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290. YEBISITES, A NEW LOWER JURASSIC AMMONITE 
FROM JAPAN* 

TATSURO MATSUMOTO 

Department of Geology, Kyushu University 

8~Q);s. 7?lH'ffililf'iQ)~~~ Yebisites: ?i!i~:!"i'4tJl(i!IJlfjifi:Q).:<. :7*Q)"fZl\il·~lli-c. 11 
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Foreword 

When I visited in 1943, together 
with Mr. A. 0:-.:o, the Shizukawa district, 
a classical Jurassic area in Northeast 
Japan, an interesting ammonite was 
collected by Mr. 0:-<oDERA, a fisherman 
who helped with our field work. He 
kindly supplied it for us to study, but 
it has been left undescribed because of 
some uncertainty in its indentification. 
It was provisionally listed as Alsatites 
onoderai MATSUMoTo (MS) in certain 
Japanese writings (e. g. T. MATS"CMOTo 
1953 and other mimeographs) and the 
nominal species was recently cited by 
Professor T. KoBAYASHI and Mr. K. 
MoRI (1954) in their English paper on 
Trigonians. 

In the meanwhile, I had in 1953-54 

* Read June 18. 1955; received Oct. 28, 1955. 
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an opportunity of visiting England. 
where I fortunately studied the Japanese 
form in comparison with the typical 
Alsatites and also with other related 
forms. As a result I am now inclined 
to propose a new genus for it as a 
member of family Psiloceratidae. The 
systematic description follows below 
with a stratigraphical note. 

Systematic Description 

Superfamily Arietitaceae 

Family Psiloceratidae HYATT, 1867 

Subfamily Alsatitinae SPATH, 1924 

Genus Yebisites** nov. 

Type species.-Yebisites otzoderaisp. nov. 

** Yebis [~~]: a name of an oriental 
deity, dressed like a fisherman. 



206 Tatsuro l\1ATS1lMOTo 

Generic diagr.osis.-Evolute and widely 
umbilicate whorls of rounded to 
subelliptical cross-section, provided with 
periodic constrictions, simple ribs and a 
rather weak ventral keel. without fur· 
rows. In the outer whorl the ribs show 
a forward bend towards the venter and 
are slightly swollen at their ventral 
ends. Apertural margin has a modera­
tely projected rostrum, lateral sinuses 
and umbro-lateral lappets. Suture-line 
similar to that of Alsatites, having long 
and large lateral lobe, slender saddles 
on both sides of it and descending 
• auxiliaries '. 
Affitzity.-The periodic constrictions 
which characterize the present genus 
are quite unusual in the Arietitaceae. 
(The character is found only in some 
Dactylioceratids among the Lower Juras­
sic Ammonitina.) Certainly the distinct­
ness and frequency of constrictions 
are of not more than specific value in 
some cases. as in Cretaceous Epigonice­
ras and Hauericeras. but in the present 
case. the development of constrictions 
-cannot be ignored. They are too regu­
lar and too distinct to be regarded as 
an accidental feature. say a pathological 
one. The faint line just in front of the 
constriction certainly shows the apertu­
ral margin of the shell. 

The suture-line is similar in general 
pattern to that of A!satites or of Sch­
lotheimia ( Waelmeroccras). Do Nov AN 

(1952, p. G43) has noted that the pro­
bable difference of suture-line between 
Alsatites and lVaehnet·oceras is in the 
length and narrowness of the external 
saddle as compared with the first late· 
ral saddle. Although the partially water· 
worn condition of the specimen unfor­
tunately prevents us from making a 
precise decision, the observable suture­
line is rather suggestive of the Alsatites 

type. 
lVae!meroceras has no keel at any 

growth-stage and its ribs are weakened 
on the outer whorls, while the present 
new genus has a ventral keel and there 
is no sign of weaKening of ribs on the 
outer whorl. 

The flattening of venter and deve­
lopment of furrows, as seen in Vermi'ce­
'l'as, are not found in the present genus. 
From this fact and from the difference 
in the suture-line the new genus is not 
a member of the Arietitidae to which 
Vermiceras belongs. 

The ventral keel, though small but 
fairly distinct on the internal mould, 
looks rather blunt on the outer surface 
of tiJe shelL being not much different 
fro.n, if not equal to, that of Alsatites. 

The ribs in the inner whorls are 
mostly straight and at right angles to 
the ventral keel, without crossing it; 
those in the outer whorls are gently 
arcuate (concave anteriorly) on the 
sides and show a slight thickening or, 
better to say, broade-ning at the ventro­
lateral shoulder and a considerable pro­
jection in approaching the mid-line of 
the venter, though dying out before 
reaching the keel. In the curvature of 
the rib the present genus has in some 
degree affinity with Alsatites and also 
Psiloceras (Caloccras). 

The swollen ventral ends of the ribs 
are unlike those in other Alsatitids. but 
appears to me to be a s~hlotheimid 

character, although in other respects 
the ammonite is an Alsatitid. 

To sum up, the new genus is, in 
the present state of our knowledge, best 
referable to the subfamily Alsatitinae 
and is presumed to be a special off­
shoot which has acquired the periodic 
constrictions. 
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Yebisitcs onoderai sp. nov. 

Pl. 30, figs. 1 a. b; 2 a, b, b', c. c'. d. 

1953. Alsatites onoderai ;'\lATSllMOTO. 110111. 

1wd. in KouA YASH I et a[. Historical 
Geology, 2. p. 367 (listed only). 

Material.-Holotype, Department of 
Geology, Kyushu University, reg. no. G 
1001, relatively well preserved as com­
pared with the usual Jurassic ammoni­
tes in Japan. The last whorl is partly 
missing. 
Description.-Shell discoidal. with a 
wide umbilicus and slight involution: 
increase of whorls very slow, except in 
the body chamber in which the height 
increases rapidly. Whorls depressed in 
youth, almost as high as broad in the 
middle growth-stage and somewhat 
compressed in the last whorl, rounded 
and then subelliptical in cross-section, 
with an arched ventral side and gently 
convex flanks ; the maximum breadth 
being a little nearer to the umbilicus 
than to the venter. 

A median keel appears in a fairly 
early growth-stage, being distinct at a 
diameter of 15 mm. and continues to 
develop throughout life. On the inter­
nal mould it is small (i. e. low and ra­
ther narrow), rounded and without fur­
rows on both sides of it ; on the shell 
rather blunt. 

Constrictions well-marked. about 
three in each volution. broad and con­
siderably deep ; running radially on the 
flanks and crossing the venter without 
notable bend. The apertural margin, 
which is traced as a faint stria in front 
of the constriction, has a ventral rostrum­
like projection, gentle lateral sinuses 
and short umbro lateral lappets. 

Shell ornamented with numerous 
simple ribs of moderate strength, which 

are rather crowded in the inner whorls*, 
usually as broad as the interspaces in 
the middle stage and in the last whorl 
widely spaced. The ribs are almost 
straight and radial in youth, slightly 
prorsiradiate and gently arcuate (con­
cave anteriorly) in the middle stage 
and in the last whorl considerably arcua­
te and bent distinctly forward near the 
ventro-lateral shoulder. The ribs die 
out before reaching the keel, without 
forming tubercles. In the last whorl 
they are some\vhat broadened near th~ 
ventro-lateral shoulder (without angula­
tions) and from this broadened point 
gradually become obsolete, showing a 
considerable projection, but never cross 
the keel. The constriction passes over 
the ventral side at right angles to the 
keel, which in turn runs across the con­
striction. 

Suture-line characterized by long L, 
slendler saddles on both sides of L and 
the obliquely descending 'auxiliaries' 
which are suspensive. Although the ob­
servable external saddle is secondarily 
worn, it is presumed to be nearly as 
long as, and somewhat more slender 
than, the lateral saddle. 

Dimensimzs (in mm.).-

Diameter Height Breadth (B/H) Umbilicu~%) 
(1) [90] 25 21 [51(56.6%)] 
(2) 70 18(±) 18(±) (1.0) 41(59%) 
(1) Preserved last whorl, the diameter and 

umbilicus of whicl1 are estimated from 
the restored figure. 

(2) The next inner whorl. 

Remarl?s.-To what has been mentioned 
in the affinity of the genus, I add here 
some minor points or details. 

The keel of Alsalites has been des­
cribed as typically blunt and rounded 
and indeed the specimens which I have 

* The number of ribs in one volution is 55 
at a diameter of 25 mm. 
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observed as well as the published figu­
res do show that character. But I have 
found a specimen at the Sedgwick 
Museum (in the Drawer 105, \Vithout 
reg. no., J. F. WALKER Collection, 1908, 
Hettangian of Whitby, labelled as 'Ca­
loceras liassicum (n'0R13I\.SY) ' of a 
probable Alsatites, whose keel on the 
internal mould is quite similar to that 
of the present form, being small but 
fairly distinct. 

The density of the ribbing is said 
to be an important character in the 
Jurassic ammonites. In the present spe­
cies the ribs are more dense in the in­
ner whorls and generally more widely 
spaced in the outer whorl. but the most 
widely sp3ced ribs are found in the 
earlier, instead of later, half of the body 
whorl. In some case, as in the outer 
whorls of Psiloceras (Caloceras) johns­
toni (J. DE SowERBY) and P. (C.) mul­
ticostatum Dosov AN, there is some 
variability in the rib-spacing. The fact 
has already been pointed out by 
Do:"OVAN (1952). 

A specimen which I have examined 
at the Sedgwick Museum (in the Drawer 
105, without reg. no., labelted as Caloce-
1'as jolmstmzi (SowERBY), LECKE:\13Y Coli., 
Lower Lias, Robin Hcod's Bay, England) 
has great irregularity in the arrange­
ment of the ribs at diameters from 
about 40 mm. to 65 mm. The extremely 
wide interspaces of the ribs among less 
widely spaced ones look at first sight 
like wide constrictions, but they cannot 
be said as true constrictions, because 
they occur very irregularly and do not 
show deepening. Such a character may 
have nothing to do with the unmistaka­
ble constriction of the present species, 
but its meaning is by no means perfec­
tly explained. 

Finally, I must confess that we are 
far from a clear conclusion as to the 

phylogenetic relation of the present form 
\vii:h other species. The isolated occur­
rence is one of the resasons for the 
difficulty. The closest European relation 
seems to be Aisatites proaries (NEU!\lA­
,YR), which, however. has the broad and 
blunt keel of Alsatitcs type and more 
numerous ribs. For that species Pro­
arictitcs was proposed by LAKGE (1922), 
but I agree with SPATH (1924. p. 201) 
to regard Proarietites as a synonym of 
Alsatites. Therefore Yebisites cannot be 
synonymized with Proarietites. 
Occurrence.-The calcareous sandstone 
(the so-called Trigonia-Sandstone), i.e. 
the Upper Member of the Niranohama 
Formation. Shizukawa Group, exposed 
at loc. Sz-13 on the west of Niranoha­
ma,*, Shizulmwa-machi. Motoyoshi-gun, 
Miyagi Prefecture [Province Rikuzen]. 
Very rare. 

A Stratigraphical Note 

Although the Shizukawa district is 
one of the classical Jurassic areas in 
Japan, we have only rough knowledge 
of its stratigraphy. As precise field­
work is now being undertaken by Mr. 
T. SATo, I tabulate below the outline 
of the stratigraphical succession in the 
Sh izukawa Group, depending on the 
unpublished manuscript of T. MATsu­
:-.loTo and A 0:-:o**, as well as on the 
previous works. In ascending order: 

Underlying: Saragai Formation 
(Upper Triassic Norian) 

Unconformity 
(apparently parallel) 

Slzizukawa Group [~i'l!:lllll"'i'Wf.J.-A series 
of strata representing an imperfect cycle 
of sedimentation, the upper part of 

* ~J}Ii(~~S''llll;!\i'itJ l!llffilli / tA;i!§lfiJ]\! 
*" The manuscript was submitted once to the 

Geolo,;:ical Survey of Japan for a part of ·The 
Geology of Japan', but has not been published. 
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which is probably eroded away. 
(1) Niranolzama Formation [:;lli/ ~ 

JW].-Deposits of the basal or 
marginal facies which indicates 
the beginning of the new trans­
gression, 80-100 m. 
(a) Lower Member [" Corbiculid· 

beds '].-Black shale and sandy 
shale. predominant, sometimes 
calcareous and occasionally with 
intercalated conglomerate, pebbly 
sandstone and coaly shale. There 
are a number of fossiliferous 
beds. Bivalves of the brackish 
and shallow-sea environments. 

(b) Upper Jltfember [' Trigonia­
sandstone '].-Mainly coarse-gra­
ined sandstone : subordinately 
pebble-bearing sandstone and 
fine-grained sandstone; cross­
laminated in some part. Fossil 
shell beds characterized by 
Trigonians and others of the 
shallow open-sea environments 
are included. 

{2) Hosoura Fon,wtiotz [$!Him~].­

Black fine-sandy shale. often cal­
careous, and dark coloured silty 
sandstone, 60-100 m. The lower 
part is more sandy, containing 
drifted vegetable fragments, while 
the upper part consists mainly of 
fine-sandy shales with intercalated 
thin layers (10-20 em thick) of 
fine to coarse sandstone. Fossils 
of ammonoids, belemnites, gastro­
pods and pelecypods are common 
but rather sporadically distributed. 

Unconformity 
(apparently parallel) 

<Overlying: Hashiura G1·oup [fliilfi~'iw.] 
(probably Middle-Upper Jurassic), 
representing another cycle of marine 
sedimentation. In the northern and 
westem wing of the Shizukawa syncl-

ina! basin the Hashiura Group directly 
overlies Lower-Middle Triassic Inai 
Group. 

The majority of the ammonites 
hitherto described (YoKOYAMA 1904, 1915, 
SATO 1954a, b) came, or are considered 
to have been derived, from the Hosoura 
Formation. A single specimen of Yebi­
sites onode1·ai described above was 
obtained from the calcareous portion of 
the pebble-bearing coarse sandstone 
which belongs to the Upper Member of 
the Niranohsma Formation. It is there­
fore the frrst occurrence of an ammonite 
at such a low horizon of the Shizukawa 
Group. 

Apart from the palaeontological 
interest, the discovery is important for 
the stratigraphical problem of the Shi­
zukawa Group. Because the form in 
question belongs to a new genus and 
because there are no reliable ammonites 
occurring at the same horizon and in 
the sub- or superjacent beds, it is very 
difficult to decide accurately its geologi­
cal age. However since the new genus 
is regarded as a member of subfamily 
Alsatitinae in Psiloceratidae. its age is 
presu:1~ed to be somewhere in or near 
· the middle ' or late Hettangian, from 
the general evolutional history of the 
group and of the related forms. 

Now the question remains whether 
the Niranohama Formation is wholly 
referable to the Hettangian only or whe­
ther it has a wider range. The under­
lying Saragai Forms.tion has been con­
sidered as Norian from the abundant 
occurrence of Entomonotis ochotica (KEY· 
sERLI:--:c) and its allies (e. g. K. IcHi­
KAWA, 1950). The Rhaetian in the pro­
per sense is regarded as lacking, being 
probably represented here by the un­
conformity between the Saragai and 
Nirahohama Formations. Although 
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many authors believe that the Rhaetian 
deposits are generally absent in Japan, 
I am not quite free from any doubt 
about the subject. The so-called bracki­
sh and shallow-sea faunule of the Lower 
Member of the Niranohama Formation 
has not been thoroughly studied. The 
hitherto described species are ··Cyrena" 
ellijJtica YoKOYAMA, "Cyrena" lzmulata 
YmmYAl\ll\, ··Perna" rikuzenica YoKo­
YAMA, "Gcrvillia" trigona YoKoYAMA, 
Gcratrigmzia lzosourensis (YoKoYA:'>IA) 
and Geratt·igonia lata KoBAYASHI: besi· 
des them some ill-preserved plant rema­
ins including Baiem (?) sp. are contai­
ned. Among them the first species were 
transferred subsequently (K. SuzuKI & 
K. OYAMA, l9·13; K. SuzuKI, 1949. p. 94) 
to Polymcsodtl (Isodomella) of the 
Corbiculidae, without, however. a detai­
led palaeontological discussion. The 
occurrence of the Corbiculids at such a 
low horizon is unusual, if we consider 
the distribution of the family in the 
world*. Anyhow more precise informa­
tion on the forms is wanted. Geratrigo. 
1zia KoBAYASHI is again a peculiar 
Trigonian, whose distribution and age­
correlation outside Japan are a future 
problem. On the other hand. it is not 
at present easy to tell from the sedi­
mentary features how slowly or rapidly 
the deposition of the Nirahohama For­
mation took place. 

In the contemporary faunule of the 
Upper Niranohama, the following spe­
cies have been palaeontologically des­
cribed: T1·igonia senex KoBAYASHI & 
:tv loR 1, Gcratrigonia Jzosourensis (YoKo-

* !vlr. R. CASEY has kindly informed me on 
the subject (by personal communication in July 
1954) in connexion with the preparation of 
the manuscript of Corbiculidae in the forth­
coming 'Treatise on Invertebrate Palaeon· 
tology ·. 

YAMA) var. convexa KonAYASIII, Geratri­
gonia lata KoRAYASlll, Vaugo11ia yoko­
yamai KonAYASHI & Mont, V. m'ranoha­
maensis KoRAYASHl & MoRI, V. nami­
gashira KoBAYASHI & MoRI, "Belenmi­
tes" sp., "Belemnopsis '' sp. and Lato­
meandra yabei (EGUCHI)**. All of them 
belong to more or less long-ranged 
genera. so that they are not useful, at 
least for the time being. for the inter­
national correlation precise enough for 
the requirements of ammonite-palaeon­
tologists. 

If we turn to the superjacent Hoso­
ura Formation, YoKoYA:\IA's generic 
assignment of the ammonites is obvious­
ly out of date. T. SATO, who is now 
carrying on careful work on the am­
monoid faunas, has reported (1954 a, b) 
Tmetoceras and /lammatocenrs, both of 
which indicate far later ages (Upper 
Toarcian-Lower Bajocian). Apart from 
YoKoYAMA's Ammonites sp. and · Scll­
lotheimia ' jimboi, no reliable species of 
Upper Hett:mgian, Sinemurian and Pli­
ensbachian ages have been described. 
\Vithout complementary works on am­
monites of the Hosoura Formation. the 
significance of the present new genus 
cannot be adequately evaluated. 
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Explanation of Plate 30 

Yebisites o11odcrai sp. nov. 

Fig. 1. Lateral (a) and ventral (b) view;;, natural size. Holotype, GK. GlOOl from Joe. Sz-13 ·on 
the west coast of Niranohama, Shizukawa-m'lchi, Miyagi Prefecture, Upper Member of 
Nirannhama Formation. Shizukawa Group (Lower Jurassic). 

Fig. 2. T.ateral (a) and ventral (b, b1 ) views. whorl-sections at A ancl. B (c, c') and enlarged 
suture-line (d) at s of the same spedmen as ab~ve. C: constriction. A sketch in natural 
size, unless otherwise statecl. (T. M. c!el.). 
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Abstract 

Four new species of fish otoliths are descri­
bed from the Pliocene ro:-ks of the north 
central . part of Chiba Prefecture, namely, 
Otolitlms (Limmuia) otomoi. Otolithus 
( Owstonia ?) tsukizakiensis, Otolithus ( Scom­
brops) kataokai, and Otolitlms ( Sebastodes) 
kokumotoe12sis. 

Introduction and AcknowLedgements 

Otoliths of fishes as well as of wha­
les frequently occur from the Cenozoic 
rocks ot Japan. but there are very few 
records in literature, possibly due to 
that they are not widely lrno\vn and to 
that they resemble somewhat the broken 
parts of molluscan and cirripedian shel­
ls. Hitherto there has been no detail 
study of such ear bones from the Ja­
panese Cenozoic rocks probably due in 
part to the difficulty in obtaining Re­
cent material for comparison. 

In dealing with the fossil otoliths 
of fishes the difficulty arises in the lack 
of literature bearing on the Recent spe­
cies as most works in concern do not 
describe nor figure the otolith of the 
different species. In the publications 

* Read, Oct. 1. 1955; received Oct. 29. 1955 
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treating the Recent otoliths it is regret­
ted that discussions and figures are 
generally restricted to a very small 
number of species. that is to say, only 
to the species considered important in 
fisheries. 

In the writer's study of the fossil 
fish ear bones, he has first begun by 
collecting as many as possible of the 
Recent species so that direct compari­
son can be made with the fossil ones. 
For this purpose besides those collected 
by the writer many have been received 
from Marine Biological Stations and 
Fisheries Experimental Stations. How­
ever, until more than three fourths of 
the Recent fish fauna of Japan is known 
as to their respecti\'e otoliths, one can­
not expect to make a thorough study. 
In this respect the present report which 
treats only four species is considered 
preliminary to further research. 

Here the writer thanks Messrs. Jun 
KATAOKA and Tetsuro OToMo. graduate 
students in the Institute of Geology and 
Paleontology, Tohoku University, Sen­
dai. for their kind offer of specimens. 
Deep gratitude is due to Professor Yusa 
KAMBARA of the Kochi University, Shi­
koku, for the identifiication of the 
Recent specimens from Tosa Bay, Kochi 
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Prefecture, Shikoku, which he donated 
to the writer's study. A part of the 
expense of the present study was defra­
yed from the Scientific Expenditure 
Fund of the Ministry of Education of 
the Japanese Government. 

of fish otoliths were collected from the 
Pliocene Sakahata, Yanagawa and Ka­
wayatsu formations developed in the 
north-central part of the Boso Penimula, 
Chiba Prefecture in Central Japan. The 
stratigraphic positions of the mentioned 
formations according to the stratigraphic 
order worked out by K. SAKAKtlRA (1935) 
is given in Table I. 

Occurrence of the Fish Otolith> 

The described and illustrated species 

Table 1. Stratigraphic Sequence of the Formations as worked 
out by K. SAKAKVRA (1935) 

Tsurumai 
group 

Satomi group 

Nishihata 

group 

J 
Yabu sand. Sand, gravel and silt. Fossiliferous. 

Jizodo sand. Sand intercalating a silt layer. Fossiliferous. 

I 
Kasamori silt. Massh·e bluish colored silt. Fossiliferous. 

Mandano s:tnd and gravel. Coarse sand with gravel:;, 

Fossiliferous. 

r Koshikiya formation. Alternation of silt and 
I Ichijuku sand. Fossils rare. 

sand Kawayatsu silt. Massive silt oredominating, 
intercalating sand layers. Fossil3 common. 

Yanagawa formation. 1\lassive formation. Fossils not 
common. 

Habusawa formation. Alternation of sand and silt. 
Fossil;; absent. 

Sanbonmatsu silt. 1\hssive silt. Fossil> rare. 

Hasumi sand. San!:\ with intercalated silt Ia vers. 
Fossils common at places. 

l
J ::::::~:::::~:;.£:~::~,;:~~;::·:~·::":::: 

Seki formation. Coarse clastic rocks. Fossils common 
at places. 

Description of the Fish Otoliths 

Otolitlms (Limatzda) otomoi HATAI, 

n. sp. 

tremities of radial c0rrugations. Nucle­
us. resting and growing zones distinct; 
nucleus small, central in position, rest­
ing zone much narrower than growing 
zone. 

Fig. 7. 

Small, circular, measuring -1.5 x 4.0 
mm in diameters. Surface roughened 
\vith several corrugatons, undulatory, 
margins more or less projecting at ex-

Locality and geological formation:­
Upper part of the Sakahata formation 
at Nishibuta, Otaki-machi, Isumi-gun, 
Chiba Prefecture. Pliocene. Reg. No. P-
301. 
Remarks :-Although only one surface 
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(all enlarged. five times natural size) 
Figs. 1, 2- 0tolithus (Sebastodes) kokumotomsis HATA I , n. s_p. 1 -i~ner view. 2-o~ter view. 
Figs. 4, 5-0to/ithus ( Scombrops) kaiaokai HATAI, n. sp. 4- mner_ view, _5-outer view. 
Figs. 3 , 6-0tolithus (Owsl'onia?) tsukizakieHSis H.ATAI, n. sp._ 3 -m ner view. 6 outer view. 
Fig. 7-0to/ithrts ( Limanda) otomoi H ATA I , n. sp. 7-outer VIew. 

of the otolith can be observed, its out­
line, general size and surface features 
are close to certain species of Limanda , 
a common flatfish living along the Paci­
fic coast of Northern and Central 
Honshu. Compared with the ear bones 
of Limanda angustirostris KrTAH ARA 

( Reg. No. P-18) collected from Sagami 
Bay, Kanagawa Prefecture and identified 
by Mr. Fujio Y ASUDA of the Fisherie:; 
Department, T okyo University, th~ pre­
sent fossil is s imilar. However, the fos­
sil can be distinguished f rom the Recent 
species just mentioned by having smo­
other margins, stronger radial corruga­
t ions and more dist inct nucleus, rest ing 
and g rowing zones. 

The specific name is dedicated to 
Mr. TetsurG 0 ToMo, one of my former 
students, who collected the specimen 
and kindly offered it to me for study. 

Otol£thus ( Owstonia ?) tsukizakiensis 
H ATAI, n . s p. 

Figs. 3, 6. 

Transversely subovate, measuring 
about 8.5 mm in length, 5.0 mm in width 
and 1.5 mm in thickness. Both dorsal 
and ventral margins smooth, though the 
former is provided with several broad 
folds. Anterior and posterior sides blun­
tly rounded. Surface roughened, irregu­
lar, with about four short, irregularly 
directed, broadly rounded, non-continuous 
ridges. Outer side with ill-defined gro­
ove, which is shallow with sides paral­
lel and not sharply margined, extending 
throughout length of ear bone, while 
surface minutely roughened. Nucleus, 
resting and growing zones obscure. 
Locality and geological formation:­
Lower part of the Kawayatsu formation 
at about 400 meters wes t of the Prima­
ry School at Tsukizaki, Shiratori-mura, 
Ichihara-gun, Chiba Prefecture. Pliocene. 
Reg. No. P-302. 
Remarks :-The present otolith, althou.5h 
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not complete, resembles Owstom"a gram­
modmz (Fowum) (Reg. No. P-67), a 
Recent fish from off Kochi Prefecture. 
Shikoku, in outline, thickened aspect, 
lack of surface sculpture, smooth mar­
gins and ill-defined groove. However, 
the present otolith can be distinguished 
from the mentioned species by the more 
extensive groove, rougher surface ridges 
and by the Jess angular outline. This 
fo..c;sil otolith was collected by Mr. Te­
tsuro Oro~IO. graduate student of the 
Institute of Geology and Paleontology, 
Tohoku University, Sendai. 

0/olitlms (Scombrops) kataokai 

HATAI. n. sp. 

Figs. 4, 5. 

Transversely oval in shape. measu­
ring 10.0 mm in length, 6.0 mm in width 
and 2.0 mm in thickness. Dorsal margin 
with 13 denticles radiating from central 
part. of which the eighth and thirteenth 
are strongest: extremities of each den­
ticle rounded, more swollen dorsally 
than centrally. separated by much nar­
rower interspaces of varying width. 
Anterior margin characterized with one, 
broad, swollen ridge extending poster­
iorly to about two-thirds length of ear 
bone, but broken up into four vague, 
short, swollen, both dorsally and ventral­
ly directed mounds, separated from one 
another by shallow valleys. Posterior 
margin with bifurcated and broadly 
rounded ridge with a small denticle 
between. Ventral margin with about 17 
small denticles including the vague ones. 
each separated by short but narrow val­
leys. Inner surface triangularly swollen 
and the outer side flat in lateral view. 
Inner side flat with median groove ex­
tending throughout length of otolith: 
groove rounded anteriorly, flaring pos­
teriorly, ventrally expanded centrally, 

their ~argins sharp inwardly but raised 
on their outer parts and gradually slop­
ing ventrally and dorsally. Nucleus, 
growing and resting zones obscure. 
Locality and geological /ormation :­
Upper part of the Sakahata formation 
below the Primary School at Otadai, 
Oikawa-mura. lsumi-gun, Chiba Prefec­
ture. Pliocene. Reg. No. P-300. 
Remarks:-The described specimen 
seems to be assignable to the genus 
Scombrops and can be distinguished 
from Scomln·ops hoops (HoUTTUYN) (Reg. 
No. P-115). a Recent fish from off the 
Boso Peninsula, Chiba Prefecture. 
which was identified by the writer. 
Compared with the Recent species. the 
fossil one is much thicker, less curved, 
with stronger denticles. less projecting 
anterior margin and with broader and 
less curved groove. 

This otolith is named after Mr. Jun 
KATAOKA. a graduate student of the 
Institute of Geology and Paleontology, 
Toholw University, Sendai, who collected 
the type. 

Otolithus (Sebastodes) lwkumotocnsis 

HATAI. n. sp. 

Figs. 1. 2. 

Transversely oval in shape, measu­
ring 9.5 mm in length, 5.5 mm in width 
and about 1.8 mm in thickness. Dorsal 
margin with nine teeth. roughly separa­
ble into anterior and posterior halves, 
the former consisting of three narrow 
and long denticles separated from one 
another by grooves dorsally and by nar­
row valleys ventrally, and the latter of 
five more or less fused denticles of vary­
ing breadth and separated by shallow, 
narrow valleys: extremities of teeth 
rounded. more sharply on anterior tl1an 
on posterior half. Anterior side char­
acterized \vith bluntiy rounded margin 
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formed of three blunt denticles. Pos­
terior side with two broadly rounded, 
bluntly pointed denticles, one dorsal and 
the other ventral to median line. Ven­
tral margin with 16 narrowly rounded 
denticles including the vague ones, of 

·them the posterior- and anterior- most 
are strongest, separated by narrow val-
leys. Both dorsal and ventral teeth 
gradually rise towards to central area to 
form a more or less low triangular ridge 
in lateral view. Outer side almost flat, 
incised with broad, nearly straight gro­
ove extending throughout length of ear 
bone. expanding at both anterior and 
posterior extremities. inner margin ra­
ther sharp, more or less rounded, ven­
trally incised near middle of length, 
outwardly raised but gradually lessening 
in height towards doraal and ventral 

margins. Nucleus, resting and growing 
zones obscure. 
Locality and geological fonnation :­
Upper part of the Yanagawa formation 
in a cliff north of the second tunnel 
bordering the road leading from Tsuki­
zaki station to the village of Okubo, 
Shiratori-mura. Ichihara-gun. Chiba Pre­
fecture. Pliocene. Reg. No. P-303. 
Remarks:-The described and figured 
specimen resembles in several features 
Sebastodes sclzlegelii (fhr.GENDORFF) 

(Reg. No. P-55) collected from Mutsu 
Bay, Aomori Prefecture, but has a thick­
er, less curve1 ear bone with stronger 
teeth and more rounde1 anterior and 
posterior sides. Also the groove of the 
present otolith is more extensive and 
stronger. 
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Although marine Cenozoic rocks are 
-extensively developed in the Japanese 
Islands, records of the occurrence of 
Lingula are but few. According to K. 
HATAI (1954), t11e genus has been illust­
rated on specimens from the Pleistocene 
deposits of Tokyo and from the Pliocene 
rocks of Miyagi Prefecture, but not from 
elsewhere in Japan. The mention of 
the genus in lists accompanying different 
articles on geology were left out of con­
sideration because the details remain 
to be known only by persons who 
have access to the original specimens, 
which have been largely destroyed or 
misplaced by causalities and moved to 
a place of safety during the World 
War II. 

The discovery of several specimens of 
a new species of Lingula from a dark 
colored. compact. more or less carbona­
ceous siltstone from a boring core (label­
led ::\o. 15) at about 125 meters in the 
Akabira colliery in Takikawa-machi. 

*Read and received Oct. 29, 1955 
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Sorachi-gun, Ishikari Province in Hok­
kaido, is described in this article. The 
siltstone evidently belongs to the Oligo­
cene Poronai formation (K. 1-IATAI-Y. 

KAMADA, 1950). 

Text-figure 1. 

The specimens 
are all of small 
size, still retaining 
their original chi­
tinous shell cover­
ing and thus reveal­
ing the details of 
surface sculpture. 
However, upon ex­
posure the shell 
material easily de­
taches itself from 

Lingula nkabirae11sis the siltstone and is 
n_sp. Holotype. x 5 thus easily lost. 

The Qriginal colora­
tion is not preserved and there is 
no evidence for judging what it may 
have been. 
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Lingula a/wbiracnsis HAYASAKA 

and HATAI, n. sp. 

Text·figure 1. 

Shell small in size, measuring about 
8.0 nun in length and 4.0 mm in maxi­
mum width, moderately convex, elon­
gate, narrowly oblong: sides nearly 
parallel with each other. tapering an­
teriorly and posteriorly, tapering rather 
abruptly toward the straight anterior 
margin, while quite acutely toward the 
beak which is roundly pointed posteri­
orly. Surface covered with microscopic 
growth-lines which become strong at 
lateral sides where they appear as 
gentle corrugations and at anterior mar­
gin they appear as mere periodic weak 
undulations. Anterior margin short, 
straight, with aspect of very slight in­
dentation, rather abruptly passing into 
tapering lateral sides. 

Locality and gt~ological formation.­
Akabira, Takikawa-machi, Sorachi-gun, 
Ishikari Province. Hokkaido: 125 meters 
underground. Poronai formation: Oligo­
cene. Preserved in the collection of the 
Department of Geology, Faculty of Edu­
cation, Tohoku University, Sendai. Reg. 
No. 3001 (Holotype), Reg. No. 3002 
(Para types). 

Remarks.-The present species is in 
its preserved features similar to Fig. 4 
of T. DAv mso:-; 's Li11gula an at ina (1888, 
pl. 29, fig. 4), a species which is now 
known as Lingula unguis Ly:-;c-;AEUS. 

However, the more acutely pointed pos­
terior region of the shell, narrower out­
line, shoxter anterior margin and more 
strongly tapering lateral sides near the 
anterior margin all serve to distinguish 
the present species from the well-known 
and rather widely distributed Lingnla 
unguis. There appear to be no other 

species with which the present one can 
be compared. 

Beside the holotype, there are several' 
paratype specimens which agree with 
the type in all preserved features, but 
none of them exhibit the characters of 
the muscular scars. in spite that a 
few had part of their test broken dur­
ing breaking of the entombing rock 
This may suggest that the muscular 
scars may have been weak 

From the evidence that the lingulids 
are embedded in a dark colored, fine­
grained siltstone in which carbonaceous 
matter is common, and no other fossils 
occur in association, it may be suggested 
that the conditions prevailing at the 
time the brachiopods flourished, was not 
favorable to other marine animals. The 
sea bottom having a considerable 
amount of carbonaceous matter is gene­
rally not a suitable environment for 
other kinds of animals. Liugula, how­
ever. is known to survive in conditions 
which would be fatal to other animals 
(K. HATAI, 1949, pp. 183-186). 
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293. ON THE MIOCENE PECTINIDAE FROM THE ENVIRONS 
OF SENDAI; PART 8, ON PECTEN (PATINOPECTEN) 

KIMURA! MATUMORIENSIS NAKAMURA* 

KOICHIRO MASUDA 

Department of Geology, College of Education, Tohoku Univereity, Sendai 

{~J~JII;jifi):flif~~'f: Pectinidae, ~(7) 8. Pecte11 (Patinopecten) kimurai matumoriemis NAKA­
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Introduction and Acknowledgements 

Pcctetz (Petitwpecten) kimurai matu­
moriet~sis was first described by M. 
NAKAMURA (1940) from the Nanakita 
formation at Matsumori, Izumi-mura, 
Miyagi-gun, Miyagi Prefecture in the 
northern border of Sendai City. This 
species, so far as literature is concerned, 
is known only from the type locality 
and places nearby Sendai. Abundant 
specimens of this species which is one 
of the largest among the Miocene Pec­
tinidae from Japan, were collected by 
the writer with the assistance of some 
students of the College of Education, 
Tohoku University, from a pebbly con­
glomerate at the lowermost part of the 
Nanakita formation. 

The writer studied numerous speci­
mens of this species and compared them 
with the related species which are now 
preserved in the collections of the De­
partment of Geology of the College of 
Education, the Institute of Geology and 
Paleontology, Faculty of Science, both 

* Read at the 62nd me~ting of the Society 
at Tokyo. Oct. 29. 1955 ; received Oct. 29, 1955. 
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of the Tohoku University, and of the 
Saito Ho-on kai Museum, all in Sendai 
City. The results of comparative study 
lead the writer to consider the present 
species to be of specific ranking. 

In this article is presented a rede­
scription of this species based upon the 
specimens collected from the type local­
ity, and a discussion of its relationship 
with related species. The geological 
significance, so far as can be judged 
from field data, is also given with 
regard to this species. 

Acknowledgements are due to Dr. 
Kotora HATAI of the Department of 
Geology, College of Education, Tohoku 
University, for kindly supervising the 
present work Thanks are also due to 
the students of the College of Education, 
Tohoku University, who assisted in the 
collection of specimens. 

Description 

Family Pectinidae 

Subfamily Pectininae 

Genus PatitZOpccten DALL, 1898 

Patinopectetz matmnoriemis (NAKAMURA) 
Pl. 31, Figs. 1, 2a-b. 3a-b, 4. 
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1937. Pecten (Patinopecten) kimurai YoKo­
YAMA, NOMURA and lL\TAI, Saito 
/lo-on Kni !vfus .. Res. Bull., No. 13. p. 

130. pl. 19, fig. 5. 
1940. Pecte11 (Pati11opectm) kimurai YoKo­

YAMA. matumoriemis NAKAMURA, 

]apa11 four. Geol. Geogr., Vol. 17, Nos. 
1-2, p. 13, pl. 1, figs .. 1, 2 pl. 2, figs. 1-3. 

The original description of this species 
is as follows : 

Shell large in size, circular in outline, 
much compressed. Valves sculptured by 
lQ-12 strong, radial ribs, which are 
rather sharply elevated, round on top and 
nearly equal to or a little narrower 
than its interspaces. Interspaces smooth 
on both bottom and sides ; otherwise 
similar toP. kimurai. Length 146.5 mm., 
width 145.2 mm., depth of intact valves 
34.5mm. 

The enlarged collection now permits 
a more detail description as given be· 
low. 

Shell very large in size, thick, orbicu­
lar in outline, equilateral except for 
auricles; right valve more convex than 
the left ; both valves radiately ribbed 
and forming an angle of about 100° at 
apex. 

Right valve gently convex, with lQ-14 
stout, round-topped radial ribs and fine 
concentric growth lines ; radial ribs 
much broader than their interspaces in 
breadth near the beak, but nearly equal 
to or a little broader at the lower half 
of disc, and they tend to become obso­
lete towards the antero-posterior dorsal 
margins; the radial ribs on anterior 

Valve Right Right 
-

Height 

I 
ca. 140 -

Length 140 137 
Hinge-length 80 ca. i7 

j 
Depth 25 24 I 

I Apical angle 100° 100° 

dorsal side rather more distinct than 
that of posterior side. Left valve nearly 
flat or a little convex, with lD-14 dis­
tinct radial ribs which are much nar­
rower than their interspaces in breadth 
and with fine concentric growth lines, 
and ornamented by obtuse network in 
the younger shells ; radial ribs sharp 
near the beak and tend to become 
rounded towards the ventral margins, 
and that of anterior side usually more 
distinct than that of the posterior side. 
Auricles of right valve very large, sub­
equal in size, though the anterior is a 
little larger than the posterior, and a 
little folded upwards near the dorsal 
margins; anterior auricle furnished with 
wide and shallow byssal notch, and 
ornamented by concentric lines and a 
few very faint radial threads ; posterior 
with sculpture similar to the anterior. 
Anterior auricle of the left valve a little 
larger than the posterior. sculptured 
with fine concentric lines and a few 
faint radial threads, and slightly folded 
downwards near the dorsal margins: 
posterior auricle with sculpture similar 
to the anterior auricle. Hinge of the 
right valve with distinct cardinal crura, 
and wide and deep resilial pit provided 
with short, low, fine lateral ridges which 
are gently curved inwards. Left valve 
with hinge provided with shallow sockets 
corresponding to the lateral ridges of 
right valve. Interior surface of both 
valves gently folded corresponding to 
the exterior sculpture. 
Dimensions (in mm.) :-

Right Left Left Left 

132 

I 
145 130 120 

- 150 145 132 
70 75 78 78 
20.5 18 16 -

100° 100° 110" 110° 
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Remarlls :-This species is characterized 
by the larger, orbicular and inequivalved 
shell, about 12 stout, round-topped radial 
ribs. conspicuous large auricles which 
are slightly folded upwards near the 
dorsal margins, and distinct cardinal 
crura in the right valve, and by the 
much narrower radial ribs which are 
sharp near the beak and rounded at 
lower half of disc, larger auricles which 
are slightly folded downwards near the 
dorsal margins, and cardinal crura in 
the left valve. The radial ribs of both 
valves usually tend to become obsolete 
towards the dorsal margins, but radials 
on the anterior submargins are more 
distinct than that of the posterior. 

This species was originally described 
as a subspecies of Patitzopecten kt'murai 
(YoKoYAMA) by M. NAKAMURA (1940), 
but it is easily distinguishable from 
kimurai by the larger and thick shell. 
a little more number of radial ribs, no 
striae on the backs and flanks of radia 1 
ribs in the right valve, much larger 
auricle which are slightly folded near 
the dorsal margins, and the character­
istics of hinge area. From the above 
mentioned characteristic features the 
writer considers that the present species 
should be placed in specific rank. 

S. NoMURA and K. HATAl described 
Pecten (Patitzopectett) kimurai YoKo­
YAMA (1937, p. 130, pl. 19, fig. 5) from the 
Nanakita formation at Matsumori, but 
examination of the specimen, which is 
preserved in the collection of Saito Ho­
on Kai Museum, shows that it should 
be refered to matumm·iensis. 

This species appears to be related 
with the Pliocene Fortipecten takahashi£ 
(YoKOYAMA) (H. YABE and K. HATAI, 
1940, pp. 147-lGO, pis. 34-35) in having 
a large and thick shell, 7-14 radial ribs, 
and large auricles, but the latter is dis­
tinguishable from the present species by 

greater convexity of the right valve, 7-
14 radial ribs which are much narrower 
than interspaces on the both valves, 
weak radial riblets on the valves, much 
larger auricles, and cardinal crura. This 
species is also related to Pecten (Forti­
pecten) hallae DALL (MAcNEIL, MERTlE 
and PILSBRY, 1943, pp. 86-87, pl. 12, figs. 
1, 2, pl. 13, fig. 1) described from the 
Pliocene Buried Beach near Nome in 
Alaska. The Alaskan species differs 
from the Japanese one in having a more 
inflated shell and radial ribs broader 
than their interspace in the right valve, 
and in having numerous fine riblets in 
the interspaces and submargins in the 
left valve. Pati1zopecte1z ibaragie11sis 
MASUDA (K. MASUDA, 1953, pp. 41-46, pls. 
5-6) described from Hitachi City, Ibaragi 
Prefecture more or less resembles this 
species, but it is distinguishable from 
the present one by the smaller shell, 
smaller auricle, and greater number of 
low and flat radial ribs of the right 
valve, and by. the numerous, faint radial 
riblets of the left valve. 

Geological Significance 

The present species, which is restricted 
in distribution to the type locality and 
several places nearby, was also found in 
the uppermost part of the Aoso forma­
tion at Nagashiba, Tomiya-mura, Kuro­
kawa-gun, Miyagi Prefecture and a few 
questionable specimens were obtained 
from the 6tsutsumi formation at Dodo­
koro, Izumi-mura, Miyagi-gun, all in 
northern border of Sendai. These for­
mations are all Miocene in age. 

Although P. matumoriemis is abun­
dant in the pebbly conglomerate of the 
lowermost part of Nanakita formation 
at Matsumori, it become fewer towards 
the north. This decrease in number may 
be due to the change in environmental 
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.conditions, being favorable at Matsu­
mori and nearby, but less so elsewhere, 
though there appears no remarkable 
change in lithology in this horizon. The 
water action is considered to have been 
stronger at Matsumori and its environs 
than the northern area.* As Cltlamys 
kanelzarai (YoKoYAMA), which is the 
characteristic species of this horizon, is 
abundant and widely distribut~d. it is 
considered that P. matumorieusis was 
more sensitive. 

From the above mentioned it is con­
sidered that the distribution of matu­
moriensis was influenced by physical 
rather than bottom conditions. 

The present species is restricted in its 
geological range to the Early Miocene. 
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Explanation of Plate 31 

PatitJopecten matumoriemis (NAKA'li1URA) 

Fig. 1. Right valve. x 1/2. DGS. Reg. No. 1961. Loc. :Niatsumori, Izumi-mura. Miyagi-gun, 
Miyagi Prefecture. 

Figs. 2a-b. a. Right valve, x 1/2. b. Hinge area of 2a. xI. DGS, Reg. No. 1960. Loc. Same 
as above. 

Figs. 3a-b. a, Left valve. x 1/2. b. Hinge area of 3a. x 1. DGS. Reg. No. 1961. Loc. Same 
as above. 

Fig. 4. Left valve. x 1/2. DGS. Reg. No. 1960. Loc. Same as above. 
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294. ON SOME NEW SPECIES OF RAUSERELLA FROM 
MT. IBUKI, SHIGA PREFECTURE, CENTRAL JAPAN* 

MANABU KOBAYASHI 
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i'fi~lJ!',fjH!killl.:~-t ~ Rausere/la (7)tJffii!l.: "'::>\ ''C: ~!JU:fi!!}:U.f:t:i!1()fii\¥i!fll.: ]l;eoschwageri7w 
<: ~ff:-t ~ Rauserella ~~~ l..J: (7)·C, _::.. (7)~'l!t$5"JtE'ffWJIHI C. Wifm (7),jC.~Z.~:5'-t ~. 1] ·i* !!/: 

Since 1953, the writer has been en­
gaged in a study of the stratigraphy 
and paleontology of rvrt. Ibuki, Shiga 
Prefecture, Central Japan. As one of 
the results. the fusulinid zones disting­
uished in the Ibuki-yama limestone for­
mation were found to correspond to the 
zones of Atcrvoschwageriua to the 
lowest Yabcina. At the time, some new 
species of Rauserella were discovered 
in a horizon lower than that in which 
the genus was hitherto believed to be 
confined. This fact is interesting when 
considering the range of the genus 
Rauserella. 

The writer wishes to thank Professors 
Haruyoshi FuJL\toTo and Kotora HA­

TAI, of the Institute of Geology and 
Mineralogy, Tokyo University of Educa­
tion. for their kind advice and encourage­
ment with regard to the present paper. 

The genus Rauserella was defined by 
DuNBAR (1944) as a fusulinid with ir­
regulary coiled outer volutions in the 
mature stage. It was assigned with 
some question to the Ozawainellinae by 
THo}.lPso:-:, who concluded that its aber­
rant nature indicates that the particular 
group is near "the end of life history··. 

* Read June 18. 1955; rec"ived Nov. 1. 1955. 
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Rauserella erratica the genotype and 
previously the only known species of 
the genus was reported by DUNBAR (1944) 
from the upper Guadalupian of America. 

The only records of the occurrence of 
Rauserella in Japan are there by KAr-;­
~mRA and MoRIKAWA. KANJI.IF.RA (1954) 
described Rausm-ella sp. from the Kuma 
formation in Kyushfl, where it is as­
sociated with Yabeina columbiatza (DAw­

so:-;), Y. yasubaetzsis ToRIYAMA, Y gub­
lcri KANMERA, Lepidoliua toriyamai 
KA:-.::o.mRA, L. kumaensis K., Pseudodolio­
liua jJseudolepida var. gravitesta K., 
Codouofusiella czmiculata K., Dzmbantl­
la ? sp., Sclzwagerina aff. acris THOMPSON 

& WHEELER and Schwaget·ina pseudo­
crassa K. These fossils indicate that 
the geological age of Rauserella sp. is 
upper Permian, or precisely the Yabeitta 
zone. MoJUKAWA described a form of 
Rauserella from the Yabeina zone of the 
Kanto massif. From these it may be 
inferred that the geological range of 
Rauset·ella is restricted to the zone of 
Yabeina in Japan as in America. 

The geological distribution of Rause­
rella on l\1 t. Ibuki is rather wide. but 
owing to that the number of specimens 
is tew it was difficult to obtain well 
oriented sections. However, the asso-
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ciated species in the present field were 
distinguished to compare; Neoschwag­
erina sp., Parafusulina sapperi (Sn;pp), 

Schwageriua japonica (GuMBEL), Pseudo­
fusulina sp., Cod01wjusiella sp. Judging 
from these associated species. it can be 
considered that the geological range of 
Rauserella is not only restricted the 
upper Permian, or the zone of Yabeiua, 
but that its lower limit extends down 
to the zone of Neosclzwagerina. 

Descriptions of species 

Genus Rauserella DuNBAR, 1944 

Rauset·ella fujt'motoi KoBAYASHI, n. sp. 

PI. 32. figs. 1-7. 

Shell minute. irregularly coiled and 
irregularly ellipsoidal in form. The 
length and width of the last volution 
are about 1.4 mm. and 0.88., respectively, 
its form ratio is 1.6. The earlier two 
to three volutions are planispiral and 
discoidal in shape with a subangular 
periphery. and short axis of coiling. 
Beyond these volutions, the axis of coil­
ing changes its position irregularly, and 
that of the last volution becomes per­
pendicular to the earlier ones. The pro­
loculus is minute, measuriug 52 to 72 
microns in outer diameter. The shell 
expands gradually in the earlier volu­
tions. but sharply in the outer ones. 

The spirotheca is very thin and com­
posed of tectum, diaphanotheca and 
inner tectorium in outer volutions. which 
are obscure in inner volutions, its thick­
ness is 14 to 22 microns in the first to 
fourth volutions. The septa thin. num­
bering 11 and 11 in the third to fourth 
volutions, respectively. 

The chomata are not evident in the 
outer volutions but can be faintly ob­
served in the inner discoidal volution. 

Remarks: The inner discoidal, plani­
spiral volutions, irregular axis of coiling 
and aberrant outer form of the present 
species refer it to tl:.e genus Rause1·ella. 
The present species is easily disting­
uished from Rauserella en·atica DuNBAR 

by its outer shape: expanded form, 
minute size, shorter axis of coiling, and 
sharper periphery in the earlier volu­
tions. 

Locality and Occrwrence: This species 
is found in the Ibuki-yama limestone 
formation at the ridge about 500 m. to 
the northeast of lbuki-yama. It is as.;o­
ciated with Parafusulina sapperz· (STUFF), 
Pseudofusulina sp., Codonofusiella sp. 
and Sclmbertella llingi Du!\BAR & SKit'­

NER. 

Results of measurements: 

Reg. No. 20501 

Loc. No. H<l2. 

Pro.! V.l 1 V. 2 V.3 V. 4: V. 5 V.6 
------1--~---'--

Height of 
volution 35 70 88 105 168 

I 

Thickness of Ill 
sp1rotheca 16 22 22 17117 22 

Reg. No. 20502 

Loc. No. H-32. 

-----,Pro.~~~~~~ 
Heigh~ of 

1 
45 83 61 112 

volutwn I 

- .---'--'---
Thi~kness of I 14 14 114 : 17 17 

sp1rotheca 
1 1 

(in microns) 

Rauserella sp. 

Pl. 32, figs. 8-9. 

Shell minute, irregularly elongate in 
form, axis of coiling irregular. The 
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shell of three and half volutions about 
1.4 mm. long, and 0.6 mm. wide, its form 
ratio about 2.4. The inner one and half 
volutions are involute discoidal. planispi­
ral with subangular periphery. The 
axis of coiling in the earlier volutions 
is short. but thereafter the inner one 
.elongates rapidly and becomes perpendi­
cular to the earlier axis of coiling. The 
proloculus is minute and measures 105 
to 145 microns in outside diameter. The 
height of chambers of the first to fourth 
volutions are 88, 106, 53 and 123 microns, 
respectively. 

The spirotheca very thin, its structure 
obscure but seems to be composed of 
tectum, diaphanotheca and lower tecto­
rium in outer volutions. The total 
thickness of first to third volutions 17. 
22 and 22 microns, respectively. The 
septa more thinner than spirotheca, un­
fluted throughout the shell. 

The chomata are observed faintly only 
in the inner volutions. 

Remarks: Rause1·ella sp. resembles 
more closely Rause1·ella fujimotoi n. sp. 
than Rauserella erratica DmmAR in the 
following points ; subangular periphery 
and smaller size of the inner volutions, 
more elongate in form, larger proloculus. 
Unfortunately, the writer has been able 
to make only two axial sections and no 
cross sections, therefore specific naming 
has been withho:d. 

Locality and Occttr1'e1zce: The speci­
mens occur in the Ibuki-yama limestone 
formation at the ridge about 250m. to 
the west of the top of Mt. lbuki. where 
it is associated with Neosclzwagcrina sp., 
Schwagerina japonica ( GuMREL), Para­
fusulina sap peri (STUFF) and Sclwber­
_tella cf. pltairayensis (CoLA:\1). 

Rauserella ? sp. 
PI. 32. fig. 10-12. 

Shell rather large for the genus, elon-

gate irregular in form, shell of five 
volutions, 2.6 mm. long and 0.83 mm. 
wide: its form ratio is 3.2. Inner volu­
tions ellipsoidal in form. next gradually 
becoming elongate ellipsoidal, the last 
irregular in outer shape. Proloculus 
minute. its outside diarreter 12 microns, 
height of volutions of the second to 
fourth volution are 95, 106 and 145 
microns, respectively. 

Spirotheca thin, probably compo~ed 

of tectum, diaphanotheca and inner 
tectorium, 16 microns in total thickness 
and almost uniform throughout. The 
septa unfluted, chomata uncertain. 

Remarks: The two following charac­
ters of the present specimens as, lack­
ing inner discoidal volutions and the 
unchangings axis of coiling do not suffice 
for placing the specimen in the genus 
Rauserella. Considering the irregular 
outer volutions, appearance of septa, 
and the structure of spirotheca. it is 
evident that the present specimens are 
closer to Rauserella than to any other 
known genus of the Fusulinidae. There­
fore. the writer tentatively refers them 
to Rauserdla. 

Locality a1td Occun·euce: From the 
Upper Ibuld-yama limestone formation, 
at the ridge about 200m. to the west 
of the top of Mt. Ibuki, where it is as­
sociated with Schubcrtella sp. and 
Pseudofusulina sp .. 
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Explanation of Plate 32 

Figs. 1-7, Rauserella jujimotoi KoBAYASHI n. sp. 
1. Axial section of holotype, Reg. No. 20501 
2, Sagittal section of paratype, Rag. No. 20502 
3-4, Excentric sections of paratypes, Reg. No. 20503, 2050 ~ 
5-7, Tangential sections of paratypes, Reg. No. 20505, 20506, 20507 

Figs. 8-9, Rauserclla sp. 
8, Axial section, Reg. No. 20508 
9, Oblique section, Reg. No. 20509 

Figs. 10-12, Rauserella ? sp. 
10, Tangential section, Reg. No. 20510 
11-12, Axial sections, Reg. No. 20511, 20512 

1-)0 (X 30), 11-12 (X 20) 

(All of the specimens are deposited in the collection of Tokyo University of Education} 
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295. A FOSSIL FAUNA FROM THE NO~THERN 
PART OF THE T ANZA W A MASSIF 

.MATSUTARO SHIBATA* 

Kyobashi Upper Secondary Chemical School 

:l'tiRu.t:!'t~trml1>f~El:. --:JI. ·-c: 195>1 ~E ~;a-(t. ftiRilltlt:fttma-~~1lt-t ~nt~a- ;t t-:.. -t:-q)~, 
i'J.--:J-c .:::.±7J:ftEHl1W L t..:ttf!a. to .l: v:. i"11>ilf'tjfrtJ, G. ~g) .l: ~ t.t!Wl~1tEa-:J*:m t..t.::. -t:-q)? '!;,. 
-mHt*Tfll! c .l!iht\.:6 qJ"(;m-a--t :6. Clzlamys kanelzarai (YoKOYAMA). Chlamys kamtogawaet~sis 
nov. sp., Lima (Lima) cfr. kotmoi OTtrKA. Vettericardia sp. indet .. Haliotis sp. indet.. Spines of 
Echinoidea, Smaller-foraminifcras, Calcareous algae, etc. ~EE~*i1r. 

In the course of study on the geology 
of the northern part of the Tanzawa 
massif since the summer of 1954, the 
writer collected several molluscan fossils 
which are described herein. The area 
surveyedis situated at the south-western 
end of the geological map of Hachioji 
(1: 75,000). At the south-western end 
of this area, around Kanetsuki­
yama, several new fossil localities 
were found. All of the localities 
seem to occupy the middle part 
of the undifferentiated Misaka 
series of MITSUCHI (1932). howe­
ver, the precise stratigraphic 
position is not yet to be worked 
out 
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Fossil localities and Mode 

of Occurrence 

The fossil localities are all situated 
around Kanetsuki-yama above mentioned 
(Text-fig. 1.). Some of these localities 
have previously been recorded by MI­
TSllCHI, who reported on the occurrence 
of:-

Pecten sp. from Kaizawa, eastern foot of 
Omuro-yama, Doshi-mura, Minamitsuru­
gun, Yamanashi Prefecture: Halfway up 
the east side of Kanetsuki-yama, Aone­
mura, Tsukui-gun, Kanagawa Prefecture, 

? Pltoladomya cfr. PuscM Goor.nFuss, 
Ditto. 

Litlwthamnimn sp. Ditto. 
Among the mentioned fossils, Pecten 

sp. was subsequently determined by 
KuRoDA (1931) as Chlamys katzelzarai 
(YOKOYAMA). 

The species discriminated by the writer 
are as follows :-

Localities in Text-fig. 1. 
xl x2 x3 x4 x5 x6 x7 

1. Chlamys kaueharai (YoKOYAMA) ............ abundant X X X X X X X 

2. Ch/amys kauuogawae11sis SHIBATA, n. sp .... rare X 

3. Lima (Lima) cfr. kom10i OTUKA ............... '' X 

4. Vcucricardia sp. indet.... ... ... .... .. .. .... ... .. . ... II X 

5. Ha/iotis sp. indet .................................. abundant X X 

6. Spines of Echinoidea ... .. ... ... ... ... ... ... ...... II X 

7. Smaller Foraminiferas .. . . . . . .. . .. .. . . . .... .. .... '' X 

8. Calcareous algae . . . . . . ... . . . . . . ... . . . . . . . .. . . .... . . . 11 X 

Among the above mentioned fossils 
all except numbers 6-8 were collected 
from boulders. 

Geolo~rical Horizon and Age 

The geological horizon from which 
the fossils were collected is judged to 
be in the middle part of the undifferen­
tiated Misaka series of MITsucm. 

The geological age from the occur­
rence of Chlamys kmzeharai (YoKoYAMA) 
and Lima cfr. komzoi 0TDKA is assumed 
to be not older than lower Miocene. 

Systematic Description 

Genus Chlamys RoDil'G, 1798 

Clllamys lwtzeharai (YoKOYAMA) 

Pl. 32, figs. Sa, Sb. 

1926. Pecteu ka11eharai YoKoYAMA. four. Fac. 
Sci. Imp. Univ. Tokyo. Sec. ll, vol. 1, Art. 
4. pp. 135-136, pl. VIII. fig. l, pl. XIX. 
figs. 1. 2. 5-7. 

1936. PecletJ kamlzarai No:-.n;RA and HATAI. 
Saito Ho-on Kai Mus., Res. Bull .. No. 10. 
p. 119, pl. 13. figs. 3, 4. 

1937. Pecte11 (Ciz/amys) katleharai NoMt:RA 
and HATAI, Ibid .. No. 13. p. 127. pl. 18, 
figs. 1, 2. 

Shell large, right valve more inflated 
than the left. with 18 radial ribs, inter­
stices deep and more or less broader 
than the ribs, ribs high elevated, round, 
divided into three parts by two long­
itudinal furrows, central part broader 
than the sides and elevated ; three radial 
riblets in interstices, central one broad­
est, the others weak or sometimes ob­
solete. Radial ribs and riblets more or 
less scaly. Posterior ear triangular, 
truncated behind ; surface sculptured by 
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Dimensions:-
Height Length Depth 

Umm 
12 

Number of rib 
17 Reg. No. 7661* 

Reg. No. 7662* 

Reg. No. 7663* 

SO.Smm 
95.2 

111.5 

several radial ribs and concentric growth 
lines. especially remarkable on the post­
erior margin. 

Remarlls:-Many fragmental specimens 
were obtained. According to T. NAGAO. 
the differences between C. kanelzarai 
and C. ashiyaensis are the inflation of 
both valves. That is, in the former the 
right valve is inflated, while in the lat­
ter the left valve is inflated. Moreover, 
the sculpture of tbe right valve cf the 
former and the left valve of the latter 
is nearly the same. Comparing with C. 
ashiyaet~sis, however, the radial ribs of 
the right vahe of C. lwmharai are re­
markably elevated and the interstices 
are deep and somewhat broader than 
the ribs. 

Locality:-Idozawa, Aone-mura, Tsukui­
gun, Kanagawa Prefecture; Kaizawa, 
Doshi-mura, Minamitsuru-gun, Yama­
nashi Prefecture. 

Chlamys kamrogawae11sis SHIBATA, n. sp. 

Pl. 32, figs. 4a. 4b. 

Shell small, oval in outline, higher 
than long, inequilateral, test thin, moder­
ately convex. umbonal angle 78 degrees. 

Right valve :-Antero-dorsal margin 
long and straight, postero-dorsal margin 
short and straight; antero-ventral mar­
gin narrowly round, postero-ventral 
margin broadly rounded ; surface sculp­
tured by many radial ribs and grooves 
alternatively: ribs 24 in number, broader 

* Ali of the specimens are preserved in the 
collection of the Institute of Geology and 
Mineralogy, Tokyo University of Education. 

18 
18 

than intercalaries, elevated and its top 
somewhat roundly flattened ; the surface 
of the ribs are smooth, not divided : 
the bottom of the intercalaries are flat, 
sometimes one weak radial riblet present. 

Ears unequal, anterior longer than the 
posterior, one and a quarter times of 
the posterior in length. Hinge length 
about 2/3 times of the shell length. 
Byssal notch narrow and deep. Cteno­
lium present. On the surface of the 
ears respectively 5 radial ribs present. 
Posterior ear triangular. truncated rec­
tangularly behind. 
Dimet~sions:-Reg. No. 7664, Mono­

typic. Height 37.5 mm, length 28.5 mm, 
hinge length 19 mm. depth 15.2 mm, 
length/height 0.76 

Compariso1ls and atlinities:-Thisspe­
cies is allied to Pecten lwkisakietzsis 
NoMURA and NII:-;o and Chlamys nobilis 
(REEVE), but the present specimen dif­
fers from the former by the following 
points, that is, 1) being higher than 
long, 2) narrow umbonal angle, 3) hav­
ing 24 ribs, 4) surface of the ribs smooth, 
5) ribs not divided, 6) radial riblets on 
both ears, 7) hinge length reaches to 
2/3 times of disc length ; and this spe­
cies is discriminated from the latter by 
the following points, that is, 1) inequi­
lateral, 2) narrow umbonal angle, 3) ribs 
broader than interstices, 4) sometimes 
one weak radial riblet present in inter­
stices, 5) ribs surface smooth and sim­
ple, 6) ribs are rounded. 

Remarks:-The specimens are repre· 
sented only by exterior mould and cast 
of the right valve. 

Locality:-Idozawa, Aone-mura, Tsu-
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kui-gun, Kanagawa Prefecture. A cast sculptured with external sur-

Genus Lt"ma BRuGUIERE, 1797 

Lima (Lima) cfr. lwmzoi 0TUKA 

Pl. 32. fig. 3. 

1938. Lima komzoi OTt:KA, four. Fac. Sci. Imp. 
Utziv. Tokyo. Sec. II, pt. 5, No. 1. p. 11, 
pl. l, fig. 8. 

1943. Lima (Lima) komzoi TAKI. OTU<A and 
SUZt:Kl. Conch. Asiatica vol. 1, p. 58, 
pl. XII. fig. 3. pl. XIV. fig. 15. 

Shell medium in size. elongated oval 
in outline, inequilateral, inflated, anterior 
dorsal margin long, almost straight, 
antero·ventral margin narrowly rounded; 
postero·dorsal margin very short, post­
ero-ventral margin broadly rounded; 
anterior ear indistinct, posterior ear 
remarkable, larger than the anterior ; 
disc elevated rectangularly at the antero­
dorsal extremity, then elevated gently, 
being highest at the central portion, 
then gradually decends towards tl:e 
posterior dorsal margin : exterior surface 
with about 35 narrow, smooth, rounded 
radial ribs separated by flat interspaces; 
concentric growth lines remarkable at 
the antero-ventral submargin. 

Dimension:-Reg. No. 7665. Height 
60 mm, length 40 mm, depth 16 mm. 

Comparisons and affinities:-The pre­
sent specimen is closely allied to Lima 
(s. s.) komwi 0TVKA in its outline and 
the convexity, but it differs from L. 
komwi by its larger size. 

Remarks :-This specimen is repre­
sented by only one left valve and lacks 
the umbonal area, but the base of the 
posterior ear is visible. 

Locality:-Idozawa, Aone-mura. Tsu­
kui-gun, Kanagawa Prefecture. 

Genus Venericardia LAMARCK, 1801 

V enericardia sp. indet. 

face. 
Locality:-Idozawa, Aone-mura, Tsu­

kui-gun, Kanagawa Prefecture. 

Genus Haliotis LtNNAEUS, 1758 

Haliotis sp. indet. 
Pl. 33. figs. 1. 2. 

Two comparatively well preserved and 
many fragmental specimens were ob­
tained. All are external casts. 

The surface of these specimens are 
sculptured by multiple radial and con­
centric lines. The curvature of the 
concentric lines of the umbonal area are 
strongly rolled. 

Locality :-Halfway up the east sid~ of 
Kanetsuki·yama, Aone-mura, Tsukui­
gun. Kanagawa Prefecture. Reg. Nos. 
7666, 7667. 
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Explanation of Plate 33 

(All figures in natural size unless otherwise stated) 

Fig. 1. Haliotis sp. External cast. 
From ldozawa. Aone-mura, Tsukui-gun, Kanagawa Prefecture. Reg. No. 7666 (Inst. of 
Geol. & !\lin., Tokyo Univ. of Education) 

Fig. 2. Ditto. 
Reg. No. 7667 (Inst. of Geol. & Min., Tokyo Univ. of Education) 

Fig. 3. Lima (Lima) cfr. kotmoi OTSUKA. Left valve. 
From Idozawa, Aone-mura. Tsukui-gun. Kanagawa Prefecture. Reg. No. 7665 (Inst. of 
Geol. & Min .. Tokyo Univ. of Education) 

Fig. 4a. Chlamys kamwgawaetiSis SHIBATA. n. sp. Internal mould of right valve. 
From Idozawa, Aone-mura, Tsukui·gun, Kanagawa Prefecture. Reg. No. 7664 (Inst. of 
Geol. & Min .. Tokyo Univ. of Education) 

Fig. 4b. Ditto. 
External cast of right valve. 

Fig. 5a. Chlamys katteharai (YoKoYAMA). Internal mould of left valve. x 0.74 
From Kai?.awa. Doshi-mura. Minamitsuru·gun, Yamanashi Prefecture. Reg. No. 7661 (Inst. 
of Geol. & Min .. Tokyo Univ. of Education) 

Fig. 5b. Ditto. 
External cast. 
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296. NEOSCHW AGERININAE FROM THE SHIMA 
PENINSULA, JAPAN* 

NOBUO YAMAGIW A 

Osaka University of Liberal Arts and Edu:ation 

~,f,W! J: IJ i$.1' .Q Neoschwagerininae :..:. "?\'"( : ~:t\' :t ~Wl iil,t Neo3chwagerininae ~!iif!jl:!f. 
fJit.:.::. Cancellina ~r:f:! 1 f!!l, Neoschwagerina }Ill, >p 2 f!!j1) 3 ~lii~5eJii!. 1.., t..:o:>-e . .:. .:.1:.\ia',JlX~H!r 
~~0 ~ ~ ~ ~ 

Neoschwagerininae from the Shima 
Peninsula was already reported by FuJI­
:.-.mTo and MATSUSHITA. Namely, Neo­
sc/zwagerina cf. craticurifera (S.) and 
others were discovered by FuJil\IOTO 
(1942) at the Kusakidani limestone, 
Isobe-cho, and Neoschwagerina cf. 
craticurifera (S.) and Neosclzwageri11a 
sp. were discovered by MATsusmTA 
(1953) at the Kageyama and Koshik'iiwa 
limestones, lsobe-cho. 

Since 1951, 1 have been studying the 
geology of the Shima Pen·insula and 
meanwlrile have discO\·ered newly Neo­
schwagerininae from the Futaji lime­
stone, Arashima-cho, Toba-city and the 
·Urayama limestone, Shiraki-cho, Toba­
city. The formation containing the 
Urayama limestone consists in the 
north side of Arash·ilna-Gokasho tecton'tc 
line and is composed of sandstone, shale, 
chert, sclmlste·in and limestone. This 
formation has hitherto been regarded 
as the equivalent to Pseudofusulina 
zone, but as the result of the present 
study, I have furthermore discovered 
Neoschwage1·ina sp. from the Urayama 
limestone. It is suggested. therefore, 
that not only Pseudofusulina zone, but 

_also Neosc/zwagerina zone is developed 

* Read Oct. 29. 1955; received, Dec. 9, 1955 
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in this district. 
The formation containing the Futaji 

limestone consists in the south side of 
A.-G. tectonic line and is composed of 
sandstone, shale, chert, schalstein, lime­
stone and conglomerate. The formation 
is in fault contact with the mesozo·ic 
formations of the north and south sides. 
As the result of the present study, I 
have discovered Yabeitza cf. lwtoi (0.) 
and Schwagerininae gn. sp. indet. from 
the Futaji limestone. It is suggested, 
therefore, that Yabeina zone is de­
veloped in this district. 

The formation containing the lime­
stones of the Kusalddani and Kageyama 
consists in the south of the formation 
containing the Futaji l·imestone and is 
in fault cont2ct with the mesozoic for­
mations of the north and south. This 
formation consists of sandstone, shale. 
chert, schalstein and l'imestone. I have 
discovered Neoschwagerina fujimotoi 
YAMAGlWA n. sp., N sakaguchii Y. n. 
sp., N. sp, Cancellina matsuslzitai Y. n. 
sp., C.? sp., Sclmbertella sp. and Forami­
nifera gn. sp. ·indet. from the Kusaki­
d~ni limestone and N fujimotoi Y. n. 
sp., N. sp., C. matsushitai Y. n. sp., 
Pseudodoliolina sp., Sclzubertella sp. and 
Foraminifera gn. sp. indet. from the 
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Locality Map. 

Loc. 1 Urayama, Loc. 2 Futaji. Loc. 3 Kusakidani. Loc. 4· Kageyama 

Kageyama l'imestone. It is suggested 
that Neoscltwagerina zone is developed 
in this district. 

The said formations strike N 50°-70"E 
and dip 50°-70°N. 

I wish to express my cordial thanks 
to Prof. H. FuJIMoTo of Tokyo Uni­
versity of Education for his kind ad vices 
and for. his kindness of reading the 
manuscript of th·is paper. I also wish 
to express my hearty thanl\:S to Prof. 
S. MATSUSHITA of Kyoto University, who 
permitted me free use of the library of 
his Department, to Assist. Prof. S. 
SAKAGUCHI of Osaka University of Liber­
al Arts and Education, Assist. Prof. R. 
MoRIKAWA of Saitama University, Lee-

turer K. NAKAZAWA of Kyoto Universi­
ty, Mr. IsHII of Osaka City University, 
Mr. Y. KusAKABE and Mr. T. SHIKI of 
Kyoto University and Mr. M. KoBAYASHI 
of Tokyo Uni\·ersity of Education for 
their discussions of the species included 
in tlris paper. 

Subfamily Neoschwagerininae 

DuKRAR & CoNDRA, 1928 

Genus Cancellitta HAYDES, 1909 

Cancellina matsushitai YAMAG rw A n. sp, 

Plate 34. Figs. 1-4 

Desc1·iption :-The shell is small and 
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elliptical with straight axis of coi.ling, 
somewhat row1ded poles. The mature 
specimens are generally 6 to 7 volutions. 
The specimen of holotype is 1.24 m111 
long and 0.94 mm wide, giving form 
ratio of 1.3. The co·iling sho\vs gradual 
increasing from the first volution. The 
first 2 volutions have short axis of 
coilling, and the first volution is e\•olute. 
The 3rd to last volutions have long 
axis of coiling. The proloculus is rather 
small and subspher"ical, and the outside 
diameter is 0.06 mm to 0.10 mm. The 
spirotheca is composed of a tectum and 
keriotheca, and the thickness of the 
last volution is 0.04 m111 to 0.06 mm. 
The septa are straight, and the counts 
of the 3rd to 6th of a typical specimen 
are 11 (?), 13, 16 and 20. The trans­
verse septula are present, but the axial 
septula and secondary transverse 
septula are absent. 

Comparison :-Cance/lina matsushitai 

is elliptical in shape, but the species is 
thicker spirotheca and smaller shell 
than C. tzipponica. ·The proloculus of 
Cancel/ina matsushitai is smaller than 
holotype of C. primigena. It is similar 
to Cancel/ina tosayamensis, but the 
latter is larger shell than the former. 
The present form is distinguished by 
smaller shell and shorter form ratio 
than Cancellitta kobayashii. This species 
also can be distinguished from the said 
4 species of Cancellitza by the respect 
that the first Yolution of the former is 
evolute. 

Occurrence :-This species was found 
in Kusakidani and Kageyama, Isobe-cho, 
associated with Neoscltwageritza fuji­
motoi, N sakaguchii, Cancellina ? sp. 
and others. 

Holotype :-I. A. G. G.* Osaka Universi­
ty of Liberal Arts and Education. No. 
54001 (pl. 34, fig. 1). 

Paratypes :-do. Nos. 54002, 54003, 54004. 

Table 1. Measurement; of Catzcel/itla matsushitai YAMAGIWA n. sp. in millimeters. 

Spec. Fig. L. w. R. P. 

1 1. 24 0.94 1.3 0.06 
2 2 1. 08 0.10 
3 3 0.82 o.os 
4 4 1.25 0.84 1.5 

Form ratio of volutions 

Spec. 2 3 4 5 6 

1 0.6 0.9 1.1 1.4 1.5 1.4 
2 
3 
4 1.4 1.4 1.5 

Genus Neosclzwagcritza Y ABE, 1903 

Neoschwagerina sakaguchii 

YAMAGIWA D. Sp. 

Plate 34. Figs. 5-10, 17 

1 

0. 14 
0.17 
0. 14 

7 

1.3 

Description :-The shell is medium, 

Rate of growth 

2 3 4 5 6 7 

0.20 0.31 0.41 0.56 0.73 0.94 
0.28 0.39 0.55 0.76 1. 08 
0.20 0.31 0.43 0.61 0.82 

0.39 0. 59 0.84 

Thickness of spirotheca 

1 2 3 4 5 6 7 

0.02 0.03 0.02 0.04 
0.02 0.04 0.04 
0.02 0.02 0.04 0.04 

0.02 0.04 0.06 

somewhat elongate, elliptical fusiform 
and subspherical in the first 2 ot· 3 
volutions, and beyond the 3rd or 4th 
volution the shell assumes mature 

* Institute of Astronomy, Geophysics and 
Geology. 
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shape. My specimens have 9 to 12 (?) 

volutions. The specimens of 10 volu­
t-ions are 3.67 mm to 4.53 mm long and 
2.24 mm to 2.56 mm wide, giving form 
ratios of 1.7 to 1.8, respectively. The 
proloculus is small nnd subsphedcal, 
with the outs·ide diameter of 0.03 mm. 
The spirotheca is rather tlrick, in­
creasing gradually from the first one, 
and the thickness of the ultimate or 
penultimate is 0.06 mm to 0.10 rnm. 
The spirotheca is composed of a tectum 
and keriotheca. The septa are straight, 
and the count is about 14 or 15 ·in 7th 
volution. The transverse septula occur 
throughout the shell. The ax·ial spctula 
are present, and there are one septulum 
between the adjacent septa ·in the 5th 
to last volutions. The secondary trans­
verse septula are absent. 

Compariso1Z :-Neosclm:agerina crati-

per~( era and N. fujimotoi are more ·in­
flated thnn this species. The latter is 
elongate form than the former. This 
spec·ies resembles Cancellina nippouica, 
but the former _has th·icker spirotheca, 
smaller proloculus and larger shell than 
the l::>.tter. Th·is species also 1s dis­
tingtrished from the s<rid species of 
Canccllina ·in the respect that the axial 
septula of the former appear in more 
early volution than the latter. 

Occurrence_ :-Th·is is from Kusakidani, 
Isobe-cho, associated with Neosc!twage­
ri1la fujimotoi, Ca11ccllina matsusliitai 
and others. 

lfolotype :-I. A. G. G., 0Faka Urriversi­
ty of Liberal Arts and Education. No. 
54005 (Pl. 34, fig. 8). 
Pamtypes :-do. Nos. 54006, 54007, 54008. 

54009, 54010, 54011. 

Table 2. ~'leasurements of Neosclzwageriua sakaguclzii YAMAGIWA n. sp. in millimeter;;. 

Spec. Fig. L. w. R. P. 

8 4.53 2.45 1.8 0.03 
2 7 4.39 2.57 1.7 
3 5 3.75 2.24 1.7 ? 

4 10 2.39 
5 6 1. 86 0.06 

Rate of growth 

Spec. 2 3 4 5 6 7 8 9 10 11 12 

0.12 0.20 0.28 0.41 0.61 0.86 1. 16 1. 55 1. 94 2.45 2.68* 
2 0.16 0.27 0.43 0.63 0.90 1. 20 1. 61 2.06 2.57 
3 0.08 0"17 0.27 0.37 0.51 0. 69 0. g,j, 1. 27 1. 70 2.24 2.82 3.35 
·l 0.25 0.37 0.55 0.82 l.H 1. 57 2.04 2.39 
5 0.10 0.18 0.29 0.43 0.65 O.ES 1. 16 1. 49 1. 86 

Thickness of spirotheca 

Spec. 1 2 3 4 5 6 7 8 9 10 11 12 

1 0.01 0.04 0.02 0.04 0.05 0.05 0.08 0.08 0.08 0.06* 
2 0,02 0.04 0.06 0.06 0.07 0.07 0.10 0.09 
3 0.02 0.02 0.03 0.(<3 0.04 0.08 0.08 0.08 0.07 0.06 
4 0.02 0.02 0.04 0.04 0.06 0.08 0.09 0.09 
5 0.02 0.03 O.<» 0.05 0.04 0.06 0.06 

* 10.5 volutions. 
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Form ratio of volutions 

Spec. 

1 
2 
3 
4 
5 

1 2 3 4 5 

1.0 1.0 1.5 1.8 1.7 
1.1 1.2 1.4 1.5 

1.1 1.2 1.4 1.7 1.8 

Neoscllwagerina fujimotoi 

YAMAGIWA, n. sp. 

Plate 31. Figs. 11-15 

6 

2.0 
1.8 
1.9 

Description:-The shell is medium 
and e!Hptic21. infl~1.ted fus·iform, \vith 
straight axis of coiling. The first 2 or 
3 volutions are subspherical in shape, 
and beyond the 4th or 5th volution the 
shell assumes mature shape. The 
mature specimens have 12 or 13 volu­
bons. My specimens of 12 vclutions 
are 4.73 mm to 5.53mm long and 3.25 nun 
to 3.65 mm wide. The form r2.tios 2.re 
1.5, respectively. The coiling is tight 
in the first 3 or 4 volutions and gradu­
ally becomes loose toward the outer 
ones. The proloculus is small and 
spherical. with the outside diarnter of 
0.04 nm1 to 0.06 mm. The spirotheca 
consists of a tectum and keriothec::>., 
and in the first 3 or 4 volt1tions it is 
thin, but thick in the outer ones. The 
keriotheca can be seen in the outer 
ones. The septa are straight and the 
counts of the 2nd to 8th volutions of a 
typical specimen are 5. 9, 11, 12. 13. 14 
and 16, respectively. They are composed 
of a tectum and anterior and posterior 
downward extensions of the keriotheca 

7 8 9 10 11 12 

2.0 2.0 2.0 1.8 

1.9 1.9 1.8 1.7 
2.0 1.9 l.g 1.7 

of the spirotheca. The transverse 
septula occur throughout the shell. 
The axial septula are present, and there 
are one septulum between the adjacent 
septula in the 4th or 5th to last volu­
tions. The secondary transverse septula 
are absent. 

Comparison : -It resembles Neoscll­
wagerina brevis, but the first 2 to 3 
volutions of the latter are slightly 
evolute, and the outer volutions of the 
latter cccur 2 axial septula between 
the adjacent septa. Neoschwagerina 
craticzwifera var. ltaydeni is similar to 
tlris species. but the count of the septa 
of the latter is more few than the 
former. The coiling of the outer volu­
tions of Neosclnvagerina fujimotoi is 
looser than N. craticurifera var. lzaydeni. 
This species is more elliptical than N. 
margaritae. 

Occurrence :-This species was found 
in Kusakidani and Kageyama, Isobe­
cho, associated with Neosclzwageriua 
sakaguchii, Cancel/ina matsushitai, C. ? 
sp., Pseudodolwlina sp. and others. 

Holotype:-l.A.G.G. Osaka University 
of Libend Arts and Educ2.tion. No. 
54012 (Pl. 34, fig. 14). 

Paratypes :-do. 54013, 54014, 54015, 
54016. 

Table 3. l\1easurements of Neoschwagerina fujimotoi YAMAGIWA n. sp. in millimeters. 

Spec. Fig. L. w. R. P. 

1 15 4. 73 3.25 1.5 0.06 
2 14 4.85 3.35 1.5 0.0-l 
3 13 5.53 8.65 1.5 
4 11 3.92 
5 12 3.•H 0.04 
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Rate of growth 

Spec. 1 2 s 4 5 6 7 8 9 10 11 12 13 

1 0.14 0.20 0.29 0.41 0.57 0.86 1.14 1.48 1.82 2.28 2. 7·~ 8.25 3.51* 
2 0.10 0.18 0.29 0.41 0.57 0.80 1. 06 1. -!3 1. 82 2.34 2.85 3.36 
3 0.3-l 0.60 0.86 1. 14 1. 54 2.02 2.57 3.08 3.65 
4 0.10 0.20 0.31 0.45 0.63 0.82 1.10 1.43 1. 63 2.29 2.90 3.47 3.92 
5 0.10 0.22 0.83 0.41 0.57 o.86 1. 19 1. 59 2.00 2.49 2.94 3.·U 

Thickness of spirotheca 

~pee. 1 2 3 4 5 6 7 8 9 10 11 12 13 

1 0.02 0.03 0.05 0.05 0.06 0.09 0.08 0.06 0.06 0.06• 
2 0.02 0.04 0.0!- 0.06 0.06 0.08 0. 10 0. 12 0.06 
3 0.04 0.06 0.06 0.06 0.09 0.08 0.09 0.06 0.10 
4 0.02 0. 02 0.03 0.03 0.04 0.05 0.06 0.08 0.09 0. 10 0.08 0.08 
5 0.02 0.02 0.02 0.02 0.03 0.05 0.08 0.06 0.06 0.07 0.08 0.06 

Form ratio of volutions 

Spec. 

1 
2 
3 
4 
5 

1 2 3 4 5 

1.0 1.2 1.4 1.4 1.5 
1.0 1.1 1.1 1.3 1.3 

1.8 1. •l 

Genus Yabeina DRPRAT, 1914 

Yabeina cf. katoi (OzAWA), 1917 
Plate 3l, Fig. 16 

6 

1.5 
1.3 
1.5 

1927. Neoscfnvagerina katoi OzAWA. Stratigr­
aphical studies of the Limestone of Aka­
saka. Prov. of Mino. four. Fac. Sci. Imp. 
U11iv. Tokyo, vol. II. part. 3, p. 159. pl. 
XLI. figs, 1. 10, pl. XLIII. figs. 1a, 2a, 3, 

5. 6. 
1936. Neosclnvageri11a katoi FuJI~IOTO. Strati­

graphical and palaeontological studies of 
the Titibu System. Sci. Rep. Tokyo 
Brmrika D., sec. c. 110. 2, p. 118. 119. pl. 
XXIV. fi~;:s. 5-8. 

Dcscriptiou :-The shell is large and 
spherical, with straight axis of coiling. 
My specimen has 17.5 volutions. The 
spedmen of 17 volutions is 5.36 mm 
long and 4.45 mm wide, giving form 
ratio of about 1.2. The widths of the 
first to 17th volutions are 0.16, 0.29, 0.41, 

7 8 9 10 11 12 13 

1.5 1. 5 1.5 1.5 1.5 1.5 
1.4 1.5 1.6 1.5 1. I 1.5 
1.5 1.4 1.4 1.4 1.4 1.5 

0.53, 0.69, 0.90, 1.06, 1.31. 1.55, 1.88, 2.18, 
2.51, 2.85, 3.19, 3.59, 3.99 and 4.45 mm. 
The width of the 17.5 volut·ions ·is 
4.67 mm. The form ratios are 1.3 for 
the first volution, 1.4 for the 2nd volu­
tion, 1.5 for the 3rd to 8th volutions, 
1.3 for the 9th to 13th volutions and 
1.2 for the 14th to 17th volutions. The 
spirotheca and septa are thin, and the 
former consists of a tectum and keno­
theca. The thickness of the spirotheca 
is about 0.02 mm in the thickest ones. 
The transverse septula occur through­
out the shelL The secondary transverse 
septula first appear in lOth (?) volution, 
and there are one septulum between the 
adjacent transverse septula in the lOth 
(?) to last volutions. I am sorry I have 
no cross section. Therefore, the septa 
and axial septula can not be seen. 

* 12.5 volutions. 
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Comparison :-Formerly, this species 
·was reported by OzAWA (1927) and 
FuJIMoTo (1936). The present form 
.closely agrees with OzAwA's original 
lllustration, but smaller than the latter. 
Also it resembles FuJIMoTo's specimens, 
but the coiling of my specimen is some­
what tighter than his specimens. 

·OzAWA's and FuJIMOTo's specimens and 
my specimen have thin spirotheca and 
septa, secondary transverse septula. 
Therefore, this species is referred to 
Yabei11a. 

Occurrence :-This species was found 
·in Fntaji, Arashima-cho, Toba-citv, as­
sociated with Schwagerininae gn. sp. 
indet. 

I. A. G. G. of Osaka University of 
Liberal Arts and Educr>.tion. No. 54017. 
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Explanation of Plate 34 

Figs. 1-4. Cancel/ina matsusltitai YA:MAGIWA n. sp.: 1 Axial section (x 20). 2. 3. Cross section 
( x 20). 4. Tangential section ( x 20). 
Localities: 1. 2. 4, Kusakidani. Isobe-cho. S: Kageyama, Isohe-cho. 

Figs. 5-10, 17. Noscizwagerina sakaguchii YAMAGIWA n. sp. 5. 8, Axial sections (x 10). 6. Cross 
· section ( x 10). 7. 17: Tangential sections ( x 10). 9. 10, Parallel sections·( x 10). Locality: 

5-10. 17. Kusakidani, Isobe-cho. 
Figs. 11-15. Neoschwagerina fujimotoi YAMAGIWA n. sp. 11. 12. Cross sections ( x 10). 13 Tan­

gential section ( x 10). B. 15. Axi:l\ sections ( x 10). 
Locality 11-15. Kusakidani. lsobe·cho. 

Fig. 16. Yabeina cf. katoi (0zAwA).16. Axial section (x 10). Locality: Futaji. Arashim:1, Toba­
city. 
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297. AN INTERESTING NEW FORM OF THE ATURIDAE FROM 

THE PALAEOGENE OF NORTHERN KYUSHU* 

TEIICHI KOBAYASHI 

Geological lnsitute. University of Tokyo 

::It:Mili!i'!!P.;~*lili Aturidae V')~il..f<:t<, ~:mm: rt.1!U1JYi!Jll!~Hll\:::t:ttiBT~~a~PR~c:Uli:t5~'llll:7di~ 
~1J,J?imff:IL.t..:~{l::1:il'i (1) ~~V')iiJi'lffj;D:~ilifl:Hil!=:~~-e (2) W.ljlfl"t'f~~l::f::JL (3) i>1~V')j)jij 
~(tj;:·;:, ff::J!lii)V');:E_~ UHl!J]V') 1]'!iliJ5Jll:1:.7)-;h. -(\, • ~ . .:C L -c ('!) 3:!/D4rdll:.~\, ·~:ll:~~. .::. :tL j;,V')~ 
1!tv' i?R. -c.::. ;h.(t Aturidae V')ifj'lm, t ~.!§:;{_ l?h ~;b:. f)!i~:;b:~jC.'£f.J:V')~~'f1ll "A Iuria" matsushitai 
~~-c~~tE~~. ~ # ~ -

Patches of Tertiary sediments are 
scattered on the nortlm·est and south 
east sides of Kyushu islHnd (3,6660 km) 
and adjoining isles, but pre-Tertiary 
formations and igneous rocks are much 
more extensive. occupying roughly nine­
tenths of the area or more. The Ter­
timy terrain is not large, but may be 
said most prolific of fossil nautiloids in 
Japan or in Eastern Asia. in view of the 
known occurrences of Aturia yokoyamai 
and other species including two new 
genera (YoKoYAMA, 1911, NAGAo, 1626 
ane SmMizu. 1926). One of the two is 
Neocymatoceras tsukuslziellse and the 
other Obinautil us pulclznz ( KouA Y ASH I, 
1955a. b). The third is probably a new 
genus of the Aturidae. but I hesitate to 
erect a genus out of the specimen in 
hand, because its preservation is unfor­
tunately insufficient for the genoholo­
type. Therefore it is simply called 
"Aturia" matsushitai. This specific 
name is proposed in honour of Prof. 
Hisamichi Matsushit::~ of the Kyushu 

• Read at the annu!ll meeting of this society 
at Sendai, Jan. 21. 1956; received Nov. 26 
1955. 
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University who made valuable contribu­
tions to the Palaeogene stratigraphy of 
Kyushu. I am obliged to him for study­
ing this interesting nautiloid which he 
collected and belongs to the collection 
of his geological Institute. 

"Aturia" matsushitai KoBAYASIII. 

new species 

Text-figures a-d. 

Desc1·iption :-Shell globular rather 
than discoidal, very broad and nautili­
conic ; umbilicus very narrow and deep, 
if not completely closed. The ventral 
part of the last whorl is unpreserved, 
but the cross section of the whorl is 
presumably subtriangularly ovate and a 
little broader than high, being about 
55 mm and 47 mm. respectively in width 
and median height. The radius of the 
"·horl may be 50 mm. or so. The sip­
huncle measuring 8 mm. in diameter in 
this section is located marginally on the 
dorsal side. Flanks ara very gently 
convex. 

Some 7 septa are distributed in a half 
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a b 

c 

d 

Figures a-b. Two views of •· Aturia" matsushitai KoBAYASHI, new species. Natural size. 
Figure c. Diagrammatic whorl section of A. matsushilai. 
Figure d. Septal suture (line) and interseptal ridge (comb) of A. matsushitai. 

of the last whorl. There is a large 
lateral saddle on the flank which con­
sists of the main arc and a small outer 
one. An obtuse median ridge extends 
from the junction of the latter arc with 

the former and runs through the space 
between the sutures. The ridge is a 
regular angulation seen on the two 
flanks in each septal interval. It is· 
probable to be impressed by the septal 
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adnation on the conch. Whether or not 
the surface of the shell is ridged is, 
however. as yet indetermined. The 
ventro-lateral lobe i& very ~.cute and 
some 15 degrees at the apex. On the 
broken surface it is seen that the septal 
suture is shouldered near the periphery 
of the ventral wall. 

Comparisou :-The subtri~ngular sec­
tion of the whorl is commonly met with 
in Hercoglossa, but rare in Aturia. 
(Comp. figs. 116 and 125. STENZEL. 1940). 
The dorsal position of the siphuncle and 
the aspect of the septal suture however, 
prevent the reference of this species to 
Hercoglossa (Mli.I.ER nnd FuRNISH, 1938). 
Though such a broad whorl is uncom­
mon in Attwia, A. t1·iaugula STENZEL 

has the inner volution triangular and 
broader ttan the whorl of this species. 

Aturia paezir:zae 0l'I'E:->IIEIM from tl;e 
Palaeocene (?)of Egypt Civhu.F.R, 1947) 
is another hav-ing a broad triangular 
whorl. as high as broad. In that sp:cies. 
however. the median height of the last 
whorl is quite reduced and the suture 
not far removed from Aturioidea. 

The whorl section of Aluria luculo­
e11Sis MILLER from the Miocene of 
Angola is also very broad. but well 
rounded and elliptical rather than trian­
gular. I am particularly interested in 
the specimen of the Angola species in 
fig. 6, pl. 31, MILLER, 1951, to see that 
the median ridge appears to be present 
between the sutures. The ridges are 
however. not so distinct as those of the 
present species. The lateral saddle may 
be more or less undulated in that species, 
but not so clearly biarcuate as in this 
species. 

Combined with the triangular whorl 
section, the high specialization of the 

lateral saddle and the appearance of the 
interseptal ridge reveal tllat this species 
is so unusual in the Aturidae that it 
may be segregated out of Auria s. str., 
if better material is availabe. 

Occurrence:-Oyake formation of Up­
per Eocene Nogata group MATSUSIIITA, 

(1943), at Aso Yoshikuma coal mine, 
Usui-town, Kaho country, Fukuoka 
Prefecture. 
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Regulations for Publication in Transactions and Proceedings of 

the Palaeontological Society of Japan (24 June 1950) 

1. Manuscripts should be submitted to the Editor after being read at the General Meeting or 
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of Japan. 

2. Manuscripts shall be written in European language:, they should be typed on one side of 
stan<l:.trd·size (22. !l x 27. !l em) paper and double-spaced throughout. Biological names should 
he in italics and be underlined by the author. 

3. 1\lanus::ripts (including of text·figures, maps and tables) will be limited to 6 printed pages 
(H-15 type written pages). 

.t. Illustrations will be limited to one plate (14. 2 x 20.0 em). 
5. Text-figures (2 if less than 6 tsubo, 1 tsubo is 1 square sun) should be drawn carefully on 

white paper with drawing or Indian ink, letters used in the figures should be either printed 
or typed letters pasted·in. Figures may be reduced, so authors are requested to carefully 
select the size and thickness of the lines or ktter used. 

6. Maps should be accompanied with scale, fractions should not be used. 
7. The author is requested to pay for any cost extending beyond the above stated regulations. 
8. Manuscripts should have the title and a brief abstract in Japanese (such will be added for 

persons not familiar with Japanese lan&>Uage). 
9. Literature cited or referred to should be listed at the end of the manuscript in the form of 

bibliography. Bibliography should be arranged in alphabetic order of author and by year. 
The order will be, Author, Year, Title of Paper. Name of Journal, Volume, Page, Plates. 
Figures, Maps, Tables. 

10. The author's official address should be given below his name, under the title. 
11. The desired number of reprints should be indicated on the right corner of the front page 

of the manuscript. 50 reprints without cover. but with reference to volume, number and 
year will be furnished free of charge to the author (if more than one author is involved 
they shaiJ be divided). Additional reprints will be furnished at the printers rate. 

Editorial Regulations 

1. The Editorial staff will transact, preserve and edit the manuscripts. 
2. When the Editorial Staff transact;; a manuscript. a notification with date of acceptancew ill 

be sent to the author. if the manuscript is clear, and abides with the regulations. 
3. Acceptance or non-acceptance of manuscripts will be decided by council of Chief Editor and 

Chairman. 
4. Manuscripts not accepted for publication will be returned to the author with notification from 

the Chief Editor of the reason(s) for its rejection. 
5. Manuscripts accepted. will be published in the order received with the date of acceptance 

indicated thereon. 
6. Manuscripts whose contents are altered by the author after being accepted for publication, 

will have their date of acceptance changed. 
7. The printing style will be as Journal of Paleontology. 
8. Proof reading will be done under the responsibility of the Publication Committee. 




