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Vi PREFACE

It is to some extent owing to this uncertainty of the strati-
graphical order and to gaps in the detailed succession that the
vagueness of the ammonite classification 1s due; but not
alone to this cause. Perhaps beyond other orders of inverte-
brates the Ammonites offer almost insuperable difficulties of
classification, largely owing to their exuberant variability and
the comparatively few characters upon which the changes
of form are rung. So long as the principle of recapitulation
could be relied upon to elucidate their phvletic relationships,
it was possible to classify ammonites with some show of reason ;
but when the phenomenon of canogenesis is claimed as
commonly prevalent, ammonite classification becomes far more
difficult ; and the difficulties are almost insuperable when the
principle of recapitulation 1is entirely disavowed, and as dis-
credited as Dr. Spath in this volume declares it to be.

It follows, then, that the implications of phylogeny in the
systematic scheme here put forward are but faint, and such
relationships as it expresses are mainly dependent for their
sanction upon the stratigraphic position of the forms described.
It 1s only necessary to note that the alternative relationships
so often admitted by Dr. Spath, and 1mplying such widely
divergent views, show on what a fluid basis the classification
which he prefers is based ; and that until a more stable phylo-
geny 1s expressed, it is impossible to say how far the principle
of recapitulation proves helpful or useless to indicate relation-
ship.

The two volumes will, however, give a complete conspectus
of all the known Triassic forms, classified as a system, which, if
open to criticism in the elasticity of its phylogenetic impli-
cations, at least contains as much phylogeny as our present
knowledge allows. If it does not solve the problem of ammonite
evolution to everyone’s satisfaction, it is a great contribution
to the facts on which any future solution must depend.

Throughout the preparation of this work, Dr. Spath has had
the clerical help of Mr. A. Reeley, especially in checking,
‘labelling and preparing the index.

W. D. LANG,
June, 1934. Keeper of Geology.
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PART I—INTRODUCTION

A. GENERAL CONSIDERATIONS.

THis volume of the Catalogue deals only with the Triassic
Ammonoids, and its scope is strictly defined, even in the case
of those families that include both Permian and Triassic forms.
The volume, therefore, is not a supplement to the previous
volume (III) published thirty-six vears ago, when there were
few Permian ammonoids in the collection ; it also avoids the
problem of differentiating goniatites from ceratites and
ammonites. Of course it has been accepted more or less
generally that the subdivision of the lobes in a Carboniferous
Pronorites or Dvmorphoceras does not make them ceratites, any
more than the entire lobes and saddles of a Cretaceous dwarf-
form, like Flickia, make it a goniatite. Again, in some Permian
Popanoceratids, the bases of most or all of the lobes may be
subdivided, but in others the subdivision also affects the sides
of the saddles; and the Popanoceratidee may thus be taken
to be a “‘ ceratite ”’ family ; on the other hand the Cyclolobide,
another Permian family, show far more complex suture-lines
than many Cretaceous ammonites. In other genera, like the
Triassic Acrochordiceras or Beyrichites, 1t 1s 1mpossible to
separate the species with ammonitic saddles from those with
ceratitic suture-lines. Hard and fast rules are clearly out of
place, and the inclusive term Ammonoidea is used for all,
especially since the family names Goniatitide (which has
priority before Glyphioceratide) and Ceratitidee now have a
very restricted meaning. Nothing results more clearly from
recent research than that true ammonites were already very
prolific in the Upper Pal®ozoic, and that the Permian system
has fully justified its existence.

Unfortunately it is impossible at present to obtain from
text-books a clear picture of the interrelations of the Ammon-
oidea. Every pal®ontologist feels the lack of a useful classi-
fication of the Ammonoidea as a whole, or deplores the fact
that there is as yet no settled system (A. Morley Davies,
1920). Diener, after Mojsisovics the greatest authority on
Triassic cephalopods, was attacked for listing the Triassic

1



2 AMMONOIDEA

ammonite genera in alphabetical order. He confessed that
this plan was adopted, not only because it considerably
simplified the use of his catalogue, but also because i1t seemed
to him inadvisable, in view of the unsatisfactory state of
ammonoid systematics, to introduce yet another classification.
It is deplorable that Diener left no better summary of his
views than is incorporated in his classification of the Triassic
cephalopoda in Volume IV of Giirich’s ¢ Leitfossilien’ (1925).
But goniatite systematics is in no better state—a fact which
may excuse the present attempt, however inadequate, to
review them.

On examining previous work it becomes clear, first of all, that
Ammonoidea are a far too homogeneous group to be readily
divisible into such larger suborders as would satisfy all workers;
also, that unless we are satisfied to accept a large number of
families of extremely complex interrelations, classifications will
have to be stratigraphical. ‘“ Ammonoidea permiana ’ and
“ Ammonoidea triadica’’ may be, even from a biological point
of view, less objectionable divisions than meaningless suborders
like ‘“ Meso-"’ or ‘‘ Neo-ammonoidea ’’, and, after all, a classifica-
tion by age is more likely to express evolution than one that
neglects the most important time element.

In a recent paper! on the ‘“ Evolution of the Cephalopoda ™ I
discussed the origin of the Ammonoidea and the value of their
various features for classificatory purposes. 1 hold that the
absence of a settled scheme of subdivision of the Ammonoidea
1s partly due to the exaggerated value attached in the past to
so-called palingenetic ‘‘ evidence . This, of course, affects
the goniatite families, here briefly reviewed, as much as all the
Triassic stocks described in detail in the systematic part;
and when starting on this volume (in January, 1925), I found
that I should have to work out my own classification. This I
desired to make elastic in view both of so much uncertainty,
biological and stratigraphical, as well as of lack of material ;
but, of course, it is always easier to separate than to unite.
In many cases the affinities of incompletely known forms had
to be assumed; and the correctness or otherwise of such
guesses, based merely on practical experience, will be matter
for future research. I have, however, avoided as much as
possible long “ series ”’; because to link up, for example, the
Devonian Beloceras, the Lower Triassic Procarnites, and the
Upper Triassic Carnites (as Arthaber does) seems to me a

1 Loc. cit. (Biol. Reviews), 1933, p. 418.









































































































































































































































































































































































































































































































































































































































































MONOPHYLLITID & 301

to Monophyllites, Lerophyllites and Eophyllstes. If the absence
of a distinct third lateral lobe be made the reason for separating
Ussurites from Monophyllites, in Diener’s sense (1915¢, p. 23),
the present species, at least in the young, must be referred to
Ussurites.

HorizoNn aND LocaLiTIES. Lower Anisian (Middle Trias).
Spitsbergen.

SPECIMENS :

C. 26942. Flower Valley, Sassen Bay. (See Spath, 1921, p. 349.)
J. W. Gregory Coll., 1896.
C. 22046. Sassen Bay, Ice Fjord.
W. J. Reynolds Coll., 1920.
C. 37189-90. Sassen Bay, Ice Fjord. '
R. G. Segnat Coll., 1921.

Ussurites arthaberi, Welter.

1915. Monophyllites arthaberi, Welter, p. 115, pl. Ixxxix, figs. la—c.

1915. Monophyllites hara (non Diener), Welter, p. 115, pl. xc, figs.
la—c.

1932. Monophyllites cf. arthaberi, Welter, Wanner, p. 281, pl. xi,
figs. 8a—c.

Diacnosis. Subplatygyral, subleptogyral, sublatumbilicate
Ussurites, with suture-line like that of U. sichoticus (see fig.
100k, p. 286), but with less slender whorls and wider umbilicus.

MEASUREMENTS :

Holotype (Welter) . o115 . 37T . 33 .. 43
M. hara (Welter non Diener) 83 . 37 . -30 . 41
C. 34088 : : . 163 . 36 . 2T . 47T
C. 37212 . . . 40 . 35 . 31 . 42
C. 37213 . : . 4 . 3 . 29 . 44
C. 37214 : : .47 . 38 . 32 43

REMARKs. I agree with Wanner in uniting Welter’s two
forms, but in the smaller examples from Timor, listed in the
above table, the suture-line seems to show the typical Ussurites
features already at an earlier stage than in Wanner’s figured
(and rather compressed) specimen. There is some variation
in thickness, and the largest example, unfortunately, does not
show the inner whorls; but in the smaller specimens the para-
bolar ears, described by Welter in both his forms, are generally
conspicuous. Ussurites hara, Diener sp. (18955, p. 108, pl.
xxxi, fig. 9), has a greater whorl-height and a smaller umbilicus
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a more typical Eophyllites suture-line, with wide external and
almost ammonitic lateral lobes.

Horizoxn aAND Locarities. Upper Eo-trias, Columbitan 2.
K¢éira, Albania.

SPECIMENS :

C. 22937. Baron F. Nopcsa Coll., 1922.

Genus LEIOPHYLLITES, Diener.

1915a, p. 205 ; 1916, p. 102 ; Arthaber, 1927, p. 138.
GENOTYPE. Monophyllites suesst, Mojsisovics, 1882, p. 205, pl. Ixxix,
fig. 4.

Diagnosis. Evolute, generally smooth, serpenticone Mono-
phyllitidee with rounded or compressed whorl-section, arched
venter and three monophyllic saddles in their simple suture-
lines.

DistriBUTION. Lower Middle Trias, Anisian. Alps; Bosnia ;
Hungary ; Albania ; Greece ; Roumania ; Anatolia; Himalayas;
Tonkin ; Japan.

REMARKS. It is possible that the twenty-seven examples
above referred to Fophyllites variabilis include true Leiophyllites,
but their unsatisfactory state of preservation prevents prepara-
tion of the lobes. The immature example figured in Pl. VI,
fig. 1, shows the loose coiling characteristic of the present genus,
but the suture-line of the holotype of Eophyllites variabilis is
far more advanced than it should be in an HEo-triassic precursor
of the Anisian group of L. suessi. On the other hand, Ussurites(?)
decipiens, with a simple suture-line comparable to that of
Leiophyllites, may be closer to the unknown Leiophyllites
ancestor, although i1t leads to the typical large Ussurites and
to Monophyllites s.s. of higher horizons. Letophyllites is thus
not yet definitely recorded from beds earlier than the Anisian,
but there are examples of apparently two different species
(C. 37283-4) from the Pale@ophyllites Beds of Timor, un-
fortunately not showing the suture-line, that may be Leso-
phyllites.

Leiophyllites suessi (Mojsisovics).

Fig. 104b.

1882, p. 205, pl. Ixxix, fig. 4 (Monophyllites) ; Diener, 1915a, p. 206 ;
Kraus, 1916, p. 289 ; Kutassy, 1933, p. 595.

Diagnosis.  Substenogyral, subleptogyral, latumbilicate
Leiophyllates.
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SPECIMENS :

C. 5538b. Schiechlinghohe, near Hallstatt.
E. v. Mojsisovics Coll., 1889.
C. 21042. Stavljan, Volujak Mts., Bosnia.
V. Hawelka Coll., 1906-08.
C. 21063, 21065. Suha, on the Sutjeska, Bosnia.

Same Coll., 1907.

C. 23025. Albania. Baron F. Nopcsa Coll., 1922.
() C. 13079, 14014, 15041. Dil-Iskelessi, Gulf of Ismid, Asia
Minor. Purchased, 1910, 1911.

(Three doubtful fragmentary examples comparable
to the L. cf. suessi figured by Toula, 1896, p. 171,
pl. xx, fig. 7.)
C. 37285-317, 37340-6. Nifoekoko, Toeboelopo, etc., Timor.
M. E. Walsh Coll., 1930.
(These are the doubtful Timor examples discussed above.)

Leiophyllites taramellii (Martelli).
Plate VI, fig. 2.
1906, p. 135, pl. vi, figs. 3, 4.

Diagnosis. Like L. suesst, but with wider umbilicus and more
rursiradiate striation, occasionally accentuated to form oblique
constrictions, scarcely visible on test. Suture-line see fig. 104a,

p. 304.
MEASUREMENTS :
Holotype (Martelli) . 69 (28) . 23 . 17 . -9
C. 20369 . . . b0 . 24 . 19 . B8

ReMarks. This species lies between the more involute L.
suessy and the extremely loosely coiled L. confuciz (Diener,
1895b, p. 107, pl. xxx, fig. 7), but the three * species ’ are very
close, and among a number of Bosnian examples of the present
form, some might be referred to the compressed and smooth
Himalayan type, and others to the more inflated L. suesst,
which also has similar, if perhaps less pronounced, striation
and constrictions.

Monophyllites (Levophyllites) pradyumna, Diener (18950,
p. 106, pl. xxxi, figs. 3a—c, ?4), 1s still more inflated than
L. suessi and has radial ridges. L. pitamaha, Diener sp. (1895,
p- 107, pl. xxxi, figs. 7a—c) is more compressed and more
Involute than the species here described, but another example
figured by Diener (figs. 8a, b) has rursiradiate folds or strie
exactly like many of the specimens of L. taramellvs.

20



306 AMMONOIDEA

The three Anatolian examples listed above as L. cf. suesst
(Mojsisovics), Toula sp., in their greater evolution may be closer
to the present species or to L. confucii (Diener) than to the
common Alpine form, but they are too fragmentary for accurate
identification.

HorizoNn AND LocarLiTiEs. Lower Middle Trias, Anisian.
Bosnia, Albania.

SPECIMENS :

C. 20318-21, 20359-60, 20369, 21043-48, 21049a, b, 21050-57

{and numerous duplicates). Stavljan, Volujak Mts.,

Bosnia. V. Hawelka Coll., 1906-08.

C. 21064. Suha on the Sutjeska, Bosnia. Same Coll.
C. 28560-71, 30932-3. Mali-Durmitor Mts., Montenegro.

V. Hawelka Coll., 1926.

Leiophyllites pradyumna (Diener).

1895. Monophyllites pradyumna, Diener, p. 106, pl. xxxi, figs. 3a—.
1915. Monophyllites (Leiophyllites) pradyumna, Diener (a), p. 205.

Di1agNosis. Substenogyral, subleptogyral, sublatumbilicate
Levophyllites, with more distinct striation than other species and
conspicuous, parabolar markings, occasionally produced into
tubercles and connected with strengthened ribs which, however,
do not reach to the umbilicus.

MEASUREMENTS :
Lectotype (Diener’s ﬁg 3) . . 42 30 24 50
C. 37281 . . . . a7 32 28 47

ReEMARKS. The present form is transitional between Leio-
phyllites and other Monophyllitids, and, in its parabole, also
resembles . Ussurites arthaberi, but Monophyllites pseudo-
pradyumna, Welter (1915, p. 117, pl. xc, figs. 4a—c), has a much
greater whorl-thickness and a depressed instead of a compressed
section. It 1s perhaps represented by an example in the
Collection (C. 37282 from the reddish-yellow limestone of
Nifoekoko), which, however, is too small to be definitely
1dentified.

Horizon aND LocariTies. Lower Mesotrias, Anisian (beds
with Sturia mongolica). Himalayas; Timor.

SPECIMENS :

C. 37281 (and 37282 ?). Toeboelopo, Timor.
M. E. Walsh Coll., 1930,
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MEASUREMENTS :
Lectotype (Welter’s form 1) . 37T 22 16 55
C. 37353 . . 18 23 20 -60
C. 37354 (transition to L.? mzddle-
missi) . . . . . 28 -30 21 51

REMARKS. Welter pointed out that his species included a
number of forms that could be split up into four or five different
specles ; and the examples now included in L. levis are simi-
larly interpreted in a comprehensive manner. Many of them
are small, and there seem to be far more specimens of a more
involute form, transitional to L.? middlemisst, than there are
examples like Welter’s fig. 7 (his form I), which must be taken
as the lectotype of L. levis. Other specimens again, resembling
Welter’s fig. 5, but smaller (e. g. C. 37235-6), may be merely
the inner whorls of L. pitamaha, Diener sp. (1895b, p. 107,
pl. xxxi, figs. 7, 8), but since some of the examples listed below
do not show suture-lines, and since there are differences of
matrix, 1t is impossible to identify them with certainty.

Welter’s fig. 6 seems to represent quite a different form,
perhaps an immature Monophyllites or Ussurites.

HorizoN AND LocavriTiEs. Lower Mesotrias-, Anisian, lime-
stone with Sturia mongolica. Timor.

SPECIMENS :

C. 37353-62, ? 37235-7. Toeboelopo, Timor.
M. E. Walsh Coll., 1930.

Leiophyllites (?) middlemissi (Diener).
1895. Xenodiscus middlemisst, Diener (b), p. 110, pl. xxx, fig. 6.
Diaanosis. Substenogyral, subleptogyral, sublatumbilicate
Levophyllites, with greater lateral compression of the whorls than

other species and somewhat closer coiling. Suture-line as in
L. indo-australicus.

MEASUREMENTS :

" Holotype (Diener) . . . 5 33 15 44
C. 37238 . . . . b7 33 16 42
C. 37239 (tra,nﬂtlonal) . . 54 34 23 44

ReEMARKS. This species was referred by Diener first to the
genus Xenodiscus and then (1915a, p. 311) to Xenasprs, but,
like L. wndo-australicus, it is here taken to be entirely removed
from the true Permian Xenodiscus and Xenaspis, although
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similar types, already discussed under Dieneroceras, persisted
into the Anisian. The only difference between the suture-line
of the species here described and that of the typical Leiophyllites
suesst 18 1n the serration of the lobe across the umbilical suture,
but this is accounted for by the increased involution. Iu
Diener’s fig. 6¢c the saddles also appear unusually elongated,
but this feature is not seen in the examples from Timor before
me.

Many examples have a slightly greater whorl-thickness than
the type, such as specimen C. 37239 here listed, and they
are probably transitions to L. indo-australicus, already described.
Others, again, may be intermediate between L. (?) muddlemissi
and L. pitamaha, Diener sp., but since they are generally
poorly preserved, often in a crystalline matrix, and since the
suture-line cannot be exposed, a number of the specimens
listed below (possibly even young Gymnites) are only provision-
ally included in the present species.

They comprise a more involute variety (C. 37269) and
transitional specimens (C. 37264-8, broken out of the
Limestone with Parasageceras gracile and Sturia mongolica),
with suture-lines approaching such more advanced types as
M. kingr and M. hara, Diener (1895b, pl. xxxi, figs. 9¢, 10c¢), also
some immature examples (C. 37270-73) and transitions to
L. levis (C. 37274-80), in which the lateral flattening of the
whorls is more conspicuous than in the type.

HorizoN AND LocALITIES. Lower Meso-trias, Anisian. Timor.

SPECIMENS :

C. 37238, 37239, 37241-62, 37264-73, 37275-80. Toeboelopo,

Nifoekoko, Timor. M. E. Walsh Coll., 1930.
C. 37263. Neoetpantoekak, Timor. Same Coll.
C. 37274. Toenioen Eno, Timor. Same Coll.

Genus MOJSVARI'I;ES, Pompeckj emend.

1895, p. 19 ; Diener, 1915a, p. 206 ; Arthaber, 1927, p. 139.
GENOLECTOTYPE. Ammonites (Ceratites) agenor, Miinster, 1834, p. 15,
pl. ii, fig. 9.

Diacnosis. Evolute, smooth Monophyllitide, with rounded,
slightly compressed whorl-section and arched venter. Suture-
line monophyllic, with saddles more deeply indented than in
Monophyllites s.s.

DistriBuTion. Upper Trias, Carnian and Norian. Alps;
Hungary ; Himalayas.
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REMARKS. Pompeckj, in creating this genus, obviously
intended it to include in the first place the Rhaetic Amm.
planorboides, Giimbel ; and he coupled with it the Norian Mono-
phyllites clio, Mojsisovics, which had a similar suture-line. The
Carnian M. agenor and M. eugyrus were also included in this
genus, but they differ essentially in suture-line; for already in
1873 (p. 34) Mojsisovics had stated that the suture-line of

A

S%@?z{\
/

F16.105.—Suture-lines of Mojsvarites. a, M.eugyrus(Mojsisovics).
From specimen C. 13619, enlarged x about 2. b, Internal
lobe of same ( X 5)s ¢, M. agenor (Munster), from specimen
C. 27291, enlarged X about 2. External and first lateral
saddles showing similarity to those of Discophyllites. d,
M. agenor (Minster). (After Mojsisovics, 1882, pl. Ixxviii, fig. 7.)
All from Upper Trias, Carnian. ,Salzkammergut.

"

younger examples of his * Lytoceras” eugyrum showed some
similarity to the lobes of *“ Lytoceras ”’ patens, inasmuch as the
two lateral saddles had almost diphyllic terminations, and that
only later the principal leaflet gained in height, giving the
suture-line the same aspect as in ‘‘ Lytoceras morlots ’ (==
Monophyllites agenor). In the description of Monophyllites
clio (1893, p. 789), Mojsisovics again stated that a closer relation-
ship to M. agenor and M. eugyrus was improbable, and that the
Norian form would have to be considered to represent an
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