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Jfll\'.fALAYAN FOSSILS. 

VoLUME I, PART 1. 

UPPER-TRIASSIC AND LIASSIC l1AUNjE OF THE EXOTIC BLOCKS OF 
MALLA JOHAR IN THE BHOT MAHALS OF KUMAON. 

(COLLECTIONS MADE BY THE GEOLOGICAJ, SURVEY OF INDIA IN THE YEAR 1900.) 

:BY 

CARL DIENER, PH.D. 

PROFESSOR OF PAL..EONTOLOGY A'l' THE UNIVERSITY OF VIENNA. 

INTRODUCTION. 

'l'he following descriptions of fossils are ba~ed upon the rich colJections gather
ed by the late Dr. A. von Kmfft during his survey of the frontier district between 
Hundes and Malla Johar in the year 1900. They represent, for the most part, 
completely new material. 

During tb.e expedition of 189.2, in which Griesbach, Middlemiss, and myself 
took part, a single fossiliferous block of red limestone was discovered near Sangcha 
Talia encamping-ground, at the head of the Kiogarh river. It yielded some frag
ments of Jovites nov. sp. ex af. J. bosnensis, which, according to E. v. Mojsisovics 
(Palreont. Ind. ser. XV, Himalayan Fossils, Vol. III, Pt. I, p. 18), proved the block 
to belong to the carnic stage of the upper tria . In 1900 Dr. A. v. Krafft made an 
exhaustive study of the exotic blocks in the neighbourhood of the Balchdhura. He 
found the upper :flysch and the basic igneous rocks of the district to abound with 
exotic blocks, some of which yielded a large number of well-preserved fossils. 

The geological results of this survey have been summarized by A. v. Krafft in 
a very interesting paper, forming Vol. XXXII, Pt. 3, of the Memoirs of the Geolo
gical Survey of India (Calcutta, 1902). The majority of fossiliferous blocks dis
covered were of permian age. They have been marked on the map accompanyin~ 
Dr. v. Krafft's memoir as E. B. Nos. 9, 11, 12, 13, 15, 18, 19. The rich fauna of 
block No. 9 has been described in my memoir on the permian fos~ils from the 
Central Himalayas (Palreont. Ind. ser. XV, Vol. I, Pt. 5, pp. 62-100). 

B 



2 HIMALAYAN FOSSILS. 

Besides this considerable number of exotio blocks of perm.fan age. some fossil
iferous blocks containing triassic and liassio faunre have been recorded by A. v. 
Krafft. Evidence has been obtained of the representation. of the following strati
graphical horizons:-

1. Lower Triaa (E. B. No. 20 on map). A large block of a dark red, earthy 
limes~one, thin bedded, 1vith IJamiUtes nivalis Dien., Flemingites sp., Meekoceras 
sp., probably homotaxial with the Hedenstrcemia beds of the main region of the 
Him8.layas. 

2, Lower Muschelkalk, doubtful, some badly-preserved Ammonites in a loose 
block (P1·oclacliscites cf Yasoda Dien. ?) pointing to the fauna of the Middlemiss 
crag in the Chitichun area, 

3. Ladinic or lower caniic stage (E. B. No. 1). A dark i·ed1 rnr.r fenugi
neous limestone yielded a few specimens of Daonell<t indica Bittn. 

4. Uppe'r carnic stage (E. B. No. 2), From a bright red marine mal'ble like 
that of the Hallstatt beds, about 1 mile to the north-west of the Balchdhura }Jass, a 
Yery large e::>llection of Ammonites was obt::iined, most of them closely related to 
species characteristic of the zone of T~·opites subbti.Uat1ts. The following list of 
fossils, based on a cursory examination of the materials from this block, is given by 
A. Y. Krafft ou p. 143 of his memoir:-

Clarliscites .rnbar<1t11s )lojs. 
Ph_lfltOctrat Eb11eri )fojs. 
Jm.:arites (Griesbac!tlte.~) Jlletlleya1ws Stol. 
Arceste.~ dh·. IS}J. 

Jovite1111p. c.r ad'. bosne11si!J )lojs. 
Placites sp. ind. 

Tropites sp. a.fl srcbbultaflls Hauer. 
sp. ajf. acntang11lua :Mojs. 
sp. ajf'. Bart!ti ~Jojs. 

sp. a.If. spinosus )fojs . 
. Nautilussp. £1Ul. 

5. lJaclisteinkalk (E. B. No. 8). No fossils. 
6. Lower .Lias (E. B. Nos.1, 6, 7, 16, 17). In ri. very earthy, brick red, thin

bedded, nodular limestono several species of ArictUes and Phylloceras have been 
found. In presoL·vation they are c:mctly illent cal \fith the Lias of Adncth near 
Salzburg in the Eastern Alps. 

'fhe faunro l'cpresenting the three horizons, 3, 4', 6, have bean submitted to me 
for examination, They are of particular interest. The Subbullatus fauna from 
exotic block No. 2 is the first uppcr-triassio fauna obtained from a facies iden
tical' with the famous Hallsta.tt limestone of Austria, and differing considerably 
from what is seen in the main region of the sedimentary belt of the Central Hima
layas. rl'he liassio fossils from exotic blocks Nos. 16 and 17 a.re the first as yet 
reoorded from India. 



UPPER-TRIASSIC AND LIASSIC ~'AUN,E. 

!.-FOSSILS ~'ROM EXOTIC BLOCK NO. 1 (BALCHDHURA HEIGHTS). 

The fossil materials from this blook available for examination are extremely 
scanty, consisting of two fairly well-preserved casts of Daorzella indica Bittn. and 
of the fragment of a. Halobia. 

DAONELLA INDICA Bittner. PL VIII, fig. 1. 

1899. Dmmella indica Bittner, Hiwala.yan Foas, Palreontologi11o Ind. ser. XV, Vol. Ill, Pt. 2, p. 39, Pl. 
VII, 6gs. 4·11. 

1900. D«onella inilica A. v. Krafft, Ganem\ Re;iort, OeJ\, Surv.of Indio., for 1899·1900, p. 203. 
1902. Duonclla indicaA. v. Krafft, Mem., Geo!. Sorv. of India, XXXII, Pt. 3, p. 142. 
1907. ])aonclla indica Diener, Himi.1. Foss. I. c. Vol. V, Pt. 3, PL Ill, 6ga. 6, 7, 10, 

The specimen illustrated-a right valve with fairly woll-pre~erved sculpture
agrees in a.ll its characters with the types of this species, which have been figured 
by A. Bittner. It is of very large size and scarcely inft.rior in its dimensions to 
any of the examples known from the Central Him(tlayas of Painkh!i.nda and Spiti. 
Its exact measurements cannot be given, the outlines of the shell being but partly 
accessible to examination. 

There is no anterfor ear developed, but the radial ribbing reaches the hingc
margin on either side of the apex almost in full strength. In accordance wit.h tho 
large size of the specimen the majority of secondary ribs are subdivided in the 
vicinity of the margins, especially so in the middle of the shell. 

The ribbing is very regular, being characterized by the almost uniforml~' 

biportite st111cturc of ribs and furrows. 

HALODIA sp. ind. Pl. VIII, fig. 1. 

rrogether with the illustrated specimen of .IJaonella indica a fragmentary cast 
has been noticed, showing an unmistakable anteriM ear, which has probably been 
fla1; and narrow. The ribs arc very delicate and undulating, but are curved back
ward in the middle of the height of the valve. They begin near the umbo, but are 
rather distant and exhibit a bundle-like arrangement, which is due to a. very regular 
intercalation of new ribs of a second and third order. The wrinkles of growth are 
closer set and stronger than the majority of ribs. 

Among European species it is probably the group of Ralobia ra1•estriata Mojs. 
to which the present form is most nearly allied, but its preservation is not sufficiently 
perfect to justify a specific determination. 

CONCLUSIONS. 

As has been remarked by A. v, Krafft, no definite age can be assigned to the 
limestone of exotic block No. 1 with Daonella indica. In the Himtilayas th 
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HIMALAYAN FOSSILS. 

species is not oonfi.ned to a distinct stratigraphical horizon, as had been suggested 
by Bittner, but is of comparatively wide stratigraphical distribution, ranging 
throughout the ladinio into the lower carnic stage. In Pa.inkh8.nda it has its main 
layer in the bed with Norella Kingi and Norelln tibetica, immediately overlying 
the Traumatocrinus limestono of l•nver carnic age, but it has also been disc:overed by 
A. v. Krafft in the thin-bedded limestone series separating the TraumatocrinUs beds 
from the main layer of PtychUes ruglfer. In the Cephalopoda-bearing limestone 
near the Halphu glacier (Lissar valley) it is associated with a fauua of Ammonites 
which is certainly older than that of the 'L1raumatocrinus limestone. In Spiti it 
occurs both in the Daonella limestone and 'in the Daonella shales, where it is asso
ciated with IJaonella Lc,tnmeli, P1·ofr<~chyceraa .J.rchela·us, and numerous species 
characteristic of the ladinic st&ge. 

J:iJxotio block No. 1 may therefore represent either the ladinic or lower 
oarnic stage. The presence of a true Halobia is rather in favour of the latter 
alternative. 

IL-FAUNA OF EXOTIC BLOCK NO. 2 (BALCHDHURA HEIGHTS, 
ABOUT 18,000 FEET). 

Among all mesozoic faun.re from the exotic blocks of Malla Johar this is by far 
the richest and best preserved. The specimens are in preservation exactly identi· 
eal with those from the Hallstatt marble of the Roctbelstein near Aussee and they 
are often provided with thrir test. 

LAMELLIBRANCHIA'l'A. 

'rhe materials collected by A. y. Krafft are so scanty and so imperfectly 
preserved that it is impossible to venture on a specific identification of the single 
valves, none of them allowing an observation of any characters of generic impor· 
tance. Another r(•ason which renders the fragmentary examples lying before me 
unfit for determinatiot1 is the incomplete state of om· knowledge of the Lamelli .. 
Uranchiata of the Hallstatt limestone, Damiella, Halobia, and perhaps ..1.llonotis, 
being the only genera of the class which have been treated thoroughly by previous 
authors. 'l'here is only one single specimen admitting of a special description, 
although a more minute investigation into its relationship is impracticable on 
account Gf its incomplete state of preservation. 

C.!SSIAN ELLA sp. ind. Pl. Vlll, fig. 6. 

A east of a left valve of large size deserves mentioning on account of its simi
lari~y with Alpine representatives of the genus OassianeUa. 

His considerably inflated, of nearly equal length and height. 1.1he central 
inflatit•n of ihe valve exhibits a saddle .. like depression in the middle, which is, 
however1 but faintly marked and extends from 0the umbonal region to the ventral 
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margin. '!'he strongly vaulted posterior wing is separated from the oentral portion 
of the cast by a sharp incision. Otherwise there is no interruption to the regularity 
of the posterior slope. 

The anterior wing ba.s, unfortunately. not been preserved. But two slight 
keel .. like ribs are recognized along the anterior slope of the umbo. These are the 
only radial r~bs, other\Vise the sculpture of the shell, which has been partly pre
served, consists of numerous and delicate concentric lines of growth. rJ'he beak is 
stronglyinouned and with its apex shifted anteriorly. It projects above a flat 
area of moderate width, whose lower borders are not distinctly known. 

rrhat this specimen belongs really to the genus Cassianella, is very probable 
but not certain. The ehape of the beak, the presence of an area, the plug-shaped 
incision in the posterior margin, and the anterior radial ribs are all structures 
characteristic of the genus Oassianella. But the entire absence of an anterior wing 
and of any characters of the hinge leaves a shade of doubt about our determination. 

GAS1'EROPODA. 

Gen. : LoxONBMA Phill. 

LoxoNBMA (POLYGIRINA) cf. ELEGA.NS Hoernes. Pl. I, fig. 6. 

1836, Lozont'f/14 elegan11 Hoerr.in, Gastropod.en und Acephalen dcr Hallsto.ettcr Sehiehten, Denkschr. Kai~. 
Akad, d. Wiseenech. Wi~n. LX, p. 36, To.f. I, .6J.:". 2. 

1897. Lw:onema(Polygirina) eleg«1111 Ko ken, Gnetropoden dtrTria~ um Halletatt, Ahhand\. K. K. Geo\. 

Reichaanst XVII, p. 94., To.f. XV, 6g~. 6, 7, )ti, 

Only one fragmentary specimen, consisting of the last \Vhorl and two coils of 
the spire, are contained in A. v. Krafft's collections. Notwithstanding the absence 
of its apical portion it is more complete than the majority of the Alpine exnmples 
described by Hoernes and Koken, the typical shape of this species being only known 
from a combination ofseveral fragmentary ~pecimens. 

My specimen agrees entirely with equnl-!:\ized fragments of Loxonema elegans 
from the Hallstatt limestono .,r Aussee. It is turreted and provided with high 
whorls, which are slightly convex and distinctly impressed along the suture. 
Their greatest transverse diameter is situated considerably below the middle of their 
height. 

The aperture bas not been· entirely. pre~erv€d, but the presence of a small canal 
at the posterior bOrder is distinctly marked. 

The shell, which has been- partly preserved, is covered with delicate, falciform 
transverse strim of growth. Spiral wrinkles are faintly developed. 

Bemarka.-Lo:ronema etegans is of little stratigraphical value, ranging from 
the carnic into the noric stage. 
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Gen. : SAGAN A lt.oken. 

SA.GANA cf. GEOMETRICA Koken. Pl. II, fig. 3. 

1897. S(lgai1ageowetrlca Koken, Gaetropoden der Trias um Hallstatt, Abhandl, K. K. Geol. Relcb811net. 
Dd. XVII, p. 39, Taf. VJ, fig. 10. 

This species is represell.ted in A. v. Krafft's collections by a single but beauti· 
fully preserved and almost complete specimen, whioh differs from the typical shape 
of Sagana geomefrica only by such details of ornnment.ation as aro noticed in some 
of the intermediate forms between Sagana geomefrica and S. Boe1-nesi Stm· (Jahrb. 
K. K. Geo!, Reichsanst. 1869, p. 285). 

The turbinate sholl consists of :five whorJs, which are strongly convex and 
inflated, especially the last one, which is separated from the umbilicus by a distinct 
spiral edge. 

The slit hand corresponds to the greatest convexity of the whorls. It is flatly 
concave, not broader than the rest of the bands enclosed between the numerous spiral 
ridges. 'l'he slit of the apert.ure has been entirely prescrYed. It is short anrl round· 
ed. '!'he numerous and sharp, closely set lunulro, which cover the slit band, 
run nearly parallel to the outlines of the apertural slit. Two spiral keels are 
counted between the keel bordering the slit Lrmd and the suture, and eight 
between the slit band and the umbilical edge. Thus the number of spiral keels is 
smaller than in the typical Sagana geomet1•ica, but larger than in S. Hoeniesi. My 
specimen moreover recalls the intermediate shapes connecting the two species 
by the height of its last volution, which is smaller than in Sagana geometriart, 

Of the shelly substance small fragments only are accessible to examination, 
showing the beautiful lattice-shaped ornamentation characteristic of the genus 
Sagana. The trnnsverse strim aN very close-set and sharp, but inferior in strength 
to the spiral keels. The meshes, which are formed by the crmsing of transverse 
ribs and spiral edges, are considerably higher than broad. The points, where the 
spiral ridges arc intersected by the transverse ribs, are not marked by any tubercles 
as is the case in the typical S. Hoeniesi, 

IJimemions. 

The measurements of this specimen are as follows :-

Entire \eDglh cof the ahel1 
GreateBt br,·adth of the ehell , 
Height of the Inst rnlution "t the apertuN 

.Apical angle 

26•6 mm. 
23 
rn·s ,. 

"' 
Remarks.-Sagana geometrica is not rare in the ca.mic Hnllstatt limestone 

of Aussec. S. Boernesi and the intermediate shapes connecting the two bpecies 
arc known both from the carnic and noric stages of the Salzkammergut 
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Gen. CAPULUS Montf. 

CAPULUS (PHRYX) Jo1IA.RENSIS nov. sp. Pl. II, fig. 4. 

The distinction of fossil Patellida! and Oapulidm is attended with great difficulty, 
since the characters of generic importa.ncc are but exceptionally p1·eserved. The 
cup-shaped shells exhibit very little variation in form, and their systematic position 
is nearly ulways doubtful in the fo~il state. 

A single cast of a cup-sbapod shell, in its external shape, more closely 
recalls the subgenus Plwyx Blaschke (Gastropodenfauna dcr Pacbyoardientuffe dcr 
Seiseralpe in Surdtil'ol, Bcitracge zur Gcol. und Palreont. Oesterreich-Ungarns, 
etc., XVII, p. 174) than any genus of Patellidce. Montfort (Conchyl. !'ystCme 
1810, II, p. 54) gives the following diagnosis of the genus Oapulus: " Coquille 
libre, univalve, en bonnet phrygien; :1 sommet plus ou mains aigu ou roulC, 
bouche entiere ; intericur marque de deux musculaires. " K. v. Zittel (Ifandbuch 
der Palreozoologic II, p. 216) adds to this diagnosis, that the apex is n.lwny.s 
directed backwards and that the muscular scars ta.kc the shape of a horseshoe. 
Such fol'ms of Oap14lus, whioh are provided with a symmetrical apex, which is 
neither enrolled spirally nor shifted laterally, have been distinguished from Oapulus 
a. a. a!I Pl1ry:c by Blaschke, and hn\'e been elevated by this author to the rn.nk of a 
proper subgenus. The only species of this subgenus hitherto known was Phry:c 
bilater(tlis Blaschke (l. c. p. 172, 1.1af. XIX, fig. !)). Another triassic specie~, 

Oapultts .dpollinis Boehm (Die Gasti·opodcn des Marmolatakalkes, Pa.lreontogra
phioa XLII, p. 261), differs from Phryx by its spirally enrolled apex, which has 
been shifted considerably to the right. 

The present shell agrees in its characters of subgeneric value with Pliry.1: 
bilate1•alis, not with Oapulus A.pollinis. Its aperture is regularly elliptical, rather 
wide. The shell recalls by its shape a low Phrygian cap with its apex greatly 
removed posteriorly. Tile apex is neither enrolled nor twisted but contracted into a 
shn1·p and slightly incu1·ved beak of symmetrical position. Muscular scnrs have 
not been noticed. 

From Plwv.x bUateralis the present species differs by the following 
characters: Tho summit of the shell is not situated centrally, but nearly coincides 
with the apical beak 'l1he apex is not elevated above the posterior margin 
of the aperture hut removed anteriorly. 'rhe distance between tho apex :uul the 
posterior shell margin is considerably larger and less strongly concave. 

From all the triassic representatives of Patellidr:e, which have been described 
by Boehm, Kitti, S. van Woehrmann, Koken, and Blaschke, my Him:ilayan species 
is distinguished by the curved shape of its apical beak. I therefore deemed it pre
ferable to unite it with the subgenu!I Phry:c among the family of Oapulidm. 
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Ge-n. : NATICOPSIS McCoy. 

NA.TICOPSIS sp. ind. ex aff. ODVALLAT..E Koken. PL I, fig. 0. 

In making use of the generic name NaticopBis :M"Coy for a triassic species 
am not in accordance with E. Kittl, who in his monograph of the Ga~teropoda 

of the Esino limestone (Annalen des K. K. :Katurhistorischen Hof museums XIV, 
1899, p. 25) rese1·ve~ tbis denomination for Satica ampliata PhilJ, and its allies. 
But my materials are so scanty, consisting of two shells only, one of them rather 
incomplete, that I cannot detect such characters of distinction as might enable 
me to establish their generic determination with any certaiut:·. The only internal 
feature n·hich I have been able to discovcl' is the presence of a median tooth pro· 
jecting from the inner lip, which is curved and flattened. 'l'his character clearly 
shows that our species has nothing to do with Jlatica and its allies, but is not 
sufficient for its gt•ouping among the family of Naticopaid<B. The most important 
characters for a generic distinction, namely, the reabsorption of inner walls in the 
earlier whorls, are not aocessible to examination in my examples. As it has been 
oustomary to group under the general head of .1..Yaticopaia such fossil shells as 
cxternal1y recall Natica, and are not specially distinguished by some other characters, 
I shall keep provisionally to this denomination. 

Among Alpine speoies the present one bears a close resemblance to Natfcopais 
obvallata (Gastropoden der Tri:1s urn Hallstatt, Abhandl. K. K. Geol. ReichsansL 
XVII, p. 70, 'l'af. XII, fig. 5), from which it differs, however, by the insignificant 
depression of its sutureii. 

Shell globose. Spire with a pointed apex, whorls increasing rapidly. Last 
whorl inflated, with a regular aperture whose outline is somewhat .flattened along 
the upper portion of the outer lip. Strire of growth describing a curve, which is 
turnecl backwards considerably. 

CEPHALOPODA. 

AMMONOIDEA . 

.dRCESTOIDE.J.. 

Fam. , OLAIJISOITIIJ/E. 

Gen. : CLADISCil'ES v. Mojsisovics. 

The genus Oladiscites is rather riobly represented in the fauna of exotic 
block No. 2. The majority of t.he specimens belong to representatives of Oladiaaites 
a. s., distinguished by the serial arrangement of their sutural elements. Two 
species belon~ to the ·subgenus Hypocladi<citea (group of Oladi<citea subtornati). 
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Of the subgenus Paracladiscites no representative is known to me, although from 
the triassio belt of the main region of the Himilayas a speoies of this subgenus 
( Paracladisci'tes indicus) has been described by E. v, Mojsisovics. 

1. CL&.DISCITl!:S CRA.SSESTRIA.TUS v. Mojsisovics, Pl. II, figs. 5·8; Pl. IV, figs. 1, 2, 8. 

1878. Arcestes crasscstriat1111 E. "· MojsiBovios, Cephalop1den der H!\llstaette1· Kalke, Abhandl. K. Geo\, 
ReiohMn6t· Vl·l, p 79, Tef, XXX, fig. 4. 

1902. Olodiscill'B fNl$8C8!1.,·atus E. v. ::.Uojsisovics, ibidem, Snpplemen\bd., p. 280. 

This is the most common species of the genus and, indeed, one of the leading 
foi;sils of the red limestone of exotic block No. 2. It attains considerable 
dimensions. My largest fragment, which has been illustrated on Pl. II, fig. 7, is 
yet entirely chamberecl. As one more volution at least must he reckoned for the 
body·chamber, the cliametet• of the adult individual cannot have been les$ than 
150 mm. Thus the Indian types of the species are scarcely inferior in size to Alpine 
specimens from the Roethelstein, among which some examples, consisting of air· 
chambers only, ha"Ve a diameter of 90 mm. 

I sliould not have ventured on a direct identification of my Him3.111yan 
example<J with the Alrine species without a personal examination of large materials 
from the Hallstatt lirncstone of julic and tuvalic ag.~. l111e most prominent 
features of the species have not been reproduced satisfactorily in the illustration on 
Pl. XXX, fig. 4, of E. v. Mojsisovics' memoir, as IVill he seen fro:n a compal'ison 
with the illustration of his t.ypc·specimen on PL IV, fig. 9, of the present mono· 
graph. It must, however, be remat·ked that this type·specimen is of rather small 
size and that some of the specific characters of Oladiscites c1'aEsestriat11s, especially 
the angular sbape or the cross·section and the insignificant de>elopmont of stri::e 
on tho siphonal area are le~s prominent than in the m'ljority of specimens from the 
Hallstatt limestone. An illustration of an average-sized specimen from the 
Subbullatus bi:!ds of Aussee is given on Pl. V, fig. 5, of this memoir. 

The most important distinctive feature between Ol. C1'(tssestriat11s and 
other oongeneric forms in the carnic stage is the p1·esencc of distinctly 
marked angular margins, bordering the siphonal area.. 'l'he siphonal nrca is 
gently arched and separated sharply from the flat lateral parts. The n-idth of the 
siphonal area is but slightly inferior to the greatest transverse diameter o[ the 
cross·section. It is only in very young stage~ of growth (Pl. II, fig. 8) that 
the marginal angles are rounded off. In later stages of dernlopment the 
rectangular shape of the cross-section is as distinctly marked as in Cl. mo1·osus 
v. ~fojsisovics (1. c. p. 76, Pl. XXIX, fig. 8) or in Paracladiscites diuturnus v. 
Mojsisovic-s (1. c. p. 89, Taf. XXXI, fig. 2), 

The volutions are comparatively high, the width of the shell being as a rule 
more than three·quarters of its length, but invariably inferior to the latter. 

Another feature of specific importance is the remarkable difference 1n the 
strength of ornamentation on the ventral area and lateral parts. The st.riation of 
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tbe lateral parts is rather coarse, especially so in specimens of large dimensions. The 
ventral area is either perfectly smooth or covered with very delicate longitudinal 
strim only. Examples with a siphonal striation, as distinctly marked. as in the 
type-speoimen from the Roethelsteiu (Pl. IV, fig. 9), are quite an exception. 

Dimensions. 

Diameter of the shell • 
., ., ,. umbilicaa 

H~~tu~i~~ the ]net} nb~•ve t~~ ;~~:~ ;~~:~e 
Thickness of the last volution 

Pl. IV, fig. J. Pl. IL fig. 5. 
52 mm. 

0 

31 .. 

21 " 

25 " 

67 mm . 

42 •• 

27 " 
34 " 

Sutures.-rl'he suturul line of this species was not known to E. v. Mojsisovics 
in 1873. I have succeeded in developing the sutures of a specimen from tbe 
Hallsbtt. limestone of the Roethelstein, although not in its details. The illustration 
represented in Pl. IV, fig. 8, is taken from one of my largest Him6.layan examples. 
rrhe oomplioat.ion of the sutural line rcnclCl·s its prcp:i.ration extremely difficult. 

In the gen us Otadist:ites s.s. special i m portancc is attributed by E. \', Mojsisovics 
to the shape of the siphonal ~addle. Three external branches are developed, 
be~ides the bipartit" culminating' outer branch of the dimcroidic siphonal saddle. 
The arrang-Pment of the lobes is typically ~erial, the lateral and auxiliary Jobes 
standing at an C'q nal lcrnl. The number ol nuxili:1ry lobes is not exactly known 
to me. 

Remarks.-Among the spceics of Oladiscites from the triassic beds of Sicily 
u-bich lun-e been described aml figured by Gcmmellaro (I cefalopodi del trias 
supe1·ioL'(l tlclla parte oecidentale della Sicilia, Palermo, 100·.t), Cl. Fe1·dinandi 
Gemmcllaro (1. c. p. 275, Tav. XXIX, figs. 43, 44) is probably identical with the 
present species. 1l'ho spr.cies illustrated by Gemmcllorn is of small size, attaining a 
diameter of 20 mm. only, but it is proTi<lcd with a part of its hody~cbamber. It 
recalls very strongly Oladiscites crassestriatus. The features of distinction 
cnume1·atcd by Gcmmellaro, namely, the more delicate striation and the compressed 
shape of the lateral parts, are either insignificant or due to a misinterpretation of 
the unsatisfactor~· illustration given by E. v. :\Iojsisovics. 

2. CLADISCITES cf. GORGI£ Gommellaro. Pl. IV, fig. 5. 

190.J.. Cla<liseites Gorgio: Gemmellaro. I cefalopodi del Trias superion dPlla pnrtc occidenta.le della Sicilia, 
p. 270, Tav. III, figs. 19, 20; XXIII, figs. 3.5. 

This species shows in its external char11cters a gl'eat resemblance to Oladiacites 
Goi·git:e Gemm. from the oarnie limestone of Sicily. My Him::tlayu.n examples 
differing from the European type in some subordinate details, the species is 
recorded here as Cl. cf. Go1·gir.e. 

All my Himlila.yan examples are entirely chambered but do not reach the 
dimensions of the Jargeet types from Sioily. They agree best in sfae a.nd sh.ape 
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with the specimen illustrated on Pl. III, figs. 19, 20, by Gemmellaro. The 
width of the shell is either equal or inferior to the height. The specimen 
figured is as strongly compressed as the Sicilian types, whose dimensiom have 
been chosen for standard hy Gemmellaro. The flattened siphonal area is not 
marked oil from the gently and regularly arched flanks by sharp margins, but 
passes iato them mne gradually than in Ot. orassestriatus. The umbilicus is 
closed, as in the majority of congeneric species. 

The ornnmentation recalls Ct. crassestf'iatua by the fa.int development of 
spiral stria:: in the siphonal region. Transverse strire of growth have not been 
noticed in any of my specimens, whereas such have been mentione(l in the diagnosis 
of the Mediterranean speoies by Gemmellnro. 

IJimensions. 
Diamelerofthesbell 

,, "umbilicus 

H~~:~i:! the leat l ab~'ve t~: u;~~~i:lg s;:i~:~ 
l'hicknessof the last volution 

49 mm. 

0 

29 

14 " 
26 " 

Satures.-l have succeeded in chiseling out Lhc inner nucleus of a large spcci· 
men, which shows the sutural line fairly well. It :igrees vei·y closely with the 
sutures of Ct. Gorgite, as illustrated by Gemmellaro on Pl. XXIII, fig. 5. 

There are from seven to eight saddles counted from the umbilical snture to the 
middle of the siphonal area. Theil' sterns and hra11ches arc thinner than in the 
majority of congeneric species, perhaps, even a little more robust than in the 
Sicilian t.ype·specimen of Ct. Go1·gidJ. All s.'lddles are distinctly dimeroidic. In 
the main saddle each portion of the dimeroidic top is again subdivided into two 
smaller secondary phylla. 1rhe arrangement of lobes and saddles is typically serial. 
The siphonal lobe is the deepest. The lateral lobes show a tripartite arrangement 
of their basal branches. 

3. CLA.DISDITES cf. ~USILLUS v. Mojsisovic~. Pl. IV, figs, 6, 7. 

1873 . .lrcestet p11till11t E. v. Mohiaovics, Cepholopoden d~r Ha.l.1"taetlcr Kalke, Abhandl. f{. K. Geo. 
Reicbsanst. Vl-1, p. 77, Tsf. XX VIII, Jig. 4. 

1902. Oladiteilet pusill11s E. v. Mojeisovic9, iliidem, Supp!emrntbd., p. 281, 

Having E. v . .\1ojsisovi~· type·specimens of Otadis.aitea amssestNatus, Cl. 
pt6Bitl1Js ai;id Ot. slriatissimus 11t hand for compa1·ison, I find their distinction 
from ca,oh other an.d froa;t Ol. GorgiaJ Gemm. a difficult matter. All of them 
-are certainly most nearly allied and differ by very subordinate details only. 

'l'he type·specimen of Oladiscites p1esiltus from the Etlipticus beds of the 
Roethelstein is a small Ammonite of ::'.4 mm. iu diameter (noli 28, as has been 
stated by ~- v. ~lojsisovics). Its.' cro~·se~tio~ is qf nearly equal J;ieight and width. 
rrhe lateral parts are very gent.ly arched. 'l1he demar.cation between them and the 
flat ~iphona. :}rea is not'sn sharp as in at. cr~se~tria.tus,_ but a little sharper th.:'\11 

c 2 
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in Cl. Gorgi<B. The only distinction which I can find in the ornamentation is 
confined to the very delicate striation of the laternl and siphonal parts, The latter 
is not smooth as in the majority of examples of Cl. crasseatriatus. .An equally 
delica"te striation is found in Ol. striatissimus v. Mojsisovios (L c. p. 77, Taf. XXX, 
fig. 1), but this species is more strongly inflated, and the ventral area is considerably 
less broad than the largest t.ransverse dia.metet· of the shell. 

\Vith the type-specimen of Ol. pmillus some Him8.layan representatives of 
Oladiecites agree very well in their external shape and sculpture. Both the Hanks 
and siphonal part are covered with numerous and thin concentric strire. Their 
transverse section is less distinctly angular than in Ot. crassestriafos, but in this 
respect transitional shapes between the two species are known to me. 

Dimensions. 
E. v. Mojsisovil'll' HimU.layan 

type·speeimen specimen 
(Pl. xxvnr, Jig. 4). (PL rv, fig. 7). 

Di11met.:-1·ofthcsbell. 
,. " ,, nmbilicus 

H:~~:!i~~ tho last { ab:vr t1~e ;~~!~~;! ~ht::t 
Thickness of the !iut vuh1tion 

24mm. 
0 

14 

' 14 

27mm. 

0 

" 
16 

Sutures.-Not known in detail. 

'i. CLADISCITES sp. ind. cf. ConACIS, Gemm. Pl. V, fig. 4. 

A single, imperfectly preserved specimen of a large Oladiscitea is mentioned 
here on account of its resemblance to Ol. Ooracis Gemmellal'O (I ccfalopodi del 
Trias supcriore della re~done occideotale della Sicilia, p. 273, Tav. XXII, fig. 7; 
XXIII, figs. l, 2) from the carnic limestone of Sicily. It is strongly compressed, 
high-mouthed and considerably higher than broad. The lateral parts are regularly 
although gently arched. Tl.:aeir grE"atest transverse diameter is situated below the 
middle of the height. They unite with the flattened siphooal area without form
ing a sharp angle. The concentric striation is coarse and not restricted to the 
lateral parts, as in Ol. craasestricitus. 

The affinity with Ol. Ooracis shows itself in the shapo of the cross-section and 
in the i;trong compression of the whorls. From Hgpocladiacitea aubtornatuaandits 
allies, which are also provided with strongly compressed volutions, our species is 
distinguished by its flat si phonal area and by its more distinctly defined lateral 
margins. 

Dimensions. 
Diameter of the ~hell 

,. ., ,. umbilicll&o 

H~~l:~i:~ the last {ab:" th,: ;~!~~:! e;~:;~ 
Thickneesofthe laetvolution • 

89 mm. 
0 

" 86 " 
:19" 
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Remarks.-Thespecimen has been referred provisionally to Oladiacites Coracis 
a~ ap. ind., but its possible connection with the subgenus Hypoclatl.iscites cannot be 
excluded, the sutural line being entirely unknown. 

Subgen. : HYPOCL.:1.D1sc1TEB v. Mojs. 

5. HYPOCLADISCITES suncl.Rl::iATUS Gemmellaro. Pl. IV, fig. 4. 

1904. Hypocladiscites s11bcarii1atus Gemmell11.ro, I cefolopoJi del Trias snperiore della rcgiooe ocoidentale 

delle Sicilia, p. 279, Ta.v. XXll, 6g&. S·ll; XXV, fig. 21; XXVI, figs. 1, 2. 

This species of the upper carnic limestone of Sicily is represented in A. v. 
Krafft's collections by numerous and well·preserved specimens which permit of an 
accurate determination. 'l'he largest of my Himalayan examples, which consists 
of air-chambers only, has been chosen for illustration. 

In its general shape this species recalls Oladisoites ora1sestriatus v. 
Mojsisovics, especially in the rectangular outlines of its cross·seotion, but in the 
character of its siphonal area it is at a glance distinguished from all congenerio 
forms. The siphonal area is slightly excavated, forming a shallow depression, 
which is intel'rupted in the middle by a low and rounded keel. The two marginal 
elevations separating the depressed siphonal are:i from the lateral parts are higher 
thnn the median keel and mold broadly rounded. The lateral parts are very gently 
arched. Their greatest trnnsverse diameter is situated in the umbilical region. 

Both the median keel and the roundt'd marginal elevations are developed at 
very early stages of growth. I have seen them clearly marked in a chambered 
nucleus attaining a diauietcL· of 10 mm. only. Thus a determination of this species 
is even possible if inner nuclei of small size only are a~·ailablc for examination. 

'l'he lateral parts a.re covere;l with numerous and delicl.tc loagitudinal strire. 
On the siphon.al area those strire are still mol'e delicate and are gradually obliterated 
in the diroction towards the median keel, which remains free from any sculptw·c. 
Transverse striro or folds, as noticed by Gemmellaro in a minority of his Sicilian 
specimens, are entirely absent. 

'l'he strongly inflated variety which has been mentioned as Hypocladiscitea 
nov.forni. ind.pro:&. H. subcarinato by Gemmellaro (1. c. p. 280, Tav. XXII. 
figs. 12, 13) is not represented among my Himalayan materials. 

Dimensions. 
Diamete1·ofthesbell 

,. ., umbilio1u 

H:~:~:~ the laat { ab~ve th'~ ~~!~~:~ e;~:~; 
Thickuess of the laat Tolution . 

31 mn. 
0 ,, 

22•5" 

11 " 
16 " 

Sutures.-N ot known in detail, but in their general arrangement 3t,CP?eeing 
with the illustration on 'fav. XXV, fig. 21, of Gemmellaro's memofr. 1.1he second 
lateral lobe is considerably deeper than the following lobes. 
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6. HYPOCLADISCITES SUBARA·rus v. Mojsisovics. Pl. IV, fig. 3. 

1895. Cladiscite.• d. subtor11at11.~ E. v. MojsieoTics in Diener, Ergebniua eineJ" geologischen Expe.iit!on in 
den Central-Himalayo, ~tc., Denlucbr. KRiB. Akad. d. Wisscusch, LXll, p. 564. 

1896. Cladiscites (H!Jpocladiscites) subaratu.~ E. v. Mojaisovics, Obcrtri,1di1che C'cphalopod~nfa11nen do& 
Hiwnlayn, Denkschr, klliB. Akad. 11. Wies. LXIII, p. 657, Taf. XX,6g. 2. 

1899. Cladiscites <H.11poela1lhcilcB) &1ibarat11s E. \'. Mojsisovica, Pahont. lnd. ser. XV. Himlilayan Foss., 
Vol, III, Pt. 1. p. 102, PL XX, fig. 2. 

A species of Hypocladiscites from the carnic Daonella beds of Lauka, which 
in its outward shape agrees very closely with H. subtornatus, has been separated 
from this Alpine form by E. v. :\lojsisovics, on acoount of some differenoes in its 
sutural line. 

Some fragments of high-mouthed and strongly compressed Cladiacitidte in A. 

v. Krafft's collection must be united with Bypocladiscites subaratua. The close 
agreement of the sutures will be reoognized by comparing the illustrations. In my 
specimen the principal lateral saddle is still higher and broader, and is provided 
with more richly serrated lateral branches than in the typo illustrated by E. v. 
:Mojsisovics. Thus the features of distinction hetween H. subtor-natus and H. sub
aratus are still more strongly marked in the present example thnn in the specimen 
from the Daonella Lccls of Lauka. 

}'am. ARCESTJJJ3~'. 

Gen. : Anm.STEs, Suess. 

7. ARCESl'ES cf, PERIOLcus, v. Mojs. Pl. III, fig. 1. 

1878 . .&rccstes periolc11a E. v, Jilojgisodee, Cephalopodeo der Ha.UataeltH Knlke, Abhaodl, K. K. Geo!. 

Reichsanet. V J.J, p. 109, 'l"af, L, figs. l·S; Lii, fige. 4, 6; Liii, fig. 27 · 

l\ly type-specimen is of large size, nearly complete, and has its peristome 
entirely preserved. It reoalls most closely the Alpine .tl.rcestes periolcus, both 
in its general outlines ancl in the development of a spiral sulcus surrounding the 
widely open umbilicus. 

Of the penultimate whorl a small portion only is accessible to examination. 
It is globose, regularJy rounded, s:mooth a1;1.d without any constrictions or varices. 
'l'he last whorl changes its shape in a. ma1;mer agreeing with that in A. periolc-us. 
The greatest width of the flattened siphonal area corresponds to the perist::ime, 
whereas it is most strongly compressed in the opposite middle portion of the whorl. 
The lateral parts are flattened. '!'he umbilical wa.ll is vertical and separated from 
the adjoining parts of the flanks by a raised marginal band, which is bordered 
externally by a shallow spiral sulcus. This sulcus is lower than in the majority of 
Alpine specimens, which have been united in this species by E. v. Mojsisovics. 
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The apertural margin is strongly contracted in the middle, and protracted into 
two lateral lappets in the siphonal, region. 'l'his is the norma.l shape of the peri
stome in the group of A.rcestes coloni. 

The shell is nearly . smooth. It is only in the vicinity of the peristome that 
delicate strim of growth are developed, following in their direction the outlines of 
the apertural margin. 

Traces of transitorial paulostomes, as have been noticed by E. v. Mojsisovics in 
some of his EuropeR.n examples, are altogether absent. 

Diameter of tbe shell 
., ,. ,, umbilious 

~h/:~~eH } of t.he last volution 

Sutnrea.-Not known. 

JJimensiona. 
80 mm. . .. 
42 " 
32 " 

2. An.cESTES cf. RICHTR01''1!:NI ''· Mojsisodcs. Pl. III, fig. 2. 

1873. .Arceslcs Riclttlwfeni E. v, Mojsi•ovic~, Die CPplinlopoden de1· 1-Iallshi.etter Knlke, Abhnudl. K. K, 

G~ol. Reieh\11\ust, Vl-l, p. 132, Tnf. XL1X, fig9. 4, 5; Lill, fig. 18. 

The only specimen available for investigation i~ a nearly complete cast, with 
its peristome almost entirely preservecl and with large portions of the shelly 
substance adherinf?. It recalls very strongly the European .. frcestes Richtlio
feni from the julic stage of the earnic Ilallstatt limestone. 

The apertural margin, although partly injmed, is sufficiently well preserTed to 
indicate the absence of any cmargination along the broadly flattened siphonal area 
as is noticed in the majority of Arcestidm. In this character it agrees exactly 
with tbe apertural margin of .A. Richtliofeni aml A. agnafos. Pcristome contraet4 

cd laterally; umbilicus narrow, hut open, not closed by any ea1losity. Siphonal 
a.rca flattened in the vicinity of the peristome, but sliarply rounded and narrow 
in the opposite quadrant of the last volution. 

E. v. :J)fojsisovfrs noticed in one of his specimens an internal siphonal ridge, 
which was, however, restricted to the quadrant of t.he volution bordering the 
aperture. This internal siphonal ridge is clearly developed in my E-pecimen, as is 
obvious from the illustra.tiou. Where the shclly substance has been preserved, its 
surface is perfectly smooth, but in the cast a deep impression of rectangular cross4 

section follows the median line of the siphonal part, marking the presence of an 
internal ridge. 'l1his ridge was probably intended to protect the siphuncle, which 
is situated more internaUy. Similar internal ridges have been described in 
Phylloce1·as ~ee1·mcesense Herb. by Waehner ( Beitraege zur Palroontologie Oest er~ 
reioh-Ungarns und des Orients, Bd. XI, p. 176). Casts of this species, in which a 
deep impression marks the place of the original shelly ridge, have been described 
as PkyUoceras aulonotum by Herbich (Das Szeklerland, Mitteil. aus dem Jabrb. 
der Kg!. ungar. geol. Anstalt, Bd. V, p. 115). 
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Dimensions. 
Diameter of the ~hell • 

,, ., ., umbilicus 

H~:l~~i:~ the laat { ab~ve t~o ~;:~!~i1!~ s!t~~j 
Thicknesa of the last volulion 

Sutures.-Not known. 

65 mm. 

2·5 " 
29·5 " 

9 .. 
21·5 .. 

3. ARCESTES sp. ind. aff. DECIPIENS v. Mojs. Pl. VIII, fig. 3. 

A single nucleu~, consisting of air·chambe1·s only, most probably is related to 
Arcestea clecipien~ from the tuvalic substage of the Hallstatt limestone. 

It agrees with this species in the presence of a very narrow umbilicus and 
remarkably strong const.riotions. The grl'atest transverse diameter coincides with 
the rounded-off siphonal margin, from which the lateral parts converge very 
gradually towards the um hilicus. 

The only difference betwf'en the Alpine and Himtilayan forms consists in the 
direr.tion of the strong- constrictions, which in my .specimen are not turned back
wards in crossing tlw !'iphonal area, as they are in Arcestes deaipiP.ns E. v. Moj
sisovics (Cephalopoclen clrr Hallstaetter Kalkt', I. c. VI-1, p. 133, Taf. LIV, figs. 
2, 3). 

.Dime11siona. 

,. ,. umbilicus 
Height 
Thieknesi }of the Inst \"Olution. 

Sitftwes.-K ot known. 

!!4. mm. 

,ooa.l ., 

fl' .. 
. ll2 " 

-i. AucESTES cf. PLACENTA v. Mojs. Pl. IX, fig. 1. 

1873. Arcestcs placc,1ta E. v. ~Jojsisovie~, Cepl1alopoden <ler Ha.!lstaetter Kalke, Ahhandl. K. K. Geo!. 
Reichsanst. Vl·l, p. 106, Taf. LV, fig,;, 2-7. 

A single but nearly completo specimen of Arcestes recalls very closely 
.J.. placenta v. 1\fojs. from the tuvalic Hallstatt limestone of Aussee. It is of larger 
size than full-grown European examples, but agrees with them in all characters of 
specific importance as far as such are accessible to examination. 

The whorls are moderately compressed and provided with flatly arched lateral 
parts. The um bilious is small but not closed. Siphonal part broadly rounded in 
the vicinity of the aperture and in the co1Tespondiag quadrant of the last volution, 
but the difference in width bet1Veen this and the opposite quadrant is not consider~ 
able. Peristome slightly cmarginaterl along the sipbonal area but not contracted 
along the lateral parts. 
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There arc also some .Alpine specimens in the colleotion of the K. K. Geolo
gischc Reichsanstalt in Vienna, in which this lateral oontraotion of the peristome ii. 
almost insignificant. 

])imenaiona. 
Diaaiete1· of the ijhell 

,, ,, ,, umbilicu9 

H~!i~~~. the l11Bt { ab~ve t~e ;::~\:a~ ~~~;1e • 

Thickness of tho lwat 1·olution. 

Sutewes.-Not known. 

Subgen. : PR0-4.BCESTES v. Mo,is. 

65 mm. 

1·5 .. .. 
11 

31 " 

1. PRoARCES'l'ES GAYTANI, v. Klipstein. PI. III, figs. 3, 4, 5, 71 8. 

18.15. Amm1mites Gagta11i v. K\ipstein, Beitracge LUI' geologischen Kennt11is der oestlicbcn Alprn, p. 110, 

Taf. \'. lig.4. 

18·1.7 . .i:lmmmrileis Gtt/Jlani I!'. v. H"uer, Ncue C:cphnlopodcu vo11 A.o.SSI.'<', Haidinger~ Naturwisscn9chaftl. 
Abhand\. I, p. 267. 

1849. Ammonites Gagtani F. v, Hauer, Nena Cephalopoden von Hallattttt und Aussee, ibid, Ill, p. 17, 

T:i.f. IV, figs. 13, 14. 

1869 . .4.rcestcs Ga,yt(/n; Laube, Fauna der Schichten von St. Cassian, Denkscbr. Kaia. Aknd. d. Wis . ..ensch 

math. nat. Cl. XIX, Hd. 1>- 89, Taf. XLIIT, fig. 5. 

1873 . .:l.1'ccsfo• Ga!fla11i E. v. liojsisovics, Die CcphalopOOen der IfallstaeHsr Kalkc, Abhandl. K. K. G eol. 
Reichsa11st. YJ-1, p.100, Taf. LVIII, figs. 1-3. 

l'ilO::L Pr1'(1.•'ce11tes Ga!fla1Ji E. v. :Uojsisovioe, ibidem, Supp\emcnth<l., p. 259. 

1906. Proa1·cestcs G<t!flani G. v. Arthaber, Die alpine Trias de:i ?lledit.err:rngebietes, J,ethaea mesozoic-a. I. 
Taf. XLIV, 6g. 2. 

1906. P1•om·ccstes ~f. Gayta11i Diener, Fauna of the Tropit.es limestone of Byans, Pal:cont. Ind. >er. XV, 

Vol. V, Pt. l, p. li7, Pl. XII, figs. 10, IL 

It is this well-known species of the julic substage to which a considerable 
number of A.roestidtB in A. v. Kraff~'s collections can be safely assigned. rrhe 
character of tbe sutural line is that which is peculiar to the group of ..A.roeatea 
bicarinati, and which is distinguished by the presence of a moderately high and 
richly serrated median prominence. From Proarcestes bioarinatus Mi.inst. a.nd 
from P . ..&usseanus v. Hauer our spccfos differs remarkably by its less globosc shape 
and by the faint development of varices. On the other hand the majority of 
specimens agrees very closely with P. Gaytani. 

In some of them, it is true, the flattening of the lateral parts is less strongly 
marked than in typical shapes of P. Gaytani. This is especially the case with 
inner volutions, exactly as in the examples from the Tropites limestone of Byans, 
which have been referred to the present species as of in Him:.i.l. Foss., Vol. v,-Pt. 1. 
The specimen illustrated in fig. 4 affords a good instanoe of this character. In the 
penultimate whorl, which consists of air-chambers only, the lateral parts are 
almost regularly rounded, describing a graceful and uninterrupted curve from the 
siphonal convexity to the rounded-off umbilical margin. In the last volution, 
however, which has been partly preserved, the lateral parts are high, compressed 
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and fb.ttenad as distinctly as in full-grown individuals from the carnic Hallstatt 
limestone of the Salzkammergut. '!'his specimen is scarcely inferior in size to the 
largest European examples which have been noticed by E. v. Mojsisovics. 

The umbilicus is widely open, both in chambered nuclei and in specimens 
provided with their body-chambers. Constrictions on varices arc but faintly 
marked~ confined to inner nuclei and often eutirely absent. No constriction has 
been noticed in the example illustrated in fig. 5, whereas in the two nuclei, 
illustratP.d in figs. 7 and 8, two varices are counted within the circumference of 
the last whorl. Their direction is nearly straight with a convexity slightly 
turned forward in the siphonnl area . 

.Dimensions.-'fhe measurements of my largest specimen (fig. 4), with a portion 
of its bo::iy-chamber preserved, are as follows:-

Diam~kr of the shell 
., ,. umbiiicue . 

H1:~b~0~~t~~~ { ab~ve t~:e ;:~~~:~ ~:~~~~ 
Thickness of tbe last vohitioo • 

.~~Lg:~tl'ss} of the penullim11te whorl • 

• ab. 86 mm . 
8 

·16 
15 .. 
32 " 

" 
Si~tures.-Agrceing entirely with those of the Alpine types of P. Gaytani. 

2_. PROAHCESTES sp. ef . .AxssEANUS v. Hauer. Pl. III, fig. 6. 

'l'he comparatively high and serrated median prominence of the siphonal lobe 
proves this species to be a representative of the g-roup of .A.rcestes bicarituiti. 

The only specimen available for examination is an innct· nucleus with part of 
the last voluti:>n ndhedng, which is yet entirely chambered. It shows three con
strictions, which are na.rrow and faintly developed, as in inner nuclei of .il.rcestes 
.A.usseanua v. Hauer (Haidingers Naturwissenschaftl. Abhandl. I, p. 268, 'l'af. 
VIII, figs. 6-SJ. From typical shapes of Proarceates .dusseanua, as illustrated by 
E. v. :Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abbandl. K. K. Geol. 
R.eichsaust. Vl-1, Taf. LI, figs. 1, 4) my specimen differs by its less globose shape, 
although its height is yet considerably inferiOl' to its i;bickncss. 

Dimensions (of the nucleus). 
Diameter of the ~liell 

,, ,, umbilicus 

~hli~~~8~} of tbe last volution • 

• 39 JDm. 

• 3 " .. " • 29 .. 

Sutu1·es.-Agreeing entirely with those of Proarcestes Ausseanua. Theprinci
p:-il lateral lube is situated on the convexity, by which the siphonal area passes into 
the lateral parts. Two auxiliary lobes outside the umbilical margin. 

Rema1·ks.-My i;;canty materials do not allow one to decide the question of 
specific identity or close affinity of the Himalayan shell with the European 
P . ..tJ:usseanus. 
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PROARCESTES (?) sp. ind. ex aff. BARRANDEI Laube. Pl. VIII. fig. 5. 

The systematic position of the orily specimen availahle for examination is 
somewhat doulJtful. It is only on account of its external i::;imila.rity with A.rcestea 
Barrandei Laube (Die Fauna der Schichten von St. Cassian, Denkschr. Kais. Akad. 
d. Wi'8en,cb. Bd. XXX, 1869, 5. Abt. p. 90, Taf. XLIII, fig. 2) th•t I have united it 
with P1•oareeates, not with ArceHt11s s. s. It must, however, be borne in mind, that 
not even the connection of ..d.1•cestes Ba'l'randei itself with the group of .il.rcestes 

ea:tt<alabiati (Proa1'cestes} has been ascertained by E. v. llojsisovics (Cepbaloir 
oden der Hnllst.actter Ka.Ike 1. c. VI·l, p. 91), although the sutures exhibit some 
characters peculiar to this group. 

In its general shape my specimen agrees with Proarcestes Bm·randei, especiaily 
so in the outlines of its transverse seotion, but it differs remarkably by the presence 
of a large and widely open, funnel-shaped umbilicus. The inner volutions are 
globose and stl'Ongly inflated, the pince of greatest inflation corresponding- to the 
rounded umbili<~al margin. In the fast whorl, which apparently belongs to the body
chamber, the regularly rounded siphonal part becomes considerably narrower, the 
transverse section t.hus assuming a oordiform shape. No traces of furrows are 
noticed on t.hc body-chamber >olution preceding the aperturP, but n shallow 
contraction is mnrked on the cast of the penultimnte whorl. 

Diameter of the shell 
,, ,, nmhi!ieus 

~~i:~hnteM}of thela~t volution 

.JJimensions. 
• 67 mm. 

!l ., 

:w" 
:n 

Sutures.-A'f.'. far as known, agreeing with those of P. Barrandei. :\Icdian 
prominence moderately high and laced at its base hy convergin~ digitations of the 
siphonal lobe. Siphonal saddle not perfectly symmetrical, but with larger PXtcrlial 
branches. Number of auxiliary lohf's not known exactly. 

PROA.'BCESTES sp. ind. (GROUP O"F EXTRALABIATI). Pl. VIII, fig. 4. 

Among the Arcestid<B from exotic block No. 2 a species belonging to tlin 
group of e:ctralahiati is rather richly represented, although by incomplete speci· 
mens onl~·· In none of them has the body-chamber been entirely presnved, nor 
have I succeeded in deli-eloping the sutural line. 'l'he relation of this species is 
therefore based on its external features only, exactly as in the case rif P. Danai 
v. Mojsisovics (Cephalopoden <lar Ha!Maetter Kalke, I. c. Vl-1, p. 93, Taf. LVII, 
fig. 4), to which species it appears to be most nearly allied. 

In the specimen illustrated, the inner nucleus is golobose with siphonal and 
late:ral parts regularly rounded. In the last >olution the lateral parts are flatly 
arched and marked off indistinctly from the broad and flattened siphonal area. No 
constriction11 or varices have been noticed on the inner volutions as far :i.s they 

D 2 
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have been exposed, but, near the aperture, the shallow furrows and folds character
istic of the group of A1·cestes extralabiati make thei1· appearance. In a second 
specimen these furrows are even more strongly marked and deeper than in the 
present one, but their exact number is not known to me, the body-chamber being 
incomplete in all the examples available for examination. 

From Proarcestes IJanai our species is distinguished by its more slowly 
increasing whorls and by its narrower umbilicus. 

1Jimensions. 

Dia.met.er of the shell 
,, ,, umbilie\ls. 

Height of the (nbovo the umbilical i;uto.re 
last Tolution 1. ,, ,, preceding whorl 

'l'l:icknessofthclastoolotion 

Sutures.-Not known. 

PJNACOCERATITOIDEA. 

Fam. : LJ"J'OCJ:RATIJJ/E. 

Gen. : PBYLLOCERAS Suess. 

Subgcn. : D1scOPHYLJ,ITES Hyatt. 

67 mu1, 
3 

" 
30 

There is much discrcpanoy of opinion among different authors as to the range 
and interpretation of the subgenem of the genus Phylloceras Suess. The majority 
of triassic species have hitherto been grouped with the subgenus Rhacophyllites v. 
Zittel, hut there aru strong reaso1~s agaimt the correctness of this grouping, which 
seems to he at \'ariunct' with the circumscription of Rhacophyllites, introduced in 
the memoirs on Hassie ccphalopod faunre. 

K. v. Zittel (Handbuch dcr Pal::contologic Il, p. -139) proposed the new sub
genus (or genus) Rhacophyllites for the accommodation of such species of Phyllo
cm·as as are distinguished by wide umbilici, by a steep umbilical slope, and by a 
smaller numbeL' of auxiliary lobes than are noticed in typical shapes of Phytlocerll8. 
In this interpretation, Rlrncoplt_1Jllites oomprises species of triassic, liassio and even 
jurassic age (Phytl. tortisulr:atum d'Orb.) and is not at all id1mtical with a group of 
Phylloceras for which E. v. }lojsisoyics (Cephalopoden der Mediterranen rl'riaspro
vinz, Ahhandl. K. K. Geo!. Reichsanst. X, p. 151) had claimed a special systematic 
position, chiefly on account of its body-chamber differing materially from the 
chambered portion of the shell, and on account of a special arrangement of the 
auxiliary series, which is united into a sloping suspensive lobe. 

Geyer in his valuable memoir on the Hassie Cephalopoda of the Hierlatz near 
Hallstall (Abhaudl. K. K. Geo!. Reichsaust. XII, p. 223) agrees with E. v. Mojsi· 
sovics in attributing a paramount impo1·tance to the character of the body-chamber 
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and sutural line, and not to the widely umbilicated shape of the whorls. Accord
ing to his view special stress ought to be laid on the difference in the terminal 
phy lla of the saddles, whioh are regularly oval iu Phylloceras, conically elongated 
or club-shaped in Rhacophyllites, and on the position of the branches which in 
Rhacophyllites never produce an angular geniculation of the stems of the main 
saddles, as is commonly noticed in typical species of Phylloceras. 

rrhis interpretation of Rhacophyllites would make v. Zittel's subgenus include 
Pkylloceras psilomorphum N eum. or Ph. planispii·a Reyn. but would pm·emptorily 
exclude triassio species of the groups of .tl.mmonites debilis v. Hauer or Ammonites 
neoJurensis Quenst. 

In his memoir on the Hassie Cephalopoda of the Schafberg {Abhaudl. K. K. 
Geol. Reichsanst. XV, p. ·74) Geyer does not any longer insist on differences in the 
shape of the phylla, but considers the presence of an abnormal body-chamber and 
of a suspensive lobe as the only distinctive features on which a generic separation 
of Rhacopkyllites and of wiclely umbilicated species of Phyllooeras s. s. ought to 
be based. 

VVaehner in his "Beitraege zur Kenntnis <ler tieferen Zonen des unteren Lias 
in den nordoestlichen Alpen" (Beitraege zur Palreontologie Oesterreich-Ungarns, 
etc., XI, Bd. p. 173) is altogether a\•erse to a ~eneri~ separation of Pkylloceras and 
Rkacophyllites. According to his observations the widely umbilicated shapes 
allied to Phylloceras stella, which might be considered as descendant:;; from triassic 
Pliylloce1·atidaJ, are most intimately connected in the lower lias with narrowly 
umhilicated species agreeing with the typical forms of Phylloceras, 110 import~nt 

characters of difference affording any elue for their generic distinction. 
In the palreontological works of E. v. Mojsisovics. three different views 

have been taken i·egarding the classification of triassic species of Phylloceras. In 
1882 (l. c. p. 151) this learned author advocated the generic separation of Am
monites e.-i:imius v. Hauer and of .Lt. lariei;sis Mencgh. from Pkylloceras on 
account of their abnormally shaped body-chl.lmbers. In this new genus 
A. rakosensis Herbich, A. transsylvanicus Herhich, and ..t1 .• mimettensis d'Orb. 
should be included, with.::!.. e.vimius as prototype, but the majority of triassic 
species ought to be left with Phylloceras s. s. In the description of the upper triassic 
Cephalopoda of the Himtl.layas (Pal. Ind. ser. XV, Himal. Foss., Vol., III, Pt. I, 
p. 114) the triassic forms which are grouped round J?h11lloceras neojurense and 
had been assigned to Rhacophyllites by Zittel and Steinmann are explicitly consi
dered as direct ancestors of the liassio PliylloceratidlB and as true representatives 
of the genus Phylloceras. 

" Phylloceras neojurense and its contemporaries from the same group "-E. 
v. Mojsisovics remarks-" are distinguished from the typical representatives of 
the genus Phylloceras, as, for instance, from Ph. kete1·ophyllum, only by the 
wider umbilicus and by the smaller number of auxiliary saddles, oonnected with 
the lesser degree of involution. Out of the evolute species of Phylloceras are 
developed on the one hand the strongly involute typical species of Phylloceras of 
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the Jura, and on the other hand the subgenus Rhacophyllites Zittel, which is 
distinguislrnd by inclined auxiliary lobes and a variable body-ch11mber nnd is 
confined to the Jias." 

From this diagnosis it is evident that E. v. MojNisovics bas adopted the subgenus 
RhtJcophyllitea in a much narrower circumscription tha!l it had hoen established 
originally by K. von Zittel and that in 1899 none of the tl'iassic species of 
Phylloce1•tUJ were b.v himself considered referable to this subgenus. It must, 
however, he remarked that one triassic species at least, Phyllocem8 oceultum 
.v. Mojs. (Abhandl. K. K. Geo!. Reich"1nst. VI-1, p. 38, T1f. XVI, fi~s. 3-6), roust 
be included in the subgenus Rhacopkyllites, even if the latter is taken in the 
narrower circumscription, as is evident from the shape of its body-chamber~ 
differing from the chambered whorls by the development of broad transverse 
plications. 

In 1902 E. \. :'.\fojsisovics entirely abandoned his former view nnd adopter! 
Rhacophyllitf>s in the original circumscription proposed by v. Zittel. In the supple
ment to the Cephalopoda of the Hallstatt limestone (Abhandl. K. K. Geol. Rcicbs
amt. Vl-1, Supplem. p. 317) he st.ates the practical advantages of rebining 
the nam~ of Rlwcopll!Jllites for all the widely umbilicatcd PhylloceratidctJ of 
triassic age, which K. Yon Zittel himself had enumcratccl among the leading 
types of his new subgenus. 

It is to t11e~e triassic typi>s of the g(•nm Ph'flllocerafJ, as F/1 .. 11eoJ1eren.<1<" 
Quen~t., not to the lia~sic species of Hliacophyll£tes, that the Himalayan form• 
which I am l!oing to describe, is most neariy allied. If we accept the 
suhgfmeric designation of Rhacophglt£tes fot· tlii" specit>s, it would mean a 
contradiction of the majority of authors dealing with liassic ammonites, who in 
their memoirs have accepted Rhncopkyllites in the narrow interpretation pro~ 

posr•d hy Geyer. If we wish to choose l\ proper subgeneric name for the widel~· 
umbilicatecl Pliyllocer(tfa of triassio age, we must make use of the name 
JJiseopliyUites, which ha~ been proposed b~- Hyatt for tbe group of Phylloce1•(/s 
patens (Zittel's Tcxt.-book of Pnlreontology, Vol. II, p. 566). 

No diagnosis of Discophyllites had been given by Hyatt., who was content 
with fixing the prototype of his new subgPnus. E. ''· :\lojsisovics (Cepbalopoden 
Hallstaetter Kalke I. c. VI-I, p. 3V:i) restricted the name to such types as he 
considered to lrn transitional shapes between Monophyltites and Phylloceras (or 
Rh(tCopliyllites in the wider interprt~tation). But in including Pliylloceras Ehneri 
'"· ~fojsi~ovics (Him3.layan Foss. L c. Vol. III, Pt. 1, p. 116, Pl. XIX, fig. 6) among 
them, he was misled by an erroneous reconstruction of the sutures of the strong-ly 
WPathered type-specimen of Phylloce1·as .b'bneri from the Daonella beds of Laukn. 
As I have ~hown in my memoir on the fauna of the Tropites limestone of Byaus 
(Him3.l. Foss. 1. c. Vol. V, Pt. 1, 11. 173), the sutural line of excellently preserved 
examples from Ka.lapani Hond Lilinthi exhibits a distinctly rliphyllic developtc.ent 
of the siphonal and a rich folfo.tion of the principal lateral sa<ldles. It is only in 
the ser,oncl lateral saddle that the monophyllic plan is still clearly marked. Thus 
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this species is, indeed, a transitional shape connecting Discophyllites patens 
most intimately with the rest of the widely umbilicated Phylloceratidte of triassic 
age. 

We should not be in contradiction \Vith Hyatt's views in uniting all triassic 
l)hyllocerata with Ph. patens in the subgenus Discophyzt.ites, all those forms 
being linked together very closely and differing among each other by feature.:; of 
specific value only. In this narrow interpretation both Discophyllites and 
Rhacophyllites would comprise well-detined groups of subgeneric rank. A third 
group of widely umbilicated Phyllocerata of Hassie age corresponds to Hyatt's 
.subgenus Schistophylloce1·as. 

D1scoPRYLLITES FLOWER! nov. sp. Pl. VIII, fig. 2; IX, fig. 2. 

An examinntion of e1:tensive materials of this species has convinced me 
that it must be separated from the Europe:m Discophyllites neujurensis Quenstedt 
(Cephalopoden, p. 255, 'raf. XIX, :fig. 8) on account of some subordinate but 
constant features. 

In its external shape one of t.he most remarkable characters of JJifJcophyllites 
Flotu1·i is the considerable height of the whorls. In .JJ. neoJ1wen8is the height and 
width of the volutions are nearly equal. Among my mg,terials, consisting of more 
than twenty individuals, there is not a single one in which the proportion of 
tI1e height and thickness were not conspicuously in favour of tlrn first dimension. 
This remark applies equally to smaller and larger example~. In this character 
our Himlllayan species more strongly recalls JJiscophyllites Ebneri Mojs. than 
D. neojurensis, with which it otherwise agrees in all the rest of the external 
features. 

Subordinate differences are a\so exhibited in the arrangement of the suturn.l 
line. The general structure of the sutures is the same in both !i:pecies, and a clo~e 

examination of their details is needed for observing the points of difference. 
All the main saddles arc distinctly diphyllic, exactly as in IJ, neojurensi;;. 

The illustrations of the sutural line of the latter species, as reproduced by E. v. 
l\Iojsisovics (Cephalopoden der Hallst-aettCl' KalkP: VI, Supplemented. Taf. XXIII, 
:figs. 2, 3) after Quenstedt and I!,. v. Hauer, show the constancy of all the characters 
of importance, notwithstanding a certain individual variability in some minor 
det:iils. From a comparison of these illustrations with the sutures of JJ. Flowe1·i 
the following differences are evident:-

In .JJ. neoju1·emia the saddles are more richly serrated, the terminal phylla of the 
saddles are rnore slender and elongated, the stems are very narrow, especially near 
the base. In the main saddles of .JJ. Ftoweri the base is broad and the terminal 
leaves are vel"Y large, recalling in this l'espect D. Zitteli v. Mojsisovics 
(Cephalopoden der Hallstaetter Kalke, 1. c. VI-1, p. 318, Taf. XVII, figs. 3, 4). Of 
the two terminal leaves in the siphonal saddle the internal one is deoidedly the 
lower in JJ. neojurenffiB, whereas it is the higher one in JJ. Ftoweri. There are three 
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auxiliary lobes present in the Him<il.a.yan species, the third one being divided by the 
umbilical suture. They slope obliquely towards the umbilical suture, but 
are not united into a suspensive lobe, as in typical species of the subgenus 
Rl1aoophyllitea Zittel. 

Dimenrions. 
Pl. VIII, fig. 2. 

Diameter of th~ shell , 76 mm. 

,, ,, ,, umbilieus 24 

HJ~~11\:i~t~:= { ab~vc t~e ;~~~~[:~ a;~:~j • 36 " 
• 1.1.b. 29 " 

Thiolrne3a of the last volution • • " 2,) " 

Pl. IX, fig. 2. 
, ab. 52 mm. 

1G 

23 " 
18 " 
17 " 

Remarks.- Witb the exception only of the higher and more strongly com
pressed whorls and of the bulky shape of the phylloid sa.ddles in the eutural line, 
I could not detect any characters among the congeneric forms of the Alpine trias 
in which this species differs from IJiscophyllites neojtwensis. 

IJisaophyllites Zitteli v. Mojs. from the carnic Hallstatt limestone of 
. .\.ussee is also among its nearest allies. In its ex:ternal shape, especially in the 
proportion of height and width, it agrees even better with this species than with 
.JJ. neojuren.r;is. A closer comparison of the sutural lines is, however, rendered 
difficult by the great difference in the dimensions of the European and Indian 
type-specimP,ns. 'l'he small example illustrated by E. v. :Uojsisovics has also 
diphyllic main saddles with bulky terminal leaves and comparatively 1Jroad stems. 
[n the siphonal saddle the internal phyllum is the higher one, exactly as in 
IJ. Flowe1·i. There are only two auxiliary lobes present, but this character is 
evidently connect.ed with the smaller size of the Alpine type-specimen. A mo1·~ 

important feature of difference is the larger size of the monophyllic auxilinry 
saddle. This saddle is united with the preceding lateral one, thus fo1·min~ a kind 
of suspensive lobe, and is not distinctly separated from it by the first auxiliary 
lobe. In JJ. Floweri, as in IJ. neojiwentis and in JJ. debilis, tbe auxiliary saddles 
are considerably smaller, dwindling down to rather insignificant elements of the 
sutural line, but they are not united into a sloping suspensive lobe. 

'i'here are no other European triassic species of the genus IJiscophyllites to 
which the present one might advantageously be compared. D. pumilus v. )fojs., 
D. despectus v. Mojs., D. fovalidus v. Uojs. are an dwarf species. So are the three 
triassic species from Sicily, which have been described by Gemmellaro as 
D. billimiensis, JJ. Lanbei and IJ. Jacquoti (I cefalopodi del Trias superiore, 
della regionc occidentale dclla Sicilia, Palermo, 190~, pp. 294-297). D. debilis 
'·Haner has triphyllic saddles. IJ. occ1tltus v. Mojs, agrees with IJ. Ploweri in 
the general arrangement of the sutures, but is provided with an abnormal body
chamber. 

An Indian species to which the present one bears a rema1·kable similarity 
in its exte1·nal shape is DiacophyUites Ebneri v. 1\fojs, {Himlilayan Foss. Palreont. 
Ind. ser. XV, Vol. III, Pt. 1, p. 116, Pl. XIX, fig. 6). I should, indeed, be at a 
loss how to distinguish them without an examination of their sutural lines, in 
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whose details considerable differenoes are noticed (vide Himalayan },oss. l. c. 
Vol. V, Pt. 1, Pl. V, fig. 5 ). 

Fam. : PIN.1COCERATlDJi. 

Gen. : PINACOCER.A.S v. Mojsisovios, 

PJNACOCERAS sp. ind. aff. nEX Mojs. 

In the fauna from exotic block No. 2 the genus Pinacoceras a. s, is 
represented by several specimens, all of them too impt'l'fcctly preserved to permit 
a specific detnmina.tion. They are distin~uished by slowly incrrasing volutions, 
with wide umbilici, thus recalling the group of P. rex v. Uojsisovics 
(Cephalopoden der Hallstactte1· Kalke, Abhandl. K. K. Geo!. lteichsaast. VI·l, 
p. 65, Taf. XXIII, figs. 8, 9; XXLV, fig. 8) from the Alpine trias. Several forms 
belonging to this group have been described from the triassic rocks of Sicily by 
Gemmellaro, especially P. Zitteli Gemm. (I cefalopodi del trias superiore della. 
parte occidentnle della Sicilia, p. 283, Pl. IX, fig. 20; X, figs. 3, 4) and P. Raueri 
Gemm. (ibidem, p. 289, Pl. XIX, figs. 1, 2; IX, fig,. 17, 18, 19). 

That our Indian species does really belong to the group of Pinacoce1·as 'l'ex 
is evident from the charaeter of the sutural line, which I have been able to trace 
in a fragment which is othel'wise too poorly preserved to allow a reconstruction 
of the original shell. Jn common with P. re.'t· this fragment has the circular 
arrangement of lobes and rnddles, the apex of the curvo coinchling with the 
innerrr,ost adventitious saddle. There a.L'e six adventitiou!< sa'ldles present., nil of 
which are distinctly diph.vllic, in sharp contrast to the pyramid·sh~petl main 
saddles, which occur to the number of two, exactly as in P. rex. 

Gen, : PLA.CIT~s v . .Mojsisovic::, 

PLA".:l'rES cf. PHRAUCTUs v. Mojsisovics. Pl. IX, fig~. 3, 4. 

'l'he majority of the species of. I'lacites, belonging to the group of Pl. ptatv
phyllus v. :.\[ojs., are distinguishecl by the presence of two adventitious lobes and 
saddles. There is only one Alpinespeciefl, Pl, perauctus v . .lfojsisovics (Cephalopodcn 
der Hallstactter Kalke, Alilwndl. K. K. Geo!. Reichsanst. VI-1, p. 53, 'faf. XXJ, 
figs. 7-8), in whrlse sutural line a larger number of adventitious lobes and rntldles 
has been cievdoped. The typical form of Placites peraudus hus been collected 
in the uoric Hultstatt limestone of the 8ommcraukogel, bu~ typ( s clo~ely related 
are already found in the julic depo!'its of the Salzkammergut. They arc only 
imperfectly known and have been described cursorily as Pl. rf pe1·auctus by E. v. 
Mojsii;ovics (I. o. p. 53). . 

Types very clost·ly allied to Pl. perauclus have aho been met with in the 
HiWlayan trias. A cha.mbernd fragment measuring one half rnlution, froin the 
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upper Daonel\a beds of the Bamhanag section, has been mentioned by E. v. 
Mojsisovics (Upper triassio cephalopod fa.unoo of the Bim3.la.yas, Palreont. Incl. 
•er. XV, Himal Foss. Vol. III, Pt. 1, p. 111, Pl. XVIII, fig. 9) ae Ptacites sp. 
ind. a.f!. peraucti. A similar fragment has been discovered by myself among 
the materials collected by Smith in the Tropites limestone of Lilinthi (Himal. 
Foss. 1. c. Vol. V, Pt. 1, p. 187, Pl. XXV, fig. 6). 'fo these fragmentary examples 
several better preserved specimens have been added recently from the fauna of 
exotic block No. 2. '!'hey undoubtedly are related to Placites perauotus, 
not to Pt. Oldhami v. Mojsisovics, as is shown by the OCCUI'l'encc of thi·ee 
adventitious lobes and saddles. The lobes are as deeply incised and the 
saddles nearly as richly serrated as in the typical form of Pl. perauctus. The 
number of auxiliary lobes is not exactly known to me. 

The measurements of the two specimens figured are aa follows :-
Fig. 3. Fig. 4, 

Diameter of the 1hell . . 61 mm. 25 mm. 
" ,, umbi\ie11e . • 0 .. 0 ,, 

. 40 " 15 " 
• 14 " 6 " 

Tlii~~~etse } of lhe 1aftt volution 

I dare not identify my specimens with the typical Placitea perauctus. The 
typc·specimcns from the Sommcraukogel are all of large size, showing a diameter 
of the last volution from 100 to J.24< mm. The only Him.Afayan example of similar 
dimensions is a body-chamber fragment, in which a height of 55 mm. coITesponds 
to a thickness of 17 mm. It is, however, not the more slender and compressed 
shape of the whorl but mthcr the difference in the shape of the cross·section on 
which I am inclined to lay a special stress. 

In the typical PlacUe.'I pera1ictus the flanks run nearly parallel from 
the siphonal shoulder to the umbilical region, whereas in my Himalayan fragment 
they converge strongly towards the latter. Whether this character is sufficient 
for a specific distinction can only be decided after an examination of larger 
materials. For the moment it will be preferable to mention the Indian species as 
Placites cf. perauctus, but without insisting on an identifia..tion with the Alpine 
form from the ca.rnic Hallstatt limestone of the Roethelstein. 

TROPITOIDEA. 

Fam. : TROPITIIJk!. 

Gen. : DtsCOTROPITEs Hyatt and Smith. 
1900. Diseott'opites Hya~t and Sll)ith, The triaWo Cephalopod genera. of America, U. S. Geo!. So.ney 

Profeseioual Papen No. 40, p. 69. 

In 1877 A. Hyatt (in Meek, U. S. Geo!.· Exploration 40th Parall., Vol. IV, 
p. 126) introduced the generic na.me of Butomoceraa for a tria.ssic Ammouite 
from Neva.da, which E. v. Mojsisovics considered as the nearest ally to the Aiplli.e 
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.Ammonites aandlingensis v. Hauer. Thus the generic name of Eutomoceras wa.s 
assigned by bim to the European group of .Ammonites aandlingensia and was, 
on his authority, accepted una.nimously in this interpretation. 

A re-examination by Hyatt and Smith of the type-specimen of Eutomoceras 
Laubei "Meek, the American prototype of the genus, led to the surprising result 
that the American Ammonite was a member of the section of Oeratitoidea, showing 
close affinities to Hungarites v. Mojs., but differing widely from .Armnonites 
aandlingensis, whioh is a typical representative of the longidome section of Tropi
toidea. Thus the grouping of the latter species "ith Eutomocet·as Hyatt haying 
been based on a misinterpretation of the tiuc affinities of the American genus by 
E. v. Mojsisovics, a new generic designation, IJiacot1·opites, was proposed for 
.Ammonites aandlingen,sis by Hyatt and Smith. 

It must be conceded that from Meek's memoir, in which the name Eutomoceraa 
is used for the first time, a satisfactory clMision on the distinguishing characters 
of the new genus is not at all easy. E. v. Mojsisovics therefore did not meet "ith 
any opposition in applying the name to the Europeau group of ~mmonitea sand
lingensis, which ever since has been considered as the true prototype of the genus 
Eutornoceras in substitution of the almost forgotten American species. 

The iules of priority being decidedly and indubitably in favour of the first species 
described under the generic designation of E1itomoceras, the inconvenience of 
changing the genmic name, usw·pcd hitherto by Ll.nimonites sancllingensis, cannot 
be avoided. I feel consequently obliged to follow P. Smith in adopting the gencdc 
name IJiscotropites for the Ew·opean form from the Hallstatt lime<;tone, notwit.h
standing the confusion in the nomenclature of triassic Ammonites which will 
undoubtedly result from the misinterpretation of Hyatt's genus. 

DISCOTROPITES cf. BANDLINGENSIS v. Hauer. PL VI, fig. 4 

1840 • .A.m100nites 1andli11ge11sis F. v. Haner, Ueber nane Cephalopodcn aua den )h.rmorechiohten von. 
Hal!statt nnd Anuee, Hnidingers Naturwiea, Ahhandl. III, p 10, Taf. III, 6gs. 10-12. 

1866. Ammonites 1a11dliiigeusis A. v, DitLmar, Zur Fauna der Ha\lataetter Kalb, Googn~t. Palroont. 
Beitl". von B~neck<', etc., I, p. 3'10. 

1898. Eutomoceras sandlinge111e E. v. JllojRiaovica, Die Cephalopoden der Halbtaetter Kalke, Ablumdl, 
K. K. Geo!. Reich1111nst. VI-2, p 285, Pl. CXXX, fig~. 11-13; CXXXI, figs. 1·11. 

1896. E11tomocera1cf.1andlin9e1110 E. v. lfojeisovios, Him4l. Foss. Pa!. Ind. eer. XV, Vol. III, Pt. I, 
p. 49. 

1904. E. 1andlingen1e Gemmcllaro, I cefa[opodi dcl Trias snperiore della pinte occidentale della Sicilia, 
p. 77, T"v, VIII, figs. 8·10. 

1904.. E. 1andlingense I. P. S1nith, '!'he oompautive stratigrapl•y o[ the marine triat of We.<lern America. 

Pr.iceed. Ca\ifo~nia.n Aead. of &eil!Dces 3rd ur.Vol. I, p. 397, Pl. XLVI, 6.g.10; XLVIII, figs. 5, 6. 
1905. Discotropites sandlin9cn1i11 Hyatt and Smith, Trias<io cep!ialopod genera of America, U. S. Geo!. 

Sutv. Ser. C. Frofe~a. Papers No. 4.0, p. 63, Pl. XXXV, figs. 1-12. 
1006. E•tomooeraa if. aandlingente Diena, Fauna of the Tropit.cs limcstoue of Byans. Him&!. Fou. 

Vol. V, Pt. 1, p. 138. 

It is a rather astonishing fact that this wide-spread species of carnic ,_..ge is 
numerously represented in the upper trins of the Himalayas, but in fragments 
only, and' that no complete specimen has as yet been noticed. 

I:: 2 
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The only specimen known to me from exotic block No. 2 is less frag
mentary and in a better state of preservation than any of the examples from the 
Tropites limestone of Byans. Its identification with F. v. Bauer's species is, 
indeed, pretty certain. It is only my aversion against an unrestricted determina
tion of incomplete specimens which has induced me to add the designation cf. to 
the specific name. 

My specimen is of moderate size. One half volution and a large part of the 
umbilicus have been preserved. Tbe siphonal edge is surmounted by n low and 
distinct keel. '.1.'he steep umbilical wall is separated from the flattened lateral 
parts by a sharply l'ounded edge. 

The ornamenhtion ag1·ees almost perfectly with the delicate sculpture of the 
American example illustrated by Hyatt and Smith on PL XXXV, fig. 3, and of 
the Alpine specimen illustrated by E. v. Mojsisovics on Pl. CXXXI, fig. 8. The 
majority of the sickle-shaped ribs are dichotomous. '!'here is no angular geni· 
culntion in their gentle backward curve along the middle of the flanks. Of umbi· 
lical tubercles faint traces only have been noticed. The spiral striation is very 
delicate. 

.Dimensions. 

~l~~=:.~~sa J of the !aet whotl 

Diameter of the nwbilicus 

Sutures.-Not known in detail. 

27 mui. 

11 " 
1•6" 

R.ema?·ks.-JJiscofropites sandlinget11is is one of the leading fossils of 
th~ zone of Tropites s1tbb11llatus in t.he Eastern .Alps and in California, but it has 
also been met with, although very rarely, in the geologically oldt-r (julic) Ellipti
cus beds of .Amsee. 

Gen. : TROPITES v. Mojsisovics. 

TROPITE~ cf. sunnuLLATUS v. Hauer. Pl. VI, fig. 9. 

18.J,{l . .tlmmo11ite8 s11bb1illat11a F. v. Haner, rcbcr nenc Ccphalop<'dPn nus den )forD""orsehichten von, 
Il&ll>tatt und .Au•aee, Haidingel'!I Nnturwiss . .Abhandl. ]JI, p.19, Taf. IV, fig~. 1-1 (nim 5·1). 

l!i9:l. Tropilr.• s11bb11l/<1(ru E. 1·. J.Jojsisovic•, Die Cephnlopoden der HnlMactter Kalke, Abhadl. K. K., 

Geol, Rdcli~111'"'· VI-2, p. 187, Taf, CVJ, lig11. 1-3, 5, 7; CVII, lig~. 1·8; CVIII. figi>. 1·6; OX, 
Jig.6. 

1\lOO. Ti·op;fr& a11blmllat11s, Hy:i.tt and 8mith, •ri-:assic ceph~lopod f!'~nc1'11. of Awerica, U. 8. Geol. 

Surv. ser. C. Prr>f. Pop. Nf!. 40,p. r;;, Pl. XXXIII, fiKfl. 1·1; ;XXXIV, figs. l-14; LXXIX, figs. 
1-10. 

1906. J.'ropitrs .•11M111llut1<s Diener, Fannn of the Tropites liu::c~tone of Dyane, RiwUJ. Fo~e., Vol. V, 
Pt.1. p.145,PJ. lY, figs. 6-7. 

JD(i7. Trow't<a cf. a11bb1dlut101 Diener, Ladinic, carnie and no1io fa11nro of Spiti, ihid., Vol. V, Pt. 3, 
Pt. XIV, figa.2,3. 

There arc only three fragmentary casts of inner nuclei available for examina
tion. Althc.ugh more or less deformed and damaged they show a remarkable 
1·ei::emlilance in shape and i::culpturc to 11·opitr:s subbullc1tus~ Tlie whorls are con· 
~iderably thickn tlian high. In one of my casts tbe siphonal part 1 has been 
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preserved satisfnctorily enough for illustration, It exhibits the low median keel 
to"'ards which numerous straight ribs converge at steep angles. 

Although it is not possible to establish the identity of the Indian fossil with 
tile European spf'cies, the presence of the group of T. subbultatus in the fauna of 
exotic block No, 2 has been ascertained. 

TaoPITES sp. ind. aff. A.CUTANGULo v. Mojs. Pl. X, fig. 3. 

1902. Tropites «ff. oe11ta1191d11s A. v, Krn!ll, Mero. Geol. Surv. of Indin, XXXII, Pt. 3, p. H.3. 

The figured specimen belongs to all appearance to a spech>s nearly allied to 
Tropites ac·1itangulns v. Mojsisovics (013phalopoden der Hallstaetter Kalke, I. c. 
VJ..2, p. 203, Taf. CXII, figs. 1, 2). It is not sufficient for an exact determina
tion, the outer whorls only having been preserved. 

The cast, which hns been partl~· injured hy weathering, agrees in its size and 
shape with the t.vpe-specimen from the Subbullatus beds of the Salzkammergut and 
belongs probably to an adult specimen, in which a. small part of the body-chamber 
only is wanting. It differs from Tropitea aautangulus by the regula1·ity of its 
involution, the umbilical suture not leaving the normal spiral. Height and thick
ness of the last volution increase slowly, hut quite regulal'ly, from the 
beginning of the whorl to the very apertura. The oross-seotion agrers exactly 
with that in T. aautongrtlus, being only a little wider tban high. 

In its sculpture our spPcimf'n shows a remarkable resemblance to T. acutan
gulus. The rib~ are numerous and sharp and exhibit an angular geniculation out
.side the umbilic::il margin. In the anterior half of the last Volution an the ribs 
are simple and undivided. In the posterior half of this whorl the sculpture has, 
unfortunately, rnfferPd comiderab]y from weathering along the umbilical margin. 
It cannot be decided, therefore, whether or not sharply edged umiblical tubercles 
have been presc>nt, bnt from the direction of the ribs it is obvious that the majority 
of them dichotomised in the umbilical region. No secondary bifurcations have 
been noticed in the margioal region. 

Although the siphonal part has been severely damaged, I have been able to 
state the presence of n kee1, accompanied by a distinctly marked keel-furrow. 

JJimensiona. 
Diameter of the 9heil 69 mm . 

., ,. unihilicna " H~:i:::i:! th~ 1Mt { ah~vc t~e ~=!~c:~ :~:;t .b. 28 

•b. 21 
Thickness nf !he lnst volution • B2 

Sutures.-Kot known. 
Remarks.- Srecies vny closely allied to Tropites acuta11g11fo1J have been 

mentioned from the TropitPs limestone of Byans by E. v. Mojsisovics (Him8layan 
Foss., Vol. III, Pt. 1, p. 46, Pl. XI, fig. 4) and by myself (jbid,, Vol. V, Pt .. l, 
p. 51). As they are represented l1y specimens still more fragmentary than t11e 
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present one, their specific identity with the form here described cannot be 
ascertained. 

TROPITES sp. ind. alf. WoDANI v. Mojs. Pl. vr. fig. 11. 

A fragmentary cast of a small species of Tropites recalls in its external 
characters T. fFoda11i v. Mojsisovics (Cephalopoden dcr Ha11staetter Kalke, 
Abhandl. K. K. Geol. Reichsanst. VI-2, p. ~21 1 'l'af. CXVI, fig. 6). It agrees with 
tbe Alpine type-specimen in size and in the shape of the transverse section. The 
volutions are of equal lieight and thiokness, the .flattened lateral parts being 
separated from the high and perpendicular umbilical wall by a sharp edge and 
passing gradually into the rounded external part in a very rf'gular curve. 

Tbe delicate ribs originate in pairs from faintly developed umbilical nodes, 
They are nearly straight and turned forward very strongly on the siphonal area, 
thus meeting the median keel at acute angles. 

The presence of Tropites Wodani in the Tropites limestone of Byans (Him.ii. 
Fo~s., Vol. V, Pt. l, p. 152, Pl. V, fig. 6) is in favour of a closer comparison of this 
undcterminablc ca.st with the Alpine species from Aussee. 

Subgen.: ..tl..N.:J.TROPITES v. Mojsisovios. 

ANATROPITES cf. SPINOSUS v. Mojsisovics. Pl. VI, fig. 10. 

1893. Tropitcs (.d11otropitcs) spiilosu1 E. v. Mojeisotice, Cephalopodeu der Halletae~ter Ke.Ike, Abbandl. 
K. K. Geol. Reich.a.net. VI-2, p. 225, Taf. CX, fig. 2. 

lOOJ. 7'ropites ajf. spi11ruu1A. v. Krefft, Mem. Geo!. Sun. of India, Vol. XXIII, Pt. 3,p. U3. 

The figured specimen, tolerably weU preserved, is a typical representative of 
the group of Tropites spinori (.'1natropites), as is shown by the large thorns 
adorning the umbilical edge of its inner volutions. In the last volution, which 
forms part of the body-chamber, the umbilical thorns are replaced by tubercles, 
from which faint radial ribs arise, which become obsole~e before reachingthesiphonal 
part. The median keel is comparatively high and sharp, but not accompanied by 
lateral furrows. 

My specimen agrees so closely with the Alpine type of ..tlnafropites flpinosus 
that I should have ventured on a direct identification, if the inner whorls of the 
Him8.layan example had been preserved more completely. Although the latter 
is slightly inferior in size, its proportions and sculpture agree almost exactly. The 
thickness of the last volution is considerably greater than the height, but is equal 
to the width of the umbilicus. 

Seventeen umbilical thorns 01· nodes are counted within the circumference of 
the Ia.st volution. 

From Tropitea (..4natropUea) .Jdalgi v. Mojsisovios (ibid., p. 225, Ta!. OX, 
fig. 3) our specimen is distinguished by the greater height of its whorls and by 
its less strongly depressed external shoulders. 
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J>imensfons, 

Diametm of ~iie 1bell 
., ,. urobilious 

~:~~kho~} of the last vol11tion 

Siitm·es.-Not known. 

2l:l-fi mm. 

10 

31 

Rema1'ks.-.d11atropites spinosus is a very rare species in the julic stage of 
the Salzkammergut. One single specimen only has been quoted by E. v. Moj
sisovics from the Ellipticus beds of the Roethelstein. 

ANATROPITES PILGRIMII nov. sp. Pl. VI, figs. 6, 7; IX, fig. 5. 

That this speoies belongs to the genus T1·opites, not to Tropiceltites, is proved 
by the character of its sutural line, which, although not entirely known, is 
decidedly dolicbophyllic, not clydonitic. It is, however, less easy to fix its system· 
atio position among the five groups which have been distinguished among the 
genus Tropites by E. v. :\Iojsisovics, and to whioh even a subgeneric rank ha.s 
been attributed by that learned author. 

The inner volutions are not adorned with proper thorns along their umbilical 
edge~, but rather with very broad and stout ribs. A similar type, TropUes Geyeri, 
has been grouped with the subgenus ..dnatropitea by E. v. Mojsisovics. Onr 
species, indeed, agrees with typical representatives of this subgenus in the majority 
of its leading featmes, especially in the external shape, which recalls Tropicelt&tes, 
and in the gradual weakening of the ornamentation_ in the outer whorls. 

Three fairly well-preserved examples, consisting both of inner nuclei and body· 
chambers, are avaihble to me for examination. They are provided with numerous, 
slowly increasing whorls, which leave a wide umbilicus open. 'l'he transverse 
section is more strongly compressed than in A. Geyed and higher than thick. 

In the inner volutions the sculpture consists of strong umbilical ribs, which 
a.re but eiceptionally elevated into obtuse tubercles near the umbilice.l edge and 
die out gradually tow11rds the external shoulders. Some of them, although 
thinning out into delio:ito foldi, reach aaross the siphona.l area. to the median keel, 
which is high a.nd sharp. The body-chamber whorl is distinguished by its more 
delicate ornamentation. The umbilical ribs are l'educed to obtuse nodes, and the 

·delicate folds aL·e arranged in cregoents with. their convexity turned backward. 

JJimenaiona. 
Die.meterof\heabell . 2) mm. 

,, ., umbilicu~ • • 11 " 

• 1~·5 :: 

Sutures.-Not known in detail. Siphonul lobe narrow, with two diverging 



82 HBIALAYAN FOSSILS. 

points at its base, which are separated by a low median prominence. Siphon.al 
saddle large and dolichophyllic, as in typical species of T1·opites. 

Rema1'ks.--Among:A.lpine species of .J.natropites .A. Geyeri v. Mojs. is certainly 
most nca.dy allied to the present one. It is less strongly oompressed, provided 
with more slowly increasing whorls, and exhibits a. large umbilicus. B11totherwise 
the two species agree p1·etty well in their general shape and ornamentation, espeoi .. 
ally in the reduction of umbilical thorns, which are r1·placed by stout ribs. 

From the triassic rocks of SiciJy two speoies with a similar ornamentation 
have been described by Gemmellaro, namely, ..J.11alropites Mojsiaovicsi Gemmellaro 
(I cefalopodi del trias superiore della regione occidentale della Sicilia, p. 123, 1av. 
VII, figs. 40-42) and .J.. Free/ti Gemm. (ibid., p. 120, 'l'av. XXV, figs. 13-15). But 
both of thom are easily distinguished from the HimUlayan form by their com
pressed and slender shape, especially A. Mojsisouiasi, which has a very forge 
um.bilious and uumernus radiating costre. 

Gen.: MARGARITES v. Mojsisovics . 

.l\IARGARITt;S IRHEGULARICOSTA.TUS nov. sp. Pl. VI, fig. 8. 

This species represents a type of the group of Jlfarga1·ites unispinosi, which is 
distinguish13cl from the most dosely related forms of the Alpine trias by tLe 
irregular character of its sculpture. 

My typc·speciruen, which is fairl.v well presened and provided with a part of 
its body-chumber, shows slowly increasing and low whorls of a nearly quadrangular 
section, thus recalling Marg. subaitctus v. ).foj~isoYics (Cephalopoden der 
Hallstaettcr Kalke, I. c. VI-2, p. 305, 'l'af. CXCV, fig. 17). 'l'ho external keel is 
low and not crenulated. 

'J'he ornamentation of the inner whorls is distinguished hy the lack of umbili
oa.L tubercle~. and hy the alt1Jmatio11 of stout. primary and dc>licate secondary ribs. 
The stouteL' ribs are disposed at consid1~rahle distances and devated into marginal 
spines. Their dircetion is not exact.ly radial but slightly tur1ied backw:ird. Tho 
delicate secondary ribs, which aro of irregular strength and numbe1•, are dirMted 
haokward more strongly, thus including an acute angle with the primary costre. 
On the last volution the disposition of primary an(l secondary l'ibs is much more 
irregular. 'rhe development of margin:1l spines or tubercles is no long<'r confined to 
the primary ribs, some of which ccca~donally bifurcate. 'J'liis tendency towards 
bifurcation is also exhibited in some· of the secoudary ribs, wliich are of very 
dilferen~ strength and number aIJ,d occasionally of an andulating direction. 

There is uo species of Margarites known to me, either in the carnic 
Hallstatt limestone. of the Salzkammergut, or among the 1riassio faunm of Sicily, 
which for irregulurity of ornament:.ition can JJe compared with th~ present 
onP. 
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IJimensiona. 
Diameter of the shell 

,, ,, ., umbiliC11S 

::~~:&BB } of the laat volution 

Sutures.-Not known. 

Fam.: H.J.LORITIDJt. 

Gen.: JovrTEs v. Mojsisovics. 

JOVITES cf. SPECTA.1!ILIS Dien. PJ. V, fig. 1. 

2S•;) l!lW, 

10 
1 
ihi " 

1906. Joftitett apectabilia, Diener, Fauna of the Tropites limestone of Bynnll, Himfi.I. Foas. Pa.\11ont, Ind. 
m. XV, Vol. V, Pt. 1, p. 123, Pl. XVI, fig. I; Pl. IX, fig. 10. 

1907. Jwitet apectabilis, Diener, Ladinic, caruic, and noric f11.llDl6 of Spiti, ibM., Vol. V, Pt. 3, Pl. XV, 
fig. s. 

The specimen figured is a mature example of a species of Jovites with a very 
distinct umbilical opening of th.e body-chamber whorl. It is pal'tly crushed and 
no exaot idea of its transverse section can be formed from its outlines. It could, 
however, be ascertained that the greatest inflation corresponds to the commence
ment of the last volution, and that in the vicinity of the aperture a second, although 
moderate, inflation and widening of the external part follows the compression of the 
body-chamber. 

The siphonal part has not been preserved well enough to state whether 01· not 
a keel-like median projection has been developed. The opening of the umbilicus is 
very considerable. lndeed, it expands so considerably that the height of the 
transverse section does not inorease throughout one half of the entire length of the 
last volution. 

In its general character and ornamentation this specimen agrees very closely 
with the type from the 'J'ropites limestone of Byans, to which the name JolJites 
spectabilis has been assigned by myself. The sculpture consists of stronger ribs 
than in J. dacus v. Mojs. or J. daciformis Diener. Dichotomising ribs are noticed 
in the posterior half of the last whorl, although rather exceptionally, but are entirely 
absent in the anterior portion, where they are arranged at larger distances and 
become sharpened. 

Ditmeblr of the shell 
,, ,. umhilioua 

Height of the last volution 

JJimensiona. 

Thickness e.t the commencement of the le.at whorl 

Suturea .. -N ot known. 

8lmm. 
23 " 
29 

31 " 
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As a specific distinction between Jo7Jites spectabilis and J. bosnemis can only be 
based on essential differences in the sutural line, I have not ventured on a direct iden
tification of the present specimen, although there are some strong reasons in favour 
of its idcntitJ' with the Himalayan species from the Tropites limestone of Byans 
and Spiti. 

JovrrES D..iCIFORMis Diener. Pl. V, fig. 2; VII, fig. 8. 

1906. Jovifes dacifo1•mis, Diener, Fauna of the Tropites limestone of B5ane, Pal. Ind, eer. XV, Him81. 
Fo~s. Vol. Y, Pt. 1, p. 11~. 1'1. XV, liga. 5·10. XVI, fig. 2. 

Two inner nuclei in a satisfactory state of preservation, and two internal casts 
with fragments of the body-t:hamber adhering, agree so closely with Jovites 
dacfformis from the Tropitcs limestone of B) ans that I do not hesitate in ideutify
ing them. 

The two figured casts are strongly globose and broader tha.n high, with closed 
umbilici. 'fhe numerous bifurcating ribs cross the keel-like median projection of 
the siphon.al pare. 

The sulures agree with those of Jo"Oitea daciformis1 not witb those of J. dacu11 
v. Mojs. The lateral leaves accompanying the stems o[ the high and slender saddle 
a1·e arranged obliquely to the axis of th!! latter. 

The presence of Jovites dac~f01··mis in the fauna of tbe exotio blocks of Malla 
Johar having been established, there is some probability of the two fragments 
collected by myself in the Kiogarh range, south of Sangcha Talia, in 1892, and 
described as Jovites nov. sp. ex afl. boanensis by E. v. Mojsisovics (upper triassic 
cephalopod fauure of the Him<ilayas, Pal. Intl. ser. XV, Himalayan :Foss. Vol. III, 
Pt. 1, p. 18, rl. IX, figs. 4, ti,, belonging also to t-his species. Their only diffo1·ence 
consists in the smaller number and solilewhat greater strength of the l'ibs, but the 
range of variation with reforence to this feacW"e is so large in J. daciformis, as well 
as in its European represcntatfre, J. dacus, that it can Larely Ue considered 
sufficient for justifying a specific separation. 

JovrTES nov. sp. ind. Pl. Ill:, fig. 6. 

The figured fragmentary cast belongs to all appearance to a species of Jovites 
which is distinguished from all oongP.neric forms by the absence of any external 
ornamentation. It was provided with low and moderately inflated whorls. '£he 
-0grcssion of the umbilicus, which is not as widely expanded as in the group of 
Jovites dacua Mojs., corresponds to the beginning of the last volution. 

In the transverse section the presence of obtusely rounded siphon.al shoulders 
is a remarkable feature. '.l.'he siphon.al area is broad and flattened. The faint, 
keel~like projection in the middle of the siphon.al part extends to the end of the last 
whorl. 

The surface of the cast is entirely smooth and devoid of any kind of sculpture. 
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Die.meter(·ftbesbell 
,, ,, umbilicus 

~::~kh:eea } of lhe laab volntion 

Si~turea.-Not known . 

Dimensions. 
44 m111. 

' 19 
nb. 26 ,, 

35 

.Remarka.-There is no European species of Jovites known to me to ,vhich 
the present specimen might be compared. Its inoomplete state of preservation 
prevents me from introducing a ne\V specific designation. 

Gen.: JuvAVITES v. Mojsisovios. 

JUVAVITES KRAFFTI nov. ep. PI. VII, fig. 3. 

This species belongs to a group of Juvavites interrupti, which is distinguished 
by a gradual obliteration of the sculpture in the body-chamber of adult individuals. 
its nearest allies in the Alpine trias are Juvavitea nepoti1 v. Mojsisovics (Cephn
lopoden der Hallstaetter Kalkc, I. c. VI-2, p. 92, Taf. LXLI, fig. 12) and J. Ella! 
v. Mojsisovics (I. c. p. 93, Taf. CXXIX, fig. 20). There is also a great external 
resemblance between the figured specimen and Juvavites (AnatomUea) Halavatai 
v. Mojsisovics (I. c. p. 99, Taf. CXXIX, fig. 22), but the absence of any paulostomo 
furrows or ribs in the Him8.Iayan type peremptorily forbids its identification with 
representative of the subgenus .A.natomites. 

At the beginning of the last volution the whorls are semiglobose, being con~ 
siderably broader than high. In the anterior half the height of the volution 
increases more rapidly than its width. Thus the transverse section of the aperture 
appears to be compressed and provided with a very narrow externnl part, whereas 
it is broadly rounded in the chambered portions of the shell. 

The sculpture on the two halves of the shell corresponds exactly, but is 
interrupted along the median line of the external pal't by a narrow, smooth zone, 
which is reached by the lateral ribs with very steep angles. This interruption of 
the sculpture does not result from an obliteration of the ribs, but from a gradual 
elevation of the i:ateroostal furrows. The median zone of the external pnrt is 
therefore elevated above the genernl level 0£ tho shell. Where the elevation of the 
intercostal furrows is not sufficiently high to obscure the ribs, the latter are seen to 
oross the external part, meeting from both sides at very obtuse angles. 

The posterior part of the last volution is covered with numerous high and 
narrow ribs, which are slightly curved and separated by deep and broad intercostal 
valleys. Their arrangement ill rather irregular. Two stem-ribs arc simple but 
accompanied on either side by intercalated ribs. The rest are forked ribs. The.'· 
are either dichotomous or united into fasciculi with a tripartite arrangement. 

p 2 
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The change in the transver.:;e section of the last whorl ooinoides with a complete 
change of the E.culpture. 'rhe numerous and strong ribs become obliterated rather 
rapidly. The ornamentation of the anterior half of the shell, wbioh probably 
belongs to the body~ohamber, is reduced to a small number of broad and indistinct 
folds. Otherwise this portion of the shell is entirely smooth. No traces of 
tubercles have been noticed, either in the umbilioa.l or in the marginal region • 

.DimeMiona. 

Diameter of the ebell 
,. ,. umbilicu, 

~::~~~;:!:!~ ( 11.~Te t1~eu;::~:~s:~:r~ 
Tbiekne~s of th9 Jut vofotion , 

::ii;k~e~a } at the beginning or !he la~t volution 

Sutares.-Not known. 

JuvavITEs DoGRANUS nov. sp. Pl. v. fig. 3. 

80 mm, 

6·6 " 
41 
20 

" 21 
28 

This species, which is representad in the Himlllayan collection by the figured, 
incomplete specimen only, is very nearly allied to the preceding one, from whioh 
it differs by its smaller size, more strongly compressed shape, and more closely 
set ribs. 

The transverse section of the last volution changes considerably, being ellip· 
tica.l at the beginning, whereas it is of nearly triangular shape at the aperture, faint 
rounded angles forming the boundary of the gently curved external part. The 
umbilicus is deep, but very narrow. 

The ribs are more numerous and developed less strongly than in Juvao&tea 
Kratfti. Th.o smooth band, whioh interrupts the sculpture along the median zone 
of the external part, is comparatively broad. Its elevation does not reach the 
height of the lateral ribs. 

The ribs are arranged almos~ symmetrically on bo~h sides of the shell. Some 
of them cross the external part in uninterrupted cut ves, which are slightly turned 
forward. 'fhe ornamentation is rather irregular. At the beginning of the last 
volution simple ribs alternate with bipartite, tripartite, and quadripartite ones; but 
in the anterior portion of this whorl the majority of the ribs a.1·e dichotomoue, and 
a simple rib, which is restricted to the marginal region, is often interealated 
between two s,tem-ribs. 

As in Juvavitea Kra{fti, the sculpture becomes obliterated completely in the 
vicinity of the aperture. But this obliteration does not coincide exa.otly with the 
beginning of the body-chamber, the la.st two septa being situated. within thfl tillllooth 
region of the shell. 
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Dime11sion1. 
Diameter of the shell 

,. ,. ,. 11mbilious 

~!~~l~toJ!t~!~ { n~~ve \~,e :~:;~ii~! ~u~~;j 
Thioknessofthe lastvolution 

~:f0~~eBB } at the beginning of the Int whorl 

62 mm. 

• 
34·5 
20·5 
24·5 

16 
17 

37 

Suturea.-The sutures, as far as known, agree well with those in typical species 
of JuoaDites. Saddles elongated and dolichophyllic. Siphonal saddle terminating 
in rounded phylla, imparting to the apex: a. roonded aspeot1 whereas in the princi
pal lateral saddle the median phyllum is considerably longer than the adjoining 
la.teral leaves. 

Principal lateral lobe bipartite, its two short diverging points being divided by 
a. mesia.l indentation. Auxiliary series not .:iccessible to observation. 

Bemark11.-A species, which is probably very nearly allied to the present one, 
is Juvavites tonkinensis Diener (Note sur deux especes d'Ammonitf's hiasiques 
du Tonkin, Bull. Soc, g6ol. de Frauoe, Se; s6r. XXIV, 1896, p. 883), from the upper 
basin of the Black River in Tonkin. There is a very close agreement in the scu1p· 
ture, with the only exqeption that the ribs are curved forward more strongly on 
the external part of the Inda-Chinese form . .Near the aperture of Juvavites tonkinetu1i8 
the ornamentation is also obliterated, but the transverse section of the last volution 
is not subject to any change throughout the entire length of the last volution, the 
anterior half of which bcloogs to the body.chamber. 

A species nearly allied to Juvavites tor1ktnensia as well as to the present form 
has also been noticecl from the upper Daonella beds of the Central Him&layas, but 
its unsatisfactory state of preservation does not allow a closer comparison. 

JuvavITES sp. ind. ex aff. SunrNTERR'Ul"TO v. Moja. PL VII, figs. 4, 6. 

Two fragmentary casts belong to a globose form from ibe group of 
Juva'tiites interrupti, and, chiefly by the cl1ar11cter of their sculpture, they recall 
J. subinterruptm v. ~fojsisovics (Cephalopoden der Halistaetter Kalke, l. o. VI-2, 
p. 90, Taf. LXXXIX, fig. 13; XC, figs. 2, 3; CXXVI, fig. 16) from the carnic 
stage of the Hallstatt limestone. 

No traces of rnpta having lrnen preserved, I cannot decide whether or not the 
two specimens were provided with their body·chambers, although from the character 
of their ornamentation I am inclined to oonsidor them as nuolei rather than a..s adult 
individuals. They are robust and strongly globose, much more so indeed than 
any of the Alpine or Si~ilian species of this group. There is no change in the shape 
of the transverse sf'ction from the beginning of the last volution to the aperture. 

The direction of the ribs is nearly radial on the lateral parts, but faintly curvf'd 
or :flexuous. The majority of the ribs arc dichotomous, bifurcating at a point. situated 
about one .. third of the height of the w~orl, but in a small number of ribs a second 
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bifUl'cation is noticed in the marginal region. In the middle part of the last volu· 
tion of the specimen illustrated in fig. 6 a bundle of ribs is formed by the coales
cence of two forked stem-ribs near the umbilical margin, but this bundle is not 
accompanied by any paulostome furrow. Some intercostal valleys appear, indeed, 
to be a little larger than the adjoining ones, but they are not true paulostome furrows. 
l'he difference between the broader and. narrower intercostal furrows is certain.ly 
smaller than in Jm;aviles anatomitoides Gemmellaro (I cefalopodi del trias superiore 
della parte occidentale deUa Sicilia, p. 185, Tav, XVIII, fig. 50), which is, neverthe
lt>ss, a typical species of Juvavites s. s. 

The ribs are not arranged symmetrically on both sides of the shell and are 
interrupted along the middle line of the exte1•nal part by a comparatively broad, 
smooth band. They terminate very abruptly, the smooth zone not correspond
ing to a gradual elevation of the intercostal valleys. 

Dimensions. 

Diameter of the &bell 
,. ,, umbilicus 

Hl~~h:oJ!t~:~ {ab~~ t:e p~~c~~j~'i ~ht:11e : 
Thickness of the Inst ,·olutiou 

Sutu-re8.-Not known. 

Fig. 6. 
• 42 mru. 

6 " 
22·5 " 
16 
m ., 

JuvAvITES nov. sp. ind. (GROUP OF co1.1.•r1NUI). Pl. IX, fig. 8. 

The sphreroidal shell represents the chambered nucleus of. a small species of 
Ju1'arJites. The last septum corresponds to the aperture ; little fragments adhering 
to the external part at the beginning of the last volution form a part of the body
chamber. 

The whorls are considerably wider than high and are covered with numerous 
forked ribs. ·The majority of the ribs are dichot.omous. One bundle formed by the 
coalescence of ttVo forked stem-ribs immediately outside the umbilical margin and 
bvo simple, undivided ribs have also been noticed. The dichotomous ribs bifurcate 
at a point about one-third of the height of the whorl. 

The ribs are a1Tanged symmetrically on both sides of the shell, and are united 
in the middle of the broad siphonal part without any interruption. In crossing the 
s.iphonnl part they describe a flat curve, with its convexity turned forward, but 
there is no geniculation at the place where they meet from both sides, as in 
Juvavites gast1•ogonius v. Mojsisovics, or in the unnamed species from the carnic 
Hallstatt limestone which has been illustrated by E. v. Mojsisovics on Pl. 
LXXXIX, fig. 9, of the "Cephalopoden der Hallstaetter Kalke" (Abhandl. K. K. 
Geo!. Reichsanst. VI·2) . 

.Although the ribs arc not interrupted along the median zone of the exte111al 
part, they appear to be considerably 1ower than in the flanks, on account of a 
gradual flattening of the intercostal valleys. 
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.Dimensions. 
Dinr.1.eter of the ~hl'll 

,. ,, ,, umbilical suture 

Heill"ht of the ( tibove the umbilicu 
last volution l ,. ,. preeeding whorl 

1'hkkneu of the last volution 

Sutures.-Not known. 

23 mm • . " 
11 " 

7 .. 
20'5" 

39 

Remadrs.-Thcre is no European species to \vhich tho present fragment could 
be rnore closely compared. I have mentioned it here especially in order to prove 
the presence of a form of the group of Juvavltes aontinui in the fauna of exotic 
bloek No. 2. But no stratigraphical evidence can be gathered from its presence, 
typical species of this group having been distributed both in carnic and noric heels 
of the Alpine trias. 

Subgen. : GRIBSBA.GIIITES v. Mojsisovics. 

1896. Gricsbac~itcs v. '.\lojaisovics, Denkschr. Kais. Akud. d, Wills. math. nat. Kl. Bd. LXIII, p. 603. 
1899. Griesbaehitcs v. Mojsi~ovics, Him&lay1111 Fo~s. Pal. Ind. aer. XV, Vol. Ill, Pt. l, p. ~5. 

The subgeneric denomiuation of GriesfJaakites has been proposed by E. v. 
Uojsisovics for a small number of species of Jwoavites, in which marginal tubercles 
arc developed both on the body-chamber and in the inner whorls of the shell. 
There were only throe typical species of this subgenus known to him, Griesbaahites 
J:ledleyanus Stoliczka (Uernoirs Geol. Survey of India, Vol. V 1 p. 54, PI. IV, Ilg. 5) 
from Spiti, of unknown age, G. Hamai v. ).lojsisovics, from the upper Daonella bed 
of the Bamban.ag and Lauka sections, and G. Kastneri v. Mojs., from the cal'Dio 
Ellipticus beds of the Salzka.mmergut. The first of these three species is consider· 
ed as the prototype of the subgenus. 

In his preliminary notes on the oephalopQ{l faunre of the Himilayan trias 
(Sitzungsber. Kais. Akad. d. Wiss., 1892, IM. CI, p. 65) E. v. Mojsisovics united 
Juvavites Medleyam111 with the genus Scige1iites v. Mojs., considering the develop· 
n1ent of stout marginal tubercles us a feature of generic importance. In his 
memoir on the Cephalopoda of the Hallstatt limestone (Abhandl. K. K. Geo!. Reichs
a.nst. VI~2, p. 157) he compares the Indian species to Sage11ites Sckaubacki v. Mojs. 
of the group of reticulati and even notices traces of a longitudinal striation on the 
siphonal part of the cast. 

From his later description in the Palreontologia Indioa it is, however, evident 
that he had been misled by au external similarity between GriesfJaahites Medleyanus 
and Sagenites. That there is, indeed, no real affinity between this species and 
Sagen'ites is obvious from my recent examination of A. v. Krafft's materials. In 
his collections from exotic block No. 2 six specimens of Griesbaakites are repre
sented, which are so nearly allied to the prototype of the subgenus, G. 11.edleyanus, 
that they had been identified with the latter by A. v. Krafft. In several specimens 
large fragments of the shell have been beautifully preserved. In none of them 
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does the test show any trace of reticulation or longitudinal strire. Thus the morpho
logical agreement with Sagenites is not connected with any closer affinity. 

All characters of importance 10ad to the suggestion of a very close affinity 
of Grieabachitea with Juvavites. Among knob-hen.ring forms with distinct 
marginal ears Ju'Davites Ohamiasoi v. Mojsisl?vios (1. c. p. 94, Taf. LXXXVII, fig. 2) 
has been left with this genus by E. v. Mojsisovics, whereas a second one, Juva,-oi~es 
futminaris v. Dittmar (E. v. Mojsisovics, 1. c. p. 136, Taf, LXXXVII, :fig. 1), 
has been grouped with the subgenus .dnatomites, on account of some differences 
in the strength of the lateral ribs. 

To me both species seem to be related most intimately to the prototype of the 
subgenus Griesbachites. The only feature of distinction, which has been pointel 
out by E. v. Mojsisovics, is the confinement of marginal tubercles to the body .. 
chamber of adult individuals in the two last-mentioned species, whereas in GrieB
bachites Medleyanua such marginal tubercles already make their appearance on 
tbe chambered whorls. But this feature of distinction I cannot consider to be 
a very safe one. In JzH;avitesfulminaris the inner whorls are not known. Accord
ing to the description, the commencement of the last volution corresponds 
exactly "l'Vith the last septum. 'J.lhP. entire periphe1·y of this volution being adorned 
with marginal tubercles, E. v. 1\Iojsisovics himself decla1·es it to be an open question 
whether or not such tubercles may be developed on the inner nucleus. On the 
other hand it is barely possible to ascertain tbe position of the last septum in the 
type-specimen of Juvavitea Kastneri. As marginnl ears make their appearance in 
the anterior half of the last volution only, a very small part of the chambered 
portion of the shell only can be distinguished by their presence. A similar diffi
culty of ascertaining tho boundary between air-cbamb~rs and bo<ly-chamber is met 
with in the three Himiifayan specimens, which I have united provisionally with 
Jiivavites Kastneri. Nor have any sutures been noticed by E. v. Mojsisovics in 
his fragments of Grieabacl1ites Hanni, and his suggestion that they were completely 
chambered still .lacks proof. 

Although I am at va.i:iance with the views of E. v. J\fojsisovics on the system
atic value of the relative position of marginal tubercles on the body-ohamber or 
on the la~t air-chambers, I fully concur in his opinion that the forms grouped 
nrouud G1·ieabackites Medleyanus are distinguished by characters sufficiently im
portant to justify a propel' subgeneric designation. But I prefer to propose a slight 
change in the circumscription of this subgenus, and to include in it all forms of 
JwDavitea which are distinguished by the development of strong marginal tubercles 
or ears. 

Whether all forms distinguished by the presence of marginal tuberoles are also 
connected genetically is a question which cannot be answered at present. Some 
knob-bearing species of JutJa.,ftea from the triassic rocks of Sicily have been grouped 
with the subgenus ..1.natomites v. Mojs. by Gemmellaro. Such species a.re .J.natomites 
elegana Gemmellaro (I oefalopodi del trias superiore della. pa.rte occidentale dell& 
Sicilia, p. 241, Tav. XX, figs.14·16; XXIII, fig. 9), A. Jlukowskii Gomm.(!. c. 



UPPER-TRIASSIC AND LIASSIO FAUNA:. 41 

p. 24, Tav. XI, figs. 7, 8; XXIII, fig. 8), fi.. Timaei Gemm. (I. c. p. 226, Tav. XVII, 
figs. 10, 11; XX III, fig. 7) • .All of them are provided with deep pau\ostome furrows 
and have the marginal tubercles restricted to the bodyacha.mber. In A. Timaei they 
are even confined to the posterior portion of the body·ohamber only, whereas in 
the vicinity of the aperture the ornamentation becomes altogether obsolete. 

But paulostome ribs, the characteristic feature of the subgenus Anatomitea, 
have also been noticed in one of the most typical species of GriesbaahiteB, in G .Hanni, 
by E. van Mojsisovics. They are not known either in G. Medleyanus or in G. 
Kaatneri, but it must be remarked that in neither species have inner nuclei as yet 
been available for examination. 

If the examination of new materials should prove the inneL' nuclei of these two 
species to be devoid of paulostomes, we sboulcl be obliged to suggest that ma1·ginal 
tubercles have been acquired by different lines of J1evavites, In this case it would 
become necessary to restrict tho name Griesbachites to the descendants of Juvcevite8 
8. 8, and to introduce a. new subgeneric designation for the kuob-beariug types of 
.tlnatomites. But then G. Hanni could no longer be left within the subgenus G1·ies· 
bachites, even if the latter were taken in the narrow origin.al interpretation which 
has been proposed by E. v. Mojsisovics. 

In the fauna of exotic block No. 2 the subgenus Gries/Jachites is represented 
by two typical species, one of them with Alpine ancl the second with Indian a.llini
ties. Together with C!ladi'scites they are the most remarkable aml characteristic 
elements in the fauna of exotic block No. 2. 

GRIESBA.CBITES cf. '"'KASTNER! v. Mojsisovics. PL VI, figs. 1, 2, 3. 

H93. Jt1vwoitu Kaalneri E. v. Mojaieovics, Cepbalopoden de1· Hallstaelter Ka.Ike, ,\bh11udl. K. K. Geol. 
ReioliHnst. Vl·2, p. ~5, Taf. CLXXXVI, fig. 3. 

Three specimens, in which all characters have been excellently preserved with 
only the exception of the sutm·al line, &l'e related so closely to the Alpine Juvavites 
Kastneri v. Mojs., from the carnic Ellipticus beds of the Sa.lzkammergut1 that I 
cannot find any distinctive feature which might justify a ~pecitic separation. 

It is especially the smallest specimen (fig. I) which in its shape and proportions 
exactly agrees with the type specimen of J. Kastnet·i. Its whorls are moderately 
inflated, their width being slightly inferior to the height, and they overlap one 
another as far as the umbilical margin, which is steeply rounded and separates a 
low but vertical umbilical wall from the gently curved flanks. Siphonal part 
rounded, and marked off from tho lateral parts by an indistinct ma1·ginal shoulder, 

rrhe two other specimens differ from the smallest one by their more compressed 
shape. The whorls are considerably higher than broad. The lateral parts are 
flattened and they converge less strongly tuwards the external pal't; the marginal 
shoulder is more distinctly marked. In the specimen illustra.teU in fig. 3 the 
01·oss~section of the aperture is almost rectangular in its outlines1 the siphonaJ part 
widening into a flattened area. 
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As the specimen illustrated in fig. 2 is a truly transitional !lhapc between the 
two other types, I cannot comi<ler these cliffcr.mces ns characters of specific 
importance, but only as marks of individual variability. 

1.'hert' al'e also some individual vadations of miuor importan<'e !lhown in t11e 
sculptul'o of the three figured specimens. The specimen illmtratcd in fig. 2 
in •its ornanwntation agrees most nearly with the Alpine type. It con~ists of 
broad and low folds or rib3, which are directed radially in the lower half of the 
lateral parts, but f'how a sigmoidal curve in the doinity of the marginal shoulder. 
Their num her is increased towards the external part, either hy bifurcation of the 
stem·rihs or by intercalation of secondary ribs. Some of the }lfimary ribs are 
more strongly markd than the rest, hut, the difference in strengt.h is only 
insignificant. 

Along tho median line of the siphonal area the ribs are interrupted by a narrow, 
snwoth hand. Their arrangeiucnt on both sides of this median :zone is rather 
iiTegular, alternation and correspondence of opposite ribs occurring indiscriminately. 
In the anterior half of the last volution the development of marginal tubercles 
sets in. Six marginal tubercles nre counted in the last half volution. In the 
majority of tubercles a bifurcation of i·ibs is noticed. As a rule every fourth or 
fifth rih is adorned h:' a tubercle. 'l'he majority of tubercles arc arranged symmctric
all:· with the median line of the shell, but there arc some exceptions from this rule. 
The ribbing weakens gradually towards the aperture, whereas the tubercles 
become strong-er. 

The specimen illustrated in fig. 1 possesses broader ribs separated by wide 
intercostal furrows, hut a large number of marginal tubercles, eight of which arc 
counted in the circumference of the last half volutit'hl. Thus only one or two 
simple ribs arc intercalated between such ribs as bear marginal tubercles. 
The smooth zone of the siphonal part is very narrow. Some of t11c I"ibs, which 
arc arranged almost symmetrically on both bah-cs of the shell, even close together 
on the extcmal area in the vicinity of the aperture. 

In the specimen fig. 3 there arc Yery numerous, chiefly forked ribs. Tubercles 
arc clcYeloped in a rather advanced stage of growth, and in small numbers only. 
The ribs continue increasing in strength, although becoming less nnmc1'0us1 to the 
vcr~· aperture of the shell. Coming alternately from both hah·es of the last Yolution, 
they arc interrupted by a narrow, smooth zone along the external pmi, with the 
exception of the last three ribs, which close together. 

All the specimens differing somewhat from each other in their external shape 
mul ornamentation, but being linked together by the agreement of all characters of 
impol'tancl', they arc to be regarded as varieties of one species. 

IJimensions. 
l<'ig.1. Fig. I!. Fig. S. 

Di11ml'tPr of the shell 48·5 mm. OOmm. 62mm. 
,, ombiliooe • " " " " H1~~~~v~!i~!'.~ [ ab:1·e t::e ;=~~~ ~~~:;~ " SI·o,. 30 " 

14 20 " 20 
Thickness of the last volution ,. 20 " 23·0" 
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Sutm·es.-Not known. I have entirely failed in discovering any trace of 
septa. It is consequently impossible for me to decide 'vllCthcr my specimens are 
yet entirely chambered or provided with parts of their bocly-clutm1JCl's. E. v. 
Mojsisovics declared his type-specimen of J. Kastneri to be a chambered nucleus, 
but was obliged to state that its sutural line was not known to him in detail. 

Remarks.-Although the establishment and limitation of the present species 
offer considerable difficulties on account of its individual Yariahility, I consider the 
specific identity of the three figured examples as sufficiently well established by 
their agreement in all characters of importance. The species is so closely allied 
to the European Juva'Cites ( G1•,ie1;bacliites) Kasfaeri, that I have not thought it 
appropriate to introclnce a new specific denomination, although the question of 
identity cannot be tlcciclccl without a thorough knowledge of their sutural lines. 

Among Hima.Ia:·an species Griesbachites Hamii v. Mojsisovics (BimUlayan 
Foss., Vol. III, Pt. J, p. 39, Pl. X, 6gs. 3-5) from the upper Daonclla beds of the 
Bambanag cliffs and of Lauka might be taken into consideration for a closer 
comparison. Of this interesting species specimens more or less fragmentary only 
are, unfortunately, known to us. But, as wc Ill1ty judge from the beautiful illustra
tions given by E. v. }fojsisovics, the large size of the umbilicus seems to he a 
remarkable feature of distinction. In the ornamentation the two species resemble 
each other very closely, although marginal tubercles seem to he developed more 
numerously in G. Hanni. On the outer volution an alternation of the margi1rn.l 
tubercles occurs by the swelling of each second rib along the marginal shoulder. In 
some fragments even marginal tubercles occurring regularly on each rib have been 
noticed. 

The Tibetan species from exotic block Ko. 2 cannot, therefore, be uni tell with 
G. Hanni from the triassic belt of the main region of the Himalayas. 

GRIESBA.CHITES PSEUDOMEDLEYAN"liS nov. sp. Pl. VII, figs. 11 2; IX, fig. 

lfl0'2. Juvai1itcs (Grieslwc!tiies) .l[edlegu11t1s (Stoliczka) A.. r. Krafft, ::lle1n. Geo!. Surv. of Indi,, Vol. 
xxxn, Pt.a, p.ua. 

There seems to exist a similal' relationship between this species and Griesbacliites 
Medlr:yanus St.o1. from the upper trias of Spiti as between G. rf. Kastneri and 
G. Hanni v. Mojs. They arc, indeed, VClJ ·closely allied, and their identification was 
only a slight mistake Qf .A. v. Krafft's, Which is easily understood if we consider 
that the sutuml line of bis Tibetan specimens was not kno·wn to him. 

Two well-preserved examples of large size are before me. In the smaller one 
(fig. 2) one quarter of the last volution belofloCPS to the body-chamber. In the 
l"rger specimen (fig. 1) I have not been able to discover any trace of septa, hut 
from its size and sculpture we may assume that at least one half of the last vointion 
forms part of the body-chamber. 

In their external shape both specimens agree exactly with the type-specimen 
of G1•iea!Jachites Hedleyanu.'J Stoliczka (\{em. Geol. Surv. of IndiaJ Vol. V, p. 54, 

G2 
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Pl. IV, fig. 5) as figured anew and redescribed. by E. v. Mojsisovics (Him<i.layan 
Foss. Vol. III, Pt. 1, p. 38, PL X, fig. 2). The whorls overlap one another 
up to the rounded umbilical margin, and are higher than wide. The later<1.l 
parts are gently curved and pass into the regularly rounded siphon.al part 
"ithout the intervention of any marginal shoulder. Tl1e umbilicui is deep, but 
Yery narrow. 

In contrast to the faintly marked lateral ornamentaUon of G. Medleyanus the 
sculpture is strongly developed in the present species, and not restricted. to the 
chambered portions of the shell. In my smaller specimen it is continued as far as 
the aperture, although with diminishing strength, where:i.s in the la.r~er example 
(fig. 1) the lateral parts in the anterior half of tbe last volution are nearly smooth. 

The sculptu1·e consists of numerous broad and low folds, ·which are of an 
approximately radial direction, not sigmoidal as in G. Kastneri or in G. Hanni. 
'!'he majority of ribs are dichotomous. In the smaller sp~cimen they are inter~ 

n1ptcd along the middle of the external part, alternating distinctly on the two 
Lakes of the shell. In the large1· specimen, where the ornamentation on both 
!:iitlcs of the last whorl corresponds llrctty well, a large number of the ribs are 
not interrupted, but closing together on the siphonal area. 

Fourteen marginal tubercles arc cow1ted within the circumference of the hst 
volution in my smaller specimen. They are already developcU. at the beginning of 
the last whorl and, conscqucntl:·. arc not confined to the body~chamber. Whether 
or not this has aha becu the case in the larger sp~cimea cannot be decided, but 
there is no doubt that in the latter the development of marginal tubercle~ sets in 
at later stages of gl'Owth only, the posterior quarter of the Ja9t volution b~ing 
still free from any marginal sculpture. In this specimen the marginal tubercles 
attain Ycry considerable dimensions, swelling out into high and elongated" ea.rs '' 
in the Yicinity of the aperture. In my smaller spe~imen the tuberc~es in the 
anterior po1'tion of the shell are also distinguished by their remarkable siz~ . 

.DimeJUJions. 

Dimneteroftboehell 
,. ,. ., umbilicua, 

~~8~1:0;:t~~: { ab~e l~e ;:~~:~ e;~::~ : 
Thieknen of the l1ut V(l]ution , 

Fig. I. 
122mm. 

67 

40 " 
SJ. " 

Fig. 2. 
113 mm. 

7 
61 

.32 " 
55 " 

Sutures. -'!'lie sutural line, as far as known, differs rema.rkably from that in 
G. Medleyanus and bears a greater similarity to the sutures of Anatom,ites than 
to the group of Juvavites interrupti. The main saddles are not as narrow and 
slender as in G. Medleyanv.s, but rather broa-i nnd of nearly equal height. The 
second lateral saddle is provided with three large lateral lappets on its umbilical 
slope. 'rhe third lappet is separated from the preoeding one by a deep incision, 
"Which might be considered ev.entually as a rudimentary auxiliary lobe. The 
actual auxiliary lobe terminates in two sharp points and is followed by a ]arge 
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auxiliary saddle, Thus the second lateral saddle and the auxiliary series are united 
iato a sort of suspensive lobe. 

A similar intim1te connfction of the second lateral and auxiliary saddles is 
noticed in several spaci:ls of .4..ruttomUes, especitlly in .A. Baaahus Y. :\fojsisovics 
(Oephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst. VI-2, p. 
143, 'faf. LXXXVII, fig. 20) or in A. Pkilippii v. Mojsisovics (l. c. p. 128, Taf. 
LXLIII, fig. 3). 

This difference in the charactel' of the sutural line justi.fiP.s a specific separation 
of the present form fro:n Griesbaahites Medley<t>lftS. 

GRIESBACllITES nov. sp. ind. Pl. VII, fig. 7. 

The generic position of the only specimen available for examination cannot be 
fixed with full ~ertainty. This specimen, which is incomplete, badly praser\'ed, 
and somewhat distorted by pressure in the racks, belongs to an undeterminahle 
species, which seems to be related to tlle group of Juv!fvites continui. All lateral 
ribs cross the external part without any interruption. On the other hand they 
are not forked three or four times, as in the Alpine representatives of the group of 
Jucaoites continui, but aee only dichotomous. Simple, intercalated, and forked ribs 
occur in almost equal numbers. This is a kind of sculpture which reminds 
us more strongly of the gr,JUp of Griesbacliites Hanni than of .Tuvavites s. s. In 
the vicinity of the aperture traces of marginal tubercles arc noticed, but so indis
tinctly that their presenc-! could not be ascertained. 

I have provisionally referred this specimen to t.he subgenus Griesbacl1ites. 
Provided this determination were correct, it should certainly be considered ns a 
new species, although, on account; of its incompleteness, it is preferable to refrain 
frum the imposition of a new specific name. 

Dimenttions.-Not measurable. 
Sutures.-Not known. 

Suhgen. : .fi.NATOMITES v. Mojsisovics. 

ANATOllITEs sp. ind. aff. CAlHLLl v. Mojs. Pl. VII, fig. 5. 

A single specim~n consisting of air-chambers only agrees pretty well in its 
-outlines and sculpture with Anatomites Oamilli v. Mojsisovics (Cephalopoden cler 
Hallstaetter Kalke, VJ-2, p. 103, Taf. XOJ, fig. 3) from the caraic Hallstatt lime· 
stone of Aussee. 

The shell is of very globose shap~. more strongly inflated than iu .A. OamilliJ 
and is provided wit11 a robust sculpturJ. In the vicinity of the umbilicus the 
number of broad and coarse stem-ribs is comparatively small, but towards the 
marginal shoulders their uumber increa-:;es considerably by bifurcation, which is 
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repeated in such ribs as precede the deep paulostome furrows. These paulostome
furl'ows are turned forward more st1·ongly than the normal intercostal valleys, which 
a1·e directed radially. 

Three paulostomc·furwws are counted within the circumference of the Jast 
volution. This is probably also the normal number of paulostomcs in ~. Camilli, 
the -posterior part of the last volution having been so considerably injured in 
the Alpine type-specimen that the presence of a third paulostome could not be 
ascertained by E. v. :\Jojsisovics. 

The ribs are not arranged symmetrically to the median plane of the shell, 
although an exact correspondence in all <let.ails does not exist. They cross the 
siphonal part without any distinct interruption, but some of them are turned 
Tery low at the place where they meet from both sid(>s of the sh~ll. 

IJimensiona. 
Dirm1ete~ of the ~hell 

,, ,. ,, uml>ilicu;1 

H1:i!h:0~!t~~~ rb~v~ '~hP. ;:~:~~~~ s;~::~ 
Thickness of the l11st volulion 

St1tures.-Not knmn1. 

29 mm. 

3" 
16·&,, 
s·s,, 
24,, 

Remarks.-...-\lthough this speoimcn agrees Yery remarkably with .dnatomitea 
Camilli in its sculpturf", especially in the division of ribs and in their arrangement 
in reference to the panlostome·furrows, I dare not venturJ on an identification on 
account of its more strongly inflated shape. Among the 1iumerous species of 
A11alomites from the upper.triassic rocks of Sicily, as described and figured by 
Gcmmellaro, there is none which might put in a claim for a closer comparison. 

ANATOllITES sp. ind. ex aff. HENRICI v. Moj5. Pl. VII, fig. 9, 

This species may be looked upon as a Him6.layan rcpresentatfre of the Alpine 
group of Anatorniles Bt:iaclms v. l\fojsisovics (Cepbalopodf"n der Hallstaetter Kalka 
I. c. Vl-2, p. 143, Taf. LXXXVI, fig. 73 LXXXVII, figs. 14-21). It is closely allied 
to this form or perhaps still more 110 to A, He11rici v. Mojsisovics (I. c. p. 146, Taf. 
LXXXVUI, figs. 11, 12), agreeing with the latter not only in the absence of any 
distinct sculpture1 hut nlso in the compressed shape of its t1ansverse section. 

From A11atomites Bacchus, and from its Indinn rcpresenta1ives in the Tl'opites 
beds of Spiti which have been illustrated on PL XIV, fig~. 6, 7, of the third part of 
Vol. V of this series, it differs by its na1Tow whorls, which are but slightly thicker 
than l1igb, nnd l,y the absence of any keel· like elevation in the middle of the 
regularly rounded siphonal part. An identification with either Jovites or Iaculites 
is at oi::ce excluded on account of the absence of an expanding umbilicus. 
Although the general shape might at first suggest an affinity of our species with 
A.rcestes rather than with Anatomitea, the arrangement of the sutural Jinc proves 
it to be a representative of the family of Jur:at)itinr.e. 
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'l'he cast of the nucleus being strongly wcathel'ed, no traces of ornamentation 
have been noticed. 

.Dimensions. 
Dinmetcroftheshell 35 1u111. 

,, ,, ,, umbilicus ab. 

H\~::1~0~!t~~: rl,i~'VI' ,:be 1~7.!i~~:~s:t~:;] 1: :: 
Thieknl'e& 0£ the Inst 1·olution 21•5 ,, 

Sutures.-As far as known, exhibiting the general characters of the sutural 
line in the genus Juvavites. Details not accessible to examination. 

ANATOlilTES sp. ind. ex aff. CRASSEPLICATO V. Uojs. 

A fragmentary cast, unworthy of illustrntion, belongs to a large species of 
the subgenus .Anatomites, which reminds us of .tl. crasseplitJatus v. )lojsisovic:> 
(Cephaloponen de" Hallslaetter Kalke l. c. VI-2, p. 139, Tai. XCIV, figs. 6-lQ) 
from the carnic Subbullatus b~ds of the Salzkammergut, on account of its glohosc 
shape and of its broad folds which a.re restricted to the outer half of the shell ancl 
are soparittecl by narrow intercostal furrows. Two low paulo!ltome·fuL·rows are 
noticed in thP- vicinity of the aperture, exactly as iu the Alpine sp~cimen of 
.A. crasseplicatus illustrateJ by E. \:". Uojsisovics in fig. 10 on Pl. XCIV of his 
memoir. 

With this specimen our fragmrnt agrees in its size, but it does not possess an 
expanding umbilicus. 

Gen.: Gox1or.·oT1rEs. Gemmellaro. 

GoNIONOTITKS cf. HA.Lieus Gemmellal'O. Pl. IX, fig. 9; V, figs. 6, 7. 

190.1. Gonio11otites italic11s Gemme\laro, 1 ccfa\opodi del Irias superiore dolla r ... gionc oecidenta.le ddlr. 
Sicilia, p. 158, Tal'. V, fgs. 6, 7; IX, figs, 6, 7; XXI, figs. ,J.6; XXX, fig. S. 

This species is represented by two inner nuclei (Pl. V, figs. 6, 7) and a larger 
fragment in which the lMt septum is situated close to the apertu1·e. That the 
two nuclt>i and tbe la.1·ger specimen do really belong to the same speciPS is obYious 
from a comparison of the inner whorls of the latter, which agree in every rcsp<>ct 
with the figured nuclei. 

The inner volutions arn strongly compressed, discoidal, with a high and narrow 
cordiform transvnse section. 'l'he small umbilicus is surrounded by n steep" all 
and separ<!.ted from the hteral parts by n. rounrled·off margin. The greatest trans
verse diametm· coiacidf's with the umbilical mnrgin. :F'rom this place the flattened 
eides converge very gradually towards the siphonal part, which is rt>gubrly 
rounded. 

The sculphm:i consists of numerous sigmoidal folds, which al'e dovelopod more 
strongly in the vicinity of the margin•1l shoulders than in the umbilical region. 
'l'hey arc either simple or dichotomous. Exceptionally a first bifurcation is noticed 
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at. a point about one-third of the height of the whorl, and a second one near the 
marginal sl1ouldcrs. The ribs arc interrupted along the middle of the external 
part. 

In the two nuclei the ornamentation becomes gradually obsolete in the vicinity 
of tho aperture. Constrictions or paulostomc ribs have not been noticed. 

In the larger fragment. which consists of an inner nucleus and the six last 
air-chambers preceding the body-chamber, the ornamentation of the test has been 
completely obliterated. At the same time the transverse section becomes high and 
very strongly compressed. The external part is sharpened into a steeply rounded 
and narrow ridge. The inflation of the shell in the vicinity oi the peristome, as it 
has been described in the type.specimen of Gonionotites italicus by Gemmel1aro1 

could not be noticed in this fragment, wbos aperture is situated immediately in 
front of the last septum. 

lJ.imenBions. 

Diameter of the Bhell . 
., ., "umbilicns , 

H~:~;~.,.~:tio!he { ab:.·te t~e ;!~ii:! •;~~~i 
Tbickneijs of the laet vo]ntion 

Larger fragment. 
Pl. IX, fig. 9. 

' 
46 mm. 

32 " 
23·5 ,, 

Inner n11clens. 
PL V, 6g. 6. 

SO mm. .. , 
17 
10 " 
12 " 

Sutures.-There arc five saddles outside the umbilical sutm·e, but the two 
auxilfo.ry sad<lles could not ho examined in detail. 

Siphonal lobe broad and nearly as deep as the principal lateral lobe. It is 
divided by a broad and pyramid~shaped median prominence, whose apex: is flatly 
rounded and accompanied by a small indentation on each side. The median promi~ 
nenco does not reach half as high as the siphonal saddle. 

Principal lateral lobe deeply se1Tated, terminating in two sharp points which 
are separated by a median indentation. Second lateral lobe considerably shorter, 
ending with an elongated terminal point, with lateral digitations arranged sym· 
metrically on each side. Saddles provided with distinctly individualized, folia· 
ceous branches, especially the siphonal saddle, which is bipartite at its top, the two 
apical branches being subdivided by secondary incisions. The two lateral saddles, 
which are also richly ornamented, have their apioes divided asymmetrically, the 
external pbyllum exceeding the internal one in size and height. 

The sutures do not agree in all their details throughout the chambered outer 
volution of the fragment illustrated, but show some variations, which may, 
however, be attributed to an accidental difference in the weathering of the surface 
of the cast. 

Rema1·k8.-This Himalayan species agrees so closely with Gonionotites italicus 
Gemm., that in a better and more complete state of prernrvation of the larger 
specimen at hand I should lJOt have hesitated in venturing on a direct identifi.oa~ 

tion. The difference in the details of the complicated sutures is so slight that 
they can scarcely be considered as distinctive features of specifi~ importance. 
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CERATITOIDEA. 

Fam. : IJIN A.RITID.Jff v. Mojs. 

Gen. : T:mETITES v. Mojsisovics. 

TIBBTITES BBOTENSIS nov, sp. Pl. VI, fig. 5. 

The figured specimen, tolerably completely preserved, is an adult individual, 
more than one-third of its last volution belonging to the body-chamber. The 
shape and sculpture of the body .. chamber agree exactly with those of the cham
bered parts of the shell. Thus tho reference to Tibetites s. s. is justified. The 
complete absence of any notohings in the external ears distinguishes our species 
from the genus Oyrtopleurites, to an Alpine representative of which it is otherwise 
nearly allied. 

Among the hitherto described Him3.layan species of Tibetites the nearest 
allies to the present one are T, Ryalli v. Mojsisovics (Upper-triassic faunre of the 
Himalayas, Palreont. Ind. ser. XV, Him:il. Fo.,., Vol. III, Pt. 1, p. 77, PI. XV, 
figs. 3, 4) from the Halorites limestone of the Bamhanag cliff, and a second 
unnamed species from the upper Daonella beds of the snme locality, which differs 
from the preceding one by being more delicately ribbed and thererorc ornamented 
more richly. 

The chief difference from T. Ryalli consists in the entire ahsence of any 
lateral tubercles. The stem-ribs are broad and bifurcate at a point situated 
below the middle of the height of the volution, but the point of bifurcation is not 
marked by any swelling of the ribs. There a1·e only two rows of tubcrcle!i, one 
of them corresponding to the marginal shoulders, and the second consisting of large 
external ears. The marginal tubercles are small, of cil'(Jular outlines, not elongated 
sph·ally. The number of intercalated ribs in the uppet• half of the sides is very 
small. Two marginal tubercles correspond, as u rule, to one prinrnry stem-rib. 

In its general shape this species agrees very nearly with Tibetites Ryal/~ 
v. }fojs. and with Cyrtopleurites Herodoti v. Mojsisovics (Cephalopoden <ler Hall· 
staetter Kalke, I. c. Vl-2, p. 518, 'l'af. CLVIII, fig. 10). The whods orerlap 
one another almost completely and arc strongly compressed, the transverse 
section being considerably higher than broad. The umbilicus is comparatively 
wide. The narrow and slightly depressed mesia.l band, which is enclosed within 
the external ears, undergoes no change from the beginning up to the aperture of the 
last volution. 

IJimenrions. 
Diaineteroftlieshell 39 mm. 

4."ii 
22·0 
17 
14 
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Sutures.-Not known in detail. A more exact oba1·a.cterisation is not possibl"' 
on account of the defective preservation of the sut_ural line. 

NAUTILOIDEA. 

Fam. : ORTllOCEIU1'/lJA3. 

Gen. : 0R.THOCERAS Breyn. 

O&THOCERAS div. sp. ind. 

A few fragments of Orthoceras, unworthy of illustration, are only sufficient to 
determine the genus. There :ire at least two species present. The fragment of a 
large body-chamber, with parts of the striated shell adhering to the cast, belongs 
to the group of 01•tkocerata alt'iata. Tho majority of isolated air-chambers 
belongs to a species of the group of 0. laJr;ia. Theil' dimensions and the small 
angle of di vergency remind one of Orthoceras tt'iadicum v. Mojsisovics (Cephalo
podcn der Hallstaetter Kalke, !. c. VI·l, p. 4, Taf. I, figs. 2, 3), but tueir incom· 
plete state of preservation renders them unfit for !'pecific determination. 

Fam. : CLYlJONAi"TJLIIJ.£ v. Mojs. 

Gen.: PRoCLYDONAUTILUS v. Mojs. 

PROCLYDO~AU1'ILUS TRIADrcus. v. Mojsisovics. Pl. I, fig. 1. 

18i3. Nr111tilustriadic11s E. v. lfojsisovics, Cepbalop~Jen der Hallstaetter Kalka, I.e. Vl-1, p. 37, Taf. XIV, 
figa.1·4. 

1902. Proclgdo1uwtil1111 triadk11s v. Mojsisovics, ibiJern, Supplclllentbd. p. 209, 
190,1,. Cl.ydo11a11til11s triadic"s Gemmellaro, I cdalopodi de! triaa sup. dell.a regi~ne occid. della Bicili11, p. 7, 

Pl. I, lig1. l4, 15. 
190,i. Proclydo11a11til11s triadic11s P. Smith, Compe.rative stratigr11phy of the marine trie.e of West(•rn 

America, Proceed. California Acad. of Sdence.i, 3d str. Ve!. 1, p. ·101, Pl. X LVH, fig. 2. 
1905. Proclgdrmautilus t1·iadic11s Hyatt et Smith, Triaaeic cepLalopod genera. of America, U. S. Geol. 

St11·v. Profc8s, Pap<.>rs ~o .. J,O, p. 206, Pl. XLIX, figs. 1-3; L, figs. 1-17. 

The only specimen available fol' examination agrees so closely with the type
specimen of Proclydonai6tifos triadicua from the c:unic Hallstatt limestone of the. 
Salzkammergut, that a direct identification cannot be avoided. 

My specimen is of moderate size, and provided with the beginniug of the 
body·cha.mber. It h~ slowly incrca<.dng w~orls, which overlap one auother 
completely, and a closed umbilicus. The transverse section is ovoid, the flatly 
curved lateral parts passing into the steeply rounded external part without inter· 
vention of any marginal shoulder. The aperture is of equal height &nd width. 
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The shell, which hao:1 bean pro3servei entirnly on one siie of the last volution, 
is s:nooth, without any trace of a longiturlinal 01· tl'ansvarse sculpture. Not even 
strire of growth have been noticecl . 

.D·imemions. 
DiRmeter of the ~h("l\ 

,, ,, ., umbilieuR , 

H:~:!ol~tio~e { eb~ve t::e ~.:?:1!~~~~~~~;} : 
Thiekn~~a of the lest volutioo , 

·J.2 
0 

27 
]9 

27 

Sutttres.-The septa are situated very clo3e to each other, especially those 
preceding the last septum, the lateral walls of the saddles even touching one another 
oocnsionnlly. 

Siphonal lobe small and narrow, not divided by a meclian prominence. Lateral 
lobe broarl, deep, and tongue·shaped. A small umbilical lobe follows outside the 
large and regularly rounded lateral sadrlle. 

Siphuncle.-Not known. 
Remarks.-Thc specimen of Proclydon1mlUtes from the carnic stage of Castro· 

nuovo in Sicily, which has been iclentificd with P. friadicus by Gemmellaro, differs 
slightl~· from the Alpine and Him=Ha~'an examples of this species by its whorls 
incl'casing still more slowl~'· But as it agreQs with them in the remaining chal'aC· 
brs, especially in the arrangement of the sutural Hne, there is no snfficient reason 
for a specific separation. 

The specimens from the Snbbullatus beds of California, as described and illus· 
tl'ated by J. Perrin Smith, seem to agree with the Alpine type as closely as my 
Himalayan example. 

Proclydonautilns t1:iadic1H must be counted among the most "idc·sprcad 
C'<~pha\opocla of the carnic stage, bein~ almost univers~lly distributc(l tl1r0ughout 
the triae!lic seas. 

PROCLYDONAUTILUS DUDDHAICUS nov. sp. Pl. I, figs. 2, 3, 7. 

This species is ve1·y nearly allied to Proclyclrinmtlil1ts Griesbachi Y. :.1\Iojsiso· 
vies (Upper·triassic faunro of the Hhnilayns, Pal. Ind. scr. XV, I-Iim6.l. Foss. 
Vol. III, Pt. 1, p. 123, Pl. XXI!, fig. 1) and to J?. GriesbaoMformis Di··ner 
(Fauna of thfl Tropites limestone ibid, Vol. V, Pt. 1, p. 15, Pl. XVII, fig. 2). 

Jly type-specimen, which is providei with its body-chamber, attain~ large 
dimensions. It is strongly involute, provided with a ver.v small umbilicus and 
with high, laterally compressed whorls. The inflatecl siphonal par:t is scpnr~ted 
from the converging lateral parts by distinot marginal shoulders. In the inner 
Yolutions these shoulders form sharp angles, which -are slightly elevated above the 
gener.11 convexity of t.I1e shell. These acute rims, which recall the blunt keels 
in NOrttea, make their -appearancf'. at· an early stage of development. At the 
bPginning of th~ last voluti.on the ele.vated slrnrp rim is reduoed to an aollte edge, 

H 2 



52 HIMALAYAN FOSSILS. 

which passes gradually into a rounded angle. Near the apertur~ this broadly 
rounded angle forms the boundary of the edernd pHt, which is inflated still 
more strongly than in the adolescent stage. 

This mode of development is ju it th~ contrary of wiiat is seen in P. Griesbachi 
v. Mojs. In P. Griesbachi tl1·1 inn~r volution'i possess a re3'uhrly cordiform trans· 
verse section, their infiated external part merging into tlie side' with a continuous 
swelling, without even the indication of an angle. It is only in later stages of 
growth that angles are developed, which are most conspicuous in the -ricinity of 
the aperture. In its developmental fe!l.tures our species agrees better with P. 
Grlesbachiformis from the Tl'o,.>ites lim:!ito:ie of Byans, which is also distinguished 
by the presenoe of sha1·p marginal angle~ at very e1rly stagas of growth. But in 
this species the elevated keel~sha.pad rims periiist also in the gerontic stage. 

Another featuro of distinoHon bet wean Proalydoooutilus buddhaiaus and P. 
G1·iesbaahij01·mis is the shape of the transverse section in the sipbonal region. In 
P. huddltaiaus the siphon ll area is strongly inflated, whereas it is depressed and 
even deeply excavated between the marginal keels in P. Gri, eabaahiformfs. Other· 
wise the transve1·se section i; very similar in both species. The lateral parts 
regularly converge from the place where the shell reaches its greatest transverse 
diameter, i.e., from the vicinity of th:J u1nbilica.l m!l.rgin. There is no umbilical 
edge present, but the fla'.lki deicen 1 in a strongly bent curve from the region of 
the greatest inflation to the umbilical sutUl'e. 

rl'hc sculpture of the test oonsists of delicate transverse strire whioh are 
approximatoly parallel to the sop ta. 

Dimension•. 
Diameter of the shell 

,. ,. ,. umbiliene • 

JJ~~~~tv:lfll!~oen J ab~'ve t~e ~~!1!:~ ·:~:~~ 
Tbieknese of the lut volution 

110 mm. 

6 " 
75 .. 
62 • 

67 " 

Siphuncle.-In the last air~ohambcrs the orifioe of the siphuncle is situated 
above the middle of the distance between the external parts. 

Sutures.-Agreeing with those of P. GriesjatJki. Siphonal lobe not divided 
by a median prominence. 

Remarks.-There seems to exist a very near affinity between ProclgdonaulUus 
buddhaicm and the American genus Oosmonautilus Hyatt et Smith (Triaasio 
oephalopod genera of America, U.S. Geo!. Sarv. Prof. Pap. No. 40, p. 207). The 
typical species, Oosmonautilu• ])i!leri (I. c. p. 207, Pl. LI, fig. l; Lii, fig. l; LUI 
figs. 1, 2 i LIV, figs. 1~4; LV, figs. 1 .. 11) develops marginal edges at a very early 
stage of growth, but the:te edges becoma adorned with t1.1beroles, until the shape and 
sculpture a.re very like those in Metacoaeras Hyatt. At the diameter of 315 mm. 
the tubercles becom~ oblOolete and the marginal shoulder~ lose their angularity. 

Having suooeeded in chiseling out the inner nuoleus of a second specimen of 
P. buddhaicus with a. diameter of 25 mm., I could ascertain th.a eotire absence of 
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any marginal tubercle3. This species cloes not, therefore, go through a Mefactr 
ce1·a11 stage1 as does Oosmonautilus. The absence of Metacoceraa·charactars in the 
young stage, and the porsistence of marginal edges into more advanced stages of 
growth-they do not become obsolete, before a ilia.meter of 65 mm. has been rea.oh· 
ed-distinguishes our Indian shell from Oosmonautilus, which, according to the 
present stage of our knowledge, is confined to the American trias. 

P. Smith has suggested that Olydonatbtilus biangularis v. Mojsisovios (Him&· 
layan Foss., l. c. Vol. III, Pt. 1, p. 124, PL XXII, figs. 2, 3) from the Halorites 
limestone of the Bambanag section might belong to his genus Cosmonautilus, " as 
may also i:iome of the European species asdgned by E. v. Mojsisovics to Oludonau· 
tilua." But with this view I cannot agree, because the two forms differ widely by 
their mode of development. Young specimens of Olydonautilua biangularia have 
a rounded siphonal part. The two marginal angles, which are not combined with 
any tubercles, make t.heir appearance simultaneously with the :flattening and in· 
dividualisation of the external area only at a diameter of about 16 mm. Even in 
old age the external part remains ftattened and is not inflated. 

Gen.: STYRIONAUTILUS v. Mojsisovics. 

STYBIONAUTILUS nov. sp. ind. Pl. II, fig. 1. 

Of this interesting species only a single, fragmentarily preserved cast of the 
body·ohamber has been found, with the Wt air·ohamber and a small part of the 
inner nucleus adhering. The reference to the genus Stgrionautilua v. Mojsisovics 
has been established with full certainty, the siphonal saddle having been observed 
crossing the external area without any indication of a siphonal lobe. 

There is no species to which the present one appears to be nearly allied. 
From the Alpine representatives of the genus Styrionautibta it is distinguished by 
the biangular shape of its cross·section and by its very high and strongly compr,•ssed 
whorls. In the inner volutions the aides converge from the place of the greatest 
inflation outside the deep umbilicus towards the narrow external part in a very 
flat curve. The siphonal area is truncated and borclered by sharp marginal angles. 
In the body·chamber these marginal angles become obsolete, and the flanks pass 
gradually into the external part which is no longer truncated but steeply rounded. 
The deep umbilicus is surrounded by a perpendicular wall which unites with the 
lateral parts in a sharply rounded edge . 

.Dimemkms.-Not measurable, on account of the defective state of the figured 
specimen. In the body-chamber a height of the last volntion of 49 mm. corre
sponds to a transverse diameter of 29 mm. 

Siphuncle.-Elongated elliptically in the direction of the radius. Its position 
ls approximately central in the last air-chamber. 

Suturea.-The siphonal saddle crosses the external area in a straight line 
which is not interrupted by any mesial depression. 'J'he present species is therefore 
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a typical representative of the genus 8tyriomiutilus, in tl1e suture~ of which 
no transitional stage is marked to Proclydonautilus or Olydon(mtilus. The deep 
lntcral lobe is tongue-shaped, ns in Sty1·ionautil11s styriarms v. Mojsisovics 
(Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst. VI-1, P· 
27. Taf. XIV, fig. 7) or in St. Saupe.,·i v. Hauer. It is followed by a large 
lateral saddle and by a rounded umbilical lobe. An internal or annular lobe has 
not bren observed. 

Fam.: GRl'PONA UTIMI!,f,', 

Gen. : G1:yrocERAS HYAT'l'. 

GRYPOCERAS SUESSIIFORME nov. sp. }l}, x, fig. 1. 

This is a very iateresting species, recalling Gryponautilus Suessii v. Mojsiso
Yics (Cephalop::iden der Hallstaetter Kalke 1. c. Vl-11 p. 26, Taf. VI1 fig. 11, 
T.'.l.f. XIII, fig. 2), but distinguished by its wider siphonal area and by the per:1ist· 
rnrr of an open umbilicus in advanced st<iges of gr,mth. 

Th~rc is only one specimen available for examina.tion. It is a cast, with 
some fo1gmcnts of the shell ::l.'lhcring to the sipbonal and lateral parts. :More 
th:-in three·qua.rters of the last volutiou consist of nir-chamb~rs. As the beginning 
of the body·obamber has been prescrvel, the complete example must have been 
cr;n.sidcra.bly inferior in size to full-grown specimens of G. Suesaii. 

In it;; shape, sculptur~ anrl sutur.)l the figured specimen is very similar to 
G. Sueasil. The whorls are very thick, thefr transverse section being twice as 
hro'.lrl as high. The greatest trunsYerse diameter is ~ituated in tl1e lower third of 
thr lat·~ral p~rt.::. l''r,)IU this phcc the strongly inflated fl.rinks converge both 
towards the abdominal and umbilical margins. The external area is broad, gently 
arched and sep'\rated from the lateral parts by sharp edges, which are ai::companied 
b~- a row of small, spirally elongated, very low and blunt tuhcrcl\'s along their 
extcrnnl slopes. About 25 tubercles are counted within the circumference of the 
la~t rnlution. 

'l'he width of the external a.rea is considerably larger than in G. Suessii. In 
my t~·po-!lp:>cimen an ext .. rnal area of 18 mm. in width corresponds to a transverse 
diameter of 37 mm., whereas in the Alpine species the resprctive proportions arc 
ns i2·u to 34 or as 21 to 67 mm. Another f"'ature of difference is the flattened 
shapl' of the external orc1 in Gryp1mmtilu_'i Suessii, where:1s it is i:lightly co1wex 
in the Ilim<llayan species. 

'l'he umbilical m'\rgin is steeply rou.nded and is bordered by a perpendicular 
umhilicnl wall. The umbilicus is comparatively wide, -wider than in the ~mallcr of 
the two Alpine type·spP.cimens of G. Suessii1 illust1·ated by E. v. ~fojsis.ovics, which 
consists of air-chambers only. As the beginning of the_ body-chnmher has been 
preserve? in my Him&layan example, the umbilicus cannot have been closed1 as. 
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in full-grown specimens of G. Suessii. The present species must consequently be 
grouped \Vith the genus G1·ypocerci-'t s. s., not with the subgenus G1·11ponatttil11s 
v . .\Iojs. 

The lateral parts of this species exhibit the delicate transverse sculpture 
which has been described in Gt•gponautiltis Suea8ii by E. v. )fojsisovics. It 
consists of sharp, cresoentic ledge!! with their convexities turned forward, which 
originate in the blunt tubercles of the marginal edges . 

.Dimensions. 
Diameter or the ebell 

, ,. umbilicus • 
Height of the f above the umbilical euture 
last Tolution { ,, ,, \'receding vhorl 

Thicknell8 of the l~t volutilln 

• 46 wm. 
• 6'6 .. 
• 24 " 
. 17'l>" 
• 37 

Sutu1·es.-Agreeing with those of G. Sues$ii. External saddle divided by a very 
ilat lobe. Lateral lobe gently curved and followed by an equally fiat lateral saddle. 

Siphuncle-'Sot known. 

Fam. ' TEJINOCHEILI/Jkl. 

Gen. : MOJSVAROCERAS Hyatt. 

MOJSVAROCERAS sp. ind. ex nff. TunNERI Hyatt et Smith. Pl. I, fig. 4. 

This is a single fragment of the outer volution of a Nautilus consisting of 
four air-chambers and of the beginning of the body•chamber. It was stron~ly 
evohte and provided with little embracing whorls and with a. wide umbilicu:-:. 
The transve1·se section is subquadrangulu1· and considerably wider than high. The 
lateral parts are :flattened and separated from the steep umbilical wall by a 
sharply rounded margin and from the gently curved siphon.al area by acute 
abdominal edges. 

Surface nearly smooth, but ornamented with two rows of faint tubercles 
outside the umbilic:tl margin an<l on the abdominal edge. 

Dime,,siona.-"!:'.ot measurable. 
Siphuncle.-Bclow the centre of the whorl. 
Stet1wes.-Septa very ~imple, slightly sinuous, with very shallow siphonal and 

lateral lobes and with a broadly ourved external saddle. 'fhe preseuce of an 
internal annular lobe could not be ascertained . 

.Renwrlcs.-This species is morn nearly allied to Mojsvai·oceras T1wiiel'i Hyatt 
et Smith (Triassic cephalopod genera of America, U.S. Geol. Surv. Prof. Pap. 
No. ~O, p. 209, Pl. XLVIII, figs. 6·11) from the T1·opites beds of Californ;a, 
thari to any of the Alpine forms. A more detailed comparison is, howerer. 
difficult, on nccount of the incomplete shte of preservation of both the American 
and Himalayan types. 
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DIBRANCHIATA. 

Fam.: BELEMNITIDkl. 

Gen. : ATRACTITEs Guem bel. 

ATRACTITES sp. ind. 

A slab of rock contains numerous fragments of rostra .. which are perfectly 
smooth, without any ribs or furrows. They al'd elongated, with a circular trans
verse section. The lumen of the funnel does not change throughout the entire 
length of the rostrum, as far as known. 

Among my materials there is no ex.ample fit for illustration nor for a specific 
determination. 

Gen. : DICTYOCONITES v. Mojsisovics. 

DIOTYOCONITES sp. ind. ex aff. HAUERI v. liojs. Pl. II, fig. 2. 

The genus Dictyoconitea, as introduced by E. v. l\fojsisovics, comprises such 
forms of Ll.itlacoceratinaJ, in which the conotheca of the phragrnacone is ornamented 
externally with numerous raised longitudinal lines and with delicate asymptotic 
ribs, which in the guard or rostrum correspond with deep dorso-lnteral grooves. 

Among the materials available from the triassic limestone of exotic block 
No. 2 there is a fragment of the phragmacone of Dictyoconiles, with a short part 
of the surrounding guard. It cannot serve for the establishment -0f the species, 
although it seems to indioate a fortp of the group of D. sfriati, nearly allied to 
D. Haueri v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, 1. c. VI-1, Sup
pleruenthcl. p. 187, Taf. XIV, figs. 15, 16) from the carnic Hallstatt limestone 
of Aussec. 

The divergent angle of the phragmacone is very small. The conotheca, which 
has been partly preserved, is ornamented with numerous urnl delicate longitudinal 
strire, among which the asymptotic strire are not remarkable in any way, either 
by their strength or by theil· position. 'l'hey oan only be recognized near the 
beginning of the calcareous sheet of the rostrum, where deep dorso-lateral furrows 
are noticed. 

The transverse section of the phragmacone is elliptical. A section through 
the apical region of the phragmacone together with the surrounding guard shows 
tbe deep dorso-lateral furrows shifted towards the flattened antisiphonal side. In 
the conotheca of the phrl\,171llRcone no transverse ornamentation h~s been noticed. 
Both in this absence of a reticulate sculpture and in the slender shape of th&-
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phragmacone the illustrated fragment agrees better with I>ictyoconites Haue1·i 
v. Mojs. than with D. reticulatus v. Hauer. 

Notwithstanding its unsatisfactory state of preservation this fragment deserves 
to be mentioned, as it is the first representative of the genus JJiciyoconites hitherto 
known in the Indian triassic province. 

CONCLUSIONS. 

By for the richest among the mesozoic faunro collected by A. v. Krafft in 
the district of the exotic blocks in Malla .Johar is that from exotic block No. 2. It 
consists of the following species :-

(a) Lamellibrauckiata. 
1. Caaaia1tella sp. intl. 

(b) Gasteropoda. 

2, Lozonema (Pol!f{Jirina) if. elega11s Hoernes. 
3. Sagana cf, geometrica Koken. 
4. Ca)litlus (P!try.'l:)jo!i.a_re11aia nov. sp. 
5 . . Naticopst'a sp. -ind. e:c ajf. u~vallatte Kokcn. 

( c) A.mmonoiclea. 

6. Cladiscites cra1111e11triat11a v. Mojs. 
7. ef'. Gorgite Gcmm. 
8. if. pusillWJ v. Mojs. 
9. sp. ind. if'. coraci1 Gemm. 

10. llytiocladiaet'te11 aubcarinatus Gemm. 
11. subaratu11 v. :i\fojs. 
12. Arceate8 cf. periolcus v. Mojs. 
13. cf. Richtlzefen.t' v. lfojs. 
14. sp. ind. aff. decipiens v. Moj11. 
15. ,, cf. placenta v. :Mojs. 
16. P1·oarceates Gaytani v. Klipst. 
17. sp. if. A1mea111ts v. Hauer. 
18. (?) sp. ind. e~· afl. Barrandei Lbe. 
19. 11 sp. ;1ul. (gro11p of e.vtralabiatt). 
20. JJiscoplzytlites Flo11;eri no,·. sp. 
21. P/11acoceras sp. hul, ajf. re:r: v, l\Iojs. 
22. Placites cf.pemuctus v. Mojs. 
2fl. n~·scotropt'tes cf. sa1ullingensis v. Hauer. 
24. Tropites cf. aubbullatus v. Hauer. 
25. ap. i1ul. ajf. awtangulo v. Mo,j1. 
26. sp. but. a;ff. 1Yodani v. Mojs. 
27. Anatro,Pites cf. spiuo1111 v. Mojs. 
28. Pilgrin:i'i nov. sp. 
29. Margaritea irreg11laricostatus nov. !!p. 
30. Jovite1 if. spectahilt's Dien. 
31. tlaciformi1 Dien. 
32. nov. ap. httf.. 
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33. Juvavite11 Kraffti nov. sp. 

34. Dogran118 nov. sp. 
35. nov. 1tp. i1td. e:e a.ff. aubi1iterrupto v. Mojs. 

36. nov. 1p. ind. (group of conti1t1ti). 

37. Griesbachltes cf. Kastneri v. Mojs. 
38. Pse11do111edleyanua nov. ep. 
39. nov. 1p. ind. 
40 . .Anatomite11 sp. ind. ajf. Camilli v. ::lfojs. 
41. ,, " c:i: a.ff. Henrici v. ~fojs. 
42. " ,, CJ: aif. crasaepUcato v. Mojs. 
43, Go1tio11otites cf. italfrua Gernm. 

44. Tibetites b!totenais nov. sp. 

( d) N autiloidea. 
45. Ort!tocera.y a;;. ind. (group of 0. lavia). 
46. ,, ap. i11J, (group of 0. striata). 
47. Proclydo1tautil11s triadicus v. :Mojs. 
48. lmddlwicutJ nov, sp. 
49. Styrionautihtli nov. sp. i1trl, 

!'iO. Grypoceras auessi{forme 11ov. sp. 
iil. Jlojsvatoceras 1101~. sp. i11d. e:e off. Turneri Hyatt et Smith. 

(e) Dibranahiala. 
52. Atractites ap. ind. 
5!1 lJictyoco11ites 11oi-. ap. ind. a.ff. Baneri v. l\fojs. 

Altogether 53 species-among which the Cephalopoda, numbering 48 species, 
by far predomioate, both in species and in individuals. The red limestone of 
exotic blook No. 2 may consequently be termed a cepbalopod-bearing facies with 
equal reason with the Halorites limestone of the Eambanag range 01· the Tropites 
limestone of Byans. In the richness of species it is but little inferior to the 
Halorites limestone, from which 69 !ipecies (62 ammonites) have been desoribed 
hitherto by E. v. Moji:isovics and by myself. 

Leaving out of <lfacussion th.ose forrns which do not admit of specific deter· 
mination or of a closer comparison with any species hitherto described, there 
remain 45 species. 

1'he most important fact appearing on a ti.rst glance a.t the preceding list is 
the very large perceutage of species nearly allied to European forms. The number 
of faunistic elements peculiar to the Indian triassic province is comparatively 
s1nall. There is only one single genus of exolusively Indian habit (Tibetites) 
represented in this fauna. A speoial stress must be laid on the very close affinity 
with the camic faume of the Alpine Ha.11statt limestone, because in none of the 
faunre from the triassic belt of the main region of the Himalayas arc such affinities 
indicated as clearly and strongly. In a.U trfassic horizons of the main region of the 
Himalayas which arc riob in Cephalopoda species representing typos which differ 
widely from Alpiae forms 0001ir in considerable numbers, whereas in this fauna 
they are of vory rare oocurrenoe. 
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This close affinity of the fauna. of exotio block No. 2 with the faunre of 
homotaxial beds in Europe is so much the more important, as the determination 
of its geological a~e must be based on palreontologica.l evidence only, the exotic 
block itself exhibiting no stratigraphical connection with the surrounding beds. 

WiU1 regard to its general character, the fauna of exotic block No. 2 
beaes the stamp of the cJa1·nic age so indubitably that it seems to me superfluous 
to discuss its correla1 ioa. with the carnic Hallsta.tt limestone of the Alps. There 
is not a single form among the Cephalopodn which might point to either ladinic 
or norio (juvavic) affinities, not even Tibetttes bhotensis, which belongs to a genus 
appearing already in carnic beds although it reaches its ohief development in 
the 1ower nodo stage on1y. 

It is more diffi.cu]t to establish a more exact determination of tho geological 
age. An analysis of the fauna shows that it lias relations both with the julic 
and tuvalio faunre. It remains therefore for me to deoide whether it should 
he corre]atcd with the zone of T1·aahyceras Aonoides (julic substage) or with that of 
Tropites subbullatus (tuvalic snbstage). A. v. Krafft, from a cursory examination 
of his fossil materials, has decided in favour of a correlation with the zone of 
'1'9·opites subbullatus, but from a detailed analysis we shall foarn an almost equal 
distribution of the elements of the two Alpine zones in our Him3.layan fauna. 

It '"ill be found convenient to treat the affinities of our fauna with each 
carnic fauna of extra·Him&layan districts separately, although the palreontologicnl 
evidence must rely chiefly on a comparison with the julic and tuvalic faunre of 

the Alpine Hallstatt 1imestone. 
The assemblage of genera being almost the some in both zones, we are obliged 

to investigate the specific affinities of the Cephalopoda, which by far predominate 
over all the rest of the organic remains. All forms, which have not been determined 
specifically hut designated only according to their relationship with Alpine types, 
arc of ve.ry little service for an identification of the exact geological horizon. For 
this purpo!ie such species only can be taken into consideration as are either 
directly identical with, or so closely allie1l to, Alpine types that they coold be 
referred to such as af. 

The following species are identical or probably identical with those from the 
Hallstatt limestone which in Europe 'connect the faunre of the julic and tuvalic 
substages :-

Lo:ro;u111a f.j'. elegans Hoern. 
Saga11a r;f. geometrica Koken. 
Cforli1ct'tes cras11estriat1H! v. Mojs. 
Pladtes ~f. perauctus v, )fojs. 
IJiscotropites cf. saruUiitgatuis Hau. 
Pi'ocl!Jilo11autil11a triotfiCJt/J v. Mojs. 

The following species are identical or probably identical with species which 
in the Alpine Trias are restricted to the julio substage :-

Cla«i11cieea r/. puat'llua v. Mojs. 
Arctllteir cf. periolct1s v. Mojs. 
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Arccate1 if. Riclz.thefeni v. :Mojs. 
ProaTceste1 Gaytani v. Klipst. 

" cf. Ausaeanus v, Hau. 
Anatl'opites cf. spinosus v. Mojs. 
Griesbackites rf KastJ1er/ v. Mojs. 

As elements pointing to a close affinity with the fauna of the tuvalic substage 
of the Salzkammergut, the following two spe~ies only can he quoted:-

Arcestes cf. platJenla v. Mojs, 
Tropt'tes cf. suMullat1ts v. Hau. 

Among fifteen species identical or probably identical with Alpine forms, seven 
belong to the julic, two to the tuvalic substage, six are common to both substages. 
It is evident from this proportion that the greater number of relationships are in 
favour of a correlation with the julic substage. The circumstance that a species 
referable to Tropitea subbullatus, the leading fossil of the tuvalic substage of the 
Hallstatt limestone, is represented in this fauna, loses much of its importanoe, as 
this species is exceedingly rare in the red limestone of exotic blook No. 2, and 
as types allied ,·ery closely to T. S1b~bullatua make their first appearance in the 
julic substagc (T. Quenstedti v. )fojs.). On the other band those carnic elements 
which are most conspicuou" for their fecundity in species and individuals, especially 
Clad i'.scites, l'lacites, and Discopl1yllites, are of a rather indifferent habit and do 
not indicate exclusively either julic or tuvalic affinities. 

With the u pper-triassic rocks of Sicily the fauna of exotic block No. 2 
has six. species in common. ~'hese are the following;-

Clad1:seites r;j: Gorgia Gcmm. 
if. coracia Gemm. 

ll!Jpocladiscites s11bcarh1afoa Gemm. 
Go11ionotites cf. italicus Gcmm. 
IJiscotropitca if. sa1idtingensis v. Hau. 
Procfydo11a1ttilus triadicus v. l\fojs. 

All these species have been found in the carnic limestone of Modanesi (Cas· 
trouuovo) or Votano (San Stefano Quisquina). Oladiscites cf. Gorgir:e ocours 
also at Madonna del Balza, where carnig and norio elements have been mixed 
together. 

'l'he carnio age of the fauna of Votano and Modanesi is obvious from Gem
mellaro's lists, but an exact correlation with carnic faunre of the Eastern Alps has 
not yet been attempted. G. Di Stefano, it is true, considers the limestone of 
Votano and Modanesi as a homotaxial equivalent of the Alpine Subbullatus beds, 
but G. v. Arthaber (Die Alpine Trias des l:lediterrangebietes, Lethrea geognostica, 
2 Theil, Bd. I, p. 461) believes with equal reason that both the .donoides and Sub· 
bullatua Zones are represented in the faunre of those two Sicilian localities. 

The region which is geographically l<•ast distant from the exotic blocks of 
Ma1la Johar is the main region of the mesozoic belt of the <Jentral Him1Uayas. 
There are three districts in this region with fossiliferous tria.ssic beds, the faunre of 
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whioh show relations to that of exotic block No. 2. But those relations are 
less close than the affinities between the present fa.una and the carnic faunre of the 
Alpine Hallstatt limestone. 

With the Daonella beds of Lauka in Kumaon the present fauna bas only one 
species in common, E.ypocladisaites su.baratus v. Mojs., an Indian representative of 
the group of OladiscUes aubto1'nati, which differs from the European B.ypocladis

cites subto1·natus by some very subordinate details. 
The number of species probably identical in the faunre of exotic block 

No. 2 and of the Tropites limestone of By ans is five. These species are the 
following:-

Proarcestes cf. Gaytani v. Klipst. 
Jovite1; cf. spedabilis Dien. 

,, dacifon11is Dien. 
Tl'upites r;l s1tbtullatiis v. Hauer. 
JJiscotropites if. sandlin9c11sis v. Haue1·, 

With tho Tropites sha]os of Spiti the present fauna has the following species in 
common:-

Jouitcs cf. spectabil/s Dien. 
Tl'opites if. subb1tllat11s v. Hnu. 
Proarcc:tcs ~l Gaytani v. Klipst. 

As species inclica.ting very close affinities the four following might ho men· 
tioncd :-.Anato11iites sp. ind. ex a.If. Henrici T. Mojs., whioh is certainly very 
nearly allied to Anatomites sp. ind. cf Bacchus v. :Mojs. from the Tropitcs shales of 
Lilang, Tropites sp. ind. aff. acutangulo v. Mojs.1 Juvavites (GriesbacMtes) 
Pseudomedleganus, which belongs to the same group of Ju//Javitina:, as Griesbachites 
Medleyanus of unknown geological age1 and Discophyllites Flowe1•i Dien. 1 which 
agrees with D. Blmeri from the Daonella beds of Lauka in all oharacters, except 
some differences in the arrangement of the sutural line. 

The presence of T1·opites aff. acutangulo, Jovites specta/Jilis and Jovites daci
formis increases the number of species with decidedly tuvalic affinities in the 
present fauna, and consequently reduces the preponderance of julic elements. To 
the species connecting the faunre of the julic and tuvalic substages in the Indian 
triassic province P1·oarcestes Gaytani has to be added. Thus the majority of 
species (7), which are referable to forms previously described, are distributed 
through \Joth the julic and tuvalic substages. Six species point to a closer 
relation with julic and four with tuvalio faunre. 

This analysis seems to show that in the fauna of exotic block No. 2 there 
is an assemblage of species indicating nearly equal affinities with the zones of 
Trachgcei·a11 ..A.onoides and of Tropites st~lJbullatuB. It cannot therefore be corre· 
lated with either of them directly or exclusively, but must be considered as a 
homotax:ia.1 equivalent of both substages. 
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III.-FOSSILS }'ROM EXOTIC BLOCK N0.5 (MALLA KIOGARH E.G.) 

Four exotic blocks of very small size were discovered by A. v. Krafft in the 
igneous rooks and black shales of the upper 1!1lysch near :lla1la Kiogarh encamping 
ground and marked on the map a.ccompanying A. v. Krafft's memoir (Meru. Geol. 
Surv. of India, Vol. XXXII, Pt. 3) as E. ll. ·1, 5, 6, 7. Blocks 6 and 7 yielded 
some fossils of Hassie age. In the concrctionary limestones of blook 4 no fossils 
were found. Blook 5 is described by A. v. Krafft as a massive, much altered red 
limestone. Among the small number of fossils collected, onf'I Ammonite has been 
notioed, strongly resembling- Sa9ece1·as (I. c. p. 162). A. v. Krafft consequently 
considered this block to be of middle or upper triassic age. 

The number of fos .. ils suitable for a determination is exceedingly small. The 
following two ~pecies arc represented among my scanty materials:-

CARNITES !:ip. incl. Pl. XVI, fig. 1. 

The fragments, whioh have been compared to Sageceras by A. v. Krafft, 
lJclong to a chambered whorl with a narrow and deeply excavated siphonal furron·, 
wl1ich is bordered by sharp, marginal keels. In its external characters this frag .. 
ment agrees equally well with rcprosenb.tives of the genera Sageceras v. Mojs. nnd 
O(o'nite1 v . .M ojs., but the character of its sutural line does not admit of any doubt 
that we have to deal with a species belonging to the latter genus. 

Of the suturnl line two lobes and saddles only are accessible to examination. 
'l'he snddlcs have rt>ached a ~ta.ge of development transitional between the brachy .. 
phyllic and dolichophyllic i;itages. 'J'hc ollter saddle corresponds with the adve11ti· 
tious saddle, the illnt>r one with the principal lateral saddle in Oa1·1z.ites floridiM 
'rulf. 1'he resemblance of the sutures to those of Oarnites floridus is -rery 
striking-, but a specific identification of my fragment is, ncvcrthPless, impossible, 
on account of its too incomplete state of preservation. 

PROARCES'L'ES sp. ind. ex aff. AussEAND v. Haner. PL XVI, fig. :l. 

A large specimrn of Arcestes is lying before me, showiag a diameter of nearl~· 

100 mm Notwithstanding its remarkable dimensions it is entirely chambered. 
The breadth of the whorls surpasses the height conside1·al!ly. ~rhe wel1-rounded 
external p::irt passes gradually into the ~imilarly rounded lateral parts. The um· 
bilicus is comparatively broad an cl surrounded by a high and steep wall. The 
umbilical margin is obtusely rounded. 

In the circumference of the last volution three varioes are faintly developed 
whioh are directed radially, and cross the external part without being turned for· 
ward. 1.1his character distinguishes om· species from the group of .A.rceates intusla -
biati, which it recall'! otherwise by the shape of its umbilicus. The varices a.re 
flat and low and disposed at regular distances. 
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Dimensions. 
Dinmeteroft.hashell 97 mm. 

,. ,, ., umbilicu.9 12'6 ., 

Hi~!\.~~u~~n { ab~va t~e ~=f~~ ~~~:1 ~~ 
Thickne11s of the last volution , 60 

Sutures.-The external pa.rt of my specimen having been injured by weather .. 
ing, it is not. possible to examine the details of the siphona.1 prominence, the most 
characteristic Clement in the sutures of Arceatea. Otherwise the sutures do not 
differ from those in the group of Lfrceatea hicarinati. The principal lateral saddle 
stands on the convexity, by which the external part merges into the sides. There 
are altogether five saddles outside the umbilical margin . 

.Remarks.-The determination of chambered nuclei of .tlrceatidce is, as a rule, 
uncertain, the chief features of distinction having been made on differences of nuclei 
and body-chambers by E. v. Mojsisovics. Although the present specimen shows 
in its general characters a great resemblance to Proaraestes .tl.usseanus v. Hauer 
(Cephalopoden von Aussec, Haidinger'a Naturwiss. Abhandl. I, 1877, p. 268, 'l1af. 
VIII, figs. 6-8), it can be inoluded in the group of A.1•aestes bicarinati with some 
reserve only. 

CONCLUSIONS. 

The carnio type of the fauna of exotic block No. 5 is obvious from the few 
remains quoted above, in spite of the great deficiency of the materials. Both 
Oa1·nites and the group of .Llraestes bfoa1•inati (Proaraestes) are restricted to the 
oarnic stage in the Mediterranean region, of which they are characteristic. 

IV.-FOSSILS FROM EXOTIC BLOCKS NOS. 16 AKD 17 ( KIOGARH 
HIGH PLATEAU). 

South of the Kiogarh high plateau two exotic blocks containing fossils of lower 
Hassie age have been discovered by A. v. Krafft and marked as Nos.16 and 17 on the 
map accompanying his memoir. In one place only the limestone was found in 
situ. A. v. Krafft (1. c. p. 166) desorihAs the rock as bedded, concretionary, chiefly 
of red colour, but with a few grey layers, thicker than the red beds. " It is 
impossible to say how ma.ny Hassie blocks were 01·iginally present, as they have all 
been more or less decomposf'd into large patohes of dCbris. We can distinguish two 
main occurrences, one (E. B. 17) situated near E. B. 18, a large number of permo
carboniferous crags, and the other (E. B. 16) somewhat higher up near the crest of 
a ridge running from south to north." 

Tbe fossils, which were collected bv A. v, Krafft in the accumulation of debris 
at both localities, have not been kept~ separate, the labels attached to the slabs of 
rock being marked" E. B. 16 and 17.'' I have oonsequently treated the fauna of 
the two blocks as a single one. Although not rich in well-preserved specimens, 
it is very interesting on account of it.s affinity with European faunre of lower lia.ssic 
age. 
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DIBRANCHIATA.. 

ATRAOTITES sp. ind. Pl. XIV, fig. 1. 

In two Him3.1ayan materials a species of Atraatites is represented by two frag
ments of phragmacones. They are casts without any trace of the test. The trans
verse section is circular. Angle of emergency very small. Distance of septa 
considerable, equal to three-quarters of the diametc1· of the anterior septum. 

The scarcity of my materials excludes any attempt at a specific determination. 
Phragmacones similar to the present ones have been desoribed from the Ma.rgarita
tus-beds (middle Lias) of the Schafberg by Geyer (Die mittelliasische Cephalopoden· 
fauna des Hinter Scbafbergcs, Abhantll. K. K. Geo!. Rcischsanst. XV, Bd. p. 65, Taf. 
IX. fig. 3). In the lower Has this group of Afractites is represented by .tl.. Ua1icus 
Guembel, and by an unnamed species of Valesaoca (Bukowina), which has been 
mentioned by Uhlig (Uber eine unterliasische Fauna aus der Bukowina, AbhandJ. 
des deutsch. naturwiss. med. Ver. Latos, Prag, 1900, Bd. II, p, 31). Atractites 
italicus Mich. (=odlioceropsis Savi ct Menegh.) is distinguished from our species 
by its elliptical cross-section. 

AMMONOIDEA. 

Fam.: PIIYLLOCERATifJk:, ''·Zittel. 

Gen.: PHYLLOCEB.AS, Suess. 

PHYLLOCERAS MONTGOMERY! nov. sp. Pl. XIII, fig. I; XI, figs. 3, 4, 

This beautiful speoies is represented in A. v. Krafft's collection by a large, 
fairly well-preserved cast, consisting entirely of air-chamberi:i, and by several exam
ples of smaller size. In its shape and sutures it shows a very great resemblance 
to Phyltoceras persanense Herb., from which it differs only by some characters 
of minor importance. 

'fhe shell consists of very stout, rather rapidly increasing whorls, which 
overlap one another to more than one half of their height, and leave a. compara
tively wide umbilicus open. Tho cross-section is rectangular with roundod-otf 
margins. The broad siphonal area is flatly arched. The grentest transverse 
diameter is situated in the middle of the height. The latera.l parts are almost, flat 
and pass into the vertical umbilical wall by an obtusely rounded edge, 'l'he 
surface of the cast has been slightly injured by weathering. It cannot be decided 
therefore whether or not a delicate ornamentation was p1·esent. But the absence 
of constrictions has been ascertained indubitably. 
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That this species is a Bim3layan representatil'e of the European group of 
Phylloceras persanense, is obvious from a oomparison of the iUustratiom• given by 
Uhlig and Fucini. Among the genus Phylloceras this group forms a very 
characteristic section, distinguished by its stout shape and rectangular cross-section 
and by the remarkable development of the principal lateral lobe among its sutnral 
elements. Among the species from the lower lias belonging to this group there is 
unfortunate1y only a single one, Phylloceras persanense HerLich (Szeklerland, 
Mittcil. aus dem Jahrb. dcr .Kgl. Ungarisohen Geologischen Anstalt, V, p. 111, Ta.f. 
XX, E. fig. 3; XX, F . .fig. 1), of which sa.tisfactory information is gh-en by the 
memoirs of Uhlig (U eber eine unterliasische Fauna aus del' Bukowina, Abhancll. 
Deutsch. naturwiss. med. Ver. Lotos, Prag, 1900, Bd. II, p. 15, l'af, I, fig. 1) and 
:Fucini (Ccfalopodi liasioi del ~Ionte di Cetona I, Palreontographia Ital. VII, 1901, 
p. 22, Tav. IV, figs. I, 2}. To this species om Him6.lnyan type is certainly very nearly 
allied, although_ it is specifically different. Both species agree in the shape of the 
cross-section, which is almost identical, but Ph,11lloceras Montr1omergi has more 
rapidly increasing whorls, which overlap one another le's ~trongly, a wider 
umbilicus, and no constrictions. 'fhe absence of constrictions distinguishes our 
species likewise from Pk. Calais :.\Ieneghini (Fossiles du Medo lo, Paleont, Lombarde 
4e ser. p. 24, rrav. III, figs. 1, 2), Pk. (l1ebium Fuoini (t. c. Palreont. Ital VlI, p. 
27, 'l'av. V, figs. 5, 6) and Ph. microgonimn Gemmellaro (Sui fossili clegli strati a 
Per . .Aapaaia etc.1 p. 10, Tav. I, figs. 4-6). In the relative size of the umbilicus our 
Him3.layan form agrees better with the latter species than with Ph. persa11ense. 

European species of this grnup, which are conspicuous by the absence of 
paulostomatic constriotiomi, are Phylloce'J·as lepto1Jhyllum v. l:iam'1', Ph. subc.1Jlind1·i· 
cum Neuma.yr, and perhaps Ph. Hebertinum ReynCs.* 

Phylloceras leptophyllum v. Hauer is only known to us by the unsatisfactory 
description and illustrrition given by Hcrbich (1. c. p. 112, TaL XX, H. fig. 1). 
It differs from Ph. persanense by its whorls increasing more rapidly. In this 
character it approaches our Him6.layan specimens very closely. No front view of 
F. v. IIauer's type having been figured by Ht1rbich, a closer comparison is, unfor
tunately, not possible. Provided a complete agreement in their extern'll cha.racters 
should bo proved, no sr>ecifio identity of P. teptopkyllum and P. M1J11tgome1•yi 
could be established, regarding the difference in the arrangement of their sutures. 

Phylloeeras subcylindricum Neumayr (Zur Kenntnis der Fauna des unter.sten 
Lias in den Nordalpen, Abhandl. K. K. Geol. Reichsamt. VII, p. 22, 'faf. T1 fig. 
15) is distinguished by higher, more strongly compressed an:! more slowly incre1s
ing volutions but agrres with Ph. Montgomeryi in the width of the umbilicus. 

* PAyUore-ras alo11ti11.ttm GfDUrellaro (Sqj foseili degli alrAU Ii Tcrcbt"at11la .dspasia, ~k, P"lcrmo, 188i, p. 9, Tav, 

], fig. 7; II, figii. 18-20) cnnnot be rouDted among those species, 1111 might be suggested from a cursory examiDation of 

Gemmellaro'sillustruHoD on Pl. I, 6g. 7. The smaller e:i:ample is provided with folll" or fin1 constrictions, ag ill obrious 
from Gemmell.no'a de~cription. Pouipeekj hat discovered a species either identical with er very closely allied to 
PA.alf>'1Jf.ifJfWI ia the liaPsiu atrat.a of Ke~aik taeb, Asia Yinor. This spacin ahows dee1> cun!Jtricli.:m~ with their 
direct.ion hirned very abongly lorwud (Pa1mcntologisehe und stratigraphieche Notiwn na~1 Analolicn, Zeitach. 
Deut.ach. Geol. Gu. 49, Bd. JF97, p. 733, Taf. XXIX, figs. 6-8), 
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PhyllocerafJ Hebe1·tinum ReynCs ( Essai de geol. ct palCont. A veyronnaises, p. 
94, Pl. II, fig. 3) is a dwarf species, with its lateral parts more strongly arched 
than in Ph. pe.rsanense. In general its cross-section seems to be less distinctly 
reefangular, especially in the types from the »ieJ.olo, \Vhioh have been illustrated 
by Mencghini (Fossiles du ~Iedolo, 1. c. p. 30, Pl. III, fig. 6), which is provided 
with whorls of ne:uly elliptical outlines. The species from the Kessik ta.sh (Asia 
Minor), which h1s been refe1·red to Ph. Hebe1·tin1tm by Pompeckj (Zeitscbr. 
Deutsch. Geol. Ges. XLIX, p. 730, Taf. XXIX, fig. 10), shows a closer affinity to 
Ph. persanenae than the types from the Medolo. The grfmtest transverse diameter 
lS situated in the upper portion of the height, the lateral parts and siphonal 
area are flattened les;; distinctly and the umbilicus is narrower than in Pli. 
Montgorneryi. 

Dimenttions. 
Diameter of the 5hcll 

,, ,, umbilicus 

Ht~i1~.~fui\:n { ab~,•c l~:c ;~~~\c:~ ~~~~~i 
ThickDes~ of the last volution • 

82 mm. 

12 
43·;j 

" 36 

Sttlttres.~The sutural line j., not entirely known to me. As far ns ncccssible 
to examination it agrees pretty well with t.he sutures of Phylloaeras persane11se. 
The less rich ramificntion of the branches and the more massive shape of the saddles 
may be partly clue to a stronger weathering of the casts in my Him6layan speci
mens. In the chief character.!! of the sutural line, namely, in the high position of 
the siphrmal lobe and in the witlth of the lateral lobes, especially of the principal 
lateral lobe, there is a complete agreement between the two species. 

The principal lateral lobe is nearly twice as deep as the siphonal lobe and is 
tripartite at it.s base. The following lobe~ diminish gradually in depth. The 
siphonal lohe is narrow, biti.d and divided by a median prominence with entire 
borders. The siphonal saddle is diphyllic. Of its t.wo lat.eral branches the inner 
one projeots strongly beyond the inner terminal leaf. The lateral saddles a1·e 
also diphyllic. The principal lateral and siphonal saddles are of nearly equal 
height. 

The sutural line can only be traced as far as the outer wall of tlie first auxi
liary saddlf', but from its position we are allowed to suggest that the number of 
auxHiary elements must have been comparatively small, smaller probably than in 
the types of Ph. persanense illustrated by Uhlig and Fucini. 

The sutural line of Phylloce1·as leptopliyllum, v. Hauer, although imperfectly 
known to us by Herbich's illustration, differs certainly from the sutUl'es of Pk. 
persanense and P. Montgomeryi by the shape of the siphonal saddle. Whether or 
not Fucini is right in uniting P. leptopkyllum with P, con'Dea:um de Stf'fani (Lias 
inferiore ad Arieti dell' Appennino setter.trionale, Atti Soc. Toscana di !lcienze nat. 
in Pisa, Memorie, VIII, 1887, p. 4.9, Taf, I, :fig.14; II, fig. 16), cannot be decided 
un1ll Ja1ger materials of both species are available for examination. 
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.Remarks.-'l'he propriety of uniting the gl'oup of Phylloceras pe1·sane11se with 
the mbgenus Geyeroceras Hyatt, whioh has been proposed for tl\8 Mcommodati,Jn of 
Ph. cyUnch·icum Sow. and its allies, is que~tionable. The t1Vo groups agree in the 
rectangular shape of their transverse sections and in the generality of their ex
ternal characters, hut the sutural line of Ph. cylind1·foum is distinguished from the 
sutures of Ph. persanense and its allies by the triphyllic arrangement of the 
siphonal saddle and by the deep position of the siphoual lobe. To me both charac
tf'l's appear to be of sufficiellt importance for separating the present species from 
Hyatt's subgenus Geye1·oce'J'as. 

PaYLLoCER~s ScLA.TERl nov. sp. Pl. XII, fig. 2; XIII, fig. 3. 

rrhis species, \l'hich is represented by t'vo nearly complete and well·presm·ved 
casts and by some'fragmentary exa.mple.<i, is closely u,llied to Phylloceras Lipoldi 
v. Hauer, from the lower lias of the Mediterranean province. The .\Ieditcrranean 
species, which is well known to us from the memoirs of F. v. Hauer (Beitraegn zur 
Kenntnis der Heterophyllen in den ccstcrr. Alpen, Sitzgsber. Kai~. Akad. d. 
Wiss. XII, 1854, p. 884, Taf. HI, figs. 8-10), H.eynCs (Monographie des Am
monites du Lias inf6rieur, Atlas Pl. XLIV, figs. 27-31), Geyer· (Ueber die liasi
schen Cephalopoden des Hierlatz bei Hallstatt1 Abhandl. K. K. Gcol. H.eichs:mst. 
XII, p. 220, Taf. I, fig.i. 1:l, li) and Fucini (Cdalopodi liasioi del Uontc di Cctona, 
Pakcont. Ital. VII, 1901, p. 24-, Tav. IV, fig. 9) is distin!!nishPd by its comp:ira
tiveiy wicle umbilicus and ovoid oross-section. In both characters my Himalayan 
species agrees with the European type, from which it differs, howevt>r, by its higher, 
more strongly compressed whorls, which incrense more slowly. But in gene1·al 
the two species approach each other so closely in thefr external features, 
t.hat with transitional shapes at hand, the Himalayan form might be termed a large 
and compre:;sed variety of Ph. Lipoldi. 

In my large1· type-specimen exactly one-half of the last volution belongs to the 
bocly·chambeL'. The umbilical wall i~ very steep and separated from the flanks by 
an obtusely rounded edge. 

Fucini considers Phylloceraa Hebe1•linum H.cynes to be the nearest ally to Ph. 
L·lpoldi. This near affinity is, how~ver, restricted to the type from Medolo, as 
illustrated hy l\Ieneghini (Fossiles du l\fodolo, Pal6ontologie Lomb. IV, A.ppendice, 
Pl. III,fig. 6) and not extended to the types from Arnyron asdescrihed by B.eynCs, 
or from Asia Minor, which have heer1 discovererl by Pompeckj. From the present 
species Meneghini'~ examples of Ph. Hebm·tinum differ remarkably by their whorls 
increasing more rapidly, by tlie absence of a distinctly defined umbilical margin, 
by their inflatecl and regularly Plliptical-not ovoid-oross-sections, and by their 
smaller umbilicus. 

Tn Phylloceroa Waehne1'i Gemmellaro (Sui fossili degli st1•ati a Ter . ..Jspasia, 
p. 11, Tav. I, figs. 1·3) the whorls increase stiJI more rapidly, the lWlbilicus 

Ii: 2 
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is considerably smaller, and tbe gr(•atest transverse diameter is situated above the 
middle of the height, 

Phylloceras anc.vlonotos de Stefani (Lias inferiore ad Arieti del Appennino 
settentriona.le, Atti Soc. Toscana scienze nat. Pisa1 Mem., Vol. VIII, 1887, p. 50, 
Tav. II, fig. 15), which. is considered ns identical with Pk. Lipoldi by Facini, has 
been based on a fragment too incomplete to warrant a certain identification. It 
shows no closer affinity with our Himalayan speoies, having mora elliptical outlines 
and a narrow umlJilicus. What is seen of tbe sutural line of .Ph. ancylonutos in de 
Stefani's illustration does not agree with tbe sutures of .Ph. Lipoldi, the siphonal 
saddle appearing to be considerably larger th1n the principal lateral one. 

Dimensio1UJ. 
Diameter of the 9hell 

,, ,, um'·Hicu• 
Height of the ( abo,·e the umbilical suture 

lni•t Yolution ( ., ,. prece<ling whorl 
Thk',,;n11<=s of the l11st 1·olution • 

76 mm. 
12 .. 
38'6 " 
26 " 

a. 26'6 ,, 

Sutures.-The illustration11 of the sutural lines of Phyll. Lipoldi. in the 
memoirs of F. v. Hauer, Geyer, and Fucini do not agree in a satisfactory manner. 
The differences are too remarkable to be explained by the differont state of 
preservation of the examples examined.. 'fhe sutures illustrated by F. v. Hauer 
and Geyer show u assive salldles with broad stems, whereas the lobe line figured by 
Fucini is con~piouous by vny slender saddles with elongated branches and small 
terminal ph~·lla. 1 h~ve had the opportunity of examiniog Geyer's type-specimen 
from the Hicrlatz ancl of coll'dncing myself of the absolute correctness of his 
drawings. 

The sutures of Phyll. Sclateri t:iko an intermediate position between those 
in Geyer's type from the Hierlatz ancl in Fucini's examples from the lower lias of 
)[ante di Cetona, exhibiting saddles which are deeply incised, hut provided with 
large tPrminal leaves. All saddl('s are rliphyllio, as in Pk. Lipoldi. The siphonal 
lobe is ns det>p as the sec'Jnd lateral one, not remarkably inferior in length to tha 
principal latf·rn.l Jobe, and rnry narrow. All the lateral lobe:> are tl'ipa.rtite at their 
base, the median point being the longest. 

'!'here are four aux.iliary lobes a.nd three corresponding s.iddles developed in the 
last septum preceding the borlr-clmmber. 

The siphonal saddle has four branches, including the two terminal phylla. It 
is considerably shorter than the principal lateral saddle. 

P:e:YLLOCERAS sp. ind. aff. SCL!.TERI, Dien. Pl. xnr, fig. 2. 

This speoies, which is represented by a single, imperfectly presei·ved cast, 
recalls still more strongly Phylfoceras Lipotdi than the typical Ph. SclateN. 
It hao the lateral part. not flattened, but regularly although moderately arched, and 
a. comparatively high and steep umbilical wall, which is separated from the flanks 
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by an obtusely rounded edge. 1l'be umbilicus is wider than in Pkyloceras .Lipoldi 
and in Pk. Sclateri. 'l1l1e whorls envelop one another for two-thil'd parts of their 

entire height. 
.DimensifJns. 

Diameter of the ~11cll 
., ,. " umbilieug 

Height of the I abonl the umbilicp,} suture 
la~t volution l ., ,. preudiug whorl 

Thiekllne of the last \"olution 

56 mm. 

12 

26 " 
20 " 
21 " 

Sut 1wes.-'rhe sutures are distinguished from those of Phyllooeras Sclater& 
by a smaller number of auxiliary lobes, corresponding to the larger dia'.lleter of the 
umbilicus. There are only three auxili&L'Y lobes and two saddles developed. 'l'he 
umbilical margin divides the second auxiliary saddle, wheL·eas in Pk. Sclateri three 
auxiliary saddles are exposed within the distance between the second lateral saddle 
and. the umbilical edge. 

PHYLLOCERAS HoRSEFIELDII nov. sp. Fl. XII, fig. 3. 

The specimen illustrated, a cast consisting of air-chambers only, agrees in its 
external f~atnres with Phylloceras oe1iotriu,,, :b.,ucini (Cefalopodi liasici del Monte 
di Cetona, Falreont. Ital. VII, 1901, p. 34, 11av. V, figs. 81 9; VI, fig. 1) in such a 
remarkable way, that I should not have hesitated to identify it with this character
istic species from the lower lias of Italy but for tho fact that the less complicated 
structure of its sutural line required a specific separatioa of the Himalayan form. 

It is provided with rapidly increasing, very high and strongly compressed 
whorls, which include a comparatively wide umbilicus. The lateral parts are 
very flatly curved, reaching their gl'eatest transverse diameter below the middle of 
their height. The umbilical margin is narrowly rounded. 

From the typical sh~pe of Phylloce1•as Zetes d' Orb. ( :.=.Anmwnites keter
opkyllus amalthei, Quenstedt, Cephalopotlen, p. 100, 'l'af. VI, fig. 1) our specimen 
rliffers chiefly by it~ wider umbilious. It is distinguishecl both from the species 
from Enzesfeld, which h•1.o; heen united with Pk. Zetes by F. v. Hauer (Cephalopo
den aus dem Lias der not·dOstlichen Al pen, Denksehr. Kais. Akad. d. ·wissensch. XI, 
1855, p. 56, Taf. XVIII) and from Ph. psilomorphitm Neumayr (Zur Kenntnis 
der Fauna des untersten Lias in den Nordalpen, Abhandl. K. K. Geo!. Reiohsanst. 
VII, p. 21, 'l'af. II, .lig. 4) by a more regularly oval shape of it.s cross-section. In 
those two species the lateral parts converge as flat planes frol:!l the place co1·
rdspondin~ to the greatest transverse diameter, to1vards the rounded external part, 
whereas they are curved very distinctly in the direction of the umbilicus. This 
imparts to their cross-sections a sagittal 01· subsagittal shape, whereas in my Him!i.
layan species the lateral parts are distinctly and regularly1 altb.ough discretely, 
arched.. 

Phylloceraa globel'rimum Neumayr (I. c. p. 20, Tai. II, figs. 2, 3) is too imper
fectly known to permit of n closer comparison with the present species. 
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Dimensions. 
Diawc!('rofthc shell 

" ,, ,, umbilicus 

H~~~~tv~tW:n { nb~ve t~'.e ~;:~~\~~ ~~:1~:.j 
Thickueu of the last volution 

. 67 
6'5 

' 39 
• :!8 

20 

Suturea.-'Ihe sutures of this species are very much like those fo Phylloce1·as 
dubimn Fucini (I. c. p. 27, Tav. V, figs. 5, 6) and in the Italian types of Phylloceras 
Lipoldi described liy that author. 

The siphonal lobe is shorter than in Pk. dubium, as it. does not reaoh the 
length of the second lateral lobe. The principal lateral lobe is very broad, nearly 
as lil'oad as in tho group of Pl1. persane1He Herb. All the lobes as far as known 
arc tripartite at their base, but with the lateral branches arranged asymmetrically 
to the median indentation. The saddles are diphyllic, with large terminal lenves. 
The lateral branches are especially well developed in the siphonal ~addle, which is 
proYidcd with a narrowcl' stem than the rest of the saddles. 

There are two auxiliary saddles present within the dis\ance from the second 
lateral saddle to the umbilical margin. 

From the sutures of Pkylloceras oenotrium the sutural line of this species differs 
so remarkably by its more simple structure, that a close affinity of the two forms 
is rather doubtful, notwithstnnding their great external similarity. F01· its nearest 
relationship we will porhaps ha,·e to look among the group of Pk. Lipoldi. From 
Pit .• ":i"clateri the present species is distinguished not only by its external features, 
but also by considerable difJE'rences in its sutural line, especially by the liuge size 
of its siphonal saddle, which is ramified more richly. 

P:e:YLLOCER . .\s CALDWELLII nov, sp. Pl. XTII, fig. 4. 

This species, rrhich is represented by a single, almost entirely chambered 
cast in A. v. Kra:fft's collection, belongs to the relationship of Phylloceras Ho~·ae

fieldii, as is obvious from the similar structure of its sutural linr. 
In its external shape and involution it is distinguished from Ph. Horaejieldii 

by its whorls being mol'e strongly convex and arched less regularly. The greatest 
transverse diameter is situated in the umbilical region. In the l>osterior half of 
the last volution it coincides with the umbilical margin, which is rounded off 
sharpl~'· i\""ear the aperture it is shifted somewhat towaL·ds the lower part of the 
flanks, which pass into the high and steep umbilical wall in a more regularly 
rounrlecl curT"e. Thus the transverse section is of a decidedly subsagittal shape, 
much more so than in Phglloceraa oenotrium Fueini. 

This character of the cross-section distinguishes our species from the group 
of PTt. fi·ondosiem ReynCs (Essai de g6ol. ct paleontol. Aveyronnaises, Paris, 1868, 
·p. 98, Pl. V, fig. 1). In the typical shapes of Pk. frondoaum the cross·stiction 
i" acrording to Pompeckj (Zeitschr. Deutsoh. Geo!. Ges. 49, Bd. 1897, p. 729). of 
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regularly eBiptical outlines, whereas it is slightly oval in some forms desoribetl by 
Fucini (Cefalopodi lia.ssici del Monte di Cetona Ptc. I, Pal. Ital. VII, 1901, p. 43) 
as transitional shapes connccUng the typical Ph. J~·oiidos·um, and Ph. Waehnerf, 
Gemm. But in some of them the greatest transverse diameter is situated as close to 
the umbilical region as in our Himilayan species. 

The siphona.l part is narrowly rounded at the beginning of the last volution, 
but becomes curvell more f1atly in the vioinlty of the aperture. 

The umbilicus is as wide aud deep as in specimens of Pk. oe1iotrfom of 

equal size. 
Llimensions. 

i)i11met~r of the shell 
,, ,. ,. umbilicus 

i~:~~h;oJ~S::} a~re t~e ;::;~ic~~ s;t~~i 
Thiekne~s of the lllllt volutio11 

. 82 rum, 

• 48 .. 
• 85 .. 
. S2 ,. 

Sut1wes. -Agreeing in general with those of Phylloce1·as Horse.fieldU. All 
main saddles diphyllic. Three auxiliary lobes and saddles outside the umbilical 
s11ture. 1'he se.xmd auxiliary lobe coincides with the umbilical margin. The two 
inner auxiliarv saddles are monophyllic. 

'fhc m03t" charactecisti~ feature in the sutural line is the shape of the 
principallateral lobe, which is very large at its base and very nar1'01v in its upp~r 
portion, whei·e the branches of the bordering saddles approach one anot!1er 
considerably. A stroag divergence of the basal branches of this lobe has also been 
notice(l in Pkyllocercu H01·sefieldii aurl in thu gi·ollp of Pit. froiuloswn, but in 
none of the species belonging to the latter group is it developed as strongly al) in 
Ph. Oaldweltii, in which the diskmoa of the extreme basal p'lints of this lobe is 
equal to two· fifths of the entire radius. 

This remarkable enhrgement of the basal region is resti·icted to the p~·incip:ll 
latt•ral Jobe. rrue second lateral lobe is of normal shape-. Its median terminal 
point reaches considerably deeper than the two lateral points, whereas in the 
principa.l lateral lobe the dilforen·.!e iu depth between the three basa1 points is 
almost insignificant. 

rl'he terminal brauches of the two lateral lobes approaching one another \'cry 
closely, the stem of the principal lateral saddle is lacecl at its base more strongly 
than in Phylloceras Horsefieldii, 

Remm·ks.-Among the unclescribed species of Phylloceras from the lower 
Lias of Adneth thel'd is one, which. from its external similarity, might be suppo,~ed 
to be nearly allied to the present form. 

PaYJ,LOCBRA~ sp. ind. ex: aff. DIENER! Rosenbg. Pl. XII, fig. 5. 

'l'hi~ is a; very remarkable species of Phylloceras, which deserves mentioning 
notwithstanding the very incomplete and unsatisfactory state of preservation of the 
only specimen available for description. 
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It is a widely umbilicated Phylloceras with flatly arched lateral parts and with 
a nearly elliptical cross·seotion. Tho greatest transverse diameter corresponds to 
the middle of the height. Tho siphon.al part has not been preserved nor am I able 
to give any exact measurements of the cross-section. 

The most remarkable foature of this species is the development of distinct 
narl'Ow paulostomatic folds, which are directed radially and show an inverse 
imbrication. The two folds, which are clearly exposed in the figured fragment, 
are disposed at right angles. Traces of a third radial fold have been noticed 
exactly opposite the antedor one. rrhc folds were probably connected with faintly 
marked paulostomatic constrictions, but the poor state of preservation of my only 
type-specimen is not sufficient fol' a positive conclusion. 

In the lower Has of the Kratzalpe (.':3alzburg) there is an undescribed species, 
for which the name Phylloceras Dieneri will be proposed by Rosenberg, who is 
studying the fauna of this locality, which recalls the present cast in its external 
features. It is also provided with radial folds, which arc disposed at right angles, 
each quaili·ant of the last volutio11 being !ieparated from the neighbouring one by 
a radial fold, which is accompanied by a low constriction . 

.Dimensions.-Not measurable. 
Suforea.-~ ot known. 

Subgen.: SoHISTOPIIYLLocER..J.S Hyatt (Grou1J of Pkylloce1·aa 
Uermcesenae Herb.) 

PnYLLOCEIUS (SCUISTOPHYLLOCERAS) MONGOLICUM nov. sp. 
Pl. XI, fig. 2; XU, fig. 1. 

This species is a representative of a. very remarkable group of Phglloceratidce 
which is distinguished by wide umbilici and by a triphyllic termination of the 
principal lateral saddle. Two Alpine species of this group have been studied 
most carefullyJ namely, Phylloae1'as Uermmsense Herb. and Pli. planispira 
ReynCs. To both of them our Himalayan form is very closely allied, without, 
however, being actually identical with either of them. 

The new name Pkylloceras mongolicum is proposed for two speoimens. One 
of them is well preserved and nearly complete, one half of it' last volution belong
ing to the body-chamber. The seoond one is a fragment of the last volution, 
comprising the last air-chambers and a poiiion of the body-chamber. In this 
specimen the sutural line has been excellently preserved. 

The nearly complete specimen illustrated on PL XI, fig. 2, agrees in its shape 
and dimensions very closely with the type-specimen of Phylloceraa Uermr.esenae, 
Herbich (Szeklerland, Mitteiluogen aus dem Jahrb. d, ungar. Geol. Aust. V, p. 
113, 'faf. XX, K. :fig 1). The slowly increasing whorls leave a wide umbilicus 
ope.:i. 'fhe shape of the sliell is disciform, with strongly compressed volutions. 
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The transverse section is irregularly ovoid, with the. largest transverse diameter 
situated iu the lower part of the height. 

In their involution the two specimens do not agree exactly. In my 
Him&layan type the whorls overlap one another to more than one half thefr 
height. In Herhich's type·speoimen the rate of involution is less consider
able, bnt among the Alpine representatives of Phylloce1·aa Uermmsense, illustrated 
and described by Waehner (Beitraege Zlll' Kenntnis der tieferen Zonen des Lias 
in den nordc:estliohen Alpea, Beitraege zur Palreont, und Geol. Oesterr.·Ungarns, 
etc., Bd. XI, p. 173, Taf. XXIII, figs. 3·5, T•f. XXIV, figs. 1-8), there are some 
examples in which the overlap of the two last volutions is scarcely inferior to tl'at 
in Ph. mongolicum. 

The siphonal part is sharply rounded, more sharply even than in any of the 
Alpine examples of Phylloceras Uermr.eaeme illustrated by Wnehn~r, but never 
acute. The lateral parts are marked off from a steeply inclined umbilical wall 
by an umbilical edge, which is obtusely rounded. But the umbilical wall is 
neither as steep nor separated from the lateral parts as sharply as in the majority 
of the Alpine types of Ph. Ue-rmwaense. It is especially in thP- inner volutions 
that the low umbilical wall passes into the lateral parts more gradually. In this 
character my specimen might be compared with the European type illustrated hy 
Waehner on PI. XXIII, fig. 3, 

The peristome has not been preserved, but a deep contraction preceding the 
aperture of my type-specimen might perhaps indicate the vicinity of the actual 
peristomE", provided it were not aceidental. 

As has been demonstrated by Waehner, in Phyltoceras Uermres"nse an inter
nal sbelly ridge is occasionally developed along the mediau line of the sipbonal 
part. In casts the presence of this internal ridge is marked by a deep, angular 
depression or furrow. Specimens showing this external furro1v have been de
scribed as Ph. aulonotum by Htrbich (Szeklerland, I. c., p.115, Taf. XX, G. fig. 2). 
It is worth mentionhig that among the materials collected by A. v. Krafft there is 
also a fragment with the trace of a siphonal furrow, recalling somewhat oasts 
of Ph. aulonotum. It is too fragmentary to permit of a specific identification. 

Wachner's amalgamation of Phylloceras Ue1·mresense and Ph. aulonotum has 
been doubted by Prinz (Centralblatt f. Mineral. etc., 1906, p. 238), who eonsiders 
the latter species as the prototype of a new subgenus Kochites (= So!1istophyllo· 
ceras Hyatt), but I am not inclined to follo1v his view, agroeiug entirely with 
Uhlig (Centralblatt, l. c., 1906, p. 421), that no valid arguments ha.Ye as Yet been 
raised against the correctness of the results of Waehnees careful studies. · 

It is not impossible that a broad and Jaw keel occurs in the Yiciuity of the 
aperture of my Himri.layan type-specimen, as has been described in lal'ge 
examples of Phylloceras Uermcesense by Waehner, but its presence cannot be 
ascertained, this region of the external part having suffered from weathering. 

Paulostomatic constrictions or folds are entirely absent in all my specimens. 
Fragments of the shelly substance, as far as preserved, are nearly smooth. Of 
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the radial stripes and strire, which have been described and illustrated in Pkyllo· 
ceras Uermrnen'te b.v \Vachner, no traces have beeu discovered, but this 'fact may 
he partly due to the i'llperfect condition of the test. 

PhyUooeras Uerrncl!Bense is c~rtninly more nearly allierl to Ph. mongoliCum 
than any congcnerfo species of this group. There exists also a close !iimilarity with 
Pk. planispirtJ ReynCs. The chief character of distiriction between the two 
species is the difference in size, Pl1. planispira being a small form which never 
exceeds 50 mm. in diameter. As has been remarked by Uhlig {Ueber eine unter. 
liasische Fauna aus der Bnkowina, Lotog, Prag., 1. c., p. 17), the umbilical wall 
of Phylloceras planispiNt al ways ~lope;, at flat angles, and has a brondly rounded 
mru·gin. In these two features our species agrees more closely with Pk. Uermt:e~ 

sense. 

Dimensions. 

Di11metcr of the ehcll 

,, " ., umbilicus 

H 1~:1~z1~~r0~ { nb~vc t'.:e ~;i;~~\~a~ !.i~rle. 
Thickne~s of the lns! ,·olulion 

92mm. 
30 
35 JI 

22 " 
22 " 

Sufore.j.-'L'he sutural line show11 a remarkable similarity with the sutures of 
Phyllor:eras UermaJBe,,tte, from which it differs, howeyer, by the more robust ~hape 
of the sarldles, tho phylla h~ing- oousiderahly smaller in comparison to the stems, 
and hy the smaller numbm· of auxiliary clements. In both characters it t=cems to 
agree, perh!lps, somewhat more nearly with the sutures of Pk. planispira, although 
s closer compnrison is 1·endered difficult b,v the incorrect illustration iii Reynes' 
memoir and by the very small size of the sutural lines which have been illus~ 

trated hy Uhlig and Geyer. 
'l'bc siphonal lobe is very short, reaching less deeply than the extrrnal branch 

of the principal later&l lobe. The second lateral lobe is shortel' than the principal 
one, but longcl' than the first auxiliary lobe-which should, perhaps, be designed 
more exactly as third lateral lobe. From the first auxi1iary lobe the line con· 
necting the basal points of the following two lobes runs in a radfol direction toward 
the umbilical suture. A third lobe is situated on the umbilical wall. 

An equal number of auxiliary elements has been counted in small examples of 
Pkylloceras Uermcesense by \Vachner, whereas fuU-gro\\'n types reaching the 
dimensions of our specimen (Pl. XII, fig-. 1) are provided with six auxiliary 
lobes. 

The siphonal saddle is diphyllic, the inner terminal leaf being the higher One. 
The second inner leaf following underneath the terminal phy1lum projects 
rather strongly, making the principal ph)·lla of this E'addle npproach a t.ripartiie 
arrangement. 'fhe principal lateral saddle is distinctly triphyllic, the middle leaf 
being the highest, the external phyllum standing l'l. little deeper than the internal 
one, and at a nearly equal !el'el wit.h the inner tC'rminal pbyllum of the siphonal 
-saddle. It is considerably larger than its neighbours. The two following saddles 
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eshibit a diphyllic an·a.ngement. The secon'l auxiliary s:iddle has one singb term· 
inal leaf. 

It is obvious from a comparison of the sutural lines in Phylloceras Uermce
aen8e ancl Pli. mongolioum that there is an almost complete agreement in the 
arrangement of the phylla of the saddles, even in the minor detail!!. Ne,•ertheless 
there exists a decided difference in the general shape of the saddles, the lobes being 
comparatively broad, the stems ma.~sive, the phylla small and sle~der in my Him8.l~ 
ayan species. 

Should the differentiation of the present species not be considered justified by 
its cxtemal features of distinction-which in this as in so many other C'ases is 
only a matter of individual conception or personal judgment-the structure of its 
sutural lino would, according to my opinion, require its separation from Phyllo

ce-ras Ue1·maJsense. 
Remarks.-'fhere is some difference of opinion among palreontologists regard

ing the syi:;tematic position of Phylloeeras Uermcesense. 
If all Phgllo(JeratidaJ with a wide umbilicus are included in the genus (or 

subgenus) Rkaaophyllites, as interpreted origin.ally by K. v. Zittel (Hanclbuch dcr 
Palreont()\ogie, II, p. 439), Ph VermaJsense must certainly be grouped with this 
genus. Th~ interpretation of Rkaaopk:;llites proposed by E. v. :Mojsisovics in 
1902 would not give us any clue for a clecision, because, of the two characters of 
subgeneric importance, namely, presence of a short siphonal lobe and diphyllic or 
triph~'llic arrangement of the main saddle~ but monophyllio auxiliary saddles, the 
fir"t chara~ter is developed in Pk. Uermt:1!sense, whereas the second is not. 

If the subgeneric designation of Rkaaopkyllites is restricted to those forms of 
Pkylloaeras in which the body-chambl'r differs from the chnmbererl parts of the 
shell in shape and soa.lpture, or in which the auxiliary series is united into a sus
pensive lobe, as has been proposed by E. v. Mojsisovics in 1882 and by Geyc1· in 
1886, it is equally difficult to decide whether or not Ph. Uervuesense should be 
grouped with Rhaaopkyllites. Shape and sculpture of the hocly-chnmbcr do not 
agree exactly with those of the chambered parts of the shell, because occasionally 
a shelly internal ridge and a low keel a.'l'e dP,veloped in the body-chamber. The 
anxiliary elements are not united into a sloping suspensive lobe, but show a serial 
arrangement, decreasing in size quite regularl.v from the second lateml lobe lo t.he 
umbilical suture. 

Hyatt (Zittel's Text·book of Palroontology, English edition, Cephalopoda, 
p. 568) has elevated Pkylloceras aulonotum Herb. 1 which, according to 'Ynebner, is 
identical with Pk. Uermmsense, to the rank of a proper subgenus, SchistopliylltJ
ceras. To the same group of PkyUocerafo Prinz has applied the suhgenf'rio 
designation of Koakites, whioh, regarding the law of priority in pa.lreontological 
nomenclature, can.not be accepted. 

The subgenerio value of a character, which is rath_er faintly marked and not 
~ven devfl]oped in all specimens of Ph. Uermresense, might be quostioned. It 
might also be taken into consid~ration, as it has been remarl(ed by Uhlig, that the

u 2 
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development of a keel in Pkyllocef'aB is a very subordinate feature in the history 
of its evolution, the carinate forms disappearing without having given rise to any 
progeny. If a subgeneric rank should, notwithstanding those objections, be attri· 
buted to the group of Phylloceras Uerm<Baenae·aulonotum, the present species from 
the exotic blocks of Malla Johar ought, probably, to be grouped with Schiatoph9llo
ceraa, although the presence of a keel has not been ascertained. 

Subgen. : RRACOPHYLLITEB v. Zittel. 

RHACOPHYLLIT.ES cf. GIGAS Fucini. Pl. XI, fig. 1. 

1901. Rkacopkyllites giga1 Fucini, Cefalopoii lia.sici del Monte di Cetona., Pte. 1, Palmont. Ital. VII, 
p. 56, Ta.v. IX, figs. 2-5. 

This species is represented in A. v. Krafft's collection by a well-preserved cast 
without any trace of its shelly substance. It consists both of air-chambers and 
the body-chamber, to which exactly one half of the last volution belongs. It is an 
Indian representative of a group of Rhaaophyllitea which is widely distributed in 
the lower and middle lias of Eul'Ope, and is very nearly allied to Rkacopkgllitea 
giga~ Fuoini, Rk. transsylvanicus Hauer and Rh. diopsis Gemm. I have referred it 
to the first of these three species as cf., although it is perhaps not exaotly identical 
with it. 

With the type of .Rh. gigas illustrated by Fucini on Pl. IX, fig. 4, of his above
quoted memoir, my Himalayan specimen agrees in all its characters of specific 
importance. The whorls are strongly compressed and include a wide umbilicus. 
The lateral parts are very gently arched and separated from the high, steeply 
inclined umbilical wall by a distinct, obtuse edge, which becomes gradually 
rounded in the body-chamber only. The largest transver~e diameter is perhaps 
situated a little higher than in Bk. gigas, but the difference can be insignificant 
only. The external part is regularly rounded, neither inflated nor truncated. 

The surface of the chambered parts of the shell is smooth. Near the begin
ning of the body-chamber an indistinct sulcus or constriction has been noticed 
c1·ossing the sculpture in front at oblique angles. The sculpture, which is restricted 
to the body·chamber, consh1ts of strong and moderately sharp ribs, which are 
separated by broad intercostal valleys. Fifteen ribs are counted altogether within 
the circumference of the body-chamber. The ribs are slightly falciform and 
describe a crescent-shaped curve, with its convexity turned forward in crossing the 
siphonal area. This is the place where they reach their maximum strength, whereas 
they are obliterated gradually in the lower part of the flanks. None of them 
reaches the um bilicnl region. 

From the Italian type of Rkacophyllitea gigaa our speoimen differs in some 
subordinate details of its shape and sculpture. Its whorls increase more 
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rapidly, as is obvious from a comparison of the dimensions in the two following 
~xamples :-

Diameter of the shell 
,, ,, ,, umbilicus , 

He~ght J of the last volution 
Th1okness 

Him8.layan type-
specimen. 

• 89 mm. 

22 .. 
• S7·5 ,. 

23'5 .. 

Fucini's type· 
specimen (Pl. IX, fig. 4). 

78 mm . 

17'5 " 
35 .. 
17•5 ,, 

'fhe difference in the width of the umbilicus is larger than in the height of 
the last volution.. Nor do the proportions of height and thickness in the transverse 
·section agree exactly, our Himalayan form being comparatively thicker than the 
Italian type-specimen illustrated by Fucini on Pl. IX, fig. 4. But there are some 
other European examples of Rh. gigas which seem to agree better with our speci-
men in this respect. Fuoini did not succeed in ascertaining the presence or 
absence of a constriction in the body-chamber of his specimens, although their 
absence in the chambered pa1·ts of the shell was made certain. 

If Fucini's suggestion, that the ribs originate in the vicinity of the umbilical 
margin, could be proved to be correct, this character might be counted among the 
subordinate features of distinction, as in our specimen none of the lateral ribs 
comes near the umbilical margin. 

Among Fucini's illustrations of Rhaoophyllites gigas no view, unfortunately, 
has been given of the external part. Thus it is impossible to say whether or not 
there exists a complete agreement in the direction of ribs in that region between 
the Himalayan and Italian species. 

A second species, to which the present one appears to be very closely allied, 
is the gl'oup of forms from the lower lia'!l of Monte di OetonaJ which have been 
united with Rkaaophyllites trans.9ylvanious v. Hauer by Fucini (I. c. p. 52, Tav. 
VIII, figs. 1-7). 

As has been demonstrated by Uhlig (Ueber eine unterliasische Fauna aus 
der Bukowina, Abhandl. d. deutsoh. naturwiss. Med. Ver. Lotos, Prag, 1900, II, 
Bd. p. 20), the name Rkaaopkyllites transsulvaniaus must be assigned to the 
specimen illustrated by Herbich on Pl. XXI of his memoir" Das Szeklerland" 
(Mitt. aus d. Jahrb. d. Ungar. Geol. Anst. V, 1878). From this type of the 
species our Himalayan specimen differs considerably by the smaller number of 
its ribs, which are curV'ed more strongly along the siphonal area. But among 
Fucini's materials numerous forms have been assigned to the Hungarian species, 
which might be considered as shapes intermediate between Rh. transsglvani cus 
and Rh. diopsis Gemm., some of them bearing a greater affinity to our species 
than the typical Rh. transsylvaniaus. It is especially the var. dorsooavctta 
Fucini (Pl. VIII, fig. 7) which approaches our specimen in_ the shape of its cross· 
section and in the direction of the lateral ribs crossing the siphonal area in 
crescen.t-shaped curves. But the number of ribs is considerably larger in all the 
Italian types illustrated by Fucini. TQ this distinctive feature the presence of 
faintly marked pmulostomatic oonsttfotions in the chambered parts of the Italian 
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shells must be added, wherea9 such are certainly absent in my Himiilayan 
specimen. 

A thfrd species which might put in a chim for closer comparison with t.he 
present one is Rhaaophylliteil diopsis Gcmmellaro (Sugli fossili degli strati a 
Terebratula .t1.spasia della contrnda Rooct: rosse presso Galati, Giorn. di sci. nat. 
ed econ. Palermo, 1881, p. 6, Tav. I[, figs. 6·8; VI, figs. 1, 2). 

The specific independence of Rhaaophyllites diopsis has been questioned by 
C. de Stefani, Greco, Fucini and Uhlig, who adrncated its amalgamation with Rh. 
llardii :i\frnegh. But in his ahove·quoted memoir (p. 50) Fucini, disagreeing 
with his former view, insists again on a sep:u·ation of the two species, restricting 
the name of Rh . .Nardii to Meneghini's t.ypc-specimen from Campiglia (I. c. Pl. 
VII, flg. 1). 

A comparison lrntween Gemmellaroie type-specimen of Rh. diopsis (figs. 6, 7) 
and my Himalayan example is rendered difficult by the fact that the first is 
provided with the test, whereas the latter is a cast. 'l'he number and strength of 
ribs are somewhat larger in Rh. diopsis1 and the ribs are turned forward more 
stronglr. The entire absence of constrictions has beP.n remarked expressly by 
Gemmcllaro. From our species Bh. diopsis is, moreover, distinguished by the 
opening of the umbilicus near the aperture of its body-chamber whorl, where its 
umbilical suture leaves the normal spiral. 

Two body-chamher fragments from the Hierlatz, whicll have been described 
as Rhacopliyllites qf diopsis hy Geyer (Uebe1· die Iiasischen Cephalopodcn des 
Hierlatz bei Ilallstatt, Abhandl. K. K. Geol. Reichsanst. XII, p. 225, 1raf. I, fig. 20), 
appronch our species in the strength and dit"ection of tl.Je ribs more closely than 
Gemmellaro's type, but are distinguished by the smaller height and greater width 
of their trans\cr!le sections. 

From other congenedc species with ribbed body-chambers our specimen is 
easily distinguished. RltaMphyllites N(trdii Meneghini -in the na1·row circum
scription proposed by Fucini (I. c. p. J~B, Tav. VII, figs. 1-7)-and llh. libe1·tus 
Gcmmellaro (I. c. p. 4, ·rav. U, figs. 1·5) ha.l'e wider umbilici and deep constric
tions. Rh. l1mensis de S~efani (Lias infer. ad Arieti 1 I. c. p. 57, Tav. III, figs. 1, 2) 

and Rlt. Quadl'ii Menegh. are pl·oviied with a more delicate ornamentation a.ud 
with paulostomatic constrictions affecting both the chnmberod parts of the shell 
and the body-chamber. 

Suiitres.-The sutural line of the present specimen differs from the sutures of 
Rliacophyllites gigas 01· Rh. transsyloanicus by some insignificant details only. 

The siphonal lobe is bifid, very narrO\V and short, not reaching deeper than 
the middle of the length of the principal lateral lobe. The luteral lobes are 
tripartite. As in Rh. gigas, the arrangement of basal branohes is different in the 
two lobes, the denticulations adjoining the stem of the prinoipal lateral saddle 
being less deep thun t.he opprndte one~. From the first auxiliary lobe the suturaJ. 
line descends towards the umbilicus, thus. exhibiting the arrangement of sutures 
ehara.oteristio in typical representatives of Rhacophgllite11. The number of 
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, auxiliary lobes could not be ascerLained1 but I do not think that more than three 
could be developed in the last septum preceding the body.-chamber. 

The siphonal sadclle is lower than the principal lateral one. It is diphyllic. 
The inner terminal branch is higher and larger than the outer one. Fucini 
describes this s'l<ldle as triphyllic, counting the large lateral inner branch among 
the terminal leaves. With this view I am, however, obliged to disagree, the two 
real terminal phylla being distinctly laced at their base and thus separated from 
the next lower phylla., which must consequently be considered as lateral, not as 
terminal ones. 

The laternl saddles are diphyllic. The second lateral saddle differs fl'Om the 
corrEisponding element in Rh. gigas by the larger size of the outer lateral branch. 
Another subordinnto ditference consists in the shape of the main saddles, which 
are laced at their bases morn strongly in the present example. 

RHACOPHlLLl'l'ES scBOFA..RIFORlIIS nov. sp. Pl. XII, fig. 4. 

This species of Rhacopkgllites represents a very peculiar type, which is 
distinguished by the trumpet-shaped enlargement of its body-chamber in the 
apertural region. 

My type-specimen is a somewhat fragmenta1·y east, but sufficiently well 
preserved for a1Io1ving a rntisfactory reconstruction, which is enough to render con
spicuous all its external features. In its involution it agrees almost equally well 
with some widely umbilicatetl species of Pliylloce1•a1 (Pk. Sclate1·i Dien., Ph. 
persanenae Hel'h.), as with some types of RhacophylUtes stelfo Sow., p;:,sscssing 
comparatively narrow umbilici. It has beeu groupecl with Rhacophyllites in 
this memoir on account of its abnormal body-chamber. 'l'be remarkable change 
in the cross-section of tho last whorl is obvious from the following measurements:-

Diometerofthealtei\ 

,, ,. umbilicus 

~Jl~J;~~m J at the boginning of the lllat volution 

~hJ~kh:CH} corrcaponilin;..: to a cliomcter of 62 mm. 

¥1~~ft~iess} naar the npcrture 

96mm. 

15 " 
20 " 
11·6,. 

32 " 
2L•5" 

38 " 
ab. 42 ., 

The last volution begins with a high an1 strongly compressed oross-section 
C1f a subsagittal shape, the latflral parts converging from the umbilical region, which 
corresponds to the grea.te.i;;t transverse diameter, as very flatly arched plaues 
towards t.he narrowly rounded siphonal part. The whorl increases rather rapidly 
as far as thP. middle of the last volution, changing its transverse section very 
slowly, which turns gra~ually from a subsa.gittal into a more regularly oval shape. 
In the vicinity of the aperture the width of the cross-section increases far more 
considerably than its height, and the greatest transverse diameter is shifted 
·towards the middle of the volution. Thus a trumpet-shnped inflation of tl1e 
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apertura.l region is produced, recalling a similar trumpet .. shaped opening ot 
the aperture in some species of Lutoceraa (Neoma.yr). 

The actual peristome has not been preservP.d, but oannot have been situated 
considerably in front of the aperture in my cast. 

The surface is entirely smooth, without any traces of folds or paulostomation 
constrictions. 

Sutu1·e1.-N ot known. 

Fam.: PLEURACANTHlD.E Hyatt. 

The careful researches of Waehner have acquainted us with a very interest·· 
ing stock of Ammonites, whioh seem to mark transitional stages connecting 
Pkylloceras, Lytoaeras and PBiloaeras, thus provin.g the common origin of all the 
"Widely different families of liasic Ammonoidea, the roots of whioh must probably 
be looked for in the triassic genus Monophgllites (Mojsv&rttes). 

To the groups of transitional forms, combining characters of Phyltoceras, 
Lytoceraa and Psiloceras, a speoial systematic position should be attributed, By 
uniting one of them (Eupl1yllites Waehner) with the Phytloceratidte, a second 
one (Ectocentrites Waehner) with the LijtoceratidtB nnd a t.hird one, consisting 
of two more genera (Pleuracantliites Can. and Analytoceras llyatt) in the new 
family of PleuracanthidtB llyatt has not taken sufficient care of their natural 
connection. I should prefer to accept the new family of Plenracanth;dm, which 
has been proposed by Hyatt, as a descriptive term for all gl'Oups of forms by which 
the gaps between P!tylloceras, Lytoceras and PaUoceras are bridged over in the 
lower liassic age. 

It is very interesting to find representatives of this remarkable family in the 
lower lias of the Him:ilayas. The presence of two genera at least, Pleuracanthites 
and Analgtoce1·as, has been ascertained. The presence of Euphyllites and 
Ectocentrites is as yet doubtful, although vel'y probablP. 

Gen.: ANALYTOCEBAS Hyatt. 

1900 . .A11alytoce1"0.s Hyatt in K. v. Zittel, Text-book of Pa.lieonto\ogy, Vo!. I, Cephalopoda, P• ii68. 

ANALYTOCERAS sp. ind. aff. ARTICULATO Sow. Pl. x, fig. 4. 

Hyatt has been fully justified in elevating Lytoceras articulatum Sow. (A. 
d'Orbigny, PalOOnt, fran9. Terrains jurass. I, p. 312, Pl. 97, figs. 10-13) t.o the 
rank of a proper genus. Although this species apprnaohes a typical Lytoceras in 
its external characters, its sutural line differs so remarkably by the tripartite 
arrangement of its lateral lobes that it oannot be left in that genus. 

In the Him&layan colleotion a single specimen has been found, which exhibits 
so close a relationship t.o .fi.nalytoceras articulat1im thnt in a better state of 
preservation it might, perhaps, have led to an identification with the European 
fossil. Only the last volution has been preserved, and e~en this has been seriously 
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injured by weathering. It has the external shape of a typical Lytoceraa, wit.h 
whorls increasing as rapidly as in the specimen illustrated by Waehner on Pl. VIII, 
fig. 2, of his monograph of lower Hassie Ammonites of the eastern Alps (VII, Teil, 
Bcitraege zur Palooont. u. Geol. Oesterr. Ungarns, eto., Bd. IX, 1895). Although 
the surface of the whorl is badly corroded, traces of the original ornamentation are 
visible in the umbilical region of the apertnral portion of the lJocly-chamber. The 
sculpture consists of numerous, thin, radiating lines which are occasionnlly inter
rupted by stronger folds. These folds are smooth, as in .Analytoee1•fls artic~~latum, 
never :fimbriate, as in the group of Lytoceras flmbriatum. 

JJimensions.-N ot measurable. 
Sutures.-Tbe sutural line agl'ees very closely with that in full-grown speci· 

meas of .A.nalytoceras artioi~lafom. The siphonal lobe is very short, bifid and 
divided by a low median prominence. The most characteristic element is the 
principal lateral lobe, which shows a tripartite arrangement of its branches, two 
lateral bronches being disposed symmetrically to a median one. '.rhis arrangement 
of the lateral lobes differs widely from what is seen in a. typical Lytoceras, where 
the lobes are divided into two branches by a median secondary saddle rising from 
the base. 

In this character .A.nalytoceras very closely approaches Ple1H"Ctcmithiles and 
Ectocentrites, and thus enters into the series of forms connecting the two families 
of Lytoceratid(J] and Psiloceratid(J]. 

r.L1he sipbonal and principal lateral saddles are diphyllic. Their details Jui.Ye 

been partly destroyed by weathering, but what remains is yet sufficient to show 
that they were arranged on the same plan as the corresponding sutural elements in 
.tJ., m•t1culatum. 

I have not been able to trace the sutural line beyond the first auxiliary lohc, 
which is united with the second lateral saddle into a suspensive lobe. 

One half of the last volution belongs to the body-chamber. 1'he sutural line 
illustrated in the figure corresponds to the last septum. 

Gen.: PLEURACANTIIITES Canavari. 

PLEURACAN'J'lll'fES sp. ind. aff. DIFORMIS Sow. Pl. xv, fig. 3 • 

.Lytoceras hiforme Sow. has been elevated to the rank oE the protot~·pp of a 
proper genus by Cannvari (Atti. Soc. Toscana sci. nat. Proc. verb. III, 1883, 
p. 279). The distinctive characters oE this new genus, for which the 1rnme 
Pleuracanthites was proposed by its author, haT"e been studied in detail by 
Waehner (Bei.tracge zur Kenntnis der tieferen Zonen des untercn Lias, etc., VII, 
Teil, Beitr. Palreont. u. Geol. Ocsterr. Ung., etc., IX, 1895, p. 27). According to 
his diagnosis this genus is distinguished from Lytooe·ros, with which it agrees in 
its general shape and involution, by the presence of a. long body-chamber corn-
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pr1smg more than one entire volution, deep latera.l · sinuses or crescentie 
tubercles, and indistinctly developed siphonal crests. 

A species agreeing in all these characters of generic importance with the 
European prototype of l'leuracanthttes is repre~cnted in A. v. Krafft's collection 
by a single specimen, which, although incomplete, is sufficiently well preserved to 
permit a safe determination. 

In its involution the present example agrees best with the Alpine type, 
distinguished by whorls increasing rather rapidly in height and thicknes.s. The 
cross.section of the inner whorls recalls very strongly that in Waehne1·'s speci· 
men from Schreinbach illustrated in Pl. IV, fig. 1, of his memoir. It is nearly 
elliptical, with an obtusely rounded siphonal edge, but is considerably thicker than 
high. In the last volution the height increases more rapitlly than the width. At 
the same time the siphonal crest becomes obsolete and the greatest transverse 
diameter is shifted gradually from the middle of the flanks towards the umbilical 
r<'gion. This change in the shape of the bod~·-ohamber is restricted to the vicinity 
o( the aperture, and is a feature of sped:fic distinction between ou1· form and 
Plettraccinthites biformis (Sow.) Canavari (Beitr. z. Fauna d. unteren Lias von 
Spczia, Palreontographica, XXIX, p. 156, Taf. XVII, figs. 8-11), in whioh the 
shape of the cross-section is not subject to any Y&riation throughout its entire 
length. 

The actual pcristome cannot have been situatecl far from the ~tperture of 
my specimen, the last traces of septa being visible in the ·third quarter of the 
penultimate whorl. ~Iy specimen was certainly provided with a long body
chamher, cxcccJing the last volution in-length considerably. 

The ornamentation is not very strongly marked in my specimen, hut. this 
charactn may be due to its state of preservation, the smfaoc of the cast having 
been injured by weathering. Sinuses corresponding to pa.ulostomes are, however, 
noticed at several plaocs in the penultimate and last volutions. They agree 
exactly with the corresponding sculptural cleruents in Pleuracanthites biformis. 
In the penultimate whod they are even combined "TI"ith broadl~· elevated, crescent~ 
shaped knobs or folds, exactly like those in tho inner Tolutions of 'Waehner's 
type-specimen from Schreinbach illustrated on Pl. III, fig. 2. 

In the body·chamber a gradual obliteration of the sculpture is marked by ·the 
absence of concentric folds. In the vicinity of the aperture, where the surface 
of the cast has been preserved ~atisfactodly, two delicate paulostomatic stripes are 
exhibited, forming deep siruses with their convexities turned backwards. 

Dimensions. 

Diam&t.ar of the abell 
., ,. umbilieWI 

:::~~ea11 } of the IMt volution 

~:i!itesi J at the begi1111i11g of the last volu.tiou 

70Ullll . 
30 
20 .. 
16 .. 
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Suturea.-Of the sutural line thf;} siphons.I and principal lateral lobes and the 
siphona.l sa.ddle only are known to me. They seem to agree very closely with the 
corresponding elements in Pl. biformis. 

The siphonal lobe is short, very narrow n.nd provided with a high median 
prominence. The siphonnl saddle is richly ramified and its terminal phylla are 
comparatively small. 

Gen.: EuPHYLLITES Waehner. 

EUPRYLLtTES sp. ind. {?) Pl. XV, fig. 5. 

The materials of the genus Eupkyllites in A. v. Krafft's collections are very 
scanty indeed, and I have as much hesitation in placing them in this genus as in 
venturing on their generic determination at all. Nevertheless I think it 
advisable to mention them here as by them the presence of an Ammonite in the 
liassic crags of ~fall a Johar is indicated, which in its external characters seems to 
show a close affinity to the smooth variety of E1ephyllites Struckrnanni Neumayr 
(Zur Kenntnis det• Fauna des unter$tcn Lias in clen Nordalpcn, Abhandl. K. K. 
Geo!. Reichsanst. VII, p. 36, Tai. VI, fig. 5). 

3Iy i;.pecimcn is a cast of the body-chamber comprising exactly one half 
volution, with fragments of tho penultimate whorl adhering to it. In its involu
tion it takes a position intermediate between some triassic species of IJiscophyllites 
(.D. neoJu.rensis Qnenst.) and Eitphyllites Strttcknumni. A reconstruction of its 
outlines make~ me suppose that tho width of its umbilicus was 32 mm., cor· 
responding to a diameter of 85 mm. But in the shape of the cross-section there 
is a complete agreement with the type-specimens of E. Struckmanni, as illustrnted 
by Waehner (Beitrae~e zur Kenntnis cler tieferen Zoncn cles unteren .Lia11 in den 
nord6stl. Alpen, Beitr. Palreont, u. Geol. Oesterr. Ungarns, etc., XI, p. 170, 
Taf. XXII, figs. 1-S; XXIlI, fig. 1). The lateral parts are perfectly flat, running 
parallel and passing grrulually into the roundecl siphonal part, whereas they arc 
separatecl from the steep umbilical wall by an obtusely rounded edge. The propor
tion of height and thickness is 34 : i4 mm. 

'fhc surface of the ca.st, which has been partly injurccl 1Jy weathering, is 

entirely smooth. 
The present cast 11as heen broken off, unfortunately, in front of the la.st 

septum. Thus the terminal leaves of the two lateral saddles only have been pre
ser,·ecl. They arc largo and l'ounded elliptically as in Psiloceras Ol' in Schistophgl

loceros Uermresen1Je Herb. 

Gen.: EcTOCENTRITES Waelmer. 

ECTOCENTRIU:s sp. ind. (a:ff. ALTIPORMIS Bon.?). 

A body-chamber fragment of large dimensions reminds me of the equally
sized example of Ectooentrites altiformis Bona.rem (Oefalopodi i;inemur_iani del 

L 2 
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Appennino oentrale, Palreont. Ital., 1899, V, p. 73, Tav. IX, figs. 4-6) from the 
lower Has of Monte cli Cetona, which has been illustrated by Fucini (Palreont, Ital., 
VII, 1901, Tav. XLV, fig. 1). The cast is stron~ly weathered and not worthy of 
illustration. The crOss~Section is suboval and compressed, a height of 55 mm. 
corresponding ta a width of 39 mm. The external part is regularly rounded 
and passes into the fhttened la.tern! parts without any intervention of a distinot 
umbilical shoulder. The umbilical wall is high and steep and unites with the 
flanks in a sharply rounded margin. 

'l'be sculpture consists of numerous ribs, 1thich are disposed rather irregularly. 
'l'he presence of marginal tubercles could not be ascertained. '!'he siphonal part 
was undoubtedly smooth. 

A more minute description of the prernnt cast is precluded on account of its 
insufficient state of preservation. But it is nevertheless interesting to establish the 
fact, that the genus Ectocenfrites is probably also represented in the Himtilayan 
lias. 

Fam.: .Lll.4.LTJJJ:/IJ.Jf Fisch. 

Gen.: OxYNOTICERAS Hyatt. 

OXYNOTICERAS sp. ind. ex aff. GREENOL'GHI Sow. Pl. X, fig. 5. 

The fragment of a body-chamber is comparable by its shape and sculpture with 
0:-cynoticeras Guibaliwwm D'Orbigny (Pale.mt. fran9nise, Terrains jurass, I, p. 
259, Pl. 73) or with 0. Greenougki Sow. (W1·ight, Lias Ammonites, Pulreont. Soc., 
p. 387, Pl. XLIV, XLV). It belongs to a moderately compressed and sharply 
carioated ammoniLe, whose surface was covered with numerous undivided ribs. 
The trnnsverse section agrees best with that of the species from Adneth, identified 
with O. G~·eenougki by F. v, Hauer (Cephalopoden aus dem Lias der nordcestlichen 
Alpen, Denkschr. Kais. Akad. d. Wiss. XI, 1856: Taf. XII, fig. 1). It is lanceolate 
and compressed less Rtrongly than in 0, oxynotum Quenst., from which it differs 
also in its ornamentation. The flanks, which are moderately convex, meet at an 
angle of 60 degrees. The kf'el is acute, 

The umbilical region liaving been completely destroyed in my fragment, 
nothing can be said about its involution. Notwithstanding its defective condition 
it is sufficient for certifying the presence of the genus Oxynoticeras in the liassic 
fauna of the exotic blocks of Malla Johar. A specific dt"termination is impossible, 
because the fragment represents a stage of growth in which nearly all species of 
O:cynoUceras, as distinguished by Hyatt (Genesis of Arietidm, Smithson. Instit., 
1885, p. 214), are still provided with acute keels. 
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Fam.: .IEGOCEJ.Li.TJ.IJ.IE Neum. 

Gen.: SCBLOTREIMIA. Bayle. 

ScnLOTIIEilUA sp. ind. ex: ali. TRAPEZOID.A.LIS (Sow.) Can. Pl. XV, fig. 2. 

This is a typical species of the genus Scltlotlieimia, with slowly increasing 
whorls, a wicle umbilicus and with radial ribs, which on the siphonal part are 
interrupted along a median furrow whern they terminate from either side in 
stout, knob-shaped elevations. T·he ribs are not turned forward in the vicinity of 
the siphona.1 margin, as in the majority of species belonging to the group of Scltl. 
wigulafo, but mof't one another from either side of the external furrow in a 
straight line. This character is known in Sehl. Gharmassei d'Orb, of cxtra
Alpine, in Sehl. t1·apezoidaUs, Sehl. ventr•ioosa Sow. and Sehl. posttaurimt 'Vacha. 
of Alpine species. 

Among those species Sclilotheimiri Ohwwwssei shows a less near affinity to 1.be 
pl'esont form than the Alpirn• types, especially ScM. trapezoidalis (Sow.) Canavari 
(Unt. Lias von Spezia, Palreontographica, XXIX, p. 165, 'faf. XVII, figs. 8, 9). 
Although the only Him<llayan specimen available for examinatfon is, un
fortunately, fragmentary, it permits a satisfactory reconstruction of its shape and 
sculpture, sufficient for a. closer compa.rison with Sehl. trapf'zoidalifl, which is well 
known to us from the c:lreful studies of Waehner (Beit1·aege zur Kenntnis dcr 
tieferen Zonen des unteren Lias, etc., Beitr. z. Palreont. Oesterr. Ungarns, etc., IV, 
p. 185, 'l'af. XXI!I, figs. 1-4; XXI, fig. 6). 

In its general shape and involution my Him!ilayan specimen differs from Seltl. 
frapezoidalis by its more slowly increasing whorls and by its wider umbilicus. In 
these external features it reminds us rather of Sc/il. Donar Waehner (1. c. p. 172, 
Taf. XIX, figs. 4; XXI, figs. I, 2) or of Sehl. ezfrctnodosa ·waebuer (I. c. p. lGS, Taf, 
XX, figs. 7-11), than of Scl1l. trapezoidalis, but from both species it differs 
essentially in its so11lpturd. The lateral ancl siphonal parts a1·e nearly fiat, impart
ing to the m·oss-section. a rectangular outline, with rounded-off angles. 

The sculpture consists of single ribs. As far as the defective stilt.a of preserva
tion renders the ornam.entation visible, no dichotomous ribs have been noticed. 
The ribs a!'e of moderate strength, almost perfectly radial, with a very small forward
turned genicula.tion near the siphonal margin. 'l'hey originate at the umbilical 
margin as delicate folds, but increase in strength considerably, while crossing 
the lateral parts, till on the siphonal area they swell into stout, knob-shaped 
elevations, which stand opposite each other on both sides of the external 
furrow. It is this character of ornamentation which imparts to ihe Himd.layan 
species a. similarity with Sehl. frapezoidalis. 
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Dimemions. 
Dillml•ter of the ehell • 

,. "umbilions 

~~!::ei;e} of the hut volution 

6lmm. 
94 " 
20·5 " 
15 " 

Suturea.-Tbe last septum separating the body·cha.mber from the preceding 
air-chamber is exposed in. rough outlines. Only the siphonal lobe and saddle are 
known in detail. Siphonal lobe narrow and divided by a high median prominence, 
each wing terminating in a single sharp point, very similar to the corresponding 
sutural element in Salilotheimla Donar, as illustrated on 'faf. XIX, fig. 4d. of 
Waehner's memoir. Principal lateral saddle united with the following elements 
into a suspensive lobe. 

One-third of the last volution belongs to the body-chamber. 

Sc£ILOTllEIML\. nov. sp ind. Pl. XI, figs. 5, 6; XV, fig. 4. 

This species h ucarly allied to the p1·eccding one, from whioh it diffea·s chiefly 
by its strongly inflated wlwrls and by its coarser sculpture. 'l'hc ribs arc high, 
acute and rarely dichotomising. As in the preoeding species:, they arc turned for
waL·d very little in the vicinity of the marginal shoulder. 

The cross-section is oval, the lateral p1.rts being gently cw·vcd, not flattened. 
The whorls increase slowly and surround a wide, open umbilicus. A more minute 
descdption of this species i,; prech1dcd, on account of the fragmentary state of the 
casts available for examination. 

lJ·imensions.-Xot. measurable. 
Sutlwes.-Xot known. 

Sce:LOTHEDHA sp. ind. aff. MARllOREA Opp. PL XIV, fig. 5. 

A fragment of a. chambered cast of a large Sehlotheimia shows its affinity to the 
Alpine gl'Oup of Sehl. ma1•morea Oppel (Palreontologische Mitteil. a.us dem Museum 
des bayr. Staates, 1862, p. 130) by its sutural line, which is extremely complicated, 
much more so tha1J. in any of the extra-Alpine representatives of this genus. It 
onl~' needs a comparison of the sutural line of my speoimen with the illustration 
given by Waehner on Pl. XXII, fig. le, of his "Beitra.ege zur Kenntnis der 
tiefcren Zonen des unteren Lias in den nordcestliehen Al pen" (Beitr. Palreont. 
Ocsterr. Ungarns1 etc., IV, 1886), to see that we have to deal here with a species 
which is "Very nearly allied to Sehl. marmorea. rrhat the lobes are less broad in 
proportion to the s:tddles, cannot be considered as a distinctive feature of im· 
portance, as this charaotel' is subject to a remarkable variability in Sehl. marniorea. 
As has been stated by Waehner, individuals with low whorls are, as a ii.tle, 
provided with more slender and deeper lobes than type.; with strongly compressed 
and high volutions. 
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The median prominence is high, broad and strongly serrated. The siphonal 
lobe is deeper than in Sohl. rnarmorea, taking an intermediate position between the 
median and lateral indentations of the principal lateral lobe. The two wings of 
the sipbonal lobe diverge very strongly. From the base of the siphoual saddle 
an accessorial branoh is cut off by a very deep iodentation. 'l1his branoh is con· 
spicuous by being Jess deeply serrated than the rest of the branches and by the 
rounded off lines of its secondary indentations. It corresponds exactly to the 
massive branch at the base of the outer margin in the siphonal sa.J.dle of Sehl. 

marmorea, but it is provided with larger denticulations. 
The siphonal saddle is very richly ramified and reclines towards the prin~ 

cipal lateral saddle, whioh is the higher one. In both sarldles the branches of the 
outer margin are considerably larger and developed more richly than those of the 
inner one. 

The second lateral lobe is very short and united with tile following sutural 
elements into a suspensive lobe. The sutural line, as il1nstrated in fig. 5, is not 
accessible beyond the second lateral lobe, but on the other side of my cast two 
auxiliary lobes nre exposed, although the sutural line has there been strongly 
injured by wcathel'ing. 

In its external features this fragment doeg not differ considerably from cquale 
sized specimens of Schlotheimia marmo1·ea. But it must be borne in mind that a 
closer comparison is, unfortunately, excluded by its fragmentary condition. 
Neither the rate of involution nor the cros.s-section of the whorls arn known to me. 
1.'he lateral parts are flatly curved and covered with numerous ribs of moderate 
strength, which are provided with acute edges. In tbe marginal 1egion they arc 
directed forward more strongly than in Sehl. Oharmassei d.'Orb., but a little les:-
strongly than in the typical Sehl. marnio1'Clt. There is no distinct siphonnl 
furrow developed in the middle of the external part, but only a smooth zone, 
along which the ribs nre interrupted. They do not correspond exactly along 
both sides of this zone. 

Among tbe specimens of Scl1lotheimi'a mm·moreli illustrated by Waehncr it is 
the middle-sized type from the Kammerkaralp~ (1. c. Taf. XXJI, fig. 2), which 
agrees best with our example in t.he shape of the siphonal part .. 

The fragmentary condition of this specimen does not allow of any me<taure
ments of .its parts. 

Gen.: AfGOCER~JS "'aagon . 

..EGOCERA.S sp. ind. (ex aff. BIFER Qucnst. ?) Pl. XlV, fig. 6. 

I have mentioned this poorly preserved fragment of the side of an outer whorl 
as the only represrntative of the genus .LEgoce1·as Waag. in the fauna of 
exotic blocks Nos.16 and 17. It is, however, not sufficient 1o enable me to rome 
to a tolerably eertain oonolusion about its specific position~ although it might 
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perhaps be placed near .28g. bifer Qucnstcdt (Cephalopoden, p. 83, Taf. IV,fig.14, 
Der Jura, p. 103, Taf. XIII, figs. 11-13, Ammoniten des schwrebisehen Jura, I, 
Lias, p. 169, Taf. XXII, figs. 7·27). 

The whorl is subquadrangular, with the externa.1 part well rounded. Number 
of ribs small, about fifteen in the oircumference of an entire volution. Ribs short, 
straight and stout, elevated into obtuse knobs near tho siphonal margin. Knobs 
connected by low bridges, which cross the siphonal area, but not by distinctly de .. 
veloped external rhombi. Tbe fragment cannot be attributed therefore to the 
group of .,,Eg. planicosta Sow. 

The regular character of ribs iu our fragment seems to distinguish it from full
sized specimens of .L'Eg. bifer as illustrated by \Vright (lt:onograph on the Lias 
Ammonites, Palreoutograph. Soc. London XXXIV, Pl. XXVI, figs. 1-4) in a 
very rPmarkable way. But these characterist.ic features of the European species 
are only developed in later stages of growth. Young examples possess straight, 
radially directed ribs, which are connected by ]ow, forward-curved bridges across 
the siphonal part. 

A specimen reminding us of t.he present fragment in its extnnd features and 
sculpture has been described from the lower lias of the Hierlatz as .LEg. bifer by 
Geyer (Uebct· die liashchcn Ccphalopodon dc9 Hierlatz bei Hallstatt, Abhandl. 
K. K. Geol. Hcichsanst. XII, p. 200, Taf. III, figs. 18, 19). From this and from 
the equal-sized specimen of ./Egooeras bifer anntefosus Quenstedt {Ammoniten, 
etc., 'faf. XXII, fig. 20) our specimen seems to differ only b~· its external ridges 
being lower and by its ribs lrning stouter and broader. 

If we take into consideration that this habit represents a mode of variation, 
which is likely to be de, eloped still moL'e strongly in later stages of growtlt, the 
indepeuclent position of the present form cannot well be doubted. 

Fam.: ,JRIETIJJ,£ Y. Zittel. 

Gen.: ARIETITES Waagen. 

I am in accordance with the vien·s of Wachner, JC v. Zitte1, Boese and Uhlig 
in rejecting the subgl'nerio divisions of the genus A.rietites, which have been 
proposed by Hyatt (Genesis of Al'ietidre, Smithson. Instit., 1889) and. in retaining 
the name .Arietites foL' all g1·oups of liassic forms, which are provided with 
strong radial ribs and keel fUl'rows accompanying n. distinctly devclopPd median 
keel. 

This genus is rather richly represented in the Him6.laya.n lias. In the follow .. 
ing descriptions four species have been enumerated, but their actual number is 
probably larger, the defective state of preservation not permitting of specifio 
determination of several examples. 

AH spr.cics are closely allied to types from t~e Io~er liM of the Eastern Alps, 
which are well known to us from the careful researches of Waehner. 
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ARIETITES cf. CoREGONENSIS (Sow.) Can. Pl. XIV, fig. 2 ; XV, fig. I. 

1882 . .lEgoceras Corcgo11c11se Cnnavari, Beitm@go zur Fauna des uut. Liu von S~czia, Pnl<eontographfrn 
XXIX, p. 173, Taf. XIX, figs. 12-16. 

1888 . .Ariceiter Corc101m1sis Wnehner, lleitrroge zur Kenntr.is der tieferen Zonen des nnt. Lbs in dl'n 
notdrestl., Alpen, V, Theil, U<'itmoge i.o.r P!\lwont. o~ster1·. Ungnrua, etc., VI, p. 3ll, Taf. XXI, 
figs. 1-3; l:XII, figa. 1-'1, XX [JI, figs. 1·4; XXlV, figs. l-6. 

This remarkable spech·s is represented by two fairly complete specimens. The 
smaller example is able to make up for the deficiency of the innel' volutioas in tb.e 
larger one. For their comparison with the Alpine form numerous ex~1mples from 
the lower lias of Adneth, Bl·eitenberg and Enzesfcld have been available to me 1 

among them some of W R.ehncr's type-specimens. 
In the larger specimen the whorls overla.p one anotheL' but very little. 

The last and penultimate whorls differ considerably in the shape of their cross· 
sections. At the beginning of the l:lst volution the transvel'se section is broadeL' 
than high and provided with rounded sides, In the last volution the lateral parts 
become flattened graclually, and the height increases more rapidly than the width. 
In the penultimate whorl the greatest transverse diameteris situated in the middle 
of the flanks, whereas in the la.st volution it is shifted gradually towa1·ds the 
umbilical margin. At the same time the siphonal area is reduced in width and its 
marginal shoulders are formed by the lateral keels, accompanying the tn·o deep 
external channels, whereas nt the beginning of the fast whorl the median keel and 
the accompanying channels occupy only the middle zone of the siphonal area. 

In alt these characters my ~pecimen agrees exact.ly with equal-sized 
examples of drietites Ooregonensis. 

Throughout the entire last volution the median keel and the external furrows 
or obannels are well defined. Tho latter are bordered on tlic marginal side by 
distinctly developed ridges, which become acute in the vicinity of the aperture. 

The lateral parts of the last and penultimate whorls-of the inner volutions 
nothing has been preserved in this specimen (Pl. XIV, fig. 2)-are covered with 
very numerous, radiating ribs, which arc narrower than the iuterco;;tal furrows, 
strongly elevated and sharp. Only in the vicinity of the aperture they nre some· 
what flattened. Their direotion is radial or slightly turned backward. Before 
reaching the marginal shoulder they descriho a flat cul've, with its concavity turned 
forward. 'l'here are about seventy ribs counted within the circumference of the 
last volution, corresponding to a diameter of L25 mm. The same number is gircn 
by Waehner for the la.st volution of an Alpine specimen of equal size (Pl. XXII, 

fig. 1, p. 317). 
A satisfactory idea of the shape and sculpture of the inner volutions of the 

Him8.laynn form may be gathered from my smaller specimen (Pl. XV, fig. 1), 

which is proba.l>ly entirely chambered. 
In its transverse section this specimen reoalls very strongly the varieLy 

illustrated by Waehner on Pl. XXIV, fig. 6. It is comparatively high-mouthed, 
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and provided with a strongly oompressed, nearly rectangular cross-section. Both 
the lateral parts and extei·nal area. are remarka.bly flattened. Considering its small 
dimension~, the keel and tlrn lateral channels are developed very strongly. Second
ary keels bordering the marginal sides of the channels are distinctly defined. 

The number of ribs is very large, Not less than 64 ribs are counted within 
the circumference of the last volution, corresponding to a diameter of 67 mm. In 
the penultimate whorl of the specimen illustrated by Waehner on PL XXII, fig. 1, 
59 ribs have been counted within a circumference col'responding to the same dia
meter. The ribs are straight, exactly radial, very slender, and slightly elevated 
near the mai'ginal shoulder where they become ol>literated very rapidly. The ex:ter· 
n:il area having been partly injured by weathering in my specimen, I cannot say 
whether or not they do meet the marginal ridges in a forward-bent curve. 

Dimensions. 

Die.meter of the shell 
,, umbi\ic11s 

} nt the aperture Hei~ht 
Thickness 
Height 
Thickn~s~ 

} at tbe beginning of the last ,-olution 

S11tures.-Not known in detail. 

PL XIV, fig. 2. 

, 115 mlllo 

• 'i7 

" • 21 

17-6 
• 91·5 

Pl.X\',fig. J. 

6~ mm. 

86·6 " 
16"5 " 
16 

' ' 
Rema1•ks.-My specimens agree so closely with .A.rietites Ooregone!lsis from the 

zone of Scklotkeimia nia1·morea ia the Alpine lower lias, as illustrated by 
Waehner, that I do not hesitate to unite them with that characteristic speoics as cf. 

As this identification is of special importance for a correlation of the Hi mcil· 
ayan lias with the deeper stage of the lower lias in Europe, I shall pass in i·cview 
such species of Arietites characteristic of the higher stage of the Alpine lower lias 
a!; might put in a claim for a closer comparison. In this respect our examina· 
tiou can be restricted to the group of forms which have been included in the genus 
17ermice1·as by Hyatt, and in the subdivision C, by A. v. Sutnerin his systematic 
table of .tfrietidm as published by Boese (Zeitschr. Deutsch. Geo!. Ges. XLVI, 
189::t, p. 721). In this subdivision the groups of A. tardecrescens v. Hauer and of 
A. C01iybearl, d'Orb. must he taken into consideration, but all species belonging to 
these groups and characteristic of the higher stage of the lower lias are provided 
with ribs which are turned forward, even in the inner volutions. This character 
distinguishes our !lpcoimens at once from A. bavarfous Boese (I. c. p. 72S, Taf. 
LVI, figs.1, 2) or from A. Rothpletzi Boese (1. c. p. 730, Taf. LVI, figs. 51 6), 
which otherwise show a. considerable resemblance in the external shape and in the 
number of ribs. 

ARIETITKS nov. sp. ind. ex aff. COREGONENSIS Sow. Pl. x, fig. 6. 

This fragment of an outer whorl must be separated from Arietites Ooregonensia 
on account of its very low and broad oros&-seotion. A height of 20 mm. corre-
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spOnds to a transverse diameter of 28 mm. In its outlines the transverse section 
resembles that of the last volution in large examples of .Arietites Ooregonen.sU. 
The grea~t transverse diameter ooincides with the umbilical margin, which is 
di~tinctly defined. From this place the lateral parts converge in flat curves 
towards the external part, which is remarkably narrow and occupied entirely by 
the very strongly developed keels and channels. The median keel and the two 
secondary marginal ridges are of equal height and rounded above, not acute. 

The soulpture agrees with the ornamentation in .A, Oo1·eganemis. The ribs 
become obliterated very rapidly in the vicinity of the marginal ridgei;, where they 
are curved forward very slightly. 

The deficieni state of this fragment renders an exaot determination impossible, 
but the character of ribs and the shape of the cross-section pojnt to a species closely 
related to ..J... Oo1·egonensia. The great thickness of the whorls and the strong 
development of keels and channels might perhaps suggest a comparison with the 
group of A. 13ucklaridi Sow., but an affinity with that group is excludf'd by tlie 
different shape of the cross-section and by the absence of marginal swelling of 
the ribs. 

ARIETITES HJ:MALAYANUS nov. sp. Pl. XIV, fig. 4. 

Tliis fragment of the outer wl1or1 and of a small part of the preceding volufion 
belongs to a species which, in the general shape of its-disc, is related to .Lfrietite8 
13oesei Uhlig, whneas in its sculpture it exhibits a clo!le affinity to A. Oonybeari 
Sow. and to A. Co1·dieri Can. 

As has been stated by Waehner in his excellent description of Arietites 
C01·die1·i (Eeitraege zur Kenntnis der tieferen Zonen des unteren Lias in dtn 
nordcei:it1. Alpen YI, Theil, Beitr. z. Palreont. Oestnr. Ung. eto., VIII, p. 250, Tnf. 
XVII, fig~. 1 .. 4; XVIII, figs. 1-6), our knowledge of the British specif's A. Co11ybeari 
is restricted to 'Vright's description and illustration of a single specimen nf very 
large size (Monograph of the Lia9 Ammonites l Pt. Palreontogr. Soc., London, 
XXXII, 1878, Pl. II, figs. 1-3), rendering a comparirnn with moderately sized 
types very difficult. Nevcrthelei:is it is obvious from Wright's illustration that om· 
IIimtilayan specimen agrfCS ll'ith ..d.. OonylJeari, exactly in such foatmes as are 
characters of distinction bebreen the British speoies and its Alpine reprl'i:iPntativc 
.A. Oordieri. The ribs, which originate in the umbilical sutmc, run 
across the umbilical wall and tbe lower portion of the flanks. obliquely backward, 
:ind turn gradually into a radial direction in the marginal region of the lo.te1al 
parts. Here they swell into knoh-shnped elevations, which arc not, howc,·er, 
actual tubercles, and terminate abruptly in front of the marginR.l ridges. Tl1e 
extremities only of these stout 1·ibs are turned forward slightly in uniting with 
the marginal ridge. 

A specimen of .tfrielites longidornJu Quenstedt (Ammonitcn des schwmbischen 
::d 
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Jura I, Lias, Taf. VI, fig. 1) in the collections of our University's Palreontolo~cal 
Museum shows exactly the same type of sculpture as my Bim<ilayan example. In 
both of them the ribs terminate stifHy opposite the marginal ridges, and their 
extremities are not protruded along the latt.er for any considerable distance. 

The external sculpture is very strongly marked. The marginal ridges are 
well defined, the channels deeply. excavated. The median keel is high and ele· 
vated considerably above the marginal ridges. 

My sprcimen differs .both from .Arietites Conybeari and ..1. Oordieri in the 
shape of its transveL·se section, which is slender and strongly compressed. In the 
last volution a width of 19 mm. corresponds to a height of 22 mm. But a charac .. 
ter still more rennrk1ble is the compressed shape of the penultimate volution, in 
which the corresponding measurements are 9 and 12 mm. In order to find similar 
proportions, w~ are obliged to look to the group of ..tJ.:rietUes romanicus Uhlig. 
In this group it is especially A. Boesei Uhlig (Ueber eine unterliasische Fauna 
aus der Bukowina., Abhandl. d. med. naturw. Vcreins Lotos1 II, p. 29, Taf. I, fig. 
6) which resembles our species in the shape of the hh~h and oval cross-section. 
riut any dos"r affinity with the group of A. romanioua is excluded by the 
difference in their sculptmc. In .ti.. Boeaei the ribs a.re directed forward from 
their vr:ry origin at the umbilical sutul'C, whereas they are turned backward 
str.:mgly in the umbilical r~gion of my Him6.lay~n form. 

Taking into cousideraticm the remarkable cross-section of the present species, 
which is combined with a sculptura characteristic of the group of A. Oonybeari, its 
independent position cannot well be doubted. On the strength of this fact I have 
ventur£'cl to introduce a new specific name for a fragment, which otherwise should 
not har-e been chosen for a type-specimen. 

Several fra~mcnts of inner volutions are referable with some probability to 
this new species. 

JJimensiona.-Not measurable. 
Sufores.-Not known. 

ARIETITEs nov. sp. ind. ex aff. ROTIFORMIS Sow. Pl. XIV, fig. a. 

A small fragment of an outer whorl, consisting of four air-chambers, shows a 
great resemblance in its sh'lpe and sculpture to the group of .drietites t•otiformis 
Sow., wliioh, according to 1Vaehner, is represented very richly in the lower lias of 
the north·~astem Alps. 

As there is only a single, small fragment available for examination, nothiog 
definite can be said about the involution of the complete shell. But, to judge by 
the proportions of the cross-section and by the curvature of the outlines, it seems 
to have bren n type with very low, slowly inoreasing volutions and with a \iride 
umbilicus, comparable, perhaps, to Waehner's type-specimen of .J.. rotijormM var. 
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rotator Rt'ynes, illustrated in Pl. II, fig. 1, of his bea..utiful monograph .of the 
Alpine Ammonites of the deeper zones of the lower has (Part VII, Be1tr. zur 
Palroont. u. Geol. Oesterr. Ungarns, etc., IX, 1895). 

The transverse section is of trapezoidal shape, with flattened lnteral and 
exforral parts. The grea.test transverse diameter oorresponcls to the siphonal 
margin. The whol'l is thicker than high, if the measurement is taken along the 
stout marginal tul:erclel'. In my specimt>n a height of 19 mm. corresponds to a 
width of 21 mm. taking the distance between two opposite marginal tubercles as 
transverse diameter. 

Keels and channels are well defined. The median keel surpasses the marginal 

ridges in height. 
Six stout transverse ribs arn counted in my fragment. Their direction is 

radial, with the exception of the umbilical wall where they are slightly turned 
backward. They are elevated into strong tubercles along the external margin. 
A second elevation on a considera Lly smaller scale is noticed in the lower third of 
the lateral pal'ts. The marginal elevations protrude more strongly than in 
any of the equal·sized specimens of ..ti.. ,·otiformis, as illustrated by Waehner. 
'!'hoy are even more st'.::lut and massive than in the example illustrated by F. v. 
Hauer (Cephalopoden aus dem !Jias der nordcestlichen Alpen. Denkschr. Kais. 
Akad. cl. Wiss. XI, 1'56, Taf. I, fig. 1). 1'he stout tubercles terminate abruptly 
in front of the marginal ridges. 

Stetiwes.-The sutural line has heea excellently preserved. Jt differs from 
the sutural line of the typical ArietUes rotifurmis by its short siphonal lobe, by 
the dimeroidic character of the siphonal saddle rind by the general height of the 
saddles, 

In all the typical shapes of A. rotifor11iis the siphonal lobe extends beyoad 
the principal la.tern~ by about one-third, wbereas in my specimen the two lobes 
are of equal depth. In this character as well as in the dimeroidic division of 
the siphonal saddle my Himii.hyan form. appears to be nearly allied to ..ti.. IJeQneri 
Oppel (Pal::eont. Mittheil. a.us dem Museum d. bayr. Staates, I, p. 131, Taf. X, 

. fig. 1). Their sutural lines agree, indoed, very closely and differ only in some 
subordinate details. e~pecially in the more equal dimensions of the two i<:econdary 
saddles, into which the siphonal saddle of the Himtlla~·an species is divided by the 
secondary median lobe, 

Taking into consider<ttion the close agreement of the sutural lines, I should 
not hesitate in referl'ing our Him1layan form to A. JJeffneri as cf., bad not the 
differences in the sculpture and shape of the crJss-8ection peremptorily required 
its isolation. .A. 1Jej}ile1'i is a high-mouthed s2ecies with a rectangular cNss-section 
and more numerous ril:isi an-I is therefore in this respect allied to our species less 
closely tban ..ti.. 1·otifotmis. 

'fhe Him:ilaya.n species described here seems to represent a 'fery interesting 
type of ..t1.rietites, combining the external cliaracters of .4, rotifonnis with the sutural 
line of .J.. JJe{fneii. 
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CONCLUSIONS. 

The fauna of exotic blocks 16 aud 17 consists of the following forms-all 
of them Cephalopoda :-

.Di/Jranchiafa, 

1. Atractites ap. i11ri. 

Ammonoidea. 

2. Phylloccras Montgomeryi 11ov. sp. 
3. Sclateri nov. sp. 

4. nov. ap. aff. Sclateri'.. 
5. Horufieldii nov. sp. 
6, Cald1oeltii nov. ap. 
1. sp. ind. ajf. Dieneri Rosenbg. 
S. (Sdi1top!t.11ltoccra.s) mon9olic11111 nott. ap. 
9. Rhacophyllites cf. gigas l<'ucini. 

10. schofariformis nov. sp. 
11. Kuplt!Jltitcs sp. ind. (.?) 
12. A1talytoceras 1p. ind. a/f. a.rticulato Sol\'. 
13. Ectocentrltea sp. ind. (ajf. altiformis Bon.?) 
14. Pleuracant!zites sp. ind. a.If. biformis Sow. 
15. O.rynot./ceras SJ!. ind. aff. Grcenoughi Sow. 
16. Schlotheimt"a sp. ind. e,r aff. tl'apezoidalia Can. 
17. sp.ilid. 
18. ,, cp. ind. a.ff. marmorea Opp. 
19. Aegocera1 sp. ind, {ez a/f. bifer QuensL ?) 
20. Arietite1 cf Core9011e1t8i1 (Sow.) Can. 
21. nov. 1p. ex a!f. Coregonen1is Sow. 
22. himafayan11s nov. 1p. 
23. nov. ,9p, ind. ez ajf. rotiformi.t Sow. 

Among the ammonites the genus Phylloceras predominatos both in the numbel· 
of species and individuals. It is interesting to compare the distribution of genera 
among the number of fossils which have been actually collected by A. v. Krafft. 
His collections from exotic blocks 16 and 17 contain altogether 87 specimens 
of ammonites which permit of a generic determination. Among tbf'm 
Phylloceras is represented by 51, Rkacophyllilea by 2, &rielites by 20, 
Schlotheimia by 8, and the rest of the genera each by ono single individual only. 
This enormous predominance of Phyllocer<tS imparts to our .Him8.h1yan fauna a 
decidedly Alpine aspect, and distinguishes it at a single glance from sIJ lias~ic 

faun.re of middle-European habit. 
The Alpine type of this liassic fauna shows itself immediately and indubit

ably, not only io the preponderance of Pkylloceras, but also in the close affinities 
of the majority of Himalayan species with Alpine forms. There is not one singfo 
species in this fauna which bears a distinct looal character. Of the striking 
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peouliarities which clistinguish t11e triassic cephalopod faunre of. the main reg.ion 
of the Rimtilayas from the bomotaxial faunre of the Mediterranean re~on, 
nothin"' is seen in the present fauna. No palreontologist would be astomshed 
if it had been found in Sioily or in Greece instead of on the Tibe_tan frontier. 

Among speoies indicating very close specific relationships with European 
forms the following may be mentioned :-

Ph!Jllocetas blontgomer!fi-Ph. persa1iens~ Herb. 
Pliylloccras Sclateri-Pk. Lipoldi Hau. 
Ph,yUocc/'as ,l[ongolic11111-P!t. UermO!sc1ue Herb. 
Rhacoph!Jltites cf, gigas Fucini. 
Anal!ftoceras sp. ind. af!. al'ticulato Sow. 
Pl1n1racant!tites sp. ind. a.ff. ~iformis Sow. 
Sclitotlicimia sp. ind. a.ff. marmarea Opp. 
Arictitea cj: Coregonenaia (Sow.) Can. 

A . . h . l {A. Boeaei Uhl. 
rtet1tca 1w1a ayairna- A. Con,1Jbeari Sow. 

A · · ,If' :I' · {A. 'l'ot/formia Sow. 
riet1tes nov. ap. ('.u• rott;ormu- A. Deffneri. Opp. 

This list woulcl probably have been still larger, if the Pkylloceratid(j) of 
the deeper zones of the Alpine lower lias had been submitted to an examination 
as detailed and careful as the representatives of other families of Ammonoidea. 
:But, unfortunately, a large number of Alpine types of Pltyllooe1·as of lower Hassie 
age are ::is yet but very imperfectly known. 

Ptuiicularly striking is the fact t.hatthegenera Anal,!Jtoee1·as, Pleuracanthites 
and probably even Euph!ftlites and Eotooentrites, which are remarkable a9 connect
ing links between the families of Lytor:eratidce, Phyllor:eratidce and Psilor:eratidcej 
are also represented in this fauna, although they are of very rare occurrenc~. 

rrhat the fauna of exotic blocks 16 and 17 bears the stamp of lower liassic 
age, as has been noticed by A. v. Krafft, is shown by the association of genera as 
well as by the affinities of its species to Europe'ln ones. But the faunal guides 
are yet sufficient for a more exact determination of the age. 

'l'he specific similarities of the majority of species point to a correlation with 
the lower stage of the lower lias. I need only emphasize the presence of A1·ietites 
cf. Ooregonensis Sow., of a second species of A1'ietites, combining characters of 
.A.. ?'otiformis and A. IJeffneri, of a species of Phylloceras belonging to the group 
of Pk. (Schistophylloceras) Uermcesense Herb., of the genera Analytoceras and 
Pletwacanthites, and the rich occurrence of Sr:hlotheimia, which is represented by 
at least three species, one of them nearly allied t.o Se!il. niarmorea Opp. 

The relationship to the faunre of the deeper zones of the lower lias is, as 
can be easily seen, most clearly marked. On the other hand we cannot exclude 
peremptorily the possibility of the pr~scnce of faunistic elements, which might 
belong to the higher stage of the lower liac;;. As such clements, indicating perhaps 
a relationsl1ip with the fauna of the upp~r division of the lower lias, O:cyrwtieeras 
Bp. iud. ex. aff G1·eenougki Sow. ancl A.1·ietites himalayanu8 might he taken into 
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consideration. The latter, although recalling A. Oonybecwi in its sculpture, 
approaches in its general shape very closely to A·r. Boesei Uhl, which belongs to. a 
group of this genus characteristic of the higher stage of the lowedlias. 

No great importance should be attributed to the represcnta~ives of the genus 
Phylloceras, which do not keep narrow stratigraphical horizons a..-i strictly as 
might be wisberl for a more exact correlation, It is, however, noteworthy, that 
the group of Phylloceras Pm·tschi Stur, whioh in the higher stage of the Alpine 
lias is invariably the most conspicuous fo1· its frequency, is not represented in the 
Himalayan lias. 

The limited occurrence and small thickness of the Hassie strata in the reofon 
of exotic blocks in l\falla Johar is no argument against the possibility of finding 
both the deeper and higher stages of the lowel' lia<> represented within them. I 
need only refer the reader to tho Hassie deposits of Transsylvania, as described by 
Berbich, which, although being only 3 m. in thickness and tery little extended, 
ham yielded numerous ammonites of the deeper and higher stages of .. tbe lower 
li!lS. 

Ii we summarize the above observations, we come to the conclusion that 
the fauna of exotic blocks 16 and 17 is to be regarded as homotaxial with the 
lower stage of the lower lias, whereas the presence of equivalE"nts of the higher 
stage l1as as yet not been ascertained. 

V. FOSSILS FROM EXOTIC BLOCKS NOS. 6 AND 7 (MALI, A KIOGA.RH). 

Among four small exotic blocks occurring within the upper tlysoh of lfalla 
Johar near Malla Kiogorh encamping~ground,-marked E.B. 4, 5, 6, 7, on the 
map accompanying A. v. Krn.fft's memoir-blocks 6 and 7 yielded a small number 
of ill~preservcd specimens of Pli11Uoceras, ..JSgoceras, .11..rietites and Belemnites. 
None of them is sufficiently complete to permit a. specific determination. 

PBYLLOCERA.S sp. ind. cf. SCLATERI Dien. Pl. XVI, fig. 4. 

This chambered fragment belongs to all appearance to a species very closely 
allied to or identicnl with PhyUoce1·as Salateri, with which it agrees in its shape and 
im·olution. In consequence of the injuries which the surface of the cast has 
suffered from weathering, the sutures appear somewhat deformed. 

Several frngments are also referable with some probability to:this species, but 
their bad state of preservation does not permit of a safe identification. 

PHYLJ.OCERAS sp. ind. a.ff. MoNTGOMERvI Dien. 

An imperfectly preserved cast-, measuring 58 mm. in diameter, possessing 
already tho commencement of the body .. chamber, is comparable by ibi shape to. 
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Phylloceras Montgomery£ Dien. The sutmes are but _imperfectly known· to me. 
The specimen is not suitable for illustration . 

..:EGOCERAS sp. ind. Pl. XVI, fig. 5. 

This is a form (unfortunately only a small fragment of a chambered whorl) 
which is comparable to .lRgoceros bifer Quenst. in reference to its general shape. 
But the marginal swellings of the str:>ut, transverse ribs are but faintly developed, 
and no external bridges connecting them have been noticed. The sutural line, 
which has bee11 partly preserved, agrees in gene1·al with that of .fi.. biferi as illus~ 

trated by Quenstedt i11 Pl. 22, fig. 11 of his" Ammonitendes schwrebischen Jura" 
I, 'l'h. (Lias). 1'he arrangement of the sutural line is asymmetrical, the siphonal 
lobe with its short median prominence being shifted to the right of the median 
plane of the shell. 

ARIETITES sp. ind. ex aff. A. GRtJNOWI v. Hauer. Pl. XVI, fig. 3. 

'l'he present speoimen, which seems to possess the body·chamber, oonsists of a 
fairly well·preserved outeL· volutiou. The inner whorls have been completely 
destL·oyed. It shows a olose resemblance to .Arietites G1·unowi v. Hauer (Cepha· 
lopoden aus dem Lias der nordcestlichen Alpen, Denkschr. Kais. Akad. d. Wis
sensch, XI, p. 27, Taf. VIII, 6gs. 4-6), being distinguished lJy a very broad trans
versely elliptical cross-section, and by a low keel, accompanied by shallow and ill· 
defined channels, The lateral parts are strongly curved and covered with numerous 
and stout transverse ribs, which are bent forward distinctly in the marginal region 
and in the external part. Their direction is not exactly radial but slightly turned 
backward, especially so in the umbilical region. Secondary ridges accompanying 
the siphoaal channels are entirely absent. 

Tbe specimen is provided with a very broad umbilicus. 

Dimensions. 
Di11.m11te? of the shell 

,. ,, umbilicus 

~:~::eas J of the Jut volution 

8utures.-Not known • 

76 mm. ... .. 
16 
22 .. 

.Re~rka.-'l1he new description and illustrations of F. v. Hauer1s species, 
which have been given by WaehneL· (Beitraege zur Kenntnis den tieferen Zonen 
des unteren Lias, etc., Beitr. zur Palreont. Oesterr. Ungarns, etc., VI, p. 320, 'l'af. 
XXV, figs. 2, 3), enable me to draw a closer comparison between .Arietitea Grunowi 
and the present specimen. The latter is distinguished from .ii... Gruno~, to whioh 
it is certainly closely related, by comparatively lower whorls, by a wider umbilicus 
and by the more distinct concavity in the direction of the ti·ansverse ribs along the 
siphonal margin. The strength and direction of the ribs on the lateral parts is the 
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same in both species, but on the external part the ribs 1un much further towards 
the anterior margin than is the case in .A. G1·unowi. 

BELEMNI'l'ES sp. ind. 

Several fragments of Belemnites are only sufficient to determine the genus. 
The rostra are very slender, of an elongated conical shape, recalling the 

liassic Belemnites acuarius Schlotb. In one of the rostra a deep apical furrow has 
been noticed. 

Ventral or dorso-lnteral furrows are not known in any of my specimens. 

CONCLUSIONS. 

'!'here can be no doubt that the small fauna of exotic blocks Nos. 6 and 7 
is of lower liassic age. It is probably homotaxial with the fauna of blocks 16 
and 17, although this homotaxis cannot be proved by the presence of identical 
species, on account of the fragmentary condition of my miterials. 

SUMMARY. 

The discovery of the exotic blocks in Malla Johar by the Himalayan expedi
tion in 1892, in which C. L. Griesbach, C. S. Middlemiss and myself took part, has 
acquainted us with a region, in which permian and triassic strata show a develop· 
ment differing from that of the corresponding beds observed in the normal sections 
of the Himalayas. A. v. Krafft's exploration of the Kiogarh range has not only 
corroborated the facts stated by the Diener expedition, but has filled up two 
important gaps in the series of the exotic region by the discovery of blocks of lower 
triassic and liassic age .. 

His careful examination of the entire territory of Malla Johar enabled A. v. 
Krafft to drnw a closer comparison between the Tibetan series of beds as exposed 
in the exotic blocks and the normal Himalayan series. This comparison leads to 
the conclusion that each single subdivision of· the 1.'ibetan series known so far 
from the perrnian up to the ·Has differs from the corresponding Himalayan division. 

In the mesozoic rocks the lithological difference is most strongly marked in 
the triassic horizons from the beds with Flemingites Rohilla to the top of the carnic 
stage and in the lias. 

In the main region of the Central Himalayas the triassic beds underlying the 
great mass of the Dachsteinkalk are represented by grey 01· black limestones and 
shales, whereas in the Tibetan series they consist of red limestones exhibiting a 
striking resemblance to the Hallstatt limestones of the Eastern Alps. A. V• 

Krafft is fully justified in correlating the triassic facies of the 'fibetan series, 
only' excepting the noric (juvavic) stage, with the Hallstatt facfos. _ _Tpe 



UPPER-TRIASSIC AN-D LIASSIC FAUN E. 99 

lithological resemblance of block No. 2 with the carnic · Halstatt limestone of 
-the Roethelstein near Aussee is, indeed, so great, that it is no easy matter to distin
guish fossils from these two localities without a closer inspection. 

In the noric (juvavio) and rhmtic stages the difference hetween the Tihetan 
·and Himalayan series becomes less remarkable. During these stages great masses 
of grey, dolomitic limestones, very poor in fossils, have been deposited in both 
areas. "Nevertheless there is no complete lithological identity between the two, 
the Tibetan grey limestone being massive thl'oughout, while the Himalayan 
Dachsteinkalk is well bedded." 

The sharpest contrast between the two series shows itself in the Hassie periods. 
In the main region of the Himalayas (Spiti) the rhootic, Hassie and oolitic beds 
are of uniform lithological character, consisting of dolomitic, thin-bedded, black 
or grey limestones. The red Iiassic limestones of blocks 6, 7, 16, 17 al'e develop
ed in the facies of Adneth, and agree lithologically most closely with rocks com
posing the liassic crngs of the Eastern Carpathians in Transsylvania and at 
Valesacca (Bukowina). 

The faunoo of the exotic blocks of lower triassio and of Muschelkalk age have 
very small affinitie3 to Alpine faunre, but are connected very intimately with those 
of the corresponding divisions in the main Ngion of the Himalayas, although the 
lithological differences are important. But the carnic fauna of the 'fibetan series 
exhibits remarkable peculiarities pointing in another direction. 

A~ bM been remarked by E. v. Mojsisovics, the preponderance of Ammonea 
trachyostraca ( Oeratitoidea and Tro'pitoidea) with the simultaneous diminution 
of leiostraca (especially A1·aestoidea) is one of the most sti-iking peculiarities of 
the upper-triassio cepbalopod faunoo of the Indian province. This proportion of 
the two divisions of triassic A.mmonoidea is reversed in the carnic fauna of 
exotic block No. 2. In the Tibetan series the genera Araestes and Oladiscites, 
which are of comparatively ra1·e occurrence in the Himalayan series, appear 
1mddenly in large numbers, imparting to this exotic fauna its special type. With 
this preponderance of .A.rcestoidea, especially of Oladiscitidce, is united another 
feature of distinction from the Himalayan series, and this is the very large percent
age of species allied to European forms. Referring the reader to the results of 
my examination of the faunre of exotic blocks 2 and 5, I need not explain 
f urthm· that those faun re bear a peculiar character which distinguishes them from 
the homotaxial fauna of the main region of the Himalayas, but points to a very 
close affinity with the faunre of the zone3 of Trachyce1•as Aonoides and Tropites 
subbullatus in the Eastern Alps. 

The agreement of the fauna of blocks 16 and 17 with that of the deeper 
stage of the Alpine lower lias is perhaps still more striking. If no other mesozoic 
faunre in the Himalayas were known, om· knowledge of this liassic fauna would not 
justify the establishment of an Indian zoogeographical province. The contrast be
tween the 'Mediterranean and Indian triassic faunoo in the Himalayan region is nearly 
obliterated in the rfibetan region of exotic blocks during the liassic period. The 
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difference between the Hassie faunm of Wurtemberg or England and the Alps is, 
indeed, more conspicuous than that between the Mediterranean and Tibetan fnun~ 
of the lower lias. . The affinities of the latter are extraordinarily close, not a single 
species in the fauna of blocks 16 and 17 bearing a distinct local character. 

There can hardly be a doubt that to the nol'th of the main region of the 
Him3.layas there extended from the Eastern basin of the r:tethys to the Mediterra· 
nean area a zone, in which sediments of a nearly uniform lithological character 
were deposited during carnic and Hassie times, and where the area was inhabited by a 
fauna with insignificant local peculiarities and barely influenced by the independent 
development which is noticed in the mesozoic faunm of the Indian triassic 
province. 

A. v. Krafft and Suess agl'ae in assuming that the Tibetan facies could not be 
in situ below the region of exotic blocks in Malla Johar, but must have been carried 
there from a territory lying much further to the north. This hypothesis is able to 
explain the rapid change of facies between the Tibetan and Himalayan series, but 
it does not explain the striking lithological and faunistic agreement which exists 
between the carnic and Hassie sediments of the Tibetan series, on the one band, and 
of the homotaxial beds in the Mediterranean region, on the other. It is the estab
lishment of this agreement which I consider to be the most important result of my 
examination of A. v. Krafft's Himalaynn collections. 



ohar. 

Geol. Surv. of India. Pl. IX. 

3 b 3 a 

4 a 

6 b 

3 c 5 b 5 a 5 c 

Phot. u. Druck v. Max Jaffe, Wien. 
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PLATE X. 

Gnno:::rn.1s SutSSUPOR\IE. Dien. 
Cuu1sctTF.S cf. GonGIN. Dien. 

I oner nucleus 1•f a large specimen. 
T11ornxs sp. ind. at?. AcuTA~GUL'l v. l\foj~. 

These three specimens from the exotic block No. 2. 
ANALYTOCERA!J sp. ind. aff. AnTIC\;L.lTO s .. w. 
Oxt!WT:cEnAS sp. ind. ex. al'f, GREHS"oua1n Sow. 

AUJl\TlTY..S sp. ind. l'X.aff. CoREGONEYSIS So~·. 

Tbt>fe three specimens from the e1:.otic blocks 16 aud 11. 
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PLATE XI. 

Rll.\COPHYl.LHES cf. G1GAS Fuciai. 
PHYLLOOJ>ll.\S (Scu1STOPllYLLOCER.ts) llOXGOLICU.\I Diea . 

} PHYLLOCER.\S ~foNTGOMERYI Dien. 

Siphonal lobe and sad.die of th<} large specirn~n ilhalrated on Pl XIII, 
fig. l. 

} ScnLOrBEllll.\ sp. iud. 

All specimens from the exotic block:> 16 and 17. 



Exotic tilOCli:s of Malla )ofiar. 

Pl. XI. 
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PLATE XII. 

PnnLOCtm.-\~ (ScJttSTOPUYLl.Ocnu.s) YONGOLTCtrll. DiC'n. 
P11r1,1.ocE1us Scr.A'lERI Dien. 

P11Yl.LOCF.RH HonSEFJKl.DII Dien. 
H!IACOPHYLLITES i:;c11m·ARIPORMIS Dien. 

Pnn.1.orER.-\S sp. incl. ex aff. DIE:o\EnI Rosenbg • 

All speC"imens from the exotic blocks 16 and 17. 



Exotic tilocks of Malla Johar. 

Geol. Surv. of India. 

Phot. u. Druck v. 1'>1~.~_J•ff~. Win , 



PLATE Xlll. 

Fig-. la, 6, c, d Pnntoc&RAS MoNTQOMli:R'YI Dien. 
,, :?a, h Pl!YLLOCER.Ui sp. ind. Alf. ScLUElll Dien. 

PHTLLOCER.U Sctu&nI Dien. 

JI 4a, b PHYLLOCER.-\8 CALDWBI Ltl Dien, 

All Fpccimens from the e:r:otic blocks 16 and 17. 
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!'LATE XIV. 

A nucTJTE5 E'Jl. ind. 
All.IETIT~s cf. Co11EGO~ENSl8 (Sow.) Call. 

ARIETITES nov sp. ex. aff, ROTU"OBlnS Sow. 
Aun."I"ITF.S BIMALHANUS Dien. 
SoaLOTHBUIU. sp. ind. aff. M.AllllOl!EJ. Opp. 

~-EGOCERAS sp. ind. (ex, aff. BifER Quenst). 

All specimens from the exutie blocks 16 and l T, 
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PLATE XV. 

AllltTITES cf. Co11EGONE~s1s (Sow.) Can. 
Scu1.0T1JUH:IA. sp. ind. ex aff. 'fu.PF.zo10.H.1s (Sow.) Can. 
PJ.F.t'llACANTBITJIS ~p. ind. aff. BJFolUllS Sow, 

ScnLOTllElllJA sp. ind. 
Eu1'HHL1Tu ~r. ind.(?). 

All ep('cimens from the ('Xotic blo(·k;; 16 and 17. 



Exotic blocks of Malla Johar . 

Pl. XV. 

Pboc, u. Otuck v. Max Jafl"~, Wi•~· 
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