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REVISION OF THE JURASSIC CEPHALOPOD 
FAUNA OF KACHH. 

BY 

L. F. SPATH, D.Sc., F.G.S. 

PART II.* 

Family: OPPELIDlE, Haug emend. 

IN the present state of our knowledge it is considered advisable still to include in a 
single family Oppelidre the fifty or more genera hitherto proposed, although they 

cannot be traced back to one group of Phylloceras. They must rather be taken to 
represent a heterophyletic assemblage of stocks, or successive offshoo

.
ts of Phyllocera­

tids, united merely because they all specialise more or less in similar directions. Such 
'long-lived' smooth groups as 'Lissoceras' and' Haploceras' are the connecting links; 
and a study of the Mediterranean faunas demonstrates that the rounded venters and 
absence of ornamentatiGn in these persistent forms are primitive. The modification of 
the phylloid suture-li11e of e.g., Haploceras, with the high lateral saddle of Sowerby­
ceras, corresponds to that found again in e.g., certain Uhligella, Jacob, Phyllodes­
moceras, Spath, and SchlUteria, -Grossouvre, and it is significant that opinions are still 
divided as to whether some of these forms should be included in Phylloceratids or in 
Desmocera tids. 

The original smoothness of Lissoceratids must not be confused with the secondary 
loss of keel or ornament in certain Oppelids. For example, body-chambers of the form 
described by Waagen as Oppelia glabella (=Paralcidia khengari nov.) could not be 
distinguished from those of Alcidia nurrhaensis (W aagen) or of Subbonarellia decipiens 
sp. nov. Like the crowding and reduction of the few terminal septal edges, observed 
m uther ammonites, it is merely a phenomenon of individual growth, and cannot be 
applied to phylogeny. Mr. Buckman's (1924, p. 7) linking of the Bajocian Strigoceras 
(truellei group) with the Middle Liassic Paltopleuroceras seems as far-fetched as Stein­
mann's (1909) derivation of Oxycerites from thC"!Anisian Pinacoceras aspidoides, Diene:r • 
now that the spontaneous appearance of new characters in the young of many 
ammonites is becoming _Il1ore generally realised. The Oppelids unfortunately, are 
not well represented in England ; they a're scarce already in the Corallian and 
altogether absent in the Kimmeridgian. In Mediterranean countries, however, they 

·flourish even into the Cretaceous, and like most of the fundamental Phylloceratids, 
the transitional Haploceratids never left the warmer waters of the Tethys. 

The Oppelids in the restricted sense are almost certainly derived from various 
members of Lissoceras and Lissoceratoides just as the Tararp.elliceratinre and Streblitinw 

• Pal't I has been issued &s the first fasciculus of this volume. 
B 



74 REVISION OF THE JURASSIC 

probably include descendants of different Haploceratids. I even considered it proba­
ble that t�ia Bradfonlia-Iike ammonites, Lissoceratids replenished other 'keeled, 
families, e.g., Ludw:igellidre (1925, p. 113) and it mr.y here be recalled that Douville 
( 1885, p. 36) referred even his genus Zurcheria to the Lissoceratids, a connection still 
accepted by Roilier (1923, pl. I). The resemblance of Diplesioceras and of young 
StTigoceras to members of Sonninidre indicates that the latter family is probably as. 
polyphyletic as are the Oppelids. Sonninidre are also often confused with certain 
Ludwigids (Breclya) and even offshoots of Lytoceratids (Erycitidre) . Whilst some 
authors connected tile old, comprehensive, ' Ham.matoceras' with Harpoceratids, �ir. 
Buckman (1888, p. 129) once considered both the true Harnmatoceras (insignis group) 
and Eryc1:tes (jallax group) to be descended from some form allied to Deroceras or Micro­
deroceras and therefore more closely allied to Stephanoceras. Prinz (1904, p. 84) also 
put Eryc1:tes into a sub-family Stephanoceratinre. Since Harpoceratids are probably 
partly the descendants of Harpop1l'ylloceras, i.e., the keeled Rhaqophyilitids of the 
eximius type, convergence of its members tm.vards the descendants of other groups of 
Phylloceratids such as the Oppelids may be expected. The older authors again were 
doubtful whether to look upon Harpoceratids as derivatives of the Arietids or as keeled 
descendants of Aegoceratids. Mr. Buckman (1887, p. 40) also once connected Oppelia 
with the Toarcian Harpoceratid genus Polyplectus, but retracted this view two years 
later (1890, p. 21 6) . The gravity of his later suggestion (1918, p. XIII) that Cado­
ceratidre may "possibly be connected with Oppelidre" may �ell discourage system­
atists, but it is significant that what Mr. Buckman described as a Phlycticeras (P. hyper­
bolicum, Simpson sp.) is to the writer a Cadoceratid (Chamoussetia) i.e., a descendant 
of Steplumocera tids. 

Numerous additional examples of conflicting interpretations could be given, from 
the origin of Triassic Phylloceratids to the uncoiling of Lytoceratids in the Cretaceous. 
The sudden appearance of ornamentation in these smooth stocks has generally misled 
authors ; but what little value can Qe attached to e .. g., tuberculation, often merely a 
strengthening device, first appearing in the young i.e., crenogenetic, I have discussed 
elsewhere (Naturalist, 1 926, p. 140) . The difficulty to which I formerly (Geol. Mag. 
1919, p. 221) referred, of distinguishing the lytoceratid Macroscaphitinro from the 
Crioceratids which " enter into the great family of Perisphinctidre" (Sarasin and 
Schondelmeyer) disappeared as soon as it was recognised that the recapitulatorial 
' evidence' of the inner whorls was a hindrance instead of a help and that the tuber­
culate forms or those with trifid lobes could be derived from Lytoceratids or through 
'Desmocems' from Phylloceratids as well as the smooth ones. The more he.ponders 
why· everything fluctuates in ammonites� (Wepfer, 1913, p. 435) the more it seems to 
the w·riter that only the common origin of all the apparently widely distinct trachyos­
tracous ammonite stocks in (and their repeated replenishment from) the persistent 
fundamental Liostraoa (Phylloceratids and Lytoceratids) can explain not only the 
numerons puzzling eases of conver�enoe to which we have directed attention, but also 
the fact that true mutations in the manner desired by Waagen are as yet 
unknown. 
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Opinions may still differ as to whether the connection is as direct as the writer 
"holds, i.e., whether there wa.s frequent replenishing of the various ammonite tribes from 

the two root-stocks. Such transitional genera as Prodactylioceras, Amphicems, the 
Ectocentritids, etc., have not yet received much attention, but the numerous Cret­

-aceous Lytoceras-developments (note e.g., Cicatrites), further such Phyllocems offshoots 

.as Schluteria and especially the Desmoceratids, strongly support the view here adopted. 
To trace back certain cryptogenous Ochetocera.tids to the (Bathonian-Argovian) Lisso­
-ceratoides seems more reasonable than to go back w the base of the Lias for a connection 
with Phylloceratids, with the assumption of various phylogenetic ups and downs. It 
is also to Le noted that like HarpcYphyUoceras or the Desmoceratids, the transitional 
Lissocems, Lissoceratoides, and Haploceras have unusually long ranges for ammonites. 
Steinmann's (1909, p. 641) view of the direct connexion of Oppelia with the Triassic 
P-inacoceras, and of e.g., Tarametliceras with yet a different Triassic ancestor, cannot 
be accepted, but the oceurrence of such close homooomorphs shows the difficulties we 
have to contend with in the splitting up of such a homogeneous group as the old genus 

"Ammonites." 
Hard and fast definitions of genera and families within strict morphological limits 

fortunately are now disappearing. They made possible the connection with e.g., J(os­

moceras, of i;he Lower Liassic Pltricodoceras on the one hand and of the Gault Hoplites 
-on the other. But the recapitulatorial hypothesis is still applied equally mechanicaJly, 
when, for instance the [probably coenogenetic] 'bispinosus' stage in young 
Strigoceras is �aid to bring this genus into relation with PaltO'pleumcera,c;. Certain 
Bonarellids may simulat� Kosmoceratids, and . Sinde1:tes may converge towards 
Peltoceratids, but few authors . would now hesitate to refer them to Oppe!ids in 
spite of the presence of an eoctermi1 groO'Ve instead of a keel. We are as yet far, 
hawever, from realising the extent to which stocks may con'\'erge if Amattheus and 
Paltopleuroceras, hitherto united in one family and apparently connected by transi­
tions, are derived from two such distinct sources as Phylloceras (via Tra{fophyllo­

ceras and Rhacophyllitids, also povided with 'epidermids,') and Lytocerrcts (via 
Aegoeeratids). We may well exclaim with Prof. Hawkins: Alas ! for systematics. 

In this connection we may refer to some points raised by Wepfer in an excellent 
paper on the "Purpase of a Narrow Deljmitation of Species in Ammonites " (1913). 

This author, the year before, dealt in detail with the " Genus Oppelw ";but palreonto­
logists have not been able to adopt either his reintroduction of Quenstedt's trinomial 
nomenclature, nor his comprehensive use of the tenn Oppelia. Unfortunately it is 
tJ-ue that, as Wepfer states, since Oppel 's time" pleased by the progress of comparative 

:gtrat.igraphy" workers on ammonites have become accustomed to attaching too much 
rather than too little value to individual differences in ammonites, however slight. 
"This led to the naming of great numbers of individuals in e .g. , the gentes of Pro� 

lanulites konigi or of Platylenticeras hete-ropleurum. Their succession in time being 
unknown or imaginary and not observed in the field, there is no justification wPa.tew�r 
for this splitting up into so ma.ny" species." It is clear that we cannot have it bot.h 

'Ways: -give new names because our secondhand material is aasumed to have come from 
11 2  
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deposits of different dates and then because we have assigned different horizons to 
slightly different individuals of possibly the same species, or identical individuals with 
different matrixes, to put them into different genera on account of a supposed 
difference in age. 

Again, as Wepfer says, the conception of Waagen's 'Formenreihen' necessitated 
strict differentiation of the most minute modifications and to be quite sure of meeting 
its demands authors made rather too many than too few species. It bas already been 
mentioned that this second purpose has not been attained, simply because the various 
forms connected into so-called lineages were at the best independent developments of 
the same stock adapted to a similar mode of life but showing progressively ' advanced ' 
features. Yet the only true successions so far known are such series within the Phyllo­
ceratids and Lytoceratids as that described above, from Ptychophylloceras tatricum to 
P. tithonicum and P. semisulcatum. In such a true lineage the change is very slight 
during an enormous period of time. 

As for the advantage to comparative stratigraphy, palreontological science would 
not have continued to follow Oppel's lead of seventy years ago unless some good 
results had been obtained. Mr. Buckman (1924, p. 10) mentions that a reviewer of his 
'Type Ammonites' had ''no good word for the palreontological part of the volume 
(IV) but praised the chronological portion." We must consider his chronological 
claims to be greatly exaggerated and are not surprised that "they have received the 
strongest condemnation" from those who did not recognise Mr. Buckman's merit in 
driving home by this very exaggeration the lesson of dissimilar faunas. But Wepfer 
no doubt was right in objecting agajnst the tyranny under which we are still suffering 
and the self-deception caused by splitting up a variable species into new genera. The 
pseudo-scientific justification of this manufacture of new species by means of the exaggP.­
ration of graphs and measurements of unimportant differences may not deceive anybody, 
but it helps to give the impression that ammonites are an exceedingly large and varied, 
instead of an extremely homogeneous, group. 

It may not be a serious misfortune that ammonites now-a-days cannot be deter­
mined "off hand," for Neumayr pointed out many years ago that palreontological 
'species' were impossible to uphold so soon as the available material was at all complete. 
Unfortunately it is still necessary, in order to group the apparent chaos of forms, to 

'' advance former species to genera," and genera again to families, and this also gives 
the impression that ammonites are far more diverse than they really are. We may 
repeat in this connection that compared with the persistent liostracous Phylloceratids 
and Lytoceratids, the ephemeral trachyostracous offshoots are important merely from 
the stratigraphical point of view. There are many of these and it is only a matter of 
:,ystematic detail whether we group them into genera or families-' species ' obviously 
being out of the question in view of the time-element. The use of small families seems 
preferable to the writer for reasons of systematic convenience and a better general view 
of a multitude of units; but it is matter for regret that so far as the Oppelids are con­
�erned, on account of the incompleteness of the geological record and our scanty know­
ledge of Mediterranean successions, we cannot yet restrict these smaller families to the 
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.descendants of definite species groups within the Phylloceratidre and Haploceratidre. 
This alone would justify us to simplify the present nomenclatur�. 

Oppelids are thus classed in the following sub-families :­
Oppelinre, Ha ug emend. 
Phlycticeratinre, Spath. 
Bonarellinre, Spath. 
Hecticoceratinre, Spath. 
Ochetoceratinre, Spath. 
Taramelliceratinre, Spath. 
Streblitinre, Spath. , 

The family Hap�oceratidre, Zittel emend., with transitional forms to all the above, 
from the Bathonian Lissoceratoides ferrifex (Zittel) upwards, is preferably kept apart. 

The stratigrapher does not generally favour Oppelids for the exact dating of beds. 
Fischer (1915, pp. 242 and 268) complained that there was an ",infinite varia­
bility " which produced very similar forms in quite different areas and at entirely 
different times; also that only the most characteristic species could be used as zonal 
indexes, but that the great majority of forms were unsuitable for this purpose on account 
of their far too great and too uncertain variability. • The difficulty, however, seems to 
be at least equally great in the case of the Perisphinctids of the Upper Jurassic when 
only fragmentary material is available. 

Sub-family : OPPELIN�, Haug emend. 
The genus Oppelia, Waagen, s. s. (subradiata group only) was dominant du.r:ing the 

deposition of the Procerites and Zigzagiceras beds at the top of the Bajocian and during 
the still earlier Parkinsonian age. It persisted into the Siemiradzkian age, including 
the upper (Bathonian) half of Mr. Buckman's Zigzagiceratan and his 'Gracilisphinc­
tean' ages, which correspond with the Fuller's Earth and Stonesfi.eld Slate deposits 
of England. In the latter age it is accompanied by the peculiar genus Micromphalites 
�uckman 1923 (=' Neactinoceras' Spath 1924) which includes 'Stringoceras ' pustuli­
ferum, H. Douville {191 6, p. 41, pl. VI, figs. 2-3), referred to below, occurring 
apparently with Olydonweras orientale H. Douville in the Eudesia cardium beds. These 
were described by the same author as Lower Callovian in 1926 (p. 304) . 

Oxycerites Roilier (genotype :-Ammonites asp�doides, Oppel, 1862, p. 146, pl. 
XLVII, figs. 4a, b, non Amm. discus complanatus Quenstedt, 1849, pl. VIII, fig. 12= 
Oxycerites calloviensis, Parana and Bonarelli) differs from Oppelia merely in having 
crescent-shaped ·ribs of only one kind, feeble often even in the young. It also occurs 
already

. 
in the Siemiradzkian, but is more abundant in a later age, the Oxyceritan, 

notably its upper part in which J. Roemer {191 1 ,  p. 3) could recognise a zone with 
'Sphceroceras ' and coarsely-ribbed Oppelids underlying the main horizon of Oxycerites 
dspidoides. The genus Olydoniceras, Blake 1905 (Harpoceratidarurn, Pompeckj 1906), 
a specialised and highly variable offshoot,. seems to occur throughout the Bathonian 
(Stonesfield Slate to Cornbrash) but need not here be considered since it appears to be 
absent from Kachh; :but as this genus is referable to a separate family Clydoniceratinm 
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it is advisable ta separate from Oppelin�B s. s. the genus Mwompholites. It will 

be I'eferred provisionaRy to the fami(r Phlyotiaeratin.re, disaussed below. 
The earliest Indian Oppelids are the poorly-preserved impressions from the Patcham 

Beds, described by \Vaagen as 'Oecotraustes serrigerus.' They may be as close to the 
true Oecotraustes of the Zigzagiceratan age as to the group of forms of Oxyceritan age 
to which Waagen's original (1869, non 1875) Oecotraustes serrigerus belongs. This 
stock is more closely allied to Alculia, Roilier (genotype :-Ammonites subdiscus; 
d'Orbigny) than to Oxycerites itself. The new genus Parmcotraustes, gen. nov. is now 
proposed for this group (genotype :--Oecotraustes serrigerus, Waagen, 1869, p. 230, . 
pl. XX, fig. 8) since it is distinguished from the earlier true Oecotraustes by its wider 
umbilicus and less lissoceratid suture-line (J. Roemer, 1911, pl. VII, figs. 13, 14; pl. XI, 
figs. 6, 7) and by its highly developed ' ears ' (Lissajous, 1923, pl. XXVI, :fig. 1 ). This 

_group thus stands in the BaJ;D.e relationship to Alcidia, to be discussed immediately, as 
Oecotraustes (genotype :-Oe. genicularis, Waagen, 1869, p. 227, pl. XX, fig. 4) does to 
the tl"\le Oppelia. The tendency to flattening of the ribs in Paracotrauste.s is reminiscent 
of another stock (of the sauzei zone), namely ProtC200tra'Dites, nov. (genotype:­
P. dundriensis [Woodward MSJ nov., pl. IX, fig. 8, with coarser ornamentation than 
P. spintger, S. Buckman sp., 1910; p. 95, pl. XI, :fig. 7); but in this genus, an unrelated 

offshoot of Lissoceratidre, Grossouvre, the ribbing is merely sigmoidal, not angulirur­
siradiate. Oecotraustid forms, of course, have often been produced and are known to""' 

recur so late as the Kimmeridgian period. Thus it is probable that a form like Parm­
cotmustes subfuscus Waagen (see Grossouvre, 1918, pl. XIV, fig. 4) with pronounced 
inner ribs could be attached to Prohecticoceras (to be dealt with below) a5 much as to 
Alc�dia, and it occurs with both at Ste. Pezenne. On the other hand 'Oecotraustes' 
salvadori1', Parona and Bonarclli (1897, p. 130, pl. III, :fig. 2) is apparently a later Hecti­
coceratid (Lunuloceras), whilst other stocks of this family and even some Bona.rellid 
forms, here described, similarly produced oecotraustid offshoots. 

The genus Alcidict, Roilier, was created for a group of forms with blunt keel and 
ribs that become nodate peripherally, so· that we might well separate it from Oppelinre 
s. s. It is, however, here retained in this sub-family on account of the close affinity of 
its genotype (Ammonites sulldiscus, d'Orbigny, 1846, p. 421, pl . CXLVI, :figs. l-2) 
with Oxycerites aspidmiles; but via the group of' Oppelia, mariora, Popovici-Hatzeg, 
(1905, p. 17, pl. IV, figs. 2, 6, 7) and via' Petitclercia' redlichi, Popovici-Hatzeg (1905, 

i>· 18, pl. V, figs. I a, b) Alcidia could be connected with Bonarellinre and Phlycticeratime, 
just as Alcidia haugi (Popovici-Hatzeg) and A. costata (J. Roemer) are transitional to 
Prohecticoceras discussed below. Costate forms of Oxycerites, such as 0. Jvscus 
(Quenstedt) or 0. bisculptus (Oppel=Ammonites henrici, Kudernatsch non d'Orbigny) 
with Alcidia-like inner whorls, are often impossible to distinguish from that genus 
before the whorls become compressed and involute, but in Hecticoceratids there is 
no return to an ' Oppelia ' shape in the adult. 

Oxycerites tilli (Loczy, 1915, p. 342, pl. IV, figs. 3 and 4, non 2 ?) to judge by a 
Vil.hi.ny example before me (B. M. No. C 13467) is probably a descendant of the trne 
Bathorian Oxycerites, but contrary to Roilier, Loczy eonside rs this to be merely a sub-
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genus of Oppelia. Later forms, however, included in Oxycerites by Rollier, are mere!�· 
homcemorphous developments of Ochetoceratinre (e.g., Ammonites hersilia, d'Orbigny; 
Roilier, 1913, p. 1 68, text-fig. 2) discussed below. 

Whereas the typical forms of Alcidia (subcostaria group) remain true' Oppelia' 
and have been considered to be closely related to so late a form as N eochetoceras paternoi, 
Di Stefani sp. (1884, p. 31,  pl. II, fig. 12) of the Kimmeridgian, others show a tendency 
of the ribs to flatten or bifurcate as in Bonarellids; but in this family carination is modi­
fied or lost and the periphery may become even concave. In Rollier's original circum­
scription the genus Alcidia included not only Bonarellia superba (Waagen), but even 
Metahaploceras strombecki (Oppel) of the Kimmeridgian. Since Roilier considered 
Vacek's 'Oppelia' subaspidoides to connect Oxycerites with the homreomorphous but 
entirely unrelated genus Oxynoticeras, and since he (1911, p. 308) thought that this 
reappeared in the Neocomian, we may well feel doubt concerning the value of his line­
ages ; moreover he neglected even the suture-line because, according to him, the lobes 
of e.g., the Gault Anahoplites splendens or the Neocomian Leopoldia showed great 
resemblance to those of Oppelids. This is, of course, quite natural; for the former 
two genera are derived through Desmoceratids from Phylloceratids, as the Oppelids 
come from the same source through Lissoceratids and Haploceratids. Hecticoceras 
blondeti Roman and Lemoine (1924, p. 104, pl. III, figs. 6, 6a) and the (more doubtful) 
Oppelia (?) pleurocyrna, Parona and Bonarelli (1897, p. 129, pl. III, fig. 1 )  are also referred 
to the genus Alcidia since they are ' transitional between H ecticoceras and Oppelia' ; 
but it is uncertain whether they are cogeneric w·ith Alcidia subdiscus. The tendency 
to show a return in the adult to a typical 'Oppelia' whorl-shape, with closing of the 
umbilicus, has generally been the cause of confusion of various later stocks with earlier 
Oppelia and Oxycentes. The outer whorls of the two Alcidia offshoots, Paralcidia and 
Su,bbonarellia, discussed below, especially, are often indistinguishable from those of 
the parent stock. 

It is to be noted that Waagen already, more than fifty years ago, put two forms of 
1i:J.ese offshoots, namely ' Oppelia ' mtrrhaensis and ' Oppelia ' cf. glabella (non Leckenby), 
so similar in the adult, into two distinct groups. On comparison of their inner (neanic) 
whorls it is indeed found that they almost certainly belong to two different stocks. A 
new generic name (Paralcidia, gen. nov.) is therefore necessary for the latter as well as 
a new specific name (P. khengari, nom. nov.) since Waagen's Indian form is not identical 
with Leckenby's original Ammon�:tes glabella from Yorkshire, here refigured (pl. XI, 
figs. 4a, b). Paralcidia, the latest stock of true Oppelinre, by its rounded body-chamber 
and closing umbilicus, is clearly distinguished from the oxynote ' Harpoceras' hcrsilia, 
d'Orbigny sp. (de Loriol, 1898, pl. I, figs. 7-13}, but the inner whorls of' Oppelia 'viUer­
sensis, d'Orbigny sp. (R. Douville, Pal. Univ. 1904, pl. LIII}, also wrongly referied to 
O:J;ycerius by Roilier, in whorl-shape resemble the young of Parakidia. It is here held 
that Pamlcidia is not related to the forms of t.he sub-family Ochetocera.tinre that include­
desoendants of Hectiooceratids and perh�ps independent o:ffshoots of IAesocemtoides, 
but that it is more closely allied to certain forms of Awidia, with fastigate periphe:rieA� 
e.g., A. prahecqttens1�s (R. Douville). 
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• O'P'[H!l,ia " RU"Iuumsis differs hom typical Alcidia merely in its slightly simpler 
sutareline. This is almost heot.icoceratid and the open inner whorls of the species 
quoted also bring it into comparison with forms like Briglttia, with similar tursiradteia 
outer ribs.· Waagen wrongly referred 'Oppelia'nurrhaensis to the" group of O.jO'fniz," 
which he considered to be transitional to Hecticoceratids and to be of "entirely 
Indian distribution." Oppelia fornix is now referred to the genus Bonarellia since 
it develops crenula.te latero-ventral edges already when the whorls are still evolute 
and smooth .. The simplification of the suture-line in Alcidia nurrhaensis. again is 
conspicuous chiefly on the last few septa., whereas in Bonarellids and Hecticoceratids it is 
probably connected with crenogenetic development of ornamentation in the young. 

The genera Oppelia. (in the restricted sense), and Oxycerites have not yet been found 
in the Kach� Jurassic. The forms which are here referred to the sub-family Oppelinre 
are the following :-

Genus: PAR<ECOTRAU8TES, nov. 
P. (Oecotraustes 1) sp. nov. 1 

Genus: .ALcmiA, Roilier. 
A. dubia, nom. nov. 
A� afi. obsoleta (Roilier) . 
.A. · sp. ind. 

· A.' �:nflata sp. nov. 
A. mimetica, nom. nov. 
A. nurrhaensis (Waagen). 
A. sp. juv. 

Genus : P ARALCIDIA, nov. 
P. khengari nom. nov. 

P. khengari var. aperta. nov. 
These forms comprise about thirty specimens, a feeble representation in companson 

with the later sub-families of the Oppelida. 

Genus : p ARCECOTRAUSTES, nov. 

PARCECOTRAUSTES (OECOTRAUSTES 1) sp. nov. � (Pl. IX. fig. 3). 

1875. Oppelia (Oecotraustes) cf. serrigera, Waa.gen, p. 57, pl. x, :fig. 3. 
1893. Ammonites (Oppelia) serriger (Waagen) Oldham, p. 219. 
1910. Oppelia serrigera (Waa.gen) Dacque, p. 156. 
1924. Oecotraustes sp. Spath, p. 19, table I. 

The example here figured (from a. plaster cast of the original impression, diagram­
matically represented by Waagen) and two indistinctly preserved smaller impressions 
on the same slab of rock, are still the only examples available. Waagen considered 
the present form to show " mixed characters of three species, Opp. subfusca, serrigera 
and conjungens", but in general form to be most nearly allied to the [first] two Bathonian 
species. Opinions may differ on this point, for the tuberculate termination of the flat­
tened ribs certainly suggests comparison of the Patcbam specimens with Parrecotraustes 
conju,ngens (K. Mayer, 1865, pl. VIII) fig. 6), but the inner whorls are unfortunately 
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-unrecognisable in the three Indian impressions. The angulirursiradiate character of 
the ribs resembles that found in Parcecotraustes subfu,scus (Waagen). Since Waagen's 
original fig. 8 (1869, pl. XX) has now been taken as type of Parcecotraustes serrigerus 
.and fig. 7 was stated by Mr. Buckman (1910, p. 95) to belong apparently to quite another 
species, it seems advisable to separate the Kachh form from Waagen's species, but 
until better specimens become available no new name can be given. Oecotraustes 
mgosus S. Buckman (1889, pl. XXI, figs. 1-2) shows coarse ornamentation like the 
·form here described but appears to be more prominently keeled. Since the matrix 
in which the specimens are preserved (a bluish-grey, hard shale, but not calcareous as 
Waagen stated) is quite different from that of any other specimen in the collection, it 
might be held that the forms here described could even be of Bajocian (Zigzagiceratan) 
age. From general geological considerations an immediately pre-Callovian, e.g., Oxy­
ceritan age is, perhaps, more likely, but even such aspidoides faunas as those of the 
Nievre and the Sarthe, of Lechstedt near Hildesheim, or of Mt. Strunga in Rumania 
seem to include nothing like the present form. Parceaotraustes paradoxus (J. Roemer, 
1911 ,  p. 41, pl. VII, figs 13-14) from the third locality, though closely allied to 
Alcidia costata (J. Roemer), resembles the Kachh species in the thickening of the peri­
pheral terminations of the ribs. Such Callovian species, however, as Hecticoceras hecticurn 
(non Reinecke) Loczy (1915, p. 319, pl. Ill, figs. 19-20) which may be as close to 
Hecticoceras perlatum (Quenstedt) as to the true Par(l!cotraustes conjungens, resemble 
the present form as much as do the Bathonian P. serrigerus and P. paradoxus. 

Horizon.-Bathonian (?). 
Locality.-South of Nurrha. On p.llO, Waagen wrongly stated that ' Oppelia' 

.serrigera was associated with 'Stephanoceras' macrocephalum in the coral beds of the 
uppermost Patcham Group. It is to be noted that the matrix is entirely different from 
.the compact limestone of these Coral beds (=like that of my Jumara beds from below 
No. 12 'to No. 14a, 1924, p. 22=trigonalis zone of the table*) and that Waagen 

*Most of the material wa.s not collected zonaUy, and until the stratigraphica.l results of the present study ca.n oo 
-s•1mmarised in a final chapter, the following provisional classification may be adopted:-

Stages. 

Tithonian • 

.Portlandian 

Up. 
. KiDlDleridgian • 

M. 

L. 

Argovia.n • 

Divesia.n J • 

Callovian • 

• 

Ages. 

Aula.cosphinctan. 

Giga.ntitan . 

{{Virgatitau • 

l Litba.coceratan 1{ Katroliceratan 

( Idocerata.n . 

(Perisphincta.n 
. � 

L Ca.rdioceratan 

( Quenstedtor.eratan 
·-< 

LKosDloceratan • 

(Reineckeian • 

·tld.a.crocepha.lita.n • 

• Oxycerit� • 

Zonu. {priva.sensis. 
• pronus. 

transitorius 
I giganteus • 

• ( zitteli. 
( nikitini. 

. -< rotundum. 
Lpalmatus • 

• stera.spis • 

f beckeri 
• ( eudoxus • 
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• t platynota • 
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• t transvel'll&li11m 

· I aordatus [ =polypllomus] 
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5 du11CtJni 

• ( fraasi { anceps 
rehmanni • 

( di&dematns 
·i dimeru11 • 

Ltr> ·o,llJli., • 

0 bullnillll 

Kachh Equiva.lents. 

• Umia Beds 1 (pars). 

: } [Upper Katrol Group !]. 
: J Lower Katrol Amm. Bed. 

Belemnite Marls and Kant-
cote Sdst. 

Dhosa Oolite. 

• Upper Chn.ri Group (= 
• ) ' atkleta. beds '). : } Middle Chari Group. 

: } Lower Chari Group. 

: } Patoham Grour� 
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does not reoord' rnacroceplaalUII 'from near Nurrha. The matrix attached to certai& 
examples from the higher 'macrocephalus shales' with the fauna of what Waagen· 
(p. 138) called the ' Brachiopod Bed ' of the Patcham group, characterised by ' Macro­
ceplv.Jlites' dimelus and M. subtrapezinus (my macrocephalus beta) is also calcareous 
and of a diiferent (purplish to yellow) colour. On the whole it seems tberefure probable 
that the species now described is the only one that can properly be referred to the Pat­
cham Group of Waagen's introductory table, of Bathonian ? age and in any case resting 
directly on gneiss. The two macrocephalus zones just referred to of undoubtedly Callo­
vian age are so intimately connected with the succeeding ch1·ysoolithicus-diademattts 
and the (next higher ? )  rehmanni beds (=formerly "konigi zone ") that they 
cannot be separated from the Lower Chari Group. 

Genus : ALCIDIA, Roilier. 

A.LCIDIA DUBIA nom. nov. (Pl. X, figs. 5a, b). 

1875. Oppelia subcostaria (non Oppel) Waagen pars, p. 48, pl. x, fig. 1 only. 
non 1862. Ammonites subcostarius, Oppel, p. 149, pl. xlvi:i, figs. 2a, b. 
non 1869. Oppelia subcostaria (Oppel) Waagen, p. 219, pl. iv, figs. 2-5. 

non 1910 , , , Till, p. 264. 

non 1911. Oppelia obsoleta, Roilier; p. 307. 

non 1915. Oppelia (Oxycerites) neumayri (Gemmellaro) Loczy, p. 344. 

The specimen figured by Waagen (and restored by the artist) is poorly preserved. 
The ventral area of the first quarter of the last whorl is worn away. Above the figure 
"1 "in \Vaagen's illustration there are apparently traces of a few ribs; but it is possible 
that even this appearance of costation is, at least partly, due to weathering. The 
peripheral view (Waagen's fig. la, pl. X) is also incorrect; and the exl!miJle is _t_b!J;refore 
now refigured (pl. X, figs. 5a, b), the lateral view showing that the umbilicus is consider­
ably larger than it was drawn by Waagen's artist. This author may have been right in 
stating that the ammonite represented " exactly the variety he had figured in pl. XIX,. 
fig. 3 of his former paper". Since only a drawing of the suture-line was giv-en, and 
since his Kachh example does not show suture-lines at all in its present state, com­
parison is impossible; and to the writer the example is altogether doubtful. It is 
not probable, however, that this be merely a badly preserved example of the species 
here described as Alet'dia mimetica, nov . ,  and it certainly is not referable· to Oppel's. 
original Amm. subcostarius of Reineckeian age. 

There is a small specimen in the Blake Collection (No. 114) which probably 
reprm�ents the young of the present species. - The change in whorl-shape at the tw(} 
diameter� i� instructive :-

Waagen·s type 
Blake Colln. No. 114 . 

60 

30 

·50 

·47 

·25 

·30 
·20� 

·27 

Since e.q., Till's' Oppelia cf. subcostarw • shows a contraction of the umbilicus froliit 
6 to 3 per cent. of the diameter, it is clear that this author, like others, bad been misled 
by Waagen•s incorrect drawing. It can also be seen at once that Alcidia obsoleta-
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'(Roilier), based on Waagen's original (1869) Oppelia subcostaria (non Oppel), differs 
from the present species in its smaller umbilicus, whereas Oppelia neurnayri, Gemmellaro 
(1872, pl. I, fig. 4), wrongly identified by Loczy (1915, p. 344) with Waagen's 1869 form 
(not Oppel's of 1862), is distinguished by its trigonal whorl-shape and high keel. This 
·last may be an Oxycerites. 

The suture-lines of the smaller example are well shown and ag�ee with those of 
A. �nflata (pl. X, figs. 3a, c), whereas the fragment of A. aff. obsoleta (Roilier) figured 
·On pl. X, fig. 2a, shows a slightly less deep lateral lobe and altogether eight saddles, 
not 6 as in the present form and in A. inflata. 

Alc�dw rnazetier� (Petitclerc, 1921 , p. 7, pl. XXI, figs. 4, 5) shows different orna­
mentation on the outer whorl, whilst the true Alcidia subcostaria (Oppel) is more com­
pressed and more involute, and resembles Oppelw subradiata (Sowerby) to such an 
extent that Favre (1912, p. 33) suggested its attachment to the Bajocian species as a 
mere variety. Oppelw v�rgata Loczy (1915, p. 335, pl. III, figs. 6-7),  0. rnamertensis 
Waagen (1869, p. 223, pl. XIX, fig. 1), and 0. guebhardi, Petitclerc (1915, p. 48, pl. III, 
fig. 2), have fine secondary ribbing, as in the subradiata group, and show some resem­

-blance even to Lonoloceras. Since these forms seem connected with the true Alcidia 
subcostaria by such forms as the present species and A. exotica (Steinmann, 1881 , p. 266, 
pl. XI, figs. 5, 6) they are here considered to be merely homremorphs of the earlier 

· Oppelia of the subradiata type. 
Horizon.-Lower Callovian, upper macrocephalus (=diadematus) zone. 
Localities.-The present species is known from the Golden Oolite of Khera (Waa.gen's 

�type) and the corresponding Bed No. 1 0  of Jumara (Blake Collection, No. 114), and 
the age is definitely established. Loczy (1915, p. 440) considered Oppelia subcostaria, 
stated to be known from the "Oxfordian," to be a descendant of the closely allied 0. 
virgata, ascribing the latter tentatively to the Upper Callovian. This is probably 
incorrect; for two other forms of Alc�ia, describeQ. below, in addition to Waagen's 
two examples of ' Oppelia subcostaria,' came from the same Lower Callovian beds. 

ALCIDIA aff. OBSOLETA (Rollier). (Pl. X, figs. 2a, b) . 

1869. Oppelia subcostaria (Oppel) Waagen, p. 219, pl. xix, figs. 2 (and 5 �). 

1911. Oxycerites obsoletus, Roilier, p. 307. 

1924. Alcidia cf. subdiscus (d'Orbigny) Spath, pp. 5 and 22. 

The large example represented on pl. X, fig. 2b, and previously recorded as Alcidia 
.cj. subdiscus (d'Orbigny), is more compressed near the periphery and also has a 
slightly larger umbilicus than the example described below as Alcidw sp. ind. Its 
inner whorls, so far as can be observed, are identical with the smaller fragment re­
produced in pl. X, fig. 2a (enlarged x2) which shows the suture-line. This form seems 
t6 have more resemblance to Waagen's Oppelia subcostaria of 1869, on which Roilier's 
species is based, than any of the other forms here discussed. A. dubw differs chiefly 
in its larger umbilicus; the true A. subcostaria (Oppel) on the other hand has more 

-delicate ribbing of the subradiata type and a more compressed whorl-section. 
o2 
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Favre (1912, p. 30) considered Waagen's form tO correspond exactly with A. S'lih­
discus (d'Orbigny), but this cannot be admitted ; for even if, with Lissajous, ·Favre, and 
Petitclerc, we take d'O:tbigny's species to be Callovian rather than Batho:irian, its 
whorl-section and suture-line are different. The lobes especially were characterised 
already by Waagen (1869, p.  220) as being coarser and less indented than those of 
Amm. subcostanus ; but Favre not only misquoted Waagen in this respect, but united 
with Alcidia subdiscus quite a number of different forms. 

Loczy (i915, p. 92) included Almdia obsoleta as well as Waagen's remaining Amm. 
subcostarius (non Oppel, pl. XIX, figs. 4a-b) in Gemmellaro 's •Oppelia [Oxyeerites n 
neumayri (1 872, p.  1 6, pl. I, fig. 4a), but the Sicilian species differs from all the forms 
of Alcidia here discussed in its sharpened venter (with a high keel) and in its suture­
line with a low aspidoides-like external lobe. The Villany form figured by LoDzy (1915, 
pl.  IV, fig. I) moreover, is distinguishe-d from the species here discussed by its open 
umbilicus and by its whorl-section. 

Oppelia greppini, Petitclerc (1915, p.  54, pl X, fig. 5) with unk�own suture-liner 
seems to be indistinguishable from the form here discussed, but its measurements, as 
given by Petitclerc (65-"51-·20-·14), indicate a more compressed and more evolute 
shell than the typical A. obsoleta. The dimensions of Waagen's two Gutmadingen 
types (Nos. IV and VI) of this species were given as 46-"59-"28...:__· 11  and 75-·57-
"25-"09. The latter has to be selected as the holotype. Hecticoceras blondeti, Roman 
and Lemoine (1924, p. 104, pl. III; figs. 6, 6a), with slightly different dimensions (44-
·5·2-·25-"16), is also probably a closely allied form. 

Whether Oppelia tsytovitchi, Petitclerc (1915, p.  56, pl. IV, fig. 3) is based on a 
large form of Alcidia of the present group, or whether it is an Oxycerites, as seems less. 
likely, cannot be decided without examination of its inner whorls. 

Honzon.-Lower Callovian, upper macrocephalus (=diadematus) zone. 
Local�ty.-:-Jumara (Bed No. 10), Blake CoHn. Nos. I l l ,  1 12.  

ALCIDIA sp . ind. (Pl. X, figs. Ia, b). 

1913. Oppetia (flat, with median ridge) ; Smith, p. 210. 

This species is represented only by the fragmentary specimen here figured (pl. X, 
figs. Ia, b), septate to the end. · The replacement of the inner whorls by crystalline 
calcite unfortunately prevented their preparation, but they are seen in section (pl. X, 
fig. lb) and show a comparatively broad venter, so that the species cannot belong to 
Oxycentes. At a probable diameter of 105 mm. its dimensions are :-·57-·30-·Io ; 
and it is thus more inflated than A.  m�metica or the forms described above as Alcidia 
duhia and A. aff. obsolet.a. Moreover, the greatest whorl-thickness is not near the um­
bilical edge as in A.  mimetica, but more towards the middle of the side, which is marked 
by a fairly prominent spiral ridge ; whilst there are about four indistinct crescent­
shaped ribs on the outer area. The venter is keeled, but rounded on the cast, as in­
A .  obsoleta (Roilier) ; the suture-liP' seems to be more highly frilled. 
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Oppelw, (Oxycerites ? )  neumayn, Gemmellaro (1 872, p. 16, pl. I, fig. 4) has a: higher 
keel and a more trigonal whorl-section than the form here described. Oppelia (Oxycerites 
� )  tilli, Loczy, is much more compressed, especially near the periphery, and the Villany 
species of Alcidia, identified by Loczy (1915, p. 344) with Gemmellaro's Sicilian Oppeha 
neumayri, has a wider umbilicus, which also prevents its reference to Rollier's 
Alcidw obsoleta. A. exotwa Steinmann, already referred to, also has a more acute 
periphery. 

A. prahecquensis (R. Douville, 1913b, p. 61 , text-figs. 2-3) has a wider umbilicus. 
and a fastigate perip'hery ; the section of this species given by Petitclerc (1915, pl. 
XIII, No. 50) is diagrammatic but shows a much more acute venter. 

· 

Horizon.-Lower Callovian, upper macrocephalus (=diadematus) zone. 
Locality.-Khera Hill (belt 4 of Mr. J. H. Smith=Golden Oolite). J. H. 8. Colin. 

No. 6. 

ALCIDIA INFLATA, sp. nov. (Pl. X, figs. 3a-c). 

1924. Alcidia c£. suhcostaria (Oppel) Waagen sp., Spath, pars, pp. 5 and 22. 

This species is based on two specimens in the Blake Collection (pl. X, figs. 3a-c), 
previous]y recorded from bed No. 10 of Ju.mara and erroneous]y united with the speci­
men of Alc�dw, obsoleta, figured on pl. X, fig. 2a. The difference in whm;l-shape is  slight, 
but the umbilicus is ]arger in the present form and the anguli-rursiradiate ribbing is 
closer. A.  dubw on the other hand, at a corresponding d�ameter (compare figs. 3b and 
5b of pl. X), has not only a more compressed whorl-section but presumably 
delicate costation, although in the width of the umbilicus it agrees with the present 
form. 

A.  mimetica, nov. described below, which may include the nodate variety of his. 
' Oppelia subc.ostaria, '  figured by Waagen (1869) in his plate XIX (figs. 4a, b only),. 
differs from A.  injlata in its more compressed whorl-section, but it also has flattened 
(clavate) peEipheral terminations of the ribs. In the present species the terminations. 
are much more marked than on the inner whorls of A .  du�ia or A .  obsoleta. 

Oppelia lamberti, Petitclerc (1 915, p .  49, pl. III, fig. 3 ;  pl. y, fig. 5 ;  pl. XIII, 
No. 47), if not a malformation, may belong to the same group as. the present species� 
but it has more distant and coarser outer ribs. On the other hand the immature form 
of Alcidia, attributed by Roman and Lemoine (1924, p. 103, pl. III,. figs. 5, 5a) to Pro­
hecticoceras retrocostatum (Grossouvre ), mut. C, is somewhat intermediate in ornamen­
tation between the present species and the young of A.  dubia. 

The inner whorls of such species as Alcidia primwva (Grossouvre, 1918, pl. XIII, 
figs. 8,10 and ll only) ma.y be indistinguishabl.- .from those ol the form h(lrc described,. 
but the example :figured by Grossouvre in figs. 9a, b of the same plate, showing a blunt. 
keel, may be a young Prohecticoceras. 

Horizon.-Lower Callovian, upper macrocephalus (=diadematu&) zone. 
Locality.-Jumara (bed No. 10). 
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Al.ciDIA MIMETICA, nom. nov. (Pl. X, fig. 6). 
1875. Oppelia subcostaria (non Oppel) Waagen, p. 48, pl. x, figs. 2, 2a only. 

191.2. Oppelia subdiscus (d'Orbigny) Favre, (pars), p. 30. 
1924. A.lcidia cf. suboostaria (Oppel) Waagen sp., Spath, pars, pp. 5 and 22. 

1925. A.lcidia subcostaria (Oppel) Waagen sp., Spath [Madagascar], p. 11. 

This species may be identical with the Polish example referred by Waagen (1869, 
:p1 . XIX, figs. 4a, b) to Oppel's form, but it is entirely different from the holotype of 
Jppel's species, as has been recognised already 't>y various writers. What Waagen, 
in his la�er paper, had considered to be a variety (his figs. 1 ,  1a) is discussed above 
under Alcidta dubia, nom. nov. Waagen's type-figure does not show very clearly the 
v-script ornamentation of the beginning of the last whorl, with the inner half shorter 
than the outer, not vice versa, as represented by Waagen. On the other hand the 
walls of the umbilicus are corroded, and the illustration (Waagen's fig. 2) is misleading 
in so far as it suggests a large umbilicus with well-defined walls, whilst the peripheml 
view (2a) also shows the aperture and especially the earlier half of the outer whorls 
less compressed than they really are. The ventral view is therefore now' given (pl. X, 
fig. 6) but the lateral aspect, owing to corrosion, is unsuitable for photcgraphic re­
production. 

Alcidia injlexa, Grossouvre (1888, p. 372, p1 . III, figs. 2a, b, [holotype], fig. 6) is 
close to the species here described but has approximate and less rursiradiate, less v­
script ribs on its earlier whorls, whilst its periphery is more fastigate. Favre (1912, 
p. 27) co�idered this form to represent the true A. subdiscus of d'Orbigny, but, as Lis­
sajoue (1923, p. 1 1 6) pointed out, the latter (which he ascribes to the Lower Ca1lovian) 
seems distinguishable by its less neatly carinate and less fastigate periphery. 

In Alcidw haugt, Popovici-Hatzeg sp. (1 905, p. 1 8, pl. XIII, figs. Sa-c, lectotype, 
figs. 2-7, 9-10, pl. XII, fig. 3) the inner whorls remain closely costate to a larger dia­
meter than in the present species, but the transitional form figured by that author on 
pl. XIII, figs. lOa, b, undoubtedly is already very close to A. mtmetica. 

The present species is distinguishable from costate forms of Oxycentes of thefuscus-
bisculptus type by its ·broad venter and thickened ribs; but species like ' Oppelia ' 

- costata, J. Roemer (19U, p. 39, pl. VII, figs. 9-12) connect the two stocks. The 
various forms from the Dutch East Indies, referred by G. Boehm {1 912, p. 143) to 
' Oppelia fusca ' are easily distinguished by their non-tuberculate ribs. 

'rhe Madagascan ' Oppelia ' colcanapi, Lemoine (1910, p. 7, text-figs. 3 and 4) 
which grows to a very large size, may be close to the present species, but, as  in 
Alcidia 1:njlexa (Grossouvre), its keel is very prominent in comparison with the 

·-rows of latera-peripheral tubercles, which are also apparently less clavate. 
I mentioned on a former occasion that the holotype of A. mimetica was very close 

· to Ohanasia, and thence to Bonarellia. Like A. nurrhaensis, described below, it is 

however included in the present genus on account of its retaining Oppelid outer 
whorls. 

Horizon.--Lower Callovian, upper macrocephalus (=diadematus) zone. 
Loct'tlity.-Khera Hill (Golden Oolite) . 
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ALciDIA NURRHAENSIS (Waagen). (Pl. XII, fig. 8) .  

1871. Harpoce;ras nurrhaensis, Waa.gen, p. 91. 
1875. Oppelia nurrhaensis, Waagen, p. 51, pl. xi, figs. 2a, b ;  pl. xiv, fig. 5 only. 
1924. Alcidia nurrkaensis (Waa.gen) Spath, pp. 5 and 24. 
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As type of this species must be taken the large example (No. III) figured and des­
cribed by Waagen. This form is easily recognisable, but part of the holotype, show­
ing clearly the characteristic simple suture-line i s  here refigured (pl. XII, fig. 8, en­
larged by 1i ) .  Waagen compared his form to Oxycerites juscus (Quenstedt) which, 
however, has a more complex suture-line ; also to ' Oppelia ' Jormx, described below 
which differs in its tuberculate latero-ventral edges and its Bonarellid inner whorls. 

The fragment figured by WaB gen in pl. XIV, figs. 5, as the " aperture of a young. 
specimen " undoubtedly belongs to the present species ; but the ribs are exaggerated 
in the drawing, as in the slightly larger holotype, the body-chamber has been re­
presented (drawn as) too smooth. In four other body-chambers before me, there is. 
considerable variability in the final stage, as regards both distinctness of ribbing and 
disappearance of the keel. The original of Waagen's figs. 3a, b of pl. XIV is here 
separated as Alddia sp. juv. (see below) ; and it differs from the present species in its. 
more complex suture-line, already at a small diameter, and in its greater compression. 
In the form of Bonarellia figured in pl . X, fig. 4 the innermost whorls are tubercu­
late at the ventrolateral edges as in B. formx, and the resemblance to the present 
species is confined to the outer whorl. It seems probable that the inner whorls of A ·  
nurrhaensis, preserved in crystalline calcite and inaccessible to study, are more like the 
young forms associated by Waagen with this species. This author held that Alcidia 
nurrhaens2s and Bonarellia fornix belonged to the same group ; but his exclusion of 
the latter species from his ' group of Oppelia superba ' was no doubt due to the 
fact that Waagen knew Sowerby's species only from the figure. 

Horizon.-Upper Chari Group, jraasi [=castor and pollux] zone. 
Locality.-Waagen's two examples came from North-West of Jumara and from 

east of Nurrha, " anceps " zone). Two examples in the Blake Collection (Nos. 1 1 9, 
120), previously listed, are from S. Manjal (bed No. 2). A doubtful, unlocalised, 
body-chamber fragment sent by Mr. J. H. Smith is more inflated and more involute 
than the type and may conceivably belong even to Paralcidia or Subbonarellia. Waagen 
(1 875, p.  50) mentions the occurrence of two similar body-chambers (not examined by 
the writer),  from north-east of Gudjinsir and from south-east of Nu:rrha, that, from 
their state of preservation, suggest the present species ; but they were referred to the 
g�oup of ' Oppelia subcostaria. '  

ALCIDIA sp . juv. (Pl. XI, figs. lla-c) .  

1875. Oppelia nurrhaensis, Waagen, pars, p. 51,  pl. xiv, figs. 3,  3a, b, only. 

One of the examples figured by Waagen as the young of his ' Oppelia nur'l''haensis" 
is scarcely recognisable from this author's restored illustration. It is therefore now 
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refigured (pl. XI, figs. Ua-c) with outline whorl-section and suture-line, the drawing 
of which in Waagen (fig. 3b) was too diagrammatic. Compared with that of the holo­
type of A.. nurThaen.sis (pl. XII, fig. 6) it shows the firstlateral lobe more distinctly trifid 
and the lateral saddles slenderer at half the diameter. 

The young example of Alcidia dubw, above referred to, is very close to the present 
example and differs merely in its less rursiradiate ribbing and a slightly more complex 
.suture-line. The young of Oxycerites latilobatus (Waagen, 1869, p .  216, pl. XVII, figs. 1 

and 6) differs in oostation, but other forms of Oxycerites show similar rursiradiate ribb­
ing (e.g. 0. aspidoides, Oppel sp. in Popovici-Hatzeg, 1905, p.  XII, fig. 5), or similar 
suture-lines (e.g. 0. lateumbilicatus and other specie8, in Joh. Roemer, 1911 ,  pls. X, 
.and XI). The open umbilicus and Brightia-like inner whorls, however, as well as its 
faunal association, suggest reference of the present form to Alcidia rather than to Oxy­
·Centes. R. Douville's Opp£lia prahecquemis (1913, p. 61 , text-figs. 2, 3) may have 
similar inner whorls, but according to the supplementary dia.gnosis by Petitclerc (1 91 5, 
p .  54) an ' angular umbilicus ' and a more acute whorl-section. 

The slightly more inflated example, figured by Wa2.gen (pl. XIV, figs. 6, 6a) as a 
variety of Oppelw nurrhaens�s, with larger umbilicus, is also merely the centre of some 
form of Alcidia. The " fragment of a very young specimen," represented by vVaagen 
in his pl. XIV, fig. 4 is referred to below under Subbonarellia decipiens, nov. ; it has 
oentirely different costation. 

Horizon.-Upper Chari Group, fraasi [=castor and pollux] zone. 
Locality.-East of Nurrha (anceps zone in Waagen). 

Genus: PARALCIDIA nov. 

PARALCIDIA KHENGARI nom. nov. (Pl. X, figs. 7a-c, pl. XV, fig. 3). 

1875. Oppelia cf. glabella (Leckenby) Waagen, p. 49, pl. x, figs. 7, 7a. 
1912. Oppelia glabella (Leckenby) Waagen ; Smith, p. 1352. 

Waagen's type is poorly preserved and in the side-view illustrated by Waagen 
(fi_g. 7) the ribs are far too distinctly marked. The costation agrees with that of the 
Yorkshire form which also has a similarly contracted body-chamber. The sectional 
view was also wrongly restored by Waa.gen's artist and a peripheral view is therefore 
now given (pl. X, fig. 7c) of an example compaTable to the holotype but with the inner 
whorls in a better state of preservation. The side-view of another specimen (pl. X, 
fig. 7a) and the separated inner whorls of the same example (fig. 7b) show that the costa­
tion is very indistinct at first and far less pronounced than in Alcidia nurrhaensis even 
on the body-chamber. When found isolated, however, the body-chambers of the two 
.species and even of Subbonarellia deci]iens (p1 . IX, fig. 1 1 )  are not distinguishable. 

The suture-line is well shown on the inner whorls (pl. X, fig. 7b) and, in complexity, 
yesembles that of the early Alcidia. In the holotype of Leckenby's Amm. glabellus 
·here refigured (pl. XI, figs. 4a, b) only the last two suture-lines are visible and although 
·showing gr..eater complexity at that size are remarkably srmilar to those of Waagen's 
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form. The Yorkshire species, however, of which only one or two examples are known, 
has a simpler auxiliary series and a smaller umbilicus. 

The example figured in pl. XV, fig. 3, with the inner whorls poorly preserved, seems 
to be identical in all characters with the type, but has a larger umbilicus. · It is im­
possible to separate it specifically on present evidence, and since some of the examples 
recorded below do not show the narrowing of the body-chamber represented in pl. X, 
fig. 7a we may provisionally include this widely umbilicate form in the present species 

. as a var. APERTA nov. 
' Oppelia ' subtililobata, Waagen (1 869, p. 226, pl. XVII, figs. 7a-d) from the athleta 

zone of Wurtemberg may belong to the same group as the present species, but the inner 
whorls appear to have been incorrectly drawn and its keel was said to be often crenulate. 
The small Oppelw callomensis figured by Couffon (1919, p. 173, pl. XIII, figs. 5, 5a, b) 
shows resemblance to the inner whorls of P. khengari but it Gomes from probably earlier 
beds and is apparently still closer to the earlier Oxycerites, although it has a definitely 
separated keel on a subtabulate periphery, like the inner whorls of the form here des-

. cribed. 
Mr. Buckman (1913, pp. 153, 160) gave the horizon of Oppelia glabella (' v�::rtumnus 

zone ') as above renggeri (which is believed to be = his vernoni hemera) instead of be:.. 
low. The lamberti zone is probably also the horizon of the Indian forms. 

Wepfer (1912, p. 14) wrongly assumed identity of Leckenby's species with Oppel's 
Amm. subcostanus and curtly demanded its abolition. 

Horizon.-Divesian [upper 'athleta beds '], lamberti zone. 
Localities.-Waagen's example came from Khera Hill . The three specimens 

here figured are from Fakirwadi (pl. X, fig. 7c, pl. XV, fig. 3) and Samatra (pl. X, figs. 
7a, b). There are two more examples from the latter locality ; one in the Blake Col­

�lection (No. 129) is marked ' bed 2 '  and belongs to the var. aperta. Another Fakir­
wadi example agrees with that figured in pl. X, fig. 7c ; two further fragments sent by 
�1r. J. H. Smith are unlocalised. 

Sub-Family: PHLYCTJCERATINlE, Spath. 

The genus Phlycticeras Hyatt (1900, p.  569) is apparently very rare in Kachh since 
there is only one additional specimen in the very large collections sent by Mr. Smith. 
The origin of Phlycticeras is as yet obscure. Loczy {1914, p.  59) considered that it was 

-connected via Stryjoceras Quenstedt (=group of Ammomtes truellei d'Orbigny) with the 
Triassic Amaltheids, but to the writer it is uncertain whether even the Bathonian 
Micrompha!ites, S. Buckman (=Ne�ctinoceras, Spath) is directly connected "with Phlyc­

. tLceras, although it is provisionally included in the present sub-family. The tubercula­
tion of young Oppelids is as adaptive as that of other stocks and of little help in eluci­
dating their ancestry. Strigoceratids are a (doubtful) group, including forms of various 

·dates ; Mr. Buckman even thought in 1 898 (p. 460) that there was " a  remarkable 
development of closely similar forms three times over." Since the last (of tru�llei date) 
was " apparently at first Jess developed than any of their fore-runners ", it · might 
perhaps be held that Mwromphal�tes and Phlycticeras with their tuberculate umbilical 

1> 
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mv.s belong to the same stock. On the other hand there may not be real con­
tinuity, since Micromphalites is not strigate, whilst Oppelia redlwhi, Popovici-Hatzeg 
(1905, p. 1 8, pl. V, figs. la, b) which shows longit11dinal striation and may be a Phlyc­
ticeratid offshoot, has been referred by Loczy to Petitclercia. 

H this form r�y be a Phlycticeratid and merely homcevmorphous with the Akidia­
(or Chanasia-) development Petitclercia, its resemblance to the typical species figured by 
Grossouvre is indeed, striking ; and, of course, strigation has appeared too frequently 
in geological history in unrelated stocks to be relied on as indicatjng affinity. More­
over, Grossouvre's three species referred to Petitclercia may not themselves be closely 
relo.ted, · i.e., they may represent similar offshoots of different stocks of Oppelids, so 
that the inclusion of Petitclercw, in Bonarellinre is as provisional as the r�ference of 
Mipromphalites to Phlycticeratinre . 

.The g�)l.US Lorioloceras nov. (= Taramellweras, Roilier non del Campana) which is 
somewhat transitional and shows resemblance to Bonarellinre (e.g. Petitclercia multi­
formis Grossouvre sp. )  seemed related also to Phlycticeratids, v{a the genera Acan­
thCBC�tes and Proscaphites, Roilier, discussed below, in which strigation occurs. Its 
inclusion now in Taramelliceratinre is, in a way, a return to Quenstedt's view of a 
continuous succession of 'flexuosi ' ;  but whilst we may be convinced that Taramelli­
ceratids have been repeatedly replenished from Haploceratidre, we are as yet unable to 
replace a morphological by an ideal genetic classification. The presence in the Callo­
vian already, and contemporary with Acanthcecites, of forms like ' Oppelta (Neumay­
riceras) ' kormosi, Loczy (1914; p. 345, pl. I, fig. 6, pl. III, figs. 1 6-17) suggested deriva­
tion from a common ancestor with e.g. Phlycticeras parkinsoni (Quenstecit, 1 887, pl. 
LXXXVI, fig. 7) .  Callovian Phlyctic-eras, however, are keeled in the early stages and 
the lines of elliptical bases of the septituberculate ventral ridge, so characteristic of 
later stages, result from the breaking up of the early continuous keel. This clearly 
indicates that Ammonites hyperbolicus (Sjmpson) Leckenby sp. (in Buckman, 1 914, 
pl. XCVIII) , already referred to as probably a Ohamoussetia, cannot belong to the 
genus Phlycticeras. The connexion with Sonninia, suggested by Scheurlen (1926, p. 96} 
and accepted by Pompeckj (ib. , p .  97) seems extremely unlikely. 

Genus : PHLYCTICERAS, Hyatt. 

PHLYCTICERAS WAAGENI S. Buckman. (Pl. XIII, fig. 14) .  

1875. Amaltheus pustulatu..� (Reinecke) Waagen, p. 40, pl. ix, figs. 2a-c. 

1 897. Lopkoceras n. £. (pustulatus, Waagen) Parona and Bonarelli, p. 123. 

1 914. Pklycticeras waageni, S. Buckman, p. 98c. 

1915. S!rigoceras pustulatum (Reinecke) Loczy, pars, p. 314. 

This form was considered to be new by Parona and Bonarelli, who figured a similar 
species as ' Lophoceras ' lachati ; and it was renamed by Mr. Ruckman, who even re­
ferred to the same genus what the writer takes to be a Ohamoussetia. These authors 
were misled by Waagen's erroneous restoration of the whorl-section, indicating greatest 
whorl-thickness at the outer instead of the inner tubercle. As will be seen from the 
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front-view here reproduced (pl. XIII,. fig. 14) the left half is missing and the oblique 
fracture of the other side running across two ribs caused a deceptive, quadrate, appear ­
ance of the septal surface. Waagen, however, was correct in stating that the outer 
row: of tubercles is the more prominent, " in consequence of which the transverse sec­
tion of the whorl [at the end] had an appearance somewhat different from that of A .  
pustulatus. " The suture-line is shown on the side not figured by Waagen, but is too 
corroded for delineation. It is apparently comparable to that of P. pustulatum, recent� 
ly figured by Cou:ffon (1919, p. - 191 , text-fig. 22) .  

The inner whorls are unfortunately not well enough preserved for comparison: with 
typical Franconian examples of Reinecke's P. pustulatum (B. M. No. 37737a-d) with 
which the Indian example had been identified by Waagen. Like other highly orna­
mented ammonites, Reinecke's species is very variable, and it is as impossible to state 
that d'Orbigny's large Ammonites pustulatus (1 845, pl. CLIV, :figs. 1 -2) or Loczy's Stri• 
gQceras pustulatum represent the -adult of Reinecke's form (allowing for the idealised 
figure in d'Orbigny and the state of preservation of the Villany example), as that P. 
waageni is really a separate ' species. ' 

The large form of Phlycticeras :figured by Cou:ffon (1919, p .  1 69, pl. XIII, figs. l2, . 
12a, b) as ' Stringoceras ' polygonium is more bluntly and less distinctly ribbed than the 
Kachh species. Zieten's type of P. polygonium (B. M. No. 39699), discussed by Crick 
(1900), has much more delicate ornamentation and belongs to the .anceps zone. 

Horizon.-Vpper Chari Group, -frq.,as� (-:-castor and pollux) zone. 
Locality.-A considerable distance north-east of Gudjinsir (Waagen) . The bolo­

type was said to have been found in a black shale together with some fragments of 
' Peltoceras athleta.' Its preservation is identical with that of Obtusicostites buckmani, 
Spath, figured by Waagen in pl. XXXVIII, :fig. 3, from the same beds, and this form 
was listed by the writer from S. Manjal (1924, p. 24) together with Peltoceras athleta 
(Waagen non Phillips) . The true P. athleta belongs to the next higher ' ornatum ' z�ne 
(=athleta zone s.s.) . The 'jason-zone ' in Wurtemberg, that yielded ' P. pustulatum ' 
to' Zakrzewski, (1887, p .  102) is obviously later than the same ' zone ' in Noi'therri. 
Franconia (Reuter, 1908, p .  127) which probably corresponds to our anceps to rehmanni 
zones. 

PHLYCTICERAS scHAUMBURG! (Waagen). (Pl. XIII, fig., 15) . 

1875. Amaltheu� schaumburgi, Waagen, p. 41, pl. ix, figs. la-c. 

1897. Lophoceras schaumburgi (Waagen) , Parona and Bonarelli, p. 123. 
1912. Amaltheus schaumhurgi (Waagen), Smith, p. 1351 . 

1914. Phlycticerab scluw.mburgi (Waagen), S. Buclanan, p. 98c. 

The Samatra example here figured fortunately shows the impression of the inner 
whorls which in Waagen's holotype are not well enou�h preserved for comparison 
with 

.
the smaller European forms. The early whorls are tuberculate to a later stage 

than in Zieten's type of P. polygonium (=Ammonites pustulatus suevicus, Quenstedtt, 
- 1847, pl. IX, figs. 23a, b) . The umbilicus is also larger in the Indian form, though 
equally coronate, whereas in the probably later P. pustulatum, which also shows more 

D 2  
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prominent tuberculation of the inner whorls, the umbilicus 1s not only smaller but 

its sides are peculiarly high and steep. At a diameter of ; 30mm. the tubercles ­
disappear , but the ribbing is coarser and more' distant than in P. polygonium or P. 
lanrigatum (Quenstedt) , although considerably closer and finer than in the poorly pre� 
served Yill8.ny example compared by Till (1910, pl. XVII, figs. 1'1 -1 2, 191 1 ,  p. 23) to 
the present species. This author mentioned that the difference in o�namentati�n might 
be due to its state of preservation, but his example clearly has fewer ribs. It is �ow­
ever, the only non-Indian example of Phlycticeras that belongs to the same group as ­
Waagen's holotype ; and nothing like it seems to occur in �avoy (Chanaz) or in the 
Swiss, Suabian and Franconian Jura. 

llor·izon.-"Cpper Chari Group, fmasi zone. 
Locality.-Couffon (1919) recorded a lP,rge Phlycticeras together with a Macro­

cephalitid (wrongly identified with Mayaites subtumidus, WaageJ;L sp .) that may be 
an immature example of  a form of the tumidus group (see Couffon's pl. XV, figs. 
7, 7a, b) . These persist· even into the anceps zone. At Samatra, the · ' crimson­
black beds ' of ::\fr. Smith (1912b, p.  1351 ) ,  below thf' golden " athleta beds," apparent-

_ ly yielded Reineckeia of the lower and upper anceps zones as well as the bispinous forms 
of the fraasi zone, so that the ex2.ct horizon of the Samatra example, preserved in red 
ironstone, cannot be given. Waagen's type of a similar preservation, came from the 
'' lower athleta beds " (fraasi zone) of Gudjinsir. 

Sub-Family: BONARELLINAE, Spath. 
This. family might well have been restricted · to the two genera Bonarellia, 

Cossmann (=Distichoceras, lVIunier-Chalma,s) and Horioceras, Munier-Chalmas, which 
are very closely allied and are both characterised by loss of keel. Roilier (1 913, 
p .  271} ,  like H.  Douville and lVIunier-Chalmas before him, even held that they were 
merely the female and male of the same species, but there is little concrete evide:Qce 
in favour of this view. R. 'Douville (1913) has shown that they are contemporaries 
at Dives (in his beds H 1 -3) and that Borwrellia is two or three times more abundan� 
than H orioceras. 

If Bonarellia were �.s close to H ecticoceras as is suggested by the reference to " H ect·i­

coceras bipMtitum ( Quenstedt) " of a Chezery example (in Tsytovitch, 191 1 ,  p .  3J. , 
pl. II,  fig . 1},  i.e., if Bonarellids represented a monophyletic offshoot of Hecticoceratids, 
this restriction of the family might have been preferable. But Roilier (1913, p .  270) 

who compared Mlle. Tsytovitch's example to " Ludwigia " (=Campylites + Tri­

marginites) already pointed out that it did not correspond too well with Bonarellia 

bip11rtita , although it might be a polyphyletic passage form from Hecticoceras to Bona­

rellw, referred by him (p . 287} to two separate families (Harpoceratidre and Oppelidre) . .  
Bonarellinre are thus now taken to  be polyphyletic developments of  the Bathonian 
Alcidia and its later Hecticoceratid offshoots, having angular costation with often a 
epiral groove, peripheral clavi and a keel that is generally weak or lost entirely. 

The early Bonarellia superba (W �w.gen) is thus clearly allied to Alcidia mariorce 
J'opovici-Hatzeg (1 905 , p. 17 ,  pl. IV, figs. 2a-c) , and Bonarellia fornix (J . de C. Sowerby} 
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has been grouped by Waagen with Alcidia nurrhaensis. Both Bonarellia and Chanasia 
Rollier, previously included in the present family, show great resemblance to Lorio­
loceras, discussed below, which is also connected with Alcidia by many transitions 
yet Chanasia and its ally Sindeites are perhaps equally close to the true Hectico­
ceras parallelum (Reinecke) . They are all more or less parallel offshoots, apparently 
of the same stock that produced Alcidia, with the Bonarellids somewhat intermediate 
between Oppelime and Hecticoceratids. Chanasia differs from Bonarellia chiefly in 
its retaining the keel and Petitclercia may represent an involute development of Chana­
sia, for it has already been menitoned that the incompletely known Oppelia redlichi, . 
Popovici-Hatzeg, with strigation and crenulate umbilical edge, may be a Phlycticera­
tid. Sindeites loses the keel and the spiral groove and may even acquire recticosta­
tion, but it is connected by transitions both with Chanasia and with Lunulocems of the 
type of L. brighti (Renter, non Pratt, 1908, text-fig. on p .  124) . Among many Fran­
conian examples before me there is one, (B . M. No. C 27684) , in which the periphery• 
after an injury, become& Kosmoceratid, as in Sinde,ites sindensis. F. Roman (1924, 
pl. II) has lately figured a number of transitional but immature forms. 

The Indian Bonarellia fornix was previously considered to be transitional from 
Alcidia to Petitclercia. The genotype of Roilier's genus is Petitclercia mirabilis, Gros­
souvre sp . ( 1 891 , p .  258, pl. IX, fig. 4) characterised by its recti-radiate ribbing, a 
steep umbilical edge, and a highly compressed whorl-shape. Since B. fornix with 
its t�cal Bonarellid inner whorls, like later species of the same genus, acquires a 
rounded outer whorl and is scarcely keeled at intermediate stages, it is not likely to 
be the direct ancestor of Petitclercia. Similarly Oppelia (Petitclercia ?) hungarica, Loczy 
(1915,  p. 341 , pl. III, fig. 1 8) is probably more closely allred to the same author's Oppelia 
virgata, belonging to the group of Alcidia subcostaria (Oppel) ; but Simionescu's Oeco­
traustes binodosus (1905, p.  26, pl. III, figs. 5a, b) may be an early Petitclercia . 

Another offshoot of Alcidia to be considered here is represented by a form, the 
outer >V"horl of which can scarcely be distinguished from that of earlier Oppelids on the 
one hand or even of Kheraites smithi on the other, but the inner whorls of which agree 
with certain interesting dwarf species formerly referred to ' Oecotraustes coniugens ­
(Mayer) Loczy.' They are not, however, here attached to the group of iorms 
(Parrecotraustes) to which Mayer's species ( 1865, p. 322, pl. VIII, fig. 6) or the form 
figured by Waagen (1 869, p. 232, pl. XX, figs. 5a-c) as an extreme variety of Oecotraustes 
conjungens (Mayer) belong. The more or less rectiradia.te, Sindeites-like ribbing and 
the inverse, simple, suture-line suggest reference of this stock to Bonarellids and it 
may be noted that d'Orbingy (1 847, pl. CLVIII, fig. 3 only) figured a similar rnco­
traustid form as the young of Bonarellia bipartita (Zieten), whilst Loczy (1915,  p. 337, 
pl. III, figs. 8-9) considered it possible to unite generically his Villany species of ' Oeco­
traustes ' and Bonarellia. The same author's Alcidia spiniscens (non Mayer) (ib. figs. 
12-13) :r;nay also belong to the present stock for which we now propose the new name 
SubboJl8rellia, gen. nov. All the six Kachh examples available show the body-cham __ 

hers, keeled in the smaller forms but with final rounding in the largest example. This. 
is a point of resemblauce to many Oppelinre but, like the fact that Waagen included a 
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fragment of one of the recotraustid furms (his pl. XIV, .-fig, 4) in AlcidicJ, nurrhaensis ; 
it does not justify the inclusion of Subbonarellia in Oppelime. The resemblance oi 
Bonarellids to Hecticoceratids is to be expected in groups that are all connected with 
the early clavate Alcidia of the Bathonian and include homreomorphous offshoots ; 
and the classification of certain transitional forms was equally unsatisfactory before 
the larger ' species ' were raised to family rank. 

rGenus : BoNARELLIA Cossmann. 

� (=DISTICHOCERAS Mu

.

nier-Chalm�s) . 

lBoNARELLIA NODULOSA (Quenstedt). 

1875. Oppelia bicol>tata (Stahl) Waagen, p. 52, pl. xi, figs. la-c. 

1887. Ammon1ites bipartitus nodulosus, Quenstedt, p. 735, pl. lxxxv, fig. 9. 
1897. Distichoceras n. f. Parona and Bonarelli, p. 140. 

Waagen united Zieten's Amm. bipartitus, with Stahl's Ammonites bicostatus but 
Parona and Bonarelli (1 897, p. 140) kept the two species distinct, although Stahl's 
figure is evidently bad. A mechanical measuring of figures of this type naturally re­
veals differences that have no real existence to those fa�iliar with the types. Roilier 
(1913, p .  277) again rightly included Zieten's species i� the synonymy of Stahl's Amm. 
bicostatus. It is possible to find variations in, e.g., the Calvados and Yorkshire material 
available to the writer, and Quenstedt figured a number of forms that may be speci­
fically separable from Stahl's species as Parona and Bonarelli held. But the Indian 
example of Bonarellia, figured by Waagen, cannot be satisfactorily distinguished 
from siinilar, adult, European specimens of B. bicostata, although the inner whorls 
seem to be more closely comparable to the form separated by Quenstedt as Amm. bipar­
titus nodulosus. According to topotypes (B . M. No. 22324, 5, b-d) already referred to 
by Crick (1889, p .  557) and specimens of this form from Les Blaches (Basses-Alpes, 
B. M. No. 73507a) before me, the beaded, spiral, line of tubercles is characteristic, 
whilst the whorl-section is more inflated and the umbilicus is slightly more open. With 
Parona and Bonarelli we may then consider this to be a separate form and to refer to 
it the Indian example, although it is incomplete. 

Waagen's figures 1a and 1c  are tolerably accurate ; fig. 1b  shows the periphery 
restored entirely by the artist. T�e umbilicus is well exposed on one side and shows 
high and steep, but rounded edges and only traces of strongly prorsiradiate lineation. 

Bonarellia subornata, Spath (=Distichoceras n.f. [8] of Parona and Bonarelli, 1 897, 
p .  141 = Ammonites bipartitus nodulosus, pars, Quenstedt, 1 887, pl. LXXXV, fig. 1 1  
only) is distinguished by its considerably finer costation and sharp umbilical rim and 
wide external saddle. Amm. calcar, Zieten, the type of which (B. M. No. 37670) was 
refigured by Crick {1 899, p .  555, fig. 1 ) , may possibly represent a malformation of this 
species. 
-

Oppelia (Bonarellia) semseyi, Loczy (1915,  p.  336, pl. III, figs. 1o-1 1 ,  text-fig. 
61) ,  is a Horioceras, with concave periphery. 
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Horizon.-Divesian (duncani) zone. 
Locality.-South-west of Barasore, Charwar Hills. 

95 

According to R. Douville (1914, p .  18) Bonarellia bicostata is common in his bed 
H 1-3 (lamberti zone) . In Yorkshire Bonarellia subornata is preserved in the brown 
matrix of the earlier duncani (= " upper athleta ") zone, but B. bicostata in the grey 

matrix of the later lamberti zone. 

BoNARELLIA BICOSTATA (Stahl) . (Pl. XV, figs. 4a-c) . 

1912. Oppelia bicostata (Stahl) Waagen ; Smith (a), p. 714, (b), p. 135�. 
1914. Oppelia (Distichoceras) bipartita (Zieten), R. Douville, p. 17, pl. ii, figs. 20, 20a,. 

text-fig. 11 ,  p. 18. 
The small fragment here figured agrees in all detail.s with typical examples of this. 

well-known species, as figured by d'Orbigny (1 847, pl. CLVIII, figs. 1-2) and R .  Dou­
ville, and represented in the British Museum collections from numerous localities .. 
There are regularly two crescent-shaped ribs to each tubercle ; and the inner half of 
the lateral area, separated from the ribbed outer half by a spiral groove and ridge, is 
perfectly smooth. The suture-line is very simple and agrees with that of typical French 
and Germ:m examples of similar size. 

B. nodulosa h2,s a spiral line of tubercles instead of a groove and lacks the regular 
bicostation of Stahl's species. B. zieteni (Parona and Bonare1li, 1897, p .  141 ,  pl. IV, 
fig. 7) has straighter ribs, no distinct spiral groove, and a more marked umbilical edge,. 
with small tubercles at larger diameters. 

Horizon.-Divesian, lamberti zone. 
Locality.-Fakirwadi (J. H. Smith Colin. , labelled ' athleta beds ') . 

-
BoNARELLIA sp . ind. (Pl. XIV, figs. 2a-c) . 

The unique body-chamber fragment here figured (pl.  XIV, figs. 2a-c) shows a 

slightly compressed whorl-section with rounded sides and an arched periphery. This 

has a faint but continuous, median, keel and two lateral rows of clavi. They are 
unevenly spaced and not opposite one another, but prominent and raised slightly above 
the keel. This does not suggest affinity with the singula.r, globose, form with saw­
like keel (Amm. velox, Oppel) that has been taken as the genotype of Acanthl:ecites {Rol· 

lier , 1909, p .  620) ; but A .  flexispinatus (Oppel =Amm. flexuosus globulus, Quenstedt) 

has always seemed to me to be very closely 2.1lied to A .  velox, and a superficial examina­
tion of the fragment here discussed suggested comparison with these Acanthmcites. 
The presence of a continuous, if faint keel, however, makes it probable that the ex­
ample is merely the body-chamber of a small Bonarellia. This was unduly inflated by 
mineral changes, as is common in e.g., pyritic specimens of somewhat similar Prosca­
pl.ites from the renggeri zone of St. Ives and Warboys, Huntingdonshire. In spite of 
the cracked shell there are also visible traces of the spiral grooves and very faint ribs, 

so that the reference to Bonarellia seems justified. 'rhere .appears :to be no descrrbed 
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species "'W"ith which the fragment could be identified ; the example figured in pl. XV, 
fig. 4 is strongly ribbed. 

HoriZOfi.-Divesian, probably lamberti zone . 
.Locality.-Fakirwadi (' athleta beds,' J. H. Smith CoHn.). 

BoNARELLIA FORNIX (J. de C. Sowerby) . (Pl. X, fig. 4, pl. XI, fig. I ; pl. XII, 
figs. 3a , b, 4a, b, 5a-c) . 

I840. Ammonites fornix, J. de C. Sowerby, in Sykes, p. 719, pl. lxi, fig. 13. 

1871. Harpoceras fornix (J. de C. Sowerby) Waagen, p. 91 . 

1875. Oppeliafornix (J. de C. Sowerby) Waagen, p. 50, pl. xiv, figs. 7, 7a. 

1902. Ammonites fornix, J. de C. Sowerby ; Blake, p. 39. 

1924.. Petitclercia 1 fornix (J. de C. Sowerby) Spath, p. 5. 
Waagen who knew this species only from Sowerby's figure and description, repro-

.· duced these adding that it seemed to be one of the rarest ammonites in the Kachh Juras­
sic. He stated, however, that it showed " great analogies to Oppelia n.urrhaensis," 
above described, which differs mainly in the absence of ventro-lateral rows of 
tubercles. In the Geological Society Collection, with Sowerby's example here refigured 

· {pl. XI, fig. l) ,  there was a specimen of the same rock as the characteristic 
orange-coloured, sparry matrix of the holotype ; this contained some thirty specimens 
of the present species of all sizes, in addition to other fossils and ammonites of which 
.Macrocephalites chariensis (Waagen) and Grossouvria aft recuperoi (Gemmellaro) are 

· .perhaps the most important for dating the rock. 
The young show considerable variability. Some, like pl. XII, fig. 4, have the 

peripheral nodes coarse and distant ; in others (pl. XII, fig. 5) they are very fine and 
close. The former again may be evolute, almost cecotraustid, the latter much more 
involute, but there exist numerous transitions between these extremes. The inner­
most (brephic) whorls (fig. 3) show already a distinct spiral groove (or ridge) and an 
angular (fastigate) periphery, but only tr:wes of beginning rursiradiate ribbing near 

-,the periphery. The crenulation of the ventro-lateral edges, however, is often deve­
.Joped already at under IOmm. diameter. The suture-line is similar to that of young 
cBonarellia and simpler than that of Alcidia nurrhaensis. It is ascending towards the 
umbilicus, and the septa are distantly spaced. The suture-line of the cecotraustid 
young (pl .  XII, figs. 4a, b) is particularly simplified and inv erse. 

Oppelia barbieri Petitclerc (I9I8,  p .  8,  pl. XV, fig. 2, pl. XIX, fig. 2) with orna­
mentation resembling that of Fontannesiella prolithographica (Fontannes) is somewhat 
similar, but may be a Chanasia ; it is more compressed and its outer rib s are less rur­

; siradiate. Petitclercia multiformis (Grossouvre, I 89 I ,  p .  260, pl. IX, fig. I )  from the 
· ' athleta zone ' is more involute and more distinctly keeled and if it is a development of 
- the true Petitclercia of the anceps zone (P. mirabilis, Grossouvre sp .)  its resemblance 
to the species here described is purely superficial. 

Bonarellia noduTosa (Qn�nstedt) and the other forms above discussed have the 
w entro-lateral edges more coarsely crenulate, also the earlier R superba (Waagen, 
1869, p. 222, pl. XIX, figs. 6a-c) . The suture-line in this form is also still complicated 



CEPHALOPOD FAUNA OF KACHH. 9� 

and if it is the direct ancestor of the bicostata. group , the Indian form here. described 
would represent a separate offshoot. 

Horizon.-Lower Callovian, upper macrocephala,s (diadematus) zone. 
Locality.-" ,Hills 12-15 miles north of Bhuj .".  This might refer to the Jooria 

or the Habye Hills. Sowerby's " Amm. herveyi," a Golden Oolite species, was recor:d­
ed from the same locality. The slightly worn specimen figured in pl. X, fig. 4, in Mr. 
Smith's Colin., is marked: K6=Khera Hill, bed No. 6 (but not 6 of lQl,3a, p .  2IH).  

Genus : SINDEITES Spath. 

SINDEITES WAAGENI, nov . (Pl . X, figs. Sa-c ; pl. XIt fig. 6) . 

1875. Oppelia arientalis, Waagen, pars (non Sowerby), p. 58, pl. xi, fig. 6 only, pl. cDi, 
figs. 8, &, b. 

1925. Sindeites sp.1 Spat4, p. 10. . . 

The small example (twice) figured by ·Waagen is again illustrated to show .wh�t 
remains of the inner whorls, also the simple suture-lin.e (pl. XII, fig. 6) . To Waage1;1.'s 
description we may add that at under Smm. diameter there are already fine prorsira­
diate costre on the outer lateral area, as in many immature Hecticocera�ids, an\i �he 
" entire smoothness," �ven of the inner portion of the side, as shown in fig. Sa, �y 
have been caused by excessive cleaniQg and developing. Whether there is & .  k�el 
at that early stage cannot be determined without breaking the holotype, At l�mw· 
diameter and on the larger part of the (entirely septate) outer whorlthe. ke�l is low and 
does not rise above the level of the lateral se:J;rated edges (see::fig. Sb) . Otherwise �he 
periphery resembles that of the douhtful ' Harpoceras ' penninicum., Uhlig (1878, _pl. 
XVI, fig. 3b) . Towards the end of the shell, unfortunately badly preserved, the kee · 
seems to disappear altogether and the. peripheral a�pect then is like that of S�ndeites 
sindensis, nov . (pl. IX, .:fig. lOb) , which difiers from the present form chiefly in b,aving 
finer and closer costation at a comparable diameter and in being more compresse�. 
The bifurcation of the ribs mentioned by Waagen and diagrammatically repres�nt;_ed 
in his second drawing (pl. XII, :fig. 8) also appears to the writer to be, if not altog�ther 
wanting, at least far from regular . .  

S. madagascariensis,- Spath, has more distant and more rectiradia.t�. ribs with 
bifurcation still less· distinct than in the Qther forms of this genus. There is also a rue­
dian tubercle reminiscent of the lateral node in Bonarellia nodulosa (Quenstedt) aUh�ugh 
on account of its recticostation and open umbilicus I compared the Madagascan form 
to the same author's Ammonites cf. bipartitus (1887, pl. LXXXV, fig. 14) . The um­
bilical tubercles of Quenstedt's form are merely the shortened primary ribs ; but it 
remains keeled and is therefore, if not Hecticoceras hecticum (Reinecke) itself, as held 
by Tsytovitch (1911 ,  p .  36) , perhaps closer to Hecticoceratids than to Sindeites. 

·waagen first (1871 ,  p. 91) referred the holotype of the species here described to 
Harpoceras orientale (d'Orbigny), but later united it with what is here described as 
Heciicoceratoides suborientalis, Spath. Since the inner whorls of Waagen's larger speci­
men are not preserved, this association was rather speculative and the additional 
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material now ayaiJ.able · shows that in; both Hecticoceratoides and Kheraites the inne� 
whorls are coarsely and bluntly ribbed. 

HoriZOfl.-Callovian � .  exact bed unknown. 
Locality.--Chari. Waagen stated that his specimen came from a yellowish-grey, 

S2.ndy oolite of unknown age ; the preservation and matrix are thos; of the rehmanni 
or even an earlier · bed, rather than the anceps zone. The atkleta beds, though n� 
2ltogether absent at Khera, have yielded no ammonites either to Mr. Smith or to 
Prof. Blake. 

SINDEITES sp. nov. ind. (Pl. XIII, fig. 16) .  

This interesting new form unfortunately is represented only by the fragmentary 
example here fi

"
gured (pl. XIII, fig. 16) ,  showing smooth inner whorls, and falcoid 

Qostation on the body-chamber. The ribs are irregular but approxiinately alternately 
long and short, thick and thin ; and they all end in a slight tubercle at the latero-ventral 
edge, whence a forwardly directed chevron connects those of one side first with a low 
keel and then with the corresponding ribs of the other side. This is the typ� of peri­
phery so characteristic of young Uptonia ('Ammonites bronni, '  auct.) . In Sindeites 
sindensis, sp . nov. (pl. IX, fig. 10) ,  with similar lateral ribbing and smooth inner whorls, 
the ribs are indistinctly connected across the periphery and the median line is scarcely 
raised ; in .the species described above the keel remains, but there are no chevrons . 
The smali form of Sindeites figured on pl. IX, figs. 2a, b, which is close to (but not the 
young of) S. sindensis, has more pronounced umbilical (primary) ribs. It resembles 
in this respect the Madagascan form of Chanasia previously recorded (Spath, 
1925b, p .  1 1  and now figured, pl. X, figs. 9a-d) which differs from Parona and Bona­
relli's C. chanasiensis (1 897, p .  134, pl. IV, figs. 1 ,  2) in its simpler suture-line, and 
which seems to be connected by intermediate forms with Reinecke-'s Amm . .  kecticus 
parallelus (1818,  p .  67, pl. III ,  figs. 31-2) . One of these Bavarian forms (B. M. No . 
C27684) with kosmoceratid periphery, i.e., transverse ribs across the venter, although 
perhaps merely a malformed Hecticoceras, shows great resemblance to the present 
genus. 

H orizon.-Callovian. Exact horizon unknown. . 
Locailty.-Fakirwadi, " athleta beds " (J. H. Smith . Colin. No. 1 6). The hard 

matrix, resembling the Calcareous Grit· of Scarborough, is different from that of any 
of the other 

·
oppelids.and I have not come across a. similar preservation in any of the 

other 
-
Kachh fossils so far examined. 

Gen-qs: SuBBONARELLIA, nov. 

(See supra, p. 93. Genotype : S.  decipiens, sp . nov. pl. IX, figs. ta-c.}. 

Su:sBONARELLIA DECIPIE;NS sp. nov. (Pl. IX, figs. 5a, b, c, lla, b). 

· 1875. Oppelia nurrhaensis, Waagen, pars, p. 51, pl. xiv, fig. 4 only {1). 

1924. OecotraustetJ cf. ccmjugen� Loczy (non Waagen) ; Spath, p . . 24. 

This species is represented by the- holotype of 32 mm. diameter (pl. IX, figs. 5a-c) 
showing the -v:ery peculiar, a�gular, ribbing, with about half of the outer who-rl 
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.belonging to the body-chamber ; also by a similar and slightly bigger par2 type of 36mm. 
and probably the larger fragment figured on pl. IX, fig. 11 ,  the inner whorls of which 

. .agree with the holotype and have a similarly fastigate periphery. The species may 
seem to be too similar to Alcidia mimetica described above on the one hand, and .certain 
(but less discoidal) Hecticoceras on the other to be separated from them generically ; 
but it has a simple suture-line and jt is to be noted that Waagen already included a 
fragment of probably an inner whorl of either the present species or of one o£ the ceco­
-traustid forms described below in his Oppelia nurrhaensis and not in his 0. subcostaria. 
Subbonarellia, however, shows greater resemblance to Bonarellids, notably in the flat­
tened ribs with clavate peripheral terminations. These ribs, in the present species, 
are not so strongly bent and more flattened than those of Alcidia mimetica which it 
resembles in whorl-shape ; and the suture-line is characterised by comparatively simple 
elements with the auxiliaries ascending towaFds the umbilical suture. This alone is 
sufficient to separate the present form from Alcidia, whilst the Oppelid outer whorl 
and discoidal shape with acute venter suggest distinctness also from similarly reduced 
Hecticocera tids. 

Horizon.-Upper Chari Group, fraasi zone 1 

Localities.-Fakirwadi (Bowl). 

SUBBONARELLIA MANIALENSIS sp. nov. (Pl. IX, figs. 12, 13a, b). 

1924. Oecotraustes conjugens, Loczy, non Mayer ; Spath, pp. 5 and 24. 

The two examples here figured and a third specimen since sent by Mr. J. H. Smith, 
show such close resemblance to the form last described that their inclusion in the same 
genus seems justified. Since, however, Oecotraustes has been separated . from Oppelia, 

. and Parcecotraustes from Alcidia, it could be argued that these ' Oecotraustes ' offshoots 
should also be given an independent name. The Kachh forms, on the other hand, are 
rather incomplete and also not so definitely cecotraustid as the French and Hungarian 
examples with which they have been compared. As in S. decipiens, the ribs are anguli­
rursiradiate, distant, and flattened, with clavate peripheral terminations. The inner 

· or primary portion seems more pronounced in the example figured in pl. IX, fig. 13a, 
but this is perhaps largely a matter of preservation ; and the transitional third specimen 
differs from the holotype of S. decipiens (pl. IX, fig. 5a) merely in having a wider um­
-bilicus and perhaps a less prominent keel. The steep backward and more gentle for­
ward slopes of the ribs, which are characteristic of all these forms, cause the peculiar 

· hook-shape of their' outer portions. 
Loczy's ' Oppelia (Oecotraustes) conJugens ' (non Waag�n, 1915, p. 337, pl. III, 

.figs. 8 and 9) with which I had fQrmerly compared the example in the Blake Collection, 
has a similar peripheral aspect, but · the suture-line, if on,e may judge by the . exe­
-crable drawing published by Loczy, seems more complex whilst the body-chamber is 
-.de:fi,nitely cecotraustid. The same autho.r's Oppelia (Alcidia ?) . spiniscens, which is 
-almost certainly different from Mayer's type,. has JD.Ore finely crenulate peripheral 
edges and apparently an Alcidia suture-line, but its ventral aspect also is reminiscent 

--of the present form and especially the more finely ribbed species r_ecorded helow. 

E 2  
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Petitclerc's (1915, p. 58, · pl. IV, fig. 4} Oeeotraustes oonjungens (noh Mayer, 'iiec 
Waagen) is also more coarsely rncotraustid, but thts author significari:tly temarked 
that perli�ps there ·should · be ·included; with his form, thtee Cbey · examples 'th'at :be 
·had taken to be Bcmatellia [ 'Distichoceras�] bi]iartita. 

- Horiron:-Upper· Chat! Group ,Jmasi zone. 
Localitiea.•-�.;.rtwo �-ex'amples sent by Mr� J. - H. Smith are from Fakirwadi (Bowl) 

� 'lmeeps: beds ' ·; : the sp�llimen · in the Blake Collection, from "·No. · 2, 'South Martjal/ ' 
has the hreniatite mattix 'of-'the anceps zone, and is not preserved in 1 the yellowish-grey 

·liniestone, (W'ith' blac'kt:ests) chatacteristic ·of the fraasi zone (with Pel:toceras ' athleta ')  
to ·which · ·be1ongs the species · described below. - -· 

. . .. . 
-

SuBBONARELLIA sp. ind. (Pl. IX, fig. 14} :  
1924. Oecotraustes sp. ind. Spath, p. 24 (S. Manjal, No. 2) . .  

This species, represented only by the fragmentary example here figured and for­
m:erlv referred to ' Oecotraustes ' 6n account of its resemblance to the form last deserib-• 

ed, is as yet incompletely known. The costation is closer and distinct only on the 
outer half of the sides, whilst the whorl-section: is more compressed. The inner whorls 
are smooth, with compressed elliptical cross-section and arched venter ; the (last 1 )  

suture-line indistinctly seen at  the beginning o f  the outer whorl i s  very simple. 
There is some resemblance to one of the examples referred by d'Orbigny (1 846, 

pl. CLII, fig. 3 only) to " Ammonites hecticus, Hartmann," renamed by Bonarelli 
( 1893, p. 84} Hecticoceras 'girodi. The ribs of this: form, however, are· more distinctly 
bent 'and truly nodate, whilst the peripheral aspect is pro'bably also different. 

· Hbriwn . ..:....Upper Cahari Group, fraasi ione. 
Locality.--Bouth Manjal, bed No. 2 (Blake Colin.).  

Sub-Family : . HECTICOCERATINlE, Spath. 

In a recent paper on Jurassic Ammonites from Madagascar (Spath, 1925, p. 8} 
I included in this family (proposed in 1924a, p. 1 14) the genera :-Hecticoceras, Lunu­
lbceras, Bonaielli, :  Brightia Rollier, Hecticoc'eratoides, 'Kheraites; ·spath, and' Putealiceras, 

· S. Bu�kman. · · 

'To; these ·we must now 'add :-Sublunuloeeras a'tid Pseudobrightia; discussed below, 
· further, rProhecticoeeras, gen: nov. (proposed for Hect'icocera-s retr&cdstatum, G:tossoU:Vl'e 
(1888, p. 374, pl. III, figs. 8-a, b), a specialised, early development, parallel With 
Alcidia, but well kept apart from it, since it shows· no return to discoidal outer· whorls 
atid has a very distinctive perip'herah �ospect. Roman and Lemoine ( 1924,' p. 1 04}' in 
separating the ' ' r3meau de l 'Hecticoc&ras ·primaevum l'(==Alcidia, pars) from ' the 

· retriJciistatum gtoup (=Prohecttcoceras); mentioned that there were three - auxiliary � lobes 
in the- former · but only - two in fhe latter. 'the writer -would not ·lay stress on :this 
·di'ftetence, but the ventral costati:on and keel a're quite' diffet�nt in the two o stOcks. 
:These· authors, . moreover, . confUsed 'a.- ':i::tumber of hoinoeomorphous diwelopnients ; and 
their� liiutatians ··n. a-tid O ' 'of their ' HeNicdCeras ' 're�Oijjstfitum' tnay · even 'heldng 
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to different genera. As Mlle. de Tsytovitch (191 1 ,  .p. 32) has already ·stated, such 
typical H�ctiooceras a.s H. samsini - and its var. aplanatar (ofthe Middle · Oa.llovian) 
iliffer from · .the earlier· (Batho.nla.n) •Proliecticoceras· · (with blunt keel), chiefly 'in .a 
di:fferent ·periphe:ra.l ' aspect and. in · remaining widely umbilicate: In both the allult 
ta:spect is,dear1y ' ha.tpocera.tid,' not· ' 'oppelid'. 

-P'tdhecti/,coceras.is not directly .connooted with Hecticoeeras wh.i:0h h&s ,very distinctive 
!la.tt�ed:, :ornamentation . . . In ,the .· restricted sense I take it 'to ·comprise forms like 
'Reute:f's (1S08, text.-fig. on p� 1.22) HeetiooceTaS hecticuin on.tha onehand , and d'Orbigny·'s 
�l&rge1e:Xat1nple ·of pl.t:CLII:'(figs. 1 ,  ·:2), on· :the oth'er, the inner whorls corrected :as in 
Couffon (19i9; pLXlV, :figt 9) • . . .  Th..e writer does .not know of any British specimens ,Qf 
this trne:R'ooticJceras·, although E. Nea.verson (1925, p� 35) and J. Prirtgle (1926, .p . ·34) 
have ]a tely again: record-ed H ;· hectitJUm from the la.imberti ' and renggeri zones, which : are 
far too late. · The genus 'Khe;raites \vith blunt, .coarse, and distant, ribbing, tending ·to 
stral:ghten on the outer whorl, is .very distinct from ·the true Hecticoceras. There 
are, however, apparent . transitions to the later, discoidal, Sitblu'i11ttloceras, ·as well . as 
to the evolute and· · tuberculate Putealiceras, . the resembla-nce being· perhaps unduly 

accentuated by the appearance· in all these forms of straight ribs on· the .outer whorls, 
R. Douville (1913 b, p. 366) pointed out that the root 7of Hecticoceras might have 

to be looked for in .the group of Alcidia infleiJJa; A. subinflexa, and A. tenuistriata' (Gros­
souvre) , with tubercles elongated parallel to ·a rudimentary :keel . . As:already mentianed, 
an independent origin in the Al.cidia....,..Prohecticoceras stock that also produced Kher.aites 

is more likely. The ·comparatively evolute, subrectiradiate; · outer ;whorls . of large 
Hecticoceras ·  · and Kheraites are decisive for their (systematic) separation from Akidia 
and the Oppelinre. 

The tendency to recticostation and· evolution is perhaps more characteristic of 
' Hecticoceratids than· the 'compamtively simple suture-line. · For the .latter is partly de­
. pendent on ornamentation and is found not o:hly i.D Bona<rellids (which .are polyphyletic 
. offshoots of Hecticoceratids) ,' but also in some Oppelinre. Moreover, the keel in Hecti-
coceratids, as a rule, is more definitely separated from the (typioally wider) ventral 
aTea than it is in the ·forms here -included in Oppelinre. Tricarinate 'Pe:cipheries are f-olind 
both in Kheraites and in Hecticocer.as, but in Hecticoceratoides, which is ·a.n :an:gulirur­
skadiate'offshoot of the Hecticoceras stock, p.arallel with . Kheraites,. the-keel is lost alto­
gether. Hecticoooras in the restricted· sense seems ·ra.re in Kachh, and Brightia has as 
y'et . been found only in a small fragment. ' . . . , 

· Many of, the ·Bonarellids, like Ohanasia, Roilier, seem to be simplified Hectioo­
ceratids, - just ' as "Hecticoceras bipartitum ' · Tsytovitch {non Quenstedt) ' converges ' 
tovtai!ds Bdnarellia. Ohana8ia, however, maybe coD.nected:mAdomis.Iike 0. pauper · and 

c: ·pleu/rospania (Parona and Bonarelli); O:. perlata (Quenstedt) · and 0. montJreuilen.�e 
�Cou'fion) db:eatly with ·Prohectico'ceras, :  andr :rtiay. represent a ·. mote or less ·parallel 

· offshoot · With · Khera�tes arid H ecticoooras ,. the last distinguished by' its umbilical· -tub�r­
. cies: 

Lurvul.oceras, - ac·cor.di.ng to .Reuter (1908, . p. · 127) · ooours . above · Hecticooora1, 
. but :below the:pun·cttu!czc:· group of ' llectieocet/as. '  It . seems also · oonnec:ted with oo:Ctain 



102 REVISION OF THE JURASSIC 

forms of Alcidia. of the type of A. sp. juv. here figured (pl. XI, fig. ii) from the upper 
anceps zone. Lunuloceras must be restricted to the forms with comparatively evolute 
·and smooth inner whorls and sickle-shaped, non-nodate ribs, common in this zone and 
their descendants in the .' athleta beds' .  · Roilier (1909, p. 621 ) defined this genus as losing 
its principal ribs towards the umbilicus. In Brightia, dominant in the duncani an,d 
lamberti zones, the primary ribs become tuberculate and a lateral spiral groove may be 
formed by the strongly bent ribs ; whilst in a similar stock, here separated as Sublunu­
loceras, nov. (genotype:-8. lairense Waagen sp., pl. XIII, fig. 3) the ribbing is 
straighter, and the discoidal shells have slight tubercles. This is connected with 'the 
earlier Kheraites on the one hand and shoW's transitions to the more or less parallel 
development, Putealiceras on the other. The latter is equally rectiradiate but evolute 
and more tuberculate and at large diameters develops coarse costation, not smooth 
discoidal shells like Sublunuloceras. The similarity to the falciradiate Lunuloceras­
Brightia stock, continued in Pseudobrightia, and perhaps Ochetocj:lratids (Campylites), 

·causes difficulty only in the case of intermediate forms. It has already been mentioned 
that it is just the presence of these that makes probable the continual replenishment 
of these Oppelid families from the persisting Lissoceratoides. 

Lunuloceras, found in the anceps and ' athleta ' zones, was previously erroneously 
stated to be earlier than Hecticoceras. The older works (see e.g. Collot, 1877, p. 453, 
and 1 880, p. 545) yield conflicting evidence and Mr. Buckman (1913, p. 153) put 
' Hecticoceras ombilicatum, Tsytovitch,' as high as his vertumnus zone ; but Hecti­
-coceras must be restricted to the early types, chiefly of the lower anceps (rehmanni) 

zone. The higher ' Lun.uloceras ' (" untubercalate Oxfordian forms ") previously 
(Spath, 1924, p. 6) recorded from Kachh, are partly the unidentifiable young of other 
Oppelid genera, resembling even Lissoceratoide. 

Putealiceras, S. Buckman, is connected by transitions with the earlier Hecticoceras 
.. (mathayense group) on the one hand and via S. pseudopunctatttm, Lahusen sp. (1883, 
p. 74, pl. XI, figs. lOa, b) with Sublunuloceras on the other. The tricarinate but still 
.rectiradiate forms of the type of Putealiceras trilineatum (Waagen) connect this group 
with a stock that is transitional to the falciradiate Campylites, Rollier, discussed below 
under Ochetoceratinoo, and which is now separated as Pseudobrightia gen. nov., geno­
type to be the species described here as P. dhosaensis, nov. (pl. XIII, figs. lOa, b). 
Certain forms of Brightia e.g. the Polish specimen figured by Bukowski (1886, p. 97, 
pl. XXV, figs. l3a, b) which was renamed by Mlle. de Tsytovitch (191 1 ,  p. 43, pl. JII, 
fig. 1 1 ) ' H ecticoceras ' rossiense, var. lahuseni, are remarkably similar to the Kachh forms 
'in sideview. Comparable Scarborough species, usually labelled as from the " Calcareous 
Grit ", are from the lower ' cherty calcareous nodules ' (see Benecke, 1909, p. 430 and S. S. 
Buckman, 1913, p. 1 54-5) i.e. the duncani zone . . De Loriol, however, ( 1898-1900) 
recorded similar Brightia (B. sueva, Bonarelli sp.)  and Putealiceras (P. caelatum, 
Coquand sp.)  together with Campylites rauracus (non Mayer ? )  from his . ' Lower 
Oxfordian ' (renggeri zone=oculatus to scarburgense horizons of my previous list) so that 

,Pseudobrightia cannot be considered to be the ancestor of Campylites. This last genus 
and Eochetoceras, discussed below, are also apparently connected by passage forms with 
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Sublunuloceras, so that Ochetoceratinre are polyphyletic derivatives of various stocks 
of Hecticoceratids (and Oppelinre). Since, however, Pseudobrightia is now taken to 
include also Waagen's ' Harpoceras' punctatum (non Stahl) the assignment of which to 
the ' anceps beds ' had misled me, it see�s preferable to include it in _the present 
family rather than in. the more involute and discoidal Ochetoceratinre, ii;l. spite of its 
�lose resemblance to Oampylites. 

The Kachh Hecticoceratids are here described in tbe following order :-

' '  . .  ' 

Genus : HECTICOCERAS, Bonarelli 
H. giganteum, nom. nov. 
H. afi. t'IJIT'gidum, Loczy 
H. sp. ind. 

Genus : HEcTICOCERATOIDES, Spath 
H. suborientalis, Spath 

Genus : KHERAITES, Spath 
K. crassefalcatus (Waagen) 
K. smithi, nom. nov. 
K. ignobilis (J. de C. Sowerby). 
K.? varicosus, sp. nov. 
K. ferrugineus sp. nov. 

Genus : Putealiceras S. Buckman. 
P. trilineatum (Waagen). 

P. trilineatum var. crassa, nov. 
P. trilineatum var. compressa, DOV· 

P. vijaya sp. nov. 
P. intermedium sp. nov . 
. P. intermedium var. robu�ta, nov. 
P. intermedium var. samatrense, nov. 

P. dynastifiwme sp. nov. 
P. bisttlcatum sp. nov. 
P. spp. juv. 
P.? sp. ind. nov. 

Genus : PsEUDOBBIG.HTIA, gen. nov. 
P. dhosaensis sp. nov. 
P. subpunctata (Spath) . . 

P.? sp. ind. 
Genus : Lunuloceras, Bonarelli. 

L. orientale (d'Orbigny). 
L. nisoides, sp. nov. 
L. sp. juv, 

Genus : BRIGHTIA, Roilier. 

B. sp:md: 
Genus : 'Sublunuloceras· gen. nav. 

S, prelairense sp. nov. 
S. lairense. (W a.a.gen). 
S. a.:fE. nodosulc�tum ,(Lahusen). 

, . · S. dynastes (W a.agen). 
S. dis�oides sp. �o.v. 
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Genus : HEcTicoCERAS; Bonarelli� . 

HECTICOCEBAS GIGANrEilM, nom. nov. (Pl. XVI, fig. 5). 
IS75. Harpoooras kecticum (Reinecke) Waagen ; 61, Pl. xii, figs. 3---5. 
1893. Hec1Jicoc6'ras keeticum (Reinecke) Boriarelli (pars), pp. 78; 83. 

The gigantic Khera example described by Waagen, well over 200mm. in diameter, 
is congeneric with Reinecke's oft-quoted but much smaller and later species, and is relat­
ed to d'Orbigny's form (Pl. CLII, figs. 1-2). The Kachh species differs mainly in 
its broad costation and in its distinctly tricarinate periphery. Since the clavate termi­
nations of the unusually wide and flattened ribs are also considerably elongated the 
peripheral aspect is almost quinquecarinate and very characteristic. The whorl-section 
of the innermost portion (Waagen's fig. ia) does not seerp. to differ from that of the true 
H. hecticum as figured by Reuter (1908,. text."fig. on .p. 122) ; but there is no umbilical 
tubercle preserved and owing to the rounding off, by W aagen' s artist, of the two ends of 
the fragment, its thickness (for that size) is incorrectly represented. The terminations 
of the next larger whorl (fig. 3a) are equally unsuccessfully drawn ; the anterior end is 
too rounded, the lower too tabulate. The inner portion of the lateral area is broken 
away and the crescentic ribs shown in. Waagen's drawing (fig . 3) are quite imaginary. 
The cross-section of this fragment is now r-efigured (.P� .. XVI, fig. 5). The outermost 
whorl, still entirely septate, was not depicted l:>y Waagen ; it shows fifteen faint ribs 
to a length of 1 83mm. Its suture-line, external and internal, was, however, repro­
duced by Waagen (fig. 5), apparently accurately, with the exception of the deep central 
branch of the neatly tripartite internal lobe, which should be straight. The first 
lateral lobe is indistinctly trifid, partly because it touches the external saddle of the 
previous suture-line. Since the suture-line is almost equally complex already on the 
inner whorl it is probable that this species ought to be �nited with Kheraites. In the 
examples of Hecticoceras from the later anceps .beds the suture-lines are very simple. 

In its peripheral aspect this outer whorl is vexy similar to the (equally entirely septate) 
fragment here figured (Pl. XVI, fig. 4)' and doubtfully referred to H. turgidum (Loczy). 
The ribbing is less distinct, however, and closer, there being about 17 ribs to the half­
whorl at a diameter of 190mm. as against only eight on the fragment here figured (or 
approximately t.welve per half--whorl). Since ' no C?om:parable large Hecticoceratids 
seem to have been previously ill�strated _ilf ,pal�eontOlogical literature, with the excep­
tion of Loczy's indifferent Villany forms, C�u�on's more closely costate Chalet example 
referred to below, and the complete specimen figured by Petitclerc (1921,  Pl. XXI, 
fig. 9) a new name for the Kachh species seel.D8jUBtifi.ed. Quenstedt's Ammonites hec­
tic-us gigas (1 887, p. 706, Pl. LXXXII, figs. 3�37) includes two different forms of 
Lunuloceras, of which the first, as its author points out, is connected by transitions with 
.Amm. hecticus oompressus, and was indeed included by Mlle. de Tsytovitch in Lunulo­
ceras�lu.rmJ.c>ides (Kilian). The second is referable to Lunuloceras pavlowi (Tsytovitch}, 
a.nd the last, to which the specific name giga6 might be restricted, is comparable to 
Su�l9t.rmJJJceras or Putealiceras, but is unidentifia.ble from the obviously inaccurate figure. 
It cannot be confused w.i.th H ecticoceras giganteum. 
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Roriwn.-Lower Callovian, upper macrocephalus (=diadernatus) zone. 
Locality.-Khera Hill (Golden Oolite). 

HECTICOCERAS aff. TURGIDUM Loczy (Pl. XVI, fig. 4). 

1847. Ammonites kecticus (Hartman) d'Orbigny, p. 432, Pl. clii, figs. 1-2 only. 
1875. Harpoceras hecticum (Reinecke) Wa.a.gen, pars, p. 61. 
1893. Hectiooceras hecticum (Reinecke) Bonarelli; p. 73. 

1915. HecticoeerO!J turgidum, Loczy, p. 326, Pl. vi, figs. 8-9. 

1924. (?) Hecticoceras hecticum (Reinecke) Stehn, p. 66, Pl. iii, fig. 1. 
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Waagen identified with the large example last described a small specimen found. in 
-the body-chamber of the large Macrocephalites figured in his Pl. XXV. This specimen 
was not forwarded to the writer, but a squeeze of the impression shows perfect agreement 
with d'Orbigny's figures, as Waagen stated; Allowance, however, must be made for the 
imperfect state of preservation of the Kachh example which does not show the periphery. 
The restoration of the figure in d'Orbigny was said by Parona and Bonarelli (1 897, 
p. 133) and Couffon (1919, p. 178) to be accurate ; and the Chalet example figured by the 
latter author (Pl. XIV, figs. 9, 9a, b), in any case, may be identical with the Kachh im­
pression now discussed. Since Loczy's Hungarian form has a wider and more distinctly 
tricarinate periphery and coarser ribbing on the outer whorl, it is possible that it is not 
identical with the Chalet example and d'Orbigny's type. The determination of the 
fragmentary Kachh specimen must thus remain provisional. 

The large fragment illustrated in Pl. XVI, fig._ 4 is entirely septate, like the more 
closely ribbed outer whorl of H. giganteurn above described. The suture-line resembles 
that of Waagen's example, but the first lateral- lobe is very neatly trifid. The reference 
of this specimen to Loczy's species must equally be tentative. 

The Argentine form, figm:ed by Stehn, as this author remarks, has the peculiar 
striation between the outer nodes and the keel, already noticed by Waagen. Like 
cl'Orbigny's example, however, it is smaller than the Kachh fragment here figured. 
Since it was recorded from a bed about 100 ft. below Parapatoceras calloviense (Morris) 
presumably of the rehrnanni or anceps zones (Riche, 1893, p. 281 ) and apparently 
some distance above the ' macrocephalus ' beds, its exact horizon is unkown. A similar 
body-chamber fragment in the British Museum (No. C. 19661} is from " 8  or 10 
miles N.  W. of Mombasa, Kenya."  

Like the last species this shows affinity with Kheraites in  the complexity of its suture­
line. 

Horizon.-Lower Callovian, middle (dirnerus) and upper (diadernatus) macroce­
phalus zones. 

Locality.-Khera, bed No. 6 of Mr. J. H. Smith (upper Golden Oolite), and north­
west of Jumara, Macrocephalus Shales, (Waagen). 

HECTICOCERAS spp. ind. (Pl. XV, fig. 6, Pl. XVI, fig. 7).  

To what the writer considers to be typical Hect�coceras, i.e. the group of H. hecticum 
�{Reinecke), as interpreted by Reuter (1908, text-fig. on p. 122), and by Tsytovitch 
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(191 1 ,  Pl. II, fig. 3), probably also belong the example here figured (Pl. XV, fig� 6) and a. 
few still more doubtful fragments. Specific identification of the latter, however, is im­
possible, and if one of them did not show the suture-line (see Pl. XVI, fig. 7) they would 
perhaps have been included in Khera.ites ; but the dwarf-form of this genus, here 
described as K.? varicosus, apparently also has a simple suture-line. The ribbing 
of the larger fragments shows very good agreement with that of the examples figured 
by Reuter and Tsytovitch, but the keel is very inconspicuous in the Indian examples, 
which feature again suggests reference to Kheraites as much as to Hecticoceras. On 
the other hand, in the very similar Khera form, previously recorded as H ecticocecras ?' 
cf. punctatum (Stahl) Waagen sp. (1 924, p. 21, bed 7) although badly preserved, the long,. 
pointed first lateral lobe of Kheraites is distinctly shown. The evolute, small, specimen 
referred to below (p. lG9) as resembling Kheraites .? varicosus in its lateral ornamenta­
tion, and Subbonarellia in its peripheral aspect, at 14mm. diameter shows already nearly 
half a whorl of body chamber. 

The forms here described as Kheraitesferrugineus (Pl. IX, figs. 6-a-c. ) ,with equally 
si-mple suture-lines, are closely connected by transiti�Jnal examples with the still more 
highly carinate Sublunulocems, but they have the peculiar type of ribbing common 
in Kheraites, and like the Hecticocems fragments were labelled ' crassefalcatus.' They 
all come from the same bed. 

The example figured in Pl. XV, fig. 6, is interesting on account of its resemblance 
to Oampylites secula, described below, in which, however, the periphery is tricarinate, 
not rounded. Its last half-whorl belongs to the bc•dy-chamber which may account for a 
slight decline in the Brightia-like ornamentation, but the suture-line is simple. ·whereas 
the four fragments might be referable to ' Hecticoceras hecticum (auct.) ' ,  this last example· 
may be closer to H. aff. turgidum, described above. Its peripheral aspect resembles 
that of H. pleurospanium Bonarelli ( ? )  R.oman (1923, pl. II, fig. 3a) from the rehrnann� 
or even an earlier zone of Spain. 

Horizon.-Callovian, (rehmanni zone n.  
Localities.-Ler .. Hamundra Ellipse (J. H. Smith Colin. ' sub-anceps beds ') .  Two 

unlocalised fragments are preserved in a similar hrematite matrix, and a fourth example 
has the purple iron-grit matrix of the ' sub-anceps ' beds of Fakirwadi. The doubtful 
example figured in Pl . XV, fig. 6 was found by Dr. Tambe at Ler, probably in the· 
' tAthleta beds ' .  

Genus : HECTICOCERATOIDES, Spath. 

HECTICOCERATOIDES SUBORIENTALIS Spath. (Pl. XIII, fig. 11). 

1875. Oppelia orientalia, Wa.a.gen, nolL d'OrLigny, p. 58, pl. xi, figs. 5a-c only. 

1 9?,4. Jlceticoceratoides suborientalis, Spath, pp. 5 and 22. 
1925. Hecticoce,atoid£S �tubomntalis, Spath, (b), p. 8. 

An additional example of this rare but easily recognisable species is here 1igured 
since it is larger than Waagen's type. Like the latter, it consists largely of the body­
chamber and does not show a suture-line. The anguliradiate ribs and spiral groo�e 
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show striking similarity to those of Hecticoceras aff. tumidum (Loczy), above referred 
to, and especially the figures given by d'Orbigny and Cou:ffon. In peripheral aspect 
there is greater . resemblance to the more extreme Kheraites crassefalcatus ; and there 
can be no doubt that these three groups are very closely allied. The total absence 
of a keel in the present form, however, ne.cessitate_d removal from the genus Kheraites 
(not then separated from Hecticoceras) .  

The small example associated by "\Vaagen with the species now discussed is  dealt 
with abov_e under Sindeites waageni (p. 97) .  

Horizon.-Lower Callovian, diadematus or rehmanni zone. 
Locality.-North-west of Jarra ( " arweps beds," Waagen) and Jumara (bed No. 

10, Blake CoHn. ) .  
Genus : KHERAITES Spath. 

KHERAITES CRASSEFALCATUS (\Vaagen). 
1875. Harpoceras crassefalcatum, Waagen, p. 70, pl. xii, figs. 6, 6a, 7. 

1884. Harpoceras crassefalcatum, Waagen ; Teisseyre, p. 54 7. 

1885. Ludwigia crassefalcata (Waagen) Haug, p. 692. 
1887. Harpoceras f'!Tassefalcatum, Waagen ; Noetling, p. 22. 

1913. Harpoceras crassefalcatum, Waagen ; Smith, (c), p. 423. 

1925. Kkeraites crassefalcatus, Spath, (b} p. 8. 

No additional examples of this . well-defined species are available. The suture­
line shows seven complex saddles as in K. ignobilis or in Hecticoceras giganteum, but 
there is a tendency to thicken the ribs slightly at the point of bifurcation, some dis­
tance from the umbilical suture. This tendency may have led to the tri-tuberculation 
found in certain Hecticoceras. Both the examples figured by Waagen apparently just 
show the beginning of the body-chamber ; the smaller is faintly tricarinate to tbe 
end ; the larger, at that stage, is merely obtusely' fastigate. 

When creating the genus Kheraites I associated with the present species Waagen's 
Ha·rpoceras punctatum (non Stahl), here described as Pseudobrightia subpunctata (see 
p. 116). This was thought to be related to the young ' Harpoceras hecticum ' figured 
by Waagen, whic-h has similar ribbing, no umbilical tubercles, and shows resemblance 
even in the tricarinate periphery. The differences of the later form, however, are 
importan�, namely a costate umbilical slope, sharp1y defined ribs, projected peripheral 
terminations that join the lateral keels, a higher median carina, a simple suture-line 
with wide saddles, all Campylites-characters and almost certainly acquired indepen­
dently, perhaps via Brightia. The resemblance of this younger stock to Kheraites is 
thus superficial . 

Noetling's comparison of his Putealiceras schumacheri with the earlier forms of 
Kheraites was not very apt since there is little resemblance. Similarly Teisseyre com; 
pared his Brightia 'fossiensis with the present species, but there is no direct connexion, 
or even superficial resemblance. The forms of the group of Hecticoceras laubei and 

H. cracoviense (Neumayr) also have quite different ornamentation and, when wel1 
preserved, still show the peripheral striation of H. turgidum. 
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Horizon.-Callovian, rehmanni zone ? ,  i.e . , probably from Mr. J. H. Smith's; 
bed 6 of Khera Hill which includes also the lower eucyclus and diadematus beds, so 
that the exact horizon of K. crassefalcatus cannot yet be determined. His ' crasse­
falca.tus ' , however, from the Ler-Hamundra Ellipse (here referred to Hecticoceras and 
Kheraitesferrugineus), are from higher (anceps) beds. 

Locality.-Khera Hill. 

KHERAITES SMITHI, nom. nov. (Pl. XVI, fig. 9 . )  

1875. Harpoceras ignobile, Waagen (non J. de C. Sowerby), pars, p .  69, pl. xii, figs. 1, !a­
only. 

1912. Harpoceras ignobile (non Sowerby 1) Smith, p. 1352. 

1 913. Harpoceras ignobile, (non Sower by 1) Smith, (c), p. 423. 

The larger of Waagen's two examples of ' Harpoceras ignobile ' differs from Sow­
er by's type in its more distant ribbing, loss of keel on the outer whorl, a:nd greater 
whorl-thickness. The peripheral view �f a body-chamber fragment here given (PL 
XVI, fig. 9)  shows how considerably this form differs from the keeled holotype of K. 
ignobilis. These differences of course are more pronounced in larger examples and up 
to a diameter of 50 mm.,  as in two of the Khera examples recorded below, only the 
less straight and blunter ribbing suggests reference to the present species rather than 
to K. ignobilis . In its more falcoid costation, Waagen's smaller example also differs 
from Sowerby's type ; but as it is transitional in other ways it is here grouped with 
K. ignobilis rather than with the present form. 

The Hecticoceras ? cf. punctatum previously recorded from bed No . 7 of Kher 
(Blake Colin. l l 8) is an immature specimen probably of a form intermediate between 
K. crassefalcatus and the species here discussed. 

H orizon.-Callovian, [ rehmanni ? or] diadematus zone. 
Locality.-Khera Hill (bed 6, J. H. Smith Colin. ,  [bed 7, Blake 1 ] ; ' wweps bed ,. 

in 'V'aagen).*  

I�HERA!TES IGNOBILIS (J. de C .  Sowerby). (Pl. XV, fig. 2 . )  

1840. Ammonites 1{Jnobile, J.  de C. Sowerby, in Grant, pp. 297, 329, pl. x:xiii, fig. 11. 

1875. Harpoceras ignobile, (J. de C. Sowerby), Waagen, pars, p. 69, pl. :xii, figs. 2, 2a, b only. 
1885. Ludu'igia ignobilis (Waagen) Haug, p. 692. 

1887. HO!I'poce'fas igrlobile Waagen ; Noetling, p. 22. 

1902. Ammonites ignobilis, J. de C. Sowerby ; Blake, p. 35, 

Waagen figured two examples of which only the smaller is here grouped with 
Sowerby's species, although it has more sigmoidal costation. The larger, character­
ised by more distant ribs, greater whorl-thickness , and loss of keel, is described above 
as K. smithi. Sowerby's type is still distinctly keeled at 70 mm. diameter and its. 

• This typical Kachh fossil is named a-fter Mr. J. H. Smith of Bhuj who has rendered great servio3s to 
palaeontology by his collecting in the Jurassic beda of the Peninsula. Whilst correcting the proofs of the pre· 
sent part (December, 1926) I have llad the privilege of many a conversation with him and I gratefully acknow­
ledge his constant help with stratigraphical information. 
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whorl-section resembles that of the slightly more compressed Alcidia mimetica rather 
than that of K. smithi. Waagen's peripheral view (fig. 2, pl. XII) also is drawn con­
siderably too inflated, so that a ventral view of the holotype is now given (pl. XV, 
fig. 2). The suture-line of the latter, with seven very slender and finely divided saddles 
and a deep , trifid, first lateral lobe, agrees in essentials with that figm:ed by Waagen. 

Horizon.-Callovian, [rehmanni � or] diadematus zone. Dorn (1918, p. 96, 1922, 
p. 51 )  records a ' Hecticoceras ' aff. ignobile from his upper ' macrocephalus ' zone 
associated with Pleurocephalites tum1"dus and Grossoutn"a spp. ; Model (1914, p. 27, 
and 1916, pp . 10  and 45) has a ' H. aff. ignobile ' from equivalents of the 'rehmanni 
zone as well as from higher .beds. 

Locality.-Near Chari (Sowerby) ; Khera Hill (anceps bed, Waagen) . 

KHERAITES ? VARICOSUS, sp. nov. (Pl .  XI, figs. 8a-c). 

This species is represented only by the body-chamber fragment here figured, but 
this is so different from previously described species of the anceps zone that a new 
name is desirable. There is striking similarity in ornamentation to the Upper Albian 
Hysteroceras varicosum (J. de C. Sowerby),  and the keel also is nearly completely lost 
towards the end of the shell . The impression of the inner whorl on the dorsal side of 
the fragment shows that at that stage the kee� was more prominent and raised above. 
the terminations of the ribs ; on the periphery of the body-chamber, however, the ribs,. 
alternately long and short, rise above the intervening faint keel. The longer ribs are 
tuberculate near the umbilical end, the bullre representing the region of greatest whorl· 
thickness. The shorter, comma-shaped, and separate, intermediate ribs only reach 
half-way down the side. On the inner whorl, the ribs are unprojected and fade away 
towards the keel ; on the body-chamber they are connected across the periphery 
(and the keel) by chevrons forming an obtuse angle forward. These chevrons are visible· 
with oblique illumination but not distinct in the photograph. The poster or end of 
the specimen is formed by the last septum, but the simple suture-line is not sufficiently 
well preserved for description. 

The ribbing superficially resembles that found in the pumtatum-bisulcatum group 
of Putealiceras, e.g. , the small example figured in pl. XVI, fig. 8 d, e, altho"Qgh the peri­
pheral aspect is quite different. But another, similarly small, specimen, which on 
account of its perfect agreement in lateral ribbing, I was at first inclined to consider the 
young of th�t present species, has the peripheral aspect of Subbonarellia, with which it, 
occurred. The keel is not prominent ; but the peripheral terminations of the ribs are 
elongated as in Chanasia, and since the umbilical tubercles are present already at a 
diameter of under 10 mm. ,  this small evolute example must represent a true Hecticoceras_ 
l3oth Subbonarellia and Kheraites ferrugineus, from the same bed, have smooth 
inner whorls to a considerable diameter ; in Putealiceras the peripheral terminations 
of the ribs never rise above the keel. The reference to Kheraites is justified by the 
resemblance to the inner whorls of the genotype, K. crassefalcatum, an equally extreme 
form, and to the small example previously recorded from bed 7 of Khera Hill. It 
would app.ear to be the latest known form of the genus. 
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Horizon.--Callovian, anceps zone. 
Locality.-Fakirwadi. 

KHERAITES FERRUGINEUS, sp. nov. (Pl. IX, figs. 6a-c). 

This species is based on the fragmentary example here figured (pl. IX, figs. 6a, b), 
the outer whorl of which forms the body-chamber ; further on the immature specimen 
represented in fig. 6c, and a similar third example. To a diameter of about 12 mm. the 
whorls are smooth, compressed, elliptical in cross-section, with first a rounded, then 
fastigate periphery. Later blunt costre appear as in the typical Kheraites, alternately 
long and short, or indistinctly bifurcating at the inner third of the lateral area, which 
represents the region of greatest whorl-thickness. The outer terminations of the ribs 
are sub-clavate ; the keel becomes more prominent on the outer whorl. The suture­
line of the two immature specimens is very simple and resembles that of the young 
Hecticoceras sp. and Putealiceras sp. juv. aff. bisulcatum, figured in pl. XVI, figs. 7 
and Sf. 

The present form differs from K. crassefalcatus chiefly in its acute periphery. It is 
connected by transitions with Sublunuloceras prelairense, described below and resembles 
even certain later forms of Putealiceras. The former species is more discoidal and has 
a more highly fastigate periphery, i.e., it l:leems to lead directly to the discoidal stock 
here separated as Sublunuloceras, which, however, may be considered to represent a 
r�ctiradiate offshoot of Lunuloceras rather than to include direct descendants of 
Kheraites. The later Putealiceras is less coarsely and less distantly ribbed. 

Honzon.-Callovian, anceps beds.
· 

Localities.-Ler-Hamundra Ellipse (holotype and figured paratype, labelled ' H. 
crassefalcatum ' ) ; Fakirwadi (Bowl}, third example (J. H. Smith Colin.) .  

Genus : PuTEALICERAS S. Buckman. 

PuTEALICERAS TRILINEATUM (Waagen) . (Pl. XII, figs. 2a-c, 10 ; pl. XVII, fig. 10.) 

1875. HarpoceTas trilineatum Waa.gen, p. 71, pl. xili, figs. 2a, b. 

1885. Ludwigia trilineata (Waagen) Haug, p. 692. 
1887. HarpoceTas trilineatum Waagen ; Noetling, p. 22. 
1924. Hecticoceras � trilineatum (We.agen) ; Spath, p. 5. 

1924. Hecticoceras � lairense (Waa.gen) ; Spath, p. 24 (No. 121 only). 
1925. Putealiceras trilineatum (Waagen) ; .  Spath, p. 9. 

This species is now known in a considerable number of specimens, some of which 
are here figured sine� Waagen's apertural view (pl. XIII, fig. 2b} does not quite correctly 
represent either the. tricarination of the periphery (with the median keel much more 
prominent than drawn}, or the whorl-section. The last, in Waagen's Khera specimen, 
is the same as that of fig. 10, pl. XII, showing the posterior end of the body-chamber 
of a very large example with its ribs ' degenerating' ,  as in the specimen of Putealiceras 
vijaya figured on pl. XI. fig. 7. The peripheral view of the body-chamber fragment 
represented in pl. xii, figs. 2a, b, shows the prominence of the median keel, but some 
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examples with more inflated whorl-section, due partly to  a very prominent umbilical 
tubercle, may be separated as a var . crassa, nov. (pl. XII, fig. 2c) .  

In  Waagen's two examples " the lobes were not very well preserved " ,  and the 
figured specimen, which shows about a quarter of a whorl of body-chamber, in any case 
retains its test almost completely. The Wanda example was not sent to the writer ; 
but the description of its suture-line by Waagen seems accurate, although it applies 
to most of the forms of the present group . The suture-line figured in pl. XVII, fig. 1 0  
is from a specimen slightly less inflated than the type and transitional to P. inter­
medium, described below. It may be convenient to separate these thinner examples 
also, as a var. compressa, nov. ,  the dimensions oLthe three forms being as follows :-

Dia.meter. Whorl-height. Thickness. Umbilicus. 

Holotype (Waagen's No. I, corrected) 43 ·43 ·33 ·33 

Paratype (Waagen's No. II) 49 ·45 ·35 ·33 

Pl. xii ,  fig. 2a , b 82 ·44 ·31 ·28 

var. comp1·essa . 45 1 ·40 ·30 ·27 

var. crass(t 57 1 ·40 ·36 ·35 
. 

The reduced thickness of the largest example is due to decrease of the umbilical tubercle 
. at the end of the body-chamber. 

The early forms of the group of P. punctatum (Stahl) such as those figured by 
Simionescu (1899, p. 17 ,  pl. II, fig. 3) and Loczy (1915,  p. 320, pl . VI, figs. 2-3) are 
easily distinguished by their anguliradiate costation. Couffon's Chalet specimens 
of P. punctatu"m (1919,  pl. XIV; fig. 2; pl. XVII, fig. 3}, however, differ . merely in a 
wider umbilicus. The later form :figured by R. Douville {1914, p .  6, pl. I, fig. 1 only) 
has a recticostate outer whorl like the Kachh species, but is also characterised by its 
Brightia-like inner whorls. The resemblance of Putealiceras trilineatum to species of 
Kheraites, noticed by Waagen, is confined t.o the outer whorl when coarse ribbing 
appears, but the keel becomes almost effaced. 

Putealiceras puteale (Leckenby) the genotype, is extremely close to Waagen's 
original, but less. distinctly trilineate. . 

Horizon.-Callovian, ' athleta beds ' (jraasi and esrecially duncani zones). 
Localities.-Khera ( 1 } ,  Wanda (1), Samatra (2}, Fakirwadi (5}, Eouth Manjal 

{1 ) .  Two other fragmentary examples from Samatra and Fakirwadi, with still greater 
compression, are transitional to the var. robusta of P. intermedium (pl. XII, fig. �) .  

PuTEALICERAS VlJA'iA, sp. nov. (Pl. Xl, fig. 7 ; Pl. XII, figs. 1a, b ;  Pl. XIII, fig. 2.)  
As holotypn c,£ this species is taken the large example figured on pl.  XI, fig. 7, a]­

th�ugh it is alighily cru�hed as can be seen from the peripheral view (pl. XIII, fig. 2).  
The fragmentary paratype {pl .  XII, il g. 1 }  is, however, in a better state of preservation 
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and shows the inner whorls which di:ffer from those of P. trilineatum merely' in their 
coarser ribbing. The t\V'o examples were originally of exactly the same size, but the 
holotype has nearly half a \V'horl of body-chamber. 

The ribs are at first alternately long and short, thickened at the umbilical end and 
rarely distinctly bifurcating. Later the tuberculation is almost lost, the costre become 
'blunt and straight and there is then resemblance to the outer whorl of Petitclerc's 
Hecticoceras thirriai (1921 , p .  8, pl. XXI, fig. 10) .  The ribs, however, are not flattened 
as in true Hecticoceras ; and the loss on the outer whorl of the blunt keel is reminiscent 
of the large Putealiceras punctatum (non Stahl 1) figured by R. Douville (1914, p.  6, 
pl. I, fig. 1). This species differs in its evolute inner whorls as well as in the very pro­
minent ribs of the body-chamber ; and the true P. punctatum (Stahl) has not only less 
Rtra:ight ribbing than P. vijaya, but more compressed and highly keeled whorls. 

The suture-line is visible on both the figured specimens and in its wide saddles 
agrees with that of P. punctatum, as figured by Teisseyre (1 883, pl. I ,  figs. 3-4) rather 
than by Tsytovitch (191 1 ,  p.  23, text-figs. 2) . The trifid first lateral lobe is indistinct 
in pl. XII, fig. 1a, but the ascending auxiliaries are clearly shown. 

A body-chamber fragment of a very large example has a more tabulate periphery 
than the specimen of P. trilineatum figured in pl. XII, fig. 10, and may thus be attri­
buted to the present species rather than to P. trilineatum. 

Horizon.-Divesian, ' athleta beds '. 
Localities.-Fakirwadi (4) and S.-E .  end of Hamundra Ellipse (1 ) .  An immature 

- example in the Blake Collection (No. 654) which may belong to the present species 1s 
unlocal ised. 

PUTEALICERAS INTERMEDIUM sp . nov. (Pl. XI, figs. 9a, b ;  Pl. XII , figs. 9a, b ;  Pi. 
XIV, fig. 4.) 

1875. Harpoceras dynastes, Waa.gen, pars, p.  66, pl. xiii, figs. 7-8 only. 
1924. Hecticoceras � lairense, Wa.agen ; Spath, p. 24 (Nos. 122, 124-25). 

Waagen included in his Harpoceras dynastes, as holotype of which must be con­
sidered the example represented in his figs. 6a, b, two smaller specimens that belong 
to a form represented in the material before me by forty .specimens. They •differ en­
tirely from Sublunuloceras dynastes in ornamentation and whorl-shape at almost aU 
stages ; and, although showing considerable variability, they may be briefly defined as 
being more distantly and more coarsely costate and more inflated than S. dynastes 
and more compressed and more involute than Putealiceras trilineatum. Waagen's 
smallest example (pl. XIII, figs. Sa, b) is transitional to Sublunuloceras lairense, and 
has merely greater whorl-thickness and coarser ribbing, connecting in this respect 
directly with the earlier and less compressed Kheraites Jerrugineus. On the other hand 
a number of examples differ from the type and the similar specimen, figured by 
Waagen in his pl .  XIII, figs. 7a, b (with the umbilicus, owing to erroneous drawing, 
amounting to less than the typical 25 per cent.) ,  in a wider periphery and more 
pronounced ribs and lead directly to Putealiceras trilineatum, in which , however, the 
inner whorls are of the punctatum, not the ferrugineus type. 
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The larger and more evolute specimen figured in pl. XII, fig. 9, is somewhat inter­

mediate between the present species and P. trilineatum and may be separated as a var. 
ROBUSTA. The flexi-costate ribbing is coarse and distant and the primary or inner 
portions of the costre are strongly developed, whereas in the largest example known of 
the typical P. intermedium, with half a whorl of body-chamber at 90 mm. diameter, 
·the ribs are indistinct on the inner lateral area, as in the (completely septate) holotype 
(pl. XI, fig. 9 )  or in Sublunuloceras dynastes. The suture-line, as seen in the holotype 
'and a number of other specimens, is close to that of S. lairense on the one hand and that 
of P.uteahceras trilineatum on the other, and resembles also that of Lunuloceras bona­

rellii (de Loriol, 1 898, p. 37, text-fig. 10) .  
Among the more involute examples included by R. Douville (1915, p. 6) in his 

Hecticoceras ' punctatum (Stahl), that represented in pi: I, fig. 4, seems closely compara­
ble to the present species ; but the outer terminations of the ribs apparently are more 
tuberculate. These forms are probably closer to the Scarborough examples referred 
to below under Sublunuloceras prelairense. 

The example figured in pl . XIV, fig. 4, seems to be indistinguishable from typical 
forms of the present species except in its wider umbilicus. On the final half-whorl it 
shows distant recticostation like the body-chamber of P. vijaya and opens out the 
umbilicus still further. This may be termed var. SAMATRENSE. 

Putealiceras puteale (Leckenby, 1 858, p. 11 ,  pl. II, figs. 3a-c, refigur�d in S. S. Buck­
man, 1922, pl. CCXCVII) is less involute and more inflated. 

Horizon.-Divesian, ' athleta beds ' (duncani to lamberti zones) .  
Localities.-Waagen's two figured examples came from south-east of { t '  

.and from Khera Hill. Mr. J. H. ��th's Collection includes a specimen from Ler (in 
the matrix of the large Pachyceras figured in pl. XX, fig. 2), eight examples from Samatra 
and ten from Fakirwadi, whilst five more are probably from the same localities or from 
Ler, but are not labelled. Among a large number of immature limonitic specimens 
and fragments from the ' athleta beds ' of Samatra and Fakirwadi there are also at least 
another ten that may be referred to the present species, since they resemble Waagen's 
smaller, ' pyritised ' specimen. The three examples in the Blake Collectiori formerly 
included in S. lairense are from South Manjal (Bed No. 2), which may be the same 
spot as Waagen' s ' North of Gudjinsir '. · 

PuTEAtiCERAS PSEUDODYNASTES, sp. nov. (Pl. XIV, fig. 5.) 

The holotype of this species here figured, and' a larger para type, are unfortunately 
poorly preserved, but specific separation seems justifiable since they show a discoidal 
and comparatively closely-ribbed outer whorl such as is found in Sub�unuloceras, com­
bined with inner whorls that might be mistaken for those of P. tnlineatum. The ribs 
!lt first bifurcate, as in the punctatum group of Putealiceras ; on the outer whorl 
which is still septate, they become faint, closely-eet, and single, and the body-chamber: 
as in Sublunuloceras of the dynastes group, probably tended to lose all ornamentation, 
whereas in the more typical Putealiceras the ribbing of the outer whorl is coarse and 
distant. It is thus doubtful whether the species should be included in this genus ; but 
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it is scarcely discoidal enough to be referred to Subl!unuloceras. The keel is still fairly 
prominent on the outer whorl, but crushing has accentuated the compression of the 
periphery. The whorl-section is only slightly more inflated than that of Sublunulo­
ceras dynastes (pl. Xlll, fig. 1b) ; but, to judge by the para type, it was probably origin­
ally more rectangular. The suture-line, in general aspect, agrees with that of other 
species of Putealiceras and Sublunuloceras. It has an unsymmetrical first lateral lobe 
and four auxiliary lobes, ascending towards the umbilical suture. 

The present species is probably close to ' H.'  pseudopunctatum (Lahusen), race 
tJillersense (R. Douville, 1914, pl. II, figs. 1-6), with similar suture-line and whorl­
shape but anguliradiate ornamentation on the inner whorls. Like the equally rec­
tiradiate P. tril�neatum, the form now described may be restricted to Kachh and may 
.stand in the same relationship to that species, as Douville's ' H.'  pseudopunctatum 
does to ];tis • H.' punctatum. 

Horizon.-Divesian, ' athleta beds '. 
Locality.-Fakirwadi. J. H. Smith Colin. 

PuTEALICERAS BISULCATUM, sp. nov. (Pl. XI, figs. 12a, b ;  Pl. XVI, ' figs. Sa-f.) 

This speciea is  based mainly on the body-chamber fragment here figured (pl. XI, 
figs. 12a, b), but there is another example before me, also a body-chamber, which is 
distinctly transitional t6 Putealiceras trilineatum (Waagen), with more pronounced 
tuberculation. A third and immature specimen, and probably also a number of very 
small examples, of which four are figured in pl. XVI, figs. Sa-J, belong to the present. 
form and suggest its inclusion in Putooliceras rather than in Pseudobrightia. Although 
in the wider and tricarinate periphery and in the sub-clavate outer terminations of the 
ribs the examples now discussed resemble the larger fragments of Pseudobrightia here 
figured, yet they all have the tuberculate priniary ribs of Puteal�ceras and could at most 
be considered to be transitional from P. trilineatum to Pseudobrightia. 

The figured holotype has alternate long and short ribs of which the former are 
bullate at the top of the gentle umbilical slope. The ribs are decidedly finer, closer 
and more curved than in P. trilineatum which is also more compressed and has more 
coarsely ribbed inner whorls. In the var. crassa of this species (pl . XII, fig. 2c) especial­
ly the umbilical tubercle is very coarse and the .periphery is always less wide. 

Some of the immature examples may be more closely comparable to the form 
referred by Cou:fion (1919, p .  1 82, pl. XIV, figs. 4, 4a, b) to Hectwoceras pseudopunc­
tatum (non Lahusen). The suture-line figured by this author (text-fig. 26) is charac­
terised by greater complexity, but that of Cou:fion's H. punctatum (fig. 25, p. 181 )  is. 
much like fig. Sf of pl. XVI. These forms are from the anceps zone but similar imma­
ture Putealiceras still occur in the renggeri zone (see de Loriol 1 898, p .  32, pl. III, figs. 
7-9). Waagen's Harpoceras punctatum (non Stahl, p. 62, pl. XIII, figs. 9-10) is refer­
red to below (p. 116) under Pseudobrightia subpunctr;r,ta. 
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Horizon.-Divesian, ' athleta beds '. 
Locality.-Samatra and Fakirwadi, J. H. Smith Colin. The transitional example, 

labelled { '  Harpoceras crassefalcatum ') , is unlocalised. 

PuTEALICERAS spp. juv. (Pl. XIII, fig. 3 . )  
1924. Hecticoceras 1 14ire1Uie (Waagen), Spath, p. 24,_ pars (No. 121). 

There are about thirty immature and generally fragmentary examples from the 
' athleta beds ' that cannot be identified' specifically. Some ten more have already 
been referred to under P. intermedium. When the whorl-section becomes more quad· 
rate and the ribbing more pronounced, various transitions to the immature Putealiceras 
figured in pl. XVI, figs. 8a-f are produced. Others look as though they might be the 
young of costate Sublunuloceras (lairense group) and by still further loss of ribbing we 
get transitions to the small Sublunuloceras 1 sp. ind. figured in pl. XIII, fig. 12, 
which leads to the true, smooth, Lunuloceras, described below. 

The example represented in pl. XIII, fig. 3 is more finely costate than the imma· 
ture P. intermedium and cannot be the young of any of the other species of Putealiceras 
here described, which all have punctatum-like inner whorls. Brightia(?) pseudopunctata 
(Lahusen, 1883, pl. XI, figs. 10�i3), however, is probably closer, also some of the 
Dives examples figured by R. Douville (1914, pl . V, e.g., fig. 2), which pass into the 
more evolute B.(?) villersense (=Hecticoceras suevum, var. villersensis, R. Douville, 
non Brightia sueva, Bonarelli sp. ) .  This may also be represented by some Kachh 
fragments with a larger umbilicus than the figured example. 

Horizon.-Divesian, ' athleta beds '. 
Localities.-�. J. H. Smith's examples are from Samatra and Fakirwadi. The 

Blake Collection inuludes the figured example (No. 121 ) from S. Manjal (bed 2), and two 
comparable specimens (Nos. 130 and 135) from Wanda (bed 2), the latter previously 
listed (1924, p. 23) as " Lunuloceras " sp. juv. 

PuTEALICERAS 1 sp. ind. nov. (Pl. XIII, fig. 5.) 
• 

The example here figured is badly preserved but it indicates the existence, in the 
Dhosa Oolite, of yet another keeled form, distinguished from the contemporary Campy· 
lites chiefly by having more prominent umbilical nodes and shorter primary ribs. These 
suggest that the example is a Putealiceras and it may perhaps be intermediate between 
P. schumacheri and P. socini (Noetling, 1887, pl. III, figs. 2-7) ; but it is more com· 
pressed than either. The fragment recorded 'below as Brightia sp. ind. has more rursi­
radiate secondaries and definite, rounded tubercles rather than thickened primary ribs ; 
on the other hand in somewhat similar young Putealiceras intermed�um, the ribbing 

· is altogether straighter. Unfortunately corrosion has affected the ribbing as . well . 
as the (apparently narrowly acute) periphery and there is no trace of the suture-line._ 

Horizon.-Divesian, Lower Dhosa Oolite, renggeri zone 1 
Locality.-Ler. 

G 2  
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Genua : PsEUDOBRIGHTIA, nov. 

PSEUDOBRIGHTIA DHOSAENSIS, sp. nov. (Pl. XIII, :figs. lOa, b.) 

This species is baaed on the completely septate, fragmentary example, :figured in 
pl. Xlll, fig. 10. The inner whorls are not preserved, and it was at first believed to 
represent merely a larger fragment of the form referred by Bukowski (1886, pl. XXV, 
figs. 13a, c) to Teisseyre's Harpoceras ross�ense, but not of this species itself. The 
tricarinate periphery, however, is quite different, with its two, low, lateral keels, and 
the slightly clavate, projected, terminations of the strongly bent, sickle-shaped ribs; . 
forming two more edges at a still lower level. These are all Campyhtes characters. The 
suture-line has a wider trifid lateral lobe and a higher lateral saddle than that of 
BTightia rossiensis (Teisseyre, 1884, pl. I, figs. 6d, 7c) but is not unlike that of the 
pseudopunctatus group in general outline (see Tsytovitch, 191 l ,  text-fig. 9,  p. 48). 
This again differs from that of Campylites rauracus (Mayer) as drawn by de Loriol 
(1898, text-fig. 4, p. 10) merely in small details. 

Campylites delmontanus (Oppel, 1863, p. 194, p1 . LIV, figs. 3a, b) may be an 
involute, compressed, development of the present species, but the fragment of an­
undescribed and probably new fOJm of Putealiceras here :figured (pl. XVI, fig. 10) con- · 
nects Pseudobnghtia dhosaensis with such forms as Putealiceras b�sulcatum and P. 
tnlineatum. lt difiers from the former in its elevated keels and from the latter in the 
distinctly projected terminations of its ribs, whilst its chief difference from the present_ 
species consists of its straighter ribs, comparable to those of Puteal�ceras bisulcatum and 
the transitional form to P. trihneatum, previously (p. 114) referred to. 

The coarsely costate form included by de Loriol {1900, pl. II, :fig. 15) in Campylites 
rauracus may be thought to represent the inner whorls of a form like the present. This, 
however, does not seem likely, for apart from the much more robust ornamentatior_ 
of the form n (, W  discussed, Camz:,yl�tes tends to discoidal outer whorls and reduction 
of ornamentation. 

Horizon.-Upper Divesian or Lower Argovian (Polyphemus Beds) � 
Local�ty.-Fakirwadi (' Dhosa Oolite ' on Label, but ' Athleta beds ' in MS. Cata­

logue). The matrix is that of the (Dhosa Oolite) polyphemus bed. 

PSEUDOBRIGHTIA SUBPUNCTATA (Spath). 

1875. Hc,rpoceras punctatum (Stahl) Wa.a.gen, p. 62, pl. xiii, figs. 9a, b. 
1893. Hecticoceras punctatum (Stahl) Wa.agen, sp. ; Bonarelli. p. 86. 
1924. Hecticoceras punctatum (Stahl) Waa.gen, ap. ; Spath, pp. 23 and 25. 
192ft Kheraites subpunctatum Spath (b), p. 9. 
non 1888. Harpoceras (Ludwigia) subpunctatum Schlippe, p. 196, pl. v, figs. 3, 3a. 

Waagen stated that this species, though characteristic and not very difficult to.. 

recognise, had yet very often been mistaken. His own determination, however, seems ­
to have been equaHy at fault as noticed already by Benecke (1909, p. 424), and since 

he attributed his Wanda example, obviously not identical with Stahl's species, to the 

anceps zone, the writer previously mistook it for one of those forms that connect the 
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group of Hectwoceras saras'tnt Tsytovitch (1911 ,  p .  31,  pl. IT, fig. 2) with the more typical 
Kheraites. It is now believed, however, that Waagen's specimen came from a later 
bed, like the Badi and Jooria examples previously recorded by the writer, and that 
the resemblance to Hectwoceras and Khera'/,tes on the one hand and to the forms of the 
group of Putealiceras punctatum (identified by Parona and Bonarelli, 1895, p.  133, with 
Puteal'tceras puteale, Leckenby sp. )  is merely superficial. 

In the first place, the inner whorls of the present form, as of Campyl'ttes sucula, _ 

are compressed, flattened and smooth, and the anguliradiate costation is pronounced 
chiefly at the umbilical edge and near the periphery. It is important to note that with 
increase in size, as Waagen stated, the ribs are " highest in the middle of the sides ", 
but that they are not truly tuberculate, as in Bnghtw or Putealiceras, and certainly 
much thinner than at the clavate peripheral end. The latter is abruptly proj ected 
forwards, as in certain Paltopleuroceras or Acanthopleuroceras of the Lias, not merely 
bent forwards again, as in Teisseyre's ' Harpoceras ' ross'tense (1883, p.  544, pl. I, figs. 
6-7) or entirely unprojected as in the true Hecticoceras or Kheraites. Brightm· 
rossiensis also shows how the primary ribs increase towards the lateral tubercle, whereaf! 
Waagen's drawing clearly indicates the character of the ribbing in the present species, 
especially on the last half of the outer whorl. On the earlier half, the primary ribs 
are badly drawn ; they correspond to those of the fragmentary Campyl'ttes figured on 
pl. XIIT, fig. 7. It should be added that Waagen's example is entirely septate but just 
shows the beginning of the body-chamber. A doubtful and unlocalised larger fragment, 
however, representing a shell of about 90 mm. diameter, shows no trace of septation. 
In peripheral view this body-chamber fragment agrees with the holotype of Pseudo­
brightia dhosaens'tS figured in pl. xm, fig. lOb and the transitional form to Putealiceras 
represented in pl. XVI, fig. 10, but it is more depressed. Like large Putealweras (e.g. , .  
Hecticoceras punctatum [Stahl �] R. Douville, 1914, pl. IV, fig. 1 )  this fragment has more 
rectiradiate ribbing, but the W. Jooria example (No. 151 )  of intermediate size, though 
perhaps representing a slightly more inflated variety, shows the beginning change in the 
costation. The suture-line is not preserved in any of the eight examples before me, 
except-in a corroded condition-near the end of Waagen's figured specimen. It is . 
very simple and shows only three broad-stemmed saddles on the lateral area, with two 
intervening wide lobes. 

Pseudobrightia dhosaensis, nov. is more compressed and more anguli-rursiradiate 
to a much larger' diameter. Putealiceras sp. ind. nov. (pl. XVI, fig. 10} has more deli­
cate costa tion. 

The differences of this species from Kheraites crassejalcatus, with which it bad at 
first been associated, are dealt with on p. 107. Schlippe's so-called ' Cornbrash ,. 

species, a true Prohecticoceras, can at once be distinguished from the later Pseudo .. 
brightia by its blunt median keel on a concave periphery. 
· 

Horizon.-Lower Argovian, polyphemus beds. 
Localit'tes.-Wanda and Barasore (Waagen) ; East of Badi (" upper zone ", No. 

148-50) and W. Jooria (" upper zone ", No. 151), Blake Collection i Dhosa Oolite, 
Fakirwadi, J. H. Smith Colin. Two further, immature, and poorly preserved examples; 
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in the same collection labelled � Katrol Beds; Fakirwadi,·' but with the letters " D: 0� 
painted on them, may belong to this ·species, but also resemble youpg Kheraites. 

PsEUDOBRIGHTIA 1 sp. ind. 

A large form of probably this genus, unfortunately too fragmentary and poorly 
preserved to be figured, shows. inner whorls that seem -to differ from the form last de• 
scribed chiefly in being more compressed. There is a similar tricarinate periphery and 
the hook-shaped, forward proj ectio�s .of the ribs on the periphtlry are distinctly marked. 
The outer whorl, also weathered, still shows this coarse Oampylites-like ribbing, if 
faintly, and is septate to the end, at a diameter of about 150 mm. It is possible that. 
P. dhosaensis may also have become more discoidal with increase in size, but in the 
present example the lateral compression is more conspicuous and distinct also at smaller 
diameters and the umbilical ribs apparently were not so tuber.culate at the same size. 
The rdunded umbilical edge and comparatively open coiling make it improbable that the 
fragment is allied to the large · forms of Campy lites known from the cordatus zone, 
whilst the smaller forms of the earlier renggeri beds such as 0. secula described below, 
are much more finely ornamented. 

I can find nothing comparable in geological literature, but records of ' H arpoceras 1 

from the cOTdatus beds of, e.g. , Moravia, Poland, the· Carpathians, etc. (see Neumann, 
1907, pp. 60-65) may possibly include Pseudobrightia as weU as Campylites. 

HOTizon�-Lower Argovian (Dhosa Oolite) , ·  polyphemus beds. 
Locality.-Fakirwadi (J. H. Smith Colin. , No. 41). 

Genus : LUNULOCERAS, Bonarelli emend. 

LUNULOCERAS ORlENTALE (d'.Orbigny). (Pl. XIII, fig. 9.) 

1840 . .Ammonites corrugatus, J. de C. Sower by, in Grant,. pl. xx:iii, fig. 12. 
1850 • .Ammonites · orientalis, d'Orbigny, p. 331. 
1875. Harpoce'fOJJ lunuZa (Zieten) Waagen, p. 63, pl. xiii, figs. 1a, b. 
1891. Ludwigia sp. ind. I, . v. d. Borne, p. 9. 
1893. HecticocerOJJ (LunulocerOJJ) ZunuZa (Reinecke) Bonarelli, pars, p. 99. 
1902 • .Ammonites corruga.tus ; J. de C. Sowerby ; Blake, p. 35. 
1912. (1) HarpocerOJJ lunula. ( non Reinecke), Smith, p. 1352. 

Reuter (1908, p. 123) has. shown that the true Lunuloceras lunula (Reinecke) is 
rather rare even in Bavaria. The numerous forms that have been identified with 
Reinecke's .species, from Zieten's (1830) Wurtemberg example and Pratt's English 
L. lonsdalei, down to Couffon's Chalet foiTll. (1920, p . 1 84, pl. XIV, figs. 1 ,  1a, b) are most­
ly, if not all, different. Thus, Waagen's Kachh example also cannot be identified with 
Reinecke's form. Yet in spite. of the enormous number of species of this group already 
existing, and although there is only a single example available, this seems to require · 
a new name. Fortunately it appears permissible to transfer to Waagen's type 
d'Orbigny's name, originally proposed for a small Kachh example, preserved in the 
red hrematite matrix of the anceps zone. 
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Sowerby's holotype in the British Museum (ex Geol. Soc. Colin.) is here refigured, 
but it is badly preserved. The original drawing was inaccurate and, as Waagen stated 
" barely to be recognised " in view of the numerous similar forms. W aagen, indeed, 
incorrectly identified with this species the small example here described as Sindeitel 
waageni, which is entirely different, and a larger form, now renamed Hecticoceratoides 
suborientalis, which shows as little resemblance to the smaller form as it does to Sower by's 
original. The ribs so far as can be seen are divided into two branches some distance 
from the umbilical edge ; and the primary costre are worn so as to suggest to Sowerby 
the presence of inner nodes. The two rows of tubercles on the periphery, mentioned 
by W aagen are also very indistinct, and not more pronounced than in the original of 
Waagen's ' Harpoceras luriJUla.' 

The preservation of Sowerby's type is so bad that specific identity with Waagen's 
' Harpoceras lunula ' could not be satisfactorily proved. On the other hand, the two 
specimens are at least as closely allied to each other as the larger is to, e.g. ,  Lunuloceras 
pavlow� (Tsytovitch) or L. lonsdalei (Pratt) and it seems preferable not to s-qggest 
specific identity with European species, since comparison with actual examples of these 
forms reveals differences that except perhaps in the case of Hecticoceras navense, 
Roman (1924, p. 74, pl. XII, fig. 4), may be specific. The ribbing of the inner whorls of 
Waagen's type, whilst strongly anguliradiate shows a distinct resemblance to that of 
Campylites (pl. XIII, fig. 13). In Polish examples of L. taeniolatum (Bonarelli) and L. 
pavlowi in the British Museum (No. 4992a-d), the inner whorls, although similar, are 

distinctly more Brightw-like, �.e., of ' bifrons ' aspect. 
Hecticoceras chartroni, Petitclerc (1915, p. 22, pl. I, fig. 2) may have inner whorls 

identical with Waagen' s type, but the adult dimensions are different, as is to be expected. 
The same author's H. buckmani (p. 37, pl. II, fig. 3) may be more inflated and shows 

stronger primary ribs, but like the more finely costate Harpoceras didier�, Petitclero 
(p� 21 , pl. I, fig. 1 ), it is a form of the same type as Lunuloceras pavlowi. Since Petitclero 
(p. 28) listed in the synonymy of his " Hecticoceras lunula, Zieten ", not only Reinecke's 
different type, but also d'Orbigny's pl. CLVII, figs. 1, 2, which he again (p. 35) in­
cluded in the synonymy of 'H/ pseudopunctatum, var. orbignyi. Tsytovitch, it is doubt­

ful what his interpretation of Zieten's form was. The measurements of some of these 
ammonites compare as follows :-

Waagen's H. lunula, p. 64, No. I 42 ·40 ·29 ·30 

Waagen's H. lunula, p. 64, No. II 55 ·44 ·26 ·27 

Petitclerc's H. lunula, P.· 29, No. I . 95 ·44 ·22 ·20 

Petitclerc's H. lunula, p. 29, No. II 35 ·43 ·26 ·23 

H. ckartroni, p. 22 95 ·44 ·18 ·21 " 

" H. buckmani, p. 37 80 ·52 ·26 ·20 

" H. didieri, p. 21 . 90 ·48 ·22 ·27 

H. · pavlCJWi, p. 31 75 ·47 [·121] ·27 •• 
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The whorl-thickness, in this last, is undoubtedly inaccurate since even in the dis­
coidal scaphit<>id variety of Tsytovitch (1911 , p. 70) it is still 23-24 per cent. of the 

· diameter. A mere comparison of measurements, however, especially those based on 
single individuals is generally useless if only the inner or outer whorls are known ; and 
it will probably be years before increased knowledge of the assemblages in which these 
Hecticoceratids occur throughout Callovian time will enable us to simplify their nomen­
clature. 

Less closely eostate forms of Lunuloceras that occur at Christian Malford (e.g., 
B. M. No. C.-2793) with the finely ribbed L. lonsdalei, (Pratt, 1 841 , pl.  V, fig. 2, 
refigured in S. S. Buckman, 1924, pl. DII) and the smooth L. brightii (Pratt, 1 841 , 
pl . VI, fig. 3, refigured in S. S. Buckman, 1 925, pl. DXI.IX) cannot satisfactorily be 
distinguished from the present form on account of their usual crushed condition. 

Horizon.-Upper Chari Group ( fraasi beds ? ) .  Roman (1 921 ,  p .  1 60, 1924, 
pis. II and III) has no comparable species from his Lower Callovian (rehmanni zone� 
with Parapatoceras) ,  but numerous similar forms from the anceps and especially Jraasi 
zones. 

Locality.-Wanda (' anceps ' beds in Waagen). Sowerby's type preserved in the 
h::n.::natite matrix of the anceps zone, is from Chari. 

LuNULOOERAS NISOIDES sp. nov. ·(Pl. XIII, fig. 8 b ; Pl . XIV, fig. 11  ; Pl. XV, fig. 5). 

As type of this species is taken the example figured in pl. XV, fig. 5, showing the 
· simple suture-line (pl. XIV, fig. I J 1 ) and over half a whorl of body-chamber. The 
septate portion is smooth with a barely angular periphery, and resembles similarly 
nvolute young of other species of Lunuloceras, from the early L. lunuloides (Kilian, 

·1 888, p. 1 1 8,=pl. VIII, fig. 3 in Quenstedt, 1849) to L. bonarelli't (de Loriol, 1 898, p. 
36, pl. III, figs. 1 9-21 )  of the renggeri zone. I have a number of these smooth imma­
ture examples before me of which two Charwar specimens are figured in pl. XIII, figs. Sa, 

; they cannot be identified specifically, but the smaller may perhaps be included with 
the present species. On the outer whorl of the holotype the fine _ribs are strongly 
siclde-shaped as in forms of Aconeceras of the Aptian, notably A.  nisoides or A. haugi 
(Sarasin, 1 893, pl. VI, figs. 10c, 1 1c) ; but they are not prominent and are scarcely visible 
in the figure. The specimen is slightly crushed, but where intact, the periphery 
resembles that of L. bonarellii, as represented in de Loriol's fig. 1 9c, although without 
the prominent ribs. There is no distinct spiral groove, but the example was labelled 
' H. kobelli ' and it may be noted that Noetling (1887, p. 20) compared his ' Harpoceras ' 

. kersteni to Oppel's species. The Syrian form, however, which is quite unlike Hildo­
. glochiceras, has an oxynote periphery and straight outer ribs. 

The form of Lunuloceras figured by Lahusen as Harpoceras brighti (Pratt) var. 
{1 883, pl. XI, fig. 1 6) is more evolute at the same diameter and quite smooth. 

Horizon.-Divesian ('athleta beds'). 
Localities.-The holotype is marked ' athleta beds,' but not localised. A doubtful 

. second example in Mr. J. H. Smith's Colin. is from the same beds of Fakirwa.di, anti the 
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immature exa,mple above referred to (Blake Colin. No. 1 3S) is from ' Charwar ' (Blake'li 
Bed No. 2) which may be the same locality. 

LUNULOCERAS spp. juv. (Pl. XIII, figs. Sa, 1 2� .; Pl. XVIII, figs. 9 a-c). 

A number of immature examples of Lunuloceras cannot be identified specifically. 
Some like that figured in pl. XVIII, figs. 9 a-c are smooth, and compressed, and the 
periphery is rounded or subtabulate, ·without keel. Between these and the similar 
keeled forms already referred to above, two of which are figured in pl. Xlli, figs. 
Sa, b, there are numerous transitions. The example represented in pl. XIII, fig. 12, 
with more conspicuous ribbing and similar but asymmetrical suture-line may, perhaps, 
be an immature Sublunuloceras. There are numerous comparable forms in the British 
Museum including the Dettingen (Wurtemberg) examples (Nos. 22309a-d) o,f which 
one, a young Brightia, was figured by Crick (1 S9S, pl. XX, figs. 5-7) as ' Hecticoceras 
hecticum ' , and they sh3w that at this small diameter it is impossible to distinguish the 
early lunuloides from the later bonarellii type. Even the inner whorls of Campylites 
are smooth and the three keels do not appear until a diameter of 10mm. or over is  
reached. 

A Lunuloceras lunuloides (Kilian) has now be�n recorded from Persia (Fischer, 
1915, p. 229) and other forms of the same genus were listed by v. d. Borne (1S91, p. 27) 
from the extreme north-west of the same country. 

Horizon.-Callovian to Divesian. Lunuloceras seems to have spread farthest 
during ' athleta times ' ( = pron�re to duncani horizons in Pringle, 1 926, p. 33= bed C of 
Krenkel, 1915, p. 204=ornatum zone of Wetzel, 1 919, p. 124= lithuanicum zone of 
Brinkmann, 1924, p. 49S). 

Localities.-Nineteen small examples are from the ' athleta beds ' of Samatra 
and Fakirwadi (J. H. Smith Colin. and G, S. I. ,  K.ll'5 ). Examples in the Blake Collection 
previously referred to (1924, pp. 23, 24) come from Wanda, S. Manjal, Jikadi, and 
Charwar. 

Genus : BRIGHTIA Roilier. 

BRIGHTIA sp. ind. (Pl. XVIII, fig. 7). 

A small whOTl-fragment of a length of 35mm. clearly belongs to a form of Brightit. 
like typical, nodose, Brightia before me from English, French, German, Polish and other 
localities. It shows strongly rursiradiate outer ribs, without peripheral projection, four 
or five of which correspond to one prominent inner tubercle. The compressed whorl­
section (pl. XVIII, fig. 7) shows an angular periphery with a simple, hollow, projecting 
keel. It is more compressed than that of Brightia ' rossiensis ' (Bukowski, non TeiE­
seyre ; 1886, pl. XXV, fig. 13) or of B. salvadorii Couffon sp. (non ·Parona and Bonarelli ; 
1 919,  pl. XIV, figs 8, Sa, b). The suture-line can be seen on the weathered side, but 
its details are indistinot. 

Since this is the only representative of the genus Brightia from Kachh, i� has been 
considered advisahle to record it. Specific identification, however, is . impossible ; 

H 
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and it may suffice to mention that comparable forms occur in Persia (v. d .  Borne, 1891 , 
p. 6, pl. I, fig. 4) .. whilst Brightia metomphala (Bonarelli), identified by Parona and 
Bonarelli (1897, p. 137) with the Persian form, has even been listed by Loczy (1915, p. 
439) as occurring in India. 

Horizon.--Callovian (od Divesian) ' athleta beds. ' Forms of this type, with 
Booarellia are particularly abundant in the Ornaten Ton or Middle Brown Jura zeta­
dufiiXJni zone (see Stahlecker, 1926, p. 212). 

Locality.-Ler. Mr. J. H. Smith stated that the specimen was found by Dr. Tambe 
and that the bed (probably ' athleta')  was not marked. 

Genus : SUBLUNULOCERAS, nov. 

SuBLUNULOCERAS PRELAIRENSE sp.nov. (Pl. XI, figs. 5a, b). 

The body-chamber fragment now figured seems to be connected by tranSitions with 
the more inflated Khera�tes ignobilis and K. ferrugineus, here described ; also with the 
later Sublunttloceras lairense. It is, however, given an independent name because 
the differences appear of considerable importance. The ribbing has the peculiar bend 
and outer flattening of that of S. lairense, but the periphery is acutely fastigate, not so 
definitely keeled, and without the tendency to tricarination shown in Waagen's species. 
The suture-line is not preserved in the holotype fragment ; but a slightly less acute 
example, transitional to Kheraites, shows it very clearly. At a diameter of 45-50mm. 
its complexity and general aspect are about those of the suture-line of Brightia salva­
dorii (Parona and Bonarelli) as figured by Tsytovitch (1911,  text-fig. 10, p. 54), but the 
external lobe is slightly less deep in the Indian example. In Sublunuloceras lairense, 
the suture-line is similar ; in Putealiceras wtermed�um, it is more simplified, as it is also 
in the more inflated Kheraitesferrugineus. This last, moreover, differs in its short and 
bullate primary ribs and a more distinctly keeled and broader ventral area, but two 
examples here listed from Fakirwadi and Khera, on account of greater whorl-thickness, 
are transitional and also show resemblance to the later Putealiceras intermedium. 

A large and complete example, doubtfully included here, at 90mm. diameter, has 
almost lost keel and costation, but it is too imperfectly preserved to be figured. There 
is superficial resemblance to the large Subbonarellia decipiens, figured in pl. IX, fig. 1 1 , 
but the venter is narrowly fastigate even on the outer whorl and the ribs can still be 
seen although they are faint. Since the inner whorls are not exposed, definite identi­
fication of this example is impossible. 

Comparable specimens occur in the Divesian (athleta zone) of Scarborough, but the 
ribs of the two sides tend to unite at the keel. One example (B .. M. No. C 10042), with 
body-chamber, is indistinguishable from the holotype here figured and was labelled 
(apparently in Leckenby's own handwriting) ' Am. puteolis. '  Other specimens (e.g. , 
B. M. No. 39557a) a�rree with the young Hecticoceras punctatum (non Stahl) figured by 
R. Douville (1914, pl. I, fig. 4). 

Horizon.-Ca1lovian, anceps beds. 
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Localities.-Fakirwadi ( '  anceps beds ' holotype and one transitional example), 
Khera (a more inflated form) J. H. Smith CoHn. The last probably came from what 
Blake· labelled ' Bed 3. '  The doubtful large example above mentioned is from the 
" Stream, East of Ler ." (J. F. Blake Colin. No. 157), and was attached to an example 
of K inkelinweras of the mutans group. 

SuBLUNULOCERAS LAIRENSE (Waagen). (Pl . XI, figs. 6a, M ,  10 ; Pl. XIV, fig. I ;  
pl. XVII, figs. 5-6 ; pl. XVIII, fig. 8). 

1875. Harpoceras lairBnSe, Wa.agen, p. 65, pl. xiii, figs. 3, 4. 
1885. Ludwigia lairensis (Waagen) ; Haug, p. 691. 

1893. (�) Harpoceras lairense, Waagen ; Bonarelli, p. 103. 
1912. Harpoceras lairense, Waa.gen ; Smith, pp. 1350-52. 
1913. Harpoceras lairense, Waagen ; Smith (c), p. 422. 

The complete example figured by Waagen (pl. XIII, figs. 3a, b) is taken as lectotype 
of the species and the fragment represented in his fig. 4 is now separated as a variety :­

va.r. plana nov. This consists largely of the body-chamber ; but two examples here 
futured in pl. XI, fig. 10, (and pl. XVII, fig. 5�) ,  belon� to this variety. It will be seen 
that the variety differs mainly in the absence of a lateral tubercle ; i.e. , there is weaken­
ing or flattening of the (slightly more distant) ribs, instead of thickening, at the point 
of bifurcation, as in the type and examples here il1 ustrated (pl. XI, fig. 6, 
pl. XIV, fig. 1 ,  and pl. XVII, fig. 6). Waagen did not figure the suture-line although 
the lectotype shows it quite plainly. The lobes (pl. XVIII, fig. 8) are not very different 
from those of other so-called ' lunula,' and the lateral lobes can, perhaps, be called 
' very narrow ' only on one side of the type, although the siphuncle is central. The 
immature suture-line as seen, e.g., in the specimen figured in pl . XVII, fig. 6; is simpler 
but built on the same plan. This example is interesting on account of its striking 
resemblance to certain Cardiocerates. I£ the wide external saddle of the latter is due 
to mechanical causes, correlated with a serrate keel, Cardioceras could, indeed, have 
been replenished by successive Oppelid ' waves. ' It may be noted that the Amphiceras 
suture-line is also of a similar modified rhacophyllitic type as that of the Oppelids 
here discussed, and in its probable derivative Amaltheus, developed a wide external 
saddle. 

(Brightia ?)· pseudopunctata, (Lahusen, . 1883, p. 74, pl . XI, figs. 10-12) differs 
.from the species here describ2d in its strongly bent ribs and their thickened primary 
(inner) portions. It is to be noted, however, that owing to the more rectiradiate ribbing 
of the outer whorls of this species and the bending of the (continuous) costae on the 
body-chambers of S. la�rense, confusion is possible. especially since the suture-lines are 
similar. The Alsatian forms referred by Benecke (1909, p. 420, pl. XI, figs. 1--3) 
£o Lahusen's species are, however, close to Lunuloceras orientale, described above. 

Those examples that are transitional to S. prela�rense and that, judging by their 
matrix, may come from the fraasi zone (=lower ' athleta beds '),  have a more fastigate 
periphery ; the doubtful example represented in fig. 6, pl. XI, by its more distinctly 

H 2  
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iricarinate periphery, is transitronal to Campyl�tes and comes from the Dhosa Oo1ite. 
Schloenbach's {1 865, p. 43, pl. XXXI, figs. 2 a-c) Amm. henric� (non d'Orbigny) 
seems to differ chiefly in its anguliradiate ribs and smaH umbilicus. 

The specimen figured in pl. XVII, fig. 7, has continuous non-tuberculate .costation 
and seems transitional to Lunuloceras of the pavlowi type (Tsytovitch, 19U, pl. 
Vll, fig. 12}, as the variety plana is connected with L. orientale. 

Horizon . -Divesian, ' athleta beds. ' 
Localities.-Waagen 's four examples came from Ler, from north-east of Gudjinsir, 

and from north-west of ' Jikli.' Seven specimens sent by Mr. J. H. Smith are from Ler, 
Samatra and Fakirwadi ; and the four examples in the Blake CollectiQn are from Ler 
(Bed No. 8}, and from West Katrol (Bed No. 4}. 

SUBLUNULOCERAS a:ff. NODOSULCATUM (Lahusen). (Pl. XV, figs. 1a, b) . 
The example here figured is undoubtedly close to S. dynastes and S. discoides 

described below, but on account of the comparatively large umbilicus of its inner whorls 
it is brought into association with the Riasan species described by Lali.usen (1883� 
p. 75, pl. XI, figs. 17 and 18} and the Dives example identified with it by R. Douville 
(1914, p. 10, pl. II, fig. 9}. The Kachh specimen is septate to the end, but the last 
half whorl is weathered and thus shows no ribs and too thin a periphery. It is probable 
that the outer whorl was comparable to that of S. d�scoides at this size, but the inner 
whorls of this form and of S. dynastes have a small umbilicus amounting in the example 
figured in pl. XII, fig. 2a, to 23 per cent. of the diameter, compared with 32 per cent. in 
the form here discussed. Moreover, the ribbing of the inner whorls of the present 
example is more anguliradiate ; and there is resemblance in this respect to examples of 
Lunuloceras taeniolatum (Bonarelli) and L. pavlowi (Tsytovitch) from Rudniki, Poland 
(Prof. J. Siemiradzki Colin.}, and to the fragment of Brightia sp. ind. recorded above. 
In this earlier group, however, the ribs do not show the peculiar straightening out at 
larger diameters, characteristic of the dynastes group. 

The suture-line is similar to that of S. lairense (pl. XVIII, £g. 8} but the first lateral 
saddle is slenderer and L is not so distinctly trifid. The keel is shown only 
at the beginning of the outer whorl and is less prominent than that of S. discotdes 
(pl. XIII, fig. lb ). 

Lunuloceras orientale, described above, is very similar at a corresponding s:ipe, but 
its ribbing is more prominent, especially on the inner half of the lateral area, and 
more sickle-shaped, whilst Brightia{?) pseudopunctata (Lahusen) Reuter sp. (1908, 
pl. E to p. 98, fig. 1, 1909, p. 110, fig. 12} may be even closer. The typical S. lairense 
is characterised by its fine tubercles, but such a transitional fragment as that figured in 
pl. XVII, fig. 7, at a corresponding diameter, has similar if more continuous ribbing. 
Its ventral area, however, is wider, and more distinctly keeled. 

Two large and entirely septate fragments are included here only with doubt, but 
they still show the comparatively wide umbilicus and close costation of the figured 
example at twice its diameter. S. dynastes at this stage acquires dista� costation, 
whilst S .. discwles, with much smaller ombilicus, tends to become smooth. 
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Horizon .-Divesian ( ' athleta beds ') .  Reuter (1 908, p.l�7) records it from the jraasi 
(=castor and pollux) and duncani (=ornatum) zones. 

Locality.-Ler (J. H. Smith Colin., labelled K= Katrc! Beds ; the matrix is that 
of the ' athleta beds ' rather than that of the Dhosa Oolite) . The two large fragments 
are labelled ' Dhosa Oolite ', Fakirwadi. 

SuBLUNULOCERAS DYNASTES (Waagen). (Pl. XI, figs. 2a, b, 3 . )  

1875. Harpoce:ras dynastes, Wasgen, p .  66, pl. xiii, fig. 6 only. 

1885. Ludwigia dynastes (Waagen) ; Haug, p. 91. 
1893. (1) Harpoceras dynastes, Waagen ; Bonarelli, p. 103. 
1912. Harpoce:ras dynastes, Waagen ; Smith (a), p. 714 ; (b) pp. 1350-51. 
1913. Harpoceras dynastes, Waagen ; Smith (c), p. 422. 
1915. Harpoceras dynastes, Waagen ; Smith, p. 795. 

The prominently keeled inner whorl of Waagen's large example (pl. XIII, fig. 6) 
here figured (pl. XI, fig. 3) agrees with the specimen represented in figs. 2a, b, of the 
same plate. It is almost certain that this really belongs to Wa2 gen's species, since 
S. discoides and, more so, S. nodosulcatum (Lahusen, 1883, pl. XI, £gs. 1 7, 18) are 
already clearly distinguishable at that stage. The former can be recognised also by 
the loss of its (more sigmoidal) costation at larger diameters and by its sharpened 
periphery. The present species develops coarse sigmoidal ribs only at a late stage, 
also a comparatively inflated outer whorl, with bluntly fastigate periphery, �.e., the 
keel is lost whilst the shell is still septate. S. nodosulcatum on the other hand, has less 
flattened sides and the ribs are more marked near the periphery, whilst the Dives examples 
referred by R. Douville {1914, pl. II, fig. 9) to this spe�.,ies differs from all the Indian 
examples in the wider umbilicus. 

All these forms could be looked upon as merely discoidal developments of such 
forms as Br1ghtia(?) pseudopunctata in R. Douville's sense ; and since there are 
not two examples absolutely identical, it might be held th�t. tw ... ny more such ' species ' 
could be distinguished if the measurements and differences were plotted. Yet it seems 
certain that careful zonal collecting will prove the interrelations of the various forms to 
be far less simple than is generally assumed. Waagen considered the present species 
to be closely allied to his H arpoceras lunula (here identified with Lunuloceras orientale 
d'Orbigny sp. )' and if we separate from S. dynastes the tuberculate young erroneously 
attributed to it by Waagen the differences between the two species become reduced 
to the curvature and mode of ribbing. This, however, is sufficiently striking for generic 
separation, if sub-division of the original Hecticoceras is to be upheld. 

S. lairense, with similar rectiradiate ribbing, tends t..o develop small tubercles at 
• .the peripheral ends of the ribs and at the middle of the sides, and is somewhat transi­

tional to the group of Putealweras intermedium. The closely allied S. prelairense of 
the anceps zone similarly appears to be transitional to the recticostate Kheraites, but 
the prominent keel .of at least the compressed inner whorls of Sublunuloceras is an 
important distinction. 
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Bukowski (1887, p. 100) compared with the present form a new ' Harpoceras' 
(his pl. XXVI, fig. 1 8) showing the acute whorl-section of S. discoides, but more flexira­
diate ribbing. If a Sublunuloceras, this form is probably closer to S. prelairense and 
S. lairense than to the dynastes group. R. Douville (1904, pl. 53) referred it to Eochet­
oceras ttillersense (d'Orbigny) but the thickened primary ribs are against this identifica­
tion. 

Horizon.-Divesian, ' athleta beds.' 
.Localities.-Waagen's type came from S. E. of Nurrha ; he included in this speciea 

some examples here referred to Putealiceras �ntermedium, but of his other localities, at 
least Ler, Wanda and ' North of Gudjinsir ' may well have yielded S. dynastes. The 
�xample figured in pl. XI, :fig. 2, is from Fakirwadi ; and at the same locality and Sarna tra, 
Mr. J. H. Smith also collected some limonitic, doubtful, fragments. 

SUELUNULOCERAS DISCOIDES sp. nov. (Pl. XII, :figs. 7a, b ;  Pl. XIII, figs. Ia, b ;  Pl. XV, 

fig. l l ) .  

1913. Oppel,ia sp. Smith (b), p. 418. 

As type of this new species is taken the example figured in pl. XII, figs. 7a, b ;  
but the specimen represented in pl. XIII, :figs. 1a, b, with slightly larger umbilicus 
slightly more distinct and less sigmoidal costation and a less fastigate ventral area is 
also attached to it, as is the doubtful, large, fragment :figured in pl. XV, :fig. 11 .  The 
inner whorls, on being broken out, proved to be identical with the second example. 
It is not considered advisable to separate these, even as a variety since there are still 
other specimens, including some yet more definitely transitional to S. dynastes, and 
it would lead to the naming of individuals instead of species or varieties. 

To a diameter of 50mm. the whorls are not easily distinguished from similarly 
sized S. dynastes, e.g. , the examples :figured in pl. XI, :figs. 2a, b, 3. The compressed, 
discoidal whorls and the narrowly rounded periphery with the (hollow) keel conspicuous 
only when the test is preserved, are much like many other so-called ' lunula ' ; but the 
ribbing becomes comparatively straight after the initial, smooth, stage, and in typical 
examples is lost again at from 70---,-80 mm. diameter. The more coarsely ribbed forms 
(pl. XIII, :fig. 1 )  do not lose their costation till lOOmm. or more, but the outer whorl 
of the larger example :figured in pl. XV, :fig. 11 ,  though slightly weathered, is smooth 
while still entirely septate. The suture-line agrees with that of S. dynastes. 

Owing to. its acute periphery and very prominent keel (when preserved) the present 
form may be compared with Eochetoceras, notably E. villersense (d'Orbigny) and E. 
divense (Rollier, 1913, text-fig. 1, p. 267). The latter has the characteristic spiral band 
on the lateral area and the ribs come up to the keel ; in the former species (as refigured 
in Pal. Univ., 1904, pl. 53) the periphery is oxynote at all stages. 

A badly preserved fragment in the Blake Collection (No. 155) was, however, referred 
by myself to Trimarginites on a previous occasion, 

Horizon.-Divesian, ' athleta beds.'  .. � 



CEPHALOPOD FAUNA OF KACHH. li7 

Locahties.-Samatra (3), Fakirwadi (3), Wanda (1), Ler-Hamundra Ellipse (1) 
The last is the ' huge Oppelia ' referred to by Mr. Smith and here figured (pl. XV, fig. 11 ). 

A very badly preserved Jikadi example (Blake Colin. No. 143, previously listed as 
' Oppelia ' sp. ind. ) has more closely costate inner whorls, but is too frag­
mentary for exact identification. 

Sub-Family : OCHETOOERATINlE, Spath. 

The presumed sequence from ' Hecticoceras ' (i.e. ,  Hecticoceratinae, including 
Pseudobrightia, nov.), through what is now called Campylites, to Trimarginites, in the 
meaning of Bukowski and Roilier is indeed convincing ; and it seemed ' very reasonable ' 
t? Wepfer (1912, p. 51) ,  who also stated that "htr..:ticus" [HecticocerasU and "juscus" [Oxy­
cerites] could not be clearly separated. The close affinity of Hecticoceratids with 
Oppelinae (Alcidia and Oxycerite.�) has already been noticed ; but their separation 
for systematic purposes, into different sub-families, tends to obscure this near relation­
�hip, and it must be remembered that, among e.g. , goniatites, with smooth shells, simple 
suture-lines and lack of stratigraphical ' refinement, '  we probably include almost as 
diverse but not so conspicuous an assemblage in a single ' species. '  Again Roilier 
stated that the origin of the earliest Ochetoceras had to be looked for in the genus Oxy­
cerites (Oppelinae), but other forms of the genus Ochetoceras he included in the entirely 
different family Harpoceratidae, so that it is clearly heterophyletic . This also indicates 
that a vague derivation of Ochetoceratids from " Middle Jurassic Oppelia " (in O'Connell 
l922, p. 407) is not helpful . 

It seems probable that, as in other ammonite families, the above sequence is more 
apparent than real ; and I have previously (1925a, p. 115)  stated that " it was almost 
cert�in that the genus Ochetoceras, Haug, as lately defined by Dr. Marjorie O'Connell 
(1922, table V) represented merely a series of homoeomorphs, not a genetic lineage." 

Lissocerato2des, which persists from the Callovian to the Argovian, has, in the writer's 
opinion, repeatedly produced eared and tricarinate forms that may ultimately denote 
me�ely a certain environment but that, in the present state of our knowledge, may 
conveniently be grouped with the family Ochetoceratidae. Ochetoceras itself includes 
�u

.
ch early forms as 0. lautlingense, Roilier (=Oppeliafusca trimarginata, Wepfer, 1912, 

p. 40, pl. Ill1 figs. 1, la, 3) which, in point of time, may not be so widely separated 
from the Argovian types as W epfer thinks. Throughout the Divesian and beyond, 
in deposits of Cardwceratan age, there occur smooth, compressed Oppelids that .for 
want of a oetter name I previously called ' Lunuloceras. ' I stated (1924, p. 6) that 
some at least, e.g. , the Wanda examples (whence Campy lites is now described) may belong 
to " Trimarginites " [i.e. , Campylites] ; but the Haploceratids persisted and continued 
to replenish Streblitinae as well as Taramelliceratinae, discussed below. Isolated small 
specimens of such transitional forms of the Argovian and Divesian cannot be distin. 
guished from immature Lunuloceras of the Callovian on the one hand and undoubted 
Lissoceratoides on the other. ' Trimarginites ' girardoti Petitclerc (1917, p. 8, pl. I, 
figs. 8-10, pl. III, fig. 8 non de Loriol) of the lamberti zone is one of the early transi ­
tions from Lunuloceras to Campylites and other Ochetoceratids. 
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The genera noW' referred to Oohetoceratinre include Oampylites (Mayer-Eymar 
MS) Roilier (192e, p. 360, genotype :-Ammonites delmontanus, Oppel, 1863, p. 194, 
pl. LIV, figs. 3a, b from the CO'fdatus zone) which, as has already been stated, is close to 
Pseudobrightia., although probably not its direct descendant. Trimarginites, Roilier 
(191 1 ,  p. 309, genotype :-Ammonites arolicus, Oppel, . 1863, p. 188, pl. LI, figs. 2a, b) 
and Ochetoceras Haug ( 1885, p. 698, genotype :-Ammonites canaliculatus, von Buch, 
1831, in Oppel, 1863, pl. LI, fig. 3) also belong

. 
to the present family ; but contrary to 

Dr. O'Connell I would not consider Amm. hersilia, d'Orbigny, to be the direct ancestor 
of Ochetoceras. In the duncani and lamberti zones of Peterborough there occur com­
pressed, involute, developments of Lunuloceras of the type of L. lunula var. lahuseni 
(Tsytovitch), with complex suture-lines, that strikingly suggest transitions to ' Harpo­
ceras ' hersilia (d'Orbigny) as iigured by de Loriol (1898, pl. I, figs. 7-1 3) . Oampylites 
rauracus (Mayer) again is distinguished from Lumtloceras orientale (d'Orbigny= 
' H  a.rpoceras lunula ' Waagen) chiefly by its more prominent keel and smaller umbilicus. 
If Oampylites, Trimarginites and Ochetoceras are recognised as independent genera, 
it is advisable also to keep this hersilia group distinct (Eochetoceras gen. nov.) ; and 
another offshoot that requires a new name is represented by Oppelia girardoti, de Loriol 
( 1902, p. 40, pl. III, figs. 8, 9) with serrated keel. Grossouvre ( 1922, p. 306) thought 
this peculiarity insufficient to exclude that form from the genus Trimarginites ; but a 
British example of de Loriol's species (B. M. No. 0 27546, from the cordatus zone) in 
any case is sufficiently different from the later true Trimarginites to justify the creation 
of a new genus (Neoprioncceras, gen. nov.) .  This genus is probably closer t{) Oampylites 
(rauracus group) and hence Lunuloceras ; but Eochetoceras seems connected by transi­
tions with Sublunuloceras of the discoides type if not also with Paralcidia, so that it 
appears indeed that Ochetoceratids merely continue the various Hecticoceratid (and 
Oppelid) genera, with tricarination and ' Ludwigid ' ribbing becoming more and more 
pronounced in higher beds. It is impossible, however, to keep apart from these offshoots 
certain homoeomorphous developments of Haploceratidae with lateral groove and ' ears.' 
in which spontaneous tricarination may even be the result of mimicry. Thus Oppelia 
S'l.tbclausa and Trimarginites stenorhynchus have been considered to be merely the male 
and female of one and the same species. It is the occurrence of such forms that prevents 
the reduction of Ochetoceratids to a single genus, descended from a comprehensive 
' Hecticoceras,' and precludes the view that, e.g. , Oampylites delmontanus (Oppel) could 
be a. r premonitory species ' (in the sense of R. Douville, 1911)  of Ochetoceras, which 
"did not appear till later." 

Of these five genera of Ochetoceratinre, only Oampylites is represented in the Kachh 
Jurassic. 

Genus : 0AMPYLITES (Mayer-Eymar MS) Roilier. 

0AMPYLITES SECULA (Bean MS) nov. (Pl. XIII, figs. 6, 7, 13). 

1 875. Harpoceras rauracum (Mayer) Waagen, p. 68, pl. xiii, fig. 5. 

18�7. Harpoceras rauracum (Mayer) Noetling, p. 23, pl. iii, figs. 11, lla--c. 



CEPHALOPOD FAUNA OF KACHH. 

1893. Harpoceras rauracum (Mayer) Noetling ; Bonarelli, p. 102. 
1911. Ludwigia rauraca (Mayer) Roilier, p. 309. 
1913. Ludwigia rauraca (Mayer) Roilier, p. 2 70. 
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Mayer's Arnm. rauracus (1865, pl. VII, fig. 4) has generally been too widely inter­
preted by different authors. On comparing the Indian examples with specimens from 
the Upper Oxford Clay (rengge1·i zone) of Scarborough and Warboys, Huntingdonshire, 
Besanc;on, Doubs. ,  etc., it is found that they show very close resemblance. Noetling's 
Syrian form is probably also identical 'vith these, but the tme C. rauracus ( Mayer ) 
is much more like examples before me from the later cordatus beds. Although the six 
Kachh specimens that are now referred to the present species differ slightly in minor 
characters, they are all of the earlier secula-type. Bean's MS name is attached to one 
of his specimens in the British Museum (No. 39643) from the Oxford Clay of Scarborough 
[associated with Proscaphites oculatus (Phillips), Klematosphinctes vemoni (Bean MS) 
Young and Bird sp. ,  Cardiocems scarbw·gense (Young and Bird) ,  Crenicems renggeri 
(Oppel)]. This assemblage suggests an age corresponding to that of the Hermon fauna 
(zone of Putealiceras socini, Noetling sp. )  and it seems permissible to refer Noetling's 
example, and the Kachh specimens here identified with it, to Bean's species. 

Noetling's description is fairly accurate ; but he thought that ·waagen's example 
showed a type of ribbing entirely different from that of Mayer's species. The Syrian 
form, however, differs in the same character, and shows neither the strongly angular 
ribs nor the vertical umbilical edge of the typical later forms. Waagen's peripheral 
view does not show the three keels, but he referred to these in the text. The suture­
line was described by Bukowski ( 1887, p. 100) and is shown in the example represented 

• in pl. XIII, fig. 13 . It does not differ essentially from that of Mayer's  species, but the 
external saddle is rather wide on both sides, though the suture-line is asymmetrical. 
It seems to be slenderer in Argovian forms from, e.g. , Scarborough (Lower Calcareous 
Grit) and Vieil St. Remi, Ardennes. 

The example figured in pl. XIII, fig. 7, agrees with "�aagen's type ; fig. 6 has the 
umbilical tuber�les less pronounced and may be confused with certain earlier Lunuloceras, 
except in peripheral aspect. The example figured in pl. XIII, fig. 13 ,  has the outer 
whorl accidentally displaced which makes it appear rather too involute. lt was pre­
viously recorded (1924, p. 23) as Trimarginites sp. cf. delmontanus (Oppel) and was 
wrongly brought into association with a larger and poorly preserved whorl-fragment 
of the form now described as Sublunuloceras discoides. 

The example of Hecticoceras figured in pl. XV, fig. 6, with the ventral area almost 
rounded, a spiral groove on the sides, and the inner tubercles not pronounced, is intereat­
ing on account of its resemblance to Campylites. Its sutuxe-line differs from that of the 
very similar C. secula chiefly in having a longer median prong in its trifid lateral lobe. 
The doubtful Sublunuloceras ? figured in pl. XI, fig. 6, and referred to above under S. 
lairense differs from Campylites merely in its continuous and comparatively straight 
ribbing. 

The fragmentary Harpoceras sp. recorded by Fischer (1915, p. 239) from Persia 
may well represent a form of Carnpylites like the Wanda example figured in pl. XIII, 
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fig. 13. Waagen's two examples of Perisphinctes obliqueplicatus apparently came from 
the same bed and Fischer's Persian specimen was associated with tlie same species. 

Roilier thought Mayer's .Amm. rauracus identical with Oppel's earlier species Amm. 
delmonta·nus and probably its female form, and when publishing Mayer-Eymar's MS 
genus Campylites (1922, p. 360) took the supposed male form as the genotype. When 
the various forms of Campylites existing during the renggeri and cordatum zones are bette:r 
known it may be found that the two species (united also by Grossouvre, 1922, p. 306) 
are not even contemporaneous. 

Horizon.-Divesian, renggeri zone (Dhosa Oolite). 
Localities.-:Waagen's only example came from north west of Soorka. Mr. J. H. 

Smith collected three specimens at Samatra, two of them (including the example 
figured in pl. XIII, fig. 7) in the same block of hard Dhosa Oolite matrix as an impression 
of a Mayaites (polyphemus). The example in the Blake Colln. (No. 156) figured in pl. 
XIII, fig. 13, is from Wanda. 

Sub-Family : TARAMELLICERATIN..:E, nov. 

(=NEUMAYRICERATIDlE, Spath, 1925). 

The genus Tararnelliceras, Del Campana, was introduced in place of N eumayria, 
Bayle, 1878, which was preoccupied. Del Campana expressly stated (1905, p. 48) 
that it. had been created for that group among the Oppelids that was characterised by 
.Ammonites flexuosus, von Buch. Now it is clear that this same species cannot be 
chosen as genotype •)f a later· genus Neumayriceras (Roilier, 1909) nor can Taramelli­
ceras be restricted to forms that neither Bayle nor Del Campana had in mind when • 

creating the new genus. I used Taramelliceras in this original sense in 191 3 (p. 543) 
but it might be held that, since the genotype was not selected from the syntypes figured 
by Bayle, and since ' Oppeliaflexuosa ' in the wider sense (e.g. , Wepfer's 1911 )  might be 
taken to include the group of .Ammonites flexuosus canaliculatus, Quenstedt, the two 
genera in Roilier's connotation could be accepted. To avoid troublesome changes of 
nomenclature I adopted Taramelliceras (including the group of Ammonites oculatus, 
Phillips) and Neumayriceras in Roilier's sense in the descriptions of Jurassic faunas from 
Kachh, Somaliland, and Madagascar, and used the family name Neumayriceratidm 
(1925a, p. 1 14) for certain offshoots of Haploceratidm that were considered to be 
unconnected with the earlier, hommomorphous, ' Tararnelliceras, ' which was attached, 
provisionally first to Bonarellids, and then to Phlycticeratids. 

On reconsideration, however, it seems impossible to use the genus TaramellicfJI'as 
t-.xcept in the original sense for the group of 'Oppelia ' trachynota of Bayle and Del 
Campana. It is thus necessary also to change the family name. Von Buch's .Ammon­
ites fle'cuosus and Oppel's Amm. trachinotus are considered to be congeneric ; and the 
genua Taramelliceras must therefore be used for those forms with evolute inner whorls 
that are characteristic especially of the Upper Argovian (bimammatus zone) and the 
Lower and Lower Middle Kimmeridgian (tenuilobatus to beckeri zones). Taramelli­
oemti.d� however, are not monophyletic.. They seem connected with the P..arhe.r Oppe-
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lids, but probably were replenished by developments of Liss.oceratoides, of Metalw� 
eeras (Oppelianodosiuscula, Fontannes), and Fontanne'"tiella (=group of Oppelia t,alentifllJ, 
Fontannes), whilst Hemihaplocef-as (=group of Oppelia nobilis, Neumayr) can some­
times scarcely be distinguished from the last Taramelliceras of the same [beckeri] zone. 
These were previously (1925a, p. 1 13) associated with Haploceras and Glochiceras but 
may, perhaps, be more suitably separated from the (persisting and typically smooth) 
Haploceratids and transferred to Taramelliceratids, similarly Eurynoticeras, Canavari, 
which is still another offshoot of Haploceras that develops flexuose ornamentation. 

Zonal collecting will yield a good deal of information yet concerning the rarer forms 
of the present family, but in the Argovian there seem to be numerous indefinite Haplo­
ceratids of the type oi Oppelia bruckneri (Oppel) de Loriol (1902, p. 41, pl. III, figs. 10, 
loa, b) that probably produced Taramelliceratids on the one hand and various ' Oreni­
ceras ' on the other, both with their ' recotraustid ' or secondarily ' Haploceratid ' 
offshoots. Their reference to the present family rather than to Haploceratidrn seems 
advisable when lateral ornamentation becomes pronounced ; thus Oppelia dentata 
(Reinecke) Fontannes ( 1879, p. 52, pl. VII, fig. 10) may well be left in Gloclziceras 
whilst Metahaploceras pascoei, described below, is now included in the present family. 

Other (Argovian) forms again may be descendants of Proscaphites, Roilier, 1909 
(genotype :-Ammonites anar, Oppel, 1863, pl. IV, fig. 1 )  in which the writer would also 
now include the groups of Ammon�tes oculatus, Phillips (1829, pl. V, fig. 16), and of 
Oppelia episcopal is, de Loriol . Sphmrodomites, Roilier, 1909 (created for , Ammonites 
calcarat1.M, Coquand) represents perhaps only pathological forms of the same group, 
and Popanites, Roilier, as its author states (1909, p. 614), and as is clear from Buko'\\< ski's 
figures (1886, pl. XXVI), is a related genus. The comparison of Popanites with the 
Permian Popanoceras, of course, is as little apt as the reference, even proYisional, of 
Ammon·ites scaphitoides, Coquand, to Oymbites, or the connection of Proscaphites anar 
with the true Scaphites of the Cretaceous. 

The dwarf offshoot Acanthcecites, Roilier (genotype :--Ammonites velox, Oppel, 
1862, p. 156, pl. XLIX, figs. 5a-d) which also includes such forms as A. flexispinatus 
(Oppel)=Amm. flexu.osus globulus, Quenstedt (1 887, pl. LXXXV, fig. 61) ,  is a morphic 
prefiguration of certain later Proscaphites and Taramelliceras, and is probably derived 
from that Callovian stock which I had previously called ' Taramelliceras.' This is 
connected with Alcidia by such forms as ' Oppelia ' flector, Waagen, which according 
to Wepfer

' 
( 1912, p. 14) is only an inflated [Alcidia] ' subcostaria,' and which many 

authors still consider to be the rootform of all the flexuosi. The involute Oppelia 
( '  Neumayriceras ' )  kormosi, Loczy (1915, p. 345, pl. I, fig. 6, pl. III, figs. 1 6-17) appears 
to be a development of this stock, with punctate keel, for which the new name Lorio­
loceras, gen. nov. may be suggested. Roilier's original ' Taramelliceras ' canal-iculatum 
(Quenstedt, in Roilier, 1913, p. 275, text-fig. 5) and de Loriol's Oppelia mayeri (1898, p. 
62, pl. IV, figs. 21-23) with the lateral groove more pronounced, are also provisionally 
included in Lorioloceras ; but whether Oppelia inconspicua de Loriol (1898, p. 58, pl. IY, 
figs. 25-8), called by R. Douville ( 1911 ,  p. 16) a ' premonitory ' species of Taramelli­
ceras, with thickened terminations of the ribs, is closer to this genus tha.n to the numer-

I 2 
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ous forms of Proscaphites of the type of P. frequens (Grossouvre, 1922, p. 310, text-figs. 
1-2), with which it is associated, is as yet doubtful. Roilier (1923, pl. XXII) considered 
his ' TarameUiceras ' and ' N eumayriceras ' to be offshoots of the same Oppelid stock 
that produced Streblites. This is probably correct if we put ' Haploceratid ' instead of 
Oppelid and it seems clear that Taramelliceras is not the direct (monophyletic) descend­
ant of Proscaphites, as this itself is not derived directly from the earlier Lorioloceras. 
But Roilier's ' phylogenetic ' scheme that widely separates such relatively unimportant 
offshoots as Acanthmcites, Sphwrodomites, and Popanites from the Taramelliceratids 
here discussed, cannot be too strongly condemned. Schindewolf (1923, p. 370} may 
well ask how an author who claims to have familiarised himself with the interrelations 
of ammonites for more than forty years of profound study could yet be ignorant of such 
genera as Hauericeras and Schltu:teria, Grossouvre, 1893, to which we may add the still 
older Cymatoceras, Hyatt, 1883. If his scheme had not been styled ' phylogenetic ', 
but had been frankly put forward as a return to a subdivision of ammonites into keeled 
and unkeeled, i.e., based on the most superficial resemblances, we should not venture to 
condemn it, for it becomes clearer every day that ammonites are so homogeneous a 
group and the ephemeral tracbyostracous offshoots of the persistent liostracous root­
stocks produce so complex a succession of homceomorphs that a natural, i.e. , phylogene­
tic classification must remain an ideal. Vve may note in this connection that R. Dou­
ville in 1914 (p. 20} still seemed attracted by the old suggestion of Munier-Chalmas, 
that Creniceras was the male of Taramelliceras. 

. 

The resemblance of Acanthwcites to Phlycticeras is interesting but can only be 
appreciated on examination of actual examples. Proscaphites episcopalis (de Loriol) 
also may show fine longitudinal striation, and it may be noted that Roilier (1923, pl. 
XXII) considered the allied Oxydiscites to be a derivative of Phlycticeras ( ' Lophoceras'). 
I was thus inclined to refer ' Taramelliceras, '  as then understood, to Phlycticeratinae 
(Spath, 1925b, p. I I ) since its connection with the true Taramelliceras, as now restricted 
seemed to be too hyp::Jthetical. But in lateral ornamentation, this original ' Taramelli­
ceras ' shows resemblance also to Bonarellia. Some forms of the latter genus, e.g., 
B. nodulosa Quenstedt, 1 887, pl. LXXXV, figs. 10, I I }  and B. subornata, Spath 
(Naturalist, 1926, p. 323, text-fig. 15) have pairs of peripheral nodes and lateral 
grooves almost like Lorioloceras, whilst the similarity between this genus and Petitclercia, 
due to their common Oppelid origin, had also been noticed by authors, as Wepfer (1912, 
p. 16) commented on the affinity of Lorioloceras canaliculatum with Bonarellia. 

Genus : LoRIOLOCERAS, nov. 

LoRIOLOCERAS CF. INCONSPICUUM (de r�oriol). (Pl. XIV, figs. 3a-c) .  

1875. Oppelia sp. ind. Waagen, pl. xi , figs. 7a, b. 

1898. Oppelia inconspicua, de Loriol, p. 58, pl. iv, figs. 27-28. 

1913. Oppelia inconspicua, de Loriol ; R. Douville, p. 67. 

1914. Oppelia inrhfi-Splcua, de I.oriol ; R. Douville, p. 15, pl. ii, figs. 10-13. 

Waagen figured an example of this apparently common form " to show the occur­
renoe of another species of Oppelia in the athleta beds," but he did not describe it or list 
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it (on p. 229) among the species found in that zone. His original agrees very well with 
the two examples here figured, and with some costate forms included by de Loriol 
in his species. The suture-line, of the type of that of L. rnayeri (de Loriol), is 
equally complex. 

Of the Dives specimens figured by Douville, one (fig. 12) appears to be perhaps 
closer to Quenstedt's Arnonomtesflexuosus inerrnis ( 1887, p. 746, pl. LXXXV, figs. 52-
54), but his fig. 1 1  especially cannot be distinguished from the Kachh examples. 
Douville's interpretation of this form as transitional from Alcidia to ' Tararnelliceras ' 
of which latter genus he considered it to be a ' premonitory variation,' has already 
been referred to. 

In the two figured examples the keel is scarcely noticeable. In another (Jikadi) 
example, however, previously ( 1924, p. 23) listed as ' Lunuloceras sp. juv.', it is as 
·conspicuous as in de I.Joriol's fig. 28a. 

G. Muller (1900, p. 523) compared Waagen's form with his Streblitesfuttereri, which, 
however, is closely allied to, if not identical with, the Kachh S. plicodiscus, described 
below. 

Horizon;-Divesian, 'athleta beds. ' 
Localities.-Barasore (Waagen) ; Fakirwadi (pl. XIV, figs. 3a-c) ; Jikadi (bed 

No. 22, Blake Colin. No. 146). 

LORIOLOCERAS CANALICULATUM (Quenstedt). {Pl. XVII, figs. 2a-d). 

1849. Ammonites jlexuosus canaliculatus, Quenstedt p. 127, pl. ix, fig. 5. 
1887. Ammonites jlexuosus canaliculatus, Quenst;edt ; p. 7 43, pl. lxxx:v, figs. 40-43. 
1909. Taramellic6ras canaliculatum (Quenstedt) Roilier, p. 623. 
1912. Oppeliaflexuosa canaliculata (Quenstedt) Wepfer, p. 62. 
1913. Taramelliceras canaliculatum (Quenatedt) Roilier, p. 275, text-fig. 5. 

Three fragmentary Kachh examples, including the one represented in pl. XVII, 
figs. 2a-c, are unhesitatingly identified with Quenstedt's well-known species. The 
suture-line of another is also figured (fig. 2d) since it shows the internal lobes. Several 
of Quenstedt's' specimens of Ammonites flexuosus canaliculat·us show slightly coarser 
costation of the inner whorls, and Roilier's figure seems to represent a coarsely costate 
variety, but Quenstedt's fig. 41 (pl. LXXXV), like the somewhat diagrammatic repre­
&entation of the holotype in Roilier, agrees in all details. 

De Loriol's smallest example of the later Lorioloceras mayeri (1898, p. 62, pl. IV, 
figs. 23, 23a, b) differs from the Kachh examples merely in the more pronounced tuber­
cnlation of the peripheral ends of the ribs. 

Horizon.-·Divesian, ' athleta beds.' 
Lorolity.-·Fakirwadi (J. H. Smith Colin.). 
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Genus : PROSCAPHITES Roilier. 

PROSCAPHITES cf. HERMONIS (Noetling) .  (Pl. XIII, fig. 4).  

1887. Oppelia kermonis, Noetling, p. 24, pl. iv, :figs. 4, 4a-c. 
1890. Oypelia aff. hermonis, Noetling ; Lent and Steinmann, p. 632 . 
1924. Taf'amelliceras sp- (cf. episcopalis, de Lorio!}, Spath, pp. 6 and 25. 

The single, small, specimen in the Blake Collection previously recorded and now 
figured (pl. XIII, fig. 4) is still the only example available. It is slightly worn laterally, 
but the fine costation and the line of small tubercles along the siphonal line make it 
probable that the specimen is referable to Noetling's species. Its cross-section is 
comparable to that of some of the examples included by de T...oriol (1898, pl. IV, figs. 
3-4) in his Oppelia episcopalis, but the ribbing shows no sign of coarsening towards 
the end of the Kachh shell. The similar P. richei (de Loriol, 1 898, pl. IV, figs. 13-16) 
is more compressed and P. ledonicus (de Loriol, 1900, p. 43, pl. IV, fig. 1 an,d 1902, p. 
38, pl. III, fig. 7) is rather more coarsely and distantly costate. 

The form is referred to Proscaphites on account of its resemblance to P. oculatus 
(Phillips) of the renggeri zone, with costation continuous across the venter as in P. anar 
(Oppel) .  The group of Ammonites flexuosu.s injlat·us, Quenstedt, however, to which 
Wepfer (1912, p.  62) refers de Loriol's P. episcopalis is also related to Acanthrecites 
Roilier, and the keeled varieties of this species figured by de Loriol (1900, pl. III, figs . 
21-23) indicate that Sphcerodomites, Rollier, is only an offshoot of the present group. 

Horizon.-Divesian, renggeri zone (base of Dhosa Oolite) .  
Locality.-West Jooria, ' upper zone, '  (Blake Colln. No. 183). 

Genus : TARAMELLICERAS del Campana. 

TARAMELLICERAS KACHHENSE (Waagen).  (Pl. VIII, figs. 2a, b, 4 ;  pl. XIV, figs. 6, 12, 
13  ; pl. XVII, figs. 3a, b ;  pl. XVIII, figs. 1a, b, 6). 

1875. Oppelia kachhensis, Waag�n, p. 55. pl. x, figs. 4, 4a, b. 

1893. Ammonites (Oppelia) kachkensis (Wa.a.gen ) ; Oldham, p. 222. 
1903. Oppelia (Neumayria) cackensis (Waagen) ; Uhlig, p. 41. 
1903. Oppelia kackensis (Waagen) ; Uhlig, p. 72. 
1912. Oppelia kutchensis Waagen ; Smith, (a), p. 714. 
1913. OppeZia kachkensis (Waagen) ; Smith (c), p. 422. 
1924. Neumayrioef'as kackhense (Waagen) ; Spath, p. 6. 
1925. Netlirrtayricerll& kachkense (Waagen) ; Spath, p. 113. 

� 

Waagen's figures and description are tolerably accurate, but in his front-view 
(fig. 4a) the periphery of the outer whorl is too rounded (see fig. 2b, pl. VIII) and his 
suture-line is too diagrammatic. Waagen had only four specimens for study, but the 

species is noW' before me in about sixty examples and it is possible to recognise several 
varieties. These connect T. kachhense not only with the more finely ribbed T. com,psa 
(Oppe1 ) and with the coarser form, wrongly referred by Waa.gen to ' Oppelia trachynota ' 
(see e.g., pl. XYIII, fig. 6), but with a number of other species since found in Kachh. 
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The form figured in pl. XIV, fig. 12, thus, is distinctly mo.re inflated and more highly 

ornamented, whereas the inner whorls of another example, figured in pl. XIV, fig. 6, 
are transitional to the species described below as T. gibbosum. These two varieties are 
represented by nine and five specimens respectively. On the other hand the form 
figured in pl. VIII, fig. 4 and pl. XIV, fig. 1 3, loses its tuberculation earlier than the 
type, is slightly more finely costate throughout, and tends to become smooth at an 
earlier stage. This variety is known in seven specimens and the example illustrated in 
pl. VIII, fig. 2, connects it with the typical form. But this variety is also transitional 
to the form described below as T. cf. holbeini (Oppel), with fine ornamentation, and there 
are various immature specimens that connect this variety with the compressed form 
represented in pl. XIV, figs. 7 and 8 (T. transitorium, nov. ) .  The large example here 
referred to T. cf. compsum (Oppel) differs from T. kachhense merely in having a 
compressed periphery with closely set clavi, still at a considerable diameter. The 
gigantic specimen figured in pl. XVIII, fig. 1 ,  also shows that, as Waagen clearly recog­
nised, the present species is extremely closely allied to T. compsum and may be only 
its Indian equivalent ; but the inclusion of both in a very comprehensive T. gigas 
(Quenstedt) could be considered only if they were all shown to be strictly contempora­
neous forms. 

T. meschinellii1 del Campana ( 1905, p. 53, pl. I, fig. 15)  has closer ribbing and peri­
pheral tubercles, and strongly marked primary ribs. The latter also seem tO be more 
clearly differentiated in T. oculatiforme (de Zigno MS, in del Campana, 1905, p. 50, pl. 
I, fig. 14, pl. II, fig. l l )  but this ' Tithonian ' species is based on execrable figures, and 
in any case its comparison to forms of the Divesian rather than to the compsum group 
seems inapt. Herbich's Oppelia kochi (1878, pls. VI, VII, figs. L2) is more inflated 
than even the most robust varieties of the present species and has a more strongly defined 
umbilical rim, but it probably belongs to the same (compsum) group. 

The innermost whorls of a form of the ka.chhense group, figured in pl. XVII, figs. 
3a, b, are first circular, then slightly compressed in section, but with a rounded periphery. 
They are smooth ; but on the median line of the ventral area there are traces of trans­
versely elongated tubercles as in Haploceras carachtheis (Zeuschner) figured by Zittel 
(1868, pl. XV, figs. 1a, 1e). 

Horizon.-Middle. Kimmeridgian, eudoxus (and beckeri ?) zone . .  
Localities.-Waagen's four examples came from East of Ler. Mr. J. H. Smith's 

collection includes twenty examples from the same locality, sixteen from Fakirwadi, 
sixteen unloca

.
lised specimens, probably from either of these two places, two from Habye, 

and- one from Walakhavas. Two badly preserved examples in the Blake Collection 
(Nos. 165 and 6) from the last locality are labelled " above zone 1." 

TARAMELLICERAS AKHER sp. nov. (Pl. XIX, figs. 4a, b). 

1875. Oppelia trackynota, Waagen (non Oppel), p. 54, pl. x, fig. 6. 
1903. Oppeltia (Neu'IY/,(J1jria) trackynota, Waagen ; Uhlig, p. 41. 
1910. Oppelia (Neumayria) erackyoota, Waagen non Oppel ; Dacgue. p. 10. 
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1912. Oppelia (Neumayria) trachynota, Waagen non Oppel ; Smith, (a), p. 714. 
1913. Oppelia (Neumayria) trachynota, Waagen non Oppel ; Smith, (c), p. 422. 

During his enquiries into the affinities of Oppel's · Ammonites trachinotus, Prof. 
Dac�ue discovered that this form was extremely r�re and that the ammonites commonly 
referred to Oppel's species in geological literature belonged to similar Kimmeridgian 
forms. Re identified, however, with Amm. trachinotus the East African specimens 
recorded by Beyrich, Futterer, and himself, and a third fragment of the same species, 
from Mombasa, Kenya (B. M. No . C 8136)  is before me. This form is certainly not 
represented among over a hundred Kachh Taramelliceras sent to the writer (including 
only two examples of this early group) ;  and even among many hundreds of specimens 
from the Wnite Jura in the Haberlein and other collections in the British Museum, 
there is nothing like Oppel's Amm. trachinotu,s, except, perhaps, some immature speci­
mens from Rians, Var (France) . Now if species of Taramelliceras of the "White Jura 
Gamma or even Delta (Middle Kimmeridgian) can be so much like T. trachi'¥/,otum of the 
Upper Argovian that not only the authors quoted by Dacque but many more have 
been unable to distinguish them, it is clear that, as was mentioned above, generic 
separation is not a dvisable, although I have previously (1 925, p. l l 3) stated that the 
later species are probably partly independent developments of Fontannesiella and 
M etahaploceras. 

The Kachh form, of which Waagen had only two examples, was characterised as 
having rather low whorls and very strong and prominent ornamentation. It is con­
nected by numerous transitions (like pl. XVIII, fig. 6) with T. kachhense, and, as already 
stated, it might well be considered to be merely an extreme of the robust varieties of 
that species, with more distantly and more strongly costate inner whorls. It is, however; 
now distinguished by a separate name since all the species of Taramelliceras are really 
very closely allied ; and T. akher is at least as close to T. gibbosu,m as it is to T. kachhense. 

Waagen identified his Indian form with Zittel's ' Oppelia trachynota ' (1 870, p. 70, 
pl. XXIX, fig. 3 )  from Cesuna in the Sette Communi, but Dacque referred tbis to 
Neumayr's Oppelia pugnis. There is, perhaps, some resemblance to one of the examples 
figured by this author ( 1  873, p. 1 67 ,  pl. XXXII, fig. 2) ,  but not to the hblotype (fig. 1 ), 
nor to the equally evolute Sicilian form figured by Gemmellaro (1 871 ,  pl. VI, figs. 2a­
c), with a more tabulate, non-tuberculate, periphery (= T. pugiloides, Canavari sp.) .  
The specimens figured by Fontannes (1 879, p. 45,  pl. VII, figs. 1 -2), even if more 
finely tuberculate than the type, indicate that in their evolute inner whorls, the forms 
of the pugilis group resemble those of the costate and ventrally non-crenulate Hemi­
haploceras, Spath (=group of Oppelia nobilis, Neumayr), which is probably a separate 
offshoot. There is no form of this genus and only two forms of the transitional pugilis 
group among the Kachh material so far received. 

It is doubtful whether T. akher is identical with other so-called Oppelia trachynota 
(non Oppel) to which Prof. Dacque has directed attention, and to which we may add 
del Campana's Italian form (1905, p. 52, pl. II, fig. 10). Some of these do not seem 
to differ essentially from Del Campana's T. meschinellii, and certain forms intermediate 
between T. kachhense and T. gibbosum. Of Choffat's four Abadia specimens, the best 
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(1 893, p. 24, pl. XVII, figs. 1�, b) is perhaps comparable to the species described below 
(p. 144) as T. sp. ind. ,  whilst the ammonites figured by Favre, de Lorioi, Fontannes, 
Herbich, and Burckhardt, will be discussed below in connection with various other 
species of Taramelliceras. The last author's T. crucis (1912, p. 48, pl. X, figs. 4-6) 
has a much broader whorl-section than the young T. akher. 

The immature example here figured (pl. XIX, figs. 4a, b) is exceptional, and is 
characterised by a more tabulate periphery and flattened side, suggestive of the pugilis 
group, in which, however, the inner whorls are apparently smooth. T. transitorium 
has a somewhat similar aspect, but is more finely ornamented. 

The Taramelliceras sp. figured by Dietrich (1925, p. 10, pl. III, fig. 4) has nothing 
to do with the ' Kimmeridge trachynota ' and its strongly projected sickle-shaped ribs 
are entirely different from those of T. holbeini or T. kochi, though possibly merely 
wrongly drawn. 

H orizon .-Middle Kimmeridgian, eudoxus zone � 
Localities.-Waagen's types came from Kuture (Jooria Hills), and from East of 

Ler. Mr. J. H. Smith's collection comprised four examples from Fakirwadi, but the 
example figured in pl. XIX, figs. 4a, b was unlocalised. 

TARAMELLICERAS sp. nov. 1 (Pl. XVIII, figs. 3a, b). 

The inflated young form here figured is imperfectly preserved and slightly crushed, 
but in the comparatively rapid change from coarse to fine costation it differs from all 
the other Ka.chh forms here described. It is still septate a t  47mm. diameter and, as 
in a similar young specimen of T. akher from the same bed, the costre are at first com­
paratively distant and equallly tuberculate at the peripheral ends. Later one or two 
intermediate ribs appear and the costro approximate, whilst the siphonal line of tubercles 
also becomes weakened. The thick ·siphuncular tube itself is exposed for a distance of 
about 10mm. and shows a wavy surface, indicating that it followed the contour of the 
tuberculate ventral area. The umbilicus is comparatively small and, owing to the 
inflation of the whorl-side, its walls are high, but rounded. The suture-line, so f2r as 
it can be observed, agrees with that of, e.g. ,  T. kachhense. 

The form figured by del Campana (1905, pl. I, figs. 12-13) as T. pseudo.flex·uosum, 
and referred to below, apparently has inner whorls like the example here discussed, but 
the smaller specimen figured by the same author (Pl. VI, figs. 2-3) is · less coarsely 
ribbed and h'as a wider umbilicus. As the Mrm is represented by a single example, no 
new• name is proposed for it. 

H orizon .-Middle Kimmeridgian, eudoxus (or beakeri ?) zone. 
Locality.-Fakirwadi (Katrol Beds, J. H. Smith Colln.) 

TARMrELLICERAS ct. COMPSUM. (Oppel). (Pl. XVIII, fig. 10). 
1863. Ammonites compsus, Oppel, p. 215, pl. Ivii, fig. 1. 

1866 . .fl.mmonites compsus, Oppel ; Wiirtenberger, table to p. 68. 
1872. Oppelia compsa (Oppel) ; Gemmellaro, p. 37, pl. vi, fi�. 30 
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1878. Oppelia compsa (Oppel) ; Herbich, p. 150, pl. v. 

1879. Oppelia compsa -(Oppel) ; Fontannes, p. 34, pl. v, fig. 1. 

1897. Oppelia compsa (Oppel) ; Canavari, p. 44, pl. v, fig. 2. 
1902. Oppelia compsa (Oppel ) ; Haizmann, p. 523. 

1903. Oppelia compsa (Oppel) ; Uhlig, p. 72 .  

1905. Neumayria compsa (Oppel) ; Kilian and Gw!bhard, p.  788� 
1907. Op�lia compsa (Oppel) ; Toula, p. 23. 
1913. Taramelliceras compsum (Oppel) ; R. Douville p. 69. 
1925 t Oppelia compsa (Oppel) ; Jekelius, p. 68, text-fig. 12. 

A specimen of 1 13mm. diameter, showing a third of a whorl of body-chamber , 
seems to agree with this species rather than with the less compressed T. kachhense, 
but it is somewhat corroded, especially near the end. Waagen's species has not only 
a wider but a more rounded or flattened periphery and the ornamentation of the inner 
whorls is coarser in the typical forms .though not in the smoother variety figured in 
pl. VIII, fig. 4. The Transylvanian form depicted by Herbich is some.what interme­
diate ; it differs from T. kachhense in the presence of a keel , but it is more inflated than­
Oppel's type and the Kachh example here discussed. Quenstedt's Amm. jlexuosus 
gigas (1887, p. 909, pl. XCVIII, fig. 8) with which Wepfer ( 1911 ,  p. 63) had identified 
Oppel's species, does not seem to differ in any essential from the large example of T. 
kachhense figured in pl. XVIII, fig. 1 .  The Baden form figured by de Loriol ( 1877, 
pl. IV, fig. 4) is more inflated than any of the Kachh forms of Taramelliceras before the 
writer. 

The Persian ' Oppeliajlexuosa ' recorded by Fischer (1915,  p. 241 ) probably belongs 
to the same group of Taramelliceras as the species now discussed, but is known only in 
one crushed fragment. Other doubtful examples from Dalmatia and Tanganyika have 
lately been recorded by M. Furlani (1910, p. 83) as Oppelia cf compsa and by Dietrich 
(1925, p. 10) as Taramelliceras cf. compsum. 

Horizon.-Middle Kimmeridgian, eudoxus zone ? The horizon of Oppel's type is 
given as White Jura Delta (=eudoxus zone) but Lory (1904 p.643) has it also in his higher 
beds with Sowerbyceras loryi, probably belonging to the beckeri s. I. (=gigas) zone. 
Kilian (1892, p. 1

_
66) had it in still later beds with Perisphinctes geron and P. contiguus, 

and in 1905 (pp. 788, 805) he listed this long-lived species from Lower as well as Upper 
Kimmeridgian beds and stated it to be known even in the Tithonian. Paquier (1892, 
p. 34) on the other hand recorded it from the tenuilobatus but not from the higher acanthi­
cus zone. 

Locality.-Unrecorded, probably Fakirwadi or L� (J. H. Smith Colin.). 

TARAM:EI.LICERAS aff. HOLBEIN! (Oppel). (Pl. XIV, fig. 14.) 

1863. Ammonit6s holbeini, Oppel, p. 213. 
1866. Ammonites flexuose . sp. Benecke, p. 191, pl. x, fig. 1. 

1877. Oppelia holbeini (Oppel) Gemmellaro, p. 195. 
1879. Oppelia holb�ni (Oppel) Fonta.nnes, p. 37, pl. v, figs. 3a, b. 
1881 . Ammonites (Oppelia) holbeini (Oppel) ; de Loriol, p. 9, pl. i, figs. 7-8. 
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1887. Ammonites jlexuosus giga8 (pars) Quenstedt, p. 911, pl. x:viii, fig. 10. 
1889. Oppelia holbeini (Oppel) Kilian, p. 627. 
1892. Oppelia holbeini (Oppel) Paquier, p. 34. 
1897. Oppelia holbeini (Oppel) Canavari, p. 42, pl. v, fig. 1 .  

1901. Oppelia holbeini (Oppel) Pompeckj, p .  166. 
1902. Oppelia holbeini (Oppel) Haizmann, p. 523. 
1908. Oppelia cf. holbeini (Oppel) Haas, p. 395, pl. xiv, figs. 1a, c. 

1911. Oppelia holbeini (Oppel) Wepfer, p. 27. 
1913. Taranwlliceras holbeini (Oppel) R. Douville, p. 69. 
1921. TaranwUiceras holbeini (Oppel) Riche and Roman, p. 185. 

139 

The example here figured (pl. XIV, fig. 14, reduced to f linear) has dimensions :-
97 -·56 - · 30 - · n  and is still septate at the end. It agrees well with the figures 
given by de Loriol and Fontannes. Neumayr's illustration (1873, p. 166, pl. XXXIII, 
fig. 1) which according to Wepfer has nothing tQ do with the holotype of Oppel's species, 
shows a wider periphery of the outer whorl, and one of de Loriol's earlier examples 
(1877, pl. III, fig. 7 only) is also more inflated than the Kachh specimens. Favre's ex• 
amples ( 1877, p. 31,  pl. II, figs. l l ,  12) are perhaps too prominently costate and seem 
to be transitional to the species here described as T. transitorium, as Gemmellaro's 
Sicilian specimen (1872, pl. VI, fig. 1 )  is transitional to T. compsum. The suture-line 
shows good agreement with that figured by Canavari (1897, tex1rfig. 10, p. 43).  

T. erycinum (Gemmellaro, 1870, p. 50, pl. X, fig. 2) has no outer tubercles, T. 
pseudoflexuosum (Favre) is more finely ornamented. T. kachhense, especially the _ 
variation figured in pl. VIII, fig. 4, is only slightly more coarsely ornamented than the 

form here described. Some young examples referred to that variety might perhaps 
have been included with T. cf. holbeini, and Haas's Alpine form is another of these 
transitions, whilst Burckhardt's Mexican Oppelia (Neumayria) sp. ind. (1912, p. 50, 
pl. X, figs. 9-l l ) has rather strongly ribbed inner lateral areas. On the other hand 
there is another small and incompletely preserved example which shows that the species 
now described has always a smaller umbilicus than T. kachhense, or the form figured 
by Haas. 

Horizon.-Katrol Beds, Lower or Middle Kimmeridgian. Herbich (1878, p. 149) 
mentioned that it was commonest in the Red Limestone, below his bed with Terebratula 
janitor (in which was found also his ' Oppelia trachynota ' )  but that it again occurred in 
the upper beds (with T. pugilis, Neumayr sp. =beckeri zone). Pompeckj recorded it 
from the Lower Kimmeridgian (with Sutneria platynota), Riche and Roman even from 
the bimammatus zone. 

Locality.-Habye , ' Katrol Beds ' (J. H. Smith Colin.). Two smaller examples 
in the same collection are unlocalised, but probably came from Faki.rwadi or Ler. 

TARAMELLICERAS aff. FRANCISCANUM (Fontannes) (Pl. XV, fig. 9). 

1879. Oppeliafranciscana, Fontannes ; p. 41 , pl. vi, figs. 1, 2. 

1903. Oppr.li.a franciscana, Fontannes ; Uhlig, p. 72. 

K 2  
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1908. Oppeliafranciscana, Fontannes ; Haas, p. 391 . 

1 913. Taranu:lliceras franciscanum (Fontannes) R. Douville, p. 69. 

A fairly well-preserved specimen shows very good agreement with Fontannes's type 
of the same size, as does a second smaller fragment. The third and largest example 
figured in pl. XV, fig. 9 with the inner whorls incompletely shown, might, perhaps, 
also be compared with T. hemipleurum (Fontannes, 1 879, p. 47, pl. VI, figs. 6-7) ; 
but this species has a wider umbilicus and the inner whorls are more of the pugilis­
type. Two imperfect specimens with slightly more inflated whorl-section are tra.nsi­
tional to T. compsum (Oppel) as figured by Fontannes, or to T. holbeini (Oppel). The 
suture-lines of all agree with that of the Alpine example figured by Haas (1908, pl. XIV, 
fig. I ). This author also discussed the differences shown by the examples attributed 
to these species by various authors. 

Horizon.-Lower or Middle Kimmeridgian, tenuilobatus zone ?' 
Locality.-Fakirwadi (four examples in Mr. J. H. Smith 's Colin. ) .  The two 

transitional specimens are unlocalised. 
� . ' . 

TARAMELLICERAS GIBBOSUM sp . nov. (Pl. XV, figs. lOa, b, c). 

The inner whorls of the holotype of this species, figured separately in pl. XV, fig. 
IOc, are intermediate in costation between the more finely ribbed T. pseudojlexuosum 
(pl. XVIII, fig. 2) and the coarser varieties of T. kachhense, to which belongs the 
specimen figured in pl. XIV, fig. 6. They cannot be distinguished from the example 
figured by de Loriol ( 1877, pl. IV, figs. 2, 2a-c) as Ammonites trachynotus. The inflated 
outer whorl is characterised by its strong and curved primary ribs, perpendicular 
and high umbilical wall , with a rounded edge, close and prominent peripheral tubercles, 
and very prominent siphonal spines. The suture-line agrees with that of T. kachhense 
and, unlike that figured by de Loriol, it has a slender and high, lateral saddle. A 
Randen example of de Loriol's species (B. M. No. C 37741 b) does not differ in this 
respect from the Kachh form, and up to a small diameter they may not be distinguish­
able ; but the costation of the Randen form remains finer and, at a diameter of 55mm., 
suggests that de Loriol's large fragment (pl. IV, fig; 3) may, indeed, belong to the same, 
unnamed, species. 

The present form, on the other hand, is distinguished from T. kachhense and espe­
cially the similarly inflated forms of the coarser varieties, merely by retaining primary 
cost:B and siphonal tubercles at a stage in which they have been weakened or even lost , 
in the latter. T. subcallicerum (Gemmellaro, 1 872, p. 39, pl. VI, fig. 4) has a similarly 
inflated whorl-section, but different costation ; T. schmidlini (Moesch, 1867, p. 297, 
pl. III,  figs. la, b) with wide umbilicus is closer to the forms of the group of T. karreri 
(Neumg,yr) and can be distinguished by the absence of the prominent siphonal tubercles. 
Zittel's ' Oppelia trachynota ' (non Oppel), which may be intermediate between the 
present species and the coarser T. akher, differs merely in having closer primary ribs on 
the outer whorl. 



CEPHALOPOD FAUNA OF KACHH. Ul 

There is nothing among the Kachh material that resembles the gibbose form figured 
by Krumbeck (1922, p. 204, pl. XVIII, fig. 7) as Oppelia (Neumay·ria) sp. from Rotti, 
with gentle umbilical slope and unusual ribs and suture-line. 

H orizon .-Middle Kimmeridgian, eudoxus zone. 
Localities.-The holotype and another, smaller, example came from Ler, three 

specimens from Fakirwadi, and five more are probably from the same localities but not 
labelled (all J. H. Smith Colin.). 

TARAMELLICERAS cf. sucCEDENS (Oppel) Zittel sp. (Pl. XIV, fig. 10). 

1870. Oppelia succedens {Oppel) Zittel ; p. 67, pl. xxix, fig. 2. 

The body-chamber fragment here figured shows good agreement with Zittel's 
drawing of the type, but the inner whorls are preserved only as an impression (on the 
side not :figured), and apparently do not differ from those of other forms of the·kachhense 
group here discussed, notably of T. gibbosum (see pl. XV, fig. 10c). There is no trace 
of the suture-line, but in T. succedens, according to Zittel's somewhat diagrammatic 
representation, it is so closely similar to that of T. gibbosum that the species could not 
be separated on that basis. In spite of the fact that Zittel and Pervinquiere (1907, p. 
19) compared the present species with Oppel's Amm. strombecki, the comparatively 
coarsely costate inner whorls with trituberculate periphery suggest closer affinity with 
the compsum group. 

H orizon.-�fiddle Kimmeridgian, beckeri zone ? 
Locality.-Fakirwadi (J. H. Smith Colin.) .  Like Zittel's type, this example was 

associated with W aagenia .. 

'fARAMELLICERAS PSEUDOFLEXUOSUM (Favre) .  (Pl. XVIII , fig:,;. 2a, b) . 

1875. Ammonites jlexuosus v. Buch ; Favre, p. 25, pl. i, figs. 13, 14. 

1876. Ammonites (Oppelia) flexuosus, v. Buch ; Favre, p. 40, pl. iii, fig. 6. 

1877 . Ammonites (Oppelia) pseudoflexuosus, Favre, p. 29, pl. ii, figs. 9-10 ; pl. iii, :fig. 1. 

1892. Oppelia pseudoflexuosa (Favre) Paquier, p. 34. 

1903. Taramellia pseudoflexuosa {Favre) del Campana, p. 385. 

1905. Neumayria pseudoflexuosa {Favre) Kilian and Guebhard, p. 788. 

1908. Oppelia pseudoflexuosa {Favre) Lewinski, p. 431. 

The figured example seems to agree well with Favre's originals ; and his two smaller 
examples (of which we may regard fig. 9 of pl. II [1 877]  as the lectotype) indicate that 
the development of the costation in ontogeny is from fine to coarse, not from coarse 
to fine as in the examples referred by del Campana (f905 , p .  49, pl. I, figs. 12, 1 3 ; 
pl. VI, figs. 2, 3) to Favre's species. Cho:ffat's Portuguese specimens (1 893, p .  23, 
pl. XVI, figs. 15-17) are probably closer to the true T. pseudoflexuosum, since he men­
tions that with diminishing whorl-thickness there was an approach to his ' Neumayria' 
kobyi ; the largest example, however, (pl. XVI, fig. 15) is slightly more coarsely 
costate than the Kachh form. 
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Quenstedt's Amm. flexuosus pinguis (1887 , p .  908, pl. XCV1II, figs. 5-7) was 
included in T. pseudoflexuosum by Cho:liat and del Campana, and was recorded by 
Wepfer (19ll ,  p. 30) from the tenuilobatus zone ; but Quenstedt's form, which belongs 
to the White Jura Beta, is more coarsely costate than the Kachh example and 
probably also the type. 

Horizon.-Middle Kimmeridgian, eudoxus zone 1 
Locality.-Ler (Katrol Beds, J. H. Smith Colln.) . 

TARAMELLICERAS TRANSITORIUM sp . nov. (Pl. XIV, figs. 7-8) . 

cf. 1 879. Oppelia track'!f'Wta (non Oppel) Fonta.nnes, p. 36, pl. v, figs. 2a, b. 

cf. 1906. Oppelia (Neumayria) cfr. trackynota, Fontannes non Oppel ; Burckhardt, p. 72, 
pl. xvii, fig. 5 • 

. cf. 1910. Oppelia sp. Dacque, p. 10. 

The larger of the two examples here figured shows good agreement with a Randen 
specimen (B . M. No. 37741a) which is close to, if not identical with, Fontannes's 
form. Gemmellaro's T. subcallicerum (1 872, p. 38, pl. VI, fig. 4) is also very closely 
allied and differs apparently merely in retaining peripheral tubercles to all the ribs, 
whereas in the Kachh form now discussed, and the Crussol and Mexican examples 
doubtfully identified with it, there soon appear first one, later two or three, secondary 
ribs in between the tuberculate ones. In the typical sigmoidal ' flexuosa ' ornament , 
the compressed whorl-shape, and the trituberculate periphery, the present form at 
first is much like T. kachhense and some immature examples have already been referred 
to as transitional to the species now described. The whorl-sides, however, become 
smooth in larger examples of T. kachhense, and the inner half of the side, even in small 
specimens, does not show the prominent distant principal ribs that are reminiscent of 
the karreri group. The holotype, at 60 mm. diameter, has about 44 ribs and its dimen­
sions are :-60-·57-·35-·13 .  

The smaller example (pl. XIV, fig. 7) is probably nearly related to or  identical with 
the form figured by Fontannes (1879, p.  40, pl. V, fig. 7) as Oppelia greenackeri (non 
Moesch) . There are many transitional forms not only between the present species 
and Taramelliceras of the kachhense-compsa type, but also the coarser T. planifrons, 
described below and the pugilis group ; and as in the case of Waagen's variable T. 
kachhense, almost every specimen shows certain individual difierences. The peculiar 
subrecticostate and slightly reclined ribs are highly characteristic and occur again in 
the form figured by Herbich (1878, pl. III, fig. 2) as Oppelia trachynota. In this_ form, 
however, there are numerous intermediate ribs between the tuberculate ones, if the 
illustration is at all reliable. 

Horizon.-Katrol Beds, Middle Kimmeridgian, beckeri zone 1 
Localities.__:_Three out of nine specimens in Mr. J. H. Smith's Collection are labelled 

Ler ; the others are unlocalised but appear to have come from the same bed (Smith, 
1913b, p.  418). 



CEPHALOPOD FAUNA OF KACHH. 

'rARAMELLICERAS PLANIFRONS sp . nov� (Pl. XIV, figs. 9a, b ;  pl. XVIII,  fig. 5 ;  
pl. XIX, fig. 2) . 

1 1879. Oppelia pug�'Zis (Neumayr) Fontannes, p. 45, pl. vii, figs. 1-2. 
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The two examples here figured are not identical, but may be united specifically 
with Fontannes's form which does not appear to be the same species as Neumayr's 
(1873, p.  167, pl. XXXII, figs. 1 -2), although, unfortunately, owing to lack of com­
parable material, I am compelled to judge the European forms only from their figures. 
The Kachh species, at the diameter of Neumayr's holotype, still has the compara­
tively small and irregular siphonal tubercles of Fontannes's larger specimen ; but, 
perhaps owing to the preservation of the Indian casts, the lateral tubercles of the peri­
phery are less prominent, although there is still the peculiar flattened aspect of the 
ventral area, especially in the smaller example. At the sa,me time, however, the 
whorl-side has become entirely smooth as in the true T. pugilis, whilst on the smaller 
paratype (pl. XIX, fig. 2) the ornamentation of the outer whorl (to a diameter of 70 
mm.) shows good agreement with that of the Crussol form. The slightly less s:i:nooth 
inner whorls of the holotype, fi�ed separately in pl. XIV, fig. 9b, do not seem to 
differ from the young specimen figured by Fontannes, and it is interesting to note 
that the minute peripheral tubercles are at first transversely elongated as in certain 
Haploceratids and only become clavate at larger diameters . These inner whorls show 
some resemblance to ' Oppelia ' nivalis (Stoliczka) Uhlig (1903, p.  70, pl. VII, figs. 
Sa-c) from Spiti, already considered by Uhlig to be extraordinarily similar to 
Fontannes's form. 

The suture-line external and internal, ic;; well shown, but does not differ essential­
ly from that of T. kachhense. 

Horizon.-Middle Kimmeridgian, eudoxus (or beckeri � )  zone. 
Locality.-Unrecorded. The holotype was labelled ' Dhosa Oolite ' (G. S. I. Colin. 

No. K ���) .  

TARAMELLICERAS JUMARENSE, sp . nov. (Pl. XVII, figs. 4a; b) . 

1924. Neumayriceras a:ff. kackkeJnse (Waagen) Spath, p. 22 (No. 116). 

This species obviously belongs to the group of T. hauffianum (Oppel) , or what Wep­
fer (1910, p. 63) included in a comprehensive Ammonites flexuosus spolwtus (Quen­

stedt) . De Riaz (1898, pl. XVIII, figs. 1a, b) wrongly referred one of these forms, 
slightly more coarsely rib bed than the Kachh example, to ' N eumayria oculata • (Bean) ; 
but in the Divesian Proscaphites to which the Yorkshire species belongs, the P.eriphery 
is altogether different. Unlike any of the other forms of TaTameUiceras here described, 
the present species has a definite rim round its small umbilicus, bordered by a concave 
area, and the ribs are much more strongly bent or biconcave. At the peripheral ends 
the costre are not tuberculate until a diameter of 50-60 mm. is reached, and the median 

row of tubercles along the siphonal line is much more prominent or raised than in any 

of the other Taramelliceras here described. These are irregularly spaced a.s in Oppel's 
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T. bachianum and their bluntness or rounding as in de Riaz's example already quoted, 
or in his T. bulwwski·i (1898, p .  48, pl. XVIII, figs. 4a, b, non Siemiradzki) , may be 
due to defective preservation ; but the Jumara form differs from both these species in 
its strongly flexiradiate ribbing and raised umbilical rim. 

The highly complex suture-line is well shown and is comparable to that of Rians 
(Yar) examples of the callicerus group (B . M. Nos. C5822, C12552-4) with seven simi­
larly deeply-divided saddles. Oppel's type of T. callicerus is not closely comparable 
to the species here described, and his T. hauffianum., of the White Jura Beta, accord­
ing to various topotypes before me (e .g. B .  M. No. 52089a, b) is not only more inflated 
and lacks the umbilical rim, but shows ventro-latera.l tubercles at an earlier stage. 
T. pseudoculatum (Bukowski, 1 886, p. 1 15 ,  pl . XXV, figs. 1 1-12) which is transi­
tional from Proscaphites, also develops clavate ventro-lateral tubercles at an early 
stage and is more inflated ; the small ' Oppelia ' ledonica de Lorio! (1900, p .  43, pl. IV. 
fig. 1 ,  1902, p .  38, pl. III, fig. 7) seems to belong to the same group and h�s distant 
primary ribs. 

The strongly bent ribbing of the East African form figured by Dietrich (1925 , p. 10, 
pl. III , fig. 4) suggests comparison with the present species and the ventro-lateral tuber­
cles seem to appear at a similarly late stage. The primary costation, however, is 
different and Dietrich's suggestion that his form might belong to the group of Kim­
meridgian ' trachynota ' discussed above is difficult to understand, unless 
the drawing be faulty. Lew:inski's Taramelliceras (Neumayria) szajnochai (1908, p .  
429, pl. XXII, fig. 1 )  is less elegantly ribbed than T.  jumarense. 

Horizon .-Argovian, transt·enarius zone 1 
Locality .-Jumara (Blake Colln. No. 116 ) ,  judging by details of preservation and 

matrix out of the same bed as Waagen's Perisphinctes chloroolithicus (pl .  L, fig. 3) from 
north west of Soorka. 

TARAMELLICERAS sp . ind. 

1925. Neumayriceras sp. Spath, p. 113. 

A poorly preserved and fragmentary example of what I called a ; true Neumayri­
ceras' , assumed to come from the Upper Argovian Kant cote beds, shows superficial 
resemblance to one of Favre's forms (1877, pl. Ill, fig. 2) , acknowledged by Dacque 
(1910,  p. ro) to be indistinguishable from the true T. trachinotum. There are, how­
ever, prominent primary ribs, more distinct than in Favre's form or in the Portu­
guese examples figured by Choffat (1 893, pl. XVII, figs. 1--4),  and three or four inter­
mediate ribs ; and considering that the periphery is incompletely preserved, it is im­
possible to state whether this specimen is really closely allied to the true T. trachinotum 
or to the homceomorphous Kimmeridgian forms. The costation, near the periphery 
especially, where it is more prorsiradiate, is different from that of any of over hundred 
Taramelli,ceras from Western Kachh, dealt with above, so that in spite of its impE:r­
fect preservl!otion this species may be listed as different or even new. The presence of 
the strong primary ribs suggests comparison even with the group of ' Oppelia ' 
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karreri, Neumayr, not represented in Western Kachh. The outer ribs, however, are 
'bent forwards as in T. nodosiusculum (Fontannes, 1879, p.  49, pl. VII, fig. 6), not 
straight, as in Favre's form (1877, pl. II, fig. 13) . 

Horizon.-Upper Argovian (or Lower Kimmeridgian 1 ) .  
Locality.-Kantcote, above zone I (Blake Colin. No. 572) . It is preserved jn a 

Ted ironstone, like an example of Epipeltoceras cf. bimammatum in Mr. J. H. Smith's 
·Colin. and the (presumably) Lower Kimmeridgian Metahaploceras pascoei, nov. 

TARAMELLICERAS NEREIFORME, sp. nov. (Pl. XVI, figs. lla, b, 12a, b ;  pl . XIX, 
figs. 3a, b) . 

As holotype of this species is taken the example figured in pl. XVI,  figs. l la, b, 

which may be briefly defined as intermediate between the typical Taramelliceras of 
the finely-ribbed subflexuosum-holbeini group on the one hand and, on the other, those 
Metahaploceras of the strombeck�ereus-40enzeli type that were included by Wepfer 
(1912, p. 63) in Quenstedt's Amm. flexuosus falcatus and Amm. flexuosus crassatus. The 
periphery is arched and has a distinct median line ot tubercles, already at 20 mm. dia­
meter, whilst the ventro-lateral tubercles also appear soon after, although the strongly 
falciiadiate ribs are still feeble at the end. The last third of the outer whorl of the bolo­
type belongs to the body-chamber and the lateml tubercles suddenly cease with the last 
suture-line, although there is still an isolated pair near the anterior end oi the shell •. 

The umbilieus is fairly wide, smooth, with vertical wall, 'but rounded edge ; the suture­
line does not seem to differ from that of immature T. kachhense from the same bed. 

The completely septate para type figured in pl. XVI, figs. 12a, b, still has a smooth, 

arc.hed, periphery at 40 mm. diamete:r, and there are ventro-lateral tubercles only 
on the last quarter of a whorl. Exeept in its open umbilicus, this second example 
shows good agreement with a Mexican form figured by :Burckhardt (1906, p.  76, pl. 
XVI, figs. 5-7) as Oppelia (Neumayria) cfr. nereus, Fontannes. The measurements 
.of this and of Fontannes's two Crussol forms (1 876, pl. VII, fig. 6 and 1879, pl. V, 
.fig. 5)  compare as follows with the Kachh species :-

Hoiotype (pl. XVI, fig. 11) . 41 ·53 ·33 ·20 

Pain type I (pl. X VI, fig. 12) 42 ·52 ·32 ·19 

" JI (pl. XIX, fig. 3) 72 ·50 ·35 ·18 

Dumortier and Fontannes (1876)=M. nereus 47 ·53 ·31 ·15 
Fontannes (1879)=M. nereus 30 ·53 ·33 ·14 

Burckhardt (1906)=M. rf. nereus 59 ·55 ·33 ·13 

It will be  seen that the true Metahaploceras nereus from the tenuilobatus zone di:ffer8 
in its slightly smaller umbilicus, but principally in having strong primary and second­
ary costation: already on its inner whorls, also no ventro-lateral tubercles even at the 
·end. 

The large example with smooth outer whorl has a corroded periphery but at. the 
beginning ot the last whorl shows a few ventro-lateral and indistinct siphonal tuber­
·.cles like the smaller pe.ratype. In those forms of Metahapl()ceras tbat could be mis­

L 
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taken for the present species, these tubercles are elongated, not rounded ; but if we 
concede that the tuberculate ' Taramelliceras ' periphery has appeared repeatedly in 
Mcta.Jiaploceras, and in the young, not the adult, the occurrence of intermediate form 
of the nereus as well as the kobyi type need cause no surprise. 

The inner whorls of T. planifrons are indistinguishable from those of the present 
species ; but whilst in the former the sides remain smooth and the periphery becomes 
more and more tuberculate, T. nereiforme is lineate throughout the earlier whorls, and 
he lateral areas are more convex and the periphery is less tabulate. 

Horizon.-Middle Kimmeridgian, eudoxus (or beckeri �) zone. 
Locality.-Fakirwadi. (J. H. Smith Colln.) Two of the five examples are worn 

and only doubtfully included here. 

TARAMELLICERAS SUBKOBYI, sp. nov. (Pl. XV, fig. 8 ;  pl. XVII,  figs. Sa, b) . 

This species was at first considered to be the same as Chofiat's (1893, p .  22, pl. 
XVI, figs. 13-14, pl. XVI bis, fig. 2) Portuguese form ; but I have now discovered 
a topotype in the Geol. Soc. Colln. (B.M.) collected by D. Sharpe (see Quart. Journ. 
Geol. Soc., vol. VI, 1850, p. 175) and labelled " Amm. boucaultianus d'Orbigny, pl. 
90," which shows that although the dimensions are the same, the differences are con­
siderable, at least in so far as specific distinctions go in the accepted forms. There 
are altogether twenty-five examples available,,induding various transitions to the more 
inflated forms here referred to T. /ranciscanum (Fontannes) . Since these again are 
connected by intermediate forms with T. holbeini and T. kachhense, they may be more 
correctly referred to Taramelliceras, although the resemblance to T. kobyi, showing a 
return to a strombecki-like outer whorl, and to the species described below as Metahap­
loceras pascoei, might suggest inclusion in Metahaploceras. 

The dimensions of the holotype are : 83(75)-·59-·29-·09. Compared with 
T. kobyi, which, according to Chofiat's measurements is also more compressed, the 
venter is more tabulate, the sides are flatter, and the whorl-section is much thicker 
near the high umbilical wall. The ribbing also is less pronounced on the inner lateral 
area in T. subkobyi and shows greater resemblance to that of T. hemipleurum 
(Fontannes, 1879, p .  47, pl. VI, figs. 6-7), but this species has compsa-or pug�lis-like 
inner whorls. In the present form, the inner whorls are more involute, the ventral 
area is merely arched and never tuberculate, and the ribs are uniformly thickened as 
in the adult, although comparatively coarser and more distant. The suture-line · is 
highly complex (see pl. XV, fig. 8) but shows resemblance to that of T. franciscanum. 

The smaller fragment here figured, however, represents a slightly more compressed 
variety. It shows the elongated ventro-lateral tubercles, arched periphery and 
lateral smoothness of the larger whorls, but none of the examples now available shows 
the body-chamber. 

' Oppelia ' dinarica, Furlani (1910, p.  81,  pl. IV) is closer to T. kobyi than to 
the present species and retains costation to a much larger diameter. The example 
attached by Fontannes (1879, p. 39, pl. V, fig. 5) to his earlier ' Oppelia ' nereus has 
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ornamentation like the fragment here figured (pl. XV, fig. 8), but at a corresponding 
size, the inner whorls of the present species are more coarsely ornamented. 

Horizon.-Middle Kimmeridgian, eudoxus zone � 
Localities.-Thirteen of the twenty-three specimens in Mr. J. H. Smith's Colin . 

are from Fakirwadi; the remainder are unlocalised. Two weathered examples in the 
Blake Collection (Nos. 167, 184) are from " above zone I," Walakhavas. 

Genus : METAHAPLOCERAS Spath. 

METAHAPLOCERAS PAECOEI sp . nov. (Pl. VIII, figs. 3a, b) . 

1924. Neumayriceras kachlumse (Waagen) Spath, p. 15. 

The complete example here figured shows the peristome, and this is also preserved 
in a second example from the same bed, representing the body-chamber, from the last 
septum onward, bub occupying slightly less than half a whorl. The umbilicus is small 

in the young but opens out in the adult whilst the mouth-border is greatly projected 
forward. This forms a raised lip, with rounded ventral and lateral lappets, and is 
followed by a groove, which is pronounced especially on the umbilical half of the lateral 
area and disappears on the venter. The latter is arched throughout, but broadens 
considerably on the body-chamber. This is smooth with the exception of about four 
pairs of ventro-lateral tubercles as in Metahaploceras strombecki (Oppel) . The inner 
whorls are finely and closely costate and the ribbing seems to differ from that of the 
similar inner whorls of M. otreropleurum (Fontannes, 1879, p .  38, pl. V, fig. 4) merely 
in being still more distinctly sickle-shaped and also more curved near the umbilical 
edge. The suture-line is extremely complex and the external saddle is becoming under­
cut by the outer branches of the spreading lateral lobe, almost as in Streblitids. 

Taramelliceras kobyi (Choffat) , above discussed, has a similar smooth body-cham­
ber, but the flexuosa-ornamentation of the inner whorls suggests closer affinity with 
the franciscana-holbeini group of ':f'aramelliceras than with the present species. Meta· 
haploceras rebouletianum (Fontannes, 1879, p.  42, pl. VI, figs. 3a-c) has different costa­
tion, with occasional bifurcation of the secondaries near the periphery, as in Strebli· 
tids, and does not seem to be so closely related to the present species as the same au­
thor's M. otreropleurum, already referred to, which, however develops distant ribbing 
on the outer whorl. 

Horizon .-Kimmeridgian (lower �=tenuilobatus zone �)  
Locality.-Jurun (Belemnite Marls, Blake Colin. Nos. 161-2) . The preservation 

suggests the bed with Acanthosphrerites wynnei. 

Sub-family : STREBLITINlE, Spath. 

I previously stated (1925a, p .  1 18) that Neochetoceras, Spath (=group of Ammon­
ites steraspis, Oppel), in spite of its resemblance to the true Ochetoceras, which it 
replaces in time, was probably derived independently from Haploceratids, likewise 

L 2  
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Streblites, Hyatt, which via forms like Oppelia steraspidoides, Font.annes {1879, p .  20', 
pl. III, fig. 1 ) ,  was connected with Metahaploceras. Some of the forms figured by 
Fontannes that R. Douville (1913,  p .  64) had considered to be transitions between 
Streblites and Ochetoceras merely show superficial resemblance in the ornamentation 
of the outer whorls, and Substreblites zonarius (Oppel) is almost certainly not a con­
tinuation of the ' St1·eblites series,' any more than Aconeceras,. Hyatt (=' Adolphia, '  
Stolley) , as suggested by Roilier (1923, pl .  XXII) ._ · This author, however, already 
recognised that Streblites was a development of the same stock that produced also 
' Neumayriceras,' not the Ochetoceras branch. Uhligites, Kilian, created for the 
group of Oppelia (Streblites) kraUti, Uhlig, is also included here, as are the genem 
Semi/ormiceras and Gymnodiscoceras, Spath, on account of their finely lineate 
ornamentation and serrated keel, at least on the inner whorls. Whether Cymaceras,  
Quenstedt is more correctly referred to Streblitin::B than to Ochetoceratin::B is doubt­
ful. Quenstedt (1 887, P-· 842) considered the genotype, C. gumbeli (Oppel) tp be close 
to the true canaliculatus (Ochetoceras) and R. Douville (1913, p .  75) classed it with 
Neochetoceras canaliferus (Oppel) in his ' rameau Ochetoceras.' On the other han<i 
Roilier (1909, p .  621) first put Ammonites gumbeli into Petitclercia, but in 1923 

(pl. XXII) he also accepted Cymaceras (' Cymatoceras,' non Hyatt) as a lateral 
offshoot of Ochet oceras. 

The only Kachh form of the present family described by Waagen is Oppelia ·plica­
discus. _This includes the. two Streblites recorded by the writer in 1924 (p. 6).  They 
we1e stated to_ have the high external lo�e and wide first lateral saddle .61 Uhligites but 
subsequently (1925a, p .  1 16) I considered the two fragments to belong ' probably to 
Waagen's species, which, as its author cor:r;ectly stated, was close to Streblites tenui­
lobatus (Oppel) . Since the exact horizon of the numerous 8¥iti forms referred by Uhlig 
(1903, pp. 31 cfi.) to the group of Oppelia (Streblites) kraf!ti, the genotype of Uhligites , 
is unknown, it is important to examine carefully whether any of these presumed later 
types actually occur in the Kachh Jurassic, or whether the group of Oppelia plicodiscus 
is more closely allied to the true Streb lites. Fortunately a number of well preserved 
examples of Waagen'�; Oppelia plicodiscus are now available and there is no longer any 
doubt thiot they are true Streblites of Middle Kimmeridgian age. 

Three more forms of Streblites are now recorded but the ether genera of the present 
subfamily have not yet been found in Kachh. 

Genus :_ STRE:6LITES Hyatt. 

STREBLITES PLICODISCUS (W aagen) . { Pl. XVI, figs. 2a-c ; pl. XVII, figs. la-d) . 

1875. Oppelia plioodiscus, W aagen ; p. 56, pl. x, figs. 5, 5a. 

1903. Oppelia (Streblites) pli�odiscus ,Waagen ; Uhlig, p. 38. 

1914. Oppelia plioodiscus, Waagen ; Smith, p. 812; 

1924. Streblites sp. Spath, pp. 6 and 24. 

1925. Streblites plioodiscus 1 (Waa.gen) ; Spath, p. 1 16. 
Uhlig considered that by its very slightly domed sides and by the absence of tuber­

cles, this form appeared to be more nearly related to Oppelia indopicta than to O. frotho. 
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or 0. tenuilobata, but that the specimen described by Waagen was too small and too 
insignificant to permit of any definite conclusions being based upon it. Since over 
twenty, mostly well preserved examples are now available, including a complete 
range from smooth young to smooth adult which de:ij.nitely show that Waagen's small 
holotype is identical with the large fragments previously recorded, it is clear that they 
are not true Uhl�g�tes. Waagen already had correctly stated that his species " was 
certainly nearly allied to Oppelw tenuilobata "; but the undercut external saddle and 
wide lateral lobe suggested comparison with the more evolute Uhligites, although there 
is no resemblance to the fully grown forms of this genus, with very characteristic costa­
tion. I stated that the original fragments, one of which is now :figured (pl. XV, figs . 
Ia, b) were still septate at over llO  mm. diameter, without showing weakening of the 
continuous, serrate, Strebl�tes-keel, and of the distant crescents on the outer half of 
the side. At diameters between 30 and 100 mm . the ornamentation is of the same type 
as that of S.Jrotho (Oppel, 1863, p. 199, 1862, pl. i ,  fig. I }  which differs orily in having 
a more acute whorl-section already at small diameters. 

At l l O  mm . the thickness amounts to 24% of the diameter, but the ventral area 
is then comparatively sharpened, whilst the species described below as S. habyensis 
retains a broadly arched periphery, although its whorl-thickness also is only 24%. 
Both the secondary ribs and the inner portions of the stronger primary ribs seem to 
disappear at larger diameters, but like the exceptional retention of the serrated keel 
in the example figured in pl. XVIII, fig. lb, this is largely a matter of preservation 
and not often found in casts. The outer ' Oppelia-crescents ' are not visible in . 
pl. XVII, fig. Ia, but in oblique illumination they are as distinct as in N eochetoceras 
s�mile Spath (1 925a, pl. XV, fi�. 4a). · The suture-line agrees with that of typical 
Uhligites but is less compl�x than that of th� more campressed form described below 
as S. leptodiscus. 

· 

S. futtereri (Miiller, 1900, p.  523, pl. XV, fig. 1 )  may be identical with the present 
species, but it is poorly preserved and its suture-line was evidently drawn in wrongly. 
The small Somaliland Streblites ? sp. which was compared by the . writer {1925a, p. 
ll6) to the East African form, on account of the supposed peculiarity in the suture­
line, has nothing in common with the true Streblites here discussed. Another East 
African form, apparently of the same type as the- present species, but with less close 
and delicate costation has been figured by Dietrich (1925, p. 10, pl. II, fig. 1 )  as Streb­
lites cf. planopicta, Uhlig, but it is impossible to refer it definitely: either to the latP. 
Uhligites, or the early costate and crenulate group to which belong the Mexican forms 
6.gured by Burckhardt (1912, pls. XI-XVI).  

Toula (1907, p. 22, pl. V, fig. 6) has recorded what may be a comparable fragment, 
with wider ventral area than 8. tenu�lobata or S. frotho, from the acanthicus beds of 
Giesshiibl. Typical examples of the latter species from the White Jura y 8 
(e.g. B. M. Nos. 22333b, 37752}, while showing great resemblance in side-view to 
the example figured in pl. XVII,  figs. lc, d, have not only a ·  less rounded 
periphery, hut. a less finely subdivided suture-line, with a less undercut external 
lobe. 
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Horizon.-Middle Kimmeridgian, eudoxus zone (Katrol Beds). S. frotho has been 
persistently quoted from lower beds (Wiirtenberger, 1866, table to p. 68, Wanderer, 
1906, p. 509, Engel, 1908, p .  412). 

Localities.-Waagen's type came from south of Madapur, i.e., from between Ha­
mundra and Ler, whence Mr. J. H. Smith's collection includes three more examples. 
Twelve others are from Fakirwadi, probably also three more unlocalised specimens, 
whilst another came from Walakhavas. Of the two examples in the Blake Collection, 
one (No. 1 64) from the same locality, is labelled " above zone I ;" another (No. 1 63 
is from bed No. 2, Katrol Hill. One of the Fakirwadi examples, preserved in the 
characteristic gritty matrix, is labelled " two feet above Dhosa Oolite." 

STREBLITES LEPTODiscus, sp. nov. (Pl. XVI, figs. 1a, b). 

1914. OppeZia sp. (TenuilobatCB) ; Smith, p. 812. 

This species, in its compression and smoothness, recalls those forms. of the White 
Jura Delta that have been included by Quenstedt in a comprehensive Ammonites pictus 
(Knorr), especially the forms figured in pl. CXIX, figs. 4, 1 8-21 , pl. CXX, figs. 5, 
13, representing the involute, smooth type. Various German and Swiss Jura examples 
before me (e.g., B. M. Nos. 22334a, b ;  C27953-5) have the same compressed whorl­
shape, small, alinost closed, umbilicus, flat and smooth sides, with the fine secondary 
ribs near the periphery seen only in well preserved examples. But the suture-line of 
this true S. pictus is that of the tenuilobatus group, with a less spreading lateral lobe 
than the present form and with the external lobe less undercut by the outer branches 
of the lateral lobe ; also its periphery is that of S. levipictus (Fontannes, in Du.m.ortier 
and Fontannes, 1 876, p .  55, pl. VII, fig. 5).  In the present form the ventral area is 
narrowly rounded and the keel, where preserved, is much broader than in Fontannes's 
species. S. weinlandi (Oppel) also has the periphery, with its narrow keel, more de­
finitely separated from the ventral area ; and since Oppel's type figure (1863, p. 198, 
pl. LUI, figs. 1a, b) in any case shows little similarity to the present species, it is advis­
able not to suggest a possibly erroneous relationship by attaching the Kachh form, 
even with doubt, to Oppel's species. 

The forms figured by Fontannes in 1879 (p. 22, pl. III , figs. 3-4) as Oppelia Zevi­
picta, owing to their lenticular whorl-section are still less closely comparable to the 
present species than is his earlier type ; likewise the Somaliland form described by 
the writer (1925a, p .  115, pl. XV, figs. Sa, b), which has a continuous keel, compara­
tively open umbilicus, and a low external lobe, and in spite of its superficial resem� 
blance to S. weinlandi, may not even be a Streblites. 

S. plicodiscus is less close to the present form on account of its frotho-ornamenta­

tion, well shown in fig. 2a of pl. XVI and fig. 1c of pl. XVII. The suture-line is also 
less subdivided in S. plicodiscus, as can be seen on comparing the lateral lobes in figs. 
Ia and 2b of pl. XVI. On the other hand, the large example of Waagen 's species re­
presented in fig. 1 of pl. XVII, with distant outer crescents of the N eochetoceras type 
(not visible in the photograph) has a similar peripheral aspect but is more mflated, 
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its thickness being 24% of the diameter, as against 20% in S. leptodiscus. In the para­
type figured in pl. XVI, fig. 1 b, the periphery is worn and the keel is missing. 

The forms of Uhlig�tes, with similarly complex suture-lines, have evolute inner 
whorls and are more inflated. Of the Mexican species described by Burckhardt, Streb­
htes strwtus (1912, p .  57, pl. XI, figs. 5, 13-1 6} is involute and finely ribbed, but is 
also far less compressed than the present species and, besides, has a orenulate keel 
and a simpler suture-line. The Russian Oppelia weinlandi and 0. tenuilobata figured 
by Pavlow (1886, p. 88, pl. VIII, figs. 6-7) have already been characterised by Uhlig 
(1903, p. 38} as doubtful, and are probably not referable to Streblites at all. Sinzow's 
Oppelia sublevipicta (1888, pl. II, fig. 20} on the other hand, belongs to those transi� 
tional forms that connect the Argovian group of Proscaphites sarasini (de Loriol) with 
the parent stock Lorioloceras, in which Streblites-like forms (e.g., L. inermis, Quenstedt 
sp.) were produced. 

H orizon.-Middle Kimmeridgian, eudoxus (or beckeri 1 )  zone. 
In Wurtemberg, Streblites pictus and S. weinlandi are common fossils of the White 

Jura Delta (see Engel 1908, p.  425}. Lory (1904, p. 643) recorded Strebl�tes le'ripictus 
(Fontannes) from still higher beds. 

Localities.-Five specimens are from Ler, the holotype (unlocalised) is probably 
from Fakirwadi (' Katrol Beds,' J. H. Smith Colln.). 

STREBLITES HABYENSIS, sp. nov. (Pl. VIII, fig. 1 } . 

This species is based on the large example figured in pl. VIII, fig. 1 of dimen­
sions : 140-•59-'24-·06, and it may be briefly defined as a more coarsely costate 
and more inflated development of the same stock that produced S. plicodiscus. It is 
thus intermediate between this species and S. sp. nov. 1  discussed below, which may 
yet turn out to be merely a variety of the present form. The differences, however, 
are at least as important as those bet�een corresponding ' species ' of Uhligites ; antl 
in view of Uhlig's (1903, p.  38} rEmarks concerning the Kaohh species of Streblites, ann 
the fact that they may not be strictly contemporaneous, it seems advisable to list 
them as independent forms. 

In the present species the primary ribs are distant and coarse, about 9 per whorl, 
but closer on the i�er volutionB. There are some transitional examples, resembling 
the large Streblites of. frotho (Oppel) figured by Quenstedt (1 888, pl. CXX, fig. 8)  as 
Ammonites pictus, which differ from Streblites plicod�'scus merely in having more dhi­
tant secondaries and a more inflated whorl-section. These intermediate forms could 
perhaps be taken to be identical with Streblites mediogranosus (Fontannes, 1 879, p. 24, 
pl. III, figs. Sa, b), but in the text this is described as even thinner than the typical 
S.frotho, whereas the Kachh forms all have a widely arched periphery, not much 
narrower than the region of greatest whorl-thickness at the middle of the side. In 
the holotype, however, the outer whorl, - after llO mm. diameter, tends to become 
compressed again peripherally and the ventral aspect then is that of the (consider· 
ably smaller) example of S. plicodiscus figured in  pl. XVII, fig. lb. 
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The suture-line is corroded in the holotype but shows quadrllid subdivision of the 
first lateral lobe with the three saddle-like leaflets of' its base placed obliquely and its 
two longest lateral branches in a straight line above the summits of these three leaflets, 
an arrangement that is found in S. leptodiscus, and in Uhligites indopwtus and U. plano­
pictus (Uhlig, 1903, pl. III, figs. 3c, 4d). The former species of Uhl�gites, with orna­
mentation somewhat similar to that of S. halYyensis, has an open umbilicus and at the 
same diameter would probably have acquired the characteristic Uhligites ribbing, so 
typically developed in U. heetori Spath (1923, p. 298, pl. XVII, fig. 1 }  and somewhat 
reminiscent of that of Mampilites. 

Horizon.-Middle Kimmeridgian, ewroxus wne. 
Localit�es.-The holotype is from Habye, and four examples are from Fakirwadi 

(' Katrol Eeds, ' J. H. Smith Colin. ) Two of the latter are transitional to S. plico­
dtscus, also one example from Ler. 

STREBLIT�S sp. nov.?  (Pl. XVI, fig. 6) .  

This species difiers from the last in its greater whorl-thickness and closely-set pri­
mary ribs, which are not of the frotlw-type (seen also in S. plicodiscus), but are gently 
biconvex as in the early Mexican Streblites figured by Burckhardt (1912, pls. XI-XV). 

On the other hand, as in S. habyensis, there is a more definite separation of the 
.secondaries from the primary ribs, some of which are very prominent and club-shaped, 
and thicken continuously from the edge of the very small umbilicus to about the middle 
of the side, where they subdivide. On a fairly well-preserved, second, fragment of 
a quairter of a whorl, theJie. are five pri:r:wipal ribs, three prominent and two feebler 
ones in between, and · twenty-five slightly crescentic secondaries. This type of orna­
mentation is almost more typical of flexuosi than of tenuilobati, but the nearly closed 
umbilicus, and the Streblites sutme-line are decisive. Moreover, the larger specimen 
here figured has a serrated Streblites keel, like the large example of 8. plwodiscus figured 

in pl. XVII, fig. 1 b, but the periphery, of course, is much wider and the whorls are 
more inflated. ' StrebZites ' nouhuysi (G. Boehm, 1904, p. 29, pl. III, fig. 3) has a 
similarly wide sip.hCi>:nal band, but is a true Uhligites and belongs to quite a different 
stock, as does U. motutaranus (G. Boehm, 19ll ,  p .  17 ,  pl. II, figs. 5a, b) which has 
S,Qmewhat similali primary cgstre on the last quarter of its outer whorl. The propor­
tions

.
are : 132-·57-"26,----"06, and :bt will be seen that the whorl-thickness exceeds 

that of S. habyensis by only 2·%· The suture-line is also· closely similar, so that orna­
mentatioB. alone may have to be relied- on for speciftc distinction. 

Honzon.-Mid� Kimmeridgia.:a.,, eudoxus zgne. 
Locality.:._____Habye (pl. XVI, fig. �). also an unloca]isec1 fragmentary example 

(J. H. Smith Colin.). 
APTYCHI (ad fam.. Oppelidre) . 

1876. Aptychua of Oppe1tia. Wa.agoo• P• 59, pl. xi, figs. Sa-c. 

· 1912. Aptych:l�& of Oppelia. Smith:, p. 714. 
Waagen fi�ed an Aptychus of the groap· of the imbricati from an unknown Kachh 

locality and stated that its large size indicated the existence, in the Katrol Beds, of 
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yet another species of Oppelw. A similar fragmentary specimen (No. 8) from a soft, 
yellow, sandstone although labelled by Mr. J. H. Smith :-" Dhosa Oolite or athleta, 
Fakirwadi," may also be referable to Oppel's Aptychus euglyptus (1 863, pl . LXX, 
figs. 4-5). A thJ.rd example (No. K .f-3�1 ), with slightly closer lamellre and said to be 
from ' Samatra Beds, ' shows a harder and more gritty matrix and is indistinguishable 
from Solnhofen examples of the steraspis zone. According to Mr. Smith (1912b, p. 
1351 ) there is ' no sign of Katrol beds at Samatra, '  but the numerous Sublunuloceras 
of the dynastes-la�rense type that occur at this locality are less likely parent forms for 
this Aptychus than Katrol Taramelliceratids. A fourth Aptychus, in the Blake Collec­
tion (B. M. No. C27540) already recorded (1924, pp. 5 and 23) as from the ' athleta 
beds ' of- Jikadi (bed 22), unfortunately, cannot even be definitely referred to the im­
brwati, but it is also associated with Sublunuloceras. It is too wide for Aptychus hec­
tici, Quenstedt (1 887, pl. LXXXII, figs. 51-57, etc. ) ,  but only shows the concave 
side and is too firmly embedded in the matrix (yellowish limestone) to be developed . 
Cellulosi as well as �mbricati may show similarly curved inner strire, so that the example 
cannot be definitely determined. 

Apart from this last doubtful specimen, the three lamellose Aptychi so far known 
may then be considered to have belonged to Oppelids and correspondingly large 
l'iletahaploceras and Taramellweras are now known from the Katrol Beds. Quen­
stedt (1 887 , p .  903) also attributed the plicated Aptychus lamellosus (Parkinson) 
Oppel, to Ammonites flexuosus (= Taramelliceras) ,  but it is quite possible that the 
three Kachh forms belonged to Fontannesiella or Neochetoceras of higher beds from 
which no ammonites are yet known. The distinctions between the lamellose Aptychi 
recorded throughout the upper Jurassic are however, perhaps, too inappreciable to be 
of value to the stratigraphical palreontologist, apart from the fact that they are also 
apparently extremely rare. The three Cuban " species " of imbricate Aptychi recently 
described by M. O'Connell {1921 )  with general similarity to A. euglyptus are said to 
occur in beds with only rare small forms of Haploceratids. 

I have mentioned before (1925a, p. 1 53) that in the Upper Argovian to Lower 
Kimmeridgian Montejunto and Abadia Beds of Portugal cellulose Aptychi are far more 
common than imbricati and that in the Middle Kimmeridgian Giesshtibl Beds the 
imbricati are far more numerous than the cellulosi. It is noteworthy that no example 
of Aptychus of the division cellulosi, so abundant also in the Kimmeridgian of Somali­
land, has yet been found in Kachh. 

Family : HAPLOOERATID.!E, Zittel emend. Spath. 

The typical genera of this family are Haploceras, Zittel, and Lissoceratoides, Spath. 
They replace thP. Lower Oolitic Lissoceratidre which were similarly replenishing Oppe· 
lids from the persisting liostracous (Phylloceratid) root-stocks, and are characterised 
by more or tess smooth shells with arched venters and suture-lines that shuw regularly 
trifid principal lobes and bifid saddles. They differ from those of Sowerbyceras (the 
dominant ammonite in Mediterranean deposits of Upper Jurassic age) merely in loss 

H 
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of phylloid te:rminations, a common phenomenon with increasing complexity. Bol­
colissoceras, gen. nov. created for Lissoceras pintacudw, De Stefwni, 1884, p.  30, pl . 
II, figs. lla, b, is transitional between Sowerbyceras and Haploceras, yet l!l.ter than 
any of the Katrol forms here described. With these typical Haploceratids must be 
grouped the genus Glochiceras, Hyatt (genotype :-Amm. nimbatus, Oppel), which 
includes the group of Amm. fialar, Oppel, well represented in Kachh, but probably 
also some degenerate (dwarf) offshoots of other Oppelid stocks that cannot at present 
be  satisfactorily separated. Quenstedt's polyphyletic ' Amm. lingulatus, ' discussed 
by Wepfer (1912, p. 33) illustrates the difficulty of correctly placing these small eared 
forms found at so many horizons. 

With these typically unornamented forms I formerly grouped certain trachyos­
tracous offshoots, several of which are now transferred to the family Taramellicera­
time. Hildoglochweras, however, may still be retained in the present family on account 
of its resemblance to Glochiceras, but it develops a continuous keel. Metahap­
loceras again is excluded although it is probably polyphyletic and comprises transi­
tions to Streblitinoo (M. rebouletwnum and M. subnudatum, Fontannes sp. )  as well as 
to Taramelliceratinre (M. strombech Oppel sp. ) .  Mazapilites, Burckhardt, really 
requires a subfamily of its own (subfam. Mazapilitinoo, nov. ) .  

One of the Kachh species, namely \Vaagen's ' Haploceras ' propinquum, resembles 
a Spiti Shale form described by Uhlig as Haploceras dieneri. This is an entirely new 
but as yet incompletely known Haploceratid, whilst Glochiceras � propinquum is pro­
bably transitional from the typical fialar group to Hildoglochiceras. To this last genus 
is also now assigned Waagen's Oppelw plana which shows great resemblance to Hildo­
glochiceras latistrigatum (Uhlig), but there is only one doubtful Haploceras ; for the 
small and incomplete example described by Waagen (1 875, p. 43, pl. VII, figs. 4a, b) 
as Haploceras cf. tomephorum, Zittel, and recorded again by Oldham (1 893, p. 224) 
is probably an immature Physodoceratid, to judge by its wide and low saddles. It 
came from the ferruginous bed with Acanthosphientes wynnei of Jadura, south of Bhuj , 
just above the Umia[-Katrol] conglomerate. 

Genus : HAPLOCERAS Zittel. 

HAPLOCERAS sp. ind. juv. 

1924. ' Hap"locsras ' (Glochiceras 1) sp., Spath, p. 6. 
The single specimen in the Blake Collection is too immature and poorly preserved 

to be identified specifically but in whorl-shape there is general resemblance to Haplo­
ceras carachtheis (Zeuschner) as figured by Zittel (1 868, pl. XV, figs. 1-3) .  The suture­

line has a deeper external lobe than any of the Glochiceras here recorded, but it is 
also more indented (at a diameter of only 11 mm. ) than that of Zeuschner's species, 
so that the example may even be a young H. elimatum (Oppel), with the flattening 
of the whorl-sides due only to weathering. 

Honzon.-Umia Group, Tithonian, transitorius zone � 
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Locality.-North of Moondan (" Small Bed ") ,  Blake Colin. ,  No. 605, associated 
with Ptychophylloceras tithonicum and V irgatosphinctes spp. 

Genus : GLOCHICERAS Hyatt. 

GLOCHICERAS DEPLANATUM (Waagen) . (Pl. XVI, fig. 3 ;  pl. XVII, figs. 9a, 6). 

1875. H aplocera& d6planatum, Waagen ; p. 44, pl xi, figs. 9a, b. 

The writer pointed out on a previous occasion (1 925, p.  1 3) that the inner whorl 
in Waagen's fig. 9b was wrongly restored, i.e. , drawn more inflated than it really is. 
It was thus clear that Lemoine's Lissoceras deplanatum (1910, p.  1 3) ,  the whorl-sec­
tion of which was stated to be very close to that of Uhlig's Haploceras indicum (1903, 
p. 21, pl. Ill, figs. 2a-d), was not identical with the Kachh form. The additional 
material available, including specimens much larger than the holotype, indicates that 
with increase in size the whorl-thickness becomes even less and in some more inflated 
examples that, however, do not seem to be sufficiently distinot to be separated as a 
variety, the thickness is only 26% as against 33% in Uhlig's species. The measure­
ments compare as follows :-

Waagen's holotype 28 ·48 ·27 ·23 

Pl. XVII, fig. 9 . 70 ·45 ·24 ·24 

Pl. XVI, fig. 3 . 67 ·44 ·25 ·24 

J. H. Smith Colln. (' K ') {at) 20 ·50 ·30 ·22 

Ditto (at) 52 ·48 ·23 ·23 

Inflated form {' F ') 55 ·46 ·26 ·25 

The spiral groove is pronounced in only one example (pl. XVI, fig. 3) and general­
Jy does not appear until a diameter larger than that of Waagen's type is reached. Some 
of the larger examples show fine crescents near the periphery but this is obviously de­
pendent on the preservation and in two cases the ornamentation is more distinct on 
the chambered portion than on the body-chamber. 

Haploceras complanatum, Burckhardt (1919, p .  15,  1921 , pl . IV, figs. 1 3, 15-17) 
is more inflated and its suture-line is  comparatively simple. Burckhardt considered 
that Waagen's figure of the suture-line of the Indian form might be inaccurate, but 
from the larger example now figured (pl. XVII, fig. 9) it will be seen that the elements 
are indeed as deeply divided as drawn by Waagen. There is great variability, however, 
and in some examples (pl. XVI, fig. 3) the saddles are more broadly-stemmed, a feature 
that becomes especially noticeable on weathering. In the Madagasuan e.xamples of 

Haploceras elimatum (Oppel), recorded by myself (1925, p .  13,  pl. I, figs. la-c) , which 
were thought to be probably identical with Lemoine's (1910, p. 1 3) numerous examples 
wrongly referred to the present species, the suture-line is similarly divided and in its 
slender saddles resembles that of H. stazyczi (Zeuschner),  as :fignred by Gemmellaro 
(1873, pl. VII, fig. 3) . The suture-line of Waagen's small typr is already f3r more 
.Subdivided than that figured by Lemoine (text-fig. 8, p.  14) apparently ITCIID a larger 
example. 

M 2  
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Horiwn.-Middle Kimmeridgian, beckeri zone � 
Locality .-Waa.gen's type came from the Charwar Range, south of Bhuj , and 

those of the thirteen specimens in Mr. J. H. Smith's Collection that are localised are 
also from Fakirwadi and Vvalakha vas, and are preserved in the same phosphatic grit. 
The larger and more typical of the figured examples, in a different (ironstone) matrix 
is from Habye. 

GLOCHICERAS cf. FIALAR (Oppel). 

cf. 1906. Haplocerasftalar (Oppel) Burckhardt, p. 77, pis. xxiii and xxiv. 

A weathered cast of a smooth Glochiceras, 33 mm. in diameter, by its cross-section 
and peripheral notches, seems to be referable to this species in its more comprehen­
sive interpretation. It is septate to the end and shows well the characteristic suture­
line, with a high lateral saddle. This agrees with the illustrations given by Burck­
hardt ( 1906, pis. XXIII and XXIV) for certain Mexican forms of Glochjceras, but not 
with Zittel's (1868, pl. XV, figs. 3a, b) drawings of the Tithonian Haploceras carach­
theis (Zeuschner), which has a similar whorl-shape, and which has recently again been 
listed by Jekelius ( 1925, p. 67) together with Glochiceras fialar from the acanthicus 
zone of Brasso in Hungary. Toucas's Ardeche examples "of Haploceras carachtheis 
(1890, p. 577, pl. XIII, figs. 5a, b ;  p. 594, pl. IX, figs. 7-8) are more inflated than the 
Kachh specimen, and Retowski's Crimian form (1893, p. 242, pl. IX, figs. 10-11 )  is 
greatly compressed, whilst the var. subtilior Zittel (1870, p. 54, pl. III, fig. 1 1 )  has 
more convex sides, especially near the umbilical border. These forms, according 
to M. Gemmellaro (1922, p. 76, etc.) ,  moreover, belong to later faunas. 

The resemblance to a number of White Jura examples of Glochiceras fialar in the 
British Museum, more inflated than the example previously (1925, p. 1 14) referred to, 
is however, equally great, and considering the imperfect preservation of the specimen 
and its resemblance to other forms of Glochiceras here described, in its high external 
lobe, it may be excluded from the genus Haploceras in spite of superficial similarity. 
Moreover, another imperfect specimen, which differs merely in a less tabulate peri­
phery, connects this not only with the more inflated varieties of G. deplanatum, al­
ready referred to, but probably also with the ribbed form discussed below as G. aff. 
somalicum. Again H aploceras carachtheis, which is the only species of H aploceras 
to which the present example could be attached on account of similar whorl-shape, 
has even been brought into relationship with Oppell's Amm� u:ohleri and Canavan's 
genus Eurynoticeras, an assemblage of which there is no trace in Kachh. The imma· 
ture Haploceras sp. ind. listed above is easily distinguished by its slender external ..f'addle 
and deep siphonal lobe. 

H orizon.-Middle Kimmeridgian, beckeri zone � 
Locai�ty.-Fakirwadi (Katrol Beds). 

GLOCHICERAS sp. 

A fragmentary cast with the external and internal suture-lines well displayed hr s 
a compres<:�ed whorl-section, flat, smooth, sides, and transverse peripheral notches, 
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The arched ventral area is only very slightly narrower than the region of greatest whorl­
tlllckness near the v�rtical but rounded umbilical slope. There is superficial resem­
blance to the compressed Crimean form figured by Retowski ( 1893, p. 242, pl. IX, 
figs. 10- 1 1 )  as Haploceras carachtheis (Zeuschner), but the siphonal bullre are pro­
minent already at a very small diameter, and persist throughout, so that the speci­
men is certainly not referable to the Crimean form which, moreover, is said t\) have 
Haploceras-lobes, as described by Zittel. In the present form, the suture-line is less 
complex than in G. depl.anaturn but is more subdivided and has slenderer saddles than 
that of Hildoglochiceras planum. The form probably belongs to the fialar group and 
the absence of a spiral groove and ribbing may be due partly to its defective preserva­
tion, partly to its small size ; but the specimen cannot be identified with any of the 
other forms of Glochiceras here recorded. The example last described has a less com­
pressed whorl-section, also ' Oppelia ' perglabra, Steuer (1 897, p. 74, pl. VII, figs. 
13-15), which, moreover, does not show peripheral notches. 

H orizon.-Middle Kimmeridgian � 
Locality.--Unrecorded ; Katrol Beds, probably of Fakirwadi . 

GLOCHICERAS aff. SOMALICUM Spath. 

1 1906. Haploceras aff. fialar (Oppel) Burckhardt pars, p. 80, pl. xx, figs. 10-11 1 
1925. Glockiceras somalicum, Spath, p. 114, pl. xvi, fig. 7. 

A fragment showing about four camerre (with the last two suture-lines approxi­
mating) and part of the body-chamber closely resembles in side-view the Mexican 
examples figured by Burckhardt (pls. XIX and XX), but the venter is slightly more 
narrowly arched, the groove is wider, and the umbilical edge is sharply defined. The 
true G. fialar as represented by Fontannes ( 1879, p. 8, pl. II, fig. I )_ and by de Loriol 
( 1877, pl. II, figs. 3-5) is far less distinctly grooved, has less pronounced crescenti.r. 
ribbing and a more inflated whorl-section with wide and flattened venter. 

The ' Oppelia flexuosa vermicularis ' figured by Wepfer ( 1910, p. 31 ,  pl. II, fig. 4) 
has similar, if finer outer crescents and the lateral canal is not distinct in the illustra­
tion. It was recognised already by Berkhemer ( 1 922, p. 71)  that this form has nothing 
to do with Quenstedt?s original ( 1888, p. 1091 ,  pl. CXXVI, fig. 7), probably referable 
to Fontannesielld thoro (Oppel) ; but F. percevali (Fontannes, 1 879, p. 33, pl. IV, figs. 
lOa, b) also differs from the present form merely in the possession of peripheral tubercles. 
It is interesting to note that according to Berkhemer (1922, p. 78) and Fischer (1922, 
p. LIII) these forms· occur in the steraspis zone (3'io-wepferi horizon), whereas Bataller 
( 1922, p. 97) listed a ' Zone of Lissoceras fialar ' (and Simoceras doublieri) as ' Sequa­
nian' .  Fragments like the present may thus occ�r at any horizon between the tenui­
lobatus and steraspis zones, but from Ambal, Somaliland, whence came the t.y:pP- of 
Glochiceras somalicum, I have now before me numerous young H aploceras of the group 
of H. transatlanticum, zac.aticanum and mexicum, Burckhardt, associated with Phy­
sodoceras cf. cyclotum (Oppel), Sutneria spp. ,  Subdichotomoceras spp. and the first Soma. · 
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li1and lamellose Aptychus, all suggestive of the higher Waagenia hybonota beds, or the 
steraspis zone, not the lower beokeri zone of the ammonitiferous. (basal) Katrol beds. 

The fact that in the present fragment the whorl-section is compressed near the 
venter and thickest at the inner (umbilical) half of the lateral area, makes it possible 
that it represents an extreme form of G. deplanaturn, in which not only ribbed, but 
widely Sllleate forms have been noticed. There is considerable more resemblance, 
however, to the Somaliland form previously figured, than to Waagen's type of G. 
depZafW!lum. The seoond doubtful example referred to above under G. fialar has the 
peripheral portion of the outer whod corroded, but shows traces of ribs and may, per­
haps. be as close to the present form as it is to G . .fialar. 

H orizon.-Middle Kimmeridgian, eudoxus zone ? 
Locality.-Unrecorded ; probably Katrol beds of Fakirwadi (J. H. Smith Colin.). 

GLOCHICERAS ? PROPINQUUM (Waagen).  (Pl. XIX1 fig. 6). 

1875. Haploceras propinquum, Waagen, p. 45, pl. xi, figs. 4a, b. 

1903. Haploceras propinquum, Waagen ; Uhlig, p. 20. 

1914. Haploceras propinquum, Waagen ; Zwierzycki, p. 51. 

Waagen's original is still the only specimen available, but his figure and descrip­
tion enable it to be distinguished from all the species of the .fialar group. W aagen called 
his specimen ' fully grown,'  but it is septate to the end, and the suture-line is well 
.displayed and shows resemblance to that of Hildoglochiceras ? planum (pl. XIX, fig. 5), 
except in the subdivision of the first lateral saddle and the presence of a fourth auxi­
liary lobe. It is now figured (pl. XIX, fig. 6) for comparison with that of Hildoglo­
ckioeras kobelliforme (pl. XIII, fig. 17). 

In side-view there is some resemblance to at least one of the ' llaploceras jialar ' 
(non Oppel) figured by Burckhardt (1906, pl. XIX, fig. 15) but the narrowly rounded 
periphery, which tends to actual sharpening on the outer whorl, is very distinctive. 
This makes the present species somewhat transitional to Hildoglochioeras, and it is 
probable that IDhig's llaploceras dieneri (1903, p. 19, pl. VII, fig. 9) is a much closer 
ally. Uhlig thought his species to be assignable to a new genus and the narrow lateral 
lobes alone might justify separation from the present species in spite of almost identical 
proportions and external appearance. But we must agree with Uhlig that his new 
Haploceratid group is as yet unknown in detail, anq some African examples lately des• 
cribed by Zwierzycki, and united with the Chidamu species, make it doubtful whether 
this is really generically distinct from Hildoglochiceras. The dubious Glochiceras 1 
figured by the same author (1914, p. 50, pl. V, figs. 5-6) as Haploceras priseum does 
not appear to be close to the present species and has a very different suture-line. 

Horizon.-:Middle Kimmeridgian. 
Locality.-South side of Khera Hill. This species and Torquatisphinctes spar­

sipZioatus were especially mentioned by W aagen (p. 232) as coming from the lowest bed 

of the Katrol Sandstone. 
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Genus : HrLDOGLOCIDCERAS Spath. 

HILDOGLOCHICERAS KOBELLI (Oppel). 

1875. Harpoceras kobelli (Oppel) ; Waa.gen, p. 72, pl. x;ii, figs. 11a, b, 13a, b. 
1885. Ludwigi;a kobeUi (Oppel) ; Haug. p. 691. 

1893. Hecticoceras (Lunuloceras ) kCJbelli (Oppel) ; Bonarelli,. p. 96. 
1903. HecticrJceras kobeU;i (Oppel) ; Uhlig, p. 25, pl. lviii ,  figj:l. 3-4. 

1906. HecticrJceras kobelli (Oppel) ; Lemoine, pp. 14:4, 5, 7, 9. 
1910. Hecticoceras lwbelli (Oppel) ; Lemoine, p. 10, pl. iv, fig. 

1914:. Haploceras (HecticrJceras) kobelli (Oppel) Zwierzycki, p. 4:6, pl. v, figs. 1,  2. 

1 924:. Hildoglochiceras kobelli (Oppel) Spath, pp. 6 and 19. 

1925. Hildoglochiceras kobelli (Oppel) Spath, p. 160. 

1925. HecticrJceras (Lunoloceras) kobelli (Oppel) Dietrich, p. 21.  
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Lemoine drew attention to the variability ot this well-known species, but errone­
ously referred Waagen's figs. 1 1  and 1 3  and some of his Madagascan forms to the variety 
' kobelliforme,' discussed below. He also considered Uhlig's H. latistrigatum (the geno­
type) to be merely a variety, and we may go further and take it to be only an individual 
variatwn, since the width of the groove in the group of Glochiceras fi.alar is equally 
variable. But in any case it is necessary to separate the kobelli group from Hecticoceras 
with which it has no more connection than it has with the later homceomorphous off­
shoot Sanmartinoceras, &narelli and Nagera, of the Aptian. 

Horizon.-Upper Kimmeridgian ? ( ' Zamia' Shales). I had formerly described 
the ammonites of the corresponding Trigonia Smeei beds of Tanganyika as of Middle 
Kimmeridgian age ; Dietrich ( 1925, p. 21 ) listed them as Upper Kimmeridgian to 
Lower Tithonian, but the exact age of H. kobell� is not yet known. Dietrich called 
this species one of the most characteristic forms of the Katrol Beds, but the Zamia 
Shales (of Wynne) at Nurrha, where H. kobelli was collected, are certainly later than 
various Oomia fossils listed by Waagen. 

Locality.-South-west of Nurrha ( ' Middle Katrol Group ').  Waagen recorded 
another example, not seen by the writer, out of the same beds from north-east of 
Gudjim.-sir, but preserved in a red ferruginous sandstone nodule, the usual ma.trix of 
Lower Ka trol Beds. 

HILDOGLOCHICERAS K OBELLIFORME (Bonarelli) .  (Pl. XIII, fig. 1 7). 

1875. Harpoceras kobelli (Oppel) va.r. Wa.agen, p. 72, pl. xiii, figs. 12a, b, only. 
1887. Harpoceras kobelli {Oppel) va.r. Noetling, p. 20. 

1893. Hectiooccras (Lunulac6ras) kobelliforme, :Bonarelli, p. 95. 
1903. HecticrJcsras kOOelliforme, Bonarelli ; Uhlig, p. 24. 
1910. Hecticoceras kobelli (Oppel) pars, Lemoine, p. 10. 

On the examination of more abundant material it may be found tlil!a.t this form can_ 
not be accepted as specifically different from the species last described, Bonarelli having 
been misled by Waagen's erroneous figure. There is no tmce of eosta.tion on the type, 
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which might, but for the presence of part of the body-chamber, have been considered 
to represent merely the inner whorls of an unusually delayed example of Hildoglochi­
ceras kobelli. Oppel's smaller example, however, refigured by Uhlig, at a corre­
sponding diameter, shows already the characteristic ribs and its whorl-section is less 
compressed, whilst H. latistrigatum (Uhlig) is differently coiled and has a much wider 
spiral groove. Bonarelli, who also put the present species into the " Lower Oxfordian 
(transversarius zone ?)", compared it to Brightia nodosa (Quenstedt) var. solinophora, 
Bonarelli, and the resemblance extends even to the suture-line which is now figured. 
It differs very little from that figured by Lemoine (p. 12, fig. 6) on the one hand and the 
suture-lines of H ?  planum and Glochiceras ? propinquum on the other. 

The two examples referred by the same author to Bonarelli's form are probably 
not identical with the smallest Kachh specimen that Bonarelli had in view when creat­
ing the present ' species,' but Lemoine seems to have been under the impression that 
all Waagen's forms had been separated from H. kobelli. 

Noetling thought he recognised in his ' Harpoceras ' kersteni an eariy representa­
tive of the group of H. kobelli, till then known only from India ; but the Syrian species 
probably is merely an immature Eochetoceras of the divense-hersilia group. 

It is doubtful whether Haploceras (Hecticoceras) spira, Zwierzycki (1914, p. 49, 
pl. V, figs. l l -13) is specifically distinct from H. kobelliforme. Its author compared 
it to H. latistrigatum, but not to the much more involute species here discussed which 
has dimensions : 35- · 37-·25-·34 as against 33 -·40-·27-· 32 in H. sp�ra. 

Horizon.-Upper Kimmeridgian ? (' lamia ' Shales) . 
Locality.-South-west of Nurrha (Middle Katrol Beds) . 

HILDOGLOCHICERAS ? PLANUM (Waagen). (Pl. XIX, fig. 5). 

1875. Oppelia plana, Waagen ; p. 56, pl. xi, figs. 3a, b. 

The fragmentary example described by Waagen is entirely septate and represents 
the inner whorls of a larger form, probably of the kobelli group, but its preservation 
is too defective for accurate identification. The venter is rounded at first and then 
tends to become acute but unfortunately it is corroded on the outer whorl. Similarly 
at a diameter ef under 20 mm. already there are traces of crescents on the outer area, 
but these also cannot be followed owing to the imperfect preservation at a larger dia­
meter. The suture-line is distinctly visible near the beginning of the outer whorl and 
a comparison of fig. 5 of pl. XIX with fig. 17 of pl. XIII, representing the suture-line 
of H1:ldoglochiceras kobelliforme, will show that they are closely similar. Waagen des­
cribed the suture-line as very simple and barely ramified, but although the saddles 
are less subdivided and more broadly-stemmed, the suture-line is not greatly simplified 
in comparison with that of Glochiceras ? propinquu,m or even G. deplanatum. 

On first examining large examples of the latter species such as that figured in pl. 
XVI, fig. 3, w1th broad groove, I considered them to represent the adult of the species 
here discusse.d. This view, however, proved untenable ; for apart from the differences 
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in the suture-lines, G. deplanatum does not acquire a spiral groove until a compara­
tively late stage and never shows a tendency to sharpening of the periphery. 

Uhlig did not refer to Wa.agen's species in his discussion of the kobell'i-group, but 
the small Hecticoceras sp. nov. ind. he figured (1903, p. 29 ; 1 910, pl. LVIII, figs. 5a-d) 
with similar suture-line, differs merely in its smaller umbilicus and a more definitely 
acute periphery at a smaller size. 

H orizon.-Kimmeridgian. 
Locality.-South-west of Nurrha. 



PLATE VIII. 
Ftg. 1. STREBLI'IEB HABYENRIS, sp. nov. Side-view of holotype from the Katrol Beds (Middle 

Kimmeridgian) of Habye. J. H. Smith Colln. No. 42. 
P. 151. 

Fige. 2a, b. T.ARAMELLIC'ERAS K.ACBHENBE (Waagen). Side-view and outline whorl-section of an 
example transitional between Waagen's type and the 
smooth variety illustrated in fig. 4. Katrol Beds 
(Middle Kimmeridgian) of Ler. J. H. Smith Colln. 
No. 37. P. 1 34. 

Fig!. 3a, b. META..BA.PLOCER.AS P.ASCOEI, sp. nov. Side-view and sectional outline of 
'
holotype, 

coinplete with body-chamber and peristome, from the 
' Belemnite Marls ' (Lower Kimmeridgi!Ul, Katrol 
Group) of Jurnn. Blake Colln. No. 161. P. 14:7. 

Fig. 4. TARAMELJ.JCER.AB IrACBBENSE (Waagen). Side-view of an example wi\h finer costation 
than the type. Katrol Beds (Middle Kimmeri�an) 
of Fakirwad.i. J. H. Smith Colln No. 10. F. 1 34. 
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PLATE IX. 

Figs. la, b. PAB.ACENOCERAS, sp. nov. 1 Side and front-viewsof a fragmentary example from the 
Divesian (' athleta beds ') of Fakirwadi, received after completion of fasc. I. In 
whorl-shape it is between P. hexagonum (Sow.) and P. granulosum (d'Orb.), but 
the venter of the inner whorls shows beginning of differentiation, as in Somali­
nautilus. J. H. Smith Colln. (No. 1). 

Figs. 2a, b. SINDEITES a:fi. SIC'iDENSIS, sp. nov. Side-view in natmal size (a) and enlarged X 2 (b) 
of a small example from the Callovian of Jessulmir, Sinde, India. B. M. 
No. C. 23547. Maj . Gen. B. M. Skinner Colin. P. 98. 

Fig. 3. PARCECOTRAUSTES (mcoTRAUSTES �) sp. nov.1 Plaster cast of original impression 
(Waagen's pl. X, fig. 3) with two indistinct smaller examples. Bathonian (�). 
Patcham Group, South of Nurrha. P. 80. 

Fig. 4. HEMILYTOCERAS � REX (W aagen) Fragmentary exampl� from the red ironstone Katrol 
Beds (Kimmeridgian) of Ler, received after completion of fasc. I. It is figured 
to show resemblance to Hemilytoceras sutils, Oppel sp. (Zittel, 1868), pl. XII). 
J. H. Smith Colin. No. 2. 

Figs. 5a--c. SuBBONARELLIA DECIPIENS, sp. nov. Side-and peripheral views, and suture-line (en­
larged and diagrammatic) of holotype. Callovian, anceps beds (jraasi zone �). 
Fakirwadi. J. H. Smith Colln. P. 98. 

Figs. 6a-c. KBERAITES FERRUGINEUS, sp. nov. Side-view and outline whorl-s�ction of frag­
mentary holotype (a, b), and side-view of a smaller paratype (c), from the Upper 
Callovian (anceps beds ) of the Ler-Hamundra Ellipse. J. H. Smith Colin. 
Nos. lOa, b. P. 110.  

Fig. 7. PRoTCECOTRAUSTES DUNDRYENSIS (H. Woodward MS) nov. Genotype. Inferior Oolite, 
sauzei zone (B. M. No. 67855), Dundry, Somerset. P. 78. 

Figs. 8a, b. PBYI.LOCERAS CHANTREI (Munier-Chalmas) Petitclerc (1917, p. 37, pl. Y, figs. 10-11). 
Divesian ( ' athleta beds ') lamberti zone 1, Faki.rwadi. J. H. Smith Colln. This 
was received too late for incorporation in Mem. No. 2 of this volume. The 
whorl-section and thickness (36%) as well as sutme-line, show very good 
agreement with Peticlerc's types. P. kunthi (N eumayr) referred to on p. 40 
of Vol. IX, Mem. No. 2, has more convex sides. Roman and Riche (1921, 
p. 174) stated that P. chantrei seemed to be the Oxfordian (ardatus zone) 
representative of the Callovian P. obtusum (Kuder-natsch) from Swinitza. ; 
but in 1924 (p. 41) Roman recorded and figured P. chantrei from the Callo­
vian of Naves. 

Fig. 9. PTYCEOPBYLLOCERAS, sp. ind. Side-view of an imperfect specimen, resembling P. 
vican·um (Waagen), but from a higher bed. The suture-line is not visible (matrix 
being crystalline calcite) so that it is difficult to compare this specimen with 
P. euphylloides (Till). Upper Callovian, anceps beds, Fakirwadi. J. H. Smith 
Colin. (Received after completion of fasc. I). 

Figs. lOa, b. SINDEITES SINDENSIS, sp. nov. Side-and peripheral views of holotype from the Callo­
vian of Jesmlmir, Sinde, India. B. M. No. C. 23545, Maj.-Gen. B. M. Skinner 
Colln. (For suture-line see Bull. Amer. Pal. 1925, No. 44, pl. I, fig. 6b). P. 98. 

Figs. lla, b. SuBBONARELLIA DECIPIENS .. sp. nov. Side-view and restored outline whorl-section of a 
body-chamber fragment, with portion of inner whorls. Callovian, upper anceps 
(jmasi?), zone, Fakirwadi (Bowl). J. H. Smith Colin. P. 98. 

Fig. 12. SU11BONARELLIA MANIALENSIS, sp. nov. Side-view of fragmentary holotype. Callovian ? 
(or fmasi zone ?), bed No. 2, S. Manjal. Blake Colin. No. 123. (Referred to, 
1924a, p. 24, as Oecotraustes cf. conjugens, Loczy). P. 99. 

Figs. 13a, b. SuBBONARELLIA MANIALENSIS, sp. nov. Side-view and complete suture-line (enlarged 
and diagrammatic) of paratype. Callovian " anceps beds," Fakirvadi (Bowl). 
J. H. Smith Colin. P. 99. 

Fig. 14. SuBBONARELLIA, sp. ind.  Side-view of a body-chamber fragment from the Callovian 1 
(or fraasi zone � )  of S. Manjal, bed No. 2. Blake Colin. No. 126 (referred to, HI2.J:a, 
p. 24 as Oecotraustes sp. ind.). P. 100. 
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PLATE X. 
Ftgs. la, b • .ALomiA, sp. ind. Lateral- a.nd peripheral vie� (with restored outlines ) of a frag­

mentary example from Khera Hill (belt No. 4= Golden 
Oolite). Lower Callovian, upper macrocephalus ( = diad­
ematus) zone. J. H. Smith Colln. (No. 6). P. 84. 

Figs. 2a, b. .ALoma aff. OBSOLET.A. (Roilier). a. Small fragment (enlarged x2) showing suture­
line. b. Specimen previously (1924, pp. 5 and 22) 
recorded as Alcidia c£. subdiscus. Juma.ra, bed No. 10. 
Lower Callovian, upper macrocephalus ( = diadematus) 
zone. Blake Colln. Nos. 112 and 111. P. 83. 

Figs. 3a-c. .Al.oroa INFLAT.A, sp. nov. (a, b). Side- and peripheral views of larger holotype. (c). 

Fig. 

Side-view of smaller paratype, with suture-line. Jumara, 
Bed No. 10. Lower Callovian, upper macroceplwlus 
( = diadematus) zone. Blake Colln. Nos. 113 and 115. 
P. 85. 

4. BoN.A.RELLIA FORNIX (J. de C. Sowerby) . Side-view of a slightly worn example from 
Khera Hill, " bed No. 6," LoW'er Callovian, upper 
macrocephalus ( =-diadematus) zone t J. H. Smith Colln. 
P. 96. 

Figs. 5a, b. ALoma nuBa nom. nov. Side- and peripheral vieW's of W aagen' s Oppelia subcostaria 
pl. X, fig. 1). Golden Oolite, Khera. (Lower Callovian, 
upper macrocephalus [ =diadematus] zone). G. S. I. Colln. 
No. 1/917. P. 82. 

Fig. 6. ALoma MIMETIO.A. nom. nov. Peripheral vieW' of the second example figured by Waagen 
as Oppelia subcostaria (pl. X, fig. 2). Golden Oolite, 
Khera . LoW'er Callovian, upper macrocephalus ( =diad­
ematus) zone. G. S. I .  Colln. No. 1/918. P. 86. 

Figs. 7a-c. P.A.RALOma JrHENGARI, sp. nov. Side-view (a) of a fragmentary example from Samatra, 
with separated inner whorls of the same (b), and peripheral 
view of another specimen (c) from Fakirwadi. Divesia.n, 
upper ' athleta beds ' (= lambert$ zone). G. S. I. (K-ft�o) 
and J. H. Smith Collns. P. 88. 

Figs. Sa-c. SINDEITEB W..U.GENI, sp. nov. Side-(a) and peripheral (b) views of type and restored 
outline whorl-section, (c) enlarged x2. For I!Uture-line see 
pl. XII, fig. 6. Callovian, Chari. (Waagen's original of his . 

pl. XI, fig. 6 and pl. XII, fig. 8 = Oppelia orientalis, pars, 
non d'Orbigny). P. 97. 

Il'igs. 9a-d. CHAN.A.Sa, sp. juv. ind. Side- and peripheral views in natural size (a, b) ; side­
view enlarged x2 (c), and suture-line, enlarged (d), of the 
Madagascar example, recorded in 1.925 (b, p. 1 1, No. 20). 
Callovian, Ankidalle. J. Stansfield Colin. P. 98. 
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PLATE XI. 

Fig. 1. Bo:ruBEJ.x.u FORNIX (J. de 0. Sowerby). Side-view of holotype.. Hills 12-15m. north of 
Bhuj. Geol. Soc. Colln. (B. M. No. 10079) : 
Lower Callovian, upper macrocephalus ( = 
diademat·us) zone 1 P. 96. 

Figs. 2a, b. SuBLUNULOOERAS DYNASTES (Waagen). Side- and peripheral views of septate inner 
whorls, from the Divesian (' athlete;, beds '). 
North of Fakirwadi village. J. H. Smith 

Fig. 3. " " .. 
Colln. No. 8. P. 125. 
Peripheral view of inner whorl of holotype 
(Waagen's pl. XIII, figs. 6a, b), from the 
Divesian ' athleta beds ' south�east of Nurrha. 
G. S. I. Colin. No. 1/948. P. 125. 

Figs. 4G, b. PARALOIDIA GLABELLA (Bean MS) Leckenby sp. Side-view and suture-line of bolo­
type from Castle Rock, Scarborough, YorkS. 
Divesi n, lamherti zone 1 B. M. No. 39562 
(W. Bean Colln.). P. 88. 

Figs. 6a, b. SUBLUNULOOERAS "PRELAIRENSE, sp. nov. Side- and peripheral views of holotype 
(body-chamber) from the upper Callovian 
(anceps beds) of Fakirwad.i. J. · H. Smith 
Colln. P. 122. 

Figs. 6a, b. Su-»LUNULOCERAS 1 sp. nov. [1 a.:ff. LAIRENSE (Waagen)]. Side and peripheral 
views of a fragment transitional to Campy• 
lites, showing tricarination of periphery. Di­
vesian (Lower Dhosa Oolite) of Fakirwa.di. 
J. H. Smith Colln. No. 19. P. 123. 

Fig. 7. PUTEALIOERAS VIJAYA, sp. nov. Side-view of holotype from the Divesian ' athleta beds ' 
of Fakirwadi. (For peripheral view see pl. 
XIII fig. 2). J. H. Smith Colin. No. 13. 
P. 111 .  

Figs. 8a-c. Km:RAITEs 1 vARicosus, sp. nov. Side- and peripheral views of a body-chamber 
fragment, and outline whor]-section. Upper 
Callovian, anceps beds, Fakirwadi. J. H. 
Smith Colln. P. 109. 

Figs. 9a, b. PUTEALIOERAS INTERMEDIUM, sp. nov. Side-and peripheral views of holotype, from 
the Divesian (' athleta beds ') of Sa.ma.tra. 
J. H. Smith Colln. No. 7.  P. 112.  

Fig. 10. Su-»LUNULOCERAS LAIRENSE (Waagen) var. PLANA, nov. Side-view of a nearly complete 
example from the Divesian (' athleta beds 1) 
of Fakirwadi. J. H. Smith Colln. No. 11. 
P. 123. 

Figs. lla-c. .ALoma, sp. juv. Side-view, outline whorl-section and'suture-line of one of Waagen's 
syntypes of Oppelia nurrhaensis (pl. XIV, 
fig. 3 only). East of Nurrha, Upper Chari 
Group, fraasi zone. P. 87. 

Figa. 12 a, b. Pu'IEALICERAS :BISlTLCATUM sp. nov. Side-and peripheral views of body-chamber 
fragment from the Divesian (' athleta beds ') 
of Samatra. J. H. Smith C.olln. No. 10. 
P. 1 14. 
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PLATE XII. 

Figs. la, b. Pl:rn:ALIOERAB VIJAYA, sp. nov. Side- and sectional views of a fragmentary paratype· · 

from the Divesian, ' athleta beds ' of Faki.rwadi. 
G. S. I. Colln. No.K1�. P. 111. 

Figs. 2a-e. PUTEALICEB.AS TB.ILIN EATUM (Waagen). (a, b). S�de- and peripheral views of a body 
cham her fragment, with portions of inner whorls 
from the fraasi zone bed No. 2, of S. Manjal. 
Blake Colln. No. 121. (c) Outline whorl-section 
of var. CRASSA nov., from the ' athleta beds ' of 
Samatra. J. H. Smith Colln. P. 1 10. 

Figs. 3a, b. BoNAB.ELLIA FOB.NIX (J. de C. SOWEB.BY). Side-view in natural size (b) and enlarged 
X2 (a) of a young example entirely septate, and 
smooth, but with angular periphery and spiral' 
groove. Out of matrix of holotype (pl. XI, fig. 1). 
Geol. Soc. Colln. (B. M.). P. 96. 

BoNAB.ELLIA FOB.NIX (J. de C. Sowerby). Side-view in natural size (b) and enlarged 
x 2  (a) of an evolute and coarsely ribbed, 

example, out of same block o£ matrix. P. 96. 

Figs. 5a-c. " " , Side-view in natura] size (a) and enlarged 
side-view ( x2) of opposite side (b) an·d enlarged 
suture-line (c) of a finely crenulate example. Out 
of same block of matrix. P. 96. 

Fig. 6. SINDEITES WAAGENI, sp. nov. Suture-line (enlarged and diagrammatic) of the example · 
figured in pl. X, figs. 8a-c. Callovian, Chari. P. 97. 

Figs. 7a, b. SU»LUNULOCERAS DISCOIDES, sp. nov. Side- and peripheral views of holotype, marked 
" Harpoceras 1 Without label, facies is ' athleta ' 
of Samatra ". Divesian. J. H. Smith Colln. 
P. 126. 

Fig. 8, A.LciDIA NURRHAENSIB (Waagen). Part of Waagen's holotype (enlarged x i!) to show 
suture-line. North-west of Jumara, Upper Chari 
Group, fraasi zone. G. S. I. Colln. No. 1/915. 
P. 87. 

Figs. 9a, b. PlJTEA.LICERAS INTERMEDIUM, nov., var. ROBUSTA nov. Side-and peripheral views· 
Divesian, ' athleta Beds' of Faki.rwadi (Bowl). 
J. H. Smith Colln. P. 112. 

Fig. 10. PUTEALIOERAS TRILINEATml (Waagen). Septal surface, at posterior end of body-chamber 
of a very large example from the Divesian, 
' athleta beds,' of Faki.rwadi. J. H. Smith Colin •. 

No. 22. P. 1 10. 
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PLATE XIII. 
Figs. lo, b. StmLUNULOCERAS DISCOIDES, sp. nov. Side- and ventral views of an example, transi­

tional to 8. dynastes, from the Divesian ( ' athleta beds ') of Fakirwadi. G. S. I_ 
Colin. K T\\· P. 126. 

Fig. 2. PuTEAL!cERAB VIJAYA, sp. nov. Peripheral view of holotype, figured in pl. XI, fig. 7, 
from the Divesian (' athleta beds ') of Fakirwadi. J. H. Smith Colin. No. 13. 
P. Ill.  

Fig. 3.  PuTEA.L:rcERAB, sp. juv. Immature example which di:ffers from the young of all the­
species here described. Callovian or Divesian (' athleta beds '1)  of S. Manjal, bed 
No. 2, Blake Colin. (No. 127). P. 1 115. 

Fig. 4. PRoscAPHITES cf. BERMONIS (Noetling). Side-view of the example previously recorded 
(1924, pp. 6, 25) as Taramelliceras sp. (cf. episcopalis, de Loriol). From the 
Divesian (renggeTi zone= base of Dhosa Oolite) of West Juria (" Upper zone"). 
Blake Colin. No. 183. P. 134. 

Fig. 5. PuTEALICERAS 1 sp. ind. nov. Side-view of a badly preserved example from the Dhosa 
Oolite (Divesian, renggeri zone 1) of Ler. J. H. Smith Colin. P. ll5. 

Fig. 6. CAMPYLITES SECULA (Bean MS) nov. Side-view of a fragment with inconspicuous umbilical 
tubercles, transitional to Lunuloceras. Divesian, renggeri zone, of Samatra. 

J. H. Smith Colin. P. 128. · 

Fig. 7. 0AMPYLITES SECULA (Bean MS) nov. Side-view of a fragment agreeing with Waagen's 
' Harpoceras rauracum (Mayer) ', from the Divesian (renggeri zone 1) of Samatra 
(Mayaites pclyphemus bed). J. H. Smith Colln. P. 128. 

Figs. So, b. LUNULOCERAB, sp. juv. Side-views of two small examples from the Divesian 1 (' ath­
leta beds ') of Charwar, bed No. 2 .  Blake Colln. Nos. 137, 138. P. 121. 

Fig. 9. LUNULOCERAB ORIENTALE (Crbigny). Side-view of J. de C. Sower by's original of 'Ammd' 
corrugatus ' (1840, pl. XXIII, fig. 12), the holotype of the species, from Chari, 
Callovian, anceps beds. B. M. (Geol. Soc. Colln. No. 9924). P. 118. 

Figs. lOa, b. PsEUDOBRIGHTIA DHOSAFNSIS, sp. nov. Side- and peripheral views of holotype, from 
the Dhosa Oolite (Divesian or Lower Argovian) of Fakirwadi. J. H. Smith· 
Colln. P. 1 16. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

Fig. 14:. 

Fig. 15. 

Fig. 16. 

HEcTICOCERATOIDES SUBORIENTALIS, Spath. Side-view of the example in the Blake­
Colin. (No. 117) previously (1924, pp. 5 and 22) recorded from Bed No. 10 of 
Juruara. Lower Callovian, diademaius beds. P. 106. 

SuBLUNULOCERAS 1 (LUNULOCERAS 1), sp. ind. Side-view of a doubtful, immature 
example, with asymmetrical suture-line. Divesian (' athleta beds ') of Jikadi (No. 
22). Blake Colin. No. 144. P. 1 21 .  

CAMPYLITES SECULA (Bean MS) nov. Side-view of a complete example, with last half of 
body-chamber accidentally displaced, from the Dhosa Oolite (Divesian, renggeri" 
zone) of Wanda (zone 1). Blake Colin. No. 156. P. 128. 

PHLYCTICERAS WAAGENI S. Buckman. Peripheral view of Waagen's holotype, with 
restored outline of aperture. N. E. of Gudjinsir. Upper Chari Group, fraasi 
zone. G. S. I. Coll.n. 1/195. P. 90. 

PHLYCTICERAS SCHAUMBURG! (Waagen). Side-view of a complete body-chamber, with 
impression of septate inner whorls. Samatra. Upper Chari Group, fraasi zone. 
G. S. I. No. K. lr2P. · J. H. Smith Colin. P. 91 . 

SINDEITES, sp. nov. ind. Side-view of an example (in matrix) from the 'athleta beds, 
Fakirwadi. (Callovian 1 exact horizon unknown). f. H. Smith Colin. No. 16. 
P. 9il. 

Fig. 17. HILDOGLOOHICERAS KOBELLIFORME (Bona.relli). Suture-line (enlarged and rliagrammatic 
of Waagen's type (pl. XIII, fig. 12) from the Upper Katrol Gro11p (Zrtmtrs Sha.le11), 
south-west of Nurrha. G. S. I. Colln. No. 1/954. P. 1 59. 
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PLATE XIV . 

.Pig. 1. Bum.UNULOCEBAS LAIBENSE (Waa.gen). Side-view of a closely ribbed example from the 
' athleta beds ' (Divesian) of East Ler (bed 
No. 8). Blake CoHn. No. 158. (For sJ.tllre 
line see pl. XVIII, fig. 8). P. 123 . 

.Figs. 2a-c. BoNABELLIA, sp. ind. Side-view of body-chamber fragment (a) with peripheral view, 
enlarged X2 (b) and restored outline 
whorl-section (c) . Divesian, probably lam­
berti zone, Fakirwadi. J. H. Smith Colin. 
P. 95. 

Mi.gs. 3a-c. LOBIOLOCERAS cf. INOONSPICUUM (de LoRIOL). Side-views in natural size and enhrged 
X2 (a, b), and side-view of another example 

(c) , from the Divesian (' athleta beds ' )  of 
Fa.kirwa.di. J. H. Smith Colin. P. 132 . 

.Fig. 4. PUTEALICERAS INTERMEDIUM, sp. nov. var SAMATRENSE nov. Sid3-View of complete 
example from the Divesian, ' athleta beds, '  
of S::�.matra. J. H. Smith Colin. No. 9. 
P. 112. 

·Fig. 5. PUTEALIOEBAS PSEUDODYNASTES, sp. nov. Side-view of holotype, from the Divesian 
( ' athleta beds ') of Fakirwadi. J. . H. 
Smith Colin. P. 1 13 . 

.Fig. 6. TABAHELLICEBAS KAOHHENSE (Waagen). Side-view of fragmentary inner whorls of an 
exampla transitional to T. gibbosum, showing 
suture-line. Katrol Beds (Middb Kimmerid­
gian) of Fakirwadi. J. H. Smith Colln. 
No. 26a. P. 134 . 

.Fig. 7. TARAMBLLICEBAS TRANSITORIUM, sp. nov. Petipheral view of para type from Katrol Beds 
(Middb Kimmeridgian) of Ler . J. H. Smith 
Colin. P. 142 . 

.Fig. 8. TABAMELLIOEBAS TRANSITOBIUM, sp. nov. Side-view of holotype from the Katrol Beds 
(Middle Kimmeridgian) of Ler. J. H. Smith 
Oolln. P. 142 • 

.Figs. .  9a, b. TARAMELLICEBAS PLANIFRONS, sp. nov. Side-view of holotype, and pe1ipheral as­
pect of sepa:tated inner whorls of the same. 
Kat:tol Beds (Middle Kimmeridgian). Lo­
cality unrecorded. (Marked ' Dhosa Oo ­
lite ') .  G. S. I. Colin. No. K. #r· P. 14:3. 

Fig. 10. TARAHELLICERAS cf. SUOOEDENS (Oppel) Zittel sp. Side-view of a body-chamber frag­
ment from the Katrol Beds (Middle Kim­
meridgian) of Fakirwadi. G. S. I. Colin. No_. 
K. T\2a . P. 141 .  

IFig. 11.  LUNULOOEBAS NISOIDES, sp. nov. Suture-line, enlarged and diagrammatic, of holotype 
figured in pl. XV, fig. 5. Divesian, ' athlcta 
bads,' unlocalised. J. H. Smith Colin. 
P. 120. 

�ig. 12. TABAMELLICEBAS KAOHHENSE (Waagen). Peripheral view of a coarsely ornamented 
example from the Katrol Beds (Middle 
Kimmeridgian) of Ler. J. H. Smith Colin. 

'Fig. 13. , " " 

No. 17. P. 134. 
Peripheral view of the smooth example figured 

in pl. VIII, fig. 4.  From the Katrol Beds 
(Middle Kimmeridgian) of Fakirwadi . J. H. 
Smith Colln. No. 10. P. 134. 

J.l'ig. 14. TABAMELLICERAS a.ff. HOLBEIN! (Oppel) . Side-view (reduced X 3/5) of a septate example, 
showing suture-line. Katrol Beds (Middle 
Kimmeridgian) ,  Habye. J. H. Smith Colin. 
No. 13 (Photo J. H. Smith). P. 138. 
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PLATE XV. 
Figs. 1a, b. SUBLUNULOOEBAB a.ff. NODOSULCATUM (La.husen). Side• and peripheral views of a 

completely septate specimen, weathered at the 
end, from the (DiveRian) ( ' athleta beds ' )  of Ler. 
J. H. Smith Colin. P. 124. 

�ig. 2. KHERAITES IGNOBILIS (J. de 0. Sowerby). Peripheral view of hole type from near Chari. 
Lower Callovian, diadematus (or rehmanni? }  zone. 
(B. M. Geol. Soc. Colin. No. 9983). P. H8. 

Fig. 3. PABALCIDIA KHENGABI, var. APEBTA nov. Side-view of type, with over half-a�v.-horl of 
body-chambel'. Fakirwadi.  Divesian, upper 
' atkleto. beds '=lamberti zone. · J. H. Sm ith Colln. 
No. 51. P. 88. 

: Figs. 4a-c. BoNABELLIA BIOOSl'ATA (Stahl). Side-view, natura] size (a), side-view of oppoRite 
side {b, enlarged X 2) and peripheral view [c, X2) 
of septate fragment, with suture-line. Divesian, 
lamberti zone (upper ' atkleta beds '), Fakirwadi. 
J. H. Smith Colin. P. 95. 

Fig. 5. LUNULOOEBAB NISOIDES, sp. nov. Side-view of holotype. ' Atkleta beds ' (Divesian n,  
unlocalised, probably Fakirwadi. J. H. Smith CoJln. 
(For suture-line, see pl. XIV, fig. ll) .  P. 1 20. 

· Fig. 6. liECTICOOEBAS sp. ind. Side-view of a doubtful example, with inner whorls corroc ed. 

Fig. 7. PHYLLOCEBAB LODAENSE, Waagen. 

Probably from the ' atkleta beds ' (Callovian) of 
Ler. J. H. Smith Colln. (found by Dr. Tambe.) 
P. 105. 

Side-view of unusually well-preserved, septate, inner 
whorls, showing six faint constrictions and various 
layers of test, from the ' ath.leta hens ' of Ler. 
J. H. Smith Colin. (Received too late to be 
figw:ed in fascicule I). 

Fig. 8. TABAMELLIOEBAB a.ff. SUBKOBYI, sp. nov. Whorl-nagment showing suture-line and 
representing a more compressed variety. Ka.trol 
Beds (Middle Kimmeridgian), probably from 
Fakirwadi. J. H. Smith Colin. P. 146. 

Fig. 9. TARAMELLICEBAB aff. FRANOISOANUM (Fontannes). Peripheral viev. of a large example 
from the Katrol Beds (Middle Kimmeridg:an) 
of Fakirwadi. J. H. Smith. Colin. P. 139. 

>Figs. lOa-c. TABAMELLIOEBAS GIBBOSU.M, sp. nov. Side-v1ew and outline whorl-section, and 
inner whorls (separated) of holotype from the 
Katrol beds (Middle Kimmeridgian) of Ler. 
J. H. Smith Colin. No. 35. P. 140. 

�ig. 11 .  SUBLUNULOCEBAS cf. DISOOIDES sp. nov. Side-view of part of  the outer whorl of  a doubt­
ful example (slightly weathe, ed), showing suioure­
lines. This is the " huge Oppelia," recorded by 
Mr. J. H. Smith, (1 913b, p. 418). Di ye�i,. n 
(' athleta beds') of the Ler-Ha.mundra },lLpae. 
J. H. Smith Colin. P. 126. 
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Figs. la, b. 

PLATE XVI. 
STREBLITES LEPTODISCUS, sp. nov. Side-view of holotype and peripheral view of a 

small paratype from the Katrol Beds (Middle 
Kimmeridgian), probably of Ler. J. H. Smith 
Colln. P. 150. 

Figs. 2a-c. STREBLITES PLICODiscus (Waagen) .  Side-views of (a) a la.rge example showing typical 
ornamentation, (c) a small specimen, with (b) 
opposite side of the same enla.rged X2.  Katrol 
Beds (Middle Kimmeridgian) of Fakirwadi-
J. H. Smith Colin. Nos. 3 and 22. P. 148. 

Fig. 3, GLOCBICERAS DEPLANATUM (Waagen). Side-view of an example with unusually wid e 
spiral groove. Kat.Lol Beds (Middle Kimmerid­
gian) of Fakirwadi. J. H. Smith Colin. No. 2. 
r. 155. 

Fig. 4. HECTICOCERAS a:ff. TURGIDUM, Loczy. Peripheral view of a large, septate, fragment 
from Khera Hill (bed No. 6), Lower Callovian , 
upper macrocephalus ( =diadematus) zone. J. 
H. Smith Colin. No. 27. P. 105. 

Fig. 5. H�CTICOCERAS GIGANTEUM, nom. nov. Cross-section of median whorl of Waagen's 
original (pl. XII, fig. 3) from the Golden 
Oolite of Khera Hiil. Lower Callovian , upper 
macrocephalus ( =diadematu.y) zone. G. S. I. 
Colin. No. 1 /935. P. 104. 

Fig. 6. STREBLITES sp. nov.1 Side-view of a fragmentary example, slightly corroded, from the 
· 

Katrol Beds (Middle Kimmeridgian) of Habye. 
J. H. Smith Colln. P. 152. 

Fig. 7. HECTICOCER.AE! sp. juv. ind. Suture-line of a fragment from the ' sub-anceps '  beds 
(Callovian) of the Ler-Hamundra Ellipse. 
J. H. Smith Colin. P. 105. 

Figs. Ba1. PuTEALICERAs, spp.juv. a:ff. BISULCATUM, sp. nov. (a-d). Side-views of four example&, 
with periphery of d enlarged X 2  (IJ) and com­
plete suture-line, enlarged and diagrammatic 
(j), Divesian (' athleta beds ') of Fakirwadil. 
J. H. Smith Colin. Nos. 2la-d. P. 114. 

Fig. 9. KHERAITES SMITHI, nom. nov. Peripheral view of a body-chamber fragment from Khera 
Hill, bed No. 6. J. H. Smith Colin. Callovian 
(rehmanni 1 or) diadematus zone. P. 108. 

Fig. 10. PUTEALICERAS, sp. ind. nov. Peripheral view of an example transitional between Pseu­
dobrightia dhosaensis and Putealicerar, trili­
neatum. Divesian 1 Bed and Locality un­
recorded. J. H. Smith Colin. No. 16 .  P. 115. 

Figs. lla, b. 

Figs. J 2a, b. 

TARAMELLICERAS NEREIFORME, sp. nov. SidE- and peripheral views of holotype 
with last third of outer whorl belonging tt' 
body-chamber, Katrol Beds (Middle Kimmerid­
gian) of Fakirawdi.  J.  H. Smith Colin. P. 145. 

" " , Side- and peripheral views of completely 
septate paratype, from same bed'l. G. S. I. 
Colln. No. K. /l-g· P. 145. 
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PLATE XVII. 
Figs. la-d. STREBLITES PLIOODISOUS (Waagen). (a, b) Side-and peripheral views of a fragment­

ary example from the Ka.trol Group (Middle 
Kimmeridgian) of Wala.khavas (" above zone 
T "_\.. [ The figure does not show the distant 
outet crescents]. Blake Colln. No. 164. (c, d) . 
Side- and front-views of a smaller Fakir-wadi 
example. J. H. Smith Colin. P. 148. 

Figs. 2a-d. LoRIOLOOERAS OANALIOULATUM (Quensted.t). Side-view (a), side and peripheral views 
enlarged x 2  (b, c), and complete suture-line, 
enlarged and diagrammatic (d), of fragmentary 
examples from the Divesia.n ( ' athleta beds ') 
of Fakirwadi. J. H. Smith Colin. P. 133. 

Fir. 3 o; b, TARAMELLIOERAB sp. juv. (KACHHENSIS group) .  Innermost whorls, (natural size and 
enlarged X 2) showing sutuTe-lines. Katrol 
Group (Middle Kimmeridgian) of Fa.kirwadi. 
J. H. Smith Colin. No. 26a. P. 134. 

Fig. 4a, b. TARAMELLIOERAB JlJMARENSE sp. nov. Side-and peripheral views of holotype from the 
Dhosa Oolite(Argovian, transversarius zone 1) 
of Jumara.. Blake Colin. No. 116. P. 143. 

Fig. 5. SUBLUNULOOERAS aft. LAIRENSE (Wa.agen ) var . PLANA nov. Side-view of a complete 
example, transitional to Lunuloceras, from 
the Divesian (' athleta beds ') of Samatra. 
G. S. I. Colln. No. K. n"G"· P. 123. 

Fig. 6. SUBLUNULOOERAB LAIRENSE (Waagen). Immature example with striking resemblance to 
Cardioceras, from the Divesian ( ' athleta beds ') 
oi West Ka.trol (bed No. 4). Blake Oolln. 
No. 207. P. 123. 

Fig. 7. SUBLUNULOCERAS 1 {LUNULOOERAB 1) sp. ind. Side-view of a doubtful fragment, transi­
tional between Lunuloceras and Sublunuloceras 
lairense (Wa.agen). From the ' athleta beds ' 
of Fakirwadi (Bowl). J. H. Smith Colin. 
No. 1 1 .  P. 125. 

Figs. Sa, b. TARAMELLIOERAS BUBKOBYI, sp. nov. Side-and peripheral views of holotype from the 
Katrol Beds (Middle Kimmexidgiait) of Fakir· 
wadi. J. H. Smith Colin. P. 146. 

Figs. 9a, b. GLoomcERAS DEPLANATUM (Waagen). Side-and pe�ipheral views of adult example 
from the Katrol Beds (Middle Kimmerid­

F1g. 10. PUTEALIOERAB TRILINEATUM (Waagen) 
gian) of Habye. J. H. Smith Oolln. P. 155. 

var. COMPRESSA nov. Suture-line, enlarged and 
d.iagrammatic, of an unlocalised fragment, pre­
&Ulllllobly- from the ' athleta beds ·• of Fakir­
wadi. J. H. Smith Colin. P. 110. 
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PLATE XVIII. 
Figs. 1tJ, b. TABAMELLICERAS KAOHHENSE (Waagen). Side-view and outline whorl-section of a. 

fully-grown example from the Katroi Beds (Middle 
Kimmeridgian) of East Ler. G. S. I. Colin. No. 
K. -rl\-a• P. 134. 

Pigs. 2tJ, b. TABAMELLICERAB PBEUDOFLEXUOSUM (Favre). Side- and peripheral views of an 
example from the Katrol Beds (Middle Kimmer­
idgian) of Ler. J. H. Smith Colin. No. 14. 
P. 141. 

Figs. 3a, b. TARAMELLICERAB, sp. nov 1. Side- and outline sectional views of an unique example 
from the Katrol Beds (Middle Kimmeridgian) of 
Fakirwadi. J. H. Smith Colin. P. 137. 

Figs. H, b. ERYMNOCERAB DOROTHEA, sp. nov. Sicle-and peripheral views of the example des­
cribed by Mr. J. H. Smith (1914b, p. 813) as 
" Holcostephanw.." ' At�leta Bed.s,' Fakirwadi. 
(The contracting body-chamber, as Mr. Smith 
pointed out, is probably uncrushed). 

Fig. 5. TARAMELLICERAB PLANIFRONS, sp. nov. Peripheral view of paxatype, figured in pl. 
XIX, fig. 2. From Katrol Beds (Middle Kimmer­
idgian) .  Locality unrecorded. J. H. Smith CoOn. 
No. 23. P. 143. 

Fig. 6. TARAMELLICERAB aff. KAOHHENBE (Waagen). Peripheral view of a coarsely tuberculate 
example, transitional to T. akher. From the Katrol 
Beds (1\fiddle Kimmeridgian) ot Walakhavas. J. 
H. Smith Colin. P. 134. 

Fig. 7. BRIGHTIA, sp. ind. Outline whorl-section of fragment froin the CalloVian? ,  'atllleta beds ', 
of Ler. J. H. Rmith Colin. (found by Dr. Tambe). 
P. 121 . 

Fig. 8. SUBLUNULOCERAS LA.IRENSE 

Figs. �. LUNULOCERAS sp. juv. 

(Waa.gen). Suture-line, enlarged and diagrammatic, of 
example figured in Pl. X�V, fig. 1 ,  from the Dive­
sian of E. Le1 (bed No. 8). Blake Colin. No. 158. 
P. 123. 

Side-view (a) and side- and periphexal views enla1ged X2 
(b, c) of a doubtful immature example from the 
Divesia.n (' athleta beds ') of Fakirwadi. J. H. Smith 
Colin. P. 121. 

Fig. 10. t.AR.AMELLICERAS CF. COMPSUM (Oppel). Outline whorl-section of an example from the 
Katrol Beds (Middle Kimmeridgian) of (probably) 
Ler or Fakirwadi. J. H. Smith Colin. P. 1:!7. 
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PLATE XIX. 
Fig&. la-o. lNDOOEPHAL11ES KHEBAENSIB, sp. nov. Side-view (a) of original of J. de 0. 

Sower by's Amm. kerveyi va.r. (1840, pl. XXIII 
fig. 5) from Chaui. B. M. (Geol. Soc. CoUn. 
No. 9976). Macrocephali tan (Lower Callovian, 
diad6matus zone). Agrees with the inner 
whorls of the large example figured in 
Waagen's pl. XXVI ; (b and c) outline whorl 
sections, full diameter apa:rt. (See also pl. 
XXI, fig. 5). 

Fig. 2. TARAMELLIOERAS PLANIFRONS, sp. nov. Side-view of paratype, from the Katrol Beds 
(Middlo Kimmeridgian). Locality unrecorded. 
J. H. Smith Colin. No. 23. P. 143. 

Figs. 3a, b. TA.BAliELLIOERAS NEREIFORME, sp. nov. Side-view and outline whorl-section of a 
second paratype from the . Katrol Beds (Middle 
Kimmeridgian) of Faki:rwadi. J. H. Smith 
Colin. P. 145. 

Figa. 4a, b. TARAMELLIOERAS AltBER, sp. nov. Side-view and sectional outline of a variety with 
more tabulate periphery and more flattened 
sides than the type. Ka trol Beds (Middle 
Kimmeridgian), locality unrecorded. J. H. 
Smith Colin. P. 1 35. 

Fig. 5. B'n.DOGLOOmOEBAB ¥ PLA.NWI (Waagen). Suture-line, enlarged and diagrammatic, of 
holotype (Waagen's pl. XI, fig. 3) at diameter of 
20mm. Katrol Beds (Kimmeridgian 1) South­
west of Nurrha. G. S. I. Colin. No 1/926. 
P. 160. 

Fig. 6. GLoomoEBAB � PROPINQUUM (Waagen). Suture-line, enlarged and diagrammatic, of holo­
type (Waagen's pl. XI, fig. 4) at diameter of 
25mm. Katrol Beds (Middle Kimmeridgian), 
.Khera. G. S. I. Colin. No. 1/927. P. 158. 

Fig. 7. PAOHYCEBAS INDIOUM, sp. nov. Inner whorls of a large example from the upper ' atkleta 
beds' (duncani 1 zone) of Ler. J. H. Smith Colin. 

Figs. Sa, b. KAMPTOKEPHALITES LAMELLOSUS (J. de C. Sowerby).  Side-view and outline whorl-sec· 
tion of holotype of J. de C. Sowerby's Amm. 
lamellosus (1840, pl. XXIII, fig. 8) from Chari . 
B. M. (Geol. Soc. Colin. No. 9979). Macro­
cephalitan (Lowe1· Callovian, diadernatus zonu). 

MGIPC-.M-V-2-10-4·1·28- ·425 , 
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