case with our 
species. At any rate Xmtk ovalis, of which only the left valve is known, may be 
the nearest to our species, supposing, of course, that that species is .not a Monotis, 

Locality.-Collected by Dr. Diener in the Shalshal seotion, near Rimkin-Paiar, 
in a light gray limestone which, from its horizon, belongs to the beds indicated by 
Dr. Diener as the Subrobustus beds succeeding the true Octoceras beds containing 
Pseudomonotis Grieabachi. 

As s great number of left valves in different stages of growth (Figs. 16-20), 
and one right valve (Fig 21), oould be got out of the few fragments of rook obtained, 
the species seem to be very abundant in these beds. Associated with it I only found 

a seoond bivalve, the description of mhioh is here subjoined. 

PSEUDOMONOTIE! DEOIDENB, nov. sp. P1. I., Fige. 22-24. 

This Pseudomonotis may be regarded as a depauperated, irregularly-formed 
descendant of the older Pseudomonoti8 Grriesbcachi described above. Two of the 

three specimens, all left valves, possess an irregularly formed beak ( P i g ,  22, 24), 
which irregularity occurs in dsering degrees among them, and in suuh a manner as 
to make i t  diffioult to trace i t  to a distortion produced later in the rocks. More 
regular specimens (Fig. 23) resernbIe very closely P8eudomonotis Urieabachd, but 
they remain, however, narrower, and are, on the other hand, more oblique than the 
form described above as Pomdomonotie Pairakhandana associated with Pseudm- 
notis Grieebachi. 

Locality.-Occurring with Psezcdommrotis (3 Auicula) Aimaa'cca already de- 
scribed, in light gray limestone of the Subrobustus beds oE the Sbalshal section near 
Rimkin-Paiar. 

c 2 
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11.-BRACHIOPODA AND LAMELLIBRANCHIATA FROM THE 
MIDDLE TElIAS (MUSCHELKBLK) OE TEE H I M ~ L A Y A ~ .  

The Sluschelkalk has yielded a larger number of species than the lower trias of 
the Him81ayas. It is well known that of late the trias has often been divided only 
into lower and upper, and the Muschelkalk reckoned to be in the lower. If, l~owever, 
one starts from the old and original three-fold division of this formation and thus 
admits the existenoe of a middle trias, it is natural for the If~usclielkalk to stand 
for the letter, The more so i f  one gives a considerable upward range to the Alpine 
&Iusg:helkalk as is now done. It is only in this sense tliat we here speak of the 
middle trias. 

( 0 ) .  Brcr,chjopoda and Lamellibranchiota from the pritiripal complex of the 
dlkechelkalk of the Himdlayas, knclzcding the bed5 with Khynchonella Qriesbaclli, 
rn. (Rh,  semiplecta, d f i ~ s t  ., var., according to Griesbach), and with SPIRIFEEJNA 
8 CKACHEYI, Salter. 

I n  this part will be described not only those species which originate in the 
principal complex of the Nuachelkalk of tlie Hirn&layas, but especially also those 
numerous species which have been found in those beds in which brnchiopoda pre- 
dominate. Griesbach lias already distinguished them as a special horizon (lihyncho- 
aellasemi~lecta-horizon), a t  the base of this complex, and Diener has recently 
assigned them to the horkon of Sibiritee Prahladu, wliose characteristic fossil, 
however, according to the discoveries yet made, is SpiriJerinn Stracheyi, Salter. The 
question as to whether the beds with Rhynchonella Grie~baclai are really exactly 
of the same age as tliose containing Spiriferina Strocheyi will be discussed later on. 
The longest known brnchio~ods of tlie trias of the ~ i r n l i l a ~ a s ,  already partly de- 
scribed by Salter and Ulanford, as well as by Stoliczka, belong, as will be shown, 
to tlie beds with Spiriferiaa Stracheyi. They seem to form a persistent, widely- 
distributed assemblage of species in those deposits. 

RHYNQHONELLA GRIESBACHI, P1. ll., Figs. 1-7. 

Rhynchonella semiplecta, Miinst,, var., according to Griesbach, " Geology of the 
Central Hituilayas," Mem. Geol. Surv. of India, Vol. XXIII., pp. 70,143. 

Rhynchonella Qriesbachi, nov, sp. (Bittn.), aocording to C. Diener, Ergebnisse 
einer geolog. Expedition in d .  Central Himjlaya in Denlischr. d. kais. Akad. d. 
'Wissonscli. LXII .  Wien, 1895, p. 671 (39). 

I t  has already been remarked (by I)iener) in the paper above-cited that this 
" Rhynchonella semiplecta, var." has nothing in common with the St. Cassian species 
of that name, but that tllis name refers to a species of the Alpine Muschelkalk wliich 
was formerly very often indicated, espeoially by Stur, as Rhynchonella eemiplecta, cf. 
This I have named Rhyt1chone2la t&rzodosi (Abhandl. der k. k. geol. Reiobsanst., 
TIv, p. 13), with ~ h i c h  species i t  certaioly has some reserrblance, wiltout, however, 
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being identical with it. As Nr .  C. L. Griesbach was the first to refer to this 
species, I have done myself the pleasure of naming i t  in honour of him. 

Rhyrachonella Grierrbachi, of which there are nine specimens from the locality, 
three miles south of Rimkin-Pair, where Griesbach first found it, is rather a varia- 
ble form. I t s  test is almost smooth, only provided a t  the front with slight folds ; 
the large valve projects iu front in the shape of a rather broad, well-developed 
tongue-like lobe without, however, a t  the same time forming B distinctly marked 
sinus. Consequently the small valve is also very moderately inflated in the median 
area. The line of junction of the valves (commissure) at the lobe has from two to four 
folds; in the shallow sinus of the large valve, however, there are from one to three 
little folds which here, as well as on the inflated part of the small valve, are very 
slightly indicated and are very short. They are arranged mostly symmetrically, 
rarely unsymmetrically, but never, even approximately, so strong as in Rhynchonello 
trinodosi, or so long as in the species from the Olenek delta in Siberia, which is closely 
related to Rhy~achonella trinodosi, and is described and figured in MBm. de 1'Acad. 
imp&. des Sciences de St. Pbtersbourg, VII. SBrie, Tom. XXXIII ,  1888, p. 139, Tab. 
XX. The Virginian Rhyncho~ella Eall i ,  Gabb (Journ. Acad. Nat. Sci. Philadelphia, 
IV., 1858-66, p. 303, tab. 48, fig. 29) stands very near to Rhynchonella trinodosi. 

Besides the little folds on the frontal lobe there are a few similar folds on each 
slde of the shell. The greater number of the specimens possess an  almost circular 
oontour, and only a few (e.g. Fig. 6.) prove to be somewhat elongated. A very strong 
septum, almost attaining half the length of the shell, developes itself in the median 
line of the small valve, and under the beak of tile large valve there are strong dental 
plates, arranged almost parallel to one another and of considerable length. The 
septum of the small valve projects far into the interior of the valve (Fig. 7). 

The European Rhynchonella trinodosi has not nearly such long dental plates in 
the large valve, and the median sept urn of the small valve is also in thiv species 
much less strongly developed and is shorter and thinner. I 

Locality of Rhynchonella Criesbachi.-In Bed 121 of the Shalshal seotion 
worked out by Qriesbach, three miles south of Rimkin-Paiar, in the "Earthy Lime- 
stone," which, according to Qriesbach, forms the base of the Muschelkalk series. 
This section of the Shalshal Cliffs, studied by Griesbach, is, according to Dr. 0. 
Diener, 1. c., p. 543 ( l l ) ,  not looally identical with the seotion of the Shalshal Cliffs, 
which Diener himself, in company with Griesbach, had the opportunity to investi- 
gate later. I lay stress upon this, because the brachiopoda, which I obtained 
from different localities, preaumably of the horizon of Rhymchonella' Griesbachi, 
oan by no means of themselves permit of the conclusion that they belong to one 
and the same horizon. It seems, moreover, very remarkable that in the material 
originally collected by Griesbach,besides the more abundant Rhy~bchonella Griesbachi, 
there occur, but more rarely, only two brachiopods which are entirely wanting in the 
msterial collected by Dr. Diener ; while on the other hand, the large species of 
Ypiriferina, Spirigera and Terebratula, which predominate in Diener's collection, 
must be wanting in Griesbech's original locality, as they would surely not have 
been overlooked by Qriesbach, beside tho three insignificant species which he had 



collected there. The typical form in the brachiopod fauna of his horizon wit11 
Sibirites Prahlada, exhaustively studied by Diener, which horizon he regards ae 
equivalent to Griesbaoh's Rhynchonella beds a t  the base of the Muschelkalk, is by 
ho means Rhy~hone l la  Qrksbachi, but S ' rge r ina  Stcacheyi, Salter. On the other 
hand, Rhysaohmella Brkesbachi has not yet been found to occur in those beds, worked 
out by Diener, with Spiriferiaa Stracheyi, as it appears, but seems to be 
represented in them by another and much rarer species. Thie species wiil imme- 
diately be described under tbe name of Bhywhornella Dkwr i .  

RHYNCHONELLA DIENEBI, nov, sp., P1. II., Figs. 8, 9. 

Only two specimens of i t  are known ; it is considerably broader and shallower 
than Rhyncholaella Griesbachb, possesses a more strongly marked sinus in the large, 
a correspondingly stronger inflation in the small, valve, as well as a higher, that is, 
more prominent frontal tongue or lobe. The ribbing is, as in Rhymhmll / r  
Gm'esbachi, confined to the frontal region, and i~ similarly indistinctly developed. 
Both specimens have three small folds in the sinus of the large valve and a few 
small folds on the contiguous lateral margins. The septum of the small valve 
appears to be considerably less strongly developed than in B. Q4.iesbachi. I n  its 
total babit R. Dieneri reminds one far more of the true R. semiplecta of St. 
Cassian, and also of R. productij+olas, m., from the ' marbles ' of the Schreyeralni 
(Muachelkalk), than of R. Grriesbachf. R. productgrom is however provided with 
numerous little folds on the lateral margin ; while R. projectvrm,  m., from the 
Schreyeralm, is almost completely smooth. R. semiplecta, Miinst., of the St. Cassian 
beds, possesses a narrower frontal lobe in proportion to its total breadth, which lobe 
is, moreover, generally quite, or almost quite without folds. Still more widely 
different is the small St. Cassian B. semicostata, Miinst., especially in its more strong 
projecting large valve, which is provided with a very slightly developed sinus. 

Zoca1ity.-Two specimens collected by Diener on the 2'7th August, 1892, 
in the section of the Shalshal Cliffs, near kimkin-Paiar, in  the horizon with 
Spiriferilaa Strac hey& 

Added to these two speoies of Hhynchonella described above there is yet a third 
form which is represented only by one speoimen, namely, 

EEYNCHONELLA CF. TEINODOSI, Bittn., P1. II., Fig. 10. 
Bhynchonella af. trimdoei, acmrding to Diener, 1. o., p. 671 (89). 

This specimen is so closely rerated to the Alpine R. drinodosi that I would nct 
on this ground separate it from that species. The specimen reaches a size which it 
only rarely does in the Alpine species ; its frontal lobe is proportionally broad ant1 
has two folds, which is only exceptionally the case with Bhynchonella trinodo6 (of. 
Abhandal. der k. k. geol. Reichsanst., XIV., tab. XXXII., Figs. 22, 29). The large 
valve is remarkably strongly inflated, especially in the region of the beak ; the 
septum of the small valve is thin and moderately long. This form could best be 
united with R. trinodosi, var. ZateZilagzcata from Wengen in South Tyrol (1. c.9 fig. 
29) which I have differentiated. It comes, in any case, muoh nearer to the species 
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of the Alpine Muschelkalk just mentioned than to the two Asiatic epecies already 
described. 

Locality.-South-east of Muth in Spiti, oollected by Griesbach. A single loose 
specimen obtained from a dark coloeed limestone. 

Very closely related to the RhynohoneUa just mentioned is the form already 
described by F. Stoliczka. 

REYNCHONELLA MUTABILIS, Stol., P1. II., Figs. 11, 12, 13. 
Bhynchorelb mutabilir.,Stol., Nem. Qeol. Survey of India, Vol. V., p. 44 pl. IZI., Figs. 5-9. 

The ~Limensions oE this species exceed those of the form just mentioned as 
BhyrachoraelEa cf. trinodosi so greatly that young forms of BhyrachonelZa mutabilie 
of the same size as the specimen from Muth, must have been still more oompletsly 
smooth, that is, without rihs. For the rest, both are so closely related to emh 
other that the specimen from Muth, indicst,cd as 11. of. trimdosi, oould as well be 
regarded as a small collateral form of &. mutabilie, or Rhynchonelh mutabilis a 

gigantic form of the Alpine B. tl.lnodoai. It resembles in pa r t i cub  
those forms of Bhynchonella trinodosi whioh, having a high frontal lobe, 
possess two folds in  the sinus of the large valve, and therefore a frontal lobe 
with three folds, as for instance, the specimen which I have figured (loo., tab. 
XXXII,  Fig. 28). For the greater number of the specimens before me of B ,  
mutabilis, that is five out of seven, possess two folds in the sinus, which in 22- trim- 
dosi occurs only exceptionally and may therefore point to a more intimate connec- 
tion between the isolated form from Nutb and R. mutabilks, than between the 
former and B. trimdotti. The folds in  B. mutabilia are rather long and high, 
and sharp-edgad a t  the line of junction of the valves ; the septum and dental-plate 
are inoonspicuous and not nearly so strongly developed as in B. Griesbachi. 

Sholiczka compares his B. mutabilh with B. serniplecta from St. Oassian, 
which it, however, only very slightly resembles. From the liasaic 12. variabizh, 
Schloth., and related forms (as e.g., 22. au&iaca, guess) it is distinguisbd by the 
fact that ita ribs do not begin a t  the beak ; and from all triassic species grouped 
round R. trinodosi, m., by its muoh greater size. Gabb's Rhyfichonella linguhfo 
from the trias of California is perhaps closely related to it. 

Locality.-According to Stoliczka in the lower (?) trias of Lilang on the Lingti 
River in Spiti. The rock from which the specimens are derived is r dark lime- 
stone. Whether the geological horizon of the species under description is the same 
as  that from which the fauna likewise oucurrina; st Lilang, with Sp&$erbo Strw 
cheyi mmes, must be left undecided for the present. 

A number of other speoies of Bhgnohonella, which will now be described, be- 
long to types different from those dready dealt with. 

RHYNCHONELLA (?) SALTERIANA, Stol., P1. 11, Figs. 141, 15. 
Rhynchonella Saltsl.iano, Stoliozks, in Yem. Geol. Survey of India, Vol. V., p. 41, pl. III., Fig. 11 (r%c 

Fi$, 12 ). 

Under this mme  Stoliczka unitee two forms, one ef whic11, Fig. 1'2, cornea from 
s light-co'lmred limestone of unoertain age, of the A,ust,ritra Salzkammergut ,(aeigh- 



bourhood of Ichl, Halletatt and Aussee). As it differs widely from the original 

Rhynchowlla Salteriaaa, represented by Fig. 11, it is not necessary to bestow any 
further attention upon it. 

Of Rhynchonella Salteriana, Stol., I have, besides Stoliczka's original, Fig. 11, 
a second specimen which was collected by Dr. Diener in the Slialshal section, near 
Rimkin-Paiar. Both specimens agree specifically on all points, and prove that one 
is dealing with a well characterised species, which is very well described by Stoliczka 
but very inadequately figured. 

Rhynchonella Sulteriana is a form with an oval outline, with close ribbing, 
proceeding from the beak. The median part of the frontal area is a little raised, 
correspondi~g to a low but distinct median lobe of the small valve. I n  this median 
lobe tbere are seven ribs ; six, therefore, of them belong to the median part of the 
large valve, which scarcely possessea even the indication of a sinus. I n  one of the 
two specimens, one of the two outermost of these middle ribs is doubled, and this 
duplication agrees in position with a fine intercalated rib in the corresponding 
furrow of the large valve. Each of the lateral areas of the shell poesessea from 
five to six ribs, mhich gradually become weaker. The ribs are bluntly rounded. 
The frontal area is thick, the lateral margins appear flattened, or even somewhat 
hollowedout alid also smooth. Tlie beak of the small valve is broad, flat, and medi- 
anly somewhat sunk-in; tlie beak of the large valve is strongly incurved, and so 
closely pressed against the beak of the small valve that no kind of opening can be 
observed in it. Stoliczka's drawing, Pig. 11, is here completed according to its 
analogy with Fig. 12, an undoubted Rhynchonella, wrongly considered identical, and 
also the description (p. 41) oE tbis beak is taken from that Rhynchonella, and not 
from the original of Fig, 11. The latter indeed possesses a beak closely pressed 
against that of the small valve, one side of which shows a dental plate, exposed by 
weathering. The second specimen of this species has a perfectly-preserved beak, 
whose form strongly recalls that of the beak of the palteozoic genera of Rhyn- 
chonellidze, Rhynchotrema, Hall, and Anastrophia, Hall. Unfortunately with the 
slender material representing this Asiatic species hitherto available it has been 
impossible to learn anything respecting its internal structure. The shell appears 
to be fibrous, but I cannot make out that i t  is punctate. 

There is no species known in the Alpine trias which could be compared with 
Rhynchonella Saltel*iana even in  the sliglitest degree. The form is quite isolated 
among all the brachiopoda of the trins. I t  does not appear to me perfectly clear 
that it is necessarily a Rhynohonella or even a Rhynchonellid, and I cannot help 
thinking that it may be a spire-bearer.' A certain resemblance which it bears to 
Spirigera (?) N~tlilagii, nov. sp., to be dealt with later in tho Appendix, streng- 
thens me in this suspicion. I have therefore put a query to the generic name of 
Rhynchonella Salteriana. 

Locality.-Stoliczka's original comes from Lilang on the Lingti river in Spiti; 
the seaond specimen was collected by Diener in the upper Muschelknlk near Itim- 
kin-Paiar. The speoies, though rare, seems thus to be widely distributed. 

Rsllzarks,-Rhynchonella Salteriaaa, Stol., cited by Oriesbacll in his " Geology 
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of the Central ECidlayas," Mem. Q. 8. I., Vol. XXIII., p, 143, as ocourriug 
misted with Bhynchmlla semiplecta, var. (R. Grrieebachi, m.), does not belong 
to this species, but is rc new Retaia, which will be described later on as Ret~ia 
himica, m. 

RHYNCHONELL A TSEOB ALDMNA, Stol., P1. V., Fig. 15. 
BAiyctahoneZka Theobaldiana, Stoliarka, 1. a, p. 41, PI. III., Fig. 10. 

Thie speoies, which is represented only by the specimen described by Stoliczka, 
is in more than one respect doubtful ; and it  is even a question as to which horizon 
it oomes from. 

The specimen is greatly distorted and crushed. The large valve is pushed 
into the small one near the frontal area, so that a deep sinus with acute-lateral 
margin results, which oertainly was not there originally, as the fissures in the shell 
on eaoh side show. The median part of the small valve ia alao pushed in near the 
frontal area, showing here a kind of irregular folding. The beak is medianly cleft, 
and possesses thick lateral parts, beaide a narrow thin-shelled median area a t  the 
baok. Were the specimen not so oompressed, and were i t  not from its shape 
a Rhynchonella-beak, one would be inclined to regard the speoimen as a greatly 
crushed form of Spirigera Stolicakai; but on a closer comparison, it does not 
seem to belong to it, but to be actually a smooth Rhynchonella, whose natural 
outline one might imagine to have been oonsiderably wider than the cornpremed 
speoimen shows. A ohurnstance which argues very strongly in favour of its 
Bhynchonella nature is the following. Between the median part of the small 
vdve, that is, the broad frontal lobe, and the sidea of this valve, runs on each eide 
a sigmoidal Furrow-like depression, which is scarcely developed in this manner in 
smooth species of Spirigera, but is generally present in Rhynchonella. T b  
specimen would have been better left undescribed, but as the name exists, i t  must, 
for the present a t  least, be retained. Perhaps bettter specimens may be found one 
day, and also information obtained at  the same time as to the stratigraphical 
horizon to whioh thia form belongs. 

Locality.-Found, according to Stoliczka, at  Muth, in the Pin Valley, in  
Spiti. 

RHYNCHONELL~ (NORELLA) KIWI, noV. 8P., PI. II., Fig. 16. 

A Norells, 3. pocreatriz, has already been described above (p. 9) 
from the Otoceras beds of the lower trias. I n  the horizon of Biry~bclionell~ 
Upieubachi, m., a t  the base of the Muschelkalk of the Him&layas, a Norella was a h  
found. Judging from the only specimen as yet known, the species is more elong- 
ated, narrower, and at  the same time thicker, that is, more inflated than Norello 
fnulcreat&x ; the sinus of the small valve begins nsarer to the beak ; for .the rest 
it is very near to that older species, and has, like it, a small number of faint folds 
at the frontal margin. In the present specimen there are eight or nine ~f aueh 
folds (three of which belong to the frontal sinus), not taking into account the 
eaa,raely perceptible sinuosities of the lateral margins farther outside. The beak 
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is small and painted, its edges rather sharp ; the lines of junotiotl d t& o a l m  we 
blunt, the front is thick. Tlre shell is distinctly coarsely fibrous, Amabg the sp&ee 
of Norella of the Alpine triaa there is mrcely one species that is particularly cbsdy 
related to N. Ehgi. R. Ronalia, Salomon, from the Marmolata might be taken as 
the most closely related form; i t  possesses, however, no lateral folds, but a deeper 
sinus. 

Salter and Blanfotd ia their Palsontology of Nit$ (PI. IS, Fig. 11) figure a 
species as Ehynchm22a retrocita, Suets, which bears a certain tesemblance to 
Norella XWi, but should, according to the illustra'tion, possess much finer 'and 
clo~er marginal folds. Stoliczka has already pointed out that this Niti species 
cannot be the Alpine ft. retrocita, Suess, which moreover has since (Abhandl. 
d. geol. Reichanbt., Sm., p. 808) been recognised as a Terebratulid, find bas 
obtained the generic name of Nucleatula. 

.L~cality,-Associated with the more abundant Rhyncbnella Q~iesbdcAi, m., 
at the base of the Musohelkalk, in the section of the Shalshal Cliffs, three m i h  
south of Rimkin-Paiar, investigated by Qriesbach. A single Bpecimeh colle'ctad 
by him. 

&pirife Straaheyi, Salter, Pnlaontolcgy of Niti, p. B, pl. IX ., Fig. 13. 
S p i r i m  &(~rlieyi, Mte~ aaeordiag to 8talioekq I. a, p, 3& 

&alter was the first to hention this species as coming ftom the Nid Pm8 
(flajhoti Pass, -according to Stoliczka) ; Stoliczka himself haeibg h o w h  it f r ~ m  
Lilang in Spiti. Diener brought home numerous specimem of it from Rimkh- 
Paiar, where it appears to be one of the has t  abundatlt ko t t r~ i~  in ceit~n deptysih of 
the Muschelkalk of the Sh~lshal Cliffs sectiob ; in any cat@ it is the most remarkable 
brachiopod of that horizon, which Diener has indicated as the horizon of #&Ates 
Prahtada. Beside8 these forms from Rimkin-hiat, 1 have d.s6 Before ma specimehs 
from Lilang mentioned by Stoliczka, in addition to two bpeeimehs ffom Rajhoti, 
the first looalitf of this species, so that an exact cbmparimn and a t ~ u s t e ~ o r t h ~  
identifioation of all these discoveries is pmotioable. Spirfe4.i~ Strucheyd i's 
rather cloeely related to the well-known Spi?@?rka frogilis of the European 
Muechelkalk ; in larger forms, however, it acquires a very extraordinary appearance 
for a mescnoic Spiriferina bp the extension of the hhgles of the hihg6-1in.e into 
wihg-like points, which recalls very vividly mahy palmzoic types of 'the &@called 
winged Spiritetidte. peculiarity aaa pointed out bp 'the Brst dbacribet of the 
8 peoies. The younger apecimaas of 8pbgerina Struchepi (cf. H. W, Pfgs. 3,12) 
already possese a, wide hinge-line with vefy broad and rsther high ares, $0 that the 
greatest breadth of the  hell in them occurs already ih tbe hinge-line. Beginnfng 
with a certain size a further v e v  pronounced growth ih breadth resdtg whefeby 
the hinge-line is drawn out into pointed wings. At first sight these specimens With 
the elttraordinarilp pointed w i n e  might be regarded as a distinct species whidh s l ~ o  
finds eltpresaioh in my previous observations upon Diener's work (1. c., p. 571 (39) ), 
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mentioned in the introduction. More minute exarnilaatbn, however, showe that one 
has to deal here only with one form, which also a q m s  with Stoliczka's view, 1. o., 
p. 38. The great variability of forrne in the Bpiriferldae ie a well-know3 faot, and 
fw i11'ust~ation Of this one may compare, among others, b b  work of Gosseket w h b b  
bas recently appeared, via. l h d e  sus lee variatrioas Bu S p ~ f e r  V e m  J l i  (M6m. 
de la Sm. (3401. du Nord, tom. IV., I. Lilie, 38941). The me&n line ot the vabvea 
in Sl)i+erho Stradbeyi k occnpi~d eithep by a rapidly widening sinurr, or a l o b ,  
which is undivided ; on each dde of i t  follow in yoanqer iwms five to six ribs, 
rr;b,icb, as growth proceeds, have some lee8 distinct ribs added $0 them towrrrde the 
outer s ib .  The wing-like extansions of the sides remain always quite indistinctly 
ribbed ; sometirnee distinct folds are seen st their outer margins. The semi'- 
circular latenal margin of the younger specimens ie modified in t h e  older forms by 
the devdopcnenb o? the wing8 in a corresponding manner, and acquires with the 
full development d the points of the w i n e  (Fig. 9) a slight erna~gination beneath 
t b m .  The ribbing as a whde ie feebly developed. The tesb, espeoiallp near the 
beak, is considerably thickened, and in the manner characteristic of the Spiriferi8m 
marked wart-like throughout. The striation oP growth is ih general weakly 
developed, and irregular ; though in some larger speoimens it becomes stronger and 
closer towards the frontal margin. 

The hingearea of the species is verg wide and also of considerable herpht, 
almost level, and horizontally striated ; the beak only moderntely incurved. The 

. inner structure of the beak is tripartite, but in such wise that a t  the incurved 
point the three septa are oompletely fused together by a callosity of the shell (Pigs. 
6, 7,13) and only a little farther down do they become free and separabed from one 
mother (Fige. 4, 6 ) .  The dental plates as well as the median septum remh verg 
fw on the cuter side of the beak (Fig. ll), and1 the median septum projects inkir- 
mlly up to the middle of the shell (Fig. 8). However similam the younger forms 
of tbis speoiee may be to the European Muschelkalk form, Spir.ifm'na fragdlk, 
Scbloth., sp., the Asiatic species differs so oondderably in adult forms from the 
Alpine4peciea jusli nemd, and from all related to it, that a oloser oomparison of 
theiz charmtern seem to be superfluous. But the younger epecimens of Sp&+fmiaa 
Stracheyi are also reoognizable by their wide hinge-line, and especially- by the 
remarkably quick widening of the median grea of the valvee. But that, with 
r e p r d  to this feature, forms having a greater similarity oocur in the Muschelknlk 
of the Alpe, the species, uis. Spimyerim fragilia, Sohlotb ., var. lde&ntmta, Phil  ., 
and Spi$$wiw Posswti, Phil ., mcently made known by Dr. E. Philippi (Zeitsahr. 
d. Deutsch, geoL Geeell. 1896) show. Forms, similar to the adult ones OF 
Sper$erina Strcicheyi have, however, as yet never been found in European triaseio 
deposits, and even the best developed. speoimens of Spirgerko fragilis from the 
German Musohelkalk never possess, to my knowledge, snoh strikingly wing-like 
extenions of: the binge-line as those of 8giflerh~lrt Stracheyi, which a;iv~ to this 
species the habit that so vividly recalls the palsozoic Spiriferidp. As an example, 
the great resemblance to Spiqferdm octoplicata, Sow., acoording to Davidson, ini 
Quart. Journ. XVIII., 1862, P1. I, Pig. 13 (likewise an Indian form) may be 
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pointod out ; also Spiriierka alata, Scliloth ., sp. from the permian deposidc (fide 
King) is extremely like S p i g e r h a  Strach~yi. 

Moreover, we shall see that other forms, still more closely related to Spirverhn 
frogilk, are also not foreign to the Muschelkalk of the HimMayas, and these will be 
compared further on under Spimyerhaas biZarage&, 8to1. S tolie5 ka himself refers 
to Spk+erina cf. fragilh, 8ohloth ., from Muth in the Pin Valley. The specimen 
in question is however, an undeterminable fragment of a form with more numerous 
ribs than Spi$e&a fragilia ever possesses. 

Locality of Spififerina Stracheyi. -The original locality of this speciea is, 
aocording to Salter and Blanford, the Niti Pass, whioh, according to S toliozka, 
would be equivalent to the Rajhoti Pass. Stoliozka himself records the species from 
Lilang on the Lingti river, in Spiti. A greater number was collected by Diener in 
the Shalshal section, near Bimkin-Paiar, in those beds which Diener designates as 
the horizon of Sibirites Prahlada, which, however, might more suitably be called 
the horizon of Spityferina Stracheyi in reference t o  their typical and most widely 
distributed form. 

For the illustration of this species given on Plate IV ., speoimens from all the 
three localities were ohosen. 

SPIEIPERINA LILANBENBIB, Stol., P1. IV., Fig. 2. 

8'~fs l .  (SfiMs+ina) Glargsrrais, Stoliozka, 1.0 .~  p. 38, P1. 111, Fig 4. 

Stoliczka's original specimen is before me ; it comes from Lilang in Spiti. It 
is easily and markedly distinguished from the younger, narrower forms of Spin'- 
ferina Sfracheyi, Saltar, desoribed above, by its much narrower hinge-line, whieh 
does not ctoincide with the greatest breadth of the shell but falls short of it, occupy- 
ing about two-thirds of i t ;  further by a narrower and shdlower sinus, and conm- 
quently by a leas elevated median lobe, as well a3 by a somewhat larger number of 
lateral ribs (7-8). The hinge-area is in proportion to ite lesser breadth tolerably 
high, the beak slightly inourved, internally probably tripartite, and very likely, tu~ 
in 5. Strwheyi, filled with a oallosity of the shell at  its extremity. The surface of 
the shell is comparatively coarse-grained. Spiriferina lilangeneis is distinguislled 
from the Alpine forms of Spirrferina fragilis, to which i t  is otherwise remarkably 
similar, by the conspicuous ooarse graining. Besides which its hinge-area is perhaps 
still narrower than that of Spirverina fracgilis generally is, and its ribbing appears 
to be somewhat more crowded ; it might therefore'be advisable to retain alm this 
form under the name given to it by Stolicrka. Stoliozka himself oomparm it, on the 
ground of its shape, with the Rhstic Spiriferina Zrlmrnrichii, Buese, to which it 
bears, however, only a very remote resemblance, as the absence of ribs in  its sinue 
shows. 

Locality.-According to Stoliczka, near Lilang, on the Lingti River, Spiti. 

Remarko.-Spiwyeriraa lilangensis, Stol., var., referred to by Qriesbach in his 
" Geology of the Central Hidlayas," p. 143, from Bed 3 of his upper trias of the 
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8lralsllal section, is not identical with this speoies. This ~pecies will be described 
below as Sparifelbaa ehalshalenei8, nov. sp. 

SPIRIPEEINA (MENTZELIA) K~VESKALLIENSIS, (Suess) Boeckh, P1. IV., 
Figs. 15, 16. 

8 p i r i f l k  Xarasskallisnsir, Snees, Btnr, Verhandl. der k. k. Eeichsand., 1866, p. 246 et ssp. 
Bpirfer Spiticnais, Stoliczka. MBm. Oeol. Snw. of India, Vol. V, 1866, p. 39, P1. 111, Pig. 6. 
8'riybrina BreocskaZlicdu, Suess. Boeokh, Geol. Verhiiltn. d. aiidliohen Bakony, 1873, p. 175, PI. XI' 

Piga 2 2 , 2 ~  (firat illuetrations of Spirgerima Kmvcskdliewb, Suew). 
S-oimterina (Mentselia) Xc~t,eskalZiewu (Sueas) Boeokh. Bittner, Braahiop. d. alp. Tri.e, 1890, p W, PI. 

34, Figs. 29-94. 
Bpilife7ina (dfmtwlia) of. Sp i t i cdr ,  Stol., sp. W. Balornon " Marmolatq" 1896, p. 87, PI. II., Figs. 7-16. 
Bpirifen'ma (Mentmlia) Kcaeakalliena'r (Sueac). E. Philippi "cfrignagebirge," Zeiteahr. d. Deubch. 

geol. Gemell., 1896, p. 720 (including the vnr. 8pitiensir, Stol.), 

With reference to the two species, namely, S9iriferino (Mentzelia) Keveskal- 
liensia and Spiriferina (Mentzelia, Spitieneas, there is no complete agreement as to 
their relationship, as may be judged by the above citations. The Himtilayan 
species wae based by Stoliczka principally upon a specimen whioh is distinguished 
by a beak remarkably thick, and strongly inourved ; it partly projecting over and 
covering the narrow low and inconspicuous hinge-area. This specimen is represented 
in Fig. 16. Stoliczka himself remarks that he knew a second specimen from the 
same locality, whose hinge-area ie more distinctly developed and whose beak is less 
strongly bent over than in his original specimen. The latter is indeed remarkable 
for the extraordinary development of its beak. The foregoing is also proved by the 
fact that there are two more specimens from the Himtilayas before me which in this 
respect are not essentially distinguishable from the European Mentgelia K~veskal-  
liensie, a species very widely distributed in the Alpine Muschelkalk deposits, using 
this term in its widest sense. One of these speoimens (figured on P1. IV., Fig. 15) 
poeeesses just the flat, somewhat oontracted shape of Mentgelia Xmeekallieneis, var. 
miarorhyncha, from the Muschelkalk of Wengen in South Tyrol, figured in Braoh. 
d. alp. lkias, Tab. 34, Fig. 34 ; only there is a somewhat greater thiokening of the 
beak than in the Wengen s p i m e n ,  which produces an approximation towards 
Stoliozka's original. Einally, the seoond specimen (fragment of the large valve) 
possesses a much higher and flatter hinge-area, just like that of the common Euro- 
pean Mentzelia Kmeskallienek, and can therefore in no way be separated from it 
specifically. It seems therefore to me most advisable to regard 8. Spitbnaie 
merely as a sub-species, or variety of 8. Keveekolliensis, in acoordance with Philippi's 
views in his paper cited above. This would then represent among the finely 
ribbed species of Mentzelia pretty nearly the same type aa is illustrated by forms 
such t~ var. mrorhyncha, or var. judicarico among the many shaped varieties of the 
smooth Mentzelia Mmteelii (cf. Braoh. d. alp. Trias, Tab. 34, Figs. 20, 26). 

~a1 i ty . -The  species is now known by four specimens from the Muschelkalk 
of the Himalayas a t  the following places, viz., the original specimen of Stoliozka's 
S. Spitieneh at  Lilang on the Lingti River, in Bpiti ; Dr. Diener brought a similar 
speoimen, which however, is almost entirely a cast, from the " Upper " Musohel- 
kaik of Itimkin-Paiar; and Mr. 0. L. Qriesbaoh, the Director oE the Geologictal 
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8urvey of India, oollected a specimep on the wastern slope of the Biakank Bsss 
from the lower triaa, Bed 122, that is, from the Ammonite Division of the Muschd- 
kalk. I t  is somewhat orushed, but otherwise, especially in its outline, well pre- 
served; and lastly, another specimen, that is, a fragment of a large valve, was 
found by Dr. Diener in the Bambanag section, in the beds lying between the 
Otoceras beds (evidently in the wider sense) and the Muschelkalk, This, as men- 
tioned above, is nearest to the more abundant form of the @urope+p @. KeaeekaZ- 
lieneie. 

Rerna~k8.--5toliceka raises the question (L c., p. 39) as to the relation whioh 
Salter's Spirifer OM4ami bears to S. Spitiegsi8. Among the specislens which I 
have examined there is none which oould be compared with this remarkably thiok 
form, whioh according to Salter's dewription may rather belong to the smooth- 
shellcd species. 

BETZIA IUMAI~A, nov. ep., PI. IV., Figs. 17,18. 

From the same horizon (Bed 121) from which the above-described Rhyn- 
chonetla Glriesbacki comes, I have beEore me three specimens of a beautiful ribbed 
braohiopod, which doubtless belongs i n  its wider original sense to the genus Retzia. 
These spmimens were also collected by Qriesbach. They possess only a superficial 
resemblanoe to Bhynahonella S(dteriana, Stol., under which designation they were 
formerly referred to. Thie name is, however, already marked with a query on the 
original labeL 

The outline of Betzia himaica is broad oval, or, almost elliptical, completely 
rounded ; the beak ie slightly incurved, and possesses a terminal opening beneath 
whioh a very low, but rather broad, Retzia-like area can be made out with tolerable 
distinctness. The hingeline of the small valve is provided with little ears on both 
sides of the incons~)icuous beak; they are, however, only slightly marked out from 
the reet of the surfa& of the shell. About ten or eleven ribs (and of these 9 to 10 
being on the small. valve) traverse the surface of the shell. Among these there is no 
median rib in the small valve speoially marked, either by being elevated or depressed 
in contrast to the lateral ribs, as is distinctly the oase, one way or the other, in most 
~f the species of Reteia of the Alpine trias. The shell itself is distinctly punctate. 
A slight polishing of. one of the specimens sufficed to prove the existence of spiral 
oonm which are very loosely coiled and oonsist of at  most 4 to 6 whorls. 

Though the structure of the beak and the region of the area in this species 
combined with a punctate shell and spiral oones, provg to be quite sufficient to 
plape this form in tihe genus Retzia in its widest sense, yet it differs by reason of the 
slight development of its area and the hardly marked median rib of the small valve 
so greatly f r ,~m al l  known, species of $etzia of the Alpine t& (putting aside 
Betsia pabhygat$er, Laube, whioh represents quite a divergent type) that the 
question may arise whether it would not be better to place i t  in one of the related 
genera of the Retzia grqup, 50 long, however, as its internal structure is in- 
completely, known, this  ann not, be decided even with an approach to certainty. I t  is 
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not even yet settled whether the apecia of Retda of the Alpih4 trias t?ad &main 
3n this genus in ttw aarroter aensb We shall moteofrer see later oh t'hht such 
Alpine hkme of Retzia are hlso r!ichly mpresenfed ih the upper triab of the E im6- 
iayaa. 

hcaZ2y.-Three specimens fmm Bied 121 of t'he h w e r  Triag" three milee 
m t h  of Rimkh-Paia~, associbted with ,the more abundaht BAymho+tella g;rri&8- 
b h i ,  m., dlected by Griesbhch. A8 a third speoies which haa been hitherto 
k m a n  in thin smnl fahna of the a Lower Mnsbhdhlk ", the moke he Bhyn- 
ohonella (NdpeZla) .Kin@ was mntioied abpe; 

BPIRIGEBA (ATBYPIS, auct.) ~TOLICZKAI, nov. sp., PI. 111. Figs. 1-17. 

d t h p ' r  (S?i+~e*a) B b * o R m g d  (8-1, Mtei and BknM : Pabarntology of Niti, p. 70, FQ. 9, w. fi. 
dthyric Strchmaytwi (Suem), Stoliccke, 1.0.~ p. 43. 
Spirigsr~~, nor. sp, Diener, In., p. 39. 

I'he Spirigera from the trim of the Eim&layaa hete to be discussd is wt b t b  
m o t e s t  degree identical with Spiriva Stro?mayeri of the Norh Hdlstatt Uhe-  

, stone, thhugb it may Be ao outwardly in individual specimens (cf. Brach. d. Alpiaen 
Trias, Tab. XV., Figs. 9-25). Both species belong even td quite dhtitiet shb- 
-em of 8pki@ra ; S p i r i w  Rrohmyeri is a diplospire form, while 8. 8 t d h k b i  
bdongs to the haploupire speoies of Spirigem. 

The variability of thie species is very sonsiderable ; there a* broader and 
wmwer, thicker and flatter f 6 m  of i t  The development of the e h s  md thb 
m p o n d i n g  lobe &o vary to a great exhnt. Young fom (e.g., Fig. 1,) in which 
the sinus is whnfing have an appearanoe if there were no definite oharactem 
marking them ; in older specimens the breadth and depth of the developing siaus 
m a p o n d  mostly with the breadth and thiobnesa of the ihdividual, so that bkoader 
and flatter form (e.g.,,xiga. 4,6,10,18) generally ~RXWEI a broider and &tter &us 
with a correspondingly less prominent lobe, the nariowef and thidker epecimens 
(Figs. 6, 11, 14) having, on tihe other hand, a m w e r  dnue and a more btrongly 
elbvated lobe. 

The greater number of the speoithens under desoription are in the condition of 
a t s  in whioh the shell is preserved only at the beaks (Fige. 2, 8,18). Only 
e x c e p t i d y  is there a spedmn with dompletely pdserved shell (e.g., Pig. 7), 
whioh pcmm&~ 30bmbly regular, fine striae ol growth n#6n ita iowt suhce. 
The sribsfahoe of the shell itself is fibrous, hut shows ohly here and thwe in a 
very incomplete m8nher that oonverghce of the fibres in the m a n  line whioh 
ie ~ u l i a r  to mod of the &io dpeoies of Spiripta. The ehbll is ettongly 
thickelled in the umbonal region, espeoially et the sidee, while the Wedien part, 
particukwly that of the large valvb, d h a  not poeaess this thickeniil . A kihd O£ 

incomplete median septa1 thiokening (Pigs. 2, 16) which, however, dolee not SOBUI 

to be conabntly pmnt ,  shows ibeelf sometimes on the a h d l  vdfre; but here 
aleo the sidea of tha beak are always provided with $bry ~ M n g ,  h l y  attaubed 
shell (Figs. 2,8). At the beak of the large valve the median between the 
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strongly developed dental plates has always a thin shell in striking contrast to the 
very massive shell of both lateral a r m  outside the dental plates. Thie atruoture 
is very conspicuous in cross sections (vide F i p .  8, 9, 16). These thick-shelled lateral 
parts of the beak sometimes break off (Fig. 11) ; and they have in some specimens 
special oavities (Fig. 9). The structure of the beak here referred to is in itself 
sufficient to distinguish this species very strikingly from the Hallstatt ose, oi~., 
Spirigera Strohmperi, Suess, with its enormouely thiokened beak, whose greatest 
thickness of shell lies in the median line (type of the sub-genus Pexidella, m.- 
Bmch. d. Alpinen Trias, p. 2&, Tab. XV. Figs. 22, 23, 24). The Hallstatt s p i e a  
haa also no dental plates in the beak, which again are very strongly developed in 
Spirigera Stoliczkai, and fuse at  the point of the beak with its lateral walls (Fig. 
8). These extend rather far down a t  the outer side of the beak (Pig. 11) aa in 
Dielasma among the Terebratulidm, which is noteworthy, because a typical Dielmma 
speciea o c c m  very frequently associated with S. Stolicakai, vie., Dielasma Mmcb 
layanurn, n. sp., to be described later on. The cardinal process of the small valve 
is very strong and is hollowed out from the interior of the valve (Figs. 0, 16). 
The spiral cones consist of a very large number of whorls ; that is, there may be ten 
or even more of them ; they are haplospire ; a weathered speoimen (Fig. 17) shone . 
very distinctly close to the first whorl of the principal lamella the accessory lamella 
which accompanies the former for a short distanoe. Muscular and vascular 
impressions are sometimes also noticeable in well-preserved casts ; they are richly 
branohed in the direction of the front of the shell and produce an indistinct stria,- 
tion on the cast (Fig. 10). Spirigera Stolicskai distinctly ditfers from all known 
triamio species. The differences betwzen it and the Alpine speoies, viz., S. Stroh- 
mayeri, Suess, formerly regarded as identical with it, have just been specially 
pointed out. 

Aoca1ity.-One of the most abundant species in the horizon in which SpirC 
ferina Stracheyi, Salter, is found and with which it occurs every where in association. 
I t  is recorded from Rimkin-Paiar where i t  was collected by Diener in two 
different places at the Shalshal Cliffs. From Lilang on the Lingti &her in Spiti, 
from whence come the specimens mentioned by Stoliczka, and according to him thia 
speciee also comes from other places in Spiti, that is, Branghar, Kuling, Khar, 
and so on, 

The specimens found by Strachey at the Rajhoti Pass, in Niti, recorded by 
Salter as Spirigera Strohmnyeri, Suess, would, in harmony with Stoliozka's views, 
also be identical with the form here newly described as S. Stoliczkai, for Stoliczka 
llimself unites that species with his S. Strohmayeri, from Lilaug. This is also 
probable for the reason that the rest of the brachiopods assigned to thie fauna 
occur also a t  Rajhoti. SalterJs illustration (c'Palseontology of Niti," Fig. 10) agrees 
very well with the smaller specimens (Figs. 6, 12, 14) of our Spirigeras Stuliazbai 
liere figured. 

Both Salter and Stoliccka record Spirigera DesZmgchampsC, Suess, a second 
apeoies from the Noric Hallstatt Limestone, from the same localities in which 
Spirigern Slolkcskai occurs. S?ir~get o Deslongchampsi is also figured by Salter 
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(Fig. 8) ; but this illnetration is by no means sufficient to establish the ooourrence 
of the species here mentioned. Btoliozka records a single specimen of Spiripera Des- 
longoharnpai from Lilang, in Spiti, whioh shows the spirals on one side weathered 
out. I oan scarcely doubt that he had in his mind the specimen figured on P1.111, 
Fig. 17, whioh I assign with full certainty to Spirigera Stoliczkai. The ooourrence 
of a form indentical with, or even cloeely related to, Spirigera Dealongchampai in 
the horizon of Spiriferina Sfracheyi is therefore not to be regarded as in any way 
proved. It may, however, be pointed out that 8. Stoliczkai stands, as a haplospire 
species, considerably nearer to Spirigera D~alongoharnpai, which is probably 
also haplospire, than to the widely differing diplospire Pexidella Strohmayari 
in which most of the specimens were formerly plaoed. It is of course to be 
expected that in course of time other speoies of Spirigera will be found in the 
middle trias of the Himilayas, as has been the case with the Alps. From Lara in Spiti 
there oomes already a much compressed form of a Spirigera which may possibly 
have belonged to another species. The complete absence of the type of the ribbed 
Spirigera trigonella, so generally distributed in the European Muschelkalk depo- 
sits is very remarkable. 

TE~EBRA;ULA (DIELABMA) HIMALAYANA, nov. sp., P1. V., Figs. 1-8.10, 11. 

Waldheimia Stoppauii. Bnescl, b l t a r  end Blenford, Prlreontology of  Niti, p. 71, Pl. IX., Fige.  6, 7. 
Waldheinriu Stoppanii, Suew Stoliozka, Lo., p. 44. 

I n  the Muschelkalk with Spiriferina Stiwacheyi there ocours, besides t]lis 
typical form and in addition to Spirigera Stoliczkai desoribed above, a third abund- 
ant species, a Terebratulid which has hitherto been assigned to Waldheimia stop- 
panii, Suess, although it is not in any special degree externally like this species of 
the Lombardic-Esino Limestone. Also in the internal structure, a t  least in that of 
the hinge and umbonal region, the two forms differ considerably from each other, as 
already proved by the absence of dental plates in the Esino species, which in this 
respact connects it with Canothyris vzstgaris of the Muschelkalk, while the 
Him4layan species shows by its particularly strongly developed dental plates that 
i t  belongs to Dielasma. A simple comparison of the " cardinal " sections of both 
species based upon the figures, P1. V., Figs. 3, 8 (of Dietasma Himralayaraum) and 
PI. V., Fig. 9 (of Cenothyris mlgaria, from an Alpine locality) makes the great 
difference# between the two groups in this respect apparent. The cardinal seotion 
of Waldheimia Stoppanii, suiss, from Esino, agrees perfectly with that of Cano- 
thyris vulgaris, as I had an opportunity of convincing myself by means of speci- 
mens in the Kaiserlichen Bofmuseum i n  Vienna. The assignment of the species 
from Esino to Carnothyria, which was hitherto by no means assured, might now be 
the most suitable, considering the relationship of the two species. 

Externally also the two species, Dielaama Himalayonurn and C~nothyria 
Stoppanii, are very different. Even the largest forms of Dielasma Himalayanurn 
hitherto known, such as those represented on P1. V., Figs. 6, 7, 11, possess only a 
slightly elevated frontal lobe, whose median arsa is scarcely ever bordered by , 

1 
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strongly marked slopes, or, on the large valve, even by distinct sinusea. I n  contrast 
to this, even much smaller specimens of C~raothyria Stuppanii, Suess, sp. from Esino 
sow a sharply marked lateral bordering of the elevated frontal area, which mostly 
goes so far that this median area is put into relief by two parallel hollows border- 
ing it. The illustrations in Ytoppani's Petrifications d'Esino, P1. 23, show this 
very well. The strongly diverging dental plates running down on the outer side 
of the beak in the species from the Himtilayas show a further striking and 
differentiating character when compared with the Terebratula from Esino. The 
indentification of these species with each other cannot therefore be thought of. 

Dielasma Hhalayanum, however, is essentially distinguished from the Muschel- 
kalk precursor of the Esino species, the well-known Cemthyrb vulgaris, although 
it resembles thia species externally more closely than it does the species from 
Esino, Coenothyris is also wanting, as is known, in the dental plates extending to 
the wall of the beak, which are so strongly developed in Dielasmcc ~imalayanum. 
There is, however, a form generally united as a variety with Terebratula oulgatia, 
viz., Terebratula EcM, Frantzen (in the German Wellenkalk), which, as L have 
already shown in Abhandl. der geol. Beichsanst., Band XIV., p. 5, possesses 
dental plates in the beak ; and as it could be assigned to Dielasma on this ground, it 
must be employed as an object for comparison with Dielasma Himalaymum. 
Through the kindness of Prof. Eb. Fraas in Stuttgart our collection acquired a 
number of specimens of the south German species, Terebratula Ecki, from the 
Lower Wellendolomit from Rohrdorf, near Nagold. Some of these specimens were 
cut across and the cardinal sections show, in  acoordance with the observation, 
previously published, that this form closely resembles Cenothyrie outgaris, 
especially in the junction of the dental groove supports of the umbo of the 
small valve, and that the dental plates in the beak, in spite of their penekating 
the outer wall, are nevertheless very thin and short. I n  this respect also Tere- 
bralula Ecki is very closely related to Cenothyrie cdgars'~, and the question 
map be raised whether i t  would not be better to put it in Coenothyris, if one should 
be inclined to attribute a higher systematic value to the distinction between Cmno- 
thyris and Dielasma. I n  the opinion of W. Waagen, Ccenothyris is ementially 
a mere variation of Dielasma, with dental plates becoming rudimentary with 
age; while Douvill6 regards the septum of the small valve as the decisive 
feature, a feature which, however, considering H. Zugmayer's researches on 
T~ebratrr la  gregaria, ought not to be over-rated. At the best Ccenothyrh might 
represent a small triassio oollateral branch of the older type of Dielasma in 
wMch, while a quick reduction of the dental plates occurs, the septa1 struoture 
of the small valve is preserved unchanged. Forms like Terebratula Ecki thus 
offer some difficulty, but they are perhaps still best united with Coenothyris. One 
might then perhaps be justified in recognizing in the Rhsatio forms Terabratula 

.gregaria, and T. pyrvormis, Suess (Bhartiw, subgen. Waagen), as represented in 
Cenothyris . 

Z'erebratula Eimatay ana varies externally within oertain limits. There are 
broader and narrower forms, and also the breadth of the frontal lobe somewhat . 
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varies. The ehell is smooth with only indistinct fine and close concentric 
striations sometimes provided on the sides with very weak and irregular radial 
ribbing, which is here and there soen even on the caats. The shell structure is 
punotate. 

The median septum of the small valve and the very strong and ' long dental 
plates a t  the outer side of the beak are quite pemeptible on the cast ; the rest of 
the impressions and elevations on the cast are of a very variable nature, and are 
differently developed in the different specimens. The side parts of the beak beside 
the dental-plate lamella easily break off. 

Terebratula Himalayam strikingly reoalls certain permian species, which also 
belong to the group I)ielasma, as, for instance, Epithyrie elongata, 8chloth. 

Locality.-In the horizons witb Spiriferina Stracheyi, and Spirigera Stolic- 
zkui, collected by Dr. Diener at Rimkin-Paiar at two different places. A specimen 
which was found on the 27th August, 1892, at  Rimkin-Paiar, is recorded as corn- ' 

ing from the Upper Muschelkalk " ; i t  cannot be separated from the other forms 
of this species (Fig. 7) ; the horizon containing Spir8Yerina Stracheyi is known to 
be regarded by Diener as " Lower Muschelkalk." 

h'ot rare at Lilang on the Lingti River in Spiti. 
Rajhoti Pass (according to Stoliczka), where i t  was collected by Strachey. 

The Waldheimia Sloppanii figured in  the " Palseontology of Niti, " certainly be- 
longs here, a8 may once more be pointed out. 

K ~ l i  River valley, from wbich comes one specimen, collected by Grieabach. 

I should like here to add to Terebratula ( Dielasmcr) Himalaya~la some other 
species of Terebratula hitherto only obtained in isolated specimens from different 
1oc.alities ; they being distinguiehsble only in slight details from that abundant and 
very widely distributed species. To the latter belongs firat of all the figured speci- 
mens (PI. V., Fig. 1 2 )  which come from the upper Uuschelkalk of Rimkin-Paiar. 
llhis was assigned by Diener, l.c., p. 39, in accordance with my view, to Tere- 
bg*atula cf. vulgaris, Schloth., and in this speaimen also I could only convince 
myself later of the existence of dental plates. They are, it is true, considerably 
weaker and shorter than in D i e l a m  Rimlayanurn, the frontal area being broad and 
scarcely perceptibly raised in its whole breadth; a fine radial ribbing is very 
distinctly visible on the sides. 

A ~econd speoimen, figureri on PI. V., Fig. 18, oomes from a dark limestone of 
tile horizon of Ptychites, south-east of Muth in Spiti, and was brought home by 
Griesbach. This specimen is extremely like the poor forms of the Alpine species, 
Terebratula vulgaris, but i t  also hm penetrating, and even rather long, though 
very thin, dental plates in the beak. I t s  frontal area is only imperceptibly raised 
anteriorly. I content myself l~ere with drawing attention to those forms oocupying 
evidently a higller horizon than the typical Terebrotula Himlayana  (which 
evidently finds its hsbitat in the older Muschelkalk deposits) and distinguishing 
them by the name of lerebratwta (Diekma) cf. Himalayama, They might perhaps 

s e . 
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be regarded as "stragglers " of this species, perhaps as intermediate forms between 
i t  and the European species of Ccenothyris. As to their relationship with Terebra- 
tula B k i ,  Frantzen, no decision can be arrived a t  without further and fuller 
material. 

TEBEBRATULA (CQNOTHYRIS) ~ f .  VULGARIS, 8chloth;, Sp., P1. V., Pig. 16. 

A single specimen of a Terebratula, from the trias of the Himdayas is before 
me, whioh may be referred with some probability to the most abundant specim of 
the European Muschelka,lk, so far as is possible to judge from external features ; i t  
stands at  any rate very near it. It comes from Lilang in Spiti, and has bee? 
assigned, evidently in consequence of some mistake, to A thy r is  Deslotagchmpei, 
Suess, which form Stolir*zka records only in one solitary specimen from Lilang and 
which in all probability is identical with the specimen of Spingera Storiczkai 
figured here on P1. 111, Pig. 17. That the form illustrated on P1. V., Fig. 14, is 
not a Spirigera is explained by the punctate shell gtructure. The frontal area is 
elevated just as it is in the large specimens of Terebratula vulgarie, and the umbonal 
region of the small valve flattened ; the septum, however, is not very distinct ; and 
dental plates in the beak are certainly not present. The preservation is un- 
fortunately very imperfect; nevertheless this specimen deserves special notice. 

I;ocality.-Lilanq, on the Lingti River in Spiti. Giimbel records Terebratula 
outgarh from a black limestone from B a l a d l i ,  near Dhnkhar in Spiti. 

AULACOTHYRIR LTLANGENBIS, nov. sp., P1. VI., Fig. 1. 

Bhyachonella retvoeita, Snes~~, oar. angrrta, Stoliczkq lo., p. 24, Tab. 111, Pig. 18. 

I t  has already been pointed out in the Abbandl. d. k.k. geol. Reichsanstalt 
XIV. Band, p. 209, that Stoliczka's Bhynchonella retrocita, var. angush only 
possessed a slight resemblance to the Hallstatt speoiee of this name, which, as could 
also be shown, belongs to. the Centronella grocp of the Terebratulidae, and for 
which the genuer Nucleatula was established (Verhandl. d. geol. Reichsanstalt, 
1888, p. 126). 

Stoliczka's speoies belongs, on the other hand, to Aulaoothy ris ; the varietal 
name 6'angusta" given to i t  by Stoliczka oannot therefore be retained as a 

specific name for it, as this name has already been long occupied by the well-known 
&Iuschelkalk speoies ' Waldheima araguda, Sohloth., sp., also a typical Aulaoo- 
tby ris. 

There is o d y  one specimen of Aulacothyrie Lilangerasis known at  present, 
that is, Stoliczka's original specimen, cited above. It represents a strikingly 
flat form, that is, compressed from valve to valve, with the large valve rounded- 
carinate in the median line, and the small valve, widely and flatly sinuated, 
especially towards the frontal area, the depression of the omall valve beginning 
already near the umbo. The shell ir smooth, with the exception of very indistinct 
traces of radial ribbing, whioh appear on the sides. A sharply-marked median 
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septum is present on the small valve, but only visible on the umbo, where the 
ahell has undergone exfoliation ; as to its length, nothing can be said. Tbe small 
beak possesses dental plates which are far apart, divergent and extending to 
the shell-wall. The edges of the beak project very littla 

From the numerous species of Anlacothyris hitherto known from the Alpine 
trias, only A. con8picua from the Hungarian looality Derno, described by me, is 
allied to this species, but only in ite flatter forms, such as have been figured in 
Brach. d. Alp. Trias, Abhandl. d. geol. Reichsanstalt, XIV. Tab. XXVI., Fig. 5. 

Locality.-Lilsng, on the Lingti River in Bpiti; but whether from the 
Muschelkalk proper is questionable. 

Remark8 1 .-Stoliceka refers occasionally to Fig. 9 on PI. IX., in the " Pale- 
ontology of Niti, " concerning which figure nothing is however mentioned in the 
text. I n  fact it is possible that thisFigure 9 might represent a species at leasf 
related to A. LkZangensie. What appearw to be referred to and figurd in 
the '' Pal~eontology of Niti, " p. 71, P1. IX., Fig. 11, as Bhynclmella retrocitar 
Sues@, belongs just as little to that Hallstatt speoies a8 does Aulaaothyrio 
Likzqensirr, here described. Stoliozka has already expressed his doubte in this 
reapect, 1. c,, p. 43. This form, which is unknown to me, might rather represent 
a Norella, similar to Norella Kingi described above. Such forms seem to occur 
more generally distributed in the trias of the Himtilayas in different horizons. 

2.-From the whole region of those Muschelkalk depodts from which the 
above-described brachiopods come, there are no remnants at all of lamellibranchs, 
which, on the ground of their preservation would be suitable for description 
and illustration. It may however be pointed out here that a few lamellibranche 
from these, or related deposits, have been described by 0. W. Giimbel. 8toliozka 
records speoies of lamellibranohs which might have oome from these deposits. 

b. Brachiopoda a d  Lameltibranchiata from the Transitiorr-Horizon between 
the principal aomptex of the dluechelkalk a d  the overlying complex of the 
80-called Daonello-bede," and also from the Eoriaon of Daonelta indica 
(designated by Diener as the Aonoidu-beds). 

If I assign the beds from which the speoies now to be described are derived 
still to the middle trias, or the Mumhelkalk, I have several reasons for so doing. 
First, the equivalents of the Ladinic series of the Alpine trias must lie just in 
th* place in the regular and unbroken euoceesion of beds, which, aooording to all 
accounts, is said to exist here. Secondly, Dr. Diener, when on the spot, assigned these 
beds still io the Musohelkslk in aooordanoe with their position. And thirdly, the 
" ohorological interpretation " by means of whioh E. v. Mojsieovica would like to 
allocate these formations to hie Aonoidea zone is by no means so convincing that the 
possibility may seem to be excluded thereby of their being assigned to a lower and . 
hence a Ladinio horizon. Mojsieovica has been obliged to adopt the expedient 
of dividing the Aonoidea zone in order to make his argument more plausible, and in 
doing this he rev6rt.s to that older view in which the Aonoides zone was not looked 
upon ae equivalent to the Lunz-R aibler bed& but older than these. These rsasono 
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Reem to me quite ~ufficient to link the beds here in question more closely to 
the principal Muschekslk complex of the Himtilayas than to the overlying so-ualled 
Daonella-beds, which, however, eo fa r  as could be judged hitherto mostly contain 
Halobia from the group of Halobia rzlgoaa, while species of true Daonella seem to 
beconfined almost, if not entirely, to the transition formations .which are here to be 
discussed. 

AULA~OTHY~IS  N ~ ~ N G E N S I ~ ,  nov. sp., PL VI., Figs. 3-7. 

This is one of the species of Aulacothyris, hitherto known from the triassio 
deposits, which seem to be without any defined and distinctive characteristioa. 
Outline oval, rounded, or a little inclined to be five-sided ; the thickness of the 
shell rather considerable. The lines of junction of the valves lie in one plane ; the 
frontal outline is level, not in the least bent down in the manner of the greater 
number of species of Aulacothyris ; the small valve poesesses a trace of a median 
sinus near the frontal outline. The rather coarsely punctate shell shows near the 
frontal area mostly strong concentric lines of growth. I n  the small valve there is a 
strong median septum, reaching half ita length ; in the beak there are dental 
plates which are near to one another and extend to the shell-wall. The last two 
features decidedly suggest that the form belongs to Aulacothyris, though the 
presenoa of the Waldheima loop in the interior could not be proved. 

There is not a single one among the numerous species of Aulacothyris in the 
Alpine trias which could be placed particularly near to A. 2\7ilangmis. Only s 
few of them, especially A. pulchella, m., from the Norio Hallstatt limestones, 
have not a depressed frontal area. Perhaps the most closely related to the Asiatio 
species are certain forms of Aulacothyris dualis, m., from the Carnic Hallstatt 
limestones, but these also become larger and develop a median depression in the 
small valve, in consequence of which the frontal outline bends down. 

Locality.-In the moderately thick beds immediately overlying the chief mass 
of the Muschelkalk with Ptychitee, regarded by Dr. C. Diener as the representa- 
tive of the Aonoides zone, these beds being divided into the lower crinoidal lime- 
stone, and an o~erlying Halobian bed. This Halobian bed is the horizon of 
Daonella idica ,  n. sp., which will be described further on. From this horizon of 
D a ~ l E a  iladica, and, moreover, from fragments of the Daonella rock itself, which 
Dr. Diener has brought from Rimkin-Paiar, are derived the two specimens of 
Bulacothyrie Nilangelask figured on P1. VI., Figs. 3, 4. More frequently I got the 
same species from a bed of dark colour entirely filled with Damella indica. This 
bed recalls in every respect the rock of the Shalshal section, previously mentioned, 
and from which a slab of considerable size from the pass situated between Hop 
G&dh and Dogkwa A6r meadow, N. E. from Tsang Chok L6 (HundBs), was 
brougl~t home by Mr. C. L. Griesbach. It is recorded as belonging to the 
Daonella horizon (Black Limestonej of the upper trias. In all probability one has 
here to deal with that division of beds, mentioned above, lying at the base of the 
whole immense mass of the " Daonella beds," forming the uppermost part of tho 
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Muschekalk. I n  breaking up that slab in order to get better preserved specimens 
of Daonell~, there were also obtained a great number of mostly small hraohiopods, 
the most abundnot of which was the species of Azllacothyrie Nilangensis, just 
described. There are about fiEteen speoimens from this locality, three of which 
have been figured on P1. VI. Figs. 6, 6, 7, and of these one is a strikingly elong- 
ated form. Ttlis plate also contains the remsining species of the small brachiopod 
fauna from the horizon of Doanella isclica. The latter will be described further 
-on. 

SPIBIGBRA HUXmA, nor. sp., PI. TI., Figs. 8-13. 

This species whioh occurs associated with Autacothyrb Nilangemis in the 
horizon of Daonella Mica ,  though bearing every resemblance in outline to Spiri- 
gera Stoliczkai, already described from the Muschelkalk, is narrower than that 
species, and is distinguished from the narrowest forms of it by its broader frontal 
lobe, with which is associated a weaker or obsolete median depression of the large 
valve next to the frontal lobe. I n  the formation of the beak the two species are 
also widely distinguished. While in Spirigera Stoliczkai (Pl. 111. Pigs. 8, 9) the 
sides of the beak, outside the dental plates, are thick-walled and the back of the 
beak between the dental plates only possesses a thin shell, the opposite is the case 
in Spirigera hunica, that is to say, the median part of the beak is thickened and its 
sides thin-shelled. I n  S. h u d a  dental plates extending to the shell-wall are 
present. The median umbonal area of the small valve is likewise thick-shelled and 
forms a kind of broad and flat septum which easily breaks off leaving a shallow 
furrow in the cast. The shell is minutsly fibrous, without any trace of puncta- 
tion, which combined with the presence of a terminal opening in the incurved 
beak proves incontestably the Spirigera nature of the species, though, owing 
to lack of material, the spiral cones in it oould not be shown to exist. Thus 
for the present it is not possible to decide with whioh group of Alpine Spirigera 
this species is to be united; though, judging by the external features, 
it might stand nearest to Pexidella. 

Locality.-A s i ~ g l e  loose specimen was collected by Griesbach in the 'G Daonella 
beds, " on the road from Hop GBdh to Dogkwa Atir encamping ground in Tibet. 
,f his (figured on P1. VI. Fig. 13) c ~ r  taini y comes from the horizon of Daonella 
indica, from whioh, besides numerous forms of Aulaco/hyrie Nilangenok, also the 
smaller specimens figured on P1. VI. Figs. 10, 11, were obtaioed. I should like 
also to leave for the present Fig. 12, PI. VI. in this speoies, though the specimen 
i~ oonsiderably broader than tbose mentioned before. The smaller forms, P1. VI. 
~Figs. 8, 9, on the other hand, are to my mind very doubtful as to their position. 
They have the appearance of Aulacothyris, but have no septum, the shell is not 
punctate, and they show the structure or' the beak of the larger forms as described 
above. They are perhaps young formo of Spirigera hunbco. 

A single large valve of this species, also from the horiaon of Daonella indicu 
fmm the Shalshal section, near W imkin-Yaiar. 



RHYNOHONELLA (NOPELLA) KINGI, nov. sp., PI. VI., Figs. 14, 15, 16. 

Species of Norella, with folds on the front margin, occur in the trias of the 
Himilayas already in tbe deep-seated layers with Pseudomomtie Urksbaohi of 
the 0 toceras beds (cf. above, R hytachonell a (Norella) procreatrix). A similar form, 
also from the horizon of Norella Uriesbachi, was desoribed as Norelta Kingi, and ' 

figured on P1. II., Fig. 16. Prom the horizon of the Daonella indica-on the upper 
boundary of the Muschelkalk-there are again similar species of Norella present, 
which can not even be separated specifiaally from the above-described Norell a 
Kingi. They are very pretty little shells of a nut-like shape, which represent 
among the Rhynohonellida the same typical form as the Aulacothyris speoies do 
among the Terebratulida. 'I'he shell, which shows a distinct fibrous structure, ie 
smooth, provided with delicate str ia of growth, and only ornamented on the front 
margin and on its contiguous sides with short, weak little folds, whose number is 
not a t  all constant. Some speoimens show only two of them on the front margin, 
others as many as four; still more vari~ble in number and strength are the 
lateral folds. The sinus of the small valve is broad and shallow, and the median 
part of the large valve forms a broadly-rounded back, while the sides are 8 .little 
flattened. The beak is small and pointed ; its margins are rather sharply marked 
and slightly hollowed, or overhanging. The shell appeara to be somewhat thick 
on the sides of the beak, whilst a median band on the back of it is thin-shelled. 
Short dental plates extending to the wall of the umbonal region separate these three 
regions, and their presence is often the cause of the breaking off oE the lateral por- 
tions. The specimen of Norella Eingi, already described from the horizon of Rhyn- 
chonella Chieebachi, evidently possesses this struoture of the beak. It is scarcely 
to be distinguished from the specimen figured on P1. VI. Pig. 15, but i f  any- 
thing, i t  is a little more inflated. I ts  similarity to Norella Roealia?, Sa!., has been 
pointed out above. 

Locality.-In the horizon of Daonella iradica, associa t d  H ith Aulacothyris 
h1ila?zgen8&, in the Shalshal Cliff, near Rimkin-l'aiar, obtained from rock speci- 
mens of his " Halobia-beds " of thtt Aonoides horizon ; " collected by Diener on 
the 27th and 28th August, 1892. 

Very near to this form stands a second, wliich occurs 'in the same beds 
v i g  ; - 

~ H Y N C H O N E L L A  (NOBELLA) TIBETICA, nov. sp., P1. VI., pigs. 2, 17, 18. 

This is distinguished from 3oreEZa E i n g i  only by the absence of the fine folds 
on the frontal margiu, although they agree in size ; it is, therefore, nothing but a 
perfectly smooth uub-species of Xorellcc Kingi, to which i t  could be united as a a i  
tibeticam Also the figured specimen (PI. V, Pig. 2), in which I was able only a t  a 
later period to expose completely the fine Rhynchonella beak, belongs here; it 
connects by the character of its outline the two original specimens, Fig. 17 and 
Fig. 18. 
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Locality.-Associated with Norella Kingi in the horizon of Daonello indzca 
i n  the beds immediately overlying the Hauptmuschelkalk (Diener's '' Halobia- 
bed " of the Aonoides zone ") in the section of the Shalshal Cliffs, near Rimkin- 
Paiar ; one specimen, figured P1. VI. Fig. 2. 

From the horizon of Daonella indica, near Dogkwa Atir, in the Hop-GAdh 
district, Tibet; from whenoe come the two speoimens, P1. VI., Figs. 17, 18. 

RHYNOHONELLA RIMKINENSIS, nov. sp., P1. VI., Fig. 19. 

A narrow but tolerably thick Rhynchonella, with high, ver tioally flattened, 
lateral hinge-margins, and broadly-expanded frontal lobe in the large valve ; to 
this lobe belong four short little folds ; and the rest of the shell is smooth 
and unornamented. The beak is a pointed small Rhynchonella beak, with 
diatinct triangular opening under i t ;  that this form belongs to Rhynchonella 
thus admitting of no uncertainty. Among the forms of the Alpine trias, the narrow 
smooth Rhyfichella intercurrm, m., is perhaps most olosely related to this 
species, without being, however, specifically identical with i t ;  for apart from the 
entire absence of ribs, the flattening of the umbonttl lateral margins exists in a 
much slighter degree in Rihymhonella interczlrrenrr. I n  this respect the new 
species comes nearer to R. halophila, m., a form likewise without ribs, but which, 
however, possesses, as a rule, a very sligtly inflated small valve, while in R.  Rim- 
&& both valves are equally strongly inflated. Rhy~achmella halorica, m., is 
again distinguished by the absence of the frontal lobe, the line of junction of the 
valves lying completely in one plane. In  any oaee i t  is to the Hallstatt species 
that B. Rimki~enttiu is nearest in relationship. 

Looa1ity.-In a bed of grey orinoidal limestone immediately tsader the beds of 
Daonella hdica, in the section of the Shalshal CliHa, near Rimkin-Paiar. One 
specimen collected by Diener. There is only the cast of a small Myoconcha, sp., 
from this bed, mhioh is figured on P1. VII., Fig. 21. 

DISOINA, sp., P1. V I ,  Fig. 20. 
Two specimens of a small Discina were also found in the horizon of Daowlra 

M i c a  in assooiation with bmhiopods in the rock-specimens from Dogkwa Afir. 
To the illutrations of the brachiopods from the horizon of Daonella indica,- 

the horizon forming the boundary between the Muschelkalk and the upper triassic 
deposits,-the descriptions of the lamellibranchs coming (with oertainty, or, in all 
probability) from this horizon and exclusively belonging to  the genus Daonella wil l  
be added later on (Pl. VII, in part). 

DAONELLA of. LOMMELI, Wissm., ap., P1. VII., Figs. 1, 2. 
Daonslk fimnsli,  Wierm., rp. E, v. Mojsinovics, in Abhrndl. d. k. E geoL & i o h a ~ b l t ,  VII. Bd. Heft S, 

1874 p. 19, Tlb. II., P i p .  13,14 (with the older litereture). 
Hdobio Lommeli, Wism, ep  A. Bothpletc : Die Perm-Triasnnd Jurafomtion auf Timor nnd Botti ; in 

Pslreontogmphioa, SO Bd., 1803, p. 98, Tab. XIV., Pigs. 11,la (6 P). 
1 
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Daonella (or Hatobia) .Lommli has for some time, as ia well known, been 
recorded also from the trias of the Hid layas .  E. v. Mojsisovics has however 
already pointed out (I. o., p. 4) that them remrds refer either directly to different 
specific forms, or that they are not sufficiently well established. Whether Stolicz. 
ka's very deoidedly expressed statements (1. c., p. 4A) upon the ocourrence of this 
species in Spiti actually referred to it had to remain undecided for Mojsisovics, for 
Stoliczka neither figured nor described those specimens. Stoliczka alludes in his 
references to the literature on the subject to the form designated in the " Palmn-  
tology of Niti " as Halobia Zommeli, and this considerably reduces the weight that 
one could attach to his statements regarding it. It appears to me, judging 
by the specimens which I have before me and which were collected by Stoliczka in 
Spiti, for instanoe, from Khar, Ruling, and PO on, and which are likewise named 
(probably by Stoliczka himself) Halobia Lommeti (Pl. VII., Figs. 11,12, belong to 
it), that neither Stoliczka nor Straohey knew the true Halobia ~ommeli  from the 
Himilayas. Strachey as well as Stoliczka may have obtained their specimens, 
which they regarded a,s galobia Lommeli, from that deposit of Daonella which has 
already so often been indicated as the horizon of Daonella indica, so widely 
distributed and so remarkable, as it would seem, in the triassic deposits of the 
Himilayas. The form, figured in the " Palzeontology of Niti, " can a t  least with 
certainty be assigned to the species to be described further on, and also the greater 
number of those specimens named Raloba'a Lommeli by Stoliczka may be attributed, 
not to this species, but likewise to Daonella indica. 

Dr. Rothpletz makes mention in his work, cited above, of H a l o k  Lmmet i  
from Rotti Island in the Indian Archipelago. His illustration of this species (1. o.,  
Tab. XIV, Fig. 6), supposing that it is a faithful one, would however by no means 
demonstrate the correctness of his determination, for it shows undoubtedly the 
absence of the dichotomy of the ribs, so striking in that species. 

I might be permitted here to make a long digression. According to A. Roth- 
pletz (1. c., p. 94), Ealobia Lomrneti may also occur in the Hallstatt Limestone. 
This statement rests upon the fact that Rothpletz declares Halobia Beme&, 
Mojs., to be identical with H. Lommeli, which however is decidedly an error. 
Ealobica Hertaesi is distinguished speoifically from Daonella Lommeli by the 
form of its ear. This is twice as wide as that portion of the shell which map 
be regarded in D. Lommeli as oorresponding to the ear, and well developed, 
strongly projeoting above the surface of the shell, and divided by a radial furrow 
into a narrower upper ( outer), and a lower (inner) radial portion which is more 
than twioe as broad as the upper, and moreover strongly convex ; this latter being 
again sub-divided into three parts by two furrows which are placed oa its sides. 
sothing of this complicated ornamentation of the ear is to be found in DaonelZa 
Zommeli. The illustration of Ealobia Ecerneei, Mojsisovics, (1.0. Tab. V. Piar. 3), 
shows the oharachr of the ear pretty faithfully, and the description of the species 
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contains nothiog whereby i& identity with Dnoa~lkr i;omraeli could be judged, 
as is the case, on tilze other hand, with B&hplet~'s,~ 

The statements conoerning the wurrenw of DaoneUa Lonameli elsewhere 
than in the Alps m y  thus hs bkea  on tb whole with w ,certain reservation. Be 
to the presence d this s p e c k  in the trias of the Himtilayas, it c ~ u l d  h sbmn that 
exact d a b  havs bitherto besa in no wag hrtboming. 

It seams to have been reser~ed for Mr. Grisohacb to make a discovery 
which may r e d t  in eistablishiug oecarrence of D w l l a  Lommeli also in the 
trim of &he H h B h y a l ~  The discovery was made the district south-east of Mutb 
in Spiti in the complex of the so-cdled DaoneUa, beds (whicb, according to Gries- 
bach, begin, as is well known, immedhhly hhe Muscbelkalk with Ptychites 
Gerardi), and oonsish of a specimen of rock, of a dark, somewhat dolomitic, very 
argillaceous and fissile limestone, the surfaces of its rather even layers being, as i t  
were, sprinkled over with nlunerous minute particles OF white mica. A similar 
rock cannot be duplicated in the rook-material from the trks of the Bid layas  which 
is before me. On one of the surfaces of this rock lie, side by side, the two vnlvee 
figured on PI. KII., Figs. 1 and 2, which undoubtedly belong to one species, 
a very young form with a completely preserved outline, and a larger one whose umbo 
and anterior hinge-margin are wanting. Both valves are right valves, both are 
natural casts of the inner side of the shell, becauee fiheir radial furrows appear 8s 
ribs upon them. They have been drawn from plaeter casts. As nothing is pre- 
served of the thin shell, the cmts give an exact picture of the surface, The outlines 
agree best with those of DaonaUla Lommeli, with that remarkably beautiful speci- 
men, for instance, from Wengen, which Mojsisovics illuebtes, 1. c., P1. II., Fig. 13. 
The shell has, a t  the fusion of the posterior with the lower margin, as also in the 
two Indian specimens, a more decided diagonal extension than the illustration iodi- 
cates ; the figure of the larger specimen, specially a t  this point, is much too sahe- 
matic in the way in whicb i t  is rounded. The ribbing of these Indian forms agrees 
also perfectly with that of the South Alpine spacjmene and caa be affirmed to be 
com.pletely identical. The number of the atcongest ,or primary furrows amounts to 
from 14 to 16, which is also the oaPe with most of the Alpine specimens, and the 
splitting af the ribe is very ~egulwly dicbot~la~caus, a chief characteristic of D. L m- 

There is as little identity between Hdobia Harnesi, Woja., m d  DacnrelIa rtomlneli, a9 there is to dl ~p- 
anoe between the Rotti epeoimsn w*ed by Rothpletz 0.a Tab. XIV, Fig. 18) to Halobia Caasiam, and the true 
D. Cossianu, Moja. In  D. Casaiasa, as well aa in D. Bichthofeni there remain only small portions near the 
hioggmargins free of r ib ,  so that theee species, so to speak, oonneot the two gronps of D. Mollstmi and D. Tyro- 
Isnais. If one appealed to Mojsiaoviae' Tab. I.. Figs. 2-45, an authoritative, Figures 2 and 3 of whioh repreeent D. 
Catriasla, but Fignree 1 and 6 D. dyricrca, both from the JiIallstatt Limestone of the Bothelstein, the objeotion oonld 
be raised that the d'erenoes given by Mojsisovios in the number of ribs are not tenable, for in his D. Caraianu, 
Fig. 2, about 36 ribs may be counted, whilat his D. styriaca, Fig. 6, poaeesses about 46 ribs, although, according to 
hie own statement, D. t t y k c a  should only have half the ,number of ribs posseseed by D. Cosriamc, a diffemnoe whioh 
a t  the eame time, ia given M the only one existing between the two spaaien. The Carnio H&tatt forms of Rothel- 
stein, whioh Mojeieovica iqwrrrtes into the two speoies, via,, D. rtyriaua and D. Catsiasa, not only merge into each 
other, but are simply speoifidy inseparable and Nojsinovioa' epeoimew, Tab. I, Figs. 2, 9, belong to D. styrioea. In 
fsat it Waa poeeible to expose the rudimentary ear just an i t  ooaurs in D. rty&a, in the apeoirnen, Fig. 2, so that 
there a n  be no doubt that Mojeisovics' a l l a b t t  speoies, D. Caaaiama, ie nothing but D. styriaca. The statement 

IU to the ooonrrenoe of D. Cassiama in the Bde ta t t  Limestone wema thus at present insufficiently vouched for. 
Bothpletz's statement about Ralobicl Cattiara, referred to above, must also be estimated from this standpoint. 

k 2 
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meli, by which meam the strikingly bundle-like ribbing in thia species is produced. 
The secondary furrows also arise in the Indian specimens already near the nmbo ; 
the young specimens (Pig. 1) appear therefore more closely ribbed than is the c m  
with many Alpine specimens of similar size, which often show only the primary fur. 
rows. But this feature is not general in the Alpine fossils ; for the specimens f ram 
Wengen, from Mundevilla, in the Abteythale, and in other plaoes in 8outh Tyrol, 
possess the same close ribbing as the two Aeiatio species. Also the varying strength 
of the ribs in any given shell is developed in the same manner as in the European 
specimens ; the strongest and deepest radial furrows are in the middle and in the 
region of the posterior, diagonal extension of the shell ; in the latter position they 
are, at  the same time, the most crowded; and towards the anterior hinge-margin 
they become gradually, but towards the posterior p ~ o p o r t i o ~ l l y  rapidly weaker. The 
broadest and most regular bundles of ribs are tripartite by furrows of the uecond, 
third and fourth order, thus oontaining 8 ribs between two primary furrowfie 
Where numbers like 6 or 10 occur, the division does not take place simultaneoasly, 
tbe complete dichotomy, however, prevailing. I t  i8, moreover, only natural that an 
irregularity once ocourring in the division of a bundle of ribs should augment with 
the growth of the shell. 

After a minute comparison of Alpine specimens from different localities, 
I cannot doubt that in the two forms figured on P1. VII., Pigs. 1 and 2, from Muth, 
in Spiti, the true Daonella Lornmeli, from the trias of the Himhlayas, is really for 
the first time before me. If, nevertheless, I have named these still with come 
reservation, the reason for this is to be sought only in the scanty material hitherto 
representing the Indian form. 

A short time ago A. Rotbpleta declared the generic name '# Daonella, to be 
superfluous, and said that  it would be sufficient to distinguish special groups within 
the genus Halobia, to which the speoiee of Daonella were a ~ i n  to be assigned. The 
two chief groups which were then again to be distinguished would certainly be that 
of true Halobia and tbat of Daonella ; and therefore it would perhaps be simpler 
to retain: the already existing name for tbat group, which would not prevent the 
definition of the two genera and their limitations with respect to each other from 
being perhaps somewhat modified in course of time. Rothpletz puts perhsp a 
eomewhat exaggerated value upon the indication of an ear-like formation, which 
is found in some species of Daonella, partioularly in D. Lommeli, as an argument 
for the reunion of the two genera, whose intimate relationship has not however been 
called in question by anybody. I n  making the following remark8 I refer to the 
dacription which Rothpletz has given on the matter (1. o.? p. 93). Large 
epecimsns of Daoraella Lornmeli from Corfara, which lie flsttened in the rook, posseas, 
beside the anterior hinge-margin, a narrow spa&, free from ribs and consequently 
from furrows. This spaoe is generally somewhat oonoave or depressed, and is bor- 

dered at  the hinge-margin itself by a distinct rim, from whioh the shell towards 
the outer side falis steeply away, or rather sinks into the rock. I n  Rothpletz, 
p. 93, Figs. 1 and 2, this rim might easily be taken for the outermost rib, bordered 
by a furrow on the inner side, but such a rib does not exist in reality. One can 
recognize the bordering of the little ear-area towarde the outside in DaouelIn 
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Lomrneli as a rim, and thin only a very indistinctly pronounoed one, whioh is 
remarkably perceptible, especially in the unorushed specimens, Tab. 11, Fig. 13 
of Mojsieovios. This rim oorresponds a t  the same time with a curvature of the 
hinge-margin towards the inner side, that is, in other words, of the hinge-margin 
of one valve towards that of the other valve, by which a kind of groove or cavity 
ie created, in which probably lay the ligament, as is also assumed by Rothpletz. 
The little ear-area itself remaine also in large specimens of D. LommeZi very 
narrow ; measured at thirty mm. distance from the umbo it is scaroely four mm. 
wide, and this corresponds with valves eixty mm. in height. The inflation of the 
little ear-area does not in the least projeot beyond the neighbouring shell surface, 
and thus its area does not appear distinotly defined from the rest of the shell, and 
is not further sub-divided. There is not the slightest emargination on the anterior 
margin of the shell, between the latter and the little ear-area; the str ia of growth 
continue completely uniform across this area, and there is not a trace of an 
incurvature of the str ia which generally marks a byssal opening. The " ear " of 
Daonella is therefore, properly epeaking, scaroely t:, be recognieed as such. But 
if i t  is hardly possible to speak of a true ear in Daonella Lommeli, it is still less so in 
species such as D. TarameZii, D. Caseiana and others. I t  is possible, and i t  is not 
denied here, that there are forms about which one may actually remain doubtful 
as to whether to plaoe them, on the basis of the generic diagnoses hitherto 
employed, in Daonella or in Halobia (such a, form, for instauce, being DaotaeZla 
styrigca, Mojs.). But where in nature do we not have transition forms, and where 
are there sbarplv separated generic grorlps of related organisms ? The greater 
number of species of Ealobia incontestably possess a, formation of the ear at the 
anterior hiage-margin, which is distinguished essentially from the very incomplete 
character of the little ear-area of Daonello Lomrneli and related species. 

The ear in Halobia is almost without exception more or less strongly raised 
above the adjacent shell surface, and is sharply and distinotly marked out from it, 
i t  thus being semiconical in shape. I t  is often characterized a t  the border by an 
emargination, almost alwzrye sub-divided by radial furrows, and falls into a t  least 
two divisions, of which the inner often shows by the striae of growth being 
directed inwards that it corresponds with the byssal opening. Among the speciea 
with flatter ears Ealobia rugoaa (and its related forms from Balia in Asia Minor, 
cf. Jahrb. d. geol. Reichsanst., 1891, p. 100, 1895, Tab. XI., Figs. 10, ll), Halobia 
austrtaca, Moje., and E. Ealorica, Moja., as well as H. insignis, Gemm., have 
these inwardly directed etris of growth of the byssal opening very diatinotly 
developed ; and in a geater number of closely related forms their existence may 
be assumed on account of this relationship. I n  other groups, espeoially in those 
of H. plicoecs and H. distinata, in which they oould not hitherto be observed, the 
formation of the ear itself is such that these groups can a t  onoe be placed in 
Halobia without these stria being preeent. The characteristics of the genera 
Daonella and Halobia given a t  that time (1. c., p, 8) by Mojsisovics might 
therefore be altered to the following effeot : for Daonella they would be, instead 
of a without ears,"-- 

" Without distinotly defined ear, or, with very inoompletely developed ear, or betfer, little . 



ear-am not rsieed aboae the e d b e  of the adjacent shell, not sub-divided, not provided with 
emsrgiustion and byasal opeaing;" 

for Halobia, on tbe other hand : -- 
"With a distinctly marked anterior ear, raieed above the shell surfm, of eemi-oonkd dupe, 

sub-divided by radial furrows, and often provided with a true bgssal opening. " 

Por the reasons just mentioned the genus Daonella, Moje., can, I think, be 
retained, and consequently I have allocated the species here in question, in opposi- 
tion to Rothplete's procedure, to Daonelra Zornmeli, Wissm., sp. 

Locality of Daonella Lomme2i.-South-metward from Muth, in the Pin Valley, 
Spiti, in a rock which has already been described. Perhaps me have here in this 
quite isolated occurrence an indication that the Ladinic deposits (of. Diener, 1. c., 
p. 49), hitherto missing in the trias of the Himfilayas, are really prewnt in it, though 
perhaps only in insignificant development and thickness, much in the same way in 
which they occur in the north-east Kalkalpen; they thus having met vith 
less attention. They should, therefore, be looked for in the upper portions, that is, 
on the upper boundary of the Muschelkalk deposits of the Hidlayas ,  especially, I 
may add, at that place where the widely-extended beds with Daonella indica occur, 
which possibly likewise fall into the Ladinic group of beds as already mentioned. 

DAOXELLA S P I T I E N ~ ,  mv. ~ p . ,  P1. QII., Fig. 3. 

A Daonella of quite unusual habit. It possesses the beautifully rounded out- 
line of Daolaellla Mousaoni, Mer., sp,, but not its distinct, though fine, radial grooving. 
A right valve, the only specimen before me, is very slightly inflated, its hinge-mar- 
gin straight, the um'bo markedly di~eoted forwards. The surface is covered with 
nbout thirty very slightly zaised sadial ,rib, which, however, are not separated by 
the ueually distinct funrows, but mlg  by very indistinct, slight, radial depressions, 
so that tihe whole (ribbing is only ohouely  indicated. The illustration renders this 
kind of ribbing too strongly marked. Here and there one of the chief ribs under- 
goee subdivision. The atria of growth me, if possible, still more indistinotly 
marked. 

No species is known to me wbioh I aonld compare with D. Spitiefisk. The 
unusual ribbing dktingnishes it from all species hitherto described. The two 
species ham the Bakonyerwald, dz., D. B ~ c k h i  and D. obsoleta, Mojs., which one 
might be inclined to oompare i t  with, are distinguished by their longer hinge-line 
as well as by their almost still less distinct radial sculpture. I n  its outline D. 
S@ts'ensiis stands extremely near to D. M m a M  of the Lombardic Muschelkalk, as 
already mentioned As upper triassic forms, which might Ee comparable with it, 
are yet unknown, it might well be supposed that D. Spitieneis is perhaps a Muschel- 
kalk speoies, that is, that it ie derived from the horizon of Daonslla iradiccc, as is 
the case with the greater number of species of Daonelle which have hitherto come 
under my notbe from Spiti. 

Locality.-In compact black limestone, with rusty brown, earthy, weathered 
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surface, from Kuling in the Pin Valley, Spiti, brought thmoe by Stolicaka, and 
designated " Halobia Lornmeli." 

DAONELLA INDICA, nov. sp., P1. VII., Figs. 4-11. 

Hondis  (Ealobicr) Lommsli, Wissm., Strachey'e Palmntology of Niti, p. 68, Tab. A, Fig. 1. 
Holcbia Lornmeli, Wimm, Stoliezka, 1. e., p. 44 (the gmter part). 
Daonalla, nov. ep. Mojeisovicr, Abbandlongen der geol. Beiahaanltalt, VII. 4, 1874, p. 86 (4). 

The form newly established here as Daoneila irrdica in oontrast to the other 
species of Daonella hitherto known from the trias of the Himtilayas, is a species not 
only occurring in large numbers of individuals in beds, but also, as it seems, in a 
special horizon and widely distributed. 

Tha outline of this species is rounded, the heigb t greater than ite breadth, the 
hinge-margin straight, the umbo projects little above i t  and lies somewhat exoen- 
tdcally, or almost in the middle of the hinge-margin. There is no anterior Halobian 
ear present; the radial sculpture begins, in faot, close to the hinge-margin, without 
leaving a space differently sculptured, or otherwise characterized as ' ear.' The 
form is, therefore, to be plaoed in Daonella. Both the ribs and the radial furrows 
begin already very near the urn bo in a great number, about thirty to forty ; only a 
very small umbonal part remaining free from them. At a very slight distance 
from the umbo, the greater number of the ribs are divided. The secondary furrows, 
however, do not attain the full strength and depth of the primary furrows up to the 
margins, whereby the greater part of the ribs, at  least in the centre of the shell, 
appear continuously and very regularly bifurcated. Only very exoeptionally a 
tripartite rib occurs here and there, and is then, as a rule, unsymmetrioal, that is, 
one of the two secondary furrows begins much sooner than the other, or, in other 
words, ope of these two furrows is a tertiary one, or a furrow of the third order. 
Near the hinge-margins the ribs are often single, or a t  least they do not bifurcate 
so generally and so regularly as the middle ones, without, on the other hand, differ- 
ing from them essentially in breadth. The striation of growth is marked only in a 
very slight degree. 

There are a number of Alpine species whioh must be compared with Damella 
hdica.  First, there are the two St. Cassian species, v i ~ . ,  D. Catuiana and D. 
&chthofeni, which, especially the latter, demand such oomparison. I n  Dcco~elEa 
Bichthofmi, however, the ribs bifurcate already nearer the umbo, and they are, 
therefore, at  the aame distance from it, muoh more numerous than in Damella indioa. 
I n  D. BichthofeJ as well as in D. Ca88iana, an irregularity oE the ribs, that is, a 
bifurcation of them towards the margin, ie scarcely indicated at all, for the secondary 
furrows quickly assume the strength of the primary ones. Finally, both of the at. 
Oaasian species belong to those species of Dmnella the ribbing of which gradually 
dies away near the hinge-margins on both sides, while D. indica belongs to that 
group in which the ribbing reaches the hinge-margins almost in full otrength, 
without leaving a peroeptible spaoe free from ribs. This group would, according to 
Mojsisovics' classification (l.c., p. 7), be that of Daonrlla Tyrolelleis, in whicb, 



moreover, the primary furrow8 are distinctly differentiated by their strength f corn 
the weaker 'secondary furrows, without producing by further progress of the 
bifurcation of the ribs a bundle-like grouping of the latter, aa in the Lornmeli 
group. The apeoiea of the Tyrolensis group which are here oollated are D. 
TyroZensir itaelf, with its accessory form D. badiotica, Mojs., further D. Partha- 
nenei8, 8chafh., sp., which is unfortunately very insufficiently known. 

Daonelta TyrolenJ?ia., Moje., ia less oblique, almost equilateral, considerably 
higher, its umbo is more decidedly central, and its ribbing distinguished 
by a frequently occurring regutar tripartite character. What is said of 
this species can also be said of D. badiotica, which is only e little 
more oblique than D. Tyrolensis, but ia otherwise scarcely specifically 
distinguishable from it, There remains therefore for comparison with D. 
indica only D. Parthanen&, one of the most imperfectly known speoies of a l l  
hitberto described. Recently the opinion has been expressed (Rothpletz, Salomon) 
to the effect that the identity of D. Parthaneneie and D. Tyrolensie is established. 
Were this really the case the foregoing remarks about tbe differences between 
D. indica and D. Tyrolensis could also be applied to D. Parthane&. Supposing 
that D. Parthanmais, so insufficiently known, were nevertheless differentiated 
from D. Tyrolmeis, as is possible, to judge by the ribbing of both, D. Parthaneneie 
~ o d d  always be distinguished from D. indica by the fact that the former possesses 
strikingly broader ribs near the anterior hinge-margin than in tha centre, a distinc- 
tion in the ribbing which does not exist in D. id ica .  Nevertheless i t  is indisput- 
able that D. indiea stands very near to D. Parthan&,' but a fair comparison can- 
not at  present be made between D. Parthanensie and the former on aocount of the 
very insufficient material hitherto available, Strictly speaking, D. Parthcrneneir 
ought to have been annulled long ago as a species, as neither the older nor tbe later 
dewribera have been able to put forth a correct interpretation of this " species. " 

Locality of Damella indica.--The species is widely distributed in the trias 
deposits of the HimBlsyas. I have before me specimens of it from a number of 
plaoes: 8halshal section near Rimkin-Paiar, from a bed which Diener, when on 
the spot, took to be the top of the Muschelkalk oomplex, but later attributed to 
the Aonoides beds. The rock is quite filled with confusedly embedded shells of this 
Daonella, which are unfortunately mostly broken, and contains small brachiopods, 
isolated and scattered among them, which have already been described. 

Qriesbach evidently collected the sams rock with Daonella fqp.wnts 
further to the south-east of the mountains, opposite to the Ralphu glacier on the 
left side of the Lisstrr Valley. It seems to be more widely distributed to the north- 
west of the first-named locality. 

First m y  be mentioned the luge  slab of Daonella rock brought home by 
Qriesbach, from the pass leading to the Dogkwa Afir meadow in 8 6 ~  Qgdh, 
north-east from Tsang Chok U, from which slt~b not only the greater part of 
the brsohiopod fauna, figured on PI. VI. is derived, but from which also the 

' Compare on this snbjeot, Th. Sknphos in Qeoqn. Jahmheften dea k6n. bsyr. Oberbergamtes IV., 1891, p. 61 
( b p s ) ,  Tab. Fips 8,4, 6, end further, W. Solomon, in hb work on the Yarmolata, Palmntopphios, 1896, p. 154 
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original epecimens of most of the illustrations of Daonella indica on P1. VII ,  
(Figs. 4- 9) are taken. This rock is also quite filled with shells of Daonella, which 
however are here also in a very fragmentjlry condition. 

Ganes-Gangn (perhaps identical witli tlie looality Qunes-Gunga in S trachey ?) ; 
to this locality belong probably the specimens figured in the '' Palaeontology of 
Niti" The rock is identical with that of the localities named above. 

Stoliczka mentions beds of rock in Spiti which consist almost entirely of the 
&ells of Ealobics Zommeli. This statement may also point to Daotrelta indica, as 
Stoliczka has determined other specimens of D. iredica to be Halobiu Lommeli, 
as already mentioned. To this belong tlie large specimens from Khar in the Pin 
Valley, of which the best preserved is fiqured on P1. VlI ,  Fig. 11. 

A form lies before me, perhaps different from D. iadica, to which possibly 
8toliczkaYs remark might refer, via., that H(1lobia Lornmeli occurs in  beds almost 
made up of this species. This form comes from Kuling in the Pin Valley, and is 
illustrated on P1. VII., Fig. 12. It is distinguisl~ed from D. indica, so far 
as t l ~ e  rather deiicient preservation permits of recognition, by a somewhat 
different outline, the umbo lying more to the one side, and above all by considerably 
wider and much more irregular ribbing. 

111.-BRACHIOPODA AND LAMELLIBRANCHIATA FROM UPPER 
TRIAY (THE KEUPER FORMATIOX) OF THE H I M ~ A Y A S ,  

The upper triassic or Keuper deposits succeeding tbe Musclielkalk 
deposits (taken in the preceding pages as somewhat extended upwards) are 
divided, according to Griesbach, into two great natural groups, as in the 
Alps-a lower one, poor, for the greater part a t  least, in limestone, and an 
upper one, rich in limestone. Griesbach only iudicates the lower of t l ~ e  two 
specially as upper triassic, while he admits tlie upper to be rhaetic (according to 
v. Bauer's precedent). It comprises, therefore, a t  all events, not only the equival- 
ents of the Kossen beds, which, however, a t  least in the material that I have inves- 
tigated, cannot be proved, but specially those tl~ick Limestone and Dolomite masses 
of the uppermost trias which are to be regarded as the representatives of the Main 
Dolomite and Dachstein Limestone horizon of the Alps. The lower group, poor 
in limestone (the upper trias in Griesbach's restricted sense of the term) is, on 
the other hand, again separated into two divisions, a lower, compl.i$iug the Daouella 
beds, with the overlying Tropites beds, and an upper, consistin< of beds rich in 
certain brachiopods, with a large Spiriferina, and overlaid by an upper Merge1 hori- 
zon, bearing bivalves, whioh is succeeded by the Main Dolomite. Part of the 
Daonella beds, and particularly their lower layers with true species of Daonella 
(more especially Daonella hdica) may perhaps be better assigned to the upper 
Muschelkalk (Ladiuic group of it) as has been done in the foregoing pages for 
reasons there given ; the chief complex of t l ~ e  Daonella beds might more correctly 
be indicated as the '' Horizon of Kalobise from the group of Halobia rtlgosa," or, as 
" Horison of Halobia oomata, nov. sp.," for the greater number of the species of 

G 
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Daonelk in  this group of beds seem to belong actually to the Halobia group just 
named. 

( a )  Species from t i e  Zowtr .Division of t i e  atpptr triassie deporits of tAe Himdtayaa. 

(a1) From the Boriron of Halobia eomata and the overlying Tropilesdeds of G~iea lac i  
(Haueritea and Halorites bed8 of Diener). 

SPIBIFE'RINA SHBLSHALENBTS, nov. sp., PI. IV, Fig. 1. 

A Spiriferina with straight, elongated, high, semi-conioal, large valve, whose 
umbo is only slightly incurved, with broad and very high area and proportionally 
narrow pseudodeltidium. The median sinus of the large valve is moderately broad, 
but of considerable depth ; on each side of it as many as nine ribs may be counted, 
which become gradually weahr, those nearest the sinus, however, being muoh 
elevated and separated I)y deep intervals. On the rather flat small valve risesa 
high though not very wide median lobe, which has on each side of it folds seven to 
eight in number. The shell is thin and thickly dotted over with wart-like elevations. 
Nothing can be affirmed as to the inner structure of the beak from this single speci- 
men. The shape of this species most clearly recalls the forms of the Rirsuta group 
(cf. Abhandl. der k. k. geol. Reiuhsanstalt, XIV., p. 292, Tab. XXXV) but 
nearly all the species of this group are distinguished by the presence of ribs in the 
sinus as well as on the lobe. The only exception to this is to be found in Spirifer-inn 
Seebachi, Proesch. ; it is, however, easily differentiated from the form here described 
by its extraordinarily shallow sinus and its weakly marked ribs. Besides the species 
of the Hirsuta group there are only left for comparison Spiriferina manca, m., and 
the very similar Spirqerina Beneckei, Phil. (not to be confounded with Spiriferisa 
Pmeckei, m.). Both species of the European Muschelkalk are, however, dis- 
tinguished by their uncommonly broad sinus, and Spiriferina manca also by less 
numerous and less distinct ribs. 

Locality.-A single specimen, collected by Qriesbach and reoorded as Spiriferi~a 
Ailangeneis, Stol., var., I. c., p. 143. It comes from the Shalshal seotion near Rimkin 
Paiar, from Bed 3 of the " Upper Trias Beries," or from Bed 126 of the entire 
succeseion of beds ; i t  can therefore no longer belong to the Muschelkalk, but cer- 
tainly to the upper trias, and it must be assigned to the group of the so-called 
Daonella beds, or more correctly to the horieon of "the species 01 Balobia of the 
group of Halotia rugoaa." 

R E T Z I ~  SCHWAQE.EI, Bittn., vm. A~IATIOA, DOV. PI. VIII, Figs. 1, 2, 3., 

Betzia Schwageri is one of the most widely distributed speoies of Betzia of the 
Alpine trias, in' which it ranges from the Muschelkalk to the Dachsteinkalk (cf. 
Abhandl. d. geol. Reichsanst., XIV. Bd., p. 295). : This type of Retzia is now also 
found in  the trias of the Himtilayas, in which it seems frequently to occur just. in 
the horizon between the Muschelkalk and the equivalent of the Dachsteinkalk.. The 
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specimens from the so-called "Daonella-bede" will here be next dealt with. The 
small valve of them forms posaesses a median rib, not very strikingly marked, 
but nevertheless recognizable as such; at  each side of the median rib there 
are four ribs, the outer of whioh are distinctly curved. The frontal margin is 
truncated in the middle, a position corresponding to that of the median rib. On the 
large valve there are, on each side of the median furrow, which is only a little broader 
and deeper than the lateral furrows, five ribs, between the Llst of which and the 
small area there still remaim a space without ribs, of slight extent, whioh 
oorresponds with the little ear on both sides of the umbo of the small valve. All 
the ribs begin at the umbo, or rather a t  the beak of the valves. They are narrow 
and rourided, and the intervals between them flat and of slight depth. The beauti- 
fully punctate shell is rather thick and exfoliates so easily that almost all the 
specimens before me are cssts. They are, in the manner peculiar to these speoies 
of R etzis, ornamented in a more complicated way than the surface of the shell ; 
the ribs and furrows, namely, are more strongly marked on tl~em, and they atand 
out more distinctly from one another because true radial ridges occur at  the 
boundaries of the ribs towards the flat intervals, while, at  the same time, a fine 
secondary longitudinal ribbing is seen a t  the sides of each rib. This ribbing 
augments towards the margin with the increase of growth, and develops very 
markedly, especially on the curved outer side of the shorter ribs (whic'l diverge 
from the median line), and continues from the last traces of the primary ribbing 
to the little ears of the small valve, as well as the corresponding portions of the 
large valve. The inner side of the teat naturally possesses the same sculpture (cf. 
P1. VIII, Pig. 3 ; here a fragment of the shell from the inner side is rendered on 
an enlarged suale). The inner side of these species of Retzia thus show, fore- 
shadowed as i t  were, that complex ornamentatim which tile latest of tbe ~peciea 
of Betzia hitherto known, viz., the large Belzia sarperba, Suess, sp. of the Kossen 
heds, also posaesses on the surfaoe of its sheil. The beak and area are small, slightly 
inourved ; the opening is terminal. 

Though this form stands near the European types of Betria Igwageri, mpeeially 
its upper triassic var. faetoea, m., nevertheless it cannot be united therewith 
without reservation on acoount of the invariably larger number of its ribs. It is true 
that the older forms from the sogcalled 6' Daonella beds " here first referred to am 
also, with respect to the ribbing, only very slightly different from the Alpine Beteia 
faetooa, but the form occurring in the younger beds with Spirverina Grieebachi, 
which cannot possibly be separated from its precursor in the Daonella heds, " is 
invariably distinguished by the number of ribs from the European B. fastoaa. 
It seems to me now more to the purpose to designate the Retzia of the " Daonella 
beds" as var. aeiatica, although with respect to the ribbing i t  begins to be 
distinguished only very 91jghtly from R. fastcroa. The oonsideration of its dimen- 
sions makes i t  especially advisable to separate it from R. faetoea of the Alpine 
Daohsteinkalk which remains much smaller, becoming thereby thicker. 

A separation in the European Muschelkalk of Betah Schwageri into a type 
poor in  ribs and another with abundant ribs ia already proposed (of. Abhandl. 

e 2 



der geol. Reichsanst., XIV, p. 21, Tab. 36, Figs. 1-4). New material from the 
Bakonyerwald has shown me that both types occur together in larger numbers of 
individuals, so that I should now separate the more nu~nerously ribbed form illus- 
trated in Fig. 3. from the chief form as var. bacmrica. W. Salomon in his 
description of the Marmolata refers (p. 99) to this more numerously ribbed species, 
R. Schwageri, of the Hungarian Musollelkalk, in establishing his .Retzka 
Taranaellti, and he is inclined to regard the latter as derived from it. Indeed 
B. Taramellii, Eal., might also belong to the extensive series of forms of B. 
Scht~ageri. With a further progress in the knowledge of the forms belonging 
hereto, and their mutual relationships, many a name will become superfluous 
which is necessary for their understanding to-day. 

I;ocality.-From the so-called " Daonella beds," or more correctly the " horizon 
with species of Ealobia of the group of Halobia rugose, " from two different 
places : from Lauka encamping ground, figured Pl., V l I I ,  Figs. 2, 3, and from 
the Bambanag section, P1. VIII ,  Fig. 1. 

RHYNCHONELLA LAUCANA, nov. sp., P1, VIII ,  Figs. 5, 6. 

A large smooth Rhynohonella, with deep median sinus on the large valve, and 
high frontal tongue, to which a narrow median lobe on the small valve corresponds. 
Tbe surface of the shell is provided with fine though somewbat irregular striae of 
growth. The beak is small and is not sufficiently preserved in the two specimens 
under description ; in the one specimen the strong orura are conspicuous in the 
weathered umbo of the small valve. The shell is thick, especially in the umbonal 
portion. 

Bhychonella Laucana stands extremely near a species of the Halletatt 
Limestone. This is the Bhynchonella regilla described by me (Abhandl. d. geol. 
Reichsanst., XIV, p. 228, Tab. XIII, Figs. 23, 24), whioh belongs probably to 
the Csrnio Hallstatt Limestone. R. regilla, however, possesses a considerably 
higher and somewhat broader frontal tongue, whereby also its outline has been 
influenced and the shape as a whole has acquired a markedly different habit. 

Locality.--Two spccimens collected by Diener at  Lauka in the upper Qirthi 
valley ; from the so-called '' Daonella beds, " which may be more oorrectly 
designated as the '' Horizon of the species of Halobia of the group of H. rugosa. " 

RHYNCHONELLA BAMBANAGENBIB, nov. sp., PI. VIII ,  Fig. 4. 

A specimen of a Rhynchonella of a broad rounded form, with about fifteen 
to sixteen ribs, which appear distinctly only a t  some distanos from the umbones. 
The umbo of the small valve with very indistinct, fine, and close ribbing, 
somewhat similar to that of the species of so-called Rimosae. The lateral ribs bend 
very strongly outwards, the front is unsymmetrical, with a one-sided elevation, 
oblique and provided with four or five ribs, a number however which cannot be 
aiiirmed with certainty, because a sharp lateral demarcation of the frontal elevation 
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is only present on one side. On the other side the lateral ribs are somewhat 
close-set, and one or other of them is bifurcated. The frontal view (Fig. 4, upper 
one) is represented a little too symmetrical. The beak of the specimen is broken 
off and shows internally indistinct dental plates extending to the shell-wall. 

There are only a few species of Rhynchonella in the Alpine trias of the 
vague undefined character here described. Among the specimens with numerous 
ribs of the variable R .  Concordi~, m., of the Salzburg - Dachsteinkslk some 
are found wllioh are very similar, but the ribs of these Alpine species begin 
in full strength at  the umbones. The greater number of the specimens of 
B. Conoordia possess much fewer ribs. The latter feature obtains in the single 
specimen hitherto known of Bliynchonella hecuba, m., from the so-called Zlambach 
beds. 

Bhynchonella levantina, m., from the upper trias of Balia in Asia Minor 
(Jahrb. d. geol. Reichsanrit., 1891, p. 107) is on the whole narrower, and the ribs 
originate in it nearer the umbo. 

Locality.-Found by Diener in the Hauerites beds (No. 6) of the Bambanag 
section (compare his work above cited, p. 25). A form, acarcely ditferinp: speci6- 
cally, also occurs in the younger beds of this seotion with Spirverina Urieabachi 
(No. !3), which will be dealt with further on. 

HALOBIA FASCIQEBA, NOV. sp., P1, VII., Fig. 15. 

Specimens of Halobia in great numbers are also before me from the so-called 
" Daonella beds " (excluding their lowest division, whioh has already been referred 
to as the horizon of Daonella indica). They belong for the most part to species 
from the group of Halobia fallax and Halobia rtsjosa ; but unfortunately, like all 
fossils of this group of beds, they leave much to be desired in respeot to their pre- 
servation, and only a few of them can therefore be taken into aocount. 

To these belong, in the first place, the form represented on P1 VI I ,  Fig. 15, of 
a species whioh is not to be found among the species of the Rugosa group hitherto 
described. Its form is proportionally high, that is, its height is scarcely perceptibly 
exceeded by its length, and it is thus markedly oblique. The umbonal half of the 
shell-tlie figured form is s left valve-is pretty high and regularly inflated, the 
marginal half (taken in the radial direction), on the other hand, quite flat ; at  the 
boundary of these two divisions of the eliell lies the remarkable interruption of the 
str ia  of growth, which is developed in all species of the Hugosa group. The umbo 
is very feebly developed and scarcely projects above the straight hinge-line; the 
ear, on the other hand, is very wide, raised above the adjacent shell, and oonsists 
of a narrow and flat outer division and a radial inner one which is twice as wide 
and strongly elevated. The radial s3ulpture, particularly that of the median por- 
tion of the shell, begins very near the umbo, so that only a very limited umbonal 
space remains free from it. The radial furrows are deep and distinct; between the 
primary ones, which are somewhat close-set (in the central area of the shell in a 
space of about 10 mm. there being about nine of sncll primary furrows), finer, but 



likewise very distinct secondary, and between these again tertiary, furrows are inter- 
aalated, so that a bundle-like ribbing arises, quite analogous to that of Daonella 
Zommeli, but closer and less distinctly marked, and oonfined to the middle of the shell ; 
while, towards the anterior the primary ribs divide once, or only at  a great distanoe 
from the umbo tertiary furrows also occur. Touards the posterior, however, the 
whole of the ribbing seems to become more indistinct, and towards the hinge-margin 
gradually dies out. Near the inner margin of tlle ear a few finer ribs are orowded 
together. The complicated division, or bundle-like arrangement of the middle ribs 
already occurs in the urnbonal portion, lying above the larger interruption of 
growth. The sharp angle caused by the interruption of growth comes out most 
distinotly in the middle ribs. The ribs are moreover more or less markedly undulat- 
ing throughout their whole extent, and scarcely decrease in strength towards the 
pallial margin. The wrinkling of growth is partioularly strong on the umbonal 
part of the shell, but only weakly developed on the flat lower portion of the shell ; 
also the umbonal part of the ear is coarsely wrinkled. Halobin faecigera may be 
suffioiently distinguished from all the species of the Rugosa group hitherto described. 
Not a single one of these species possesses the distinct bundle-like sculpture of the 
ribbing, but all those speoies in which the umbonal part is ribbed show a more or 
less simple, uniformly strong, radial furrowing, which only in a few forms, e.g., 
H. fiuxa, E. Zitteti, is as strongly developed as in 8. fascigera, or perhaps still 
more strongly so ; in the greater number of species, however, i t  remains much finer. 
The specific name is taken from the bundle-like ribbing of the form. 

Locality.-Collected by Diener in the lower layers of the so-called " Daonella 
beds," or rather the horizon of Halobia of tlie Rugosa group, in the Bambanag 
section of the Girthi Valley. The bed from which the apecies is derived is indicated 
as Nos. 1 and 2 ; this indioation corresponds perhaps with the numbers 6a and 6b, 
Diener, 1. c., p. 24. The form may therefore have its habitat in the deepest layers 
of this horizon. 

EALOBIA COMATA, NOV. sp., P1. VII., Fig. 13. 

, A tolerably well-preserved right valve of a form which, though approximately 
equal in outline, is a t  once distinguished from HaZoWa fascbera just described by 
its extremely indistinct, almost obsolete, ribbing. While 8. fascigera belongs to 
the most coarsely and distinctly ribbed speaies of this group, H. comata is, in raspeat 
of its ribbing, most olosely related to H. rugoea, i t  coming in fact so near it that 
incompletely preserved specimens of the two species may be easily confounded. 
13ut the umbonal part of the shell of H. comato is not as in H. rugoea quite with- 
out ribs, though likewise finely ribbed. The ribs of 8. comata begin already 
near the umbo. They are dose-set, very small, and undulating; a specially 
marked concentric angle in the ribs, between the umbonal and the pallial portion 
of the shell does not exist, a t  least in the specimen under description. Here and 
there n single rib stands out a little more prominently ; a t  the margin there 

is an almost smooth narrow space on which the s t r i s  of growth converge more 
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strongly towards the umbo. A similar structure of the posterior hinge-margin 

moreover oocurs in  E. rugosa, E. Neumnyrd, and other speoies of this group ; if is 
almost the same as what has been designated as the ' ear ' at the anterior hinge- 
margin of Damella Zot~bmeld. The anterior ear of the specimen of 8. comafa 
under description is not preserved ; only the extreme part of the lower margin of it. 
is still there and their position proves that this slpecies also possessed a very broad 
anterior ear. 

Locality.-In the so-called Daonella beds, or rather the horizon of the speciea 
of Halobia of the Rugosa group in the Bambanag section of the Qirthi Valley. The 
bed in which this form ooours ia indicated by Diener as KO. 4 ,  the species is there- 
fore geologically y onnger than H. fascigera. 

The present species seems to oocur also farther to the north-west in the Niti 
~ g i o n .  It will be the subject of further comparison below. 

Be~ru;trks on Holobia comata.-On the ground of the material being, insnffi- 
&ntly preserved, I should not like to separate the Balobia figured on P1. VII., Fig. 
14, from this species for the present. It is a weathered umbonal fragment, with both 
the valves, of which the two anterior ears are rather well preserved, and though the 
finer details are, it is true, not recognizable, their great width is remarkable. The 
umbo is finely ribbed, the ribbing indistinot and nearly obsolete as in 8. comata. 
From the specimen of the latter species represented in Pig. 13, Figure 14, could only 
be distinguished by its more elongated outline and consequantlg lesser height ; but 
these particular proportions appear to be in no way constant in some species of 
Halobia, and as, moreover, distortion may have come into play in the present case, 
I refrain from giving the speoimen represented in Figure 14 a spacial name and 
unite it as Halobi*: of. cma ta  with the speoied described above. This specimen ig 
according to Diener, still younger than the original of Figure 13; i t  comes from 
No. 6 of the division of beds of the Bambanag section it1 the Qirthi Valley, whioh 
may perhaps be the ' Hauerites beds' at  the upper boundary of the so~call& 
a Daonella beds, ' the true beda with species of Halobia of the Rtlgose group. Thus 
we see that in the whole thiokness of those ' Daonella beds,' argillaoeous for the 
greater part, species of Halobia of the Rugosa group occur, a citoumstanoe of rather 
considerable etratigraphioal importahce, as, in all probability, thia horizon, with 
species of Halobia from the Rugosa group, represents, or a t  least includes, the 
lower group of beda, poor in limestone,. oE tile Alpine trias, in which E a t o h  
rugosa itself has its habitat, and consequently the Lune Raibl has .  

T-here occur, however, in this oomplex of beds also s p i e s  of Halobis of 0th.- 
types, which have hitherto been only fbuad in fragments. To them belodg, the 
spmimen figured on P1. VII., d~., Fig. 16, a left valve with an unmistakable 
beginning of an anterior ear, which may hawever have been flat; The 
oornes From the Shalshal seetion (upper trias, Bed B), neat Rimkin-Paiar, was 
oollected by Oriesbach and referred to as Daonella T9rolensis. As this reference 
ia found in Griesbaoh, 1. c., 143, the npeoimea may have come from the upper pert 
of the Daonella beds. This form has little in common with Dcronella I P y r o l e u ;  
but i t  is also decidedly different front EaJubio mfertriata, Mojs., which must be 
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specially pointed out, because Griesbach records this species also from otber placea. 
There may, on the other hand, be a relationship rather to the group of Daonellcr 
(3 Halobis) styriaca, Mojs., but the preservation of the specimen is unfortunately 
not sufficiently perfect to enable one to pursue the inquiry further. 

Remarke wpon Halobia comata, 2.-A faintly sculpkured Halobia, which I can- 
not distinguisl~ wit11 certainty from Halobia comata, but which as far as its state of pre- 
servation allows of an examination, is a cast on a slab of black limestone. This was 
collected by Griesbach north-west of Kiunglung, south-west of the N iti Pass, in 
the horizon of his ' Daonclla beds ' (cf. Griesbach, la., pa 123), The specimen 
proves that the speoies of Halobia of the Rugosa group in this horizon are widely 
distributed in the trias of the Bimhlayas. 

The Halobia cf. comata of this compact black limestone of Kiunglung attains 
considerable dimensions ; a second, still larger specimen that probably also belongs 
here may measure more than 90 mm. in length. I t s  wide anterior ear is 
recognizable, wliile the first-mentioned species shows the slight ribbing of the 
umbonal part, which distinguisl~es Halobia com.ata from H .  rugosa. 

From the same specimen of rock comes a small ribbed Lima, which will be 
described further on. A small Lingula of peculiar outline seems to be more 
abundant in it, but unfortunately no form suitable for illustration could be freed 
from the rock. 

AVICULA (?) GIRTHIANA, nov. sp. P1. VII., Figs., 17, 18, 19. 

A small Avicula-like form, whicli deserves mention on account of its good state 
of preservation. The very small shells are considerably oblique, strongly inflated 
and pr~vided with prominent, concentric undulations of growth, between wllich 
a faifit striation of growth is visible. There is scarcely any difference in the 
amollnt of indntion of the two valves. The hinge-line, bevond which the beak 
projects, is short but straight; the angles formed by the junction of the hinge-line 
and lateral margins are rounded. The anterior ear is not sharply marked off from 
the rest of the shell, but it is distinctly developed and proportionally large, and 
aepar~ted from the remainder of the shell by its lesser inflation and h perceptible 
emargination of the anterior margin, to which also a slight curvature of t.he str ia  
of growth corresponds. The posterior wing is, on the other hand, only indicated 
by a slight flattening of the shell along the hinge-margin. I should have taken 
this Aviculid of so undefined and vague a character for a young form of one 
of the large species of Halobia occurring in these beds, if it did not possess the 
&her distinct, proportionally large anterior ear, tolerably sllarply marked by the 
emargination of the anterior border, as this does nnt to my knowledge exist in any 
of the young forms of Halobia. One had to oonsider, in the first place, the speciea 
of Halobia of the Rugosa group, not only on account of the smooth shell, but  also on 
account of the occurrence of such species in the ' Daonella beds.' A comparison 
with well-preserved young forms of the Alpine Halobia mrgosa has shown that in 
Auioula Girthiana toe are not dealing with young specimens of related species 
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of Halobia, as in these the ear is scarcely recognizably indicated, and, above all, 
does not appear to be separated from the rest oi the shell by the emargination of the 
nnterior side. 

These young forms of Halobia ru,gosa are, moreover, far less oblique than 
d~ia t i la  Grirthiana. Young specimens of the Indian species of Halobia of the 
group of Rugosa might well stand so near Alpine forms related to them that a 
comparison between these and A. Oirthkna would give the same result. 

- Locality.-In the horizon of the species of Halobia of the Rugosa group 
('Daonella beds') of the Bambanag section in the Girthi Valley (Beds Nos. 3-6 of 
Section 2) collected by Diener. I n  a larger specimen of the black argillaceous 
limestone this small specieu is represent'ed by numerous forms with glossy black, 
sometimes velvety, shell, without being in association with other species. 

CAS~IANELLA (spec. plur. indet.), P1. VIII., Figs. 7, 8, 9. 

The genus Ctlssianella, known to be one of the most important typical forms of 
the Alpine trias, appears to occur, and not rarely, also in the upper trias of the 
Him&lay:ls, especially in the division of beds dealt with in this chapter, up to the 
strata with Spir$erina Brierbachi. Griesbach refers (1. c., p. 142) to a Cassianella 
from Bed 22 of the upper triae of Rimkin-Paiar (Easl), as ? Opio globata, Dtm. 
The specimen is a cast, figured on PI. VIII, Fig. 9. It extremely resembles in 
its shape certain of the most abundant speoies of Cassianella of St. Cassian, especially 
0. gryphaata and C. tenuiotria, Miinst. It showe very distinctly the presence 
of the single faint radial rib before the oommencement of the slope of the posterior 
side, as found in the typical 0. ferrui8tr.k (cf. Abhandl. der k.k. geol. Reichsanst., 
Bd. XVIII., Hef t  1, p. 58). The state of preservation of the Indian specimen 
precludes a more minute comparison. 

I n  I)ienerYs colleotions from the Bambanag section there are also several 
species of Cassianella, in a very imperfect state of preservation, two specimens from 
which (Pl. VIII., Figs. 7, 8) are figured. They are also for the greater part casts, 
with only here and there remnants of the shell adhering. The latter is in the form 
represented in Fig. 7, rather thick, and appears to have only possessed faint stria of 
growth remotely placed. The back of the shell is narrow and high, the posterior 
slope, on the other hand, elongated. The specimen, Pig. 8, seems broader and mom 
regularly rounded, and possesses more crowded strise of growth. Neither of them 
specimens allows of the slight keel-like rib of the first-mentioned form being 
recognized ; both show very distinotly the sharp incision which, in the cast, 
separates the umbo from the plug-shapped infilling of the anterior wing, a very 
characteristic structure in the genus Casaianells. The three figured specimen8 tieem 
to represent forms related to three different epecies, which would point to a rich 
representation of this genus in the upper trias of the Himhlayaa. 

I t  is well known that the firat Cassianella from the trim of the Himalayas was 
made known by Qiimbel (Sitzungsb. der konigl. bayr. b a d .  d. Wissensch. 1865,II, 
p. 361, .Fig. 13). This species, oiz., Casknella gryp8tomcs, Qiimb., which is regarded 
as coming from the so-called 8piti a d s t o n e  ' and is, therefore, lower triassic, b 
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wmpared by Oiimbel himself with the St. Camian C. planidoreata, and indeed 
possesses a marked flattening of the back, a character not exhibited by one of the 
specimens here mentioned, is moreover much less oblique than any of those 
epecimens and belongs, therefore, almost certainly to a different type. 

Tliere will further on be named and described another Cnssianella whiob 
originates in the horizon with Spiriferina Griesbachi and represents the type of 
the ribbed species of Cassia~ella. 

Locality.-In the horizon of the ~peciea of Halobia of the Rugosa group (the 
ao-called ' Daonella beds ') in the Shalshal Cliff, as well as in the Bambanag section. 

LIMA, spec. indet., P1. VII., Fig. 20. 

A small ribbed Lima of a somewhnt broad sl~ape, with a steeply sloping 
anterior and a gradually flattening posterior side. Ribs to the number of about 
sixteen, more strong1 y marked anteriorly, gradual1 y dying out posteriorly, moderately 
wide, flat and separhted by intervals of the same width as tllernselves. The sloping, 
level, anterior area witllout ribbing ; tlie anterior ear rudimentary, the posterior ear 
faintly wing-like, without being distinctly marked off from the shell. The 
species is probably related to the aide'ly spread Muschelkslk form Lima atriato, 
Qoldf., which extende upwards into the Ladinic limestone of the Alps (Esino, 
Marmolata). 

Locality.-South-west of the Niti Pass, North-west of Kiunglung, in compact 
black limestone beds which bear on their surface the above-named Hatubia cf. 
comata (p. 47), and in tho interior of the rock there occur besides the rare 
Lima more abundant fragments of a small peculiarly shaped Lingulzq, from which 
unfortunately no specimen, suitable for description, could be obtained. 

LIMA, spec. indet., P1. VIII., Fig. 11. 

A small Lirna, whose cast shows 1 2  or 13 rather high and strong ribs, and 
whose shell is more inflated than that of the species just mentioned from Kiunglung, 
while its anterior slope appears less sharply marked off from the ribbed area of the 
shell. The speoimen is moreover much too imperfectly preserved for a more 
minute description and comparison of i t  to be given, and i t  is only mentioned here 
to show that more or less similnr small ribbed species of Lima occur in very 
different horizons of the upper trim of the Himtilayas. 

Local ity.-I n the Halorites (Tropites) beds of the Bambanag section oollected 
by Diener. 

LIMA SEBRATICOSTA, nov. sp., P1. VIII., Figs. 12, 18, 

This form belongs perhaps rather to Lima than to Pecten. I n  favour of this 
view are its oblique shape, the steep slope of one (anterior ?) side, and the apparently 
slight development of the ears. The proportionately thick shell is raised -at  
intervals SO as to form seven high roof-like ribs, on whose bluut.edges the strile of 

' growth, elsewhere' very fine and crowded, become elevated into rows of small blunt 
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tubercles which give a serrated appearance to the ribs. The three middle and 
strongest ribs only posbess one row of such serrations an their crests, the weaker 
ribs, succeeding on each side outwardly, show on the other hand besides the chief 
row on the crest, one or two weaker rows of a similar kind, which rise constantly on 
the outer side of each rib. The posterior of the three middle ribs also possesses a 
trace of a similar accessory row of serrations near the lower margin of the shell, 
and here i t  also lies on the outward side. 

Nothing definite can be affirmed as to the shape of the ears in consequence 6f 
their imperfect preservation; tlrs posterior ear appears to be sharply marked off 
from the shell, The cast of this thick-shelled species is distinguished by the faat 
that on i t  (Fig. 13) the ribs stand out milch more olearly from the furrows than is 
the case on the surface of tlie shell itself. 

I know of no species whioh could be closely oompared with this form, wllioh 
generically remains, i t  is true, somewhat uncertain. I ts  striking shape justified, 1 
think, a description of it so far as it was possible to make out. 

Locality.-Collected by Diener in tlre so-called ' Tropites beds ' of the Barhba. 
nag section (11). An identical, or s t  least very closely related form seems also to 
occur in still.higher beds, as the oast (PI. X., Pig. 26) shows. The latter is derived 
fmm the so-called ' Corbis-zone ' of Griesbazh, or Diener's Sagenites beds, succeed- 
ing the horizon of Spirverina Qrieebachi, likewise from the Bambanag section (11). 
The typical bivalve of the Sagenites beds occurs, however, also below the beds with 
Spiriferina Grieebachi, as will be shown further on (of, Awdontophora ff~.iesbacAi). 

(as) From the Horizron of Spit$wincr Oriaebachi, and the Sagemiter hedr 
ruaceeditrg them. 

Bpiriferiw Brimbaahi, m., Diener, 1. o., p. 26. 

The most abundant species of the brachiopod-bearing latest horiaon of the 
trim of the Himalayas as yet known may bear the name of Jbr. C. L. Griesbach, the 
Director of the Geological Survey of India, who was the first to assign this form to 
ite stratigraphical horizon, and who already recognised that it differed from Spit+ 
fcrina Lilangeneis, Stal., for which reason it was designated by him S. Lilangenais, 
var. 

Spirifedna ffriesbachi is a large and remarkable Spiriferina with very variable 
development of the beak and the area of the large valve, distinguished specially by 
its broad sinus, in which there is a single weak median rib, to which corresponds a 
median furrow in the small valve, and by whioh its median lobe is rendered 
bipartite. 

Tbe area, a t  least in the specimens from the Bambanag section on which apr 
desoription is based, is mostly very high (Fig. Ik), but in the same bed there are also 
epecimens with considerably lower area (Fig. 7). The curvature of the beak 
above the area is considerable in specimens of the latter kind, whjle,.in 
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specimens with very high area the beak is almost straight, and a slight curvature 
takes place only a t  the apex. The lateral margins of the area are blunt. On each 
side of the very broad sinus of the large valve there are from 7 to 10  ribs, which are 
low and flat and the outermost of which seems more or less to be completely 
obliterated, so that between the ribs and the margin of the area there remains still a 
space without ribs, or almost without them. 

The lobe of the small valve rises considerably above the lateral parts; its 
median furrow begins only a t  a certain distance from the umbo. The shell-struc- 
ture is a roughly punctate one. 

The dental plates are in the interior of the apex of the beak fused as by a 
zallus with the median septum, and only become free further down ; they extend 
tn the wall of the shell and reach pretty far down a t  the outer side of the beak, but 
not so far as the median septum itself (Fig. 4). 

Only one Spiriferina of the trias is known to me, which seems to be closely 
related to Spiriferim Oriesbachi, viz., SpGferina H08cai, m., from Bnlia-Maaden, 
in Asia Minor (Jahrb. der k. k. Reichsanst., 1832, p. 80, Tab. lV., Fig. 8). 
Though the specimens of 8. Mosaai, hitherto known, are imperfectly preserved, 
yet they admit of being distinguished from S. Qrieebachi by the fact that the 
sinus is narrower and shallower, and that the median rib lying in it, as well as the 
lateral ribs, are stronger than in  S. Griesbachi ; and the number of its lateral ribs 
is also smaller. From the Alpine trias no species is yet known to me which could 
be compared with these two species of Spiriferina of the Asiatic trias. 

Locality of Spiriferirrcc Griesbachi-In the Bambanng section of the Girtlli 
Valley, near Martoli Encan~ping Ground, very abundant in Bed No. 8, which was 
named after this species as the Horizon of Spiriferina Griesbachi. GriesbtlchSs 
Spiriferina Horizon, with Spiriferina Lilangensis, var., is evidently the same 
horizon. 

Remarks on Spiriferina Grie8bachi.-Only after I had communicated tha  
remarks on the brachic-pods of the horizon of Spiriferka Oriesbachd to Dr. 0. 
Diener, published in his work, p. 26, my attention was drawn to the two species, v i ~  , 
.\pirifer tibetious and Spirifer altivagus, included by F. Stoliczka in his (carboni- 
ferous) Kuling Series (Stoliczka, I. c., p. 28, Tab. III. ,  Figs. 1-3). These two 
species, which were co1lec:ted by Dr. Gerard in Spiti, can by no means, however, 
even on the ground of Stoliczka's views, be regarded with certainty as carboni- 
ferous forms ; i t  is, moreover, not a t  all improb:~ble, on accorlnt of their close 
relationship to Spkiferina b'ri~ebachi, that they also originate in triassic deposita 
Stoliczka already knew that his Spirifer tibeticue was a Spirife~ina, and Spiryer 
aEtiaague is so closely related to tile former species that it is simply to be regarded 
as a variety of Spirifel inn tib~tica, Stol., sp. These two presurnahlp carboniferous 
species have been figured again for comparison with Speri/erina Orieebachi, on 
P1. lX., Pigs. 14, 15, lfi, and I believe 1 can affirm with roufider~cr, after careful 
investlaation, that I am unai~le to find any more essential distinction between them 
and Spt~lferina Griesbachi than that the ribbing i~ somewhat stronger and lllore 
sharply marlied. The outlines which are partly different, as a conlparisou of Pig. 4 
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with Figs. 1 4  and 15, m a l w  evident, cannot be regarded as distinctive, as 
they depend upon the varyins height of the area or rather upon the degree 
of incurvature of the heak, and if one compares Figure 4 (Xpiriferdma 
~rdesbachi) with Fig. 16 (Spirqeldna a l t ~ o a ~ a ) ,  a form with l i k e ~ i s ~  
lery high area, one w i l l  a t  once appreciate the small value of that 
distinction. There are, moreover, specimeus of S9irqerina Qriesbachi wit11 low 
area and stronger incurved beak (k'ig. 7) which are scarcely to be distinguished in 
this respect from Spirijerina tibetica (Pig. 14). 

Stoliczka also mentions a loose specimen from the neighhouiliood of Kibber, 
in Spiti. This is also before me, but its matrix is not a carboniferous slate as 
Ytoliczka states, but a marly limestone, strongly eff ervescing with l~ydrochlo~ic 
acid, and exactly the Name as a large specimen of rock collected by Griesbach on 
the western dope of the Manirang Pass1 in Spiti, and which oontains numerous 
specimens of Spiriferinaof the same type and in the same state of preservation 
as the specimen from Kibber. I would therefore regard these two rock-specimens 
as coming from one and the same bed. The rock-specimen from the Manirang 
Pass (cf. Griesbach's " Geology of the Central tlimaltaya~," p. 220) was regarded as 
rhzetic, and we are thereby reminded that Griesbacll h.td already considered the 
Main Dolomite group as rhatic;  i t  bears the muaeum numl)er 8. 13. 86, and i~ 
quite filled with a large Spiriferina whicl~, on a cursory c )mpnrison, possesses n 
certain resemblanoe t o  the liassic Rhynchonell-r azlstriuca, Suess, hut is in fact 
completely identioal with Spirzferina tibetica, Stol., sp. The specimens figured 
on PI. IX., Figs. 8-13, were derived from the locality of the Alanirang Pass. 1 
cannot of course form an  opinion as to the stratigraphical position of this rock- 
specimen with Spirifcrina from the Manirang Pass, prohahlp found loose, but 
would it':not be quite justifiable from all that is known concerning the distribution 
of the braclliopod horizon of Spiriferina Stracheyi to assume that here in tlie 
Manirang Pass in Spiti there is nothing more than the exact horizon of Spiriferina 
Grieebachi in the Bi~rnbanag section to be dealt with ? But before this is decided, 
befnre full assurance is resched regarding the horizon and locality of the 'Car- 
boniferous' Spirijerina tibettca from Spiti, and tlis certainly identical rliaetic 
form from the Manirang Pass, and from Kibber, i t  will alwaps be advisable in any 
case to separate bpiriferina tibetica from Spiriferina Gri~sbachi, however slight 
Ile differc~nces between the two forms may appear, considering the n~nterial avail- 
able. Should, honever, the specific identity of both be fully establislled on the 
strength of their occurrence in the same beds, i t  would perl~i~ps be advisable tlo 
raise the question whether the name SpirCfes.ina Grieebachi bhould not 1)e retained 
for this species, as i t  was assigned to s ~peoies of vrllich th~z exact llorizon was 
determined and has even been applied to designate the horizon itself. The forms 
Spiriferi~ra librt;ca, and S altavaga, Stol., doubtful us to their horizon, might 
then bc united as varieties of Spiriferina Griesbachi. 

' From the locality Manirang, Spiti, there is  alro a amall spwimen of n peculiar tufl.like dark coloured 
rffik, with wome impelfwtlj a1ecilllens of a smooth Pecten, which, judging by the structure of its rhull, 
might be ide~~tic:,l with Perten $lorur, Ht~~.er,  of the Alpine Baibl. and C s r d ~ ~ a  bed. ('I orel beda, Opl onitz bv!da, at 
the bnee of the Main Ur,10311t~). 



Spird$era rz'hiana, Davidson (Quart. Journ., 1866, Vol. XXII., p. 4, pi. 
XXII., p. 4), very clo~ely related to Spiriferina Oriesbachi and 8. tihetica may 
also be referred to here ; i t  comes from the vicinity of Vihi in Kashmir, and is 
regarded as carboniferous. That similar forms already occur in the devonian is 
shown in Oehlert's work '' Fossiles dbvoniens de Santa Lucia (Espagne)" in; Bull* 
Soc. QBol. de Prance, 3 sbr., XXIV., 1896, p. 8141, Figs. Tab. XXVIII. 

ZETZU SCEWAQEBI, Bittn., var. Asiatica, nov. P1 X., Pigs. 16-20. 

A Retzia from the somewhat older horizon of Halobia comata has already been 
mentioned under the above name (see p. 42). Retzia SchrnuqeA, var. 
Adatica, regarded as typical, belongs to the most abundant species of the horizon 
of Spicverina Gri~sbachi. It is perhaps, at least in the Bambanag sect.ion, more 
abundant than Syirifer-ina Grieebaehi itself, but is less striking on account of its 
smaller eize. I have more than 20 specimens before me which were got from the  
few fragments of the Spiriferiila rook brought home by Diener. n e y  show -all 
stages of growth, and their length varies from 2.6 mm. up' to 13 mm., and even 
more. They are distinpuislled from the somewhat older form of the ' Daonella 
beds ' and from the R. fustosa of the European Daohsteinkalk, by a constantly 
larger number of ribs, as already mentioned above (p. 43). Already in the  
smallest individuals five lateral ribs are to be recognisd on each side of the small 
valve, and in larger specimens there are always six present. For the rest they 
completely agree with the upper triassic forms of this type. Most of the larger 
forms tire of consider~ble t hickoess, and they may therefore be regarded as f ull grown. 
A certain variability in the outline, characteristic also of this species, is very well 
shown in the illustrations, Figs. 18, 19, 20. This variability does not overstep 
certain limits, as i t  is also known to be the oase in other triassio species of this 
genus. Sometbing has already been said about its relationship with European 
forms (p. 44). 

Locality.--Not rare in the  beds with Spi~iferina Giesbachi, m., of the 
Bambanag section in the Girthi Valley. Related or identical forms seern to be 
quito generally distributed in the group of beds, chiefly marly, between the 
Muschelkalk and the Main Dolomite hor i~on  of the Himtilayan trias. 

SPIRXGEEA DIBNIBI, nov. sp., PI. X., Figs. 1-14. 

6pirigeva Disnsri, now sp., Diener, 1, e., p. 86. 

As a third abundant and characteristic species in the beds with Spirifen'm 
Brieabachi may be mentioned Spirigera Dieseri, a form which is distinguished 
by a certain strikingly characteristic habit from the above-mentioned species of 
Spirigera from the older triassic formation of the Himtilayas, which appear so 
vague and undefined. This form is also before mg in the different stages of 
growth ; the smallest forms scarcely measuring 3 mm. in length, while the largest 
reaoh a length of more than 15 mm. Even the smallest individualsare very stiking 
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farms with a distinct lo~gitudinnl furrow in the middle of the large, as well as 
in thnt of the small, valve. Within the space of 6 mm. the median furrow of the 
small valve dies out, while that of the large valve developes into a median sinue 
which widens and deepens continuously, and, in tlie largest specimea finally forms 
a tri:rngular frontal tongue, deepened in the centre, to which, on the small valve, n 
median lobe corresponds, so that in these largest forms tile large valve retains its 
original bipartite character, while the small valve gradually assumea a distinct 
tripnrtite shape, by whicll the median furrow of its nmbonal portion generally 
remains quite distinctly preserved. The development of the external form of the shell 
is tlrus in Spirigera Dieweri very similar to that of Spirigera eurycolpa, m., from 
the Alpine Dachsteinkalk (Abliandl. d. geol. Reichsanst., XIV, p. 273, 
P1. XXIX., Figs. 7-14). It is almost superfluous to remark that Spirigera Dieneri 
also possesses a very considerable variability ; there being among specimens of equal 
size, includinq the most abundarit type, strikingly narrow (Pig. 6), as well as 
strikingly wide forms (Fig. 8). These variations do not however extend to a greater 
degree than one is accustomed to meet with in related forms (for example in the 
abundant Spirifera Slrohmay~ri,  Suess, of the Noric Hallstatt Limestone ; Abhandl. 
d. geol. Reichsanst., XIV., Pi. XV). 

The shell of Spirigera Dieneri is rather thin, and most specimens are for the 
greater part preserved as casts. Only tlie umbo of the small valves, and the sides of 
the beak are thicker-slielled. I n  this respect S. Dieneri is thus united with the 
older S. Stoliczkai, with which it l i a ~  also in common strong dental plates in the 
beak extending to the shell-mall. Spirigera Dieneri dso possesses haplospire spiral 
cones; i t  consequently belongs to the true Spirigera species. Forms with diplo- 
spire structure are not yet known among the few species hitherto described of Sp~ri-  
gera of the Himalhyan trias. 

From the above-mentioned Spirigera eurycolpa, m., of the European Daoh- 
steinkalk, Spirigera Dieneri is distinguished not only by its much smaller size, but 
also by the quicker disappearance of the median furrow in its small valve with 
increasing growth ; the two species are by no means closely related to each other. 
The same may be affirmed with regard to Spirigera pachyrhyncha, m., of the Halb 
statt Limestone, which may, goreover, probably be reckoned as belonging to the 
diplospire group or sub.genus Pexidella, m. This species is also wanting i n  the much- 
deepened sinus of the large valve, and the median lobe of the small valve is only 
indicated near the front margin, so that the small valve does not appear to hare 
~ u c h  a distinctly tripartite character as that of S. Dieneri. On the other hand 
8. Dieneri seems to approacli very closely to the palaeozoic forms (carboniferous) of 
Spirigera of the sub-genus Seminula (9. aubtilita, Hall, S. irinuclea, Hall). 

Locality.- Not rare in the horizon of Spiriferina Qriesbachi in the Bam- 
banag section, near Martoli Encamping Ground in the Girthi Valley. 

AMPHICLINA, sp. PI. X., Fig. 16. 

A minute shell which certainly belongs to a species of the genus Amphiclina ; 
it lias the undefined form of A. Lumensiu, m., or A. auatriaca, m. It representy, at 



present, the only form of this genus which is pet known from non-Buropeam 
triassio deposits. I have lately had occasion to describe an Amphiclinodonta from 
tlie trias of Balia Maaden in Asia Minor (Jahrb. d. geol. keichsanst , 1896, p. 26%). 

When one reflects how little we knew, and that not very long ago, about the species 
of Ampl~iclina, so generally distributed in the Alpine trias (of. Al)l~andl. (1. geol. 
Reichsnnst., Band SIV),  one may be allowed, a t  tlle first discovery of an Amplii- 
clina in the upper trias of the Himdlayas, to indulge in the hope that these 
insignificant but intereating brachiopods may also be found therr more abundantly. 

Loca1ily.- 111 the beds with Spirverina Griesbachi in the Bambanag section 
of the Qirthi Valley. 

RHYNCHONELLA BAMBANAQENSIS, nov. sp., P1. IX., Fig 13. 

A Rhynchonella from the Hauerites beds of the Bnmbanag section l~as  nlrt.adp 
been described above a8 Rhywhonello Barnbanagensk, (p. 44). A form closely 
related to it, which may well be regarded as specifically identical, taking into 

. account the poorness of the material a t  hand, is represented by three specimens, also 
from the somewhat younger beds with S~iriferinac Grieabachi in t l ~ e  Bambanag ~ e c -  
tion. The specimen fiyured (Pl. IX., Fig. 18) is distinguished from the single form 
from the Hauerites beds (Pl. VIII., Fig. 4) only by a ribbing beginning somewhat 
nearer the umbones, and by a symmetrical frontal area, to whose elevated part tho 
five middle ones of the 14 to 16 ribs of the small valve belong. 

In  this specimen, however, one side (the right side), as in tile speoimen from 
the Hauerites beds, is in the front view, so to speak, somewl~at aborted, and here, 
as there, a rib is inserted at a distanoe from the umbo on this side.' One of the 
two other specimens from the beds of Spiriferina Oriesbachi also possesses an 
asymmetrical frontal area exactly like the figured specimen from the Hi~ner i te~  
beds. The last specimen is again a symmetrical one, with six ribs in the middle of 
the elevated frontal area. The beak is a short, pointed, Rhynchonella beak, with 
delicate dental plates, extending to t l ~ e  wall of the shell. As to tlie mutml 
relationship of the species, mention has already been made (p. 46). Forms, 
also symmetrical, of Rhynchonella levantina, m., there referred to, are distinguished 
from the Indian species by considerably smaller width. The symmetrical form of 
Bhynchonetln Bambanagen&s, on the other hand, vividly recalls Bhynchonella 
Nen t s~ l i  of the Alpine B1uschelhlk, which however, shows n s tmger  ribbing 
arising from the umbones themselves. 

Locality.--In the beds with Spirifeldna Qriesbachi in the Bambansg section 
of the Qirthi Valley. 

RHYNCHONBLLA MARTOLIANA, nw. sp., P1. IX., Fig. 17. 
A single specimen of a Rhpnchonella, unfortunately badly preserved, of t h e  

remarkable winged type of the ~ l p i n e  Muschelkalk species, Rhy~rchonetla vividu, 
m., and R. uoZii~19, m. (Abhandl. d. k. k.geol. Beichsanst, XIV, pp. 1% 47, 
P1. 31, 32). 
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The large valve of this species possesses two middle ribs and four or five lateral 
ribs which are very fine at  the apex of the beak whenoe they arise. The median 
lobe of the small valve must therefore have had three ribs. The middle ribs as 
well as the lateral ones originate at  the beak. They are not, so to speak, excluded 
from the back of the beak by the union of the inner lateral ribs above the median 
sinus. I n  connection with this the median sinus of the large valve in B. 
Martoliuna is only indicated near the 'umbo by a slight depression, and the profile 
contour runs from the beak up to this in a strongly convex arch, while in the 
Muschelkalk species mentioned above the median depression of the large valve 
begins quite near the beak. This dfference is not clearly enough defined in the 
illustratio~i (Pig. 17). Ttie lateral parts of the valve are in the same manner 
widened into wing-like forms, and thinned out, as in Rhynchonella uolitam. The 
beak is, in connection with the outer contour of its median line, somewhat curved 
forward. The present description of this single fragment suffices a t  the same time 
to permit of its dissimilarity to the Alpine Muschelkalk species with which it has 
been compared coming into prominence. A species of this type is not yet known 
to me from the upper Alpine trias. 

Locality. -In the beds with Spiriferitaa Qriesbachi of the Bambanag section, 
near the Martoli Meadows in the Girthi Valley. 

AULACOTEYRIS JOHARENSIS, nov. sp., P1. IX., Figs. 19, 20. 

An Autacothyrke Nilamgeneis of a very indefinite ~'hape, from the horizon of 
Daonella indica, has been described above (p. 30). I n  the beds with Xpiriferkpaa 
Qrieabachi a very similar species occurs, which can only be distinguished from the 
older species by unimportant features. 

The oval shell of this younger species, inclined to be somewhat pentagonal in 
shape, seems to possess a finely punctate shell-structure, and while the median septum 
of Aulacothyris Nilanyensis appears as a strong, thick, but somewhat indistinctly 
defined streak, in Aulacothyris Johnremi8 it is, for an equal length, a very fine but 
extremely distinct, dark line. This septum, as well as the slightly divergent dental 
plates in the beak extending to the shell-wall, indicate also that this form is, in 
spite of its little characteristic shape, a true Aulacothyris. I ts  beak is small, de- 
pressed, and only slightly hollowed out under its rounded lateral margins. The 
surface is smooth; coarse concentric str ia of growth, which ocour in nearly all 
specimens of ~du2acothyris Nila~~gensia are wanting in this species. Traoes of very 
fine s t r is  of growth appear only here and there (these have been represented s 
little too coarse in the illustration). Otherwise this species stands, as already stated, 
very near the older Aulaoothyrie Nila~zgensis, and is distinguished also in a 
similar manner to this from the known species of the Alpine trias. 

L;ocntily.-In a few specimens from the beds with Spiriferina Qriesbachi of the 
Bnmbanag.seotion, near Martoli Encamping Ground in the Qirthi Valley. 



Cassra~sua PULGHELLA, nov. sp., P1. VIII., Fig, 10. 

A very elegant small Cassianella of a broad shape and with a moderately inflated 
left valve, the only valve known. It belong to the forms with fine radial ribbing. 
The central idat ion of the shell is broadly-rounded and bears posteriorly, in the 
ssme position as in the St. Cassain speoies C. tenuietria, a single remarkable 
elender radial rib, a kind of keel. Moreover, the entire centraI inflation in front of 
this keel, as also the slope of the shell behind the keel up to the saddle-like 
depression in front of the weakly-developed posterior wing, is covered with numer- 
ous very fine radial ribs, which are about 15 or more in number, in front of the keel, 
and about the same number behind the keel. The small ribs situated in front of 
the keel are very feebly developed and differ little from each other in strength ; in 
some speoimens the most anterior group of these is a little more strongly raised, while 
the succeeding ones become weaker, so that here and there in the middle of the 
shell, in the front of the keel-like rib, a very slight radial depression is formed, 
which becomes only preceptible through the projection of the keel-like rib. The 
small ribs behind the latter are more crowded and somewhat stronger than those in 
front of this principal rib, especially the ribs nearest to the keel being generally 
the strongest in the whole shell, though they do not attain to the strength of the 
keel-like rib. In a few individuals a differentiation makes itself apparent among 
them, for those lying immediately above the posterior slope appear the strongest. 

I n  the best preserved specimens three weak ribs suoceed behind the keel, and 
after these two remarkably strong ones, whioh enclose a thin intervening rib and 
come next to the keel in point of strength. This differentiation of the posterior 
ribs is less striking in the remaining specimens before me, but i t  always exists. 
The posterior wing is only free from ribs a t  its narrow border, while on the more 
strongly defined anterior wing, which, however, is not well preserved in any of the 
specimens, the striation of growth seems to predominate over the ribbing. I t  is 
true the striation of growth is, over the rest of the shell, everywhere distinct, but not 
so strongly developed as to produce an actual reticulation of the surface. The 
radial striation, however weak it is in itself, predominates. One could most pro- 
perly speak of a net-like sculpture on this posterior slope of the shell, where the 
striation of growth also becomes somewhat stronger. Cassianetla pzslchella is 
evidently a speoiea closely related to Cas&anella specbaa, Mer., from the Kossen 
beds of the Alps, and may perhaps be regarded as the precursor of that speoies, 
which scarcely possesses nearer relationship among the older Alpine speoies of 
Casaianella. But, apart from the very different size of the two species, the keel- 
like rib would never stand out in so remarkable a manner in C. speCiosa ; more- 
ovm, the posterior wing of the Kijesen species is almost quite free from ribs. 

Locality.--In the beds with Spiriferina Griesbachi of the Bambanag section 
in the Qirthi Valley. Prom the rock specimens brought home by Diener, four 
specimens, left valves throughout, could be obtained. Bight valves even of the 
most abundant species of Cassianella of the Alpine trim are, as is known, very 
rarely found. 
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LIMA C U M A U N I ~ ~ ,  nov. rp., PI. X., Fig, 25. 

A small neat species, narrower and per11a.p~ also a little more oblique than tho 
two forms illustrated on P1. VII., Fig. 80 and P1. VIII., Fig. 11, derived from older 
beds. The surface beans about 15 ribs, which do not extend to the anterior, steeply 
~lopiag somewhat hollowed portion of the shell, while towards the posterior they die 
out without previously becoming muoh weaker and leave a narrow space along the 
hinge-margin h e .  They are simple, broadly rounded or flattened, not roof-shaped, 
separated by intervals which are narrower than the ribs themselves. The striae of 
growth are scarcely perceptible. The anterior ear is distinctly developed, while the 
posterior forms a kind of wing whioh is almost as steeply sloping as the anterior 
part of the shell. 

This small speoies seems also to be a straggler of the S triata-group of the 
Musohelkalk ; it is distinguished from oertain forms of the Alpine trias (e.g., L, 
T~lleri ,  m., from the Esino Limestone, A. pazclula from the Cardita beds) by its 
narrower shape as well as by its less numerous ribs, whioh quickly die out towards 
the posterior part of the shell. 

Locality.-From the beds with Spiriferi~a Grieebachi of the Bambanag sec- 
tion in the Girthi valley, in two tolerably well preserved valves. 

PECTEN BIFORMATUS, nov. sp., P1. X., Figs. 23, 24. 

A small Yecten with quite peonliar sculpture. The surfaoe is ribbed, the ribs 
are arranged in bundles, that is they nrise out of a three- to four-fold division, from 
a few (9-10) principal ribs, so that a t  the margin of the valves 30 ribs can be 
oounted, of which the middle ones are mostly arranged regularly in bundles of 
four, the lateral ones, however, being less regularly grouped. The posterior part of 
the shell, the steep slope towards the scarcely dietinctly defined posterior ear, is , 

differently ornamented, for from the last strong radial rib radiates a weak ribbing 
or striation towards the posterior margin in the manner of a quill with feathers on 
one side. This ribbing varies in strength in different individuals, in some it  being 
only very faint, indicated as a kind of irregular wrinklini, ip others more regular, 
utronger, and even deepening towards the margin. Here and there i t  is even inter- 
rupted by traces of a radial furrowing. The byssal ear of the right valves is like- 
wise radially ribbed. The above remarks ,are applicable in the first place to the 
right valve. The left valve forms in its soulpture the ' negative,' so to speak, of 
the right valve, for, while in the right valve the furrowing dominates every- 
thing, the ribs represent the more conspicuous element in the left. There are thus 
in the right valve bundles of ribs between the strong furrows; in the left valve, 
however, between the principal ribs there are furrows subdivided by secondary ribs. 
The sculpture of the right valve appears therefore deepened or grooved, that of the 
ieft valve raised. The entire inflation of the left valve is also somewhat stronger 
than that of the right valve, so that in this species the lower and upper valves are 
markedly different. This distinction however ia unfortunately not sufficiently ex- 
pressed in the illustration of this species, the figure of the left valve (24) more 

r e 
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specially leaving muoh to be desired. The sculpture of. the left valve resembles 
indeed very closely that of the left valve of Pecten interruptus figured beside i t  
(Fig. 22). The strong radial ribbing of the anterior ear is also not sufficiently indicated 
in Fig. 24. The stria of growth in Pecten bgormatus are only slightly marked. 

I know of no species which could be compared in the peculiar sculpture of 
the shell with the form here described, which seems only to attain a very small size. 

Locality.-Apparently not rare in the beds with Spiriferilaa Griesbachi, of 
the Bambanag section, for seven, lnostly fragmentary separate valves, among which 
both valves are represented, were obtained from the rock-specimens brought home 
by Diener. 

PECTEN INTERRUPTUS, nov. ap., P1. X., Fig. 22. 

With Pecten bifot-matus oocurs a second larger species of Pecten, of whioh, 
however, only a single partially preserved valve (apparently the left) is available, 
which possesses a ribbing quite similar to that of the left valve of P. bdforrnotus, 
that is, a number of slender principal ribs, in the intervals of which several 
systems of finer aooessory ribs are inserted ; the fine transverse striation, however, 
of the posterior portion of the shell is wanting in this larger species, and also the 
two ears are almost equally strongly defined, and apparently smooth or without ribs. 
The place where the shell merges into the ears is marked on each side by narrow 
but steep, almost furrow-like, deepened slopes. The figured form possesses a 
striking interruption of growth in the middle of the shell, beyond which the 
ribbing certainly oontinues, but is considerably weaker ; the cont,rast, however, is 
too strongly expressed in the illustration. 

The species recalls Pecten Landranus, m., from the Alpine trias (Abhandl. d. 
geol. Reichmnst., XVIII., Heft I., p. 166, P1. 19, Fig. 21) without, however, being 
identical with it. 

Locality.--Collected by Diener in the beds with Spiriferino Oriesbachi in 
the Bambanag section. 

ANODONTOPHORA' GBIESBACHI, nov. sp., P1. VIII., Figs. 14,16,16. 

This shell, very-similar in fact to the greatly lengthened form of the genus 
Gonodon,' Schafh. (Schafhautlia, Oossm., Oorbis, auct.), widely distributed 
in the Alpine triassic deposits, proves, by its thin shell and further on account of 
the want of teeth, the non-existence of a pallid sinus, and its non-gaping shell, as 
most probably belonging to that group of forms to which has been applied hitherto 
the generic name Anoplophora, Sandb., which has however been recently replaced 
by M. Cossmann by the term Anodontophora. 

Anodontopiora ir propoeed by M. Coimmann in his Revue oritiqne de Pd6ozoologie, Nr. 3, Avril, 1897. .e a 
substitnte for Bandberger'r generio name Anoplophora, alrendy long preoaonpied. 

Also Gonodon, Sohafh., belongr, mmording to M. Cosemmnn, to p m u p i e d  names. He proposrs, m cited 
above, the generio term &hafhautlk 
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This tolerably large bivalve is before me both as shells and as casts, and 
appears not to be rare in the uppermost marly layers of the series of beds developed 
between the Muschelkalk and the Main Dolomite, which were therefore 
formerly designated by Oriesbach as the Corbis beds, because the form was first 
determined as C o r k  dlellingii, Hauer, var., which seems to be very 
intelligible from what has just been said. Other specimens from Qriesbach's 
collections bear, however, the designation ' Anoplopl~ora Fassansis, Wissm., 
spec.,' which comes already very near the true relationship, for among the 
species of Anodontophora (Anoplophora) of the European trias thia very1 species 
stands doubtless nearest to the species under description. According to Dr. Dienor's 
collections A. Grieobachi oocurs also already lower down in the ' Tropites beds,' 
and seems also not to be absent in the beds with Spirverina Qrieslrachi. 

The specimens from the black limestones of the ' Tropites beds ' are preserved 
with their test (Figs. 14, 16.). This is very thin in proportion to the size of the 
shell, and covered with numerous fine and distinct striae of growth, which become 
orowded and stronger towards the pallial margin, and are sometimes accompanied 
by a few stronger interruptions of growth. A radial sculpture does not exist. 
The outline, a little sub-angular, is very well rendered , in  the illustrations ; the 
umbo projects pretty considerably, without being par$oularly strong ; i t  is only 
shifted from the middle towards the anterior, or is almost medianly situated ; its 
inourvature towards the anterior is inconeiderable ; a distinctly defined lunule is 
wanting. The umbones might touch one another. as there remains only a very 
slight interval between them in the casts. The test is, moreover, only thin near the 
umbones, and a slight filing (Fig. 16) was sufficient to prove that a strong hinge- 
plate with tooth structure did not exist. 

The smooth casts of this species from the marly layers of the younger Sageni- 
tes beds (Pig. 16), which, towards the pallial margin, mostly show some strong 
conmntrio undulations, also prove the non-existenoe of a hinge and also furnish 
evidence that the shell nowhere gaped. The muscular impressions are tolerably 
distinct for the thin shell ; a pallial sinus is not perceptible. 

Be already mentioned, the lower triasaic Bnodontophora ( A ~ ~ ~ l o ~ h ~ ~ a )  
Faaeansia, Wissm., sp., is the only species with which Amdontophora Grie8bachi 
sllows any great resemblance, but i t  must here be pointed out that the lower t rh s i c  
spaies of C. W. Giimbel is also recorded and figured from Spiti. 

Locality of Anodontophora Brie8bachi.-Several specimens collected by 
Diener from the ' Tropites beds ' of the Bambanag section, besides Xima serrati- 
costa, described above. 

An unquestionable specimen in Diener's collections is designated as also being 
derived from the ' Brachiopod beds' ( i .~ . ,  the beds with Spirifem'na Qrieebachi) of 
the Shalshal section. 

Most abundantly perhaps in Diener's stilI younger ' Sagenib  beds,' in the 
smtion of the Shalshal Cliffs, where this species was first found by Oriesbach. It 
also p s m s m  a certain vertical distribution in the upper layere of the marly series 
of beds among the Main Dolomite equivalents. This distribution seems also to be 
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common to several other speaies of bivalves and brachiopods (e.g,, Z h a  Semticoeta, 
aetsia aeiafica, Rhynchonella Barnbanagero8ie), judging by their association. 

Rewurrk8.--The few other bivalves oocurring in the 8agenitea beds, beeidea 
the above (a smooth Pecten, a finely ribbed Lima, etc.,) are repreeented by 
specimens so imperfectly preserved that we must abstain from a closer inquiry 
of them. 

(b) Species frorn the Upper D i v h h  of the upper kiaseio Depoeits of the 
E i d l e y a s  (from the Dolomitee and dlegalodmta-bearing Lkeutones.) 

M ~ A L O D O N  OULTRIDENS, nov. sp,, P1. XL, Fig. 1. 
Among the few apeoies of Megalodon lying before me from the uppermost 

trias of the H id layas  there is one speoimen especially noteworthy ; i t  is for the 
most part a cast with the umbo of the right valve particularly well-preserved. 
Parts of the umbonea, together with the very thick-shelled portions, lying in front 
of and between the umbones, are also preaent as test. As the rock, a gray friable 
dolomite, was very easily removed from the lunular cavity, and thereby i t  was seen 
that the fragments of the two valves were separated by a layer of rock penetrating 
between them, an attempt was made to isolate the two hinges and this succeeded 
surprisingly well. It ia true that the points and edges of the hinge-teeth on the 
right side remained adherent to the rook of the opposite side, and on account of 
their brittle, crystalline condition eould not be freed from it, but after they had 
been oompletely removed a plaster cast of the right hinge was taken from the 
mould thus obtained. The exposure of the hinge of the left valve, hidden by a thin 
dolomite coating, was then made, and its uncommonly high and acute teeth were 
found to be preserved in the most complete manner. 

The teeth of the left valve are three in number. They run almost parallel to 
one another as remarkably high and acute ridges (Fig. 1 c (left) 1 d), which leave 
very deep furrows between them. The two anterior teeth (Fig. 1 d is viewed from 
the lunule) are almost equally high, and stand near each other, while the hind- 
most tooth, which is at  the same time the lowest and shortest;, leaves a larger space 
between itself and the preceding one. The edges of these hinge-teeth are sharp, 
almost cutting; their greatest height is inclined towards the umbo, and from 
thence they rapidly slope towards the anterior, that is, the upper hinge-contour ; 
the foremost is bent into an angle at  its highest point with a tendency of its edge 
to become double. All the three teeth agree in being gradually curved in their 
omrse outwards and towards the anterior. The posteriorly lying portion of the 
thick but narrow hinge-plate, which is remarkably extended in the direction of the 
heigbt (it-the hinge-plate -is perfectly preserved in the region of the teeth, also in 
its inner side), is almost completely level, and only towards its anterior margin 
some fold-like indistinct elevations are visible which run almost parallel to the 
upper, anterior parts of the dentition. Immediately backwards from the hinder hinge- 
tooth runs a flat furrow which cannot be regarded as a tooth-groove, as in the right 
hinge scarcely any perceptible ridge corresponds to it, so that here the groove for 
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the third, left tooth, is actually hollowed out of the hinge-plate. In front of the third 
tooth of the left valve there lies a very large, wide and deep tooth-groove for the 
hindmost todh of the right valve, wbose point inserts itself immediately in front 
of the point of the third left tooth, into the deepest cavity of this large tooth- 
groove (in a position which is faithfully rendered in the illustration), while the 
groove itself, gradually flattening, reaches the anterior margin of the hinge-plate. 
In  the lower, that is, posterior part of this groove, which likewise beoomes shallower 
and at the same time narrower, indietinct secondary ridges are perceptible a t  its 
base. The grooving between the two anterior teeth of the left valve, however 
narrow and deep it may appear i n  consequence of the height of these teeth, does 
not cut with its base into the body of the hinge-plate itself, as the posterior tooth- 
groove does. I t  is only the case again with the anterior hinge-groove, lying in 
front of the foremost tooth. It ie at least aa deep as the posterior groove, but it 
oould not be completely laid bare on account of the very brittle condition of the 
shell at  this place, if the specimen had to be preserved. 

We have thus to indicate as elements of the left valve, three teeth and a groove 
lying in frmt of each tooth; the middle one of these grooves, which is hollowed out 
between the two narrow and high anterior teeth, does not sink into the mass of the 
hinge-plate, as is the case with the anterior and posterior tooth-grooves. To theae 
two deep or principal tooth-grooves of the left valve correspond the two chief teethof 
the right valve, which are much less trenohant, acute and high, but are broader and 
more massively-developed than those of the left valve, and which leave between them 
an enormously wide and deeply hollowed-out space, which represents the common 
hinge-groove for the two anterior knife-like teeth of the left valve, which in a 
certain degree fit, as a double-tooth cleft by a median groove, into this wide 
cavity, i n  which, basides a great number of secondary tooth-ridgee, those deepest 
hollows, which correspond to the highest points of the teeth on the left side, we 
very distinctly marked. These conditions are very corredly rendered in the drawing. 
TO the two anterior sharp tooth-ridges, or knife-like teeth of the left valve, thus 
corresponds actually a very large common groove, in the hinge of the right valve. 
As a sub-division occurs in this groove through the rising of low secondary tooth- 
ledges, SO the posterior tooth of the right valve divides towards the inside, and the 
ridge of the anterior tooth of this valve gives off (toward8 the anterior and below) 
to distinct, lower, accessory ridges. Through the tendency of the hinge-teeth to 
cleave and sub-divide, the development of the two narrow and sharp knife-like 
teeth of the left valve ia perhaps to be explained in this specie- The furrow 
between these two teeth, however narrow and deep it is, nevertheless dot% not cut 
into the body of the hinge-plate, se a true hinge-groove ought to, and to which no 
real hinge-tooth of the right valve corresponds, while the two knife-like teeth sepa]:abd 
by it only possess a common hinge-groove in the right valve. To this wide and 
deep tooth-groove an enormous hinge-tooth of the left valve ought to correspond ; 
instead of this the two anterior knife-like teeth appear, which by a great economy of 
ehe11-material might perhaps perform the same service even in a superior degree- 

The question now arises whether this unwual hinge-structure o m d o g  in 



gigolodon cultridens can be brought into harmony with that of tbe remaining 
species of Megalodon known, in the first place, with the upper triassic species of the 
~ l p s .  This question can be immediately answered in the affirmative on the basis of 

with the original specimens of the south Alpine forms, vie., Yegolodon 
Tqfans, and dl. D a m i ,  described by R. Hrsrne.9 (Denkschrift. der Wiener kais. 
bkad. d. Wiseensch., 40 Band, 1880). 

The agreement of the hinge-elements in these south Alpine. species of Meg- 
&don with those of H. cultridene is, in spite of their very different appearance 
at  first sight, very complete, so that there ca? be no doubt as to the perfect 
analogy of the structure of the hinge in all these species. A comparison may 

be made with the illustrations of R. Hcernes (Tab. II., Fig. 2 d, e ; Tab. 
111, Fig. la, b ;  2a, b). These south Alpine specimens show the following 
hinge-structure. I n  the left valve a posterior, rather feebly developed hinge-tooth, 
to which a posterior groove, only slightly excavated, corresponds in the right valve ; 
in front in the left valve a deep and rather wide groove for the strong posterior 
tooth of the right valve seems to be often longitudinally furrowed in the centre. 
I n  front of this principal tooth of the right valve lies a remarkable tooth-groove of 
extraordinary breadth, which is very charaoteristic, especially in the specimen, Tab. 
II., Fig. 2e. To this groove corresponds in the left valve the entire hinge-area 
between the two tooth-grooves of this valve, which area consists in several forms of 
a distinct posterior tooth ledge and of an anterior tooth protuberance, which are 
separated from eachother by a furrow which does not cut into the body of the 
hinge-plate. R. Hcernes only takes the anterior protuberance for a hinge-tooth ; 
in his original figures (Tab, II., Fig. 2, and Tab. III., Fig. 3) the posterior ledge of 
this hinge-area is, however, as strongly raised, or perhaps still more strongly (III., 3) 
raised than the posterior hinge-tooth of ths same valve ; this may, therefore, in connm- 
tion wi th the tooth protuberance lying before it, certainly be regarded as a double 
tooth, or more correctly as a bifid tooth, which, from its position, completely corre- 
sponds to the two knife-like teeth of the left valve of Megalodon cultridens and fits 
exactly like this into a common large tooth-groove of the right valve. In  front of 
this anterior tooth-structure of the left valve there is besides the anterior tooth-groove 
of this valve, which is destined to receive the anterior strong tooth protuberance of 
the right valve. The similarity of the hinge-formation between Megalodon Tofane, 
and Megalodon Danaesi, R. Hcern., on the one hand and Begalodon cultridene, nov. 
sp., on tbe other, is therefore so far-reaching that their differences must be confined 
to the more or less strong developement OE the separate hinge-elements. These 
forms, i t  is true, represent extremes in this respect, for the tooth-structure in the 
two Alpine species, compared with that of the Asiatic form, appears actually as if 
stunted in growth. The hinge-formula of these species of Xegalodon would, there  
fore, be the following :- 

L:  1010, 
R: 0101 

from which i t  is to be remarked that the compound tooth f represents a type other 
than the cleft tooth 1 of Trigonia, Mactra, and others, and would, therefore, be better 

0 # 
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indicated by a different sign, as perllnps 2. The anterior muscular impression lies 
also in M~galodon cultridene in a deep and narrow indentation wllich separates the 
hinge-plate from the anterior border of tlie shell. The iunule in front of tile 
u ~ n  bones is only slightly excavated, and not very distinctly bordered towards tile 
on tside by a slight radial furrow. The ligarnental are1 between the umbo and thtt 
hinge-plate is distinctly developed. The test at the umbo and hinge-areas is very 
thick, as is illustrated in Fig I b, which represents the right valve from the 
exterior with the inner rock wedge of the in filling of the umbo. The interior of 
the umbo possesses several ridges and furrows, which run Ear down from tile apex 
(Figs. 1, la,  lb). These are wanting in the cast of Negalodon Tofana figured by 
R. Hcernes (Tab. II., Fig. I), except the furrow lying far backwards a t  the outer 
side, becoming very strong below, wliich is present in that south Alpine specimen. 
T l~e  striation of growth on the outer side is fine and crowded, arranged in irregularly 
distributed, concentric swellings ; it runs uninterruptedly through the alight radial 
furrow in front of the lunule, scarcely deflected, into the lunular and ligamental area. 
The latter is separated by a perceptible ridqe from the area behind the umbones, 
which area is again bordered by a sharper angular ridge of the shell, upwards and 
outwards. The lower portions of the shell are not present, but Fig. 1 may represent 
their outline (in the cast) with approximate correctness. I n  specimens with 
the test the thick-shelled umbones would almost or completely touoh one another. 
The speciea, on account of its hinge-structure, is not to be united with any of 
the hitherto-known species of Megalodon. 

Locality.-The only specimen hitherto known oomes evidently from P. 
Stoliczka'ocollections; the ~icinity of Lingti Sumdo (Tibet ?) is given as  the 
locality. 

MEGALODON LADAIHENSIB, nov, sp., P1. XII., Fig. 2. 

Migabdon of. g y p l i d s r ,  Gnmb., R. Lydekksr, Mem. Geol. Sarvey of India, Vol. XXII., 1883, p. 164, PI. 
IV., Figs. 1-0. 

As Megalodon of. gyphoidea, Qumb., R. Lydekker has already figured a form 
of a Megalodon not very well preserved, which is distinguished from a 1  species yet 
known by the striking breadth of the umbonal half, looked a t  in profile (cf. 
P1. XII., fig. 2a). The specimen is slightly inequivalve, the left valve peroeptibly 
larger than the right one; the umbo strongly inourved, lying far towards the 
anterior ; the lunule in front of the umbo small, indistinctly defined, but deeply 
excavated ; the area behind the umbones very large, forming a deep re-entering 
angle which is almost a right angle. The ligamental gmove seems to have been 
large. 

This form, with all allowanoe for its bad condition is not to be united with any 
species as get known. I t  is especially to be noted that there is no spwies known 
whose umbonal half would widen so unusully quickly, a circumstance which gives a 
very extraordinary outline to the shell. To this must be added the abnormally 

large and deep area as a secol~d striking feature, which, combined with the one 
first mentioned, sharply separates the Asiatic form from Megalodon gryphoideu, 

K 
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Oumb., compared with it. Forms of Hegalodon triqueter, auct., with broad 
umbones might rather be compared, but in these also the contour of the lateral 
view differs very much, and the area is only very slightly excavated. In  the 
latter respect Megalodon scutatue, Schafh., and oertain specimens of the Soutll 
l p i n e  forms, described by R. Hcernes, stand nearer, but these forms do not even 
approximately reach the breadth of the upper half of the shell, \v hich altogether 
possesses a more or less triangular lateral outline. The almost four-sided, stumpy 
shape of the lateral view of the Asiatio form distinguishes it best from all speciea 
of thia genus hitherto described. 

Zocality.-According to Lydekker from a dark limestone from Shargol, in 
Ladakh. Stoliczka records Negalodora triqueter from Spiti and Rupshu in his well- 
known work, p. 64. Nothing of this species is to be found in the material which 
has come into my hands. As Dicerocardium Himalayense, Stol., next to be dealt 
with, bears the Museum number HG, and the above described Megalodon Ladakheneie, 

on the other hand, the number z, i t  seems as if this Megnlodon was likewise 
found by Stoliczka. I t  is perhaps identical with a specimen mentioned by Stolic. 
zka from the Para Valley. 

DICEBOUARDIUM HIMALAYENSE, Sbl., P1. XII., Fig. 1. 

Dicerocardi~rm Himalayense, Stol., 1. c., p. 63, P1. VII. 

This species has already been described and very well figured by Stoliczka. He 
has in one respect succeeded even better in the illustration than is the case with the 
one here given from the same specimen, for i t  represents the roughness of the shell 
surface more distinctly, while the present illustration appears muoh too smooth and 
polished. On the other hand, the front view (Fig. 1) in Stoliczka makes the roof 
like blunt back, which runs from.umbo to umbo in an arch across the anterior sides 
so little conspicuou~, that this view could as readily be taken for the back view 
but for the striation of growth being more distinctly represented. This anterior 
ridge, running from umbo to umbo, is in Dicerocardium Himalayenee not developed 
as an actual inflation in the manner that it is in the two closely related &pine spe- 
cies, Dicerocardi;llm Jani and D. Curimii, Stopp. It is very strongly marked in thms 
two species, specially in D. Curio~ao'i, which is otherwise in its outline nearer to the 
Indian species, as pointed out by Stoliczka. This anterior ridge gets stronger at the 
tmo umbones also in Dicerocardizlm Himalayelase, and the bundle-like striation of 
growth crossing over this ridge rises upon i t  into separate strong knobs. The section 
of the broken-off umbo (Fig. Id) shows best the enormous thickness of the hinge-side 
of the umbo. 

Locality.-According to Stopczka, east of the village of Cliote in North-western 
Elpiti, from the so-called Para Limestone. Similar forms, among them perhaps ape- 
cifically different ones, are according to Stoliczka extremely abundant in this horiaon 
through the whole of north Spiti and south Rupshu. 
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1V.-APPENDIX : SPECIES FROM BEDS THE AGE OF WHICH IS NOT 
PRECISELY KNOWN. 

MYOPBORIA, ex. aff. OVATS, Goldf., P1. I., Figs. 25-29. 

Deposits having a facies of the Alpine Werfen slates are yet unknown from the 
southern chhin of the Himhlayas. Long ago (Sitzungsb. der Miinchener Akad. d.Wiss- 
ensch., 1865, II., I., p. 348) Giimbel, on the other hand, from the material brought 
home by the brothers Schlagintweit, made probable, on petrographical grounds, the 
occurrence of characteristic Werfen beds in Spiti (Tibet). A small number of spe- 
cies from the sandstone of Balamsali, near Dankhar, have been described and 
figured by him. Perhaps to this, or to a related horizon, belongs a rock of a peculiar 
impure calcareo-arenaceous character, that is before me in several fragments, 
oontaining bivalves contorted in different directions, and coming from the Draa 
Valley in Kashmir. It is evidently the same occurrence which Stoliczka mentions 
in Memoirs, G. S. I., V., p. 349, and from which he names Megalodola columbella, 
noern. The original label of the locality has this designation, but only indicates the 
rock briefly as ' Trias.' The bivalves contained in it are, however, not Megalodon, but 
Myophoria from the Group of Myophoria onata, Goldf., which in the Alpine Crias, 
especially in the lower horizons, abound in the Werfen slates. The exposure of the 
hinge hardly allows any doubt as to their generic position. They are thick-shel- 
led forw,  of considerable size, with a strong keel on the posterior side, but so much 
distorted throughout in the different directions that a correct determination of 
the original outline is difficult. Specimens like those represented in Fig. 25, or Pig. 
29, may come nearest to the original form. The surface of the shell is smooth, its 

' 

~ubsiance dark-coloured. The hinge was exposed on several left v a l v ~ ,  and in spite 
of the distortion, admite of the Myophoria hinge being recognised. The large triangu- 
lar tooth somewhat emarginate, seems to lie a little more towards the anterior than 
is usual ; in consequence of this the principal groove in front of it is more weakly 
developed, and the groove behind i t  more strongly so than usual, the antsrior 
tooth being only slightly indicated but recognisable. Strong, almost tooth-like, is the 
ligamental support (Fig, 290). I n  a second much-rolled fragment of an umbo (Pig. 
38), only the posterior tooth-groove is distinct, the anterior only very slightly indi- 
cated (quite omitted in the illustration). A hinge of the right valve was also after- 
wards esposed ; it shows a well developed. posterior rounded tooth, and a less distinct 
anterior conical tooth, between these two lying the deep groove for the principal 
tooth of the left valve. From. these considerations it appears to me that the connec- 
tion of this speciea with the Group of Myophoria ovata, Goldf., can scarcely be 
doubted, although on account of its bad state of preservation the species cannot be 
epeciiically united with any of the known species ; it may in fact even be new. 

There is also fiom the same rock a fragment of s ribbed shell that might pos- 
sibly be referred to a ribbed M yoplboria. 

K 2 
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RUYNCEONELLA ~IIDDLEMISYII, nov. sp., Y1. VI., li'ig. 21. 

A single specimen of a small almost smooth Rhynchonella of a rather broad 
shape, with slightly folded margin. The large valve is somewhat more strongly 
inflated than the small one, and drawn out a t  the margin to a very short but broad 
frontal tongue, whioh possesses three very slightly indicated folds ; and stands out 
from the lateral lines of junction of the valves tl~rough the medium of a somewhat 
stronger bend ; two or three slight folds of the lateral lines of junction suoceed on 
each side of i t ;  all of them reach only a little distance on thosurface of the 
valves, that is, they only begin very, near the margin. The beak is pointed, its 
lateral margins are rather sharp, and a little llollowed out, without, however, 
forming the ' ears ' or areas of Halorella. From the umbo of tho small valve runs 
a slightly deepened median furrow (which might indicate the existence of a 
septum) almost for half the length of tlte valve. The test is ratlier coaraely 
fibrous ; there can t l ~ u s  be nq doubt as to the generio affinities of the species. 

The habit of this species on the whole, especially also the presence of well- 
marked ears on both sides of t lle umbo of the small valve, point empllatically to 
its relationsllip with the Group Austriella, m., occurring so abu~ldnntly in tlie 
Alpine Hallstatt Limestones, amongst whose members i t  seems again to stand 
nearest to the typical form of this group, viz., Rhynchonella dilatafa, Suess . 

Locality.-Present in one specimen from the red limestone of tile Cliff of 
Chitichun, No. 1, Tibet. It is interesting that the first brachiopod of this 
occurrence in Tibet, so similar in factes to tlre Ballstatt Limestone, is a species 
which bears upon it so markedly the typical characters of tlie predominjnt 
Rhynchonella (Austriella). 'I'liis seems to be a confirmation of that whicli has already 

b been said in the Sbbandlungeu der k.k. geologisclien l~eichsanstalt, XIV., p. 230, 
about the striking dependence of these brachiopods upon the facies of the deposits 
enolosing them. The red marbles of the Chiticl~un Cliffs are, ns is well kno\vn, 
referred to the Muschelkallc (cf. Diener, 1.0.~ p. 64). 'l'lie European Musclielkalk 
deposits nearest in facies (Marble of the Scbreyerglrn, and of Han Bulog) have 
not pet yielded any species of Rhynchonella wljich are so near t l ~ e  type of 
Austriella. 

SPIHIQERA (?) ~ ( B T L I N G I I ,  nov. sp., P1. X I ,  Figs 2, 3. 

A very remarkable form, but unfortunately doubtful in many respects 
especially as regards its horizon and its systematic position. I t s  entire habit, 
especially the small beak, recalls a Rhynchonella, which i t  was also considered to 
be by its dificoverer, F. Stoliczka. Tlie bed from which it comes was regarded as 
liassic. As several specin~encr are present, which, however, are all more or less dis- 
torted by pressure, one of the broken ones was polished, and a spiral cone of a t  least 
fifteen whorls wasimmediately brought to light. Two fragments of the species 
prove likewise t o  be provided wit,h spiral cones, which however, unfortunately. are 
torn ltase from their c~nnrotioll with the crural processes and lie in a displaced 
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position it! tile ir\telmior of tlre shell, ~ tnd nl~out whose attachment no data 
tllerefore be ~cquired ; only so much being ascertained from tile existence of 
spiral cones lhht this hrachiopod could not be a Rhynchonellid, according to our 
present knowledge, but that i t  must be placed in tlre Spiriferidae. I n  a species, 
presumably liassic, i t  was at first only to be slipposed that it should belong to the 
genus Spiriferina ; but a Spiriferina, moreover a liassic olle, without any indication 
of an aren, witl~out distinct open deltidium, witlrout the trace of a median septum 
in the large valve and witllollt the wart-like dotted sliell etruct,ure, so entl-aordi- 
narily developed in these forms, would have been such an unusual occurrence that 
i t  was impossibIe to maintain this view. Though in some triassia Spiriferin~,  as 
for instance in Menfz~l ia  Ftwaei, m., even the greater number of those characteris- 
tic features appear to be reduced almost to complete obliteration, one of them 
nevertheless remaina and suffices to make i t  recognisable externally as belonging to 
this genus. Its belonging to Spiriferinn could not thus be thought of in the present 
case. I t  was tlrus first intended to place it in tlie genus Spirigera (Athyris., auct.) 
without regard to tho circumstance that t,he youngest forms of this genus hitherto 
known occur in the rhaetic formations of the upperrr~ost trias, and that as yet a true 
Spirigera has never been found in the lias. Regarded as spirigera this species would 
Be the youngest of its genus, supposing it to be really of liassic age. But its refer- 
ence to Spirigera also is not to be held as proved. It is true that it distantly recalls 
Spirigera Tricupii, m., described from the trias of Balia in Asia Minor (Jahrb. d. 
geol. Reichsanst., 1392), but this resemblance is again outweighed by the very 
weak development'of its beak, as well as by the circumstance that a sure proof of 
the existence of median convergent fibres in the test cannot be brought for~vard, 
while just these two external features in Spirigera Trkcupii were decisive for its 
generic position, though its internal structure is not known. The proof afforded 
by the spiral cones is unfortunately not suEcient in Spirigera (7) Noetlingii for 
the purpose of a safe generic determination, as the attaohment of these spiral cones, 
characteristio of Spirigera, is disturbed in all the polished specimens. 

The shell in all tbe specimens which mere before me was of a finely crystalline 
sugar-like substance, without a trace of punotures. Only iu some forms the origin- 
ally fibrous condition of tbe shell can here and there and especially at  the thick- 

sides of the beak, be recognised with certainty. The species is, therefore, 
certainly to be reckoned aa belonging to the fibrous-slielled braohiopods, which 
would be again in favour of Spirigera. But the surface orna~nentation of the shell 
ayain reminds one strongly of Spiriferina. There is a narrow shallow median sinus 
in  the large valve, a corresponding rounded narrow frontal tongue, and a filightly- 

median lobe in the small valve. The ribbing is not very strong, but the 
=ibs run from the umbo over the whole shell. Prom two to four ribs can be 
counted in tlle sinus, and from five to eight on eaoh of the sides. Some specimens 

8eem to have possessed still more numerous ribs whose number thus varies consi- 
demblp. The breadth of the sinus and of the frontal tongue are also variable in a 
corresponding degree. In  forms with fewer ribs these are proportionally stronger 
and more distinct than in specimens bearing more numerous ribs ; in such specimens 
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the ribs sometimes die out almost entirely. They always remain low and rounded 
at  the edges. 

The beak is, as already mentioned, uncommonly small and delicate for a 
braohiopod with spires, and might most easily be mistaken for a Rliynchonella beak, 
the more so as the external appearance of the shell is that of a symmetrical Rhyn- 
chonella. It uppeare, however, that the beak possessed a terminal opening. Its 
margins are rounded, and an area similar to that of the Bpiriferidae is not eveu indi- 
cated. The beak shows when cut and polished thick-shelled lateral walls and a thin- 
shelled median portion, exactly as in Spirigera Sloliczkai (Pl. III., Fig. 8). 
A median septum in the large valve is wanting. By further grinding and polishing 
the lateral thickening of the beak is seen to be divided into the outer beak wall, in 
itself very strong, and in a likewise strong dental support extending to the shell-wall 
similar to the above-mentioned Spirigera Sloliczkai (Pl. III., Fig. 9). The internal 
structure of the beak is thus also emphatioally opposed to the relegation of the 
species to Spiriferina, although it cannot, on the other hand, be brought forward ae 
an argument for its Spirigera nature ; but i t  does not militate agaknvt the latter. 
The points in favour of placing this species in the genus Spirigera nevertheless pre- 
ponderate. Among the species of the Muschelkalk described above there exists a form 
generically somewhat uncertain, wis., Rhynchonella Salteriana, Stol. (Pl. II., F ~ g s  14, 
16), about which it does not seem at all clear to me whether it possesses spiral 
cones or not. Blould it possess such cones, this species might perhaps stand nearest 
to Spirigera (?) Xetlingii just dfiscribed, and probably even be united with it 
generically. 

Loco2ity.-Colleoted by Stoliozka in the 'Lias' of Nio Surndo, Karnag, and 
determined by him to be a Rhynchonella. The remarks of Stoliczka in his Geo- 
ligical Observations in Western Tibet' (Mem. Geol; Survey of India, V., 1866, pp. 
848, 34h) refar without doubt to this species. As already mentioned, the geologi- 
cal age of this interesting brachiopod seems yet unsettled, and it might perhaps not 
be impossible to assume it to have originated in triassic or still older beds. 

Thie form seems to occur in Panga-La (Pangpo-La, according to Stoliczka, l.c., 
p. 342, ff.), in Ladakh, as well as in Nio Sumdo in Karnag. I t  may be mentioned 
that among the specimens from Karnag there is also a Belemnite, but the rock con- 
taining it does not seem to be identical with the rock from whiqh the brachiopod 
species comes. 

V.-RETR.OSPECT AND CONCLUSION. 

Tlie species described in the foregoing pages are distribuhd in the diEerent 
groups of beds of the trias of the Himalayas as follows :- 

I.-SPECIES FROM THE LOWER TRIAS, 

(THE BUNTSANDSTEIN OR WERPEN SLATES HORIZON.) 

la.-Prom the Lower OP Otooeraa Eorizron. 

Pseudomonotis Griasbachi, nov, sp. 
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Pseudomonotis Painkhandana, nov. sp. 
Avicula aff. Venetian=, Eauer. 
Gervillia (?) sp. 
Myophoria (?) sp. 
Nucula (?) sp. 

RHYNOHONELLA (Norella) PBOCREATRIX, nov. sp. 

BELLEROPHON cf. Vaceki, nov. sp. 

I. b.-From the Upper or Subrob~atu8 Hoviaon. 

Pseudomonoti's (? Avicula) himaica, nov. sp. 
Pseudomonotis decidens, nov. sp. 

11.-SPECIES FROM THE MIDDLE TRIAS (THE MUSCHELKaK).  

I .  From the Hauptcomplex of the Muechelka Ek, incltsdirag the bede with 
Rhyrachmella Qriesbcschi, m., and Soiriferisa Stracheyi, Salt. 

From the horizon of Rhy nchonella Qriesbachi : - 
Rhynchonella Griesbachi, nov. sp. 
Rhynchonelln (Norells) Kingi, nov. sp . 
Retzia himaioa, nov. sp. 

From the horizon of Spiriferina Stracheyi :- 
Rhynchonella Dieneri, nov. sp. 
Spiriferina Stracheyi, Salt. 
Spirigera Stoliczka, nov. sp. 
Terebratula (Dielasma) himalayana, nov. sp. 

From the remaining mass of the Muschelkalk, without a more exaot horizon being 
assigned :- 

Rhynchonella cf. trinodosi, Bittn. 
Rhynchonella mutabilis, Stol. 
Rhynchonella (?) Balteriana, Stol. 
Rhynchonella Theiobaldiana, Stol. 
Spiriferina Lilangensis, Stol. 
Bpiriferina (Mentzelia) Kaeveskalliensis (Suess) ~ w k h .  
Terebratula (Dielasma) Himalayana, nov. ep. 
Terebratula (Dielasma) aff. Himalayante, nov. sp. 
Terebratula (Caenothy riu) cf. vulgaris, Schloth. 
Aulacothyris Lilangensis, nov. sp. 

IIb .  From the Tramition Horizon of Damella indica, m., and chiejiy f r o m  be& 
probably of Ladinic age. 

Prom rock with Daonella Lommeli from Muth in Spiti :- 
Daonella Lommeli, Wissm. sp. 
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From grey crinoidnl limestone undcrly in:. the bed with L)aonella intlicn :- 
Rlynchonella Rimkinensis, nov. sp. 
Myoconcha, sp. 

From the horison of Daonella indica, :- 
Daonella indica, nov. sp. 
T Daonella aff. indicae, nov. 0p, 
? Daonella Spitiensis, nov. sp. 
Aulacothyris Nilangensis, nov . sp. 
Spirigera hunica, nov. sp. 
Rhynchonella (Norella) Kingi, nov. sp. 
Rhynchonella (Norella) Tibetica, nov. 82. 
Discina, sp. 

111. SPECIES PROM THE UPA'ER 'I'BIA3 (KEUPE 11). 

IIIa. Prom the Lower Diviaio* of the upper triae. 

1IIa.l From the horizon of Zalobia comata, and the a~ocer.ding T r o p i f ~ a  bed#. 

From the horizon of Halobia comata :- 
~iiriferina Shalshalensis, nov. sp. 
Retzia Sohwageri, Bittn., var. Asiatioa, nov. 
Rhynchonella Lauoana, nov. sp. 
Halobia fasoigera, nov. sp. 
Halobia oomata, nov. sp. 
Avicula (?) Girthiana, nov. sp. 
Cmsianella, pl. sp. 
Lima, sp. 

From the bopitea beds (Hauerites and Halorites beds):-- 
Rhynchonella Bambanagensis, nov. sp. 
Halobia of. comsta, nov. sp. 
Cassianella, ap. 
Lima, sp. 
Lima (?) eerraticosta, nov. sp. 
Anodontophora Griesbaohi, nov. sp. 

IIIo.' From the horizon of Spirife&~)a Griedaohi and the sucoeeding Sagenilru 
beds :- 

Spiriferina Griesbachi, nov. sp. 
Ret,zia Schmageri, Bittn., var. Asiatica, nov. 
Spirigera Dieneri, nov. sp. 
Amphiclina, sp. 
Rhynchonella Bambanagensis, nov. sp. 
Rhynchonella Martoliana, nova sp. 
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Aulacothyris 'Joharensis, nov. sp. 
Cassianella pulcbella, nov. sp. 
Pecten biformatus, nov. sp. 
Pecten interruptus, nov. sp. 
Lima cumaunica, nov. sp. 
Anodontophora Griesbachi, nov. sp. 

I2Ib. Prom Ihe Upper Div&ion of the upper t r im :- 

Biegalodon cultridens, nov. sp. 
Megalodon Ladakhensis, nov. sp. 
Dicerocardium Himalayense, S tol. 

IV. ADDENDUM ;- 

Myophoria, ex aff. ovatae, Goldf. 
Rhynchonella Middlemissii, nov. sp. 
Spirigera, (?) Naetlingii, nov. sp. 

The total number of the brachiopoda and lamellibranchiata of the trias of the 
Himtilayas described in the foregoing pages does not thus amount to more than 
about 60 speoies, which fall to these classes in about equal proportions ; this is a 
minimum number considering their richness in species which is already known in 
the Alpine trias and which is far from being exhausted. Our knowledge of the 
bracbiopoda and lamellibranchiata of the trias of the Himhlayas oompared with 
this is at  present in its infancy. 

The few brachiopods of the trias of the Himtilayas yet known are assigned to 
the genera Terebratula (with Dielasma and Caenothyris), Aulacothyris, Ithyncho- 
nella (with Norella and Austriella), Spiriferina, Mentzelia, Spirigera (Abhyris, 
auct.), Amphiolina, Betzia and Discina. The lamellibranchs belong to the 
genera Avicula, Pseudomonotis, Qervillia, Cassianella, Halobia, Daonella, P ~ t e n ,  
Lima, 3 yophoria, Negalodon, Dicerocardium and Anodontophora (Anoplophora). 
These am, without exception, also genera well-known and generally distributed in 
the Alpine trias. Species agreeing specifically with those of the Alpine trias are 
only represented. As such may be enumerated the Muschelkalk bm- 
chiopoda Mentzelia Ka?ve~kallieneis, Terebratula (Cenothyris) cf, vulgarb, and 
Rhynchonella cf. tchdoei, of whioh the two latter cannot however be identified 
with full certainty, because they occur only as a few forms. Besides these there 
is ooly DaoneZlo Lornmeli that can be named as undoubtedly identical with. 
European species. Of forms closely related to European species the following may 
be added here :-Pseudomonoti8 G-riesbachd, APricula aff. renetiana?, Bellerophon 
cf. Vaceki, Retzia Schwageri (var. Asiatioa), and perhaps Bhynchnnella Laucaw. 

tile rest of the species, thus by far the greater number of them, may be re- 
garded as differentiated new species, from whioh the oonclusion may be drawn 
that the brnchiopoda and lamellibranohiata are, in their totality, considerably 
different from those of the Alpine trias. As a few strikingly deviating types, 

L 
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which are known so far to be entirely absent from the Alpine trias, the following 
may be pointed out, namely, Retzia himaica, Spiriferina Stracheyi, Spirry~rina 
Griesbachi, Rhynchonella Salteriana ; further, Aima eerralicoata, Pecten Jiform- 
atus, and perhaps also Megalodon cultridens. I t  is remarkable that the genus 
Spiriferina is represented among them by two species, One of them, 8. Gries- 
bachi, possesses relationship with a form in the trias of Asia Minor. 

The separate fauna  of the trias of the Himalayas offer an opportunity for the 
following remarks :- 

Ia. The oldest of these fauna, namely, that with Pseudomonotie Griesbachi, from 
the lowest Otoceras beds, is proportionally rich in characters which harmonise with 
those of European species. Its most important and abundant members, viz., Pseudo- 
monotia Griesbachi itself, together ~ i t h  ~ o i c u l a  sff. Penrtianae, and Bellerophon 
cf. Paceki, are extremely closely related to Alpine species of the Werfen Slates, 
or are even identical with them. Some of the forms which remain specifically 
undetermined (e.g., Gervillia, sp., Myophoria, sp.) seem to possess closer relation- 
ship to permian forms. The appearance of a small Rhy ncbonella from the grolip 
of Norella is new, while only hingeless brachiopods are known in the Alpine 
Werfen Slates. 

Ib .  The bivalves of the Subrobustus beds have hitherto been restricted to two 
species, of whioh one appears to be only a straggler of the Pseudomonotidae of the 
Otoceras beds, while the other stands probably in closer relationship to a species of 
the North American trias. 

IIa. The brachiopod fauna of the Muschelkalk (in the strict sense) is of 
greater interest. Among the species is one of the few identical with Alpine forms, 
biz., Menlzelia Ku?t.eekalliensis, and two others, namely, Terebralula cf. vulgaris, 
and Rhynchonella cf. trinodosi, are at  least very near to Alpine species. To the 
group of Rhyn(honeZla trinodosi also belong several other species of Rhynohonella 
of the Asiatic trias ; that is, Rhynchonella Griesbaehi, R. Dieneri, B. mutabilk. 

The group of Norella extends from the lower trias to the Muschelkalk. V e ~ y  
characteristic is Spiriferina Stracheyi which, with Spirigera Stolicekai and 
Dielaema Eimalayanrrm, forms a small but widely distributed little fauna of 
its own, to which, perhaps, belong some other Muschelkalk brachiopods from 
Bpiti, as the brachiopods of thipl horizon in the Himslayas are generally distin- 
guished by a wider distribution. Ttie is the case, for instance, with M~ntzelia 
Kceveskallieneiu mentioned above, whioh is known from no less than four localities, 
biz., Lilang, Silakank Pass, Rimkin-Paiar and Bambrtng section ; i t  is further very 
striking in Rhynchonella Sulteriana, one specimen of which comes from Lilang, 
in Spiti, while a second was collected in the Shalshal Cli5; this obtains in a still 
greater degree in the little fauna mentioned above with Spiriferdna Strach~yi,  
about mhioh more will be said further on. It seems to result from this that the 
conditions of the facies and the suocession of beds must remain extremely 
constant, extending over large areas in  the regions of the Himalayan trias. 

The stratigraphical relations of the fauna with Spiriferitrn Stracheyi to the 
fauna with Rhynchonella Griesbaahi require a more minute elucidation, as 
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whish Dicerocurdium HimaZuyense stands very near its European congenera, 
while Megalodon cultridew is very strikingly distinguished by its strongly 
developed hinge-dentition from all .Alpine species examined in conneotion with 
this feature. Very noteworthy is the absenoe of the genus belonging to the 
Rhynchonellidee, via., Ealorella, so abundant in the Alpine Dachsteinkalk. Stolic- 

hag, it is true, already mentioned a speoies of it from the uppermost trias 
deposits of the Himtilayas, but this statement is founded, as I have convinced 
myself, upon inoompletely-preserved fragments of a many-ribbed Rhynchonella 
whioh cannot at  all be regarded as Halorella. That species of Halorella map, 
however, also occur in the trias of the HimBlayas, might be inferred with great 
probability from the circumstance that members of this genus have been found by 
Stoliczka in the Pamir region, as Prof. E. Suess has recently shown. What is 
said of Halorella may equally be applied to the important genus Monotis, as yet 
wanting in the trias of the Himalayas (cf. E. Suess, Beitriige zur Stratigraphic 
Centralasiens, eto., in Denkschr. der Eais. Akad. d. Wiss., Wien, 1894, LXI. Bd. 
p. 30-32). 

IIIc. The uppermost division of the Alpine trias, nameiy, that of the Kossen 
beds, is not represented in the palzeontological material before me. It is particu- 
larly desirable to point out those fossil-bearing horizons, o r  ~eparate faunae which 
deserve special attention by reason of their wide distribution within the triassic 
region of the Himslayas. They are as follow :- 

1. The lowest fauna of the Otocerae bed8 with P8eudomonotie Griesbacli, oocurring in the  
Shalshal Cliffs, a t  Kiunglung near the Niti Pass and at  Kuling in Spiti. 

2. Thefauna of the lorizon with S ' i rver i ra  St~ade,p i ,  which appears to be extremely widely 
distributed. It is known in the Shalehal Cliffs near Rimkin-Paiar, in the Niti Pass 
(Rajhoti) and in numerous localities in Spiti (Lilang, Muth, Kuling, Khar, Drangkhar) 
and finally in the Kali River valley. The fauna with Rhynchonella Qriee6achi is 80 far 
known only a t  Shalshal. 

3. The fauna ef t i e  horizon witb Daonella indica is proved to be in the Sbalshal Cliffe, in 
the Lissar valley, a t  Dogkwa Adr, in the Hop Gadh district, a t  Ganeeganga, and may 
also oocur at Ruling, Khar, and other looalities in Spiti. 

4. T l e f a u n a  of t l e  horizon with Haloiia cornata is known in the Bambanag section, and a t  
Kiunglung in the vicinity of the Niti Pass. 

5. Thefauna wi2A Spiriferina Qriesbachi is known in the Bambanag section, and, supposing 
tbat  Bpiriferina Tibeticcl, Stol., belongs to it, also farther to the north-west in the 
Manirang Pass, as well as a t  Kibber and Kuiing in Spiti. The rest of the speoies of 
this fauna have hitherto been found only in the Bambanag section. 

6. The Megalodonfauna of the so-called " Para-limestone" may finally here be added. It is 
sidely distributd in Spiti, Rupshq Karnsg, Ladakh, etc. 





EXPLANATION OF THE PLATES. 

PLATE I* 

lqgs, 1.4. P ~ ~ u ~ o n o N o T I s  GBIE~BAOHI, nov. sp., p. 2, from the O h e r a s  beds of the Shalehal 
=tion, near Rimkin-Paiar, uiz. Pigs. 1 and 2, the lef tor inflated valve (Fig. % 
with enlargement of the anterior ear), Figs. 3 and 4 the right or &t valve of this 
epecies. 

Fig. 5. PS~UDOMONOTI~ PAINKHANDANA, nov. ep., p. 6, from the Otooeraa beds of the Shd- 
s h ~ l  seation, near Rimkin-Paiar, left valve natural size, and twice enlarged. 

~ i ~ ~ .  6, 7. GERVILLIA (1) SP. p. 8, from the Otooeraa beds of the Shalohal eection, near 
Rimkin-Paiar ; left valves. 

Pig. 8. AVICTJLA A F ~ .  V ~ E T I A N ~ ,  Hauer, p. 6, 'from the Otoceras be& of the Shalshal 
section; a le£t valve, partly a c ~ t .  

Figs. 9,lO. MYOPEOBIA (? SCHI~ODU~) m, p. 8, from the Otooerae beds of the Shaleha1 
section ; both valves. 

Fig. 11. NUCULA (?) BPI, p. 8, from the Otooeraa beds of the Shaleha1 section. 

J~ 
12. RHYNOHONELLA (NOBELLA) PBOOBEATBIX, nov. sp, p. 9, from the Otooeras beds 

N.-W. of Kiunglnng. 

Figs. 13,14. BELLEB~PH~N VAOEKI, NOV. w., P. 9, from the Lower Wetfen slake of the Mendel- 
strasse in South Tyrol, Fig. 18, a t ,  Fig. 14, specimen with shell. Figured for 
comparison with :- 

Fig. 16. BELLEEQPHON OF. VACEKI, nov. ep., p. 9, from the Otooenre beds from the 
locality N.-W. from Kinnglnng ; a cast. 

Figs. 16.21. P~EUDOMOHOTIB (? A~IOULA) EIAfAIOA, nov. sp., p. 10, from the Subrobnstua-beds 
in the Shalshal section, near Rimkin-Paiar. Figs. 16-20 left valvea, Fig. %l, 
a right valve. 

,, 3234. P~UDOMONOTIB D E C I D ~ S ,  nov. sp., p. 11, from the Subrobnstaebeds of the Shab 
shal section ; three left valvee. 

,, 25-28. MXOPHOBIA, EX AFB. OVATE, Goldf., p. 67, from a triossic rock, of which the 
exact horizon is not known ; from the Dras Valley in Kashmir. Figs. %5, 26, 
right valvee, 27-29, left valvee, 5Z8 and 290, the hinge of the left valve, 298, 
better preserved; 28 in a rolled condition, and not quite correatly figured. 
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PLATE 11. 

Fig e. 1-7. R w r ~ c a o a ~ ~ ~ b  Q R ~ B A O H I ,  NOV. BP., p. la, from the MuscheHalk horizon of 
Blywhonella Griesiiachi in the Shalshalseation, near Rimkin-Paiar. Figs. 1-6, 
diflerent forms of this species ; Fig. 6, a specimen with dental plates and eeptam 
of the left valve exposed; Fig. 7, with section of the umbonee. 

B 8, 9. R E ~ C H O N ~ L L A  DIENBEI, NOV. BP., p. 14, from the bede with S'rifsn'na Stradeyi 
in the Shalehal section, near Rimkin-Paiar. 

Fig. 10. RH~CHONELLA,  APP. TRINOWEI, B I ~ . ,  p. 14, from the Muschelkdk of Muth 

in Spiti. 

Fige. 11, la, 13. RHYNCHONIILA LmTasnIs, STOL, p, 15, from ~ i ~ a n g  on the Lingti river in Spiti. 
The three figured forms are a t  the name time the originale of Stoliazh'e figarea 
of the speaim. 

,, 14,16. RHYNCHOPBLLA SALT~BIANA, Stol., p. 15, Stoliczka'e original specimen (Fig. 14 
from Lilang on the Lingti river, the eecond specimen (Fig. 16) collected by 
Diener in the Upper Muschelkalk of the Shalshal section, near Rimkin-Paiar- 

Fig. 16. RHYNCHONELLA (NORBLLA) KINQI, NOT. BP., p. 17, from the horizon of R. G k s -  
bacli, in the Shalehal section, near Rimkin-PaiPr. Cf. Phte VI. n-9 
14'15, 16. 
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PLATE 11. 

=e. 1-7. R m c a o l ~ ~ ~ t a  Q E ~ B A C H I ,  NOV. SP., p. 12, from the Musehelltalk horizon of 
Rhynclonella Grieabaehi in the Shalshal'eeation, near Rimkin-Paiar. Figs. 1-6, 
meren t  forms of thie species ; Fig. 6, a specimen with dental plates and septum 
of the left valve exposed; Fig. 7, with section of the ombonw. 

8, 9. RB~CHONELLA DIENBBI, NOV. m., p. 14, from the beds with Spiriferina Straeheyi 
in the Shalehal section, near Rimkin-Paiar. 

Fig. 10. RHYNCHONELLA, AFF. TEINODOBI, B I ~ . ,  p. 14, from the Muschelkalk of Muth 

in Spiti. 

Fige. 11, la, 13. RHYNOHONSILA ~ A B ~ I S ,  STOL., p. 15, from Lilang on the Lingti river in Spiti. 
The three figured forme are a t  the same time the originals of Stoliczka'~ figares 
of the epeoiw. 

,, 14,15. R H Y N C H O B ~  SALTEBIANA, Stol., p. 15, Stoliczka's original specimen (Fig. 14 
from Lilang on the Lingti river, the second specimen (Fig. 16) collected by 
Diener in the Upper Muschelkalk of the Shal~hal section, near R i a k i n - P a k  

Fig. 16. RHYNCHONELLA (NOMU) KINQI, NOV. BP., p. 17, from the horizon of R. G r k -  
bachi, in the Shalshal section, near Bimkin-Pabr. Cf. Pk te  VI .  
l4,15, 16. 
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PLATE 111. 

Figs. 1-17. SPIBIQEU (ATEYEIS) STOLIOZKAT, nov. ep, p. 23, in different stag- of develop 
* ment, and from different localities. 

1-9. Specimene from the beds with SPEIPBEINA STBAOEEP~, oollected by Diener on 
the 27th August, 1892 a t  Rimkin-Paiar ; Fig. 1, young specimen without 
sinne ; Rge. Z-6, adult speoimene of wider and narrower shape, for the most 
part  caste; Fig. 7, a form with the shell; Figs. 8,9, oroes-wtions of the 
nmbonal region, to show the dental plates and lateral thickenings of the beak, a s  
well ae the cavity in the nmbo of the small valve. 

10, 11. Specimene from a eecond locality near Rimkin-Paiar, 8. E. (oollected by Diener 
on the 2nd September, 1892. Fig. 10, a broader and flatter, Fig. 11 a 
narrower, thicker, form ; the latter with dental plates visible externally, and 
lateral thickenings of the beak partly broken off. 

,, la ,  17. Specimens from Lilang in Spiti, collected by P. Stoliczka; among them Fig. 
16, a crow-section with the dental plates disappearing downwards ; Fig. 16, 
a longitudinal section with the hollow umbo of the small valve; Pig. 17, a 
weathered specimen with an exposed spiral cone, and the beak out and polished 
to  show the dental plates. 



Geol S u m  of India H l MALAYAN TRlAS BRACH IOPODA, 
LA MELLIBRANCH IATA ETC. 











PLATE 11. 

Fie. 1-7. R m c a o a ~ ~ m  Q E ~ ~ B A ~ H I ,  NOV. BP., p. l!2, from the MuseheIkalk h o r b n  of 
Bhynrclonslla Grieabaehi in the Shalshal'seation, near Rimkin-Paiar. Figs. 1-6, 
different forms of thie epeciee ; Fig. 6, a specimen with dental p l a b  and wptnm 
of the left valve exposed; Fig. 7, with section of the ombonee. 

I) 8, 9. REYNCHONELLA DIENBBI, NOV. BP., p. 14, from the beds with S ' r i f ~ i n a  Stradeyi 
in the Shalshal section, near Rimkin-Paiar. 

Fig. 10. RHYNCHONELLA, APP. TBINODOBI, BITTIP., p. 14, from the Muschelkdk of Muth 

in Spiti. 

Fig8.11,1%, 13. RHYNCHON~LA I[FTABILIS, STOL, p. 15, from Lilang on the Lingti river in Spiti. 
The three 6gnred forms are a t  the eame time the originale of Stoliczba's f i g a r e  
of the speaies. 

,Y 14,16. RHYNCHOUELLA S A L ~ E ~ A ~ A ,  Stol., p. 15, Stoliczka's original specimen (Fig. 14 
from Lilang on the Lingti river, the second sp&men (Fig. 1b) collected by 
Diener in the Upper Muschelkalk of the Shal~hal section, near Ri~lckin-Paiar. 

Fig. 16. RHYNCHONELLA (NOEELLA) KINQI, NOV. BP., p. 17, from the horizon of R. G k a -  
lachi, in the Shalshal section, near Rimkin-PaiPr. Cf. Pkte VI- *. 
l4,15, 16. 
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PLATE 111. 

Figs. 1-17. SPIE~QBM (ATEYBIS) STOLICZKAI, nov. sp., p. 25, in different stageg of develop- . ment, and from different localities. 

1.0. Specimens from the beds with S P ~ I P E R I N A  STBAOHEY~, oollected by Diener on 
the 27th Auguet, 1892 a t  Rimkin-Paiar; Fig. 1, young specimen without 
sin- ; Pigs. 2-6, adult speoimena of wider and narrower shape, for the most 
part casts; Fig. 7, a form with the shell; Figs. 8,9, crom-sections of the 
umbonal region, to show the dental plates and lateral thickenings of the beak, ae 
well ae the onvity in the nmbo of the small valve. 

10, 11. Specimens from a eeaond locality near Rimkin-Paiar, 5. E. (oollected by Diener 
on the 2nd September, 1892. Fig. 10, a broader and flatter, Fig. 1 1  a 
narrower, thicker, form ; the latter with dental plates visible externally, and 
lateral thickenings of the beak partly broken off. 

,, 12, 17. Specimens from Lilang in Spiti, collected by F. Stoliczka; among them Pig. 
15, a crow-section with the dental plates disappearing downwards ; Fig, 16, 
a longitudinal section with the hollow umbo of the small valve; Pig. 17, s 
weathered specimen with an exposed spiral cone, and the beak out and polished 
to show the dental platee. 
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PLATE IV. 
Fig. 1. S~IBIPEEINA SEAL~HALBNSIS nov. sp., p. 42, from the Shalshal motion, near 

Rimkin Paiar, from the upper trias. 

w 2. SPIIIIFERINA LILANQENBII, Stol., p. 20, Stoliczka'e original specimen, from 
Lilang in Spiti. 

P ip ,  3-14. SPIB~PBRINA STBACHEYI, Salter, p. 18, the typical form of the horizon with 
Spiriferina Stracheyi ; cis. Figs. 8-11 from Bimkin-Paiar. Fig. 3, a young 
speaimen, still without the wing-like extension8 (the front vier  in inmurate, as 
the frontal lobe ia drawn much too high, cf. Fig. IZ) ; Fig. 4, with umbonal 
region cut and polished; Figs. 5-7, aections of the beaks of broader, older 
specimen; in Fig. 6,7 the beak only very slightly cut, in order to show the 
aallosity at  its apex; Fig. 8, a specimen with the median eeptum of the large 
valve broken through the centre ; Fig. 9, a strongly winged form ; Fig. 10, a 
epecimen attached to the rook, with very well preeerved area ; Fig. 11, a cast of 
the large valve with the septa1 lamells. Figs. l2,13, forms from the Rajhoti 
Paee (the septa in the large valve in Fig. 13  drawn too short, cf. Fig. 11) ;Fig. 
14, from Lilang, a little compreeeed and therefore appearing particularly wide. 

, 15, 16. ~PIR[PEEINA ( M ~ T Z R L I A )  KCEVB~KALLIENBIS (s~e88) BCBCkh., p. 21, @is., F k .  15, 
var. Microrhyncha, Bittn., from Silakank; Fig. 16, var. Spit ie~lu,  Shll, 
from Lilang (original of Stoliozka's Spiriferino Bpitieurir). 

,, 17, 18. Bsnra HIMAICA, nov. ~p., p. 2%, from the bede of Hkyaelorclk ~'riarboJi,  m- 
in Rimkin-Paiar. 
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PLATE V. 
Figs. 1-8, 10 , l l .  TF~BBATITLA ( D ~ L A S M A )  HIMALAYANA, nov. sp., p. 95 mostly from the horizon of 

Bpirifsrina Stracleyi. Fige. 1-3, from Rimkin- Paiar (collected by Diener, 
26th Au,wt 1892), Pig. 1, a form with the ehell with lateral atriaton, Fig. 2, 
a cast, Fig. S, a section though the cardinal area; Fige. 4, 6, 6,8, from 
Rimkin-Paiar, S. E. (collected by Diener, 2nd September 1892), Fig. 4 with 
the ahell preserved on the small valve, F i e .  6, 6, oaats, Fig. 8, a section 
through the cardinal area (in Fig. 9 a eection through the cardinal area of the 
Alpine Cosnotdyris oulgaria from a North Alpine locality added for oompari- 
eon) ; Fig. 7 likewise from Rimkin-Paiar, but from the " Upper Muschelkalk " 
(collected 27th August, 1892) ; Figs. 10,11, from Lilaag, on the Lingti River 
in Spiti. 

18, 13. TEBEBBATULA ~11 .  H~XALAYANAE, nov. sp., p. 27, from the "Upper Muechelkalk," 
win., Pig. 18, from Rimkin-Paiar (collected 29th August 1892), Fig. 13, from 
5. E. of Muth, in Spiti. 

Pig. 14. TEEBBEATULA, cf. VULQARU, Schloth., sp., p. !Xi, from Lilang, in Spiti, 

ID 15. RHYNCHON~LLA THIOBALDIAXA, stol. p. 17, Sfoli~zka's orig inal upecimen from 
Muth in the Pin Valley, Spiti. 
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PLATE VI. 

Fig. 1, A U L ~ C O ~ H Y B I B  LILANOWBIB, nov. sp., p. 28, from Lilang on the Lingti, Spiti ; 
dsaoribed and figured by Stoliozka ss Bhynchoneih refrocita, Suese, var, 
angwato, Stol.(StoliczhJs original epecimen). 

Figs, a, 17, 18. ~~HYNCHOHELLA (NORELLA) TIB~IOA,  UOV. sp., p, 32, from the horizon of Daonello 
imdiea, m., at the upper boundary of the Muschelkalk complex. Fig. 2, from 
the Shalehal Cliff, near Rimkin-Paiar (the specimen was more completely 
developed only after i t  had been figured and then re2ognieed as a Rhynchonella; 
it does not possess s Terebratula beak, as is ehown in the figure) ; Fig~.  17, 18, 
from Dogkwa AGr in the Hop-Gtadh district. 

JI 3.7, AULAOOTHYBIS NILANQEX~IB, nov. sp., p. SO, from the horizon of Daonella indica, 
viz., Figs. 3, 4, from the Shalshal seotion near Rimkin-Paiar, Figs. 6-7, from 

' Dogkwa Afir meadow in HopGadh. The most abundant species of bra- 
chiopode in this horizon. 

J) 8-13. SPIBIQE~A HUNICA, nov. sp., p. 31, from the horizon of DaonelZa indiea and 
Bulacothplrie Nilang8nsi;. Pigs. 8, 9, smaller, doubtful specimeus ; Pipe. 10, 
11, larger specimens to be assigned with oertainty to this species ; the largest 
typioal specimen bitherto known, represented in Fig. 13 ; Fig. 12, a wider, 
accessory form. All the specimene are from Dogkwa Alir Encamping Ground, 
in the Hop-Gadh district, Tibet. 

,, 14, 15, 16. ~ H Y N C H ~ N E L L A  (NORBLLA) Krsar, nov. sp., p. 32, from the horizon with 
Daonelln Indico, in the Shalshal Cliff, near Rimkin-Paiar (cf. also PI. 11, 
Fig. IS). 

I I  17, 18. (See above, Fig. 2). 
Pig. 19. REYNCHONELLA RIMK~NENBIB, nov. sp., p. 33, from the grey crinoidai limestone, 

immediately underlying the horizon $ Daonella indica i n  the Shalshal motion 
near Rimkin-Paiar. 

13 go. D r s c m ~ ,  ep., p 33, from the horizon of DmnelCa indiea from Dogkwa Aiir 
Encamping Ground, Tibet 

JJ 21. RHYNCRONELLA MIDDLEMIBBII, nov. ap., p. 68, from the red limestone of the 
Cliff of Cliitiohun in Tibet. 
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PLATE VII. 

Figa. 1, a. D A O ~ L L A  CP. LOMMELI, Wissm. sp., p. 33, from 8. E. of Moth in the Pin 
Valley, Spiti, collected by Gliesbaoh, both forms from the same speoimen of 
rook. 

Pig. 3. DAOXBLLA SPITIBN~IS, nov. sp., p. 38, from Knling i n  the Pin Valley, Spiti. 

E'igs. 

Fig. 

S J  

J# 

Figa. 

Fig. 

4-11. DAONELLA INDIOA, nov. sp., p. 39, from the horizon of that name a t  the upper 
boundary of the Muschelkalk complex. Figs. 4-9, from Dogkwa Abr En- 
camping Ground, in the Hop-Oadh district, Tibet; Fig. 10 from the Shalshal 
Cliff, near Bimkin-Paiar ; Fig. 11 from Khar in the Pin Valley, Spiti. 

12. DAONIGLU am. INDICA, nov. sp., p. 41, from Kuling in the Pin Valley, Spiti. 

13. HALOBIA COUAT~,  nov. sp., p. 46, from the so-called "Daonella-bedsJJ of the 
Bambanng section in the Girthi Valley. The ribbing is shown a little too 
coarsely in the drawing. 

14. HALOBIA CP. COMATA, nov. sp., p. 47, born the same looality as Fig. 13, but 
from younger beds in the seation. 

15. HALOBIA PasaIoseA, nov. sp., p. 45, from the lower beds of the sosalled 
'6 ~aone'lla beds " of the Bambanag section in the Qir thi Valley. The bundle- 
like arrangement of the ribs is not brought out with suffioient distinctness in 
the illustration. 

16. HALOBIA, spec., p. 47, from the higher beds of the so-called " Daonella beds " in 
the Shaleha1 section, near Bimkin-Paiar. 

17, 18, lo .  AVIOULA (1) QIBTEIANA, nov. sp., p. 48, from the so-called " Daonella beds" 
of the Bambanag motion in the Girthi Valley. 

20. LIMA ep., p. 50, from a black limestone bed with Balo6k of. coaata, nov. sp., 
from N. W. of Kiunglung. 

a* 21. Mnoco~ca~,  sp., p. , from the crinoidal limestone beneath the 'hds with 
Daouelh indica, in the Sbalehal section, near Rimkin Painr. 
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PLATE VIII. 

Figs. 1-3. R m z ~ a  SCHWAQERI, Bittn., var. Asiatica, nov., p. 42, from the complex of the 

" Daonella beds " of Lauka Encamping Ground (Figs. 2, S), and from the 
Bambanag section (Fig. 1). Cf. also PI. X, Fige. 16-21. 

Fig. 4. RHTNCEONELLA BAMBANAQBNSIS, nov. sp., p. 44, from tho  " Hauerites beds of 
the Bambanag section. Cf. also P1. IX, Fig. 18. 

Figs. 5,6. R H T N C H ~ ~ B L L A  LAVCANA, nov. sp., p. 44, from the so-called " Daonella beds " 
of h u k a  Encamping Ground, in the highest part of the Qirthi Valley. 

ss 7, 8, 9. CASBIANELLA, pl. sp., p. 49, viz. F ~ ~ F J .  7, 8, from the so-called " Daonella beds " 
of the Bambanag section; Fig. 9 from ;the Shalshal section, near Bimkin- 
Paiar . 

%* 10. CASSIANELLA PVMHELLA, no?. sp., p. 68, from the horizon of Spirifen'na Gdes- 
bachi of the Bambanag section. 

SJ 11. LIMA, ep., p. 60, from the Halorites beda in the Bambanag section of the Girthi 
Valley. 

Figs. 12, 13. LIMA (?) SEBRATICOSTA, nov. ep., p. 50, from the Halorites (Tropites) beds of the 
Bambanag section. Fig. 12, specimen with the ehell; Fig. 13, cant; cf. also 
P1. X, Fig. 26. 

I, 416.  ANODONTOPHO~A (AHOPLOPHO~A, auct.) GBIESBACHI, nov. ep. p. 60, eiz. Fige. 
14, 16, forms with the ehell, from tho Haloritea (Tropites) beds of the Bamba- 
nag section; Fig. 16, a cast from the ' I  Sagen ib  be& " overlying the horizon 
with Spirifetira Grierdachi. 
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PLATE IX. 

Fig& 1-7. S P ~ ~ I ~ ~ B I N A  OBIESBA~HI, nov. sp., p. 61, from the Bambmag eection. 

8-13. SPIBIFERINA TIBETICA, Stol. p. , from the Manirang Pass in Spiti, vis,, Fig. 8, 
view of the area ; Fig. 9, external view of a large valve ; Fig. 10, section of the 
beak parallel to the area ; Fig. 11, external section of the beak ; Fig. 13, dental 
plates in the beak in complete preservation ; Fig. 13, median eeptnm of the 
beak. 

9~ 
1% 16. SPIBIPBEINA TLBETIOA, Stol. ep., pp. 63, 63, Stoliczka's two original epecimens. 

fig. 16. SPIBIPEB~NA ALTIVAQA, Stol. sp., p. 63, StOliczka's original specimen. 

*# 
17. EHYNOHONELLA MARTOLIANA, nov. sp., p. 56, from the horizon of Sp'riferima 

GriesbocAi in the Bambanag section, near Martoli Encamping Ground. 

JS 18. BBTNCHONELLA BAMBANAQBNBIS, nov. tap., p. 66, from tbe horizon of Bpirifcrisa 
BriesbacAi in the Bambanag eection (cf. elso P1. VIII, Fig. 4). 

Fige. 19, 20. AULA~~~THYBIS JOHABENBIB, nov. sp., p. 67, from the horizon of 8)irifcn'ncr . 
QricobacRi of the Bambanag eeotion in the Girthi Valley. 
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PLATE X. 
F'. 1-14. SPIBI~ERA DIENBEI, nov. sp., p. 54, from the horizon of 8piriferina G r i e ~ b m i i  

of the Bambanag section; Figa. 1-11, the species in m e r e n t  stages of growth 
and varieties (Pig. 11 is enlarged one and a half times). Figs 12, 13, 
eections of the umbones; Fig. 14, section of the nmbo of the small valve 
p d l e l  to  the line of junction of the two valves. 

Fig. 15. A~~PHICLINA, ap., p. 56, from the beds with SpirifGrina Brierbacii oE the Bam- 
banag section. 

Fie .  16-21. Ba~zra  S c a w ~ o r a ~ ,  Bittn:, v a ~ .  ABIATICA, nor., p. 54 (cf also PI. VIII, Figs. 1-3) 
from the beds with 8pi~iJerira ff riesbachd of the Bambanag section. Pig. 17, 
an abnormal speoimen, Fig. 21, the region of the area enlarged. 

Rg. 22. P s m ~  INTEBBUPTUB, nov. sp,, p. 60, from the beds with Spiriferiua Grier6acli 
of the Bambanag section. 

F~ga. 23,24. P ~ T E N  BIFOBMATUS, nov.sp., p. 59, from the beds with Spiriferina Griesbacii of 
the Bambanag section. Both valves, but the drawing of the left valve (Fig. 
24) is not quite corre:t. 

Fig. 26. LIMA auurrmoa, nor., q., p. 69, from the beds with Spirrferinrr ffn'ubacli of 
the Bambanag seotion. 

IS 26. Lnaa (1) BEBBATICOSTA, nov. ap. (?), p. 51, from the "Sagenites bedr" in the 
Bambanag section (cf. PI. VIIJ, Kge. 12,lS). 
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PLATE XI. 
Fig. 1. MEC+A~>DO# CULTRIDBN8j nov. ep., p. 63, from the vioinity of Lingti-Snmdo (Tibet ?J. 

Fig. 1, the front view of the cast; I* the back view of the right umbo, Ib leteral 
aspect of oaet of the right, umbo with the anterior part of the ehell adherent to i t  ; 
lo the hinge of the two valvea, that of the right valve reetored from s plaster oaet of 
its mould ; Id the hinge teeth of the left valve eeen from the lunule. All the views r 
from the same specimen. 

Figa. 2, 3. SPITLIQRBA (1)  NO~LINQII,  nov. ep., p. 68, from bede of unknown age (preeumobly 
Line) from Nio-Sumdo, in Karnag. Fig. 2, the front view is repreeented as revereed 
through s mietake on the part of the draughtaman. Fig. 3, cut and polished section 
with the arm spiral of one side, which is dieplaoed in the ahell. 









PLATE XII. 
Pig. I. DIC~OCABDIUM HIY~LA~NSE,  Stol., p. 66, from the so-called Para limeetone" 

from the village of Chiote in North-Western Spiti. Stoliczka's original speci- 
men. Fig. la, back view ; l", front view, la, lsteml view, ld, s portion of the 
left nmbo broken oft 

,, 9. MWALODON IJADAKH~SIS, nov. q., p. 65, from Ladakh, or from Spiti. Original 
speoimen of Lydekker's illuntmtion on P1. 4, in Mem. Geol. Surv. of IndiP. 
VoI. XXII, here reduced fo about onethird the natural eize. 
























