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Introduction 

In this paper descriptions and remarks 

are given on two small, peculiar ammo

nite species which are assignable to the 

family Desmoceratidae. The authorship 

* Received Jan. 23, 1972; read Jan. 20, 1972

at Chiba. 

1) Department of Geology, Kyushu Univer
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3) Japan Petroleum Exploration Co., Ote

machi, Tokyo 100. 
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Systematic description 

Family Desmoceratidae 

Subfamily Desmoceratinae* 

Several years ago when we were con
centrated in a field work to obtain fossils 
from the Cenomanian of the Ikushum
bets area, central Hokkaido, one of us 
(T. MURAMOTO) was successful to find 
four small, peculiar ammonite specimens. 
They show very distinctive characters of 
one and the same species, which requires 
a new genus in the Desmoceratinae. 

Genus Microdesmoceras MATSUMOTO 
and MURAMOTO, nov. 

Type-species.-Microdesmoceras tetrago

num, sp. nov., to be described below. 
Generic diagnosis.-A small desmocera

tid, with somewhat simplified pattern of 
sutural elements, showing a broad and 
trifid lateral lobe (L) and somewhat phyl
loid terminals of saddles aligned on a 
descending line. 

Coiling of moderate involution; slight
ly deviated from normal spire in the 
last whorl. The body-whorl and the 
preceding part of the late, septate whorl 
characterized by somewhat tetragonal 
outline in cross-section. The surface of 
the shell nearly smooth, only with :flexu
ous weak lirae, which show a moderate
ly projected curve on the venter and 
another on the middle part of the :flank. 
Gently sigmoid, periodic constrictions 
marked on the internal mould of late 
whorls, but not accompanied with a 
perceptible elevation on the surface of 
the shell. 

Remarks.-This genus is at present 
represented by only a single species 

* The authorship of the description under

subfamily Desmoceratinae is Tatsuro MATSU

MOTO and Tatsuo MURAMOTO.· 

from the Lower Cenomanian of Hokkai
do. Its comparisons and affinities with 
other genera are to be given after the 
description of the species. 

Microdesmoceras tetragonum MATSU

MOTO and MURAMOTO, sp. nov. 

Pl. 47, Figs. 1-4; Text-figs. 1-4 

Material.-Holotype, GK. H5653, from 
loc. Ik 1101, Kami-Katsurazawa, Ikushum
bets. Three paratypes, of which one 
from loc. Ik 1101 and another from Ik 
1051b are preserved in the MURAMOTO 
Museum and the last from loc. Ik 1067bp 
is in Kyushu University (GK.) with re
gister number H5650. The last one has 
been cut into two main parts and a few 
minute pieces (of the first whorl) to ex
amine the characters of the inner whorls. 

Specific characters.-The shell is small. 
The holotype, which is regarded as re
presenting an adult stage, is 18 mm in 

C 

Text-fig. 1. Microdesmoceras tetragonum 
sp. nov. Diagrammatic sketch of the holo

type in two lateral and an apertural views 

(above). A part of the lirate surface (left) 

and constriction on the internal mould 

(center) are shown. The external part of 

the second last suture (below) exposed at 

s. u.s. =umbilical seam; u.sh. =umbilical

shoulder. (T. MAT. delin.)
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E c L U2 U3 

Text-fig. 2. Microdesmoceras tetragonum 

sp. nov. Diagrammatic sketch of a para

type, from loc. Ik 1101, in lateral and 

apertural views (above) and the suture 

exposed at s. (T. MAT. delin.) 

diameter. The involution is moderate 
and the umbilicus is of moderate width, 
about 34( + 1) percent of the shell diame
ter. The mode of coiling of the adult 
whorl, as seen in the holotype, is slightly 
deviated from the normal spire, i.e. 
slightly scaphitoid. 

The body-whorl occupies about three 
quarters of the last volution. It is nearly 
as high as broad and approximately 
tetragonal in cross-section, having flat 
and parallel flanks, a broadly arched 
venter and vertical umbilical walls. The 
preceding septate part of at least a half 
volution has also flat and parallel flanks 
but is somewhat broader than high. Still 
inner whorls are much broader than high 
and rounded to reniform in cross-section. 
They are more evolute than the outer 
whorls. The above mentioned change of 
shell-form with growth may be illus
trated by a cross-section (Text-fig. 4). 

The surface of the shell looks nearly 
smooth, having only weak lirae. As far 
as the observed outer whorls (of 10 to 
20 mm in diameter) are concerned, the 
lirae show a sigmoid curvature, running 
fairly strongly forward from the umbili
cal edge to the mid-flank, cu,rved some
what backward on the outer half of the 

,____. 

Text-fig. 3. Microdesmoceras tetragonum 

sp. nov. Diagrammatic sketch of a para

type, from loc. Ik 1051.b, in lateral aµd 

apertural views (above) and the e_xternal 

part of the last suture exposed at s. 

(T. MAT. delin.) 

flank and then recurved at the ventro
lateral part passing to a moderate ven
tral projection. The lateral and the 
ventral projections are rounded. The 
outline of the apertural margin is not 
precisely known. 

There are three or four constrictions 
per whorl in the late growth-stages. 
They are roughly sigmoid on the flank 
but not so much projected as the lirae 
on the venter. They are impressed only 
on the internal mould and the corres
ponding elevations on the test are 
hardly discernible. The constrictions of 
the body-whorl is very faint on the 
flanks but better marked on the venter, 

Generally speaking the suture is of 
desmoceratid type, but is particular in 
its more simple pattern as compared 
with those of the nearly contemporary 
Desnwceras (Pseudouhligella) and Puzosia. 

The external suture of the last whorl 
(at the whorl height of 4 or 5 mm) is 
characterized by a somewhat narrowed 
stem of the external lobe, asymmetrically 
divided first lateral saddle, broad and 
trifid first lateral lobe (L), which is situ
ated on the ventrolateral shoulder, much 
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Measurements.-

Specimen Diameter Umbilicus Height Breadth B./H. 

GK. H5653 18. 0(1) 6.2(.34) 
Paratype from 9. 8(1) 3. 3(. 33)

Ik 1101 
Paratype from 11. 2(1) 3. 8(. 34)

Ik 1051b 
GK. H5650 12. 5(1), �; 4(. 35) 

smaller and narrower second lateral lobe 
(U2} and gradually descending ·auxllia
rie's. Minor incisions are less numerous 
and sh�llower than in the typical Desmo

ceras or Puzosia and each of the saddles 
and folioles show a rather entire outline, 
resulting in a somewhat phylloid aspect 
in the sutural pattern. 

The development of the suture with 
growth has· not been completely traced, 
because of u·ntavourable state of preser
vation. So far as the observation on the 
available material is concerned, the for
mula is probably E, L, U2, U3, U4 -S, 
U 1v, U 1d, I, but could be interpreted 
otherwise. The saddle between E and 
L is bipartite in early stages (from a 
certain stage of the second whorl) and 
then modified in late stages, normally by 
subdivision of the larger dorsal branch; 

The protoconch is comparatively large· 
as in other examined examples of the· 
desmoceratids. 

Remarks.-The holotype · and the third 
paratype (GK. H5650) are regarded as 
representing an adult shell, because the· 
last two septa are approximated and 
because the last whorl presents a parti
cular shape as compared with earlier 
whorls. 

The variation in shell-form between 
individuals seems to be little, as is indi
cated by the above - measurements, but 
the ·number of the examined specimens 
is by no means enough to lead a con
clusion. There is some extent of differ-

6. 0(. 33) 6. 0(. 33) 1.0 
4. 0(. 41) 4. 0(. 41) 1.0 

4. 2(. 37) 4. 2(. 37) 1.0 

4. 8(. 38) 5.1(.41) LO 

ence in the details of the suture, such 
as the mode of subdivision of the first 
lateral saddle, even among the four spe
cimens, although the fundamental pat
tern of the suture is the same. 

Comparison.-At first sight this species. 
looks like a certain species of Tetragonites

in shell-form, but it is not related with 
the Tetragonitidae, because its suture is 
fundamentally different from those of 
the Tetragonitidae. In the latter the first 
lateral saddle is tripartite, the lateral 
lobes [L and U2] are bipartite and the 
internal lobe fo·rms a septa! lobe [Is]. 

In its simplicity of suture (or better 
to say simplified suture), small size and 
smooth shell the present species reminds. 
us of such species as Flickia simplex

PERVINQUIERE, 1907, but it differs from 
them by its rather desmoceratid basic 
pattern of sutures, different shell-form 
and the existence of constrictions. Cer
tainly it has no affinity with the Flicki
idae which, in turn, are apparently re
lated to Mojsisoviczia or Falloticeras of 
the Brancoceratidae (see WRIGHT, 1957,.

p. L409), hence provisionally placed in
the Acanthocerataceae.

On account of its phylloid aspect of 
sutures, smooth shell with sigmoid lirae 
and more or less evolute whorls, this 
species is apparently similar to certain 
early representatives of the Phyllocera
taceae, such as Eopsiloceras planorboides

(GUMBEL) (see WIEDMANN, 1970) and 
Wopfingites krystyni WIEDMANN, 1970

,, 
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Text-fig. 4. Microdesmoceras tetragonum MATSUMOTO and MuRAMoio, sp. nov. 
Diagrammatic illustration of a paratype, GK. H5650, showing growth of whorls in 
cross-section and lateral view (above) and also that of sutures (below). pr=proto
conch, 1 ° =the first whorl, 2 ° =the second whorl, 3 ° =the third whorl, 4° =the fourth 
whorl, b=early part of the body-whorl [living-chamber]. s=the last second suture. 
A concealed but presumed part of a suture is drawn with a broken line, with the 
aid of the observed featu�e in cross-section. (T. MAT. delin.)
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from the Upper Triassic of Europe. The 

similarity is regarded again as homeo

morphy, because it has no lituid internal 

lobe of the phylloceratacean type and 

because its geological age is much sepa

rated from them. 

This species is somewhat allied to 

Desmoceras (Pseudouhligella) .japonicum · 
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It is interesting to see the appearance 
of peculiar micromorphic offshoots in the 
evolutional history of varioµs branches 
of the Ammonoidea. The Upper Albian 
to Cenomanian Flickiidae, which are pro
visionally ascribed to the Acanthocera
taceae (see WRIGHT, 1957, p. L409), are 
good examples. Lower Cenomanian genus 
Neosaynoceras, which is included at pre
sent in the family Acanthoceratidae may 
be another minor example which consid
erably deviates from the principal genera 
of the family in many characters. Micro
desmoceras can be taken as another ex
ample of a special, dwarfish derivative 
which appeared in the course of the 
evolutional history of the Cretaceou,s 
great family Desmoceratidae. 

Aside from the Cretaceous examples, 
Cymbites and Paracymbites in the Arieti
tidae, Protocymbites in the Psiloceratidae 
and Metacymbites in the Liparoceratidae, 
Primelites and Diaphorites, provisional 
members of the Eoderoceratidae, and 
Oecoptychius and Protophites in the Ste
phanocerataceae are examples of peculiar 
dwarfs or degenerated, simplified (or 
specialized) derivatives in several fami
lies or superfamilies of Jurassic ammo
nites (see ARKELL, 1957, p. L240, L248, 
L296). 

The origin of this kind of ammonites 
is more or less obscure and they are 
of ten called cryptogenic. In other words 
the peculiar character appeared seem
ingly suddenly, with little evidence of 
intermediate forms. Why this is so is 
one of the problems of evolution in 
palaeontology. How were the habitats 
or ecological conditions of these ammo
nites may be another problem to be 
worked out in the future. We generally 
presume that they may have been less 
aggressive animals. 

Subfamily Puzosiinae* . 

The subfamily Puzosiinae include many 
species which have a large shell. A giant 
example, which is more than a meter in 
shell-diameter, was reported by MILLER 
and YOUNGQUIST (1946) from the Seno
nian of Montana under the specific name 
of Parapuzosia bradyi. A specimen of 
Pachydesmoceras denisoni (STOLICZKA) 
(1865, pl. 66a), GSI. No. 208, which one of 
us (T.M.) examined in the Museum of the 
Geological Survey of India, Calcutta, is 
nearly as large as 100 cm in diameter at 
the middle of the coarsely ribbed body
whorl. The holotype of Lytodiscoides 
conduciaensis (CHOFFAT, 1903) and that 
of L. [ =" Achileoceras "] erasmusi (v AN 
HOEPEN, 1951), which have magnificently 
ornate body-whorl, are likewise large. 

In the Cretaceous deposits of Hokkaido 
and Saghalien large ammonites are not 
infrequently found at various strati
graphic levels. Some of them certainly 
belong to the subfamily Puzosiinae. Thus 
an example of Mesopuzosia sp., which 
came from the· Upper Turonian (upper 
most part of the Mikasa Sandstone) of 
the Yubari area, now exhibited in the 
National Science Museum, and two other 
examples of Pachydesmoceras cf. pachy
discoide MATSUMOTO, from the Turonian 
Saku Formation of the· Saku area, one 
of which was presented to the Akiyoshi
dai Science Museum (from T.M.) and the 
other in the possession of Kyushu Uni
versity (T.M. Coll.), are about 70 to 80 cm 
in diameter. They are, however, nearly 
wholly septate and, accordingly must 
have exceeded a meter, if their body
whorls were completely preserved. Aside 
from these giant examples, we see more 

* The authorship of the description under

the subfamily Puzosiinae is Tatsuro MATSU

MOTO and Akitoshi !NOMA. 
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frequently puzosiine ammonites of about 
30 to 40 cm in diameter. 

In contrast to the above mentioned 
large ammonites of the Puzosiinae there 
are very small specimens which repre
sent a species of the same, family. They 
were collected by one of us (.A.I.). from 
the_ :Upper Cretaceous of the Habo_ro area, 
northwest Hokkaido, preliminarily stu
died by A. !NOMA, then sent to T. MA
TSUMOTO of Kyushu University for fur
ther study and now preserved in the 
Type-Specimen Room, Department of 
Geology, Kyushu University .. They are 
assigned to, a new species of Kitchinites

described below, with some discussions. 

Genus Kitchinites SPATH, 1922 

Subgenus Neopuzosia MATSUMOTO, 1954 

Type-species.-Kitchinites (Neopuzosia) 

japonicus SPATH, 1922. 
Rerriarks.-Neopuzosia was proposed as 

an independent genus, because the dis
tinction between the type-species of Neo

puzosia and that of Kitchinites [K. pondi

cherryanus] was very clear. There are, 
however, certain species which show 
apparently intermediate or even mixed 
characters (see MATSUMOTO, 1954b, p. 89 ; 
HOWARTH, 1965, p. 387). At present we 
would agree with WRIGHT (1957) and 
HOWARTH (1965) in admitting Neopuzosia

as a subgenus of Kitchinites.

Species of Kitchinites, including those 
of the subgenera Neopuzosia and Kitchi

nites (s.s.), have a shell of moderate to 
small size even at the mature stage, 
being generally smaller. than many other 
species of the Puzosiinae. This point 
was mentioned by MATSUMOTO (1954b, p. 
90) and has been asc�rtained by su.bse
quent descriptions of HOWARTH (1965)
and HENDERSON. (1970). The sp�cies to
be described below may exemplify the

smallest form. 

Kitchinites (Neopuzosia) haboroensis 

MATSUMOTO and INOMA, sp. nov. 

Pl. 47, Figs. 5-6; Text-figs. 5-9 

Material.-Holotype, GK. H5654, from 
loc. IA-1564. Paratypes, GK. H5655, from 
loc. IA-1562; GK. H5656; from loc. IA-
1561; GK. H5657,:from loc. IA-1599; GK. 
H5660, from . loc. IA-1557 ; GK. H5661, 
from loc. IA-1570 ; GK. H5658, from loc. 
IA-1577, Haboro area. Probably refer
able specimens, GK. H5659, from loc. 
IA-1536, Haboro area; IGPS. 57746, Iku
shumbets area. 

Specific characters.-Shell is small, 
about or slightly less than 30 mm in 
diameter at the adult stage. It is mod
erately evolute, about a half of the in
ner whorl being embraced . by the outer 
one. Its umbilicus is also fairly wide, 
occupying about 34-38 percent of a di
ameter in the. holotype and measµrable 
para.type. The umbilicus is shallow and 
encircled by a very low but nearly ver
tical or steeply inclined wall. 

The outer whorl is compressed, show
ing about 0.7 to 0.8 in the proportion of 
breadth to height. Its flanks are, how
ever, gently convex, passing to a rather 
narrowly arched venter. Its cross-section 
is, therefore, subelliptical. . The inner 
whorls are less compressed and sub
rounded ; the innermost one is depressed. 

Constrictions are well marked (i.e. deep 
and moderately broad on the internal 
mould) and fairly frequent, about five to 
six per whorl. They are gently sigmoid 
on the flank and projected on the venter. 
On the body-whorl the linguiform ven
tral projection is remarkable, being ac
companied with the. not_able elevation 
behind the constriction� 

The inner whorls are nearly smoothish. 
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Text-fig. 6. Kitchinites (Neopuzosia) haboroensis MATSUMOTO and lNOMA, sp. 
nov. Diagrammatic sketch of an immature shell, paratype no. 5, GK. H5658, in 
lateral and frontal view (above) ; the other side, in part (center) ; internal suture,· 
with adjacent portion of external suture, at S2; external suture at S1 (below). 
symbols m, t, a, and u.s. same as in Text-fig. 5, j = injured part of the apertural 
margin at an early growth-stage. (T. MAT. delin.) 

the immature shell is sometimes pre
served at some distance in front of the 
constriction, showing a moderate flexuo
sity on the flank and a ventral projection. 
Its convexity on the lower part of the 
flank is somewhat stronger than the ribs 
or lirae on the adjacent parts (Text-figs. 

5-7).

Sutures are of Puzosia pattern. Those 
in the late part of the septate whorl 
have a somewhat asymmetrically tripar
tite first lateral lobe (L) which is deeper 
than the: external lobe (E). The aux
iliary elements beyond the second lateral 
lobe (U2) are aligned on a strongly des
cending line. 
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Measurements.-

Specimen Diameter Umbilicus 

GK. H5654 29. 0(1) 11. 2(. 38)

" ( -180° ) 

GK. H5655 28. 0 (1) 10. 4(. 37)

GK. H5656 . 29. 5(1) 10. 2(. 34)

GK. H5658 14. 3(1) 4. 3(. 30)
�---· 

The saddles are bipartite and their 
stems tend to be narrowed by deep in
cision of the branches of the lobes. The 
sutural formula is probably E, L, U2, Us, 
D4

= S, U1v , U1ct, I, but could be interpreted 
otherwise [E, L, U2 , U 3

= S, U i, I, as one 
of us (T.M., 1954b, text-fig. 3) thought so 
on K. (N.) ishikawai] (see also SCHINDE
WOLF, 1966, text-fig. 377). 

Remarks.-There is some extent of 
variation in the relative width of umbili
cus and the proportion between breadth 
and height of the whorl, even if the 
shells of corresponding size are com
pared. The details in the rib curvature 
may also vary as shown in the illustra
tion. 

Comparison.-The shell of this species 
closely resembles the small immature 
one of Kitchinites (Neopuzosia) ishikawai 

(JIMBO, 1894) (see also MATSUMOTO, 1954b). 
In fact the two species are apparently 
indistinguishable up to the shell diame
ter of about 20 mm, if we ignore the 
minor var1ation. One point which may 
serve as a distinction even in this im
mature shell is that a remarkably sig
moidal line of demarcation, probably the 
peristome of the immature shell, is dis
tinct at some distance ahead of the con
striction on a well preserved shell of K.

(N.) haboroensis. A similar line may be 
discernible in front of the constriction 
on some well preserved inner whorl of 
K. (N'.) ishikawai, but its curvature seems
to be more gentle, with a less pronounced

Height Breadth B./H. 

11. 5(. 40) 8. 9(. 31) (c) . 77 
8. 7 (. 29) (ic)

7.2 6. 2 . 86 

11. 2(. 40) 7. 3(sec. compr.)

12. 2(. 41) ·8. 7(. 29) . 71 

5. 5(. 38) 5. 5(. 38) 1.0 
� ��

lateral projection. 
The distinction in the succeeding later 

whorls of the two species is unmistaka
ble. The adult shell of K. (N.) haboro

ensis is much smaller and more widely 
umbilicate than that of K. (N.) ishikawai 

and ends at the peristome which is char
acterized by pronounced lateral lappets. 

. The mode of curvature of the ribs on 
the body-whorl of K. (N.) haboroensis is 
more sigmoid than those of K. (N.) ishi

kawai. The ribs are remarkably strong 
on the ventral part of the adult body
whorl of K. (N.) ishikawai, except for 
the faintly ribbed apertural part. Such 
a sudden increase in the rib-intensity 
does not occur in K. (N.) haboroensis, 

although the ribs gradually become dis
tinct on its outer whorl. The probably 
adult shell of K. (N.) ishikawai has at 
least two more whorls, attaining to about 
120 or 130 mm in diameter, as repre
sented by GK. H5663 (Y. UEDA Coll.) from 
the generally same Haboro-Chikubetsu 
area (UEDA et al., 1962). Its very aper
tural margin is not completely preserved, 
but there are two, fairly approximated 
constrictions which are prorsiradiate and 
very gently sigmoid on the flank and 
strongly projected on the venter. The 
weak ribs and lirae on the interval of 
the two constrictions and immediately in 
front of the last one show a similar 
curvature. Although the very margin 
is not completely preserved, judging 
from the curvature of the lirae in the 
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Text-fig. 7. Kitchinites (Neopuzosia) ha
boroensis MATSUMOTO and lNOMA, sp. nov. 

Diagrammatic sketch of a part of an im

mature shell, paratype no. 6, GK. H5661, 

in lateral view (test preserved). 

(T. MAT. delin.) 

preserved last part, it does not seem to 
have long lateral lappets. 

K. (N.) haboroensis is somewhat similar
to Y okoyamaoceras f imboi MATSUMOTO 
(1955, pL 9, figs. 4, 5; text-fig. 13) in the 
small size, presence of lateral lappets 
and other general appearance. The 
latter has ventrolateral tubercles on 
a limited part of the body-whorl and 
prorsiradiate constrictions which cut ob
liquely numerous ribs behind them. The 
suture of the former species is of puzo
siine type, with remarkably descending 
auxiliaries, whereas that of the latter is 
of Kossmaticeras type. 

Kitchinites (Kitchinites) angolaensis 

HOWARTH, 1965 (p. 386, pl. 11, figs. 4-6), 
from the Campanian of Angola, is con
siderably small. Its probably adult shell, 
as represented by the holotype, is 64 mm 
in diameter. Therefore it is twice as 
large as K. (N.) haboroensis. K. (K.) an

golaensis has somewhat less flexuous ribs 
and more involute and more compressed 
whorls than K. (N.) ishikawai and K. (N.) 

haboroensis, if the shells are compared 
at corresponding size. Rather rapid 
strentghening of the ribs on the ventral 
part of ·the probably adult whorl is evi
dent in K. (K.) angolaensis, whereas con-

strictions are stronger in K. (N.) haboro
ensis. 

Unfortunately the peristome. of the 
adult shell has not been clearly described 
in K. (K.) angolaensis nor in K. (K.) pondi

cherryanus (KosSMAT), the type-species 
from India. The neotype of K. (K.) an

gustus (MARSHALL), proposed by HENDER
SON (1970, p. 34, pl. 14, fig. 1), from the 
Campanian of New Zealand, shows dense 
lirae at the preserved last part ( diame
ter about 130 mm), which show a very 
gently sinuous curvature on the flank 
and are considerably projected on the 
venter as in the above mentioned speci
men of K. (N.) ishikawai. However, it 
is not certain whether or not the last 
part of that New Zealand species marks 
the very apertural margin. 

In view of the gentle inflation of the 
flanks and the gradual strengthening of 
the ribs in the adult shell, this species 
could be referred to Mesopuzosia, but 
we are inclined to assign it to Kitchi

nites (Neopuzosia) because of its small 
size and its close resemblance to K. (N.) 

ishikawai in immature stages. 
Occurrence.-The type-locality is loc. 

IA-1564, in unit B (siltstone) of the San
tonian sequence exposed in the area of 
the Haboro dome, Rumoi district, Teshio 
provine, northwest Hokkaido. Paratypes 
came from loc. IA-1599, Deto-Futamata, 
a tributary of the Haboro, upper part 
of unit A (siltstone), and rolled or fallen 
nodules obtained at loc. IA-1557, IA-1561, 
IA-1562, IA-1577 (Haboro dome), IA-1570 
(Sakasa-gawa), and IA-1536 (Ainu-sawa). 
The possible sources of the rolled or 
fallen nodules are from unit A to D 
within the Santonian sequence (zone of 
Jnoceramus naumanni) of the Haboro 
area (Text-fig. 8). They are all from 
calcareous nodules in siltstone and often 
associated with Inoceramus nauman,ni. 

Thus in the Haboro area, which repre-
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Text-fig. 8. Geological map of the upper reaches of the Haboro. A-F= Upper 

Cretaceous (Santonian) sequence in ascending order, A: dark grey siltstone, with 

tuffaceous sandstone at the top (indicated by black band), B : dark grey siltstone, 

C: glauconitic sandstone (coarsely dotted), D: dark grey siltstone, E: green sand

stone, F: black mudstone. T=Tertiary (Miocene) conglomerate, sandstone, shale 

and tuff (finely dotted). x =Locality where the described ammonites were obtained 

(in situ) ; + Ditto (in fallen or rolled nodules). (Geol. Surv. by A. INOMA) 

bets area, central Hokkaido. 
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sents a north western part of the Y ezo 

geosyncline and probably belongs to a 

less off-shore facies, the species seems 

to occur not uncommonly. In other areas 

the occurrence of the species has not 

been well ascertained, except for a rare 

occurrence of a probable example from 

the Santonian of Kikume-zawa, Ikushum-

Discussions.-The fact that Kitchinites 

(Neopuzosia) haboroensis shows almost 

the same stratigraphical range as K. (N.) 

ishikawai (JIMBO) and that the former is 

closely similar to the latter in the im

mature stages but much smaller in the 

mature stage, having a particular type 
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of peristome, recalls us of the possibility 

of sexual dimorphism between the two 

"nominal species". The situation ap

parently seems to be analogous with the 

cases in certain Jurassic ammonites as 

exemplified by Cosmoceras spinosum 

(SOWERBY) and Quenstedtoceras mariae 

(D'ORBIGNY), which were discussed by 

MAKOWSKI (1962), and by Creniceras 

renggeri (OPPEL), Distichoceras bicosta

tum (ST AHL), and ? Hecticoceras brightii 

(PRATT), which were ontogenetically ex

amined by PALFRAMAN (1966, 67, 69). 

We do appreciate these and other auth

ors who took into consideration the 

problem of sexual dimorphism in the 

study of ammonites, but it seems to us 

fairly difficult to present the necessary 

and sufficient evidence for concluding 

that A is the female and B is the male 

of one and the same species. 

Aside from the Jurassic ammonites, 

with which we are not well acquainted, 

let us consider the problem in the case 

of the Puzosiinae. Although numerous 

species of the subfamily have been 

monographed by various authors, little 

has been mentioned about the peristome 

of mature shells. In our experience of 

field work we observe that the smooth

ish body-whorl of a large shell of Puzosia, 

Mesopuzosia or Pachydesmoceras is often 

squashed probably because of its weaker 

condition as compared with the septate 

whorls. 

One of a few examples in which the 

apertural margin was described is a 

very large specimen of " Ammonites 

planulatus" in STOLICZKA (1865, p. 134, 

pl. 68). One of us (T.M.) fortunately 

had an opportunity to examine this spe

cimen in the museum of the Geological 

Survey of India, Calcutta. There is a 

broad, deep, concave constriction near 

the preserved last part of the shell (about 

805 mm in diameter). The body-whorl 

is smoothish and unusually inflated be

hind the last constriction, with the 

breadth of 225 mm (about 0.98 of the 

height). The shell in front of the last 

constriction is not completely preserved ; 

the ventral linguiform projection is pre

sent but the presence or absence of lat

eral lappets is not know. If we assume 

that there were no lateral lappets, this 

specimen could possibly be regarded as 

representing a female form of Puzosia 

sp. by analogy with the cases of Juras

sic ammonites. However, the evidence 

to conclude so is by no means sufficient 

and no corresponding male form (some

what smaller one with lateral lappets) 

has been confirmed to occur in the same 

formation. 

In the recent collection of one of us 

(T.M.) there is an interesting specimen, 

GK. H5665 (Text-fig. 9), from loc. T 1021p 

of the Turonian Saku formation, in 

which the peristome is almost completely 

preserved. Based on the general char

acters of the shell it is probably refer

able to .Afesopuzosia pacifica MATSUMOTO, 

1954. It is of moderate size, only some-. 

what larger than the holotype. On the 

last part of its body-whorl the ribs are 

much weakened between two, rather ap

proximated, strong constrictions (eleva

tions on the shell), which are very gently 

sigmoidal on the flank and projected on 

the venter. In front of the last con

striction there is a remarkable ventral 

rostrum, which approximately continues 

the spiral line of coiling, and remark

able lateral lappets, which are as long as 

the rostrum but somewhat bent inward 

at their terminal portion. The lirae are 

gently sigmoidal on the part immediate

ly in front of the last constriction but 

become more and more strongly flexu

ous so as to follow the outline of the 

very apertural margin. Whether every 
shell of Mesopuzosia pacifica has always 
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Text-fig. 9. Mesopuzosia sp. cfr. M. pacUica MATSUMOTO. GK. H5665, from loc. 

Tl02lp2, Saku Formation, x 0.9. Note the will preserved apertural margin and a marked 

contribution behind iL (I.H. photos) 

this kind of peristome in the mature 

shell or not is not clear. One of the 

paratypes of this species, GK. H1571 (see 

MATSUMOTO, 1954b, pl. 15, fig. 2) has a 

larger outer whorl than the holotype and 

the above specimen (GK. H5665), but its 

outer whorl is so incompletely preserved 

that its apertural margin is not shown. 

Thus we cannot yet settle the problem 

of sexual dimorphism in this specie3. 

Be that as it may, it is interesting to 

see a similarity between the well pre

served peristome of the above mentioned 

Mesopuzosia pacifica and that of Kitchi

nites (Neopuzosia) haboroensis. On these 

grounds it can be stated that at least 

some, if not all, of the Puzosiinae have 

an apertural margin which is character

ized by ·a rostrum and lateral lappets. 

We would not completely deny the 

possibility that Kitchinites (Neopuzosia) 

haboroensis might represent the male 

form of K. (N.) ishikawai. So far as 

the available material is concerned, we 

should regard them as two different 

species, inasmuch as we observe a dif

ference even in the immature stage (see 

description under the heading of com

parison). The said difference, however, 

should be examined more precisely by 

treating more specimens with respect to 

ontogeny and variation. 

Another point which is unfavorable 

for concluding the sexual dimorphism 

in this case is the occurrence. Although 

there would be some collection failure, 

the specimens of K. (N.) haboroensis have 

been known only in a limited area of a 

particular facies and are not always as

sociated with K. (N.) ishikawai, which, in 

turn, is more widely distributed. We 

rather consider that smaller ammonites 

which possess lappets at the peristome 

of the shell should have particular habi

tats and mode of life which are different 

from larger ammonites without lappets. 

Presumably the former may have been 

less active and less rapidly locomotive 

than the latter and have taken different 

kinds of food. Too much difference in 
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these respects between male and fem ale 
seems to be unnatural, if not impossible. 
In other words, the difference in size and 
apertural character of the adult shell 
may not imply sexual dimorphism but 
may be concerned with taxonomic dif
ference or morphological diversity in 
evolution, which in turn, is connected 
with diversity in habitats and mode of 
life. It is, furthermore, noted that the 
megaform is about two whorls larger 
and has much more numerous septa than 
the compared microform. This implies 
a considerable gap in age between the 
two forms. 

In spite of a large number of speci
mens which have been monographed 
under the subfamily Puzosiinae, exam
ples which have lappets are very few. 
Smaller shells with lappets should occur 
more frequently in association with 
numerous, larger shells, if such sexual 
dimorphism as analogous to that stated 
in Jurassic ammonites existed in the 
Puzosiinae. We would rather expect a 
different type of sexual dimorphism in 
the Puzosiinae, such as more inflation of 
the adult body-whorl or broader aper
ture and somewhat (but not extremely) 
larger size of the male shell than the 
female, as suggested by the living spe
cies of Nautilus, or difference in fineness 
or intensity of the ornamentation of the 
adult shell as suggested by REYMENT

(1971) for dimorphic pairs of Cretaceous 
Benueites species. 

To sum up, we have considered a 
possibility of sexual dimorphism in the 
Puzosiinae but are rather inclined to 
think that the available evidence is yet 
insufficient to support it, leaving the 
problem in the future. In this paper 
we describe Kitchinites (Neopuzosia) ha

boroensis as a new species of the Puzo
siinae which is characterized by a very 
small size and a particular type of shell-

aperture, stressing that the Puzosiinae 
include variou_s species from a gigantic 
size to a very small one. It is noted 
that the Puzosiinae show a considerable 
diversity · in the character of the adult 

. body-whorl. There would be Some di
versity in the character of its apertural 
margin in the same subfamily, although 
the actual features have not yet . been 
thoroughly known on account of the un
favourable preservati'on. The species 
described in this paper presents a rare 
but good example. 
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