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298. ON THE MIOCENE PECTINIDAE FROM TI-lE ENVIRONS 

OF SENDAI; PART 9, ON PECTEN (CHLAMYS) 

MIYATOKOENSIS NOMURA AND HATAF 

KCJICHIRC) M/\SUD/\ 

Dep:trtment of Geology. College of r'.rlucation, Tohol;u University. Semlai 

f!lii!'f>Hili:t:P~~ Pectinidae; /ell) 9. Pecten (Ch/amys) miyatoko:•ttsis NoMliR.\ and HAT AI 

\.::-:>\ ·"C : a'.!J,tl!i4:~Jllil1i*;f;I!Pif#1':V')f\.:ij:\:JtfltJ. ~.fj1~ U.:.~~o7:l.~:<l>:O:dl1tid L -c~~lllftFJ~~Jtttfcf.f\ ·. 
1l!:!RllC.v:>[.lklf*;::."?l, ·"C~t:t..:o P;iJ rn ;If:_, rm 

In this article is treated Pecten ( Clzla­
mys) miyatolwensis Nm.rillu and H.\T.\1 

which was described from the 6tsutsumi 
formation at Otsutsumi, Yamato-machi, 
Kurolmwa-gun, and its subspecies matu· 
mori from the Nanakita formation at 
Matsumori. Izumi-mura. lVliyagi-gun. 
both in Miyagi Prefecture, in the nor­
thern border of Sendai City. 

Many specimens of the species were 
collected from the type locality and a 
few from the Utsuno formation (Suon, 
1954) at Sabusawa, IVliyazaki-machi, 
Kami-gun, l'v1iyagi Prefecture, by the 
writer. Based upon these and other 
specimens, a redescription of the charac­
ters of this species and its relationship 
with certain others mentioned in this 
article are presented herein. The col­
lections preserved in the Department of 
Geology, College of Education, in the 
Institute of Geology and Paleontology, 
Faculty of Science, both of the Tohoku 
University and of the Saito I·lo-on Kai 
Museum, all in Sendai City, were studied 
in connection with this species. 

Acknowledgements are due to Dr. 

* Read c.t the 62 nd meeting of the Society at 
Tokyo. Oct. 29. 1955; received Oct. 29, 1955. 
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1\.otora HATAI of the Department of 
Geology, College of Educaticn, Tohoku 
University, for kindly supenising the 
present \Vork. 

Family Pectinidae 

Subfamily Pcctininae 

Genus Chlamys (BoLTE:-:) RiiniNC, 1798 

Clzlamys miyatokoeusis (No;--mR,\ and 
HAT AI) 

Pl. g-;, Figs. la-b, 2a-b, 3-8. 9a-b. 

19:{6. Pecten ( C hlamys) miyatokne11sis NnMtlR A 

and lL\T.'d, Saito Ho-on 1\ai Mus .. Rrs 
Bull., No. 13, p. 127, pl. 19. figs. 2 4. 
pl. 20. fig. 1. 

The specimens collected from the type 
locality may be redescribed as follows: 

Shell rather small in size, rather thin. 
compressed, orbicular, equilateral except 
for amicles; left valve a little more 
convex than right: both valves radiately 
ribbed. and forming an angle of about 
90" at apex. 

Right valve with numerous (about 23 
main ribs), finely scaled radial ribs and 
finely scaled intercalary threads; radial 
ribs on about central part of disc nearly 
equal to or a little wider than their 
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interspaces in breadth, and divided into 
three or rarely four parts by shallow 
longitudinal furrows at upper half of 
disc; divided threads subequal and finely 
scaled, sometimes radials bifurcate at 
upper half of disc, and remains usually 
divided into two parts by a furrow or 
rarely undivided; submargins sculptured 
with numerous, fine, finely scaled undi­
vided rad·ial ribs, in which radials on 
the posterior side continue to the post­
erior auricle ; intercalary threads usually 
two or three, in which primary intercala­
ry threads usually appear near the be:1k 
and nearly equal to or a little less than 
the divided radial threads of the main 

radial ribs in strength near the ventral 
margin, secondary riblets appear at 
about upper half of disc and tertiary 
ones ncar the ventral margin; anterior 
auricle much larger than the posterior 
and sculptured with several, imbricated, 

Valve Right Right 
1-
1 Height 62.9 47. 7 

Length ca.59.0 IB.5 

Hinge-length 27.4 19.0 

Depth 12.3 8.6 
- --

Apical angle goo goo 

Remarks:- This species is characterized 
by its rather small. orbicular and sub­
equi\'alve shelL numerous, densely scaled, 
low radial ribs which are divided into 
three subequal parts by longitudinal 
furrows, two or three finely scaled 
intercalary threads, larger anterior auri­
cle sculptured with imbricated and 
distinct radial threads and concentric 
lines; furnished with deep byssal notch 
and more or less narrow byssal area, 

distinct radial threads and concentric 
lines, and furnished with deep byssal 
notch and more or less narrow byssal 
area; posterior auricle tnmcated behind 
with obtuse angle, and sculptured with 
more or less numerous, imbricated fine 
radial threads; hinge with distinct car­
dinal crura, more or less indistinct 
ctenolium, and shallow resilial pit with 
more or less distinct lateral ridges: 
hinge plate rather flat and wide with 
slight fold, and sculptured with fine 
striae parallel to the hinge in the full 
adult specimens, but in the younger 
shells w·ith no hinge plate. Left valve 
almost similar to the right valve in 
sculpture, except for the obtuse network 
on the disc of left valve, but in younger 
shells the radial ribs near the beak a 
little elevated, and much narrower than 
the·ir interspaces. Interior surface smoo­
th, but with fine marginal serration. 
Dimensions (in mm.):-

Right Left Left Left 

48.6 61.2 44.8 ca.48.0 

45.0 60.7 40.8 48.0 

18.4 27.4 17.0 ca. 19.0 

11.3 14.4 9.6 1o._s __ 

1 85° goo 90° goo 

much smaller posterior auricle sculptur­
ed with imbricated fine radial threads, 
·indistinct ctenolium, fine marginal ser­
ration, rather wide hinge plate orna­
mented by fine striae parallel to the 
hinge in full adult specimens, and left 
valve with sculpture almost similar to 
the right valve. 

The subspecies matumori described by 
S. NoMURA and K. HATAJ (1936, p. 129, 
pl. 20, fig. 11) from the lowermost part 
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of the Nanakita formation at Matsumori 
is said to differ from miyatokoensis by 
the fewer radial ribs (about ten) and 
slightly more distinct main ribs. Ac­
cording to the writer's examination of 
the type specimen. the following features 
must be added : the majority of the 
radial ribs consist of a set of two main 
radial ribs. and the interspace between 
the main radials of a pair is somewhat 
deep and narrow ; intcrspaces between 
the pair are much narrower than tlw 
pair itself and more or less deep; the 
number of nmin radial ribs are almost 
similar to miyatokoe11sis, though S. No­
r.n:RA and K. HATAI pointed that the 
number of radial ribs are fewer than 
miyatolwcusis by counting the paired 
radial ribs as one. 

This species resembles Cltlamys lwuc­
harai (Yol\llYAMA) (YoKOY Al\·IA, 1926, 
p. 135, pl. 18. fig. 1, pl. 19. figs. 1, 2. 5-7) 
in general features. The characteristics 
of the hinge are other differences bet­
ween kanchanti and the present one as 
already pointed by S. Nom!R,\ and K. 
HATAI (1937, p. 128). This species is 
also related to Clztamys lzcricius (Gom.D) 
( AR:-<OLI>, 1906, p. 110. pl. 43, figs. 3. 3a) 
as also pointed by S. Nm.rimA and K. 
HATAI, which occurs as Recent in the 
Northern Pacific ami as fossil in the 
upper l\Hocene, Pliocene and Pleistocene 
formations of California, but it differs 
therefrom in having a larger shell, 
divided radial ribs in which the middle 
part is most prominent, and several 
intercalary threads in the interspaces 
between the radial ribs. 

At the type locality of 6tsutsumi in 
the northern border of Sendai, many 
specimens of this species were collectecl 
from a granule conglomerate cemented 
by tuffaceous sand or conglomeratic 
tuffaceous very coarse-grained sandstone. 

Here. abundant and intact valves are 
most common, as already noticed by 
M. NAKAl\HJRA (1940, pp. <i-7), but many 
of the specimens are slightly or severely 
deformed. The associated fauna of this 
species are not always deformed, there­
fore, the writer considers that the shells 
of the present species nrc probably 
easily deformed. 

A1iyatokocnsis has been known to 
occur in the 6tsutsumi and Utsuno for­
mations in 1\1iyagi Prefecture. and from 
the Ginzan formation at the Ginzan Hot 
Spring. Obanazawa-machi. Kita-Mura­
yama-gtm. Yamagata Prefecture. Though 
S. Nmti.rRA and K. 1-IA'L\t reported on 
occurrence of miyatokoensis matumori 
from the Nanakita formation at Matsu­
mori. Izurni-rnura, Miyagi-gun Miyagi 
Prefecture, the writer fai!C'd to colle~t 
it from the same local-ity. The geologi­
cal age of these formations are all 
Miocene. and the range of this species 
is considered to be Early l'v1ioccne. 

As noticed in early J-ines, the present 
species is closely related to C/llamys 
hcricius ( Gom.o ). and the former is 
restricted in the Early Miocene forma­
tion of the Northeastern Japan, the 
latter is known as fossil from the upper 
l\Hocene Santa Margarita formation, 
and Pliocene and Pleistocene formations 
of Californ·ia and as Recent in the Nor­
thern Pacific. According to 1{. AR:--;ow 
(1906, pp. 110-111,) the fossil shells of 
hericius are on the average smaller and 
appear to have slightly more scaly 
secondary riblets than the hving species. 
Jl.fiyatokoe11sis is on the average small 
in size. and it may be the ancestral 
form of Clllamys hcricius CGour_n), but 
further materials are necessary tc settle 
this problem. 
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Explanation of Plate 35 

Ch/amys miyalokoeusis (Nnl\'IURA and HATAI) 

(Natural size) 

Figs. la-b. a. Right valve. b. Hinge area of Ia. DGS. Reg. No. 2122. Loc. Otsutsumi. Yamato-
machi, Kuroka,va-gun, l\·iiyagi Prefecture. 

Figs. 2a-b. a, Right valve. b. Left valve. DGS, Res. No. 2122. Loc. Same as above. 
Fig. 3. Right valve. DGS. Reg. No. 2122. Loc. Same as above. 
Figs. 4-6. Left valve. DGS. Reg. No. 2122. Loc. Same as above. 
Fig. 7. Hinge area of left valve. DGS. Reg. No. 2122. Loc. Same as above. 
Fig. 8. Deformed right valve. DGS. Reg. No. 2124. Loc. Same as above. 
Figs. 9a-b. a. Right valve. h. Hinge area of 9a. DGS. Reg. No. 2124. Loc. Same as above. 
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299. TORIYAMAIA, A NEW PERMIAN FUSULINID GENUS 

FROM THE KUMA MASSIF, KYUSHU, JAPAN* 

KAMETOSHI KANMERA 

Dt!partment of Geology, Kyushu University. Fukuoka 

=1'Lff.C~Ji~!h~,!!ii, Toriyamaia: i'!~:$:l!r~AftWf±! / ffijlc.Ji'iiJ / n1P')Iru 'fll;:,1>.ij\ll!-'d':itt:l.l~m:.:.j!Will i' ~ 'J · 
rb::J!r'i <=jr/;*tflffii~Tm~!llj;) ~~PJ):f.iY·d'i~i.:. 1J ·ff'l1>tJiW!h·tli!m?: Jt.HI L t.:o -t.ttliYJJ~I:. Lei'lla 
DUNB,\R & SKINNER <7)-=t·~t-i.:.D:,tt..::filt;i1i{d, i:.). [1\i/[~·('(t Rauserel/a DliNII/,R o:>.f:lt-l.:.mf!;( L. fiLj 
/A\o:>tNilJ!UiO):]'!j1ltr>b....,.CI. ·6 0 .: .: ;.:. Toriyamaia C.~-::H-t. T. laxiscptata sp. nov. 'tr~Alli!C. 

VO:'.tx-r~o 'ffi~lt"Hui£;7) 2 .W,J: 'J.!f'.J!.JH.:l±W~'-· !*ft\:lt=:~~rffilili:C.;IJ;t~..).tl~, 

Introduction 

There is a particular group in the 
:su!Jfamily Ozawainellinae THoMPsuN & 
FosTER, wh·ich comprises Leella Du:-:r:.-.I< 

& SKIXNF.R and Rauscrella D~l:O:IIAR, 

having a long axis of coil·ing and rather 
loosely coiled shell. In addition to the 
above two genera previously known, a 
similar small fusuhnid probably belong­
ing to this group is described here as a 
new genus Tvriyamaia, with T. laxi­
scptata, sp. nov., as the type species. 

This new form of fusulinid was obta·in­
ed from a limestone pebble in a conglo­
meratic bed with isolated pebbles of 
various rocks in sandy shale matrix that 
is exposed at a railroad cut ·in U nrino­
ura, Tanoura-mura, Yatsush·iro-gun, 
Kumamoto Prefecture. 

The conglomeratic bed is a member of 
the middle part of the lower Middle 
Permian Kozaki formation, the main 
part of wlrich is correlated with the 

* Read at tht> 6ist meeting of the society at 
Kyoto. june 18, 1955; received Dec. H. Hl55. 

W1*1~ ffil!hl 

" Nn" zone-Cauccllina nippouica zone 
of OzAWA in the Akasaka limestone of 
central Japan. Excepting for the materi­
al from that pebble, I have not been 
able to find the same species in any 
other pebbles of limestone at that 
locality or in any limestone beds and 
lenses of the Kozaki formation. 
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The specimens of Toriyamaia are 
scarce ·in an indurated white-grey lime­
stone pebble, associated with 1\Iisellina 
aff. J\1/. claudiac (DF.PRAT), Pscudojusu­
liua panemvolullt (DEPRAT), P. vulgaris 
(ScliEI.LWIE;o;), P. sp., Nagalvella aff. N. 
kobayashii T HOMI'So~. Nmtllinella sp., 
Sclmbertella irumensis (HuziMoTo), and 
Scluebertella. sp. nov. Algal remains 
such as Gymnocodium sp., !vfizzia vclebi­
tana ScHURERT, and Jlfizzia sp. are 
:\bundant in the same pebble. The fau­
nal assemblage of fusulinids indicates 
that the new genus probably is of Lower 
Permian age. 

Description 

Genus Tvriyamaia KANMER.\, nov. 
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Type species: Toriyamaia laxiseptata 
KAKI\.fERA, sp. nov. 

Diagnosis.- The shell is small and 
elongate fusiform to subcyl·indrical in 
shape, with bluntly to broadly rounded 
polar ends. Mature specimens of five 
volutions measure about 2.5 mm. long 
and lmm. wide. The inner one to one 
and a half yolutions are subdisco·idal in 
shape with blw1tly to broadly rounded 
periphery, of which the first ·is slightly 
to distinctly evolute, posses~ing a short 
ax·is of coil·ing w lrich is sometimes coiled 
askew at an angle of less than about 30 
degrees to the axes of matw·e volutions. 
The second volution is involute, having 
a short axis of co1ling and a very broa­
dly swelled periphery. Beyond the 
second volut-ion the axis of coiling is 
highly elongate and the shell becomes 
cylindrical ·in shape. 

The proloculus is minute and sphericaL 
The chambers rather rapidly increase 
in height, especially in outer volutions. 

The spirotheca is thin, cons·isting of 
a tectum. wh·ich is exceedingly thin, and 
a less dense structureless lower layer 
which corresponds to diaphanotheca of 
other fusulinids. The upper and lower 
tectoria are not developed. The septa 
are loosely spaced and are the same in 
structure as the sp·irotheca. They are 
essentially unfluted throughout the shell. 

The tunnel ·is singular and broad, 
reaching a height of about 1/3 to 1/4 
of that of the chambers ·in outer vo­
lutions. Chomata are almost absent 
throughout the shelL 

Discussion.-Only the type species is 
known at present. It seems to be closely 
related to the genotype species of Rau­
serella DuKnAR on one hand and to 
Lei?lla Di.tNBAR & SI\IN!'Er< on the 
other. It ·is intermediate in shell struc­
ture between the two genera : It is 

provided with inner volutions similar 
to those of Leella and with outer 
volutions resembling those of Rausere· 
lla. However, it is readily dist-ingui­
shed from Leella in possessing a 
markedly elongated subcylindrical ma­
ture shell, more broadly swelled peri­
phery in inner volutions, more loosely 
spaced ctnd less numerous septa, and the 
absence of chomata and tectoria of 
spirotheca throughout the shelL It also 
differs from Rauserella in that the 
mature shape is un·iform, the axes of 
coiling of inner discoidal volutions are 
inclined to those of outer volutions at 
dist-inctly smaller angle than in Rau­
serc!la. the axis rapidly extends in an 
earlier stage, the discoidal to subdis­
coidal volutions are less numerous and 
their periphery is very broadly rounded, 
and the chomata are absent throughout 
the shelL 

This new genus Toriyamaia is named 
·in honor of Dr. Prof. ToRIY AMA \Vho had 
been guiding me in studies of fusulinid 
fossils. 

Geologic age.- Probably the Lower 
Permian: the associated fusulinids and 
calcareous algae are mentioned 1n the 
foregoing chapter. 

T<wiyamaia la:ciseptata, sp. nov. 

Plate 35, figure:> 1-H 

Description.- The shell is small, 
elongate fusiform to subcylindrical, with 
bluntly to broadly rounded polar ends. 
Mature specimens consist of five volu­
tions and attain a length of 2.0 to 2.6 
mm. and a width of 08 to 1.1 mm, 
giv1ng form ratios of 2.0 to 2.6. The 
first volution is discoidal in shape with 
broadly rounded periphery. It appears 
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to be slightly to distinctly evolute. 
Although the second volutions also has 
a short axis of coiling, it is perfectly 
involute and has a more broadly swelled 
periphery. About a half of the specimens 
at my disposal have a straight axis of 
coil·ing throughout growth of shell. 
However, in the rest of them the axes 
of coiling of inner one to one and a 
half volutions are inclined at angles 
less than 30 degrees to those of outer 
volutions. Beyond the second volut-ion 
the axis becomes rapidly extended. 
Average form ratios of the first to the 
fifth volutions of five specimens are 
0.65, 0.88, 1.8, 2.2, and 2.3, respectively. 

The proloculus is minute, and its 
outside diameter ranges from 72 to 
114 microns. averaging 86 microns for 
seven specimens. The shell rather rapi­
dly expands, especially in the third and 
fourth volutions. Average heights of 
volutions of the ftrst to fifth volutions 
in nine specimens are 42, 58, 95, 154, 
and 165 microns, respectively. The 
chambers are lowest in the center of 
the shell and are highest in the end 
zones of the shell, especially in outer 
volutions. 

The spirotheca is thin and is compo­
sed of a very thin tectum and a less 
dense, but not clear, structureless lower 
layer which corresponds to the diapha­
notheca of other fusulinids. The lower 
and upper surfaces of the spirotheca 
are not covered by a tectorium. The 
thicknesses of the spirotheca of the first 
to fifth volutions are 6-9, 9-14, H--18, 
23--28. and 28-32 microns. respectively. 
It is almost equal in thickness through­
out the length of the shell. 

The septa are the same in structure 
as the spirotheca and the lower layer 
extends down to the lower margins of 
the septa. They are essentially unfluted 
throughout the length of the shell. 

However, they are not straight and 
plane but are gently curved or undulated, 
especially in polar regions. They are 
very loosely spaced and extend anterior­
ly at a rather large angle from normal 
to spirotheca and number 6-7 in the first 
volution, 6-8 in the second, 7-8 in the 
third and fourth, and 8 in the fifth. Al­
though the tunnel had been observed in 
only two specimens (pl. 36, figs. 4 and 5), 
it is broad and low, attaining about 1/3 
to 1/4 the height of the chambers. In 
those specimens the tunnel angle is 30-31 
degrees in the third volution and 43--54 
degrees in the fourth. Its path seems to 
be slightly sinuous. The chomata are 
almost absent throughout the shell, as 
the accompanying illustr:1lions demon­
strate. However, so far as seen in the 
section cuWng along the septa, they 
seem to be developed ·weakly at only 
the edges of the tunnel. 

Discussion. - Toriyamaia laxiscptata, 
sp. no\-., is the only representative of 
this genus known at present. The other 
described forms which it resembles are 
Led/a fragilis DuNBAR & SK!~!':ER. L. 
bel/1tla DuNBAI{ & SKIN'\EI<. and Rouser­
ella crratica Dii~BAR. However, it clearly 
differs from the former two in having 
more elongate cylindrical shell, more 
broadly rounded periphery in inner volu­
tions. more rapid extension of axis of 
coiling in earlier volution, less numerous 
septa, and the abEen:.:e of chomata. It 
also is readily distinguished from 
R. erratica in some respects. Its 
inner volutions are of staffelloid form, 
having very broadly swelled periphery. 
while those of R. et-ratica are ozawa­
inellid, having rather angular periphery. 
Its shell attains greater length in earlier 
volutions. The axes of inner volutions 
are sometimes coiled at angles up to 



M~amr<!nnnt of Toriyam.1ia la:~iseptata, !Pn. et sp. nor, i'l milli n :t~r3 1\:) 

~ 

1 

Num. of Le 1 w·d 1 Form Diam. 
Height of volutions Form ratio of volutions 

Specimen Vol. ngt 1 1 t 1 ratio Prol. -· -- ----· 

1 2 3 4 5 1 2 3 4 5 

1 (Kz . 209-38) 5 - 1.08 - .086 .043 . 061 . 107 .164 . 17•1· 

2 ( II 40, b) 4 - .85 - .075 .013 .057 .100 .150 

3 ( 89) 1 .90 . O.J.3 .057 .100 .136 " 4;r - - -
4 ( ,, 88) 5 2.30 .92 2.5 . 072 .033* .043* .072"' .114* . 155* . 70 .90 1.7 2.0 2.3 

5 ( , 81) 4 1. 54· . 69 2.2 .086 .on* .057* . 079~ . 143* - . 61 . 75 1.9 2.2 

6 ( , 40,a) 3 1. 31 .51 2.1 .072 . Ott* •055* .070* .116* . 60 . 75 1.6 2.3 3-· -1 
7 ( II 90) 4 - .7'J - .100 .043 .072 . 100 .172 - .70 .90 - - -

I 
;;:: 

8 ( 87) 3 _1_ 1.38 65 2.1 .1H .043* .050* .093* .66 1.1 2.0 
:.> 

" - - - - 3 4 (I> 

0 
"' 2: 

---------- ;;:: 
Thickne~s of spirotheca Septal count ;,.. 

Specimen I z 
2 3 4 5 1 2 3 4 5 :::: 

t:l 
--- ---- I :;e 

> 1 (K?;. 209-38) . 007 .009 .018 .025 .028 7 7 7 8 8 

2 ( , 40,b) .007 .009 .018 .028 - 6 6 7 'i"(?) 

3 ( II 89) - . 011 .018 .023 .O<l2 6 8 8 8 

It( II 88) .007 .009 . 01•! .028 .032 

5 ( , 81) .007 .009 .014 .025 

6 ( , 40.a) . 005 .011 .016 .028 

7 ( II 90) . 007 .014 . 018 .023 

8 ( ,, 87) .009 .014 . 018 - - - - - - - ______ j 
. ---~----· -- --- ------- -----

3 3 3 '{ 3 
* Heights of volutions are measured at •L 1;r_ 2T 3·:._ and ·1- volutions, respectively. 

4' ·~ 
Specimens 1-6 and 8 are illustrated on Piate 36 as figure:;, 11. 12. 13. 2, 1, ·l. and 5, respectively. 
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about 30 degrees to tho~e of mature 
volutions, but the change of axis of 
coiling is not so large as in Rauscrdla. 
It retains regular and uniform shape in 
mature stage, but Rauserella has an 
aberrant nature of irregular coiling in 
mature shell. 

Chomata are almost absent tbroughout 
the shell in this species but are well 
developed in inner discoidal volutious in 
Rauscretla. 

Paleontological Considerations 

Among the genera which were refer­
red to the subfamily Ozawaiuellinae 
TIIOMPsor-: & Fos-rtm, Rauscrclla and 
Lcdla. and Toriyamaia described above 
constitute themselves one particular 
group having long axes of coiling and 
rather large and loosely coiled shell. 
Species belonging to tllO!;e genera have 
minute proloculi and discoidal to subdis­
coidal juvenile shells with rounded 
periphery. They seem to show little by 
little a \'ariation in the pattern of 
coiling within the group. Namely. in 
the species of LcMla the axis of coiling 
is straight throughout the shell, although 
it is the shortest diameter in inner two 
to three volutions, and the change from 
a discoidal first volution to a fusiform 
mature shape is uniform. Whereas in 
Rauscrclla the inner three to four 
discoidal volutions are coiled at a large 
angle to the axis of coiling of the outer 
volutions which form irregular fusiform 
shape. HoweYer, an intermediate pattern 
of coiling between the two genera just 
mentioned is observed in Toriyamaia. 
Namely, in that genus the inner one to 
one and a half discoidal volutions are 
frequently coiled at angles up to about 
30 degrees to the axes of mature volu­
tions. which assume uniform shape. 

Furthermore, the spirotheca of those 

genera seems to be principally identical 
in structure. Namely. it is composed of 
a tectum and a rather thick Jess dense 
lower layer or a diaphanotheca. Seem­
ingly tectoria only cover it upper and 
lower surfaces in chambers where 
chomata are \vell developed. In Tori­
yamaia chomata me absent. and the 
spirotheca is not covered by tectoria. 
However, chornata are well developed in 
inner volutions of Nauscrclla and in 
Lee/hi, and the spirotheca of the latter 
genus is compo::::ed of a tectum, dia­
phanotheca. and upper and lO\\·er tectoria, 
and that of Rauscrclla is, according to 
the original description by DUNB:,R, 

compo::::ed of a tectum and a diaphano­
theca in outer volutions, but of a thin 
median layer and epitheca above and 
below in inner volutions. In short, it is 
obvious that the three genera are biolo­
gically closely related and should be 
included in a group of the same phylo­
genetical stock. Therefore, it is conside­
red that it had better to discriminate 
the group having long axis of coiling 
from other genera of Ozawainellinae. 
However. the species referred to those 
genera are lOCarce and their phylogenc­
tical positions and their ancestoral form 
are not yet certain. so it is not entirely 
feasible at this time to establish a new 
subfamily. 

Whereas. as stated by Dt;NR!d~ and 
SK!NNEI<. the shell of Lcdla shows a 
close parallel with SjJ/wcrulina in the 
patlcrn of coiling, especially in inner 
\'Olutions. Howeyer, they probably differ 
entirely from each other in the structure 
of their spirotheca. Namely, the spiro­
theca of SjJ/wcrulina is always replaced 
by secondary mineralizabon. so far as 
has been known. The same replacement 
in spirotheca is seen in the genera of 
Naukiuclla. Pisoliua, and Stajfclla, the 
spirotheca of which also resemble that 
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Explanation of Plate 36 

Figure 1-11. Toriymnaia laxiseptata. gen. et sp. nov. 
I, Axial section of the holotype (immature); 2, diagonal section of a paratype; 
a. tangential section of a paratype; 4, 5, axial sections of paratypes (immature); 
(i-9, tangential sections of paratypes (8. slightly oblique); 10, diagonal section of 
paratype; 11-13, sagittal sections of paratypes (13. not well-centered); B. paral­
lel section of a paratype; parachomata·like pattern in outer volution is formed by 
secondary replacement of dolomite crystals. All figures x 25 
All are from an isolated pebble in a conglomeratic sandy shale exposed at a 
railroad cut (Loc. Kz. 209) in Uminoura, Tanoura-mura, Yatsushiro-gun, Kuma­
moto Prefecture. Reg. no. GK-D 10201-10214. 

15-17. Associated species with Toriyamaia laxiseptata. 
15, .Misellina aff. M cumdiae (DEPRAT), axial section. x 10 
16. Nagatoella aff. N. kobayashii THOMPSON, axial section. x 10 
17. Pseudofusulina pammvoluta (DEPRAT). axial section. x 10 

18. Enlarged part of sagittal section of a paratype illustrated as fig. 1·1 showing the 
structure of spirotheca and septa, x 100 

19. Enlarged part of a~"ial section of a paratype illustrated as fig. 10 showing the 
structure of spirotheca, x lOU 

Photos by KANMERA 

All specimens used in this study are kept in Department of Geology, Faculty of Science, 

KyusllU University. 
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of Splzacrulina. These latter four genera 
resemble one another in many other 
respects, and they should be included 
in another group classified by Mna.UcHo­
MAKLAI (1949) as the Staffellininae. 

Rauserella was first de.scribed from 
rocks of upper Guadalupian age in nor­
thern J'vlexico and Texas. In Japan it 
has been known in association with 
moderately advanced species of Nco­
sclzwagerina and Verbcekitza, such as N. 
craticulzfera (Scuw AGER). N. margaritae 
DEPR.'<T and V. verbeel~i (GEINITZ), and 
with highly advanced forms of Yabeina 
and Lepidvlimt, such as Y. yasubat:nsis 
ToRJYAMA and L. toriyamai KAKMERA. 
Leiilla was originally described from 
the upper Guadalupian series of Texas 
where it is associated with Cvdvnofusiel­
la paradoxica DursnAR & SKJ:-;NER and 
Polydicxodina s/zumardi DUNBAR & SI.;IK­
NER, but it has not yet been found 
in Japan. Tvriyamaia, as described 
in the foregoing chapter. occurs together 
\vith the most primitive verbcekinid, 
Jtl£sellitlll aff. 1\f. claudiac (DEPRAT) and 
with more or less advanced forms of 
schwagerinid, such as Nagatoella aff. 
N. kobayashii TH<>MI'SON, Pseudojusuli11a 
panmwoluta ( DErRAT), P. vulgm·is 
(ScHELt.WIEN), and P. cf. P. ambigua 
( DEPRAT ). Moreover, the limestone con­
taining those species is a pebble of the 
conglomerate of the Kozaki formation 
which is characterized by the fauna 
comprising the most primitive neosch­
wagerinid, N. simplex OzAWA, and 
Miselliuaclaudiae (DEPRAT), Ccmcdliua 

sp., •· Verbeeki11a spltaera OzAwA " , 
Parajusuli11a lutugini (ScllELLWJEr-<). 

Schwagcriua japonica (Gi';MIIEL), Ya11g­
chienia itziqua LEE. Splwerulina crassis­
pira LEE and Sclmbertclla giraudi 
(DF.PRAT), etc., and, is compared with 
the "Nn '' zone-Caucelliua uipponica 
zone of OzAwA in the Akasal<a limestone 
in central Japan and with Chihsia 
limestone of China. From these facts, 
Toriyamaia probably occurs earlier in 
Permian time than the other two 
genera in consideration. 

Almowledgcmcnts 
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to Dr. l\1. L. Tuol\u·soN of Kansas 
University who has read through the 
typescript and given me valuable criti­
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to Prof. R. ToRIYAMA of Kyushu Univer­
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300. FUSULINIDS FROM THE LIMESTONE CONGLOMERATE IN 
THE YAGOOKI VALLEY, TAMANOUCHI, HINODE-MURA, 

NISHITAMA-GUN, TOKYO-TO, JAPAN* 

SUMIO SAKAGAMI 

Departmen of Geology. Hokkaido Gakugei University. Hakodate 

:WJirt\11iJl.i~Jf/1M13 O)f:lH"l' (IEl;i;:~[!J'.f.J) xO)fkJ"' ,. ;;t '1-.ftl.::;t..; :t ~l:l.l)l(-!fl~zrlflO),fjjf!¥.£hf~:U : M 
:W~lli!·;,1'Jft.:l.:~J'\l, Lt.::Ufk-!fl~;f/-.:f-:0)1 1Hil~:;W!I~'fj;J,I;ci(l.r.~ H'J t.~::'13~~2: .f jLl.:~-~~vn ·;:, fG 
;r;lf~. i[Jj£1Jt~l!(~:00)~rfil! Pseudosta(fella? tammwuchiensis S;,KA<;;.l\11 ]k'{}i\'Ji~W Schwage1·ina 
furoui var. tamanouchiensis SAKAC\1\11 ~~·~iJ]IiH .. t.:, 2: < l.:.Hijfj-i.:....-,1.. .-c !i~flt:il::!;,.;;,o 

Introduction and Acknowledgements 

Since 1954, I have been engaged in a 
stratigrapllical and paleontological study 
of th~ Itsukaichi and Ome districts in 
the southern part of the Kwanto-massif, 
Japan. During my field survey in the 
Yagooki Valley, Tamanouchi, Hinode­
mura, northeastern part of Itsukaichi 
town, I have found interesting stratigra­
phical and paleontological data, of which 
the latter is dealt with here. In the 
present paper is described some fusuli­
nids which were found in a limestone 
conglomerate, for which I propose the 
name of Tamanouchi limestone conglo­
merate. This facies may be correlated 
to the upper type of the Yasuba conglo­
merate. The fusulinids from the Y asuba 
type conglomerate were studied by R. 
ToRJYAMA in 1942 to 1947. In his paper 
he has pointed out that there are at 
least two kinds of fauna in the Yasuba 
type of limestone conglomerate. The 
nresent fusulinid fauna is intimately 
~elated with the one described by R. 
ToRJYAMA from his Yasuba type conglo-

* Read jan. 21, 1956; received Feb. 8, 1956. 
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merate. 
I am greatly indebted to Prof. Haru­

yoshi f't;JJMOTu of Geological and Mine­
ralogical Institute, Tokyo University of 
Education for his valuable assistance 
and kind guidance during the course of 
my study. I also express my gratitude 
to Dr. I\.yuzo ToRIY.\1\lA, Professor of 
the Kyushu University for sending me 
his papers on fusulinids from the Yasuba 
type conglomerate. My thanks also due 
to Mr. Yataro YAMADA, teacher of the 
Sakari High School, Iwate prefecture 
whose manuscript paper has stimulated 
my study. I also wish to thank Prof. 
Kotora H;,T,\I of the Department of 
Geology, College of Educntion, Tohoku 
University for his encouragement and 
reading of this manuscript. Acknowlege­
ments are also due to Assistant Prof. 
Kei OsniTR of our Institute and Mr. 
Hisayoshi lc;o of the Tokyo U nivcrsity 
of Education for their kind advice and 
encouragement. 

Stratigraphical consideration 

The Yagooki Valley consists of rocks 
which have been included into the 
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formations referred to the Tamanouchi 
Paleozoic Zone by H. Fl;JIMoTo. This 
zone consists of sandstone, shale. schal­
stein, chert and conglomerate. The 
different rocks have a general strike 
of N 30°-60° W and with varied dips. 

According to Y. Y AT\tADA's investiga­
tion, the following species arc discrimi­
nated from two limestone lenses in the 
Tamanouchi conglomerate in the Yago­
ol<i Valley (his "Tamanouchi Valley"). 

G/omospira cfr. pussilla GEINITZ 

Endotlzyra sp. 
Tetra/axis cfr. conica EIIRENII. 

Tctmlaxis p/atyccplza/a Y AMAnA. MS. 
Tctrataxis tria11gulata Y A:'I.IADA. MS. 
Ozawaine/la waageni ScHW AGFR 

Staj]ella yobarensis OzAWA 

Staffe/la minima YAJ\!t\DA. MS. 

Scllllbertella melonica UUNUAR and 

SKINKF.R 

Fujimotoi11ella tama1rouclziensis YA'.IADA, 

l\15. 
Triticites mi11imus Sci!F.LT.WIEN 

Schwagerina krotowi (ScHE!.LWIEN) 

Sclzwagerina japo11ica (Gul\mEL) 
Scluvagcrina cfr. japonica var. hayasalmi 

(LEE) 
Misellina claudiae (DEPRAT) 

!11isellina c/audiae var. ogrmoi Yamacla. 

MS. 
Pscudodoliolina ozawai YARE and 

HANZ.-\WA 

./lleoschwagerina margarilae DEPRAT 

1\fizzia verebitana SciiUUERT 

Tetracoral gen. and sp. indet. 

He had pointed out that the faunal 
assemblage constitutes a unique and 
interesting one. 

The Tamanouchi conglomerate which 
is best distributed in the Yagooki Valley 
can be observed at only one exposure in 
the Minokuchi Valley situated to the 
west, aml it seems to be missing in 
other nearby valleys. From such facts, 
it is considered that the structure is 
complicated. 

The succession of the rocks in the 
Yagooki Valley refer to route map of 
text figure. It consists of sandstone, 
shale, limestone and conglomerate which 
intercalates schalstein and small limes­
tone lenses. The Tamanouchi limestone 
and other small limestone lenses are 
generally non-fossiliferous, but a small 
I i mestone block n'teasuri ng about 2.5 rn 

thick and about 3m long, and intercalat­
ed in limestone conglomerate shown in 
the route r map yielded the following 
fusulinid species. 

Scluvagcrina furoni var. tamammchiensis 
SAKAGAMI. n. var. 

E:clumgerina cfr. japonica (GUJI.IIIEI.) 
.<::chwagcrina sp. A 
Neoschwageri1ta margmitae DEPRAT 

There· arc at least four horizons of the 
Tamanouchi limestone conglomerate in 
the Yagooki Valley. Its true thickness 
is unlmown due to the complicate geo­
logic structure already mentioned. The 
conglomerate is composed of pebbles of 
sandstone, schalstein, limestone and 
rarely chert cemented by limy sandstone. 
The pebbles vary in size, but are mostly 
1 to 2cms in di<tmeter. and subangular 
or round·. in shape. The limestone peb­
bles comprise two kinds in color, namely 
one kind are brownish grey and the 
other whitish colored. The limestone 
pebbles and the matrix contain different 
species of fusulinids and some corals. 

The pebbles yielded the following 
species. 

Ozawaittella sp. 
Staffella moellcri Oz,\ w A 

Nankinella sp. 
Schubertella? thompsoni SAKAC AMI l\IS. 

Pseudostaffe/la? tamanouchiensis 
SAKAGAJ\11, n. sp. 

Triticiles kawanoboriensis FUJIMOTO 

Triticiles sp. 

P seudoschwagerina sp. 



Fusulinids from the Limestone Conglomerate in the Y:~gooki Va\ley fl 

Pseudojusulina vulgaris (Sc:JJEJ.I. WIEN) 

Pseudojusuli1w vulgaris var. globosa 
(SCHELLWIEN) 

Pseudo{usulina sp. 

The faunal assemblage of the limestone 
pebbles abridged above indicates the 
Wolfcampian in age. 

The matrix of the pebbles yields the 
following fossils. 

Pseudojtlstllilla spp. 
Verbeekina sp. 
JIIiselli11a cfrmdiae (DEPR AT) 

Pseudodolioli11a ozawai YAUE and 
HANZAWA 

1\'eoschwagerina craticulifera (Scuw ACEH) 

Neoschwageri110 douui/lei OzAwA 

Yabeina cascadensis (ANDERSON) 

Chaetetes sp. indet. 
1Vaagenophyllum sp. indet. 

--.-_,.N 

to ITSUKAICHI 

SV.AU. 

From this fauna, it is inferred that 
the assemblage corresponds to the Gua­
dalupian in age. Most of the fusulinids 
that occur in the matrix may lmve been, 
in part, derived from their heiillatland. 

Pseudostaffella has been known to 
range from the Profusulinella zone to 
the Fusulina zone in the middle Penn­
sylvanian, thus it is older than the 
V/olfcampian that yields Pseudnfusulina 
vulgan·s. However, at the present 
locality, Pseudostajfel/a ? tammtouclu'en­
sis n. sp. was found in a limestone pebble 
containing Pseudofusulina vulgaris. 
From the lithologic character and the 
mode of occurrence of Pseudostoffel/a? 
tammwucltiensis n. sp. and Pscudofusu­
liua tmlgaris (Plate 37, figure 3), it is 
difficult to consider that the shell of the 
former was embedded in the limestone 

JL----. LIMESTONE llLOCK 

toME iEiE ~ rniillill 
SANDSTONE SHAJJ:; SC~~IN 

Text figure; Route map of the Yagooki Valley. 

that contains the latter species, before 
the limestone was sedimented as a peb­
bles. Pseudnstaffella ? tamatwuchiensis 
n. sp. is questionably referred to the 
named genus. 

The geological age of the Tamanouchi 
limestone conglomerate from its fauna 
may be referred to the late Guadalupian 
if not later, and it is regarded that this 
conglomerate can be correlated with the 
upper type of the Yasuba conglomerate, 
even though the lithologic character of 
the former may be slightly different 

from that of the latter. Unfortunately, 
I haYe had no opportunity to visit the 
type locality of the Yasuba conglomerate 
in Shikoku. 

In the Kwanto-massif, the Yasuba 
type conglomerate had been knO\m from 
only one locality in the northwestern 
part of Ome. :tnd it is to be stated that 
it is of the lower type. Hence the present 
paper is the first description of a con­
glomerate facies that should be correlat­
ed with the upper type of Yasuba 
conglomerate in the Kwanto-massif. 
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am of the opinion that the conglo­
merate in question may prove to be a 
key important for solving many pro­
blems with regard to the geology and 
paleontology of the upper Permian in 
the Japanese Islands. 

Description of new species and 
new variety 

Pscudostaffclla ? tama11oucllic11sis 
S~\KACAMI. n. sp. 

Pl. 37. Fig:;. 1-3 

fl. single but typical axial section and 
one tangential section. Shell minute 
and spherical. The periphen· of all 
volutions are rounded and the axial 
regions are sliglltly depressed in outer 
volutions. The first two to three Yolu­
tions are coiled at a large angle to the 
axis of the outer \'Oiutions. Axial lengtl1 
and width are 0.6'1 mm and 1.11 mm 

respectively in the sixth volution. 
Form ratio of the first to the sixth 

Yolutions of axial section is 0.80. 1.0, 1.0, 
1.11, 0.94, 0.77 and 0.60, respectively. 

The proloculus is minute. Its outer 
diameter is 0.03 mm. The rate of growth 
of the first to the sixth volutions of t1w 
axial section is 0.10. 0.18. 0.27, 0.31, 0.57 
~mel 0.8G mm. respectively. 

Spiro theca thin. Its thickness of the 
first to the sixth volutions of the axial 
section is 0.013, 0.017. 0.016, 0.017. 0.021 
and 0.021rnm. respective!;-. The spiro­
the;::a seems to be composed of a tectum. 
a diaphanotheca and a thin lower 
tectorium. 

Septa are unfiuted. however, they are 
slightly fluted in the extreme axial 
regions. The chomata are developed. 
The tunnel angle measures 19° and 21 o 

in the fourth and the fifth volutions, 
respectively. 

Remarks:- The genus Pseudosta.ffella 

has been known only from the middle 
Pennsylvanian age throughout the world. 

The present specimen from the follow­
ing points is considered to be within 
the limits of the genus Pseudostaffcl/a. 
The shell is minute and spherical, and 
the axial regions are slightly depressed. 
The inner volutions are coiled in a large 
angle to the axis of the outer ones. 
However. in the spirothccal structure, 
the present specimen seems to diverge 
from the true characters of Pseudosta­
ffdla. The spirotheca of the previously 
recorded species of the genus Pscudosta­
ffella is composed of a tectum and lower 
and upper tectoria. while that of the 
present one consists of a tectum, a 
diaphanotheca and a lower tectorium, 
and furthermore. the chomata are less 
developed. 

From the above mentioned criteria. it 
may be necessary to establish a new 
genus or a new subgenus for the present 
species. However. until a larger number 
of specimens accumulate. the present 
species is referred to the genus Pscudo­
staffclla with question. 

Geological age and Occm-rc1tcc :- Tllis 
species occurs in association with Nau­
kinclla sp.. Staffella moellrci Oz,\W A, 

Sclzub<!1'/clla ? thompsrmi s,\KAGAMI, 

MS., Pscudofusulina vulgaris (ScHEI.­

J.WJT·:C'ol). Pseudofusuliua vulgaris var. 
globosa (ScHF.LI.WIP.N) and Pseudofusu­
lina sp. in a limestone pebble of the 
Tamanouchi limestone conglomerate in 
the Yagooki Valley, Tamanouchi, Hinode­
mura, Nishitama-gun, Tokyo-to. Japan. 
Its geological age may correspond to 
the upper \V olfcampian age of North 
America. 

Schwagcri11a furom var. tammzouc!Jicusis 
SAKAGAMI n. var. 

Pl. 37. Figs. 4-12 

Shell moderate to large in size and 
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Explanation of Plate 37 

Figs. 1-3. Pseudostaffella? tama11ouchiensis SAKAGAMI. n. sp. 
1. Axial section, holotype; 2. Tangential section, para type; Reg. Nos. 2526- E and 
2525-F, respectively. x 30; 3. Showing the mode of occurrence of Pseudostaj)ella? 
tamm1ouchie11sis; 3a, Pscudostaffella? tammzouchiensis; 3b, NatJkinclla sp.; 3c, Pseudo· 
fusu/ina vulgaris. x 10. 

Figs. 4-12. Schwageri11a furoni var. tamallouchiwsis SAKAGAMI n. var. 
4. Holotype; 5-12. Paratypes; x 10. Reg. Nos. 2544-A. 2544-B, 2543-A, 2548-A, 2548-B, 
2546-A 2547-A. 2549-A and 2545-A, respectively. 

All are presen•ed in the collection of the Department of Geology, Hakodate Branch, Hokkaido 
Gakugei University. 



S. SAI<AGAMI: Fusulinids from Tamanouchi conglomerate Plate 37 

3 
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fusiform with straight axis of coiling. 
The lateral slopes arc convex. 

The length and width in the sixth 
volution measure 5.9 to 6.7 rnm and 2.R 
to 3.7 mm respectively, with a form 
ratio of 1 : l.G to 1 : 1.8. 

Proloculus spherical and large. Its 
average outer diameter is about 0.51 mm 
for ten specimens. 

Septa are rather thick and regularly 
fluted throughout the length of the shell. 

Spirotheca is composed of a tectum 
and a keriothcca. The average thickness 
of spirotheca in the first to the sixth 
volutions of ten specimens measure 0.047, 
0.062, 0.072, 0.090, 0.098 and 0.109 rnm. 
respectively. 

Axial filling is poorly developed in 
the axial regions. Chomata indistinct. 

Remarks : - The present form resem­
bles Scluvagcrina furoni TlloJ\n•so~. 

which l'vl. L. THOl\tPsoN reported from 
the Bamian limestone of Afghanistan, 
in its shape. large pro:oculus and the 
mode of axial filling. However, the 
present form differs from TuoMrso::-;'s 
species by the thinner wall. more regular 
septal fluting and finer alveolar struc­
ture of the kcriotheca. 

Geological age and Occurrence:- The 
present form occurs in association with 
Schwagerina cfr. japonica (GiiT\mEL), 
Scltwagerina sp. and Neoscluvagcriua 
margm·itae DEPRAT. Its geological age 
may correspond to the upper Guadalupian 
of North America. This new variety 
was collected from a small limestone 
block in the Yagooki Valley, Tamano­
uchi, Hinodc-mura, Nishitarna-gun. 

Tokyo-to, Japan. 
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SABURO KANNO 
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--------

Introduction 

From the stratigraphical and ecologi­
cal point of view, the genus Glycynu.:ris 
is considered to be an important member 
in the rich Tertiary pelecypod fauna of 
Japan, especially, in the Neogene from 
where about 20 species have been report­
ed. The Glycymeridae, according to D. 
N1cor. (1950) seems to have been derived 
from the cuculleid stock probably during 
the late Jurassic. However, in Japan, 
Glycymcris densiliueata NA<;Ao (NAGAo, 
1934), the oldest known species, G. lzok­
kaidoensis YABE and NA<;Ao, and G. 
amalmsaensis NAGAo appeared during 
the Cretaceous age. With the opening 
of the Neogene there was a remarkable 
increase both in species and individuals. 
The relationship among these numerous 
species of Neogene Glycymeris is an 
important and interesting problem, but 
at this place further remarks are reserv­
ed. 

The purpose of this paper is to des­
cribe four new forms of Glycymeris from 
the Tertiary deposits of Miyagi, Fuku­
shima, Saitama and Yamanashi Prefec­
tures. 

* Read at Sendai Jan. 21. 1956; received Jan. 
27. 1956. 
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The writer whishes to express his 
gratitude to Profs. Haruyoshi FVJIMoTo 
and Kotora H;. T AI of the Geological and 
Mineralogical Institute, Tokyo Univer­
sity of Education for their advice and 
encouragement. Thank~ are also due to 
Mr. Tsuyoshi Kol\n;RA for kindly offering 
his collection to the writer for study. 

System a tic Description 

Family Glycymeridae 

Genus Glycymcris DACOSTA, 1778 

Glycymcris idensis KA!'Il\O, n. sp. 

Pl. 38, figs. l-5 

Shell small in size, moderately thick 
and convex, subcircular in outline, 
slightly longer than high; equivalve, 
equilater8.1. Beak central in position, 
pointed, rather prominent, opisthogyrate. 

Surface with more than 27 rather 
obscure radiating striae, obsolete at 
ends, crossed by wrinkled and fine con­
centric growth lines. Interior smooth, 
ventral margin crenulated; adductor 
scars distinct, isomyarian. Area broad, 
vertically incised with about 5 inverted 
broad V-shaped lines. Teeth 7-11 on 
anterior and posterior sides, radially 
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arranged, strong, becoming smaller 
towards middle: about 10 small vertically 

----
Specimens Height Length Thickness 

1. 3~.8 35..1- 21. 1 
2. 34.2 3\..1 18. 't 

3. 30.3 28.8 10.0 

-1-. 28.0 29.9 10.3 

5. 32.5 35.1 9.8 
6. 33. (j 35.0 11.0 

7. 31.3 10.5 9.3 

Remarks :-About one hundred intact 
and isolated valves were examined. 
This new species resembles Glycymeris 
yessocnsis (SowEIWY), a fossil and l~ecent 
species from Japan, but the former can 
be distinguished from the latter by 
having a less number of radial striae. 
heavier test. and the more inftated shell. 
Glycymeris matsumoricnsis Nol\<JrRA and 
HATAI (1937. p. 123, pl. 17, figs. 1-6) 
from the lVIiocene of Nanakita, Miyagi 
Prefecture is another related species. 
but the heavy and large shell. the great 
convexity, and large number of radial 
striae serve to distinguish it therefrom. 

Tyj1c specimells :-Holotype f<eg. No. 
5536, and paratype Reg. No. 5537. Geo­
logical and Mineralogical Institute, 
Tokyo University of Education. 

Locality and geological horizon: -A 
valley cliff about 150 meters in the up­
per stream of the Tamagawa reservior, 
Minami- ide. 6uchi-mura, Igu-gun, Miyagi 
Prefecture. l'vliddle fossil zone of the 
Yoshigasawa formation of the 1\~ne­
yama group, Miocene. 

Associated famta:-LaetJicm·dium sllioba­
rcnse (YoKoYAMA), Cltione y-iizukai 
(KANETL\RA), C. osyuensis Noi\n:R,\, Do­
sitzia (I( atzelwraia) kaucharai ouclzicmis 
KANKO. 

arranged teeth in middle. 
Dimensions (in mm.) :-

r x 100 I X 100 Valve Type 
---- ---

98.3 29.8 Intact Holotype 
100.0 27.0 II Para type 

100.5 J.l. 8 Right II rather 
valve deformed 

9~.0 J.l. 5 II II II 

92.5 27.9 II II 

96.0 :ll.4 " II 

100.6 30.5 Left II 
valve 

-----

Glycymcris jlabellata KANI'o, n. sp. 

Pl. 38. figs. 9-13 

Shell small in size, ~trongly convex, 
transversely elongated, inverted fan­
shaped. subequilateral; anterior and 
posterior ends both narrowly rounded, 
ventral margin regularly arcuate. dorsal 
margin sloping, posteriorly and anteri­
orly straight. Beak central in position, 
not prominent, but slightly pointed. 
Surf[l,ce provided with more than 20 
narrow and shallow impressed radial 
grooves marked on central part and 
obsolete on either side of disc: growth 
lines rather indistinct. Teeth about six 
on the posterior side, radially <o1rranged. 
j\:Juscle scars inaccessible in all speci­
mens at hand, inner margin crenulated. 

Remarks :-This new species show some 
variations in shell outline, however, the 
inverted fan-shaped form is its charac. 
teristic feature. Glyr.ymeris ll·Sttzukii 
OJNoi\UKADo (1938. pl. 20, figs. 1-3) from 
the Itahana formation (Miocene) is the 
most related species, but it can be 
distinguished from the present one by 
having a large shell, heavier test, and 
higher shell. Glvcymcris sp. (l\1. YoKo­
Y ,\1\L\, 1926, p. 123, pl. 16, fig. 5) from 
the Miocene of Shiobara, Tochigi Pre-
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Dimensions (in mm.) :-

Sped mens Height Length Thickness H xiOO Angle between posterior 
Type 

L and anterior margin 

1. 25.0 ca.35.0 ca.7.!l ca. 71.5 113' Syntype 
2. 24.0 ca.32.0 ca.7.2 ca. 75.0 ll9° II 

3. 23.0 ca. 31. 0 ca.8.5 ca.74.3 121° , 
4. 17.5 2·l. 3 
5. 12.4 17.8 ca. •t. 5 
6. 14.2 18. 7 ca..l. 0 
7. 14.0 22.0 
8. 11.9 16.7 

9. 25.0 35.2 

10. H.O 20.0 

11. 15.5 21.0 

fecture is the another allied species, but 
its poor preservation makes precise 
comparison with the present difficult. 

Type specimens :-Syntype Reg. No. 5538, 
Geological and Mineralogical Institute, 
Tokyo University of Education. 

Locality and geological heriz01t : - A 
valley cliff about 200 meters upstream 
of the Tamagawa reservior, Minami· ide, 
Ouchi-mura, Jgu-gun, Miyagi Prefecture. 
Middle fossil zone of the Yoshigasawa 
formation of Kaneyama group, Miocene. 
About 300 meters on the western road 
side of the Chigaya mineral spring, 
Chigaya, Kamiyoshida-mura, Chichibu­
gun, Saitama Prefecture. UpJ:er fossil 
zone of the Akahira formation, upper 
Oligocene. 

Type specimens :-Syntype Reg. No. 
5540, Tokyo University of Education. 

Associated famza at tlze type locality :­
Lacvicardittm slziobarense (YoKoYAMA). 

Lima yage11ensis Ona<A, Pmzope japo­
uica (A. AlHMS), l'cronidia lldes vcnu­
losa ScHRENci<. P. j;rotovenulosa Nol\HJRA, 

Nassarius iwakianus YoKoYAMA. 

Gl:ycymcris comprcssa KASM>, n. sp. 

Pl. 38, figs. 6-8 

72.0 129° II 

70.0 123° , 
76.0 123° , 
63.6 126° , 
71.2 121° II 

71.0 112° Collected from lhe 
Chichibu Basin 

70.0 114° " 
73.6 125° Collected from 

Osozawa 

Shell small in size, subcircular in out­
line, nearly equilateral, strongly compres­
sed; test thin; anterior and posterior 
extremities almost equally rounded; base 
regularly semi-circular, dorsal margin 
subequal, straight or a trifle convex, 
forming at the beak an angle of about 
115°-120°. Beak almost central in posi­
tion, pointed, small but prominent, 
orthogyrate. Surface provided with 
more than 25 narrow and shallow 
impressed radial grooves which are 
marked at central part, becoming obso­
lete towards either sides of disc: 
interspaces between grooves flattened, 
much wider than groove, probably not 
ornamented by fine radial striae on 
their disc; growth lines rather indis­
tinct. Area rather low and narrow, 
vertically incised with inverted broad 
V-shaped lines. Teeth 12 on either side, 
radially arranged, not strong, becoming 
smaller towards middle; more than eight 
small, vertically arranged teeth in mid­
dle; inner margin crenulated. 

Remarl<s :-The equilateral, compressed 
and subcircular shell of the present new 
species resembles Gl:ycymcris ycssoensis 
(SowmmY), but the more pointed beak, 
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Dimensio11s (in mm.) :-
--- ----- ----

Specimens Height Length Thickness a 
X 100 

T 
X 100 Valve Type L I 

----

1. :i2.8 31.8 14.2 

2. 27.3 28.7 7.0 
3. 32.2 33.0 15.1 
4. 25.5 ca.26.5 

more distinct radial grooves and thinner 
test serve to distinguish it therefrom. 
G. yamasakii (YoKoYAMA) (1925, p. 20, 
pl. 5, fig. 6) from the Pliocene of Shiga­
rami formation in Shinano province is 
another related species, but it can be 
distinguished from the present one by 
having a lower shell and more finer 
radial grooves. G. 1lozokicnsis l-L\TAI and 
NISIY AMA (1951, p. 1. text-figs. 1-2) from 
the Miocene of Nozoki mura, in Yarna· 
gata Prefecture has more predominate 
radial ribs and a more circular shell 
than the present new species. 

Type specimens:- Holotype I{eg. No. 
5541, and paratype Reg. No. 5542. Geo· 
logical and 1\Iineralogical Institute. 
Tokyo University of Education. 

Locality ami horizon :-A road side cliff, 
about 600 meters west of Akashiba, 
Shinchi-mura, Fulmshima Prefecture. 
Upper part of the Akashiba formation. 

Associated [au11a :-Acila sp., JV/acoma 
incongrua ( v. MARTENS), Dentalium sp. 

Glycymeris osozawensis KA!'\!'\O, n. sp. 

Pl. 38. figs. 14 a -c 

Shell medium in size, subovate in 
outline, nearly equilateral, moderately 
convex; test thick; anterior and post· 
erior extremities widely rounded like 
ventral margin, which forms with them 
a subquadrate angle. Beak central in 
position, small, not so prominent. ortho· 
gyrate. Surface provided w·ith more 
than 25 narrow, shallow and obscure 

100.3 4L7 Intact v. Holotype 
95.0 48.8 Left v. Paratype 
97.5 45.6 Intact. v. , 

Right v. II 

radial striae, crossed by obscure incre­
mental concentric lines. Inner ventral 
margin crenulated. Area rather high 
and wide, vertically incised with 5-6 
chevrons. Teeth 7-8 on either side, 
radially arranged, rather strong, becom­
ing smaller towv.rds middle ; more than 
8 small, vertically arranged teeth in 
middle. 

Dimensiom (in nun.) :-39.0 in length, 
42.3 in height and 13.7 in thickness of 
the right valve (holotype), 41.3 in length 
and 43.6 in height of the another right 
valve (paratype). 
Remad~s :-Th·is new species more or 

less resembles Glycymeris cmssitesta 
OzAJ{J (1954, p. 15, pl. 8, figs. 1-2) from 
the Pliocene of Chushi, Chiba Prefecture, 
but it can be distinguished therefrom by 
having a higher form, narrow cardinal 
area and less number of chevrons. The 
present specimens were collected by 
T. Koli!URA. 

Type specimcus :-Holotype Reg. No. 
5543, and paratype Reg. No. 5544, Geolo­
gical and Mineralogical Institute, Tokyo 
University of Education. 

Locality and geological horizon :-Oso­
zawa, Akebono mura, Minami-korna gun, 
Yamanashi Prefecture. Shizukawa sand­
stone, upper part of the Shizukawa 
group, Pliocene. 
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Explanation of Plate 38 

(All figures in n~ttural size unless otherwise stated.) 

Figs. la-b. G/ycymeris itle11sis KANNO. n. sp., (Holotype) 
a. Apical view, h. Right view. 

Figs. 2. Glycymeris ide11sis KAJSNo n. sp. (l'arat~tpe ). apical view. 
Figs. 3 a-b. G/ycyme1is ide11sis K,\NNO, n. sp .. (Paratype) 

a. Left valve, b. Hinge plate and teeth of the same. x 1.5 
Fig. 4·. G/ycymeris ideusis KANNO n. sp., (Paratype). inner surface of the left valve. x 1.5 
Fig. 5. Glycymcris idensis KANNo n. sp .. (Paratype). right valve. 
Figs. 5a-b. Glycymeris compressa KA!\No n. sp .. (Holotype) 

a. Apical view, b. Right valve of the same. 
Figs. 7a-b. G!ycymeris compressa. IC\NNo. n. sp., (Paratype) 

a. Apical view, h. Left valve of the same. 
Fig. 8. Glycymeris compressa K,\NNo, n. sp., (Paratyve), inner surface of the left valve. x 1.5. 
Figs. 9a-b. Glycymeris jlabellata K,\KNo. n. sp. (Syntype) 

a. Apical view of the left valve. b. outer surface of the same. 
Figs. 10, 12.13. Glycymcris flabellata KAN:-;o. n. sp. (Syntype) 
Fig. 11. G/ycymeris flabcllata KM~No. sp., from the Chichibu Basin. 
Figs. Ua-c. Glycymeris osozawcmsis KANNo. tL sp .. (llolotype) 

a. Outer surface of the right valve, b. Inner surface of the same, c. Apical view of the 
same. 
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302. ON FOSSIL DIATOMS FROM THE OIL-SHALE OF 

YOSHIOKA FORMATION IN THE SOUTHWESTERN 

PART OF HOKKAIDO, JAPAN* 

KEI OSHITE 

Department of Geology. Hokkaido Gakugei University, Hakoclate 
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The material dealt herewith was pro­
cured in October 1955. from the Miocene 
Yoshioka formation at Yoshioka in 
Southwestern Hokkaidil. In its lower 
part there are oil shale beds which are 
well exposed on the floor of the Yoslri­
oka river, 3 km. above the embouchure. 
They comprise alternations of numerous 
black muddy layers, 0.5-2 mm. thick, rich 
in plant remains and thin tuffaceous 
ones, 0.02-D.05 mm. thick, containing 
diatoms, pollens, and silicoflagellates 
(Dictyoclta) in profusi011. 

The diatom cells are usually brown 
coloured. not well preserved but 15 
species. 1 variety and 2 forms in 12 
genera were distinguished. They are 
all freshwater forms but one true 
marine and brackish form. From the 
foss·il assemblage the o'il shalP- beds are 
considered to have been deposited in an 
environment where fresh atld salt water 
are mixed, or perhaps in shallow brackish 
water W'ith forests in the hinterland. 

The material is kept in the depart­
ment of geology, Hokkaido Gakugei 
University at Hakodate. 

The writer tenders his cardinal thanks 

* Read Jan. 21. 1956; received Feb. 9. 1956 
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to Prof. Y. SAsA. Prof. K. Ht~ziOKA, Prof. 
T. IsHIKAWA and Mr. S. UozU!\H for 
their advices from various angles. 

Description of species 

kfclosira gnmulata RALFS 

HEURC!\ (188~): Synopsis, pl. 87. fig 17. 

Cell cylindrical, 6-8 f£ in diameter, 
puncta 11-13 in 10 J.L on girdle. 

This is a very common species in fresh 
water, most abundant in the present 
sample. 

A1closira gnmulata fo. 

curvata GRur-:ow 

HrsTEDT (192i): Kieselalgen. fig. 80. 

Cell cylindrical, slightly cuned, ca. 
6 J.L in diameter, puncta 9-10 in 10 fL. 

This is a very common species in fresh 
water, very abundant in the present 
sample. 

L)•clotclla striata (KuTz.) GRUNow 

Pl. 39. fig. 2. 

HVSTEDT (1930) : Kieselalgen, p. 34'1·. fig. 176. 
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Cell disk-shape, 20-25 ft in diameter, 
radial striae ca. 12 in 10 ft. 

This is a common species in brackish 
and marine water, not rare in the pre­
sent sample though often fragmental. 

Fragilaria construeus GRuNow 

HUSTEDT (1930): Diatomeae, p. 156, fig. 670. 

Cell long panduliform, 20ft in length 
and 5-6ft in width, striae parallel. 12 
in 1011.. 

This is a fresh water species, rarely 
found in the sample. 

Sytzedm Goul ardi ( BRERissol") 

GRUNOW 

01\t:No (1952) : Aths, pl. 10. fig. 5. 

Cell long lanceolate, length 60-75 ft, 
width 6-8ft striae 10-11 in 10ft. 

This is a fresh water species, common 
in tJ~e present sample. 

Synedra ulna E11R. 

Pl. 39, fig. 8 

HEURCK (1884): Synopsis, pl. 38, fig. 7. 

Length of cell 160-200 f-1-, width about 
3 11.. striae parallel, 14-16 in 10 fL. 

This is a common species in fresh 
water, in the present sample common 
and often fragmental. 

Sy1ledra Vauclwriac Kthztl"G 

HEURCI\ (1884.): Synopsis, pl. 40. fig. 19. 

Length of cell about 20 11.. width 4ft, 
striae 13 in 10 fL. 

This is a common fresh water species, 
common in the present sample. 

Aclmantllcs lcmceolata 

(BRimtsso:-;) GRur-;ow 

HEllRCK (188!): Synopsis. pl. 27, fig. 8. 

Length of cell about 16 /J., width 8 p., 
striae 8-9 in 10ft. 

This is a common fresh water species, 
rather common in the sample. 

Rhoicosphcnia czwuata GRUNow 

Pl. 39. fig. 6, 7. 

HEURCK (1884): Synopsis, pl. 26, fig. 1-3. 

Cell curved edge-shape, length 30-50 ft, 
width 1Q-12 JL, striae 12-13 in 10ft. 

This is a fTesh water form though 
sometimes found in brackish water, 
rather common in the present sample. 

Coccoueis placentula var. liucata 
(EHR.) CLEVE 

PI. 39, fig. 1 

HUSTEDT (1930). Diatomeae. p. 348. fig. 803. 

Cell elliptical, length 30-35 ft, striae 
15-20 (transverse) and 13-16 (longitu­
dinal) in 10ft. 

This is a common and widely distri­
buted species in fresh water, rather 
common in the present sample. 

Navicula {Wglica RALFS 

HEURCI< (1884): Synop:;is. pl. 4. fig. 6. 

Cell elliptical, end subapiculated, 
length 46 f-1-, width 13ft, striae 11-12 in 
10ft. 

This is a fresh water species, rare in 
U1e sample. 

Navicula lanceolata Ki.iTztr-;c 

HEURCI< (188·1): Synopsis, pl. 8. fig. 16. 

Cell Janceolate, length about 40 p., 
width LOft, striae 14 in 10 p.. 

This is a fresh water species, rather 
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common in the present sample. 

Pimzu!aria esox fo. major HusTEDT 

OKUNO (1952): Alias, pl. 26. fig. 14. 

Cell long elliptical with round end, 
length 120J.L, width 25f.L. costae 7-9 in 10J.L. 

This is a typical fresh water species, 
rarely found in the sample. 

Amphora ovalis KuTZI'>G 

IlEURCK (1884): Synopsis, pl. 1, fig. 1. 

Cell ellipt-ical, length 35 J.L, w·idth 17 f.L, 

striae 14 in 10 J.L. 
This is a common fresh w:1ter species. 

rare in the sample. 

Cymbella cistula HI-::..IPRICH 

Pl. 39, fig. 3 

HUSTEDT (1930): Uiatomeae. p. 363, fig. 626. 

Length of cell 80-100 J.L, width 20-30J.L, 
striae 8-10 and puncta 15-20 in 10 J.L. 

This is a very common and widely 
distributed species in fresh water, rather 
common in the sample. 

Cymbella par/Ja ( W. SM.) CLEVE 

HUSTEDT (1930): Diatomeae, p. 363, fig. 675. 

Length of cell 6Q-70 J.L, \Vidth about 
15 f.L, striae 9 in 10 J.L. 

This is common fresh water species, 
abundant in the present sample. 

EPithemia sm·cx KtiTZINC 

Pl. 39, fig. 5 

HEURCI\ (188!): Synopsis, pl. 32, fig. 6-8. 

Cell sl-ightly arched. end attenuate 
and recurved. length 40-GO J.L, width 10-
15 J.L, costae 6 and areolae 1D-12 in 10 J.L. 

This is a fresh and brackish water 
species. common in the sample. 

Epithcmia zelwa (EHR.) KliTZI!\G 

Pl. 39. fig. 4 

HUSTEDT (1930): Dintomeae. p. 384, fig. 729. 

Cell slightly curved with round end, 
length 60-70 /t, width 15 J.L, costae 3-4, 
areolae 10 in 10 f.L. 

This is a very common in fresh water, 
not rare in the present sample. 
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Fig. 8. 

Kei OSHITE 

Explanation of Plate 39 

Coccotteis placentula var. lineata (EHR.) CLEVE x 1500. 
Cyclotella st1·iata (KiiTZ.) GRUI'<OW x 1500. 
Cymbella cistula l-IEI\1PHICH x 1500. 
Epithemia zcbm (Elm.) KtiTZING x 1500. 

E. sorex KtiTZING x 1500. 
Rhoicosphenia cttrvata CnUNOW x 1500. 

Sy11cdra ulua EIIR. x 1500. 
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On the occasion of describing some 
Lower Cambrian trilobites from Yunnan. 
I have discussed the Cambrian faunas 
of Haut-Tonkin in some length (1934, 
44). Lately Dr. E. SAUR!t-;, Director of 
the Service geologique et Laboratoire. 
Centre National de f~echerches Scicn­
titiques ct Techniques at Hanoi, Viet­
Nam, kindly sent me some trilobites 
collected from the Changoung series on 
the Tonkin-Yunnan border by DEPRAT 
and two photographs of FRmtAGET's 
Asaplziscus aff. grcgm·ius from the 
vicinity of Melpourey, Cambodga. 
Before describing the results of my 
study on them, I record here my 
gratitude to Dr. SAtJRJN for his courtesy. 

I. Asaplliscus aff. gregar-ius by 
FROMAGRT from Cambodga. 

Insofar as I am aware, the southern­
most locality of Cambrian trilobites in 
As·ia may be Melpourey in northern 

* Received Feh. 27. 195fi; read Oct. 6. 1956. 
1) According to Dr. SAURIN the trilobite 

was collected from the vicinity of Thai· 
abrioat near Stung Treng, which is located 
about 80 km ESE of Melouprey. 
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Cambodga whence FRoMACET and BoN­
ELLI (1932) (see also FRnMAc;ET, 1941) has 
reported the occurrence of Asaphiscus 
aff. gregarius in a horizontal quartzose 
shale bed on the Inuosinian massif_l> 
There are two photographs of this 
trilobite at hand, one in natural size 
and the other about two and a half 
times magnified (Fig. 16). It ·is a nearly 
complete shield, but unfortunately its 
cephalon not well preserved. 

Dorsal shield subelliptical in outline, 
but perhaps twice as long as broad and 
somewhat broader on the anterior than 
on the other side. Dorsal furrows on 
the cephalon deep and seemingly sub­
parallel to each other at least on the 
posterior part; glabella distinctly elevat­
ed above cheeks and unfurrowed except 
for a faintly impressed occipital furrow: 
right eye apparently located at the mid­
length of the cephalon. Thorax com­
posed probably of nine (?) segments; 
axial ring convex, almost as wide as 
the pleura. Pygidiurn two-thirds as 
long as broad, trilobed by a pair of 
profund furrows and surrounded by a 
narrow depressed border; only the first 
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furrow discernible on the pleural lobe. 
The thorax and pygidium measure 

about 12.5 mm. in total length and 
about 8.5 mm. in breadth. 

Such a cylindrical glabella is found 
in Psilaspis (Entomclu:~) shautungcnsis 
KoBAYASHI (1955), but the associated 
pygidium is much broader and the axial 
lobe narrower, if compared with the 
Melpourey form. In the outline of the 
pygidium this resembles '' Anomo­
carclla" tatiau W ArcoTT, but again 
they are different "in the breadth of the 
axial lobe. In the general aspect this 
shield looks very similar to Blai11ia 
grcgarius '·VArcoTT which is a common 
member of the Maryville limestone at 
the top of the Middle Cambrian in the 
Appalachian mountains. In that species, 
however, the glabella somewhat tapers 
forward, the thorax has a little narrower 
ax·is, and the posterior margin of the 
pygidium is transversal or even sinu­
ated. Nevertheless I agree with FimMA­

GET to contend that it bears close affinity 
with Blainia. 

In the above description I suggested 
nine for the number of thoracic 
segments. because the terminal band of 
the thorax ap~ears broader than the 
seventh segment, but the photographs 
are not clear enough to warrant the 
existence of the eighth and ninth 
segments ·in this space. Assuming it 
to be an octasegrnented trilobite, its 
alliance to certain asaphids, such as 
Clzarchaqia TRoEnsso~. 1937, l!.oasaphus 
KoBAYASHI, 1936 (i.e. A1w1·iua WHITE· 

HOUSE, 1936) and Jsofc[o£dcs RA YMllN!>, 

1910, is undeniable. In Charclzaqia the 
glabella is cylindrical. but its thorax is 
much shorter in proportion to the pygi­
d1um and the axial lobe narrower. In 
Liostracus (?) superstes LIN:-;ARSSnN, the 
type of Eoasap/ms, the glabella is tape­
ring forward. thelaxis of the thorax 

narrower and the pygidium broader 
than in the Melpourey form. In lsotelo­
ides whitficldi RAYMOND, the type species 
of lsoteloidcs, the axis of the thorax is 
nearly as broad as that of the Melpourcy 
form, but the pygidium is relatively 
long and the glabella teretely conical. 

Without seeing the specimen, it is 
difficult for me to say whether it is 
more allied to the Asaphidae or the 
Asaphiscidae, but I think it quite pro­
bable that it is an ally to Blainia, if 
not a primitive member of the Asa­
phidae. The age of the trilobite sug­
gested from its general aspects is in a 
range from late Middle Cambrian to 
early Ordovician. 

Incidentally, "fucoidal" impression is 
reported to occur in a dark gray shale 
or slate on Phuket island on the west 
coast of Peninsular Thailand. DuNcAN 

suggested Eophyton for it and noted the 
belonging of MANSIIY's Planolites (?) 

from the Lower Cambrian of Yunnan 
to the same kind. Neither a description 
nor an illustration of the Siamese speci­
men appears as yet published. The occur­
rence of Planolites is reported also by 
PATTI\ (1927) from southwestern Tonkin. 
Plmto/ites is, however, widely ranged 
as a genus. P. uulgaris is its type 
species which was described by NicHoL­
soN (1873) from ti1e Clinton group. 
Plmtolitcs corrregatus is an enigma 
discovered in the Beltian of Montana. 

Phuket Island is located more souther­
ly than Melpourey and the Phuket 
series which yielded the fucoidal im­
pression is tentatively referred to the 
Cambrian system by BRoWN and others 
(1953). It is, however, desirable that 
the chronology is confirmed by any 
fossil other than such a problematicum. 
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II. Some 'l'rilubites from thl~ Chang­
poung Series on the Yunnan-'l'onkin 
Border. 

In a small lot of specimens from four 
localites are distinguished 10 species of 
trilobites as t<l.bulated below. 

The specimens before band 2.re mostly 
not so well preserved, as may be under­
stood from SAURtN's statement (in his 
letter, Dec. 16, 1953) that "Ce sont les 
reliquats de Ia faune etudiee par 
MA:\St;Y.'' Supplementary notes are. 
however, given here to his monu. 
mental works in 1915 and 1916. 

Amtamitia spinifcra M .\NS!IY 

Plate •lO. Figures 13-15 

1916. Ptychoparia (Annamitia) spinifaa MA· 

NSUY, 1\ffm. du Serv. gl'ol. de f /udochine. 
Vol. 5, Fasc. 7, p. 25. pl. 3, til-(5. 4a·q. 

19H. Annamifia spinifcra KoBAYASIII. Japan. 
four. (;l'ol. Geogr. Vol. 19, p. 1:1:1, text· 
fig. 2. 

Four slabs from Penkai contain five 
shields in two of which, however, tuber­
cles and spines are not \veil preserved. 
As MAr-;suv mentions. the thorax is 
composed of 11 segments, but the last 
one is not spiniferous as in his diagnosis. 
T11e spine issues from the 7th segment 
in a small shield (fig. 13) and from the 
ninth in a medium and large ones (figs. 
14 and 15). The medium sized one of 
the three shields is just about the size 
of MA~suy's in figs. 4d and 4e having 
the spine on the 7th segment. The 
large shield is not much different in 
size from M,\r-;suy's in fig. 4c with a 
spine on the ninth segment. It is 
certainly an interesting fact that the 
axial spine changes its position from 
the 7th to the 9th segment of the 
thorax in the growth stage in which 
the cranidium measures 6 to 7 mm. in 
length. 

On the pygidium of the large shield 
(fig. 15) tubercles are seen to be paired 

Locality ·--, 
J 

Changpoung Series on Yunnan·Tonkin Borderland 
- ~ ,. ~ ] 
-~ 8. <'l I E 'I 

§ ~ 10 I 
d 81 I 

------------------------ ,-1 
1. Annamitia spillifera MANSUY 

2. Damesella brerJicmulata WALCOTT. var. 

X I~ 
- ---:-~--- I~ 

1---------------------- -- ,_:_ - ;; 
a. Drepamtra kelferelz MoNKE. var. I X I ' ~ 

I
' ___ 4_._D_or_Y_'fJygel/a sp. nov. )--~--:-- 3 

5. Haniwa conica KonA_Y_A_s_I_II ____ -_-_-_-__ = =~= -~-; 
6. Prosaukia angulata (MANSUY) I ? x , 

-7.--E-o.-~a-u-k-ia-(-?)_w_a_/c~ltl-. (-!V-1~-N-s-t•_Y_) _______ / ? ~~-~-x- -__)(-, ~ 

KoBAYASHI. nov. ! I I x li 
::;J 

~- -l~'=i-~_1 I= 
8. Plethoplefis sauri11i 

9. Shirakiella sp. 

10. Koldinioidea sp. 
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on the third ring and the terminal lobe of 
the axis as indicated in my restoration 
(1944). 

Damesella brevicaudata WALCOTT, var. 

Plate 40, Figures 9a-b. 

This pygidium fits in Damesc/la b1·evi­
caudata (Korl:\YASIII, 1941-42) in most 
features except for the position of long 
spines. Among 7 pairs of marginal 
spines the first and fourU1 are longer 
than the others in this variety whereas 
the first and fifth spines are elongated 
in the typical form. 

Drepmmra kctteleri Mo~KE. var. 

Plate 4{), Figure 10 

1916. Stepha11ocare (?) monkei MANSUY, non 
WALCoTT. Mcm. Serv. gco/. f!lldochille 
Vol. fi, Fasc. 1. p. 19, pl. 1. fig. 30. 

1931. Teinistion typica/is KoBAYASHI. non 
MaNKE, Japan. four. Geol. Geogr. Vol. 
8, p. 176, pl. 20, fig. 17, non. fig. 20b. 

A pygidium from Kiaotieou belongs 
to an identical species with !\'lANsuv's 
from Changpoung and probably my 
pygidium of Teinistion t;ypicalis (?)from 
Hualienchai. They are similar to 
MoNiu:'s Tcinistion !ansi in the broad 
outline and wide divergence of long 
spines in the first pair. There are 5 or 
6 more pairs of flat spines or serrations 
which are different from MmlKF.'s as 
well as Drepanura premesnili's, but 
agree with D. lwtteleri's in the dimini­
shing size from anterior to posterior. 
In the relatively broad axial lobe this 
agrees better with D. lwttclai than 
with the other allies. 

Dorypygella sp. nov. 

Plate 40, Figure 11. Text-figure 

Text-Fig. Dorypygcl/a sp. nov. 

A tiny cranidium has the frontal rim 
strongly bent as in Teiuistion !ansi 
Mo:\KE (1903) and T. mo11kei KoBAYASHI 
(1955). but it is typical of Dorypygella 
in its long conical glabella. two pairs 
of oblique lateral furrows in addition 
to a tr:msverse occipital one, medium 
sized eyes at the mid-length and highly 
oblique eye-ridges running across the 
fixed chcel<s of moderate breadth. 

I-1 aniwa cmtica KonA y ASH! 

Plate 40. Figum R 

1935. llaniwa conica KoBAY.\Sill. four. Foe. 
Sci., Imp. Univ. Tokyo, Sect. 2. Vol. 4, 
Pt. 2. p. 245. pl. 7. fig. 4. 

This is a Haniwa having a truncato­
conknl glabella which is a little broader 
than in the type of H. conica but on 
which lateral furrows are well impressed 
as in the type. In the outline of the 
glabella it resembles 11. sosmtcnsis, but 
the preglabellar area is evidently more 
expanded and divided into a narrow 
rim and long limb, instead of two parts 
of equi-length in H. sosanc1tsis. The 
narrowness of the glabella and the 
sl1allow concavity of the preglabellar 
area in the type specimen of H. conica 
depend possibly upon lateral compres· 
sion. I ha\'e previousely suggested 
Hmziwa for MArssuv's Ptyclwspis sp. 
from Dongvan with query, but the 
occurrence of the genus in the Chang­
poung series is now warranted. 
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Prosaukia angulata (MANSTJY) 

Plate 40. Figure 12. 

1915. P!ychaspis angulata MANSUY, !v!Cm. Serv. 
g<;ol. /'brdochine. Vol. 4, Fasc. 2, p. 21, 
pl. 3, figs. 2a-v. 

1916. Ptychaspis m1gulata MANSUY. Ibid. Vol. 
5. Fasc. 1. p. 34, pl. 5, figs. 12a-e. pl. 6, 

figs. la-d. 
1931. Ptyclzaspis angulata KoBAYASITI. Japan. 

four. Ceo/. Ceogr. Vol. B. p. 182. pl. 21. 
fig. 13. 

1933. Prosaukia angulata KoBAYASHI. Japan. 
four. Ceo/. Geogr. Vol. 11. p. 125. 

The cephalon and especially the pre­
glabellar area reveal the typical aspects 
of the genus. The associate pygidium 
is also diagnostic in the presence of 
the pleural and intcrpleural furrows, 
but the anterior outline is more trans· 
versal than any of the genus in North 
America. 

Eosaukia (?) walcotti (MANSUY) 

Plate 40. Figures 1-4 

1915. Ptyclzaspis walcolli MANSUY. /vf,'m. Sen•. 
gcol. l'/ndochine. Vol. 4. Fuse. 2. p. 22. 
pl. 2, Jigs. 16a-b, pl. 3, figs. la-z. 

1916. Plychaspis walcotti MANSUY, ibid. Vol. 5. 
Fasc. 1, p. 33. pl. 5, Jigs. 10a-j, lla-b. 

1924. Ptychaspis walcotti. SUN, Palaeontol. 
Siuica .. Ser. B, Vol. 1. Fasc. 4, p. 68. pl. 

5. fig. 2. 
1931.. Ptychaspis walcotti KanA Y ,\SilL Japan. 

four. Ceol. Geogr. Vol. 8, p. 18:-l. pl. 22. 
figs. 18-19. 

1933. Calvinella walcotti KoB.-\YASHl, Ibid. Vol. 
11, p. 129. 

There are several specimens from 
Penkai, Changpoung and Dongquan 
among which a cranidium from Chang­
poung \.fig. 4) is as long as 20 mm. A 
cranidium and free cheek are found 
together in a specimen from Dongquan 

(fig. 1). A pygidium from Dongquan 
(fig. 2) has the triangular broad outline 
as that in fig. lw, pl. 2, in MANSUY, 

1915. Because it is so different from 
Calvinclla or any other genus of the 
Saukinae in North America, the refer­
ence of this species to that genus is a 
question. 

This pygidium is more allied to that 
of Qzeadraticephalus as well as Eosaukia. 
E. latilimbata is the monotypic species 
of the latter genus and its pygidium is 
said by Lu (1954) to be M·oadly trans­
verse. semicircular, instead of triangular. 
His species is represented by an internal 
and external mould of a shield which 
is depressed from anterior to posterior. 
It is probable that such a form as 
walcotti was derived from the early 
Upper Cambrian stock including Eosau­
llia. 

Plcthopeltis sauritti KoBA Y ASH!, 

new species. 

Plate 40. Figures 5-7. 

Description :-Cephalon gently convex ; 
glabella only slightly elevated above 
the general curvature of the cephalon, 
fairly large. subquadrate. outlined by 
dorsal furrows ; lateral furrows, if pres­
ent, very faintly impressed; posterior 
pair of the furrows confluent on the 
axis ; occipital furrow not strong, but 
always present; occipital ring somewhat 
thickened in the middle!; eyes relatively 
small, located at the mid-length of the 
cephalon and close to the glabella; 
frontal limb and rim undivided, or if 
divided, the frontal furrow is very 
weak Free cheek relatively broad, 
gently convex and inclined laterally 
without any interruption of a marginal 
furrow; genal spine present. Facial 
sutures divergent for- and back-ward 
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trom the eyes ; their anterior branches 
swinging inward near the anterior 
margin; posterior branches nearly 
straight, diagonal, outl·ining a large 
posterior limb of the fixed cheek. 

Pygidium semicircular, but the anteri­
or margin is gently arcuate: axial lobe 
composed of 3 or 4 rings and a term'm­
al lobe, conical, elevated above the 
slightly convex pleural lobes ; three 
pleural furrows distinctly seen on each 
side of the axis: interpleural furrows 
faintly impressed on the two flat 
anterior pleurae. 

Test smooth. 
Comparis01t :-As discussed elsewhere 

(KonA v ASH!, 1943), there are some 7 or 
8 species of Pletlzopeltis. A solitary 
representative of the genus ·in Asia has 
been P. stenorlzaclzis from Siberia having 
an unusually small glabella. The pre­
sent species is very similar toP. bueh/eri 
UrRJCII (1930), but the occipital ring 
narrows more distinctly and fixed 
cheeks are less developed in that 
species. 

Slzirakiella StJ. 

from Penkai is almost identical with 
Attomocarella sp. (?) by MANSUY, 1916. 

Koldi1lioidia sp. 
is represented by a cephalon and pygi­
dia from Dongquan, but they are poorly 
preserved. 
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Explanation of Plate 40 

Eosaukia (?) wa/cotti (1\lANSUY). . ....................... p. 281 
Figure 1. Cephal on. x 2, Loc. Dongquan. 
Figure 2. Pygidium, x 2, Ditto. 
Figure 3. Cranidium. x2. Changpoung. 
Figure 4. Ditto. x 1. Ditto. 

Plethopeltis saurini KoBAY ASH!. new species . .. . .................................................. p. 281 
Figure 5. 1-lolotype cranidium, x 2. Loc. Changpoung. 
Figure 6. Paratype free cheek. x 1.5. Ditto. 
Figure 7. Paratype pygidium. x 1.5. Ditto. 

Haniwa conica KonA Y AS HI ... . ....................................................... p. 280 
Figure 8. Cranidium. x 3, Loc. Dongquan. 

Damcsella brevicaudata WALCOTT, var .............. . . ............... p. 280 
Figures 9a-b. Internal and external moulds of a pygidium, x 2. Kiao-Tieou. 

Drepatmra kette/eri MoNK E. var. ... ... .. . . .. . ........................................................ p. 280 
Figure 10. Pygidium, x 2, Kiao·Tieou. 

Dorypyge/la sp. nov. . ................. . .. ........................ p. 280 
Figure 11. Cranidium, x 5. Changpoung. 

Prosaukia angulata (MANSUY) . . . .. . .................... . .. ................... p. 281 
Figure 12. Pygidium, x 1.5. Dongquan. 

Amwmitia spinijera MANSUY......... ............. .. .............................. p. 279 
Figure 13. Clay-cast of a cephalon and thorax with an axial spine on the 7th segment, 

x4. Penkai. 
Figure 14. Clay-cast of a cephalon and thorax: with an axial spine on the 9th 

segment. x 3, Ditto. 
Figure 15. A thorax: with an axial spine on the 9th segment and a pygidium with 

paired tubercles on the :1.x:ial lobe. x 3. Ditto. 
Ba/iuia (?) aff. gregarious WALCOTt', by FROI\IAGET .. .......... .. .......................... p. 277 

Figure 16 Dorsal shieid, x 2.5. Loc. Melpourey. 

All of the specimens illustrated in figures 1-15 were returned to Prof. E. SAURIN of 
the Faculte des Sciences at Saigon. in Viet-Nam. 
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304. A MIOCENE STEGOLOPHODON FROM YATUO GROUP 

IN TOYAMA PREFECTURE~ 

TOKIO SHIKAMA 

Geological Institute, Yokohama National University 

and 

YOSHIHlRO KIRII 
6s::nvano 1\Iiddle School. Toyama Prefecture 

Utlil!t~At6\"il!fi!tV"J 'f!tlifi!: Stegolophodotl: 'Mill*~$i.lf6!,lAM1'~:ttifiHit t ltlliiliJII~t:\\V"JJ:mJII:lm:k 
?R!l!Jii!J~A J: IJ ~~0hi..:~t¥Ht::£:dt. S:$:4'~11!:~ 3 V"J Mastoc1or,t ·e, /a/idem l: pseudolalideus 
V"J~Illi:ll.:{l7.-t-6·'i1if;!l·c Stego/ophodoJI lsudai t U..:o ~.(Bj(V"J(;t:ji .1:.!1:!/!I.:J: IJ. 'ii'BV"J(lJiiHilfttl!lt§:?<li 
vJ:}j 1-'iM)l~(l.: .J: IJ 5£Ji!. 0/Lt..:o !tJI)I~Hti'I!:Efl'*f:.\ZV"J/\!Ii,mt'\\.l:.ffil~.l~iiftl;ft-'-RfiUV"J;Mi~ffiSV"J J:~.Uitll-i}llJ;;ftve 
:GJiJ;ri·c:t,7., 0 lllWiJit,17~ ·lf~:JI'~I\Y 

Of the Japanese Miocene proboscidea, 
Scrridcutinus mmectcus (MATSUMOTO) 
and Stcgolupfzodon pscudolatideus (Y.um) 
are the best known and the most fully 
described species, of which the former 
is firstly described by MATStJMoTo under 
the generic name of /Jcmimastodon for 
a type specimen from the Hiramaki 
formation of Banzyo-bora, Kaminogu­
mura, Gilm Prefecture, and the latter is 
also described by him under the name 
of Prostcgodon latidens (CI.IFT) for a 
specimen from the Tiganoura formation 
of Siogama, Miyagi Prefecture. MAKI­

YAMA described a fine lower jaw of 
mmec/cns from the .Hiramaki formation 
of Banzyo-bora. The elephant known 
as latidcns was added by Y ABE with 
new materials from Siogama and Huna­
oka-mati, Sibata-gun, Miyagi Prefecture 
(Tukinoki plant bed) ; he proposed new 
generic and specific name, Eostcgodon 
Pst:udolalidcl/s, for this archetypal ste­
godont. Besides these, the senior author 

*Read Jan. 21. 1956; received l\larch2, 1956. 

once described a fragmental cheek tooth 
under the name of Pcntaloplzodou (?) 
sp. from the Domi formation of Hosoya, 
Mii-mura, Hodi-gun, Isikawa Prefecture. 
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In November, Hl53, I. MuHAKAMI, then 
a mere boy student of the Osawano 
Middle School, found a proboscidean 
tooth at floor of a tributary of the Zinzu 
River, in Suwara, Kurosedani-mura, Nei· 
gun, Toyama prefecture, and the junior 
author, moreover, found a fragment of 
a limb bene at the same site. In June, 
1954 the second specimen of a cheek 
tooth was found by K. HAslllT.\, a worker 
of Maeda Kensetu Company, at an ex­
cavating place of a culvert on the right 
bank of Zinzu River, at Kasuga, Osawa­
no·mati, Kamisinkawa-gun, Toyama 
Prefecture. This locality is 500 m north­
east to the first locality above men­
tioned. F urtherrnore, a fragment of a 
tusk was found by a dam construction 
worker from a bottom of Zinzu River 
at Suwara. These specimens were sub· 
mitted for study to the senior author, 
who in August, 1954 visited the localities 
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and made some field obscrvaticns with 
K. TsuDA of Niigata University and the 
junior author. The specimens now at 
hand, the third distinct representative 
of the Japanese Miocene proboscidean 
belonging to Stegoloplzodon, are com­
prised this short article. 

According to TsuoA, the formation 
from which the specimens were obtained 
is the lower part of the Kamilmrosedani 
alternation member of the Kurosedani 
formation which constitutes the upper 
part of the Yatuo group. The Kami­
kurosedani alternation member is 90-
:no m thick, largely consists of alter­
nation of sandstone and silt, cor:stitutes 
the basal part of the Kurosedani for­
mation, overlies the Iwaine formation 
of pyroclastic and green tuff members. 
and underlies th~ Kakehata alternation 
member ; this member in question carries 
in its basal part many cobbles and 
boulders of andesite, and bears some 
marine fossils such as Proturotella 
yuautanie~zsis M.n.K., Vicaryclla sp. and 
Astriclypeus mmmi V ERRlL. etc. At 
Suwara, the site which bore the probos­
cidean specimens is about 2m above 
the upper surface of the I waine for­
mation. At Kasuga the fossil bearing 
site is composed of grey silty sandstone 
bearing many silicified woods and 
stamps. which are sometimes filled with 
pyrite, calcite and sulphur. TsunA 
regarded the Kurosedani formation to 
be middle Miocene in age. 

Stegulophodon tsudai n. sp. 

Pl. '11, fig,;. l-6 

Cotypc :-Upper left M3 from Suwara, 
stored in Geological Institute, Yokohama 
National University: plastotype of which. 
in Natural Science Museum. Tokyo and 
in Osawano M'idclle School. Upper right 
Ml from Kasuga belonged to HAStltTA, 

plastotype of which, in Geological Insti­
tute, Yokohama National University. A 
fragment of upper incisive tusk, stored 
in the same institute. 

Localities :-Suwara, Kuroscdani-mura, 
Nei-gun, Toyama Prefecture and Kasuga 
6!;awano-m2.ti, Kamisinkawa.gun, To­
yama Prefecture. 

Horizon:- Kamikurosedani alternation 
member. Kurosedani fonnation of Yatuo 
group ; Middle Miocene. 

Diagnosis :-Upper incisive tusl' lateral­
ly co111pressed with both of the lateral 
band of thin enamel layer. Cheek teeth 
intermediate in size between those of 
latidcns and pseudolatidws. Ridge for­
mula of upper 1\11 If2-4-lj4 (?); that 
of upper M3? -5-I/z. Basal cingula 
well developed: buccal cingulaum lami­
nated and lingual one tuberculated. 
Distinct conulet present between first 
and second ridge of upper M 1. Median 
longitudinal cleft of crown rather weak 
in development. Anterior ridge of 
upper rvl 3 parallel to one another but 
posterior ones twisted. More developed 
than p~eudolatideus but more archetypal 
than latide11s. 

Descriptions :-Upper left M 3. Provided 
with five ridges, hind talon and basal 
cingula. Anterior part well worn off 
and foro three ridges exposing dentine 
islets. Ridge formula ?-5-112; about 
142 mm in median longitudinal length 
and 75 mm broad at second ridge where 
tooth is at its broadest. In upper view, 
tooth tapers backward ; buccal margin 
more strongly curved than lingual mar­
gin ; posterior margin obtusely pointed 
backward. At basal cingula on lingual 
side, conulets blocking valleys between 
second- and tlrird ridges or between 
third- and fourth ridges, wh·ile there are 
no such cm1ulets on buccal side. First 
two ridges parallel to one another and 
posterior ridges twisted or curved back-



A l\Iiocene Stegolophodon from Yatuu Group in Toyama Prefecture 287 

ward. First ridge tolerably damaged 
and enamel wall preserved only at 
posterior- and buccal sides. the former 
of which closely in contact with anterior 
wall of second ridge; dentine islet seems 
to be quadrate and broader in fore-&­
aft direction than that of second ridge. 
Buccal part of second ridge partly 
damaged; posterior enamel wall nearly 
in contact at median port·ion with 
anterior wall of third ridge, which a 
little below grinding surface ; dentine 
islet subquadrate, slightly expanded on 
both buccal and lingual ; enamel wall 
thick, rugose and with no distinct crenu­
lation. From third- to fifth ridges there 
is seen a feeble medil;1.n longitud·inal 
cleft. which situated a little outward 
turn and divides dentine islet of third 
ridge into two discs. Its posterior wall 
a little larger m;d more strongly crenu­
lated than anterior; dentine islet elon­
gate oval, moderately pointed toward 
both buccal and lingualsides ; enamel 
wall thicker and more rugose than that 
of second ridge. Fourth ridge strongly 
curved backward, consists of mammillae 
which worn and show four dentine ·islets; 
median mammilla the largest : anterior 

Greate5t length of ridge at base ..... 
Ditto at grinding surface ............. 

Inner breadth of ridge at base ...... 
Outer breadth of ric.lge at base ....... 
Inner breadth at grinding surface ................ 
Maximum height at inner side ....... . ' . . ' ' . . . . . . 
Ditto at outer side. 

Upper right M 1 Small sized, four 
ridged, well worn ~mel quadrate in 
general outlines of crown view. Distinct 
accessory conulet present between first­
and second ridges. All ridges expose 
dentine islets. bend forward. parallel to 
one another and running oblique t.o 
lingual margin. Enamel wall very smo­
oth except basal cingula on lingual side, 

enamel wall bending gently backward. 
posterior runn-ing ·in vertical direction : 
both buccal and lingual ends of ridge 
obtusely pointed. Fifth ridge running 
straight, consists of unworn four mam­
millae: innermost one the largest; longi­
tudinal cleft runs between outermost 
mammilla and its neighbouring one; 
surface of unworn enamel wall very 
rugose. Hind talon, situated just behind 
longitudinal cleft through fifth ridge. 
consists of small sized and feeble man­
millae. 

Enamel rugose, black, grey or greenish 
brown in colour on sarface; enamel 
wall thick, consisting of two layers, 
outer layer nearly equal to inner in 
thickness, measuring 6 mm in thickness 
at posterior outer wall of second ridge. 
Ridge frequency in 100 mm :{.5-4 both 
at base and on grinding surface. Basal 
cingula rather thick, more developed on 
lingual than on buccal side, and bearing 
many laminae on both sides: cingulum 
on lingual side of third ridge, the best 
developed of all. bears many small tuber­
cles. Dimensions of ridges as follows 
in mm : 

2 3 4 5 
70.7 70.4 54.7 43.8 

69.0± 70.6 65.6 51.8 39.2± 
29.2 33.5 31.0 29.0 
24.5 31.2 29.8 15.4 
30.8 20.0 16.0 7.0 
24.2 31.3 31.3 34·. 7 
21. 5 312 37.6 34.0 

indicating water worning of this tooth. 
Ridge formula lh-4-1/::(?); about 79 
mm in median longitudinal length and 
46.7 mm broad at fourth ridge where 
tooth at its broadest. In upper view, 
anterior-, buccal and posterior margins 
running almost straight, while lingual 
margin undulated. Median longitudinal 
cleft seems to be running with a little 
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outward tum. 
First ridge divided by longitudinal 

cleft into two dentine islets, of \vhich 
outer being larger than inner: tl:e for­
mer subtriangular in outline with po·int­
ed inner corner ; the latter irregularly 
quadrate with opened anterio.outer cor­
ner; the ridge higher lingually than 
buccally. Anterior accessory conulet 
just before inner islet much worn and 
its dentine islet closely united with that 
of first ridge. Accessory conulet lies 
just posterior to constriction of dentine 
islets of first ridge, moderately worn 
with dentine disc of subquadrate dentine 
islet; fore-&-aft enamel wall expanded 
mesially; lingual margin more straight 
than buccal. Third ridge also higher 
buccally than lingually, broader lingually 

than buccally in fore-&-aft direction : 
posterior enamel wall rather straight 
while anterior a little crenulated ; 
dentine islet elongate quadrate. Fourth 
ridge with three dentine islets of 
wlrich inner one the largest and 
suboval : longitudinal cleft running 
outer side of it: the ridge higher buccal­
ly than l'ingually to grinding surface. 
Enamel wall thick, consisting of two 
layers : outer layer thicker than inner, 
the former white to grey coloured 
while the latter brown to black: distal 
margin of inner layer finely crenulated. 
Enamel surface very smooth, brownish 
black to greenish grey in colouration. 
Basal cingula relatively weaker than 
the one mentioned above in M 3. Dimen­
sions of ridges are as follows in mm : 

1 2 3 4 
Greatest length of ridge at base .. ................ 35.0 40.6 45.0 43.0 
Ditto at grinding surface ................ 
Inner breadth of ridge at base ...... ............. 
Outer breadth of ridge at base ........... 
Inner breadth of ridge at grinding surface 
Maximum height at inner side .............. 
Ditto at outer side ............................... 

e 

Text-fig. I. Transverse section of upper 
incisive tusk. A; proximal side. B: distal 
side. e; enamel layer. 

A fragment of upper incisive tusk 
black to brownish black in colouration, 
composed of dentine, with a gently 
curved surface and two flat surfaces, 
the last of which covered by thin enamel 

38.0 41.0 42.3 41.4 
19.0 19.0 18.8 18.5 
21.0 20.5 19.0 15. 0± 
15.0 17.0 18.0 17.8 
17.5 14.5 14.6 18.9 
14.5 17.0 17.6 20.2 

layers, just as in that of Stcgodon caut­
lcyi progrcssus OsBORN, in which enamel 
bands are present at both lateral sides. 
Dentine tusk composed of seven con­
centric layers, outermost one of which 
concordant with curved surface and 
discordant with flat surfaces. The speci­
men about 67 mm long along curved 
surface, 41 mm wide at proximal side 
and 28 mm wide at distal, both in lateral 
directions. 

Rclatiouslzip :-By six ridges of upper 
M 3, Stcgolophodon lydekkeri Os1mR:-:, S. 
sublatidcns ScHLESINGER and S. stegodon­
toidcs Pu.cRIM are distinct from 
this species. S. natlzotcnsis OsBoR" is 
distinguished from this species by four 
ridges of upper M 3. In the presence 
of five ridges of upper M :l, S. cautlcyi 
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LYDEKKER, S. caulley£ p?·ogrcssus OsBoRN, 
S. latidcns CLIFT and S. pscudolatideus 
Y ABE may come near this species. In 
general aspect, cautlcyi much resembles 
this species, but its upper M 3 is much 

larger; it has more mammillae than 
this species. Cautleyi p1·ogrcssus is al­
lied in the laterally compressed superior 
tusk with enamel band and in ridge 
numbers of upper M 1. but it has much 
larger teeth than this species. Latidcus 
may be nearest to this species in size, 
ridge numbers and in general aspect of 
upper teeth etc., but may be distingui­
shed from this species by the absence 
of distinct basal cingulum on lingual side 
of upper molars. Median longitudinal 
deft is rather eminent in latidcns and 
pscudolatidcns, while it is not so well 
developed in this species. Pseudolatidetts 
is allied to this species in the tubercu­
lated lingual- and laminated buccal basal 
cingula, also in general aspect and ridge 
numbers of upper M 3, but it is clearly 
distinct by its smaller teeth. So that 
this species occupies an intermediate 
taxonomic position between latideus 
and pscuclolatidcns. The present writers 
regard it as a new species. The frag­
ment of molar from Isikawa Prefecture 
described by the senior author under 
the name of Penta!oplwdmz (?) sp. may 
be included in this new species. Latidcns 
is known in the lowest horizon of the 

Irrawaddy series in Burma and in the 
Dhok Pathan zone of Middle Siwalik 
series in India. From the view point of 
proboscidean evolution, it may be signi­
ficant that in the same horizon of Mid­
dle Miocene, both archetypal species of 
pseudolatidens and its closely allied but 
more advanced species of tsudai are 
included altogether. 

Finally the writers wish to extend 
their sincere thanks to Messrs K. TsvoA, 

K. HAS HIT A and I. MuRAKAMI for their 
kind help accorded to them in executing 
this research. 
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