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dbMEE I AT 5 Circoporella semiclathrata HAvASARA DFEE*

mEgL: & B R X
meEEt £ I & BB

CHRFn 15 48 10 A 12 H R 230)

WERK 10 B 4EE4E 1 Jhi ALt ic CTHIMED B A A Bhdr ic 5 & Seda CILIEENEIR B A 205 «
BB &l & LTSI RALIC T S 2 BBk O IR S OTIE 23t 7o IR IR
BETRMELERCBT2bOTRANL I ERMEINALT LS, F LTHROHIEEK
o AHCE RO BRE X D A B8, T O/ B DR (chert) Miic At hEE R OAIE ¥ 1B
Zao XU (RN EFEAS v o w2V )IlD 135 K@ iT % b D i #PA (glavecophane) %
Ukt E (GFHEHEELOEEC L 2) RHELTH S, FEHERTEC (1) FHREBHELS
R~ VITFYE (AR X ) 26km, (2) HEBWHEbEAEmE =2 v )IIAGD, (3) =
U JIIABREGH 6km © 3 1B bR 2 E SN AKENONAE Y FZEL, FoinziEs
T L7z,

Pycnoporidium lobatum YABE et Toyama (1)

Microsolena ? sp. indet. (1)

Chaetetoid coral, gen. et sp. indet. (2)

Heptastylopsis asiatica YABE et SUGIYAMA (3)
RHEOMA T XOT I 3B OFAAE ¥ & UHE Rt LSRR LO R 7 Sl ciF A gt
DI F ¥ — FRICHEIEELL L TRBAEDP DA T & XRIB L, &b Microsolena? |k RFEOEE
ATHEPWETH 5DT, EORM EOMEEE U IF2H c OMA OIIFIRE R FED: 2 W3

Y& URBORE T 0%k M—H 2 FHEO 2 « TIRIET B C LRI ADORHS, BE L L
THETHRET 5T LR, BT 2~ IIFEERiC TREB DRI E DS B X i L
DHIBTCHEL TH BT & ¥ DS, EERAKADDH S bDOICRE 7 LAKECEFER L5
% Heptastylopisis asiatice, Thamnastrea L0 NS HELHEZzNTH AT L ¥ amb T &
B AR oo BEICHEAES H MERILETY 1.7 km ORI HFRCBRET BIERERIED bR R
FREF TR AVWHAAKEEROTERIEAPOSEIMMEEDOI T Nerinea (s. s.) KR1E Circoporella
semiclathrata HAYASARA [T[REHRAMHA FBHRET 5 ¢ Lk, REBEOWA ITERAFICT
BRE 2 BAPEOMANEE AR 5o, BRI T o  £HD R 7 BARKENSEH BN TH 5,

1) RS E L SRR

2) HURAVEZEEERA. B T HTAS

3) PRI

4) B REEP RN
BRCBEUCERBICSEL, BEAHIE R be~ & e i FRRBERTE Cidoris Off%s
EILEET B,
RSB BRI AR RBRICHGEER OBTZED O F 7 SUtasdbiEEc bR L TH 5D TlkZA D

* Transactions of the Palaeonfological Society ot Japan, No. 116.
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dbdeic AT 3 Circoporella semiclathrata HAYASARA o%ER 39

bO5h R SN TEDORSY, WABR LA CLZ LT LA EERMM LD, FEEELS
ER—aE— TR oG R Bk SR AT ORI DA 1R ERERELE 2 BAZCEED
D & @EFI IR WIS, —HALIEE D Orbitolinag (A ¥ + Y F) ASEH OMADIE HFEMEE LT
TR 7 H MO b0 L b ILEBB LA A AVWDOT, BHBEECERL TE » HAKE @#rE%%
MR ENTH BHEDOEAICD L B, i LESEOBREIC XOTE 2 WEIECSET %55
IR R AR i EE SR Nerinea Jo T Circoporella semiclathrata DFET % T & DSFRIC D, BRITHEHR

DEEEk D> Bﬁﬂﬁfﬁi?ﬁﬁfkﬂ: Circoporella semiclathrata |35 7 SR KL OHE D & 133K 28R
HEINTDHAE W, HOTIOERE LI c 3T 2Rk EHROBEIACE ¥ 148 L T 2H/ER
B 7 B HILHAR S L RFEREOENO R —BEAT 512 BV,

BEEE T Circoporella DN AEMEDIRER CABONEBEIECE L TH+ 2 56E8H 5, Fic
S HETICZ DA CH L THRE it 3 RO REE L X TE <,

Circoporella 1% 1917 4REIR—ER-HIc k> CrsnGms M e EREEOEA Y I L LT
Ko, RERZ Oircoporella semiclathrate % FTfE L L TTFOMIME w38 E /B TH %,

Coenosteum or hydrophyton massive, incrusting, composed of two skeletal elements, concentric
and radial, which remain largely distinct from each other. Concentric laminae more or less irre-
gularly wavy on the external surface, but otherwise apparently smooth, without any trace of warts ;
nearly parallel to one another, thin and separated from one another by a wide interval far wider
than the laminae themselves. Interlaminal spaces traversed by very numerous lamellar partitions.
which are sometimes reduced to mere pillars, and more or less perpendicular to the surface of the
laminae ; partitions usually more or less flexuous, nearly as thick as the concentric laminae, very
variable in length and height, never extending from one into the next interlaminal space. Both
concentric and radial elements are penetrated by numerous circular holes which are distributed
almost without order. The interlaminal space, thus divided by the radial partitions into more or
less quadratic chambers, is traversed further by a number of extremly thin, short diaphragms. As-
torhizae quite well developed.

w1 H C'zrcoporella szmzclathmm HAYASAKA ML ><10
EEHS  Ab¥EERIRE I IR ARIR R AT S K Reg. No. 83510

HA R B AR BT SR 2 B A BB SR I 4 B LD  Circoporella semiclathralc
OERF T U TR AT % L B+ otk L 2 GBS ABELX I~ 20 4 bk
Vo AR EHICEREE (astorhizae) DR (BELTHBZ ¥ BT SN TH B, —Kicid

== ome



40 X ¥ EE - LB

RT2L D BT cRek Btz &8 BRA W, KRCE#HD Rk (concentrie laminae)
O PEREE S ERTI A E WIRE 2 s, B RER ) BN THR v, ST TZERLE
FRoREHZ 2L LV h D, KELMORS LB EBOXFEEF R L Th %, EfLREIEEE
(dark line) JRHES 2 LTH b NIMOMARIEBEL L, RBLARLEFIS L BRE LR
LTh3,

CORIE L=~z Y~ (MunNiEr-CHALMAS) #3 1916 4R icfihE o LESERMEEEE OFE A I Al
2% Burgundia &FELL L Tihx BRI L#E {, HPEEOMICR W T btz Lo RoEII 255
%o L _EEDIN { Circoporella: [Ti& BT EELS b, Rkt 2 HofEErsRonscx L,
Burgundia [TIZEEIT FyA L x (DEBORNE) R UMRITIC|X 7 =~ 5 — (PFENDER) ECHS$R U 724w <,
EIBOIn A RMETRD Shavil, KeiEOBLORED 28 &L AMTETS 5,

Circoporella |ZEYT-l-2sABAIRE M0 L Z24n ¢ Circopora FtX Sphaeractinia (TTLLD
HMHER L TH B, EHE S s 3 AR ER<7eitsd 505, REFA —> (Ktmy) b, 2
25 RIBCE LR ThH B, K2 Burgundia Fi54D Clathrodictyon I OREEY B35
5LRMIETH B, 7= F —KH Burgundia \THA~ZEZETO@ED T, HMBOHKE X
CEINTH B,

11 s’agit de colonies massives, souvent arrondies, d'une compacité absolue; certains échantillons,
exposés aux intempéries, se débitent plus ou moins en lames concaves; celles-ci correspondent aux
latilaminae, dont on peut voir l'indication dans les photographies de la planche XLII. La carac-
téristique de cette structure est la prédominance des lames horizontales, les élements lameliaires
verticauz ne traversant pas plusieurs laminae. La surface extérieure est vermiculée (PL XLI, 1) et ne
présente pas d’astrorhizes. Une coupe verticale polie (Pl. XLII, 2) montre des lames superposées,
plus ou moins ondulées, donnant a l'ensemble un aspect zoné, qui rappelle celui des Solénopores
“jurassiques des Ardennes et de la Haute-Marne. Mais si Uon observe la constitution du tissu on voit
les espaces interlaminaires débités en logettes carrées par les éléments verticaux, ce qui donne lieu
a une structure généralement trés réguliére. La question des tubes qui sont visibles ¢a et Ja au milieu
du tissu (Pl. XLI, 2, coupe tengentielle; 3, coupe verfcal) avait intrigue Yvonne DgemORNE, qui a
cependant eru pouvoir les assimilier & des tubes zooidaux tabules. Au microscope enfin, la structure
des éléments squelett ques ne comporte pas de ligne noire mediane.

AFIcFR”Z Burgundia CRZET NEMARERENA VW, KRB 7 77 =1 (KELLAWAY)
BE= I 2 (SMITH) FAKOEEDOIREICHIUEL, 7 7 v ATl Astartian 5> 5 Burgundia trinorehs

MUNIER-CHALMAS & 3T Circoporella semiclathrata &~ FsA EWHHR A WEISHLEET 22 L &
AL TH 2, BERROWIT 27 7w RED Circoporella semiclathrata OFZENICFEIKA 5 H
AREEDAEA & fnfiic LTz O D b ORI S B2-XER, gL b RHT 2B B H OfEEs AL

LThb, 2 A—FELAMITETHE I,
Burgundia \ZBRMIC TREEESTHERL, 77 A FHEY <V 7 F o Y 7 « KL 40
ONTEDVSHTIETOMEELE 3BT b HEHILINTH %,
1. Burgundia trinorchi MUuNIER-CHALMAS (fE])
*2.  Burgundia tutcheri KELLAWAY et SMITH CGEED
£33 Bur‘gund«ia tutcheri var. huttonae KELnaway et Smrra (ZEED
4. Burgundia ramosa PFENDER () 77)
5. Burgundia tertia ZUFFARDI-COMMERCI (fF4EY =V 7 ¥ F)
*ELETERRIL S 5 V=4 R =% 3 <RI o T, Burgundia e At b iuieds, 5L Ly, MK ERER
SRR NNE % o ISR HER 132 { BIA o %eta 2 55 L, Circoporella. 1% AET 3 & LG HAR o Bikw RFTHE
—gme
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&5 = v~ (DENINGER) K38 ¥4 F = 7 o EIEREILE 2> b2 2 “Stromatopora” tornquisti DENINGER
& Bk OFEE AT & TH 2,

i EETNE R LB 5 FEfi b EEBRECRETH L LEHHRTH 5, BiIc Hkd 513
“Circoporella & Burgundia 2SHEET 2z bbb, & A—Ef s B LA, Hic EH2RED
DIFMENR & L THRAEIEEZ A2 D EE~BN S,

AFBIC TR BB OE R B R ATEM R TREL LT 2 Sfiictfskah, FAREARKC
TR TN« OB FO M i B8 D AR & A LTATE LT/ b, ZhicBisi s ic TidiAksEitic
FHEERE R LTH B, BHICHIHS CTIRABPF3S C b R oOME ¥ S4BT 2 A5 %
PAELTh 255, b RIHFEERATS C R T 2 REEA R 2 L& (iR S LTRACE T 10
Thh\ne A5 ]LEE O EEBREHC A I B (R ONA X ET 2RAKENEEL TH S
DT, TOTEHELPR HARCERMCEET 25 2 fiRcHHT 5, JFLALIBED b D=L L
THIROEE S & VRS BN THBDT, AR 7 S L BFL GREBICLTh B, H
BT NEAF I TR EEER oMK C ik 3 BRI RSB &5, Bl

1) YEROFROE 7 $iff, W BEROER L YL LTHERE N, ZIRAKE XIS,
2) e ECaOnE, BLAXEZIHEAV,
3) MEMREACE T B L L, ZIAKEEER,

R 3D LHERECER B O ERIRE BT 5 1k REERER O R HIE X R T 5 LiIcEE .
BAEATIDOTH 5, O TRAJMACHIEL IS SH 43 B OB EICERTS 5, H 1 ZAERK
DE/ER, 7 2 IR, # 3 b ordbEER L LTRILEY,
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Discovery of Circoporella sem'iclathmta‘HAYASAKA from Hokkaidé.
(Résumé) :
By
Hisakatsu YABE and Tosio SUGIYAMA

The Hydrozoan coral, Circoporella semiclathrata HayAsaga is a rather rare, yet very characteristic
fossil in the Torinosu limestone developed in the Outer zone of South-West Japan, and in the Kwan~
t6 and Abukuma Mountainlands of North-East Japan. Very recently it was unexpectedly discovered
in a dark gray limestone intercalated in a complex chiefly of schistose schalstein exposed at the east
bank of the Saru-gawa, about 1.7 km east of Sinnité6 Mine in Horosari-mura, Saru-gun, Hokkaidd.
Although only a fragmental one, the present material exhibits features characteristic of the coeno-
steum of Circoporella semiclathrata as deseribed by Hayvasaga; it occurred at the locality cited in
association with such fossils as Nerinea (s.s.), Thamnastrea and other hexacorals. As fully stated
n the Japanese text, this species is an important key-fossil of the Upper Jurassic not only in Japan,
but also in abroad. .

Circoporella is very similar to Sphaeractinia in having the coenosteum composed of concentrie
lamellae and vertical elements, the concentric lamellae being apparently two layered under high
magnification, a thin film-like layer limiting the upper surface of a thick inner lying homogeneous
substance, and having astorhizae though rarely. This genus was sometimes confounded with Bur-
gundia MUuNIER-CHALMAS, a stromatoporoid closely allied to Clathrodictyon and which possess coenos-
teum composed of trabeculae in vertical and horizontal sets, which are homogeneous in microstructure
under high magnification ; further astorhizae are lacking to it and zooidal tubes are present.
In the renewed examination, the writers are now confident in regarding Burgundia and Circoporeila
to be generically independent on account of the differences mentioned above, and the species of
Burgundia of Buropean writer (Burgundia cf. semiclathrata HAYASARKA from the Astartian of Vil-
lereversure, Ain, France) to be true Circoporella and not Burgundia.

By way it may be pointed out that the Upper Jurassic marine deposits are divisible into three
different types according to lithological and fossil contents, namely: 1) Torinosu type composed of
shale and sandstone in alternation with lensgs of limestone known under the name Torinosu limes-
tone and often richly coralline, 2) KimkamiType of shale and sandstone and lacking limestone, and
3) Hokkaidd type having considerable amount of schalstein with limestone lenses which contains at
least Circoporella found in the Torinosu type.




On a Species of Isogramma (Brachiopoda) from Manchoukuo*
By
Kotora M. HATAI and Tatuo OMURA

Institute of Geology and Palaeontology, To6hoku Imperial University, Sendai, Japan.
(Read and received October 12 th, 1940)

The genus Isogrammae of the Isogrammidae was first established by F. B.
Mzek and A. H. WorrHEN in 1870, based upon Chonrtes millepunctata MEEK and
Worrnen. The generic diagnosis presented by C. O. DuxBar and G. E. CoNxDrA
is as follows :

“Concavo-convex or plano-convex shells of transverdely semielliptical outline. The greatest width
is a little in front of the hinge-line and the cardinal extremities are normally -a little rounded. The
width is much greater than the length of the shell. The ventral valve is very gently convex and
the dorsal gently concave or plane, the general form of the shell closely resembling that of a large
transverse Chonetes, with the exception than in Isogramma the cardinal areas are oObsolete or very
narrow.

Internally the ventral valve possesses a narrow but elongate triangular muscle platform.
This structure stands a little above the level of the floor of the valve, has abruptly truncated sides
and a surface that is nearly flat or depressed toward the mid-line. There is no foramen or deltidium
and probably there are no hinge-teeth. The dorsal valve bears a small cardinal process whose base
is continued forward as a low, narrow ridge to about the mid-length of the shell. Obscure traces of
pallial sinuses radiate from the beak over most of the interior of this valve.

The surface of the shell is marked by fine, sharply elevated, concentric line, separated by broader,
flat interspaces. The shell substance is moderately thick. According to BaArrois and PAECKELMANN,
there is an imperforate epidermal layer. The rest of the shell, however, is abundantly perforated
with coarse, simple, tubular punctae, which open internally and in the fossil are commonly filld with
matrix .

According to C. O. DuxBar and G. E. Coxpra, “The name Isogramma was
first introduced provisionally in 1870, in the following words which are found in
a discussion of ‘ Chonetes? millepunctate MEER and Havpex’; ‘should it be
found, as we beleive it will, to be a new generic type, we would suggest for it
the name Isogramma (isos, equal; gramma a line), in allusion to the remarkable
equality of the concentric lines of the surface’. The entire description of * Chonetes?
millepunciata’ was repeated verbatim by Mrex and WorrHEN in 1873 and by
some inadvertence, Harr and Crarke (1894, p. 311) dated the genus from the
latter year and placed it in the synonymy of Aulacorhynchus Dirrmar, 1872.
However, DirtmaRr’s name was a homonym of Aulacorhynchus Gourp (1834) applied
to a genus of birds, and accordingly StraND, in 1928, proposed a new name Aula-
corhynche for the brachiopod genus, while somewhat later in the same year ScHUCHERT
and Levexs (1929 B, p. 119) revived Meex and WoRTHEN’S name Isogramma. It
appears clear that the latter name was acceptable and PamckrErmanw, in 1930 (p.
210), accepted the name Isogramma and correctly dated it as of 1870.

* Transactions of the Palaeontological Society of Japan, No. 117.
HEBAHEE 55 48 B4 568 Bk mf 6 £ 1 B = —
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Under the circumstances it appears best to reject the name of Aulacorhynchus
Drrrvar, 1872, for this particular type of brachiopod with concentric sculpture,
and to use the name of Isogramme MeEk and WorrHEN, 1870, as clearly pointed
out by C.0. Dunsar and G. E. Coxpra”.

The genus Isogramma, under the name of Aulacorhynchus has been reported
by A. W. GraBau and Y. T. CHa0” from the Carboniferous rocks of China.
Their species, paotechowensis, which is now refered to the genus Isogramma, was
reported to occur from the Kuantikou limestone, east of Taiyuan and in the
Miaokou limestone at Maoerhkou, west of Taiyuan in Shansi; in the Paotechow
limestone at Paotohsien in West Shansi, and also in the Houkou limestone of
the Lincheng coal-field in South Chihli. It is also said to be widely distributed
in the Taiyuan series of North China.

The wide distribution of this species has lead A. W. Grasavu and Y. T. CrHao
to state that, The species is therefore to be regarded as a characteristic species in
the Upper Carboniferous division of the Coal-bearing formation in North China.

Isogramma davidsoni (Barrois) and I germanica (PAECKELMANN) are known
from the Lower Carboniferous, I. millepunctate (MEEx and WORTHEN) occurs at
various horizons throughout the Pennsylvanian System, “ Chonetes” concentricus
Dr Koxinck occurs from the Carboniferous limestone in Scotland, and J. Harrw
and J. M. Coarxg” state that, “species of this genus are not common, but appear
to be widely distributed in Carboniferous countries, Russia, Silesia, Scotland, and
the Asturias.” C. O. DuxBar and G. E. CoNDrA say that Dirrmar has described
three species from the Permian rocks of Russia.

Thus it may be safe to regard the genus as being confined to the Carboni-
ferous and Permian in range. '

The specimens dealt with in this article were given to the senior writer for
examination by Dr. Motoki Ecucnr, formerly of our Institute and now Professor
of the Department of Geology, Kitirin College in Manchoukuo. According to him,
the specimens were derived from a shale band, hitherto known as being unfo-
ossiliferous, at Nisiyama, Honkeiko, Honkei-ken, Héten province, Manchoukuo.
Besides the brachiopod, there were also found several molluses in association, these
will be dealt with in another opportunity. The isogrammid brachiopod is evidently
new to science, and to it is given the following description.

Isogramma manchoukuoensis, sp. nov.
PL 2 (1), Figs. 5-11.

Shell not large in size, transversely semicircular in outline, nearly twice as broad as high ;.

1) C. O. DuxBAR and G. E. ConprA: Brachiopoda of the Pennsylvanian System in Nebraska.
Nebraska Geol. Surv., Bull. 5, Sec. Ser., pp. 280-284, 1932.

2) A.W. GraBavu and Y.T. Caao: Productidae of China, Part 11, Chonetinae, Productinae, and
Richthofeninae. Pal. Sinica, Ser. B, Vol. 5, Fasc. 3, pp. 32-35, 1928.

3) J. Hair and J. M. Crarge: Introduction to the Study of the Genera of Palaeozoic Brachio--
poda. Geol. Surv. State of New York, Palaeontology, Vol. 8, pp. 311-312, 1894.
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hinge-ine nearly equal to maximum breadth of shell. Brachial valve flat or but slightly. convex,
interior with- median septum extending from beak to a short distance anteriorly, narrowest
posteriorly or at origination broader anteriorly and there abruptly terminating. Surface orna-
mentation consisting of numerous concentric ridges which are regular, sharply defined, round
on top, nearly to their interspaces which are round-bottomed in width ; ridges fewer in posterior
region of shell and there are widely separated from each other; hardly erowded at lateral
margins of shell. Microscopic punctations hardly visible.
Breadth (in mm.) 19.0 20.0 16.2 ?
Height (in mm.) 9.2 10.0 7.2 8.5

This new species is distinguishable from Isogramma
paotechowensis (GraBav and CHAO"), by the much smaller
size of shell, slightly broader concentric ridges on the
surface and by the sculpture becoming more simple on
the posterior region. Isogramma millepunctate (MEEK
and WorrHEN?)- is distinguishable from the present
species by having a more transversely developed shell
with a less straight hinge-line and more pronounced
sculpture. Isogramma concentrica (D Koninex®) differs
from the present species by the larger shell and stronger Fig 1. Jsogramma  manchou-

o : lwoensis, sp. nov. (x2) re-
concentric ridges on the surface. e

Thus, so far as literature is available, the present
species can be distinguished from known ones of the genus by the smaller size
of the shell and concentric ridges on the surface.

Although the stratigraphic position of the fossil in consideration is not well
known to the writers, the box in which the fossils were contained was labeled as
“Nisiyama, Honkeiko.” This locality is in Honkei-ken, Hoéten province, Man-
choukuo, and according to M. No_DA-“’, the rocks developed in this district belong
to his Penhsi series, which is Carboniferous in age. According to him, the stra-
tigraphy of the Taitzuho district, is as follows, in descending order.

Miyanohara system : Tick sequence of clastic rocks, being characterized by the reddish purple:
colour. Mesozoic ?

Tsaichia series. Thick alternating beds of gray, greenish and white quartz sandstone and varie-
gated shale. Upper Rotliegendes or later,
Liutang series: Alternating beds of sandstone, shale and coal. Lower Rotliegendes.

1) A. W. GraBavu and Y. T. CrA0: Op. cit.,, p. 33, pl. 1, fig. 27; pl. 4, figs. 1-5, 1928,
2) C. Q. Dunar and G. E. Coxpra: Op. cit., p. 282, pl. 42, figs. 18-21, 1932.
J. Hary and J. M. OCrarge: Introduction to the Study of the Genera of Palaeozoic Bra-
chiopoda. Geol. Sury. State of New York, Palaeontology, Vol. 8 p. 311, pl. 83, figs. 14, 15, 1894.
3) T. Davipson: British Fossil Brachiopoda, Vol. 2, Permian and Carboniferous Speries. Pal.
Soc, p. 278, pl. 55, fig. 13, 1871.
P. V. Semenow: Fauna des schlesischen Kohlenkalkes. Zeit. Deut. geol. Gesell, Bd. 4, p.
345, pl. 5, figs. 1a-d, 1854.
4) M. Nopa: Stratigraphical Studies on the Carboniferous and Permian Formations of Southern
Manchoukuo. Bull. Central Ndtional Museum of Manchoukuo, No. 7, pp. 7-70, 1939 (Japanese with
Foglish résumé). 3
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Huapgehj series: Gray shale and sandstone intercalating fossiliferous lenticular limestone. Uraliap
or Upper Carboniferous.

Penhsi series : Shale, sandstone and lenticular limestone, occasionally with unworkable coal-seams.
Moscovian or Middle Carboniferous fusulinids occur.

Middle Ordovician limestone

Since there seems to be no doubt as to the present fossils belong to the Penhsi
series of M. Nopa, the age is Moscovian or Middle Carboniferous according to
fossil evidence produced by M. Nopa. This view is upheld by the occurence of
molluscan fossils, beside the brachiopod here reported.

In closing this short article, the writers wish to offer their thanks to H.
Yazre, Prof. Emeritus, Profs. R. Aokr and S. Haxzawa of the Institute of Geology
and Palacontology, Téhoku Imperial University, Sendai, for kindly looking through
and giving the writers permission to publish this manuscript. Acknowledgements
are also due to Dr. Motoki EcucHr of the Department of Geology, Kitirin College
in Manchoukuo, for kindly donating the specimens to the senior writer for study.
Thanks are also due to Mr. Kumacar for taking the necessary photographs.

Explanation of Plate 2 (1)

Figs. 1, 2. Logramma millepunctata (MEEK and Worraes), from the coal measures of Crooked Creek,
Illinois. (Reproduced form J. Harn and J. M. Crarke, 1894.) Fig. 1 is a brachial valve and Fig.
2 is a pedicle valve. (Nat. size)

Fig. 3. Isogramma concentrica (DE KoxiNck), from the Carboniferous limestone near Clatteringwell
quarry, Bishop’s Hill, Kenness Wood, Xinross, Scotland. (Reproduced from T. Davipsox, 1871.)

Fig. 4. Isogramma paotechowensis (GraBau and Cmao), from the Paote limestone, Paote-Hsien, Shansi,
China. (Reproduced from Y. T. Crao, 1928.)

Figs. 5-11. ogramma manchoukuoensis, sp. nov. x3. Loe. Nisiyama, Honkeiko, Honkei-ken, Hoéten
Province, Manchoukuo. (Reg. No. 64401)

WNEEE R 4H Isogramma Bo 1 FEicghT GHED
M AN PR e AN A =R

T S v S R B AT 1 TCEE 2R G AR e o Bk S 3 i o 152 EEE o 1 A cBf s h 2 25, [
FHEEZ W 5 e Bogramma JBIR A2 <& 3 D Th 3, ME4iE 1870 45 Murks WoRTHEN FEICHK VIZIE = h,
#Ezk DitT™MAR K> Aulacorhynchus @ synonym &FH~ 5 TR, Aulacorhynchus 7z 3 JB 44 ZEE < 1834
fEe AT Gourp Ricik W Bl 1 Bicl ~bh T/Ex s, SCHUuCHERTLE VENE KWK Y ITsogramma 7z
B BABETE Lico 2L TS HEICHREE b FEUMIEERD T4, K& L BB h @AV 7z 2 JrEib o
FSEIc Y — b LR B 3 \ ¥, Sic Iso_q%amma manchoukwoensis it Lk,

ARBEWRARFRZBRE VikEEbh, LEHN B EFARRDE D LE LR TES , FiTanlik
HPEHIRER X VHER LT, BHEBHES Lo T Penhsi series I3 2 b pEFE~bh 3,
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DHFREFICEDTH 5,

i 1kse, RGBSR ORIO T Ik z ORISR ¥ IR T 28 2 1572, € A\ CE~NBDEED
RS 4o LBRIR ¥ 2 0D, T\ R L TREOHZE KR ) LBADTH S,

HEE KR & ) b5 i RO T D S RSHBIC E ) ek « MBI E YV RO TH %
%3, Z OMOMRZEIRHR O THKEW b Db D7 (H 5 EHE B2
KB & PiTIc E BRIE S & L THENGE - OHEE D b A DO TH B,

R A DRI E AL (1) BB L, MRICESE L WEE A SR OZE % 7~
DEE ) g

ERED SR 1km BORMIBELBO THCARRHMBOHBEYH 52 L03TE D, T
DORYEER D b TEALA & FLi L3R DD 7ehs, ZIERS < EEiFEH (pd) O=FIIEE &5 -
NELDTH 5 3 o T OB IR L 7Nt OWHED b2 2HERIR E A BRI ATH S,

CDDWE%H”CLT,Z#%i%m*mmmmﬁﬁbfb% Bl KR ML © O =R
B HER SR OHERRER & LTHILD BRI S
"B EHEBIL T & 7B T 2 ez & T4
%o EIH T ORPEEE D B LbEA iR T
DY, HUZRIEADLEADTHIERTD 5o

HEER

LER=FIRAVERE T AR IR 2 TWE R Ik
W/ NE ORISR E T B LS TR TR
Pasiddlh 60° sz b, g~ 12°~18° fir T
B 5o T OPEHIGRFZROIERO T IERE ;
TR DR, PBAEOWELEY, BFR E1HE S /Lenop/u/llum oblongifolium (GRRMAR
Pz DI L K 2 and K AULFUSS).

e 110G OB & - & Jb~RID T 4 TITD
7eDT, TOYHRERE (rp) 2> BIERYHEE
DR (ep) BEmT AREBE LA,

FEEN OB OBRKICIE 1 DOHREEY 55,
FalhoEmMIE N 60°W, z oJLRERE @R
RS, 1 BT R THOEMERIT 5 1cE 5, BN
COEFMEREEEERE L VBB C OMPHE 45 2 B Newropteris sp. a of HarLe (B3 16 mny).

* Transactions of the Palaeontological Society of Japan, No. 118.
*# The 4th Report on the Results of Geol. Studies in North China and Southern Mongolia, 1939.
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Sphenophyllum oblongifolium (GERMAR and KAULTUSS) [Palaeontolozia Sinica, Ser. A, Vol 11;
fasc. 1, pp. 40-41; pl. 8, figs. 11-17.] (45 1 ED

Neuropteris sp. a of HALLE [Palacontologia Sinica, Ser. A, Vol. 11, fasc. 1, pp. 124-125, pl: 27,
figs. 16-18.1 (%5 2 B,
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Chonetes carbonifera KEYSERLING (5 3 e - f = ?
% 3 Chometes carbonifera KEYSERLING X 2.

a~f),
1899 Chonetes pseudovariolata NIKITINS
[Loczy: Wiss. Ergebn. Reise des Grafen Bela Széchenyi in Ostasien, Bd. IIL, pp. 73-76, figs. 12 a~
12e, pl. 8, figs. 8-13.]
1903 Chonetes carbonifera KEYSERLING
[CmAo: Palaeontologia Sinica, Ser. B, Vol. 5, 0m
fase. 8, pp. 18-16, pl. 1, fig. 19-22; pl, 3. figs. 6-
14 ; pl. 4, fig 6.]
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YHRIT 55 DT B, :

L 722 & ¥ BICARETE B LTRT L 4AEom ek b, BHAECHEWEEE -4 5
FERD k& R LB, BHEOHBERERUZD MO BYMERES ¢ &b =8 « HERL
PR & B LA B0 T LT BRI T O MBI Chonetes carbonifera %43, KIEHD FERED
BEE SR E AT b OO,

RIFEFILHECABETERCRANT NorIN S22 L 2B Ik LT, BRME 2 trh s
EVTHAMR L THIBICRL 2013 H kD 28 TH 5,

HEE% 2 1BRIGAE A WBSHRECE L TE LD ABAVWOTE \ KR L THLOHRE K
25, ¥ b, B REHRESROMEE Y3+,

Stratigraphic Observations at the Eastern Hill of Taiyuan-fu,
in the Shansi District, North China.

(Résumé)
Yanosuke OTUKA

In this short paper, the writer describes the results of his stratigraphic observations in 1939 in
North China. The Eastern Hill of Taiyuan-fu in the Shansi district stratigraphically consists, in des-
cending order, of the redeposited loess, the loess (the Malan stage), the sand and gravel formation
(the Sanmenian stage), the purple or reddish chocholate sandstone (the Permo-Triassic), the light
brown sandstone, the Neuropteris-bearing shale (the Permo-Carboniferous), the limestone, the Chonetes
carbonifera-bearing black shale (Middle Carboniferous), the alternation of black shale and sandstone,.
the basal conglomerate with iron nodules, and the Cambro-Ordovician limestone.

As may be seen from a comparison of the stratigraphic columns established by Norix and other
authors in -the Western Hill of Taiyuan-fu and the Shihhotze valley with the writer’s, it is likely
that some Permian and Carboniferous stratigraphic facies in the former lack in the latter.
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Tertiary Foraminifera from the Koguti Formation
and the Osawa Limestone in the Niitu
Oil Field, Niigata Prefecture”

By

Tuneteru OINOMIKADO

(Read February 24th; received October 20th, 1940)

Material from two localities. was examined for the Foraminifera.
is fine sand of the Koguti Formation exposed near Kanatu, Kanatu-mura, Naka-
kanbara-gun, the other is loose fine sand lense in the impure limestone at Gsawa,
Okanbara-mura, Nakakanbara-gun. The Foraminifera fauna of the two localities
is relatively poor in number of species, but rich in number of individuals. The
total number of the species now distinguished amounts to 48; of them 32 are
found at Kanatu; 34, including 1 new species, at Osawa.

The

determined species are as follows:

Table 1.

One of them

Kanatu Lor. 46

Osawa Lor. 47

Valvulinidae

1

Kuarreriella baccata japonica ASANO

Miliolidae

2.

2
Ov

Cribrolinoides curta (CUSHMAN)
Quinqueloculina vulgaris d’ORBIGNY

Nodosariidae

4.
5.
6.
[
9.
10.
11.
g 12,
13.¢
14.
15.
16.

Glanduling laevigata (A’ORBIGNY)
Oolina laevigata (REUSS)

Oolina laevigata acuta REUSS
Oolina. margina'a (WALKER and Boys)
Dentalina communis d'ORBIGNY
Dentalina setanaensis ASANO
Lagena acuticostate REUSS
Lagena gracillima SEGUENZA
Lagena hexagona (WILLIAMSON)
Lagena sp. 3

Lagena sp. 6

Flissurina fasciata (EGGER)
Fissurina orbignyana (SEGUENZA)

Polymorphinidae

17.
18.
19.
20.

21,

Guttulina irregularis nigponensis CusaMAN and OzAwA
Guttulina kishinouyi CusaMaN and OzAwA

Guttulina yabei CusaMAN and OzZAWA

Guttlina sp.

Sigmomorphina sawanensis (CusnyaN and OzAwA)

R

& =

| | S5 | 5= | Q

=S i=c =]

* Transactions of the Palaeontolozical Society of Japan, No. 119.
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22. Sigmomorphina yokoyamai Cusamax and OzawA

28. Sigmomorphina aff. nagaoi Asaxo

24. Sigmomorplina sp.
Nonionidae

25. Nonion pompilioides etigoense AsaNo

26. Nonion subturgidum (CusHMAN)

27. Elphidium crispum (LiNNi)

28. Elphidium subgranulosum ASANO
Bulimindae :

29. Bulimina pyrula d’ORBIGNY

30. Loxostoma etigoense OINOMIKADO 1. Sp.

31. Uvigerina ‘cf. bifurcata d’OrBIGNY of AsANo

32. .Angulogerina angulosa (WILLIAMSON)

33. Angulogerina selesyensis (HEroN-ALLEN and EARLAND)
Rotaltidae

34. Discorbis vilardevcana (d'ORBIGNY)

35. Discorbis sp.

36. Eponides tenerus (BrRADY)

37. Eponides aff. culter (PArkER and JoNES)
Cassidulinidae

38. Cassiduling japowica AsANo and NAKAMURA

39. Cassidulina subgrobosa BrADY 3

40. Cassiduline sublimbaia AsaNo and NAKAMURA

41. Cassidulina yabei Asaxo and NARAMURA
Globigerinidae

42. Globigerina bulloides d’ORBIGNY

43. Globigerina sp. 8

44. Globigerina sp. 4
Anomalinidae

45. Planulina wuellerstorfi (SCHWAGER)

46. Oibicides pseudoungerianus (CUSHMAN)

47. Cibicides refulgens (MONTFORT)

48. Cibicides ungerianus (A'ORBIGNY)

-~ R
R —
R
A C
R 2
R A
C R
C -
e R
A A
"\ .‘\
R
e R
o R
R =
c R
VA VA
O i R
ol R
A C
C A
R iy
A A

(VA=Very abundant; A=Abundant; C=Common ; R=Rare)

As scen in the above list, the fossil fauna of Kanatu
bears a close affinity with that of Osawa. In both
localities, the Foraminifera fauna, which I will éall Osawa
assemblage, is characterized by very prolific individuals
of Cassidulina japonica. ;

Descriptioh of New Specics
Loxostoma etigoense OINOMIKADO 11. SD.
_ Figs. 1a,b.

Halotype: Preserved in the Imperial Geological
Survey of Japan. :

Test oval, compressed, about twice as long as broad, greatest
breadth at about the middle, apieal end round-pointed, apertural
end broadly rounded, perviphery in end view bhroadly rounded,

L

Figs. 1a, b. TLoxostoma. etigo-
ense OINOMIKADO n. sp.  x40.
Holotype. a: front view; b:
apertural view.
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‘almost truncate, sculptured with longitudinal costae; chambers comparatively few, increasing
rapidly in height and size as added,. running back obliquely on the outer border; sutures
distinet, hmbate ;5 wall ornamented w1th a few longitudinal eostae; aperfure terminal, broadly
elliptical. :

Dimentions: Holotype, Length 0.68 mm., Breadth 0.33'mm., Thickness 0.16 mn.

This peculiar, quadrate form is easily distinguished from any other species.
In front view this species resembles somewhat Lozostoma amygdalaeforme (BraDy),
but differs from the latter by its truncated periphery, more dlstmct and limbate
sutures, and few costae on the surface.

Type locality: In a loose fine sand lense in the impure limestone at Osawa
quarry, Okanbara-mura, Nakakanbara- -gun, Niigata-ken (Pliocene).
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REEA L, 3ot Lovostoma » 1 HEHRAINTH 2, MEMOAILBHEEIC X {EUL, FrES@Esit
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W B R BRI B B PRI BB o IS 1 B B B IR AL T A D B L 7
ELTHBINTE D, IR 14 EOFKLEOMT OFALR O OIS & 2T Ha % 153
Feo HDRERD. 3 B (1) WM AMER R4, (2) BEriRs MATHLE FAE RSy, (3) fz"f'i
7 RS - AT A L b I’suulowhwagr rina FIFRIET B LS Bk 7, MDA E BhgkERC
T b EEISAHM R B4, F5EEA & L TH L WEBITH 20T, WEcz DA ]“51?“70
WO RET®REL, iieT Pse-udnschwagenna O EFH BT 2 B A % ST R Oy
ExRMC T Eim e,

2. %o Pseudoschwagering

L

S X VRS L & b DR TERDS  Pseudoschwageri a schellwieni (YABE) HANZAWA T, 2T
Schwagerina vulgaris (SCHELLWIBN), Schwagerina sp., Fusulina sp. #{E2TH %o BRI A4
EEENAREDEMOR YL oMAat k WIRE L b DT, EfEAEIAIHTD 5, W5 dh
REDTIRETHOT, ZDIET 5 40HDEHRSEC L2 THIBTT 2R R84 | OFACE O/NHE
HA2 {i4-1c k 5 Benizima )""jji—k b "H\[ DI VRO R/ TR T D IS & AT H B93)
TVELALDLIEEIN S, /J\?%Wﬂ:ﬁﬁ SRAMKEDOTR TEET® % Benizima Fiik Schaage-
rina granum-avenae, Schwagerinag ambigua % FELT Pseudoschwagering TELAWE L b
Pseudoschwagerina 47 (#EAHED Schwagerina princeps zone) D _LORAricd % b T, HoOHUVE
R T B R B ASHE T 5 & Lo PF LIEDORERIC LD THET 5 L JIROAKE
O FERIC ik Pseudoschwagering #if 0) HHT LPBETH A, %44 Benizima #54& ;de)_F{_ff DEb
#35 Pseudoschwagering 25 CHET 55 DTH 590

3. BEEZF®D Pseudoschwagerina
z OREAR IR FARER A FAT S S GUEEESEICRABO 5U) OARERAS L) ELALO
CHOT, FEEHIL Pseudoschwagerina schellwient (YABE) HANZAWA T, FFEORWEARTH 5,
IhLE BT B AACE BRI A THIRDET TH B¢ Pseudoschar agering 3 5 ARG M
kﬁoﬁ‘ﬁéﬁu*ﬂﬁké5kb%&Vﬁ L, mfoﬁﬁ$mﬁﬂ;mﬁ%wwmcu

* Transactions of the Palaeontological Society of Japan, No. 120. ;

1) ABEECBEREHEEIC L 5. ERICERCH LS HEE T 5. ARREEA 15 4 2 ] 24
H o B A EERBEFUFTIONC THELE L kS S0z Le b D TH S

2) Y. Oziwa: -Stratigraphical Studies of the Fusulina Limestone of Akasaka. Jour. Fac. Sei.
Imp. Univ. Tokyo, Sec. 11, Vol. 11, Pt. 3, 1927.
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Fiki- BR 4 JEHL A iR Pseudoschwagerina s Pseudoschwagerina 5 o> My fiWe{E o 5% 89

Fr iR HED o fHECRD HIBhd:D #9005 d 5o [ BB+ 0 $Hiztic L& [ & Schwagerina
kraffti (SCHELLWIEN) 53R4=2WTH B, D Pseudoschwagering O N7 2R 2L D FEIC

B LI 2N b DTHOT, [{EKAS Pseudoschwagerina J. T8 Paraschwagering i & &
NTHBLDICHET 3, MREKIK L 3 L cOff 7 HEoFEAfEERA X Parascliwagerinag
oblonga (0zAWA);, Schwagerina n. sp. (S.kraffti group), Pseudoschwagerina sp., Schwagerina
vulgaris (SCHELLWIEN), Schwagerina anderssoni (SCHELLWIEN), Doliolina alicize DEPRAT 755
WBﬂLm#W@@%Eﬁﬁmﬂhfﬁ%DhﬁKK%ﬁﬁ*@&%ku?fmSﬂmmml%ﬁ
Lk > Wolfeampian PECHET 2L DTH B E~<ThH %,

4. FTARED Pseudos¢hwagering

T OESA IR FHAREE o S T AR RPN N T, FEE™ & D Abh~ W 25N OmR
BT A RKEDFERE Y VIRE L 2L 0T, Bk LRO DI hTthB45, K& S, ante-
theca DJRIEEICIA W TEEGNOTE & £330 T, Bl 241, Pseudoschwagerina samegaiensis
Sp. vov. Tdh Bo FEAICIRBEAE CBEL, EFRBERA T~ 40 EEF L TH 2, DM
SEOFRLRIC DWW TIE JATGV B OB D 5. AROFTIC L B & & Ok RO R Mk EIE
‘r)q]’t{‘ (‘2 ) MBI R Y LT AHBICSEINDLDTH B, AKX TOHEDI S Schwagerinag
vulgaris (SCHELLWIEN), S. vulgaris var. globosa SOEELLWIEN, S. prisca (DEPRAT), S. satoi
(Ozawa), S. prisca var. parwnula (SCHELLWIEN), S. ri<hithofent (SCHW:}GER), Mizzia velebitana
Scrvserr DREHT 5 ¢ & i L, € OB TREDTFMICES (1) Hitios-
CEETAMR L dic Uralian IKfflE$ % L= TH 3,

8. 3“53}*0?1‘11[:‘
Pseudoschwagerina B id Paraschwagering B & Jeic —fxic BEMAHHSB SN THT, =T
“Clk Sakmarian® LR ATETE Wolfeampian B OIEMEN A L L THIEH N TH 5,
AT b YR % I DEMRD MENTHADTH 245, Tk PR EMEE LS ¢ OB OED
RSB TR Y RTI &S , 2 SR IRE T 5 Ldkic 250D Pseudoschwagerina % FET HA
e L s Sakmavian ICHET BB DA BT EERRENTH S,
DL EDORETOHOEE Pseudoschwagering %7 H, U 3 EHOBT L HE CEFEBLLICKS b
DC HOT, A Sakmarian #E Wolfeampian ¥ LIS b DTH 5 &~ th_

1) lﬂf’a‘é’f# THR AR & FEISE 0 H A2 R, HUER, ﬁ‘l 20 4, 45 5 BE, WA 8 4R (1933)
2) Bl Rk: GURILMSERR RO G EACHEE v T, RESABREIFEARE, B 14 42 (1939).
7 PHRINR T Z O SEO SR KEORE IR T, HARE AMELEIRE, B, 4 45

4%, 536 B, WA 13 4= (1938).

3) WA W: EIER EFCEAUILKEE oM A, HER, 45 26 48, 48 1 BE, WA 11 4§ (1936).

4) M. K. Euras: Carboniferous and Permian of the Southern Urals. Amer. Journ. Scie. Vol.
XXXIII, No. 196, pp. 279-295, 1927. .

5) J. W. Beepe and H. T. KNIker : Species of the Genus Schwagerina and their Stratigraphic
Significance. Univ. Texas Bull., No. 283, pn. 5-79, 1924.

6) S, Hanzawa: Hlmh\mphlcal Distributions of the Genera P«eudoschwcmev ina and Pamsda-
wagering in“Japan ete. Jap. Journ. Geo. Geogr, Vol. XVI, Nos. 1-2, 1938.

7) EIEECr kSIS (1939) om;‘z;gx 3¢ Ps vu«lo:rchwaqerma glomerosa. DIFEF BT LG Bfte:ht; v
E T, EIBCEBEIE (19%4) 1< X 2 & ARl (Chuanshan) BKMAIC b £ 4 ‘C&f,ﬁ (Chihsia) AKF-ITHE X,
%o EoZF (Moskon) Eﬁiz‘%tcmiv'f)lh 2 LnSFR SO T, FHRERILT LS —F L v RBicidvTir
BHTEINLDTHL 5.
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6. Pseudoschwagerina zome DOHERAICELNT

FE Schwagerina princeps B. &FR S UFBRx Huls &+ 5 Pseudoschwagering O BIZEEHE(Y
AELTEEMIN, T <1k Uralian (EEARFR) O LEE L Schwagerina I‘é‘,"‘) (Schawagerina
princeps BEHERENBERG DFETH 3) O T L 2N T H 7 b DTHORES, BB FILKA
BETid J. W. BeEpE-R. Hl. T. KNIKER? 158 800 B oafgtic L > T Wolfeampian fEI =
~nY,ten s ¥ M K. ELiastsC, 0. DUNBARY O kB L Sakmarian FEOEENA T
&5 LptEfa N, HOHERAE ZEROTHURR THLE~NTHE, BIRICRL B
R EDERDBHR L DB TF 2 LILhORDTH B, HBEAKRFETHHOTHREC 3 —= Y
e v T ROHRICING B AR LH AU ZBAOREOBIGHR T L2,

R 70T 7T RAREOPE A BN ZBROERBOERMNEL L L TELLEN
BT D B4, COBMY 7 VHICEET 5 ¢ OHE & FF Ruzencey 0Pz Lk Y M.
K. Brias? 353341 ThH %,

2T k5 LR L EOMFROMERAOETH S (EA7 L ) HIC T,

Kungurian (R RR) FFIE 225-400m, B s AKAE VIR Y, #isER 2 &3 v,

Artingkian (FE=MF) [F/E 1200-1250 m, 7bi« H& M X YRz, £ %> Ammonite % fES 2 45, #i
FEREA L, U Pseudofusuling aff. lutugini ScneLLy. oLt ‘

Sakmarian (5 FEH=4FR) FE 1200 m, B4 HRAEE S VR, HAICE Ammonite HEfsZ  SH D
BREB 2 EST 3, ROEEHNDH 3, Pavapronorites sp., Artingkia n. sp., Agathiceras Jfrechi BOsE, Gas-
trioceras sublanieli Ruz., Schwagerina fusiformis Krot., S. aff. kansasensis BEEDE et KNIKER;
Pseudofusulina verneili MOLL., P. tscherhyschewi ScugLLw., P. alpina SCHELLW., Quasifusulina longis-
sima MOLL., Pseudoschwagerina princeps Eax., P. aff moungthensis DEPR., Staffella sphaerica ABICH.,
Pseudofusulina prisca MOLL., P. krotowi Scarriw., P. uralice. Kror.

Uralian (E¥ARR) FIE 1100m, BEXKVERKS2EIHLL VXD, AR LSz Shumardites cf.
simondsi Syrtit, Glaphirites n. sp., Gastrioceras n. sp., Agathiceras frechi Bose, Parapronorites n.
sp., Triticites beedei DuxBaR and SKINNER, 7. plwnmeri DuxAr and Conpra, Pseudofusulina stabilis
R.aﬁsr-:k, Schwagerina fusulinoides SCHELLWIEN, Fibic Tritieites simplex SCRELLW., 1. montiparus
Enr. and Monr., T. incisus ScARLLw., 7. ventricosus ScunLLw., Quasifusulina longissima MOLL.,
Fusulinella usrae DUTKE. .

Moscovian (HEAE#RR) GE 1000-1500 m, BPECHiL « MR OEH « ARSE L VK3, Fciz Gastrio-
ceras martini SciMIDT., G. cf. rurae Scinunt., G. of listeri Magr., Reticuloceras ef. superbitingue
Bisar., Margivifera loezii Citao, Bothrophyllwm psendoconicim DoBg., Meuiscopfullum aff. lawsu-
ense GRABAT K UMW IBA #ALA 0 Wik 2 v

THARS @E 1550m, BEOERFGACARKE L VK2 kA EHiEAL ¢, Homoceras, Glyphio-
ceras, - Agonides, Proshumardites %o Ammonite K0S Productus striatus Fisu., Marginifera aff.

1) Scuencwinx: Die Fusulinen des russisch-arktischen Mecresgebietes. - Palaeontographica, Bd.
56, 1908, Hd:. ¥

2) J. W. Beepe and H. T. Kniker: RijiH, 1924,

8). C. O. DuxBir: The Type Permian, Its Classification and Correation. Bull. Amer. Assoc.
Petr. Geologists, Vol. 24, No. 2, Feb., 1940.

R. C. MoorEe: Carboniferous Permian Boundary. Buli. Amer. Assoc. Petr. Geologists, Vol. 24,
No. 2, Feb., 1940.

4) M. K. Euras: fijii, 1937. .
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viseeniana CHAo, Squamularia lineata MART., Rhipidomella pecoss MIABC., Schizophoria respirata
Magrr., Lonsdaleia floviformis MART., Zaphrentis cf. enniskillent Epw. and HAIME &2 4T
DR Lo TR A E4ER Uralian & SN ThHRHED ;h‘,%’-‘}@ Pseudoschwagerina ¥ ES 5
AL Sakmarian 237 L <4k LTRAIL, #3kD Uralian 225408 L7 T L ICEDTH 50 i}
LT Sakmarian OHUERALIE ZBRORFHE L TH S, T D Sakmarian B4R Pseudosch-
wagering ICHET A bDTH 5, Lo Sakmarian HOBFHHIEWIC € DD TEIC ZBFRL
FRROURAEE LT AR v FOBEATREHESA WO TRA VS, 5 ORFCRRKS
1, ALKAREDBE I BRRE DS WVETH 5o L C. 0. DuNBaRY 23k EOBF5 & 1937
FICAG B EEIE Begr o REBIRITICAG 2 RERECEMW T r o 7O BT « BIHKRD BF &
WLTH B, ZIK k5 & OHEDRBFIICHATRILERDEY TH %,
Tartarian # : '
Kazanian # [ Yigk# 2T
Kungurian #
Schwagerina lutugini #
Artinskian #t Sf andqrsoni_ Ees

S. molleri %%
Sakmarian # Pseudoschwagering %
Upper Carbonuiferous #t ZTriticites %%
Moscovian #t Tusulinella

DuxBar | Ruzencev @ Uralian & L7z Triticites OffIcZ Wil Upper Carboniferous &
L, % Uralian ©E|&i4% DE LAPPARENT (€ } DT R INALDTH S S B TR Z20EHE
BAPETEHHRORMEDTER T 22 TR OBEOFER BT 5 F T L ZRTH S,

JERABEIC AT b iR B D ARR ZBROPFIASEATH S M. P. WHITE?-C. 0.
DunBar®+G. E. ConprasJ. W. SKINNER?R. C. M0oORE®? £DEERDZ % TOMALIFAT 5 &
ROETH 5, (Texas KL lowa ilﬁjj FHLE L D)

Capitan formation Polydiecodine %  Polydiexodina, Codonofusietla, Leella a3 { -
J specialized L 7=#ig&&a£ Vo
Parafusulina % Porafusulina, #3%c% % { Pseudoschwagerina %
ICE BBz v,
Wolfcampian Pseudoschwagerina %  Pseudoschwagerina, Paraschwagerina, Schwagerina,
Triticites DFEIRAL o
Virgil Series Triticites % | Triticites 22t Fusulina % S¥ic&tr,
Pensylvan'ian leiss(')uri Series Triticites #= Triticites 3 % { Wedekindellina 3 &-tro
Des Moines Series Fusuling % Fusulina, Fusulinella, Wedekindellina, Staffella #3525 v~o

AFBT b P RBITATED Pseudoschuagerira OMEREAC T M7t 2 1T Beepe-Knrxer.

1) C. O. DuxBAR: FRijH 1940.

2) M. P. Wrire: Some Texas Fusulinidae. The University of Texas Bulletin, No. 3211. 1932.

3) C. O. DunBARr et G. E Coxpra: The Fusulinidae of the Pensylvanian System in Nebraska.
Nebraska Geological Survey Bullet., 1I, Sec. Ser., 1927. l
~ 4) £. 0. DuxBAR et J. ‘W. SRINNER :  Permian Fusulinidae of Texas. The Geology of Texas,
Vol. 111, Pt. 2, 1937. - \

C. C. DuxBar: HijH, 1948
5) R..C. Moore: RijHi, 1940.

; Word formation }
Permian

Leonard formation
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ELIAS OEED BRI TAFRD Pseudoschwagerina 7% Sakmarian FRCEILZNTH B,
TAEHAFA 1 FEAPEIC AN T Pseudosclhavagering HAp DA FHOERIC X-OT Uralian & LA
REEME SN THRMF LMLy Sakmavitn [ELBETHBHETH S, MAKATERLIL Gra-
BAUY T kD CHNBNTHBDTHOT, MERHEFED Uralian ¥ “BREFHLE~THS.

AFCA N T2 % T Uralian & LThH7Z R Pseudoschawagerina % &ir T & Sakmarian
A0S Wolfecampian (A G 5354 & B < —ET 20 T BH, Pseudoschiagerina LIFLDHhEE: %
R5 & &% Triticites k24T L rl, HLwEECRES Uralian K18 Pensylvanian o
fauna ¥ BRCRLTH D & xR AE v &£ B3, EIAFRICAW TR Sakmarian fauna &%k
320> Uralian fauna FSEELCH B LBEINBIDTH B, §AFPCNNWTLZET Pseudosch-
wagering 75814 Uralian & LToHAHFEOHEESOMBOM AR T biid Ural Huh L obAok
PR G B RFIcAG I LKL TR.5, ,

B~ BB AR ORI OB IC DWW T RS &, RS Pseudoschwagerina 7
(=8Schwagering %) & 1, Uralian &E~7ZHED S IEROMGER X EINTDH B,

Pseudoschwagerina (Schwagerina) moungthensis subzone (G}

1. Pseudoschwagerina (Schwagerina) moungthensis 3. Schwageriva (I.) Lattaensis- SCHWAGER

DEPRAT 3 4. S (F) prisca MOLLER
2. Triticites incisus (=F. incisa) (SCHELLWIEN) 5. 8. (I%) prisea var. parvala SCHELLWIEN
Pseudoschwagerina (Schwagerina) princeps subzone Cj
6. DPseudoschwagerina (Schwagerina) princeps 11. 8. (F.) secalis v. STAFRF.
(EARENBERG) 12. Nagatoella orientis (=F. ellipsoidalis var.
7. Schwagerina (Fusulina) vulgaris SCHELLWIEN orientais) (OzAwA)
8. Triticitss montiparus (=F. mouiipara) 13: Triticites -(F.) subobsoleta OzAWA
(MOLLER) 14. 8. (I) satoi Ozawa
9. S. (F) richthofent SCHEWAGER 15. 8. (F) Lraffti SCHELLWIEN
10. 8. (F') prisca MGLLER 16. Dolivlira claudioe DEPRAT

_}:-E”E@‘HGEOE" 1,4,6,10 {7 50 Sakmarian X b, * 2,8 |E[F Uralian X b 30T
HAMEFTH DT, 13 b Triticites BiIc AB<ZHEET Uralian ZD fauna &~k 5 & H 3.,
ENEEE D Pseudoschwagerine FiciE Sakmarian & Uralian k&) OMED fauna ¥ B L TH
HDTH B,

BRI DAL DEBEIDIFIT & B Schavagering vilgaris B35 fEETHH T, Lk Seh-
wagerina priscay S. tscheenyschews o Sukmarian fauna & Triti ites montiparus 20 Uralian
(Fzg) fauna g FNHTH D,

LR EERKTER B D FAMIE TS HE VORISR L & Z AT k B & Psendoschwagering ori-
entale HuziMoTo @ Sakmarian fauna & Triticites simplexr HAhod> Uralian () fauna A3k

1) A. W.GraBau: The Permian of Mongolia. Nat. Hist. Central Asia, Vol. IV, 1931

2) Y. OzawA: Palaeontological Studies on the Limestone of Nagato. Jour. Coll. Scie. Imp.
Univ. Tokyo, Vol. XLV, Art. 6, 1925.

2) H. Huziworo: Stratigraphical and Palaeontological Studies of the Titibu System of the
K want6-mountainland, Pt. 1, 2. Scie. Rep. Tokyo Bunrika Daigaku. Sec. C, No. 4, 2, 1936.

4) I Huzivoro: Some Fusuiinids from Kawanobori-mura, Kyfisyd, Japan. Journ. Geol. Geogr.,
Vol. XIV, Nos. 2-3, 1937
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FLThH%,

B RES 2 AR T AN T Uralian & LThHAMBICE v & v JdbeoiEztahig
marian fauna & Uralian fauna 2J0G L TH28CH %, fic 2 OAFD Pscudoschwagerine 75
¥ 8. Pseudoschwagerina DA F F HEWTHE B IC Sakmarian & T 515 £ 08N 54+ 2
DTH 5, ' : :

T DAFED Pseudoschwagering #5 & FEE AATISIC 2R G BEEAMRIC LB R 2412, B
BIREOFHE T B « MHO IR « ALEOKRIFH « BRI L OWINAEIEBZTH 5, ZELDn
fﬁ%Kﬁtkm&EOT@%@@%%?HE&KwC&KT%ﬁ%ﬁO%MEK%KOviﬁ
C. O. DUNBARY HSERICHTRERSTH 5, KiIC k 5 MRS Pseudoschwagering &3
© Triticites % BT DT 3 533 Pseudoschwagering [T % ¥ AT 2 ik Sakmazrian &8 Wolf
campian [CHET 5D TH B L L, BE X D EIELIRE TR Triticites FFosp v TaH THEIL
R R ERWCERERRBRCEDTH D LIFL ThH D, T LT OREAICD W T FROMAGET
DORRCHEDTEHE LB HHICE TIREOTHBEDTH 5 L5E~NThH B,

AI AT B € D Pseudoschwagerina ZEORIRE LB IcAF D Psendoschwagerina 75 DR O
Hicik bF, AFPOEEFR & ZBROTRIE, By Tk c 0RO I B ROTT e 5 Mk
DORLR IC bR T 2 DT o T HAMHEED FAA MET 65 L B2, FEICHETS
Pseudoschwagering %5 % 11 » C. 0. DUNBAR» GRABAU 0D 1 < Pseudosch wagering F 8
Paraschwagering [ * ¥ B THOHE ¥ 3 ~T Sakmarian [@ET 3 (& @i;%/f}i’; }3 Uralian
REVFT BT Lick) O b1 OfFHELE Bk D. RUAED B O FET 2Rk €D
#fEH S Uralian (H) fauna ¥ HEICEL TH BT LT OMfit & Z DTl & OMicZ
T TAIZD break b RHPINTHAWET &k ERATERICEES XE LOTH 5 5D,

ﬁﬁﬂﬂ%‘@%ﬂ?’&f‘& AFBICHNTIE Sakmarian fauna & Uralian (P& fauna % JafiiBii
BT 5z EBHRRWRIBCS 2 LBADTH 573, §HOREFR T Uralian (HER)

& Sakmarian BEHLEBAICELIDTH VD EVWSEER LW TH 5,

=~

\

Pseudoschwagerina from Akasaka and its Neighbourhood and
Some Comnsiderctions on the Geological Age of the
Pseudoschwagerina Zone of Japan

In the autumn of 1939, the writer obfained some specimens of Psevdoschwae-
rina and other foraminifera from the following localities: (1) Akasaka, Gihu-ken.
(2) Manganzi, Sakata-gun, Siga-ken. (8) Simonyf,, Samegai-mura, Sakaia-gun,
Siga-ken.

1) C. O. Dunsar: Fijil, 1940, -
2) ZIOWTEHPEBELoREIC L 2 LA B T T 2 o s REAB AE T 3 & s, XA i
ARIFNLFH Tk Pseudoschwagerine % W3 B KR A KB D Fic 3 A A (NORIN 122 3) &Y, IR T AL
- ZZE TiE Moscovian :FE~LhIARERD LICHIEINTERD RR[FLE>THS. 5 Uralian KU Sak-
marian RXRT THBZZ L ch2TH2. =DEHEED Pseudoschuwagerinag o T2 LTRESO WD
DTHZHIESLFHEOMERHZ L L E2TH3B.
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The species from the first locality are Pseudoschwagerina schellwieni. (Y ABE)
Hanzawa, Schwagerina regularius (ScHELLwiEN), Schwagerina sp. and Fusulina
sp. The specimens were collected from the rock slabs of the quarry of Kinsyo-zan
of Akasaka, a famous fossil locality of the Titibu System, and their exact geologi-
cal horizon was not ascertained; but judging from the fossil ¢vidence their horizon
probably corresponds to either the Benizima .zone” or the lower horizon of the
Akasaka limestone. ;

The species from the second locality are Pseudoschwagerina schellwieni (Y aBE)
Haxzawa .and Schwagerina sp. The geology of this district was- investigated by
T. Takevama® and T. Sexr”. The horizon of the present fossils corresponds to
the Samegai group of the Pseudoschwagerina and Paraschwagerina zone of SEEI
According to SEkI, the fossils of this group are as follows: :

Paraschwagerwma oblonga (OZAWA), Schwagering n. sp. (S. kraffti group), Pseudoschwagerina
-Sp., Schwagerina valgaris (SCHELLEWIEN), Schwagerina anderssoni (SCHELLWIEN), Doliolina
alciae DEPRAT,

The species from the third locality are Pseudoschwagerina samegaiensis sp. nov.
The geology of this district was studied by K. Tagimoro”. The horizon of the
present fossil corresponds to (B) ‘the middle of the Rydsen group of Taximoro,
consisting mainly of schalstein. According to Tagimoro, this group yields the
following fossils:

Schwagerina vulgaris (SCHELLWIEN), S. vulgaris var. globosa (SCHELLWIEN), S. prisca
(DEPRAT), S sdtoi (0zAWA), S. prisca var. parumule (SCHELLWIEN), S. richthofeni (SCHWAGER),
Mizzia velebilana SCHUBERT.

The genus Pseudoschwagerina which is often accompanied by the genus
Paraschwagerina is stratigraphically much confined in its occurrence and accepted
as an important index-fossil of the basal Permian, such as the Sakmarian of Russia
and the Wolfcampian of North America. From this it is inferred that the above-
enumerated three Pseudoschwagerina beds are probably of the same horizon and
. correspond to the Sakmarian or Wolfcampian Stage.

Though the Pseudoschwagerina zone which produces not only Pseudoschwage-
rinag but also many Triticites and Schwagerina, has so far been believed in Japan
and the Eastern Asia to belong to the Uralian or the upper Carboniferous in age,
the writer can not contradict that the Pseudoschwagerina zone of Japan associates
the Uralian (new sense) or Pensylvanian fauna. So that it demands deliberation
to believe that the Pseudoschwagerina zone of Japan corresponds to the Sakmarian

1) Ozawa, Y.: Stratigraphical Studies of the Fusulina Limestone of Akasaka, etc. Journ. Fac.
Sci. Tokyo Imp. Univ., Sec. II, Vol. 11, Pt. 3, 1937: ]

2) TAREYAMA, T.: On the Palacozoic: Formations of Mt. Ibuki and Samegai Districts (in Japanese). -
The Globe, Vol. 20, No. 5, 1933.

8) Sek1, T.. The Upper Palacozoic Stratigraphy and Structure of Mt. Ibuki and its Neighbour-
hood (in Japanese and English résumé). Jubilee Publication in the Commemoration of Prof. YAzE,
Vol. 1, pp: 521-526, 1939.

4) Tagmvoro, K.: On the Geology of the Mt. Rydsen and its Neighbourhood, Siga-ken (in Japa-
nese). The Globe, Vol. 26, No. 1, 1936.
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or Wolfcampian. If the Pseudoschwagering zone corresponds perfectly to the
Sakmarian or Walfcampian, we must admit theorctically that some stratigraphical
break exist between the Pseudoschwagerina zone and the Moscovian zone which
generally is ascertained under the Pseudoschwagerina zone in- Japan, but such a
breaz has not been ascertained till now. It is an interesting question whether
the Uralian (new sense) Series is'lacking or not in Japan.

Pseudoschwagering schellwieni (Yapr) Hanzawa.
Pl. 5(2) Figs.: 1-6.

1938  Schwagering aff. amedai Yase: Carhoniferous-Permian Deposits of the, Japanese Islands, Tyosen
(Korea) and Manchuria. - Cte. R. du. 27¢ Congr. p. I'’Avanc. d. E'tudes de Stratigr. Carbonifere,
p. 1621.

1938 Pseudoschwagerina schellwieni (YABr) Hanzawa : Stratigraphical Distributions of the Genera
Pseudosclwagering and Paraschwagerina in Japan ete.  Jap. Jour. Geol. Geogr., Vol. XVI, Nos.
1-2, pp. 71-72.

She'l large, almost spherical, consists of 6-6'/, whorls. Proloculum spherical, 0.28-0.36mm
in diameter. Juvernarium very distinet, consisting of 2.5-3 closely coiled whorls, but inflation
of the whorl being very rapidly at the end of juvenarium, becoming eloser again in the final

 stage of growth. -Spirotheca generally thin, about 071 mm thick at the last whorl. Keriotheea
s fine. Septa very thin, almost plane, chomata well developed at the juvenarium.

Measurements:
Whorl | Proloculum I I 1T I\'s v Vi i | Specimen
0.28 0.56 088 1.60 4.64 816 11.52 i 2238, 0. s. Manganzi
6007 10.30 1200 | 2288, e. 5. Manganzi
Rate of 066 084 240 5.04 740 8.00? 2237, s. 8. Manganzi
grouth 0.36 044 072 1.04? ? 1032, a. s. Akasaka
4.70 7.00 8.90 1028, e. s. Akasaka

0500 0.75 1.25 3.75 800 910 10.00 After Haxzawa Kitakami

*0.037 0.030 0.045 0.030 - 0.022 0.06 0.105 2288, . Manganzi

Thicknéss
of f 15 0.06 0.075 0.09 1023, Akasaka
gpirotheca . 2 2 :
0.025 0.025 0.037 0.025-0.037 0.040 0.080 0.112 | After Hanzawa® Kitakami
y ? 13? 18 25 2238, Manganzi
Number ? 24 19 110 b o4 2937, Manganzi
of septa S 137 18 91 1023, Akasaka
I OB 22 11 15 19 After ‘Hanzawa Kitakami

Though present collections arc insufficient and exact axial and sagittal sections
can not be prepared, the present form agrees well in its inportant characters with
Pseudoschwagerina schellwieni (YaBr) Hanzawa and can be safely identified with
the latter.

Locality: Akasaka, Huwa-gun, Gihu-ken and Manganzi, Sakata-gun, Siga-ken.
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Pseudoschwagerina cf. fusulinoides (SCHELLWIEN)
Pl 52) Fig 7.

1892 Schwagering fusulinoides ScHELLwIEN: Die Fauna des Karnischen Fuasulinen Kalks. Palagonto.
graphica, XXXIX, pp. 259-260, Taf.! XX1, Figs, 1-4, 8.

1909 Schwagerina fusulinoides SrarF: Beitrige zur Kenntniss der Fusuliniden.  Jahrb. f. Min. Geol,
u. Pal. Beilage Band, XX VII, p. 467, Pl. VIII, Figs. 11, 12.

1924 Schwagerina fusulinoides BEED and Knixer: Species of the Genus Schwagerina and their Strati-
graphic Significance. Univ. Texas Bull, No. 2433, pp. 19-23, PL I, I1I, VII, Figs. 1-4, 8, 1-3.

1927 Schwagerina fusulinoides LeE: Palieontologia Sinica.  Ser. B, Vol. IV, Fasc. I, pp. 118-120-
Pl. XXII, Figs. 6-17. :

1934 Schwagerina fusulinoides CREN : Palaeontologia Sinica. Ser. IV Fasc. 2, pp. 94-95, Pl XIV,
Figs. 1-4, Pi. XV, Fig. 7.

The present form represented by only one axial section from Simenyt associ-
ating with the foregoing species. So that the writer’s observation is not complete.

Measurements:
‘Whorl Proloculim I o 1T I\ vV v VI Specimen

T 0.18 034 052 084 144 280 492 2104, a. s. Simonyt
Rg"}.f,ewﬁﬁ 0.13 025 048 093 160 240 3.30 Pl. XXI, Fig. 4. Alpen*

0.15 030 055 093 180 270 860 Pl. XXI, Fig. 2. Alpen*

Thicfkness 0.087 0.030 0.041 0.045 0.060 0.072 0.072 0.090 | 2104, a. s. Simonyt

O
spirotheca : 0070 0.080 Pl. XXI, Fig. 4. Alpen*

* Measured by the author from ScrHELLwIEN'S photomicrograph.

So far as the writer’s observation is concerned, the present form agrees well
with ScHELLWIEN'S original specimen, but the exact determination must be post-
poned until sufficient materials are prepared.

Locality: Simony, Samegai-mura, Sakata-gun, Siga-ken.

Pseudoschwagering semegatensis n. sp.
PL 52) Figs. 8-12.

Shell almost spherieal, slightly longer than wide. The axial length and width 8.2-11 mm
and 6.8-8.0 mm respectively and the axial ratio 1.1 :1-1.3: 1. Whorls usually 5-6. Proleculum
spherical 0.20-0.32 mm in diameter. - Juvenarium very distinet, consisting of 2.5-3 closely coiled
whorls, but inflation of the. whorls being very rapid at the end of juvenariumj becoming
‘closer in-the final whorl. Spirotheca generally thin about 0.1-0.12 mm thick at the last whorl.
The keriotheca is fire, about 24. Alveoli occupying a space of 0.5mm. Septa very thin, 0.030-
0.037 mm thick in the final stage of growth. Septa irregularly fluted at their basal and polar
parts. Chomata well developed at the juvenarium.
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" Measurements:
‘Whorl | Proloculum I I il v v Vi Specimen
0.20 040 060 170 450 630 7.5? 2101, s. s.
Rate of 0.32 048 1.60 200 380 6.0 2101, s. 8. o.
growth 0.30 048 074 200 348 528 2324, s. s.
05?2 087 290 550 7.30 2395, 4. s.
Tlxic?x:essI 0.042 0030 0037 0045 0.030 0.075 0.120 2101, s. s.
(o)
spirothecal 0033 0.030 0.037 0052 0045 0097 0.105 2101, 8. s. o
i
11 16 . 18 17 26 31?2 | 210, s s
Number of ‘ [ :
Shin 8 16 19 23 19. | 210, s. 8. c-
B [ e SR { 2821, 5. s.

Remarks: The present species resembles Pseudoschwagerine uddeni (BEEDE
and Kniger)” in size and internal structure, but it differs markedly from the
latter in external form, being notably spherical without any elongated poles. It
is more closcly allied to Pseudoschwagering turbide Fravz and Gustava KanLEr?
in its shape, size and to some_ degree in internal structure, but the former has
generally a much larger proloculum and thin delicate septa not thickening at its
basal part.

Locality: Simonyfi, Samegai-mura, Sakata-gun, Siga-ken.

Explanation of Plate 5(2)

Pseudoschwagering scheilwieri (Yanw) HANZAwA

Fig. 1. A sagittal section. Manganzi, Sakata-gun, Siga-ken. x9. Re. No. 2237.

Fig. 2. A nearly sagittal section. Manganzi, Sakata-gun, Siga-ken. x9. Rg. No. 2238.
Fig. 3. An oblique section. Manganzi, Sakata-gun, Siga-Ken. x9. Rg. No. 2238

Fig. 4 An excentric section. Akasaka, Gihu-ken. x9. Reg. No.1023.

Fig. 5. A tangential section. Akasaka, Gihu-ken. x9. Rg. No. 1032.

Fig. 6. A sagittal section. -Akasaka, Gihu-ken. x9. Rg. No. 1082.

Pseudoschwagerina cf. fusulinoides (SCHELLWIEN)
Fig. 7. A nearly axial section. Simonyf, Samegai-mura, Sakata-gun, Siga-ken. x9. Rg. No. 2104

Pseudoschwagerina samegaiensis Sp. nov.

Figs. 8, 9. Nearly axial sections. Simonyfi, Samegai-mura, Sakata-gun, Siga-ken. x4.5. Rg. No.
.2325, 2393,

Figs, 10, 11. Sagittal sections. Simony®, Samegai-mura, Sakata-gun, Siga-ken. x9. Rg. No. 2101

‘Fig. 12. A sagittal section. Simonyfi, Samegai-mura, Sakata-gun, Siga-ken. x4.5. Rg. No. 2324.

1) Beepe and KN1ger: Species of the Genus Schwagerina and their Stratigraphic Significance.
Univ. of Texas Bull,, No. 2433, 1924, : 3

2) . Franz und KAvLER, G.: Die Pseudoschwagerinen der Grenzlandbinke und des oberen Sch-
wagerinenkalkes. Palaeontographica, Bd. LXXXVII, Abt, A, 1937.
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Uber einen neuen hydrochoeren Riesennager aus dem
Pleistozan von Ekuador”

von

Franz SPILLMANN

Staatsgeologe u. Staatspalacontologe Quito-Ekuador.
(Eingelangt am 21. Oktober 1940; Vortrag, gehalten am 15. Februar 1941.)

Die Ausgrabungen in der Nahe des Ortes “La Libertad 7, auf der Halbinsel
Sta. Elena, an der Kiiste Ekuadors, zeitigten unter anderen auch Reste eines Rie-
sennagers, der zusammen mit den Knochen von Megatherium und Mylodon gefun-
den wurden. Die Reste sind spirlichsodass sich das zu beschreibende Material
auf einen linken Unterkieferast mit kompletter Bezahnung der Backenzahnreihe
und drei einzelne Backenzihne der entsprechenden rechten Unterkieferhilfte be-
schrinkt.

Es handelt sich um einen fossilen hystricoiden Nager, dessen Ursprung und
Entwicklungszentrum rein stidamerikanisch sind. Im mittleren Tertisr scheint in
diesem Kontinente die Nagetierfauna fast ausschliesslich aus Hystricoiden bestanden
zu haben, wihrend wir heute ein Vorhertschen vou Myoidea antreffen, die gegen
das Ende des Miozin aus Nordamerika eingewandert sein missen (Nach Scort).
Wenngleich auch heute Hydrochoerus nicht mehr zur eigentlichen Fauna der
Halbinsel Sta. Elena gehort, selbst in der weiterens Umgebung nicht mehr zu finden
ist, so konnte vielleicht doch noeh in den niederschlagreichercn Gebieten, in den
Urwildern des Hinterlandes vorkommen, wenngleich wir seine Existenz nicht sicher
* feststellen konnten. Sicher nachgewiesen ist das Wasserschwein auf ekuatoriani-
schem Boden, auf den anderen Seite der Kordillere, aus den feuchten Urwaldgebieten

¢

des Amazonasticflandes.

Trotz seiner weiten Verbreitung durch fast das ganze tropische Stidamerika,
ist Hydrochoerus nur durch ecine einzige lebende Art vertreten. Sie bilden eine
Unterfamilie der caviidae, nimlich der hydrochoerinae.

Die vorliegende Arbeit wiedem  ich meinem Freund und Mitarbeiter Herrn
Torakiti Strasaxa, der der wissenschaftlichen HErschliessung der Provii z Esmeraldas
in Bkuador, zum Opfer gefallen ist. Die oben genannten fossilen Reste stammen
aus dem von mir als Beta bezeichneten Knochenhorizont, plestoziner Ablagerungen
cines alten Flussdelta. Diese Ablagerungen finden wir heute an der niederen Steil-
kiiste bei dem Campamente der Carclina Oil Co., unmittelbar am Meeresstrande,
etwa zwei Meter dber dem normalen Wasserstand. Der fossilfithrende Horizont,
der an einigen Stellen bis 50 cm Breite erreichte, besteht aus verwitterten, staub-
formigen Material, das durch seinen A-phaltgehalt, jene typische kaffeé-braune

* Transactions of the Palaeontolozical Society of Japan, No. 121.
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Uber. einen neuen hydrochoeren Riesennager aus dem Pleistoziin von Ekuador 197

Farbe bedingt, die auch die Knochen aufzuweisen haben”. Als Begleitfauna finden
wir typische Elemente eines einst steppenaritgen Liebensraumes, wie das ith Massen
vorkommende Pferd (Neohippus), ein Lama (Protauchenia) verschiedene kleine
Nagcrarten, Megatherium und Mylodon von mittlerer Grosse, den Sabelticger (Smi-
lodon), einige Wildhunde wie Protolycalopex und Palacospeothus und schliesslich
einen fossilen Hirsch (Palaeoodocoileus). In den Sisswasser fliihrenden Flissen tum-
melten sich Krokodile und Schildkroten. Bei jener tppigen Vegetation, deren
Reste ebenfalls erhalten sind, finden wir auch viele Insekten, die ihrerseits ciner
reichlichen Avifauna ihr Dasein sicherten. Auch Schlangenrcste, Frosehknochen
etz., konnten wir in diesen an Fossilien reichen Ablagerungen- finden. Wenn wir
aber diese Gegend, wie sei sich heute, im biologischen Sinne als Lebensraum pri-
sentiert, betrachten, so finden wir wiistenartige Gebiete, mit fast vollkommenen
Stusswassermangel wihrend der langandauernden Trockenperiode, die den Wirbel-
tieren des Landes, mit Ausnahme weniger Vogelarten, béi ausnchmend armer Indi-
viduenzahl, kaum einem Siugetier aber die Lt bensmoglichkeit geben.

Prohydrochoerus genus nov.

Die in seiner vorztiglichen Arbeit von Lucas K RAGLIEVICH aufgestellten Charak-
tere der rezenten und fossilen Hydrochoeridac®, stimmt kaum mit den osteologi-
schen Merkmalen unseres Riesennagers aus Sta. Elena tiberein. Es licgt im Wesen
der allgemeinen Entwicklungstendenz dieser Nageticre, zur elasmodonten Zahnform
iberzugehen, wenngleich innerhalb: der verschiedenen Formen dieser Weg schr
schwer wieder zu erkennen ist. So finden wir selbst bei den, fossilen Arten, oft
viel weiter vorgeschrittene Entwicklungsstadien, als bei den rezenten Wassersch-
weinen (Hydrochoerus), was die systematische Bingliederung schr erschiert.

Die Gattung Hydrochoerus (BrissoN) zeichnet sich durch seine geringe Grosse,
durch die viel kompliziertere Bauart der Zdhne, speziell des dritten oberen Molar
aus. Bel den rezenten Formen, handelt es sich auch um Tiere ciner besonderen
Anpassung an das Wasser- und Sumpfleben, der Schédel ist viel gedrungener, sodass
das Diastem am Unterkiefer kiirzer ist als die Zahnreihe. Auch der Korper ist
mehr ‘gedrungen und die Gliedmassen relativ sehr kurz, im Gegensatz zur zweiten,
nur fossil bekannten Gattung von Protohydrochoerus (RoveErero) Von Hydrocho-
erus selbst kennen wir einige wenige fossile und subfossile Arten, . die, wie uns
Hydrochoerus holmeri aus Florida beweisst, einst ein viel weiter nach dem Norden
reichendes Verbreitungsgebiet hatten. Protohydrochoerus andererseits ist ein typi-
sches Steppenoder Lauftier ; Schédel und Gliedmassen sind mehr gestreckt, sodass
auch das Diastem am Unterkiefer linger ist als die Zahnreihe selbst. Sowohl bei

(1) Eine eingehendere Beschreibung der geologischen Verhéltnisse der Knochenfundstellen der
Halbinsel Sta. Elena finden sich in folgenden Arbeiten :
F. SpiLLMANN : Nuevos canidos fésiles y subfésiles de la Repuiblica del Ekuador. 1940.
o : Contribucion al conocimiento de fésiles nuevos de la avifauna ekuatoriana, en el
pleistoceno de Sta. Elena, 1940. )
(2) Lucas Kragrievicr: Ios mas grandes carpinchos actuales y fosiles de la subfamilia « Hydro-
choerinae . Anales d. 1. Sociedad Cientifica Argentina. OX, pp. 233-250.
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198 Franz SPILLMANN

Hydrochoerus als auch bei Protohydrochoerus finden wir am dritten unteren Molax
das erste Lamellenpaar am Aussenranle durch eine schmale Briicke verbunden,
withrend Prohydrochoerus alle Lamellen frei hat, also dieser Zahn einen rein elas-
modonten Typ darstellt. Nach Kracrievica soll fur Hydrochoerus sechs, fir Proto-
hydrochoerus funf, die Normalzahl an- Lamellen sein. Auch unser Fossil nihert sich
in dieser Bezichung mehr dem Protohydrochoerus, ist also wie dieses phylogenetisch
viel hoher stehend als die rezenten Wasserschweine und konnte eventuell ein direk-
ter Nachkomme von Protohydrochoerus sein. Dieser dritte untere Molar is! auch
bei wunserem Riegennager aus Sta. Elena, viel kirzer, denn er erreicht an
Linge nicht wie bei der rezenten Form etwas weniger als die Hilfte vom vierten
Priamolar, ersten und zweiten Molar insgesamt, sondern annihernd nur kaum cin
Drittel. Der untere dritte Molar ist also nicht allein remn clasmodont, sondern
auch viel mehr reduziert als bei Protohydrochoerus wie auch beim lebenden
Wasserschwein. Ausnahmsweise soll man aber auch bei Hydrochoerus alle sech®
Lamellen antreffen. Der zweite untere Molar unseres Fossils, nach sciner Form
zu schliessen, ist sehr dhnlich dem vow Hydrochoerus, denn die zwei Mittellamellen
sind auch hier frei.

Der erste untere Molar andererseits ist sehr &hnlich dem von Protohydrocho-
erus, ebenso wie der viérte Pridmolar derselben Zahnreihe wieder mohr der Gattung
Hydrochoerus nahe steht. Als Differential-Charaktere finden wir alse einen fossilen,
phylogenetisch hoher stehenden Hydrochocridae, cine Gattung die selbst von der
rezenten Gattung Hydrochoerus noch nicht erreicht wird, denn der dritte untere
Molar besteht gewdhnlich aus finf Lamellen; das Diastem ist kurz, Merkmale
wodurch er sich auch von Protohydrochoerus unterscheidet.

- Prohydrochoerus sirasalkae, species nov.

Die Beschreibung des Materiales :

Die Gesamtlinge der Backenzahnreihe ist 116 mm ; davon haben :

P4 eine Linge von 28 mm, beil einer-grossten -Breite von 13 mm an der letzten Zahn-
lamelle :

M, hat eine totale Linge von 28.5mm und seine grosste Breite an der Zahnmitte
betriigt 14 mm. '

M, hat eine Léinge von 29 mm, an der Zahunmitte finden wir die grosste Breite mit
17 mm; und schliesslich der.

M, misst der Linge nach 29 mm und erreicht seine grosste Breite an der Zahn-
mitte mit 21 mm.

Der vierte untere Primolar: :

Im Unterkiefer haben die Zihne eine mehr ibereinstimmenede Lénge. Der
¢inzige Prémolar dieser Zahnreihe besteht aus drei V-formigen Lamellen, die sich
nach innen &ffnen. Die erste Lamelle besitzt am Vorderrande und an der Innen-
seite eine knotenartige Verdickung und ist im allgemeinen schwach gekerbt. Das
zweite V-formige Lamellenpaar zeigt bereits am vorderen Schenkel eine schwache
Einbuchtung, die etwa 2mm in die Lamelle hincinreicht. Der hintere Art bildet
am Innenrande eine michtige Schlinge, die fast bis in die Mitte des Zahnes reicht,

-~ 99 -



Uber einen neuen hydrochoeren Riesennager aus demn Pleistozéin von Ekuador 199

sodass die Form dieses Lamellenpaarss mehr als S-formig anzusprechen wiire. Das
dritte oder letzte Lamellenpaar 6ffnet sich nach innen und ist tief eingeschnitten.
Wihrend an den tbrigen Zihnen die Lamellen, seien diese einfach oder zusam-
mengesetzt immer von einander getrennt sind, diese ihrerseits nur durch Zahnzement
zum eigentlichen elasmodonten Zahn vereint werden, so. ist der vierte Pridmolar
dadurch gekénnzeichnet, dass die Schmelzfiltelung einheitlich ist und sich der
Zement nur in die Einschnitte hinein drdngt. Auch bei Protohydrochoerus und
dem rezenten Hydrochoerus finden wir dieselben Verhilnisse.

Typisch an unserer fossilen Form aus Sta. Elena ist der Vorderteil dieses
Zahnes, da er sehr édhnlich ist wie bei Hydrochoerus, aber verschieden. von Proto-
hydrochoerus. Der Mittelteil ist nicht V-férmig sondern S-formig wie bei keiner
der beiden Tormen und schliesslich das Letzte Lamellenpaar gleicht dem von Pro-
tohydrochoerns und ebenso dem von Hydrochoerus, wihrend nach Kracrievicn der
erste Zahn von Protohydrochoerus dem letzten an Linge fast gleich kommt, ist er
bei Prohydrochoerus sirasakae der kleinste. Bei der rezenten Form ist aber dieser
Zahn scheinbar der lLingste.

=

li

Prohydrochoeus si»asakae Spini.

Fir die systematische Bewertung der Hydrochoeridae ist auch die Form des
unteren vierten Prémolaren sehr wichting. Er ist unbedingt in seinem Bau der
primitivste Zahn, der sich dem Zahnbau der Cardiotheriinae von KraGrLievicE am
meisten nihert.

Der erste untere Molar: :

Der zweite Zahn im Unterkiefer ist der erste Molar. Er besteht aus drei V-for-
migen, unter, einander getrennten, Lamellen, wovon sich die ersten zwei I}ach innen,
die letzte aber nach aussen offnet. Sehr tief eingeschnitten sind bloss die ersten
zwei Lamellen, wihrend die dritte, die mit ihreni’ viel kleineren vorderen Schenkel
noch mit der Mittellamelle an der Aussenseite zusammenhingt, schwach eingesch-
nitten ist. Dieser Zahn hat dadurch vier Einschnitte an der Innenseite und nur
zwei an der Aussenseite. Im allgemeinen unterscheidet sich dieser Zahn im Bezuge
auf seine Gestalt kaum von den hier angefithrten Vergleichsformen.

Der zweite unterc Molar: ;

Dieser Zahn besteht aus einer vorderen und einer hinteren V-formigen und
zwei freien amittleren -Lamellen. ‘Davon ist die erste V-formige Lamelle nach innen
gesffnet und tief eingeschnitten, dhnlich wie bei Protohydrochoerus.von KRAGLIE-
viceE und im Gegenszatz zum rezenten Wasserschwein, wo wir nur einen schwachen
Einschnit vorfinden. Es folgen nun zwei cinfache freie Lamellen, dhnlich wie bei
der rezenten Form und im Gegensatz zu Protohydrochoerus, wo dieses Lamellenpaar
an der Aussenseite noch zusammerhingt. Das hintere V-formige Lamellenpaar ist
von geringer Bedeutung fiir die Systematik. Der zweite untere Molar unseres Fos-
sils ndhert sich also mehr dem Wasserschwein der Gegenwart als Protohydrochoerus,
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200 Franz SPILLMANN

wenngleich auch bei ersteren mitunter diese Lamellen noch zusammenhiingen sol-
len. Von besonderer systematischer Bedeutung ist also dieser Zahn kaum.

Der dritte untere Molar:

Er besteht aus fiunf einfachen Lamellen wovon die letzte noch an der Innen-
seite des Zahues eine ganz geringe Einbuchtung angedeutet hat. Nach Kracrievicn
hat auch Protohydrochoerus aus Argentinien fiinf Lamellen, wovon aber die ersten
zwel am Aussenrade des Zahues zusammenhdngen. Die rezente Form hat nach
denselben Autor sechs,Lamellen, wovon ebenfalls noch die ersten zwei an der Aus-
senseite verbunden sind, wihrend nach Gieser’auch bereits sechs Lamellen vorkom-
men sollen, die alle frei sind. Die Zementzwischenlagen sind bei diesem Zahn
recht kriftic. Er ist im Gegenesatz zu den tbrigen fossilen und auch rezenten Tie-
ren, schr kurz, denn er betrigt nicht wie beim rezenten Wasserschwein etwas
weniger als die Hilfte der tbrigen Elemente der Bezahnung -insgesamt, sondern
anndhernd ein schwaches Drittel. Wir finden hier also eine viel weiter vorgesch-
rittene Reduktion des letzten Molar im Unterkiefer. Entschieden ist dieser Zahn der
wichtigste fiir die Bestimmung, denn er unterscheidet sich nicht allein durch seine
jeweilige Grosse, sondern auch durch seine Form.

Die sosehr markanten Unterschiede in der Form der einzelnen Zihne und
ebenso der ganz gewaltigen Grossenverhiltnisse haben mich veranlasst jene neue
Gattung aufzustellen, die ich Prohydrochoerus nenne.

Vergleichende Masse:

. Die von mir in der folgenden Tabelle zusammengestellten vergleichenden Mas-
se von Protohydrochoerus und Hydrochoerus habe ich aus Tafeldarstellungen kal-
‘kuliert, sind also nicht als ganz genau anzunehmen.

Masse : Protolydrochoerus Prohydrochoerus Hydrochoerus
Linge der Zahnreihe 115.5 mm 116 mm 75-85 mm
Verhéltnis der Linge zur 30:12" © 28:13 21:9
Breite des P, : (2.5) (2.15) (2.33)
Verhiltnis der Linge zur 25:13.5 28.5 .:‘ 14 165:9
Breite des M, (1,85) (2.03) (1.83)
Verhiltnis der Linge zur 26:16.5 29:17 185:11
Breite des M, 3 (1.57) - (1.70) (1.68)
Ver.héiltnis der Liange zur 30:21 29: 21 19.5: 11
Breite des M, (1.43) (1.38) (1.30)

Bosonders markant ist also die Tendenz des Gberganges in eine rein elasmo-
donte Zahnform: sie ist bei unserem Prohydrochoerus sirasakae aus Sta. Elena
beiweiten noch mehr vorgeschritten als selbst bei den rezenten Wasserschweinen.
Die allgemeine Form der Unterkiefer mit einem relativ kurzen Diastem wiirde uns
mehr zur iberzeugung fithren, dass es sich bei Prohydrochoerus mehr um ein Tier

1) C. C. GieBer.: Odontographie. Leipzig, 1855.
Sy A
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handelt, das wie Hydrochoerus hydrochoeris Lin., die einzig lebende Art, ein guter
- Schwimmer, sich stehts in der Ndhe von Flussliufen aufhdlt. Im Gegensatz dazu
finden wir, dass Protohydrochoerus, wie dies Kracrievica nachgewiesen hat, mehr
die Merkmale eines Steppen- und Lauftieres aufweisst, wie die Verlingerung von
Humerus und Femur, sowie des Schiidels selbst erkennen lassen. Wenn auch
heute die Halbinsel Sta. Elena keine Stuisswasserflisse mehr besitzt, so miussen wir
in Hinblick auf den enormen Reichtum an Siugetier- und Vogelresten aus pleisto-
ziinen Flussablagerungen doch annehmen, dass dicse Gegend einst ein ganz anderes
Klima besessen hat als heutz. Zumindcst méissen wir uns eine fruchibare Step-
penlandschaft vorstellen, ‘die von einigen, wenn auch kleinen Sisswasserfliissen
durchquert wurde.
(Quito, 9. August, 1940.)

= 7 7 ¥ AR & b 3K KAEEE] Hydrochoerinae ORFBICHT (i)

Franz SPILLMANN
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AR Macclintockia DS LD EIRARHEZE L TR v, Os wa]d Heer Z[2)—v3
YRl @ [7r=4s1Frzr ]| EEGIC Daphnogene S4p# L Cinnamomam i TREDDT
Laurvaceae (FiFL) & FE 7z, SAPORTA KX MARION | Cocculus WA TH B0 5 & T2 % Meni-
spermaceae & B, 3 Macclintockia trinervis ¥t C Oswald HeEr |dfc) Proteaceae & 13,
ki Menispermaceae =3~ SaPoRTA K78 Marion JoEfjk L, fRiRIC Urticaceae # 3EA,
SEWARD 378 Macclintockia %3 Dioscoreaceae %% Liliaceae & B TIEA%S, AT Boeh-
meria L TE 2% b & TR% Urticaceae &EA~TH 2, fif L Macelintockia lyallii i LTI
SEwArRD 7k CoNway (3 Melalenca cunningiana Ialayan species){CGELTH % & DHEHE T,
Myrtaceae [CBT 5 b D LEATE LN, BEER LA ARE GilEHBED b D Macclintockia
Wyallii DERTERIFRASAIL S\ T RUHEMEEIC & b AR e D IER, Z OfIRSS H AEE L 2
o u Potamogeton [ranchetii ‘A. BENN et Basc, @ T/g5 L, 3ERL AREHL T/ha004
¢ & Macelintockio o afic {5 I’M:mnwcf(nmcoa‘e B3 5 b DOhe AL TRES R ﬂi‘ﬁﬁ?) 5
A B Eo 7, WD Macclintockia -THUILAFBIR B EHHY T A B SR B D
b DTG OME Fli s B (P2, :

Macclintockin OHERACHIS A Id BB L b Ak 2 TA 2 c LB LTS 593,
ZF b 4 % ik Palaeogene T#H 5, 1M LT Macclintockia irinervis HErr (55 1 [&-27 2 [&), &
HAREES kc}f\’C‘w LR S et & [ TR R ERIC R & £\ & R b iL D (EDRLEKIENE T )

# 1 B Moacclintockia trinervis HEEr % 2/3. (SiNozaxi, Photo.)
Collected by Y. Ismiwara, from Tei, Maoka-mati, Karahuto. (Nisisyakutan Formation)

2 @ Mucelintockia trinervis HeEgr x 1/3. (Yasasmoro, Del)
¢ Collected by S. Exp6, from Horonitatibetu, Numata-mura, Ury@-gun. Hokkaid6.

* Transactions of the Palaeontological Society of Japan, No. 122.
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The Genus Macclintockia from East Asia.
(Résumé)
By
Seido” ENDO

We have no definite informdtion as to the systematic position of the genus Mucclintockia ; some
species of the genus has usually been recognised as a representative of the Urticaceae or Myrtaceae
on the ground of similarity in the leaves but one of the species, M. lyallii from Kobe, has great
similarity to the leaves of Putamogeton franchetii, one of the species of Potamogetonaceae.

From the geological occurrences it appears that the genus was widely distributed from the Cre-
taceous to the Miocene, butl it was absent in East Asia in the upper Miocence age. The specimens, -
which were stored in the Institute of Geolozy and Palacontology of the Téhoku Imperial University,
Sendai, are as follows :

1. Macclintockia trinervis Huer.

Localities
1. Tei, Maoka-mati, Karafuto. (Nisisyakatan formation) (Figure 1.)

2. Honbetu, Mikuéaymna-mum, Sorati-gun, Hokkaidd. (Poronai Series)

3. Horonitatibetu, Numata-mura, Uryu-gun, Hokkaidé. (Poronai Series) (Fugure 2.)
4. Yubari-mati, Yubari-gun, Hokkaidd. (Poronai Series)

5. Ofiai-ike, Suma-ku, Kobe, Honsyf.

1I. Muacelintockia cfr. trinervis HeEr,
Locality :
Konsyun, Manchoukuo.
III. Macclintockia lyallii HEER.
Locality : i
Okuhata, Suma-ku, Kobe, Honsyf.
IV  Mucclintoekia sachalinensis KRYSHTOFOVICH
Locality :
Tymovskaya Padj near Niklewicz’s coal mine, North Saghalin.
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(B0 16 42 2 B 15 HER, 2 A 24 HEZ#D

CHEEMEEONY 330 m OEMAENIR D S TR TS LRI L (3R 184, 36
), KRAMEHEEL s EA % FE GbEk 19 &, 305 H) Lk, 14 FHHOENARHE
O 8 A5 T D BAFEIG T 30T LIRS X it 7225, YUY 2357k K D77z dIcAFR S 2 ) £

L B LA A DO, PHHORMERERE O F, TWRICE CF~32Wn TS, il

R T 2HER 2 B0 TH B, Tx BIHLFIRCHEEAY, O _LFUEEH OFFHT R~ Tl i<

RELxBIkRkicrT 80 T %, BEADABRIC LTARTH 2 bORMEETEFBAZT

HF2IIC L7,

ZED T

Textularia gramen d’ORBIGNY ..ueveiveeeeecns F
TERIAUT IO BD:jorisies g iets s o torode sl aitiate Tavuiniois st sistots R
Quinqueloculina agglutinans d’ORBIGNY ........ A
Lenticulina (Robulus) gibba (d’ORBIGNY) ...... R
Lenticulina (Robulus) limbosa REUSS ...oov.n.. R
Glandulina laevigaic A’ORBIGNY ..ovvvuveenens R
Dentalina communis ’ORBIGNY . ....... Ty R
Dentalina emaciaic REUSS «.vveuesereasonacvan R
Saracenaria italicc DEFRANCE  «.vveuevnvneanes R
Lageno hexagona (WILLIAMSON) «.uvevvneescns F
Lagena cf. striata AORBIGNY ...vuveninenenenen R
Lagena striate strumosa REUSS co.ovveiiiininnn F
Lagena semistriatc. WILLIAMSON .....vveien... A
Lagena laevis (MONTAGE) . ..vuieenssansusosans R
Lagena clavaia (FORBIGNY) ..oovveniuunnnnnn. F
Legena gracillime (SEGUENZA) wvvueeeivenenen. F
Lagena ampulla-disteme (RYMER-JONES) ...... F
Lagenodosaric secalaris (BATSCH) ....... gt R
Guttulina lactea (WALKER and JACOB) ........ R

Guttulina yamazaki CosamaN and Ozawa ....C
Guitulira cf. kishinouyi CusaMAN and OzawA..R

Polymorphina charlottensis CUSHMAN .......... R
O D A O S DI e e e e e e e he T s R
Sigmorphina SImaensis Ny SP. «ouvevrniineeinns R
Nonion scapha (FicATEL and Morn)Ea srests A
Nonion boueana (A’ORBIGNY) +..vuveneenrnsenns A
Aoy CTTy 0 ) SHERI R S S SR S S e R
Eiphidium crispum (LINNE)....... e R A
FElphidium advenum (CUSHMAN)....oviirenenn.. R

Elplidiwm granulosum GALLowAY and WissLer R

BUphidivm SnAense D, §P. «.uvunwnnnnenecnsn. R
Llphidium faba (FicETeL and MoOLL).......... R
D RS Dt Pt s AR e by, S0 o o R
.Bol‘z'vina dilatala RBuSS IR e et o ot R
Bolwina striatule,. COSEMAN . .. ..veeeunneennn.. F
Bolivina robust@ BRADY +..vvvvveeeeunnannnnns R
Bolivina pusillc. SCHWAGER . ..vvvvnneernnnenns. C
Bolwvina hantheniana BRADY .......oovueuen... R
Bolivina subangularis BRADY . ....eeuureeennn.. R
Boliving sirigosa BRADY ....ovsueininnnnnnss C
Loxostoma Earrerianum BRADY .....ovoueenn.... R
Bulimina, margiratc A’ORBIGNY ....vvureennenn. C
Bulimina: SUNGENsIS I SPIE v yiaisiave s o s e s sain stas R
LTI R reroro s slateals ohoes mraso il e e ReTars aisia e o's « R
Geminospira SUMAensis N, Sen. M. SPi..eeeueen... C
Reussella spinulosa (REUSS). ... .. IS e | A
Uvigerina cf. peregrina CUSHMAN .............. R
O RO ED e s oo L N s R
 Siphonogenerina raphana (PARKER and Joxes)..C
Siphonogenerina striata SOHWAGER ....i.ves... C
" Entosolenia globosa (MONTAGE) .ivvvasnennctnn R
Flissurina orbignyana (SEGTENZA) «..vovinuoun.. R

Fissurina lacunata. Burrows and HorraAxp ....R
Fissurina marginata (WALKER and Boys) ....R

Oolina laevigata A'ORBIGNY «.vuviveenenneenenns R
Oculitellla irreqularis D. GEN. N. SP. «vvuvveeacnns (0}
Discorbis rosaced (A'ORBIGNY) .cuvvvneeeneeanens R
Rotali. beccaryi (UPNNE) S0, o v tiete otats e aiaisoiae s R

* Transactions of the Palaeontological Society of Japan, No. 123.
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Rotalia japonica HADA ....cvvvvenrnienennnns A Globigerina cretaceq d’ORBIGNY v.vuveeennnesns R
Rotalia papillosa compressiuscula BRADY ...... C Globigem’na ) O R D AT R L et T R
Rotalia schroeteriana CARPENTER ....eveveene.. R Globigerina (Globigerinoides) rubra (A’OrBIGNY). .C
Eporides dutemplei (A’ORBIGNY) ..ovvvnvnennn. A Globigerina (Globigerinoides) triloba REUSS...... R
Eponides exigna (BRADY) «..vviivernennnnennsss R Orbuling untwerse d’ORBIGNY .....oeeevnneennns R
Cancris auricula (FicaTreL and MoLL) ........ C Pulleniatina obliquiloculate (PARKER and JONES). R
Cancris oblonge (WILLIAMSON) +vuivneivieennns F Globorotalia hispida MS. «..cvivneriiiinnevne. R
Cymbaloporella bradyi CUSHMAN, «vvuvernrinn.ns (0] Anomalina punctulatc d’ORBIGNY ...voveennnnn (0]
Cassiduling orientale CUSHMAN +..vvuvevnnnnnns R Planulina wuellerstorfi SCHWAGER . «.....ccuunn. R
Globigerina bulloides A’ORBIGNY  vvvvevnvnrnnns A Cibicides bertheloti (AORBIGNY) «uvvunevnnnnnnns R
Globigering mnflata A’ORBIGNY ..vveveeenenenns R . Cibicides lobatulatus (WALKRER and JAcoB) ....F
Globigerina aequilateralis BRADY «..vuvvvunns.. R

Notes: R, specimens less than 4; F, more than 5 but less than 10; C, over 10 but less than 20; A,
more than 20.
EROBICH 2RI N2 PO T T HE, THIEIKLT 5, COBRIIHBEHTEDLN
AR RATHBENE bREOFMRNOME T TRLTH %,

Textularic sp.

ME 1 DOREARDS D B D H THGEHEOBTLMTH 5D b HiLIE\no HHOHESEICHKRT 5
b DOTEAE LMD BMANOIIC bHE LE WV,

Guttulina yamazakii CUSEMAN and OzAwa, 1929.

TRLOBICFE L0 E D, BIEAED 1 B kishinoueys O T TH S L M5, BL
7B IEHFELCIT WD b OB TH 2,

Polymorphina sp.

W 8 5B, P. charlottensis OREERIOLS % HIBCELIT 225, ThTd 5 LBiET 2 %
2,

Polymorplina (Sigmorphina) simaensis n. sp. ( #=1 )

HELERETH 20 DR L L TAET DI BEHRARTS 273, Ric
A, /NER ORI AU B B RBE O, KRB RE RS2 O TH
Bhsb, WL CHA & D 72

HE D ¥ BT E R Din TH 5, :

PRRFF2L, e b T, KEMEGEERSOTHIXD, —FHRBOMK
VWEF B T BT 5, HZBERICE WL TERE (RFtOSHE &
) I BAIL, #EAE PRI A T kT, AR Sigmorphing kotoi

o,

CusamaN and Ozawa, 1930 A 2#EpBH) |02z 5094 L <L H o
BHBEHDSMTH Y, EESKRRICH CERADTY b, &2 Y

BWETH 5, £2 0.9, [FE 0.5 mm, % 1 @ Sigmorphina
B AAlE Sigmorphing % i & 593, 2% Polymorphing OFEIE & L TR SR,
LTRA&o HTLWRATH B, % B2, BROEIIE/NEROFHOML THOT, HLEL WL
FIIROIENL A HHERR & A0S ORI TR S 575, FILEARSIED BHA 5, Bl %5 L>
\EEOBREBELTENT, BOOEEERL, bO LT <EbnL LTh %,
—
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Nonion Sp.

Ho> Nonion © 2 WIS B 50K, WERHE 1 DTh 5, EHOLV, OHHCDHY,
e AHS R ST TE BT, B R A B\NDS, LIES (A0 E VKD & <.

Elphidiuny sp.

B S O, Moo AFC bIE L\,

Elphidium simaense n. sp. (55 2 [

4 oH Y, KPERAE BN L O ¥ REICHRET , MO ENT NI TROML TS %0

Br 7 ve v B, BRRERD D, BOWERRALETWD, Bikdx Ml 5, /4R LE
BEYPIE S TVE 9, RA RS ciET 2, ERMATIRNLA L, RILIZHE o
2 D L CTIRAR B ORI I, SEROILIBAKIc LTlid |, ita :
ORI LBATH L A\, ik % b OBEHMOERS 0.7 mm
L, #iX Tk 0.32 mm THAEMERIZE 2/8 TS 2, BoJE2 0.lmm
Iy TAY/NIE KL 007mm FETD 5, ki

AR L L WEE AR AILTD %, Bic—F Nonion DTS % 45 2 B Elphidium
%3, WADsic Elphidium OYtE% BfELTH B, MOMEL b b/hdvwiFh & ngi"”’e 2kDoiype
BAEABS WO TE L RS A\,

Bulinmina simaensis n. sp.

KEL, BRI B, FZRENRD D TIEEEL, R B. fljiensis Cusamax, 1933 &
B. echinata A’ORBIGNY, 1826 il CThH %43, IEEBICHIWE/INAE FHEOBHCIN TR S, Hith
Bulimina OEFPE B L, A A2 bDOTHEHAV, HizlidE S 0.29 mm, §F 023 mm TH 5, 3
OFLZIBHH TS 5, ME4 DDEAD 5D H, KEARBIERPEIEIHCEZCHTH 20T
IR R IR T o

Bulimind sp.

NEHME 1 DDOEARTR A CIERMTH 2 O CHEELRET 2o

Gemvinospira simaensis n. gen. n., sp. (25 3-5 [&E]) _

BT T 2 U/ NSRBI O ZRSIIREE L, FRAE TH D THRBEIRBICIET D A D7ef
TdH ) ABLRIEFERRC 2 JITH 5, v Z ) TRTHLEOND D, FIECEEE 2K RT,
2 FlozFoRliEoNHlicd 55 RECHIOE L b /& L, B, MilozofiEks
b BT 5, SO Rk O RiTE ik AR p—
2L ORI, ZNICEAICIET 2505 1 :
D5 Y, Ex AREZEZEORTEIC bAHE T 3 00E
1 BEERAl, DL ) bE L D IcistE
REA IO, Kz AMIIZ 0k BHlEWHIH
¥hHELTHB, £ 05mm IFTHB, AH
BICEREEPEOHNH b 3 ¥R L %,

Bulimina convoluta WILLIAMSON, 1858 & W».3 : T D . O
’ #H3M geminos- 4@ F E 1A E
2 LWL ARBOMOR E B, pira simaensis m. A paratype  Aperture
Uvigerina cf. peregrina CUSHMAN sp. type (Dorsal (Ventral view) . xj00

W 1ok, BERsH CEREsboc— o <10 100

o
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3, E1L Bravy 28 U. pygmae & U. aculeats OFHEFELET2bOTH %,

Hopkinsina sp. s

w1 OpRe 28D ) o ABOMNOEZL 5D EDHEN,

Oolitella irregularis n, gen. n. sp. (&5 6 &)

BEAHATH D, BEHExT—ELAV, FERRE»?BSD Y, I THHBPR I —E Lk
Btim o B LWEOEINSMER A (B
MTBboom THh, HRAIEDIOI
{THB, BICIZNERD B5DT Entosole-
nia (TR RV & b Wi Ofng FRA
BHEILEERZMBENTH ARV,

Globigerinda sp.

INE WY TRENCSERLET Do HE1DT
WHRLThIOTRZEYEH 5,

Globigerinoides triloba REUSS, 1849.

BRI IZATE % G. cyclostoma {ITHTT
DR, ZRELLAWOTHEGCITES
%, G. cyclostoma (LB ¥ FHO/NEWEED
BHBTHY, AEORICLELENDTD D DN
D 2L B, T G. cyclostoma GALLOWAY
and WISSLER HA%% —FESRT % DS B
%, M2y +— v THRILLIR 2 G. triloba
LBfEOERRERACE—E LAV, RIEXR
FH (L Globigerina Y ) b BEAXTE 75 Glo-
bigerinoides TBTXETH 5,

Globoratalia hispida MS. e,

MEl OB BT THBDTHEDOEEY A # 6 B Oolitella irregularis x100 % 7z 2% R
a3, fOT G. hispida ES0 Pkl 0 ETPROL type &3
HhV, EHrDD /N2 WETD 5,

yhoﬁﬂm&mf%am%7¢~%@ﬁfamHﬁ@ﬁﬁ%mb%ﬁﬁﬁoﬂﬁféD 25
B+ — 7 & ORISR RREPER O fEHic X b3, BRICRG 2 2f&0ERED AL K
BERTHB LET 5,

Pleistocene Foraminifera from Sima, Mie Prefecture.
(Résumé)
By
Jird MAKIYAMA and Tamotu NAKAGAWA

Of the 80 species of Foraminifera listed above, notes on new.species and some indeterminable
forms are given in the Japanese lines, while the new genera would be interesting to micro-palacon-
tologists of all countr es.

=l
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Geminospira n. gen,

Type: Geminospira simaensis n. sp.
Test obscurely rotaliform, turreted, unequally compressed laterally; chambers incompletely bi-
serial, inner chambers smaller and less in number than outer chambers ; distal wall inflated, with a

groove on the ventral side; aperture narrow, on inner border near suture; wall calcareous, finely
perforate.

Geminospira simaensis n. sp.

Test elongate oval, dorso-ventrally compressed, dorsal side fiatly convex, ventral side more convex,
periphery rounded ; early chambers of microspheric form compactly coiled as in Rotalia, later un-
coiled forming arcuate adult part, chambers in two rows, 8 to 1l outer chambers and 6 to 8 inner
chambers, inner chambers smaller, lunate in cross section, a little embracing dorsal inflation of outer
chamber; a few early inner chambers invisible from ventral side ; sutures not much depressed, early
outer sutures feebly limbate, early inner sutures slightly apressed ; distal wall inflate, furnished with
a groove on its ventral slope and just in front of the median suture extending in spiral direction;
apertural slit on the inside border of the last outer chamber along the suture with the last inner
chamber, not extending below the groove. Holotype: length, 0.52 mm., width, 0.24 mm. A paratype:
length, 0.45mm., thickness, 0.14 mm,

This species is apparently in relation with Bulimina convoluta WiLLIAMSON, 1858 which seem to
be another species of Geminospira. Geminospira conroluta from Torres Strait figured by BraDY shows
oblique outer sutures and a zigzag median suture unlike the present new species. Moreover it differs
from the latter in having more strongly coiled test and much wider inner chambers. In some speci-
mens of Geminospira simaensis, the inner chambers are elongate and oblique to the median suture. It
is not certain that this genus is allied with Buliminide, but it seems to have something common
with Cancris and Baggina.

- Oolitella n. gen.
Type: Oolitella irregularis n. sp. Y
Test irregular, chambers usualy inflated, variable in form and size, without regular arrangement,

first chamber tubular ; wall thin, very finely perforate; aperture circular with an internal tube, free
at the inner end.

Oolitella irregularis n. sp.

Test very variable without a definite form ; chambers up to 7, irregularly ovoid, not in spiral or
linear arrangement, addition of a new chamber taking place upon any part of the earlier chamber ;
suture sometimes constricted ; first chamber tubular, smaller than the rest; wall thin very finely
perforate ; aperture entosolenian ; maximum long axis of chamber, 0.35 mm.

This very special form the Pleistocene of Sima is quite new to our knowledge. It is like Ad-
herentina SPANDEL, 1909 and Cayeuzina GALLOWAY, 1933 in outline, but it is clear that they are not
in relation. The young examples have some common characters with Entosolenia WILLIAMSON, 1858,
such as in substance, fine perforation, aperture and interior tube. * Monothalamous Entosolenia is said
to be a later form of the complex phyletic lines of Buliminidee. Oolitella may be a form a step later
than Entosolenia, in which the early way of chamber arrangement has been missed.
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LHEE RER X b ES 22X 7 2 % B (Platanus) LA™Y (BiR)

mElt kA = I
Ok fifd — 3.

C(BFn 16 42 2 § 15 HE, 2 )3 25 HEZE)

WEREED Platanus {07 TR TIRRTICGEEIBE - 02954 b, P. aceroides Gorpp., P. Guil-
lelmae GOEPP., P. sachalinensis ENDO, P. Heeri LX., © 4 FE ¥ 2LF et FEHh Fr ONHBE R LIt D
WTRERICES B, Platanus BIXHEEICHW THH SR FEOCHLDBEO ftic BT 2467/ 0472
BRENAVWT L\, MHEEOCREIND bOIHA & LTHEAELAW T &ICiiv THICER 2
NTh 5, :

R ALE FERDOHE=IRE X VE L Platanus THENT 5 & & #5H 7= 5 FEA K OEE
HZHE 132IcR T, £ Platanus Heer: 1% O. HEER B3 Y §HEA Y = fEEDHELE L b 508k
L7z DT, Fficike oEHRRE Y,

13K Jbigl-HeR Platanus {haHE W3

H % = #a
WA & 4 = :
i i A% W TR | DI | e A | I
it Ela i Jb Jb
VA it i i 1
A% Gl 7 PR | WRER
FHERFS ypB it il Al | Bt
% K ﬁ@ 7)%95 D3 7 43
e a | Bl o® | KR BR
H f H g B | 7IFk
P. Heery ) X : g
Cfr. P. aceroides latifolia Kx. x i3 e
P. aceroides GOEPP, X x H Hi
P. Gu llelmae GOEPpP. X X X X 3 =
P. Mabutit sp. nov. e =
P. sachalinensis ENDO X

Platanus OHFIECHFIREBET, T 02 2ERETILOKEL RKESEE T Fo>T
HH4INE b DT, KEOMF Platanus OIERIDOLEEL RS BICELSTDH 525, B BN
TN T DB STEATAE LI L E~BDORERTH B 5o Platanus OHFRIERKRG LTRD 4
ERFIC AT BB,

(8 PRZYL, P. racemosa HIFF
WAMICAET 3L P— 13 ey b opientalis-P, occidentalis T8 (P. aceroides TVEE)
o> 5381 1 B R AT AR { i BURE R o—P. Guillelmae FIEE
I HI T ICHEAE 2RO MR R 03 % »—P. bosilobata HIEE:

* Transactions of the Palaeontological Society of Japan, No. 124.
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z O P. basilobata FEEZMATED A THE=ALO LT b A ENTH AW T \ T P. Guillelmae
BIFED b DXL D 593, P. aceroides BFELFUEOTET 22 L954(, BELTRIADDOT
%<, P. aceroides BIEEOFOFED 5 b OUEERDIERI ¥ A TH A b ANARTSHCH h, F
BIEDOHZLOTREE A —EHOMAIERHAERED L AR TR W T b~ THO THMOE k%
Vo AL LTRVERDS WO T O 3 BE—EAZIRT, 0L OWADKE, ok
R, SR OHE oMY, IEXHOMECIERHEIC k> TH, BESE 2N THIBREAR SO
BL\n, EEEIE P. Guillelmae TP ZD ficiie OB T <2 b0y 5 545, AR
P. aceroides FIFED b D & OB EHELIZA L WD T, P. aceroides BIFEDTTIFEL LT o

JLIESE HERBED LA & P. aceroides Goepp, & P. Guillelmae GOEPP. DEEHIAIR DL Lo K
HOPATIER AR TERT 5, EOAS, MKIEEIAESCE D, IEEoRIRHE
OFEEIEE, WHREOWIEIURE, SIFKEOR JIFE REITHERDNIHRBICSET 5.

Z A CHEEWZ &R ERRARRIIRHRATRZNL L DAV A <, MLdEH—@itcBT 5
5, TR BRI DFTRICHIT & 0 AR5 5 P. Guillelmae Gonpe. #SEEMH U7eo FRICRIEZIIEE
MCB LA TS 5, RICGEETE L L 50 S N RO =0/ L b Platanus O
AR ONADHDIDTH 525, REICHRWTHH I F THl « 225 SIFHIL Z2Has 2 L THHic kD
7o 8D Platanus 1% T OAMRED FEE A LE O HIE RS EH O Engelhardtia [Ghs & P. Guillelmae
BEAHABSELTH B, :

Platanus Mabutii & L 7o Bifl 1% N5 HEBERIO R FEB L b EST 5 b OT, P. basilobata
TR L, EGsIERMOTHFERD LTk, D8 P. sachalinensis ENDO L{U5DTH

505 R RE=AY 2 L, 38813207 ¥ & S TR ¥ B o P. sachalinensis & 2 7wk
F£ DA BRI DA ¥R LEORHARDBLES AL VDT T OMBIEEL LT\,

@LRammwsMﬁmaKWMMN@%*3}V@&$7?Zﬁ@l—37mmﬁlbﬁi
% b D LFEHUS 295, IEH ICAT TBE A bR~ DEARRRF I L WEBEDORE Li~7%
ARILIEEOFEMRER X DEET 5,

AL HER DI ZALR I TR e Z ARSI Tl Platanus 125467 2358 4 L)
BULIET 28, BARERCRW TR, REERCARWTELAY RS F, tEEcRvTIlifgEsfio
FBREF L VIRCET 50OHRTH 5, foTAHL LD PHEEUOTARBRAEL Y EBE R L
boLBENS,

T MR FREE b R A S AR I B R o

Studies on the Cenozoic Plants of Hokkaidé and Karahuto. VI
On the Tertiary Platanus from Hokkaidé and Karahuto.
(Preliminary Report)

(Resumé)

By
Saburé Orsur and Kazuo HUZIOKA

More than 40 species (of which six are living) of Platanus are known in the world, the oldest
known being the Cretaceous. They may tentatively be divided into four groups in respect to the
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foliar characters: (1) Racemosa group, leaf deeply lobate, (2) .Aceroides-occidentalis-orientalis group,
leaf shallowly Jobate, (3) Guillelmae group, leaf not lobate or obsoletely lobate, and (4) Basilobata
group, leaf peltate. Of these groups, the foliar characters between (2) and (3) appear to merge gradually
from one to another in many cases.

Among the Tertiary plants of Hokkaidd and Karahuto the present authors dlscrxmmated six diffe-
rent types as follows :

P. aceroids GoxpP.

Isikarian Stage (Palaeogene).
Hokkaidd: Woodwardia Sandstone of Central Hokkaid6 ;
Uryll coal-bearing beds of the Uryl coal-field.
Karahuto: Naibuti coal-bearing beds.
Urahoroian Stage (Oligocene-Miocene).
Hokkaidd: Syakubetu coal-bearing beds of eastern Hokkaidd.
P. Guillelmae Gogrp.
Isikarian Stage.
Hokkaidd: Woodwardia Sandstone.
Karahuto: Naibuti coal-bearing beds.
Urahoroian Stage.
Syakubetu coal-bearing beds in eastern Hokkaid6.
Kawabataian Stage (Miocene).
Hokkaid6: Kayanumé coal-bearing beds of the Kunnui Series in southwestern Hokkaldo
(as cfr. P. Guillelmae).
Cfr. P. aceroides latifolia KNowrLT.
Isikarian Stage.
Woodwardia Sandstone of Central Hokkaido.
P. Mabutii sp. nov.
Urahoroian Stage (Syakubetu coal-bearing beds).
P. sachalinensis EXDO.
Isikarian Stage (Naibuti coal-bearing beds of Karahuto).

P. Heeri LESQ.

Cretaceous (near Due coal mine, Russian Karahuto).

P. aceroides and P. Guillelmae are common and oceur in association in most cases. Cfr. P. Guillelmae
occurs from the Neogene beds of the Kayanuma coal mine, and this is the youngest record of fossil
Platanus in the Asiatic continent (the authors recently recognized 'another Neogene Platanus from the
Engelhardtia-bed of Tydsen). P. Mabutii and P. sachalinensis are characterised by having peltate
blade. Cfr. P. aceroides latifolia resembles the original specimen but is somewhat imperfect to admit
precise comparison. P. Heeri has been recorded only from the Russian Karahuto but not known from
Japan.

In Hokkaid6 and Karahuto the development of Platanus began from the Cretaceous and it flou-
rished most in the Palaeogene. It may be certain that it existed also in the early Neogene, but
possibly disappeared since that time from these islands.

The details may be printed in the Journal of Faculty of Science, Hokkaidé Imperial University.
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(Marlea= Alangium)* P (B $R)

HMEMHLE K A = Bp
WL gk fid == el
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v Y %8 (Marlea ROXB, = Alangium LaM.) OF BRAEAFRVH/EE X VIREINTHE
Vo MRUAS IZHERS LHBL T X WM CHEREEICE < HOZMAT L Th 5o BIDHMAH
FRIT X Alangium salviifolium WANG. (/- IEFE), A. Faberi Oriv. (PU)I[«F&EPE), A. Kwang-
siensis MELCH. (JEPY), A. Schweliense W. W. Smira. (ZER5), 4. Chinensis (LOUR.) (FREd+IL
T B B S )1 R S TR B MR SRR 7 ), A Kureii Crats. (iR %
S TLER b B BEPG WL 7 4 e + v % v & ¥ X)), A. rotundifolium BLOEMB. (FF - 7LFG)
B A, platanifolium HARMS (JLPGHdL7TAR-D0)I]) 50F5F %0

T HAFNE Zi et RN c R TR T fn { Marlea platanifolia & M. chinensis 73 Bg { 4>
i3 5%

Marlea platanifolia SivB. et Zuce. € I F v Y 7 F A fHHH
forma macrophylla (Sies. et Zuce) Waxa. v J 7 %
(=M. macrophylla S. et Z., M. macrophylla var. trilobata Naxrar, Alangium platani-
phyllum Harys var. macrophyllum WANG.) AbHER AN « 1957« FuH « R 1 «BR 8% « 35
forma veltina (NAKAL) © 5V FY Y 2 %, BiiE
(=M. macrophylla var. veltina NAKAI)
(forrﬂa. sinica (NARAI) + ¥ ¥ ) 7 % AFHE, ZH)
Marlea chinensis (Lour.) Druck Rk, Wz« FIBE Bk
(=M. begoniacfoliac Roxs., Alangivm begoniaeforium BAILL.)
var. wipponica (MASSAM.) Y=V Y 2 %
(= Alangium chinense Lour. var. nipponica MAssaM., Marlea premnifolia HoNDA.,
Alangium premnifolia Ownr, Marlea begoniaefolia (Nox RoxB.) IEERAE
var. taiwaniana (MASSAM.) 247 v7 Y 7 %

(= Alangivm tawiwanianum MASSAM., A. chinense REHD. var. taiwanianwn Ko1pz.) éﬁ
1937 4¢ PorBURY [%|% Alangiophyllum & \» 3B B % AIZE L% Tk California © La Porte
flora (T TFEBIIE LA IAH DA SEE L 2T V) 2 % B DIEC iz b DTS 523, IS peltate
form ¥FF Bz L &, S HEEL stem BEOWEFF T oL i HBRLEh, BT1E 1
1 (d. petiocaulum POTBURY) T 5o
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1939 4£ KRYSHTOFOVIOH FCK BORSUK: FG|E Ficus tiliaefolia (Al. Br.) HEER & Biithneria
aequalifolia (GOEPP.) MEYER & ¥ —IELTI v Y 7 ¥ B Ic&® Alangium aequalifolium (GOEPP.)
KRYSHTOFOVICH et BORSUK n. comb. & L7z, RO Z DFRIZBIERIC I WD TH 545, THICK
SKABRESE D, T fHE I TN E B Bl HEER 23S Ficus tiliaefolia & L TitdkL 7
FERDHAIEORIHMEMEDOESHIC Ficus £ \ni X ik Alangium (=Marlea) (3 BT545
BRTH b, H Biittneria aequalifolia & KRAUSEL K MEYER RRECAS FEA T o H40AZEIRIRA
B. integrifolia < B. aspera [T H 593, FREIC Alangium rotundifolsum 1< bIEFIC L { P2 D
T, TNABEROZEI:ML Alangium LT 2DRBRARAE L EE XA VDS, TORNMATEER [F—
BT 2R BBEREMRE v, BicX z OMEARECRE L TR b, B bBEOH =T
B DERIEE F T 22MECELARMO LD Y, BAOEELT 5L LTHHOTAE RS2
BLEREL Tt T & kR A W, HERDBUHBIRE « (2, ALHEEALE D) mikfeaE X b
Biittneria aequalifolia CRIEIND WAIEZE LLET 5, THICOW Tk 3 ic B & FiHHc
MBS L TRl ~<52% ) TH 5,

£ Ficus tiliaefolia & Biittneria aequalifolia D£4FExH (Mo THHT 2 &, BAix Alex Brown K&
1845 4= 4 = Oeningen X Y #EMbF 2 3tk LicH: Cordia tiliaefolia Al Br. & U T4 i T % i 12 52 ik
PEFR Lo &, 1850 4 UNGER K2tz @ Cordia tiliaefolia & —F&ICHhi4 e Tilia pricca Al. Br.
¢ 2 —#%1c LT Duombeyopsis tiliaefolia (Al. BR.) UNGER & s, [BRic D. grandifoliac UNa. ZFRIRL %o.
H% 1852 4 GoeppERT K% Schossnitz @ EEFHE i X ¥ Dombeyopsis aequalifoliac GOEPP. 2 ik L7co &
253 1856 48 O. HEEr Ki% Cordua tiliacfolia Al. BRr., 1845 ; Tilia prisca Al.BR., 1845 ; Dombeyopsis tiliaefolia:
(Al Br.) UNGER, 1850; D. grandifolia UNGER, 1850 Zut D. Stizenbergeri %% —3% LT Ficus tiliaefolia
(Al. Br.) HEER, 1856 ¥ s, LA2ic 1919 48 Fr. Meyer K D. tiliaefolia (Al Br.) UNGER, 1850 ;
D. grandifolia UNGER, 1850 Zt* D. aequalifolia Gorrp., 1852 % —i% LT Biitineria aequalifolia (GoEpp.)
Fr. MEYER KBS, Bl ol Ic/BIE4 IS8 Ic 858 L% 23, HEER Ko Ficus tilinefolia & MEYER R
Biittneria acqualifolia FHGITHRE LR RMRELTHZ, L2 S OFEFIEC ORFES 24 HICHEFIC
R LEE LCRMES ¥, & 2% KrYSHTOFOVICH & BORSUK FiK#5 & DRIH & BlIEB T Alangium aequa-
lifolium (GoEpp.)' & LTT 2%, IEL 1k A. tihaefolium (Ai. BR) ¢FELETARE bR WwD THB, ko
Tzhix Heer K& MeYER KoERE Ico v THES 2 IE L, RO 233 3 Hpi b TDH 3 & B

RN T \CRET AHAE (VY 2 %) BEMLIIECHRKC L 20T, i LELEE 1
FRCFRTIL, T TR0 LEICAR L BEN HMSTEEL, &< &) iEfike b
Ok ENMEND, Cﬂ%ﬁmnéﬁﬁiﬁﬂﬁffl LLLTH B, BEfbIAFED Marlea plata-
nifolia TCHUSR ¥ FF 5 b DL M. basitruncata sp. nov., M. kusiroensis sp. nov. KO M. tai-
heiensis sp. nov. © 3 FWT, ILHEEAIEREOEEWER, YINEHRED RIS RUHERDE

01 2% gl HERERE Marlea B

= % - S R I A
M. basiobliqua sp. nov. b BRI S E AT
a5
M. basitruncat: sp. nov. [7] AE)
M. kusiroensis sp. nov. JbE AR B R A ST Mg
M. taiheiensis sp. nov. FEA AR e ) ZABOR B R o
pches 41* r——
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IR & Y EES %, ABOIARITR—IRRORERE cb b, FAIEBEOJLAZOTH
ROSMOINR & F 256, ZEMAROHRT 2R E b AEFADOFEES b R TIbigE LU DL
FECHHE T 2EBE~LN D, R M. chinensis FD b DiF M. basiobliqua sp. nov. DHT, L
&, JLEERIFREEMIAROMCSET 5, AR REAR—SHFCAMT 20T, HAKC
BT ERILM RS ¥ S OJUR & L, AREULADCERIES L ERRBEFART 520 L AL
N5,
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Studies on the Cenozoic Plants of Hokkaidé and Karahuto. VII.

On the Tertiary Marlea (= Alangium) from
Hokkaidé and Karahuto.
(Preliminary Report)

(Resumé)
By
Saburd O1sHI and Kazuo HUZIOKA

There are about eight living speciesof Marlea (= Alangivin) distributing in Japan, Manchoukuo,
China, and palaeotropical region of southeastern Asia. Of these, M. platanifolia Stes. and Zucc, and M.
chinensis REEDER are living in the Japanese Islands, the northern most limit of the former being Prov.
Kitami (N.L. 45°) of Hokkaidd, while the latter the southern Kyusyfi (N.L. 32°).

The authors recognized four different types of fossil Marlea from the Tertiary rocks of Hokkaidd
and Karahuto. They are M. basitruncata sp. nov., M. Lusiroensis sp. nov., M. taiheiensis sp. nov.
and M. basiobligua sp. nov. The former three are the type of modern M. platanifolia, while the last
one is the type similar to M. chinensis. M. basitruncata and M. basiobliqua have been derived from
the Woodwardia Sandstone of the Isikari Series of Hokkaidd (Isikarian Stage; Palaeogene), M
kusiroensis from the Syakubetu coal-bearing bels of the Urahoro Series of Hokkaidd (Urahorian
Stage; Oligocene-Miocene) and M. taiheiensis from the Esutoru coal-bearing beds of Karahuto
(Kawabataian Stage ; Miocene).

In 1939, KrysarorovicE and Borsuk brought Ficus tiliaefolia (Al Br.) HEErR and Biitineria ae-
qudlifolia (Gorpp.) MEYER into one species and adopted the generic name dlangium taking the latter
specific name. The present authors agree with these Russian authors in that the genus Alangium
(=Marlea) is the more adequate generic designation for the named fossil types, yet the present
authors bear a different opinion in bringing them into one specific type. Types referable to “ Biit-
tneria aequalifolia” are rather common in the Kawabataian flora of Hokkaidd and Karahuto, but the
comparison with the living types bearing similar foliar characters is now carrying on.

The details may be printed in the Journal of Faculty of Science, Hokkaidé Imperial University-
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On the Discovery of Phacops (s. s.) from the
Nakazato Series (Middle Devonian) of the Kitakami
Mountainland, Japan*

By

Toshio SucivyAMA and Hirosi OKANO

(Read February 15 th, received April 2 nd, 1941.)

Remains of trilobites are exceedingly rare in the Japanese palaeozoic, and there

Table 1. The succession of the palaeozoic strata in the southern Kitakami

Mountainland, previously published by the senior author is as follows :

Geological age

Formation

Characters

! UBIULIOJ

81010} 1110 IE])

UBIUOAJ(] |

eI UR; 105)

Toyoma series

Slate, fossils rare.

Kazanian ?
Slate, sandstone, conglomerate and limestone; limstone
SalenrTan Maiya series dominant in the lower part. Fossils: Fusulinids, brachio-
pods, bryozoa, corals, trilobites, calcareous algae, etc.
Moskovian Heavy bedded slate and limestone in alternation, with
3 Onimaru series schalstein in the upper part. Fossils: Corals, brachio-
Visean pods, ete.
' Trachytic tuff, slate, sandstone and limestone; very
Tournaisian Tybanzi series fossiliferous in the lower part. Fossils: Brachiopods,
corals, bryozoa, trilobites, ammonites, etc.
Fine grained trachytic tuff, more or less conglomeratic
Etreungtian Omori series in the basal part; particularly fossiliferous in the upper
A part. Fossils: Trilobites, brachiopods, bryozoa, etc.
Trachytic tuff, witk conglomerate in the basal part, fos-
Nakazato series siliferous in the upper part. Fossils: Brachiopods, trilo-
bites, radiolaria, ete.
v Partly green adinole and partly siliceous slate, with a
Gedinnian Ono series limestone in the basal part which is very fossiliferous.
Fossils: Corals, erinoids, stromatoporoids, rad olaria, ete.
D s Takained e Chiefly green adinole, with reddish parple radioarian
O‘M; S Sy Sl slate in the basal part. Fossils: Radiolaria.
Hravy bedded limestone and phyllitic slate in alterna-
¥ = 5 i tion, limestone very dominant in the lower part an-d very
i Kawauti series Paie - ;
Salopian fossiiferous. Fossils: Stromatoporoids, corals, bryozou,

calcareous algae, trilobites, brachiopods, ete.

Transactions of the Palagontological
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358 Toshio SucivamA and Hirosi OxANO

are a few records of some pygidia provisionally identified to Phsllipisa® (sens.ext.)

found in the Permian Maiya series of the southern Kitakami Mountainland and
the contemporaneous deposits of the Abukuma Mountainland. The palaeontological
and stratigraphical works by the former and present members of the Institute of
‘Geology and Palaeontology, Téhoku Imperial University in the southern Kitakami
Mountainland, have recently greatly extended the geological distribution of trilobi-
tes, and their remains are now known from at least four other different horizons,
Kawauti, Nakazato, Omori, and Tybanzi series. In the upper part of the Omori
series trilobite-remains are particularly abundant and some of them are fairly well
preserved.

The present material was collected a few years ago by the senior author during
his field work in the southern Kitakami Mountainland, from the Nakazato series,
the precise locality being the south-west slope of Takainari-yama in the Kesen
district, Iwate-ken. It consists of an incomplete cephalon and a left eye both belong-
ing, without doubt, to the same species and bearing features the characteristic of
the genus Phacops (s. s.) which has been established by H.F. EmmMricE® in 1839
on Phacops latifrons BroNGgNIART from the Devonian of Bohemia.

Phacops (s. s.) is a characteristic trilobite of the Devonian and upper Gotlan-
dian and more than 40 species have been recorded from the world, in so far as
known from the literature consulted. Many species of this genus are from Europe
and North America, while only a few being known from the southern hemisphere.
During the thirty years past, this genus has been repeatedly reviewed by F.R. C.
Reep®, R. Weperinp?, Runorpe and Emma Ricater”, D. M. Dero®, and others,
and its generic status was made clear by the thorouth revisions by RicETER in
1926, REED in 1927, and DEro in 1935. The Asiatic species of Phacops (s. s.)
are shown in the table 2.

As shown in the table @, all the known species occur from the Devonian. The
Nakazato series from which the Japenese material now at hand has been derived
is also Devonian in age, and the occurrence of the genus in Japan is the first
record and is particularly interesting from the view of its geographical distribu-
tion in the world.

1) I.HAvAsArA: Some Permian Fossils from the Kitakami Mountainland. Jap. Jour. Geol. Geogr.,

Vol. II, No. 4, p. 113, 1923.
T. Nacao: New Locality of Trilobites. Jour. Geol. Soc. Tdkyo, Vol. 38, p. 255, 1931.

2) H. F. EMmrica: De Trilobitis. Disseration Petrefactologica. 1839. (cited after RicHTER's Fos-
silium Catalogus. Animalia. Trilobitae neodevonici. p. 75, 1928.)

3) F.R.C. Reep: Recent Work on the Phacopidae. Geol. Mag., Whole Ser., Vol. 64, pp. 308-
322, 1927.

4) R. Weperixp: Klassifikation der Phacopiden. Zeitsch. Deutsch. Gesell, Bd. 63, pp. 317-
336, 1911. ;

5) RuporpE and Emma Ricarer: Die Trilobites des Oberdevon. Preuss. Geol. Landesanstalt
N. F. Ht., 99, pp. 126-211, 1926.

6) D. M. Dero: A Revision of the Phacopid Trilobites. Jour. Palaeont., Vol. 9, No. 5, pp.402-
423, 1935.
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Table 2.
1. Phacops aff. latifrons BRONGNIART. Upper Devonian. Koragh Ridge, Chitral, India®.
2. Phacops sp. Upper Devonian. Koragh Ridge, Chitral, India®.
3. Phacops latifrons nov. var. Middle Devonian. Padaukpin, North Shan State, Burma®.
4. Phacops shanensis REED. Lower Devonian ? Zebingyi, Shan State, Burma®.
5. Phacops latifrons BRONGNIART ? Devonian. Iran (Persia)®.
*6. Phacops latifrons BRONGNIART, Devonian. North of Damgha, Tran (Persia)®.
7. Phacops altaicus TSCHERNYSCHEW. Upper part of Lower Devonian. South-western

part of the Altai Mountainland”.

8. Phacops sp. Middle Devonian. Beja River in the Minussinsk, Siberia®.

*9. Phacops feccundus BARRANDE var. nov. Middle Devonian. T’angpiao Tsun, Linshan-hsien,
Kuantung?.

* Those marked with an asterisk are appeared in the cited publication, but were given no
-description or illustration.

Phacops (s. §.) sp. indet.
Text-figs. 1—3 a

Cephalon very fragmental and strongly deformed, hemispherical ? in general outline when
restored, anterior margin arcuate and 25 mm high at the axial part of glabella.

Glabella imperfect, large, subpentagonal ?, considerly inflated ?, measuring 20 mm in maxi-
mum height with a pair of very indistinet lateral furrows near base ; whole surface tuberculated,
tubercles heecome more or less larger in size toward front, rather uniformly distributed over
whole surface, round or oval in general outline, 0.5-1 mm in diameter on an average. The one
exceedingly large prominance on the left side of the frontal part of glabella is surely of acei-
dental origin, and not a proper character.

Palpebral lobe on left side of cephalon preserved, considerably elevated and well marked
from palpebrum. Eye large, prominent, inclined outward, hemispherical in outline, occupying
nearly whole area of free cheek, 9 mm broad and 11 mm long ; separated from glabella by a
rather narrow but distinet furrow, ecomposed of rounded lenses which are 0.5 mm in diameter
on an average, arranged in 17 rows, 5-11 lenses being counted respectively in each row, the total
number of them amount to 157 ; their arrangement and number of lenses in each row is as
shown in the tabie 3 (counted from anterior side): Characters of racial sutures, genal angle

and nack ring quite unknown.
Table 3.

Rows 1 (2|3 ([4]|5 6 7 8 9 10 | 11 12 | 18 | 14 | 15 | 16 | 17

Number
of S| ST el T ST S 11 i i 11 11 11 10 10 9 9 7
lenses

<

1) F. R. C. Reep: Devonian Fossils from Chitral and the Pamirs. Palaeontol. Indica, N. S., Vol.
6, No. 2, p. 76, pl. 13, figs. 1, 1a, 2, 1922.

2) F. R. C. Reep: Op. cit.

3) F. R. C. Reep: The Devonian Faunas of the Northern Shan States. Palaeontol. Indica, N.
S., Vol. 2, No. 5, p. 132, pl. 17, figs. 15-25, 1908.

4) F. R. C. REgp: Op. cit.

5) F. Frecm: Ueber palacozoische Faunen aus Asien und Nord-afrika, Neu, Jahr. min. Geol.
u. Palaeont., Vol. II, p. 62, 1895.

6) F. G. Crarp: Geology of Eastern Iran. Bull. Geol. Soc. America, Vol. 51, No. 1, p. 29, 1940.

7) T. TscHErRNYSCHEW : Materialien zur Kentniss der Faunen des Altai. Verh. russ. kais. Min.
Gesell. St. Petersburg., Ser. 2, Bd. 30, 1893. i

8) A. STucKENBERG : Materialien zur Kentniss der Faunen der devonische Ablagerungen. Mem.
Acad. Imp. Se. St. Petersburg, Vol. 2, No. 1, 1886.

9) A. W. GraBau: Problems in Chinese Stratigraphy. Sci. Quart. Nat. Univ. Peking, Vol. 2,
No. 2, p. 217, 1981.
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Fig. 1. Dorsal view of an incomplete
cephalon; x 1.

Fig. 2a. Ditto, enlarged ; x 5.

RN
A part of an eye in the left
side of the same specimen
enlarged ; x 5.

Fig. 2. A part of Fig.. 3. Impression
another eye in left of the same speci-
side of different men; X I

specimen ; x 1. KumaGAr photo

As stated above, the present material is characterised by having large schizo-
chroal eyes, and tubercurated glabella with very indistinct lateral furrows; all these
features are marked serving to remove its alliance from genera such as Reedopsis,
Eocryphops, Cryphops, Trimerocephalus, Nephranops, Dianops, Bouleia and others
in the Phacopinae. In having large schizochroal eyes, it considerably approaches
Dalmanites, but the latter has the glabella with distinct lateral furrows. Of the
abundant species of Phacops (s. s.), Phacops latifrons, the type of the genus, bears
many characters in common with the Japanese form, but the latter is easily dis-
tinguishable from the former by having a large number of lenses in the eyes. In
latifrons, the lenses are arranged in rows numbering up to 18, and amount in
general to 77-90, at most 120 in the total number, while in the Japanese material
there are 157 lenses arranged in 17 rows. In trilobites, however, the number of

— g
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lenses in eyes is gencrally said to show a considerable variation in' different indi-
viduals of the same species; especially it is far less in the young than in the adult.
But as stated above, the difference recognizable in the number of lenses of eyes
between the Japenese material and latifrons is too great to be look upon as mere
variation within the same species. - The former is therefore perhaps referable to a
new form of Phacops (s. 8.) closely allied to the latter. However, owing to the
scanty and fragmental material, the erection of new specific name is at present
avoided. :

Locality: At the south-western foot of Takainari-yama, Kesen-gun, Iwate-ken.
Reg. No. 64549.

Finally, we wish to express our warmest thanks to Dr. H. YaBg, Prof. Em.
of the Tohoku Imperial University to whom we are much indebted in the prepa-
ration of this short paper and to Mr. K. Harar of the Institute of Geology and
Palaeontology, Téhoku Imperial University for reading the manusecript.

Jb EILH A AR (PEPRAAD) BEEDPhacops (s. s.) ICHEWT GEED)
¥oW s oM B %8

AFI G =TER M0 B2t L R U R R I > — B A bR 241 b 1, KBRS Phillipsia IKRIE® b
Th o FEEMIMCAZID « BEFRRKT = F 27 ¥ FIEFab i R4 2 \ CE Dk, A TlEdb ko B
A BEH Le Phacops DREEPBIRE L, T ERIIPFES Phacops IKREE v, BRiC P watifrons 1Bk
W2 HEE2HETH 2, COREREC=IEHORE RFIFTRBHTTD 3,




Miscellaneous Notes on the Cambro-Ordovician Geology and Palaeontology I.

Occurrence of the Kushan Trilobites in Northern Anhui
and a Note on the Rakuroan Complex
of the Shankiangan Basin*

By
Teiichi KOBAYASHI
(Received May 6th; read May 24 th, 1941.)

1) Occurrence of the Kushan Trilobite in Anhui:—While studies on the:
Cambrian stratigraphy and palaeontology are fairly well advanced in easteln North
China, South Manchuria, Chosen and the border g
land between South China and Indochina, our
knowledge is still meager in the remaining ¢
parts of Eastern Asia, and in such territories
even sundry facts are worth noting. Recently !
Dr. T. Torkups of the Mitsui Mining Company
obtained a slab contaning a few trilobite fragments
at Chieu-lung-kang, Huai-nan, Anhui”, and sub- |
mitted it to me for study for which courtesy I am
deeply grateful. The slab is a gray earthy marl, ' iz Fig. 3
the weathered surface of which is of yellowish g1  Brgckwelderia monkei x2
colour, and contains three species of trilobites as Fig. 2. Drepanura premesnili x1
follows: Fig. 3. Teinistion lansi x1

A pygidium of Blackwelderia monkei (WaLcort)

A free cheek of Drepanura premesnili MONKE

A pygidium of Teinistion lanst (MONKE)

In the pygidium of the first species the first lateral spine is unusually long,.
extending postero-laterally but curved inward in the posterior portion, but otherwise
all the features are typical of the species. It somewhat resembles the pygidium
of Drepanura ketteleri but the axis is much narrower and the anterior margin is
more rounded. The anterior position and the small size of the eye in the cheek
of the second species suggest that it belongs to Drepanura premesnili rather than
to D. kettelert. Its lateral rim is remarkably elevated and thickened in the an--
terior, and fine subparallel lines are found on it. Its cheek inside of the rim is
smooth whereas this part is granulated in D. ketteleri. As the genal portion is
not presserved, whether it has a genal spine cannot exactly be determined. For
a detailed description of this species the reader is referred to a recent paper og

* Transactions of the Palaeontological Society of Japan, No. 127,
1) LA ME R :
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mine”. The pygidium of the third species is broad and has a narrow axis which
is elevated above the flat pleural lobes. Six pairs of flat spines are found on the
border among which the outermost one is the longest and the innermost the broa-
dest. Judging from these features it best agrees with the pygidium which MoNkE
referred to Teinistion lansi.

All of these fossils are characteristic menbers of the Kushan fauna and the
rock containing them shows an aspect typical of the so-called Kushan shale.
Therefore it is quite certain that the slab was obtained from the Kushan formation
although. the Cambro-Ordovician succession of the Huai-nan district is unknown.

2) The Cambrian Fossil Zones in the Tingyuan-Fengyan Region:—The best
Cambrian succession” in the Northern Anhui was determined in the Tingyuan-
Fengyan (5&%Z<R%) region by W. T. Crane and C. L1, and its summary is given
in GraBaU’s “ Palacozoic Formations in the Light of the Pulsation Theory, vol. 8.
It consists of five formations and five fossil zones as follows:

V. Leechiachuan formation (106‘m.) 5. Mansuyia orientalis zone
IV. Miashan formation (150m.)
III. Dachiling red sandstone (4m.)

IT. Shaochin formation (200m.) {4' Jogienss usidinog Zons

3. Pitychoparia tuberculata zone

S - 2. Redlichia mobilis zone
I. Heishiling formation (300m.) {1 Redlichia angulata zone

Although I have not as yet seen Cmana’s palacontological peper, it is ccrtain
that the lowest formation belongs to the Shora stage as Redlichia is contained.
Piychoparia tuberculata is a new species but the zone containing ptychoparids
may be referred to the Shihchiao if not to the Tangshih stage. The next zone
yields Kootenia asiatica, K. punctata, K. anhwiensis, Emmericlhella laevigata, and
Anomocarella rectangulate. Among them Kootenia punctate is the species first
described by myself® from the Olenoides zone of Neietsu in South Chosen and a.
recent study on the geology of the Neietsu district by I. Yosimura® showed that
the zone is located in the lower portion of his Machari formation. As noted al-
ready the fauna of the Olenoides zone is intimately related to the Stephen fauna
in North America. Although Warcorr® correlated the Kushan with the Stephen
fauna the two faunas are in fact quite different. Likewise the Olenoides fauna of
South Chosen is certainly distinet from the Kushan one. In the upper part of the
Machari formation there are the Lopnorites and Olenus zones but the Kushan
stage has not®as yet been discovered. Although more study is needed before
we can say anything definite on the matter, I am inclined to believe that

1) T. KopAvaAsaI: (1941), Studies on Cambrian Trilobite Genera and Families (I-III). Japan,
Jour. Geol. Geogr., Vol. 18.

2) T. KoBavasaI: (1935), The Cambro-Ordovician Formations and Faunas of South Chosen. Pt.
3. Jour, Fac. Sci,, Imp. Univ. Tokyo, sect. 2, vol. 4, pt. 2.

3) I, Yosimura: (1940), Geology of the Neietu District, Kogendo, Tyosen. Jour, Geol. Soc.
Japan, vol. 47.

4) C. D. Warcorr: (1913), Cambrian Faunas of China.
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the Olenoides zone belongs roughly to the Taitzu stage. On the other hand it is
certain that Kootenia asiatica is 5 trilobite much older than K. punctata. I found
K. asiatica in a limestone boulder in a hill north of Chuwa which is exclusively
composed of Redlichia shales. However, because the Kootenia zone is located above
the Ptychoparia tuberculate zone in the section of Northern Anhui it may not be
older than Tangshih. The youngest in the section is the Mansuyia or zentalzs zone
which belongs to the Taishan stage.

Unconformities are said to exist between the Heishiling and Shanchin for-
mations and between the Dachiling and the Miashan farmations. Judging from
these fosssil zones, however, time-gap between the Redlichia and Ptychoparia zones
is not as great as that between the Kootenia and Mansuyia zones where the fossil
zones of the Paishan and Kushan stages are missing. The stratigraphical break,
however, ought to be determined not only by fossils but by field-evidence, and the
finding of the three fossils above mentioned indicates that the Kushan stage is
present at least in the Huai-nan area in thd*same province.

3) - The Cambro-Ordovician Formations im the Northern Anhui and Northern:
Kiangsu:—In Explanation to Nanking-Kaifeng Sheet-Map Li” gave a statement
as follows: :

“The Cambrian strata are well developel in the regions north of the Huaiyang-shan (#EE i)
range, especially in parts of the districts in southern Shantung where they often form high mountains
-and ranges with the thickness of about 700 m. In the Tungshan (4il;) and Hsiaohsien (38g) d'stricts,
Kiangsu, and the Suhsien (f5#f) district, Anhuei, the lower and middle parts amount to more than
300m. in thickness, whereas the upper part is estimated at only about 160 m. In the Huaiyuan (f3%)
and Fengyang (FE;) districts, Anhuei, the lower part being with gray and green shale and sandy
shale with a thickness of about 50 m., upon which rests the red micaceous shale, the total thick-
ness amounting to about 150m.; the middle part comprises oolitic limestone with thinbedded
limestone with the thickness of only 50-60 m,; the upper part is composed of gray limestone and
conglomeratic limestone and estimated at abonb 100 m. In the Shouhsien (F:f%) district the Cambrian
strata amount to only about 300 m, in total thickness, the red shale of the lower part being more

-developed. Finally in the Kuoyang (j5B) and Mengcheng (385%) districts the Gambrian strata very
much decrease in thickness and is estimated at only several tens of meter.”

In the Geology of Kiangsu Liv and CHao” give 210m., 265 m., 195m., and
450 m. for the average thickness of the Manto, oolitic- limestone, Chaumitien and
Tsinan series respectively. There are isolated hills to the south of the Shantung
block. The Cambro-Ordovician succession in the Tungshan (Ef[l) district in Nor-
thern Kiangsu determined by Hsien® and emended by Ler® is as below:

‘6. Actinoceras bearing Machiakou limestone, 350 m. thick ; bluish pray limestone, thin-hedded
in the lower and massive and rich in flint in the upper part where actinoceroids are seattered.
Chiawang (B ) shale, 10-15m. thick; yellow or ochreous shale or shaly limestone.

4. Sanshantzu (Z=|[[jF) limestone, 300-500 m. thick; gray or white crystalline limestone,

highly silicified in the upper part, becoming pure blue limestone towards the base. A
1) C.L1: (1929), Geological Map of China, Nanking-Keifeng Sheet and its Explanatoy Texs.
2) C. C. Liv and Y. T. Cmao: (1924), Preliminary Report on the Geology and Mineral Resources
of Kiangsu. Mem. Geol. Surv, China, ser. A, no. 4.

8) C. Y. Hsien: (1932), The Chiawang Coal Field of Tungshan District, Kiangsu Province. Bull.
Geol. Sury. China, no. 18.

4) J. S. Lee: (1939), The Geology of China. London.
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reddish limestone conglomerate occurs at the base at some places.

3. Thin-bedded limestone, 200m. thick; ash-gray, partly shaly, locally erystalline and
conglomeratic; wurmkalk frequently intercalated. :

2. Oolitic limestone, 260m. thick; thin-bedded and dark brown in colour.

1. Lower Cambrian Manto shale, 210m.; red sandstone and shale with numerous thin beds
of limestone.

In this section the Machiakou limestone is disconformably overlatin by the
Moscovian Tstianwangtou (R7EHE) limestone. In the northern hills of Su-hsien (75
B%), N. Kiangsu, Woxe and CuI” observed the Cambrian of 550 metres’ thickness
and the Ordovician formation of 400 metres’ thickness. The lower part of the
Cambrian is composed mainly of variegated shales and sandstones and the Wurm-
kalk appears in the upper part. The section they observed probably extends from
the Middle Cambrian to the Ordovician.

Wane’s Cambro-Ordovician section of Huaiyuan-hsien (##f%)® is, although
his description is brief, interesting in that it shows the sandstone layers to exist
. below the lower Ordovician crystalline limestone and the Wurmkalk is apparently

absent. The Sinian Nankou limestone is overlain by the Cambrian red shale and
oolitic limestone, 690 m. thick, and then comes the Ordovician gray limestone, 488
m. thick, which is overlain by the Permo-Carboniferous coal series. Glancing over
these facts the Cambro-Ordovician succession of the region'is not much diffcrent
from that of wesfern Shantung.

4) The Sinian System in Northern Anhui, Northern Kiangsu and Western

Shantung:—The Sinian system is so poorly represented in the northern part of
western Shantung block that BrackwrLDEr neglected it. But it is fairly cxtensive
and thick in the southern part of Shantung. Yamawe®, in his geological recon-
naissance emaroute from Tsinan ([#F§) to Tsingchow-fu or Ching-chow (FHIAF)
through I-chou (77/M), met with the Sinian quartzite series lying below the Manto
formation to the north of I-chou, where it is composed of alternations of greyish
white quartzite and green shale in addition to a few thin Jayers of the limestone.
This pre-Cambrian formation is called here the I-chou series. In his geological
exploration Waranape also observed a similar quartzite of a considerable thickness
beneath the Manto in the northern hills between Lin-cheng (i) and I-hsien (JF%5).
According to Yamane the series is 260 m. in thickness at Chin-chu-shan (&35l),
near Yen-tuan (i), northeast of I-chou, but absent at Pai-ta (EF1#%) between I-shuei
. (#77k) and Chingchow (FMfF). In the northern part of Shantung WaranaBe® found
a thin quartzite layer 10 m. thick beneath the Manto shale at Fangtzu (¥)¥), but
at Poshan (1#[l]) the Manto directly overlies the basement of Archaean gneiss. In

1) W. H. Woxe and Y. 8. Cur: (1932), The Lieshan (Z41J) and Luichiakou (F&##) Coal-field of
Suhsien, Northern Anhui. Bull. Geol. Surv. China, no. 18.

2) C. C. Waxa: (1924), The Coal Fields of the Southwest Part of Huai Yiian Hsien, Anhui.
Bull. Geol. Surv. China, no. 6.

3) S. YamANE: (1921-22), Through Shantung, China. Jour. Geogr. Tokyo, vols..33-34.

4) K. WaranaBe: (1923), Through Shantung, China. Jour. Geogr. Tokyo, vol. 35.
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Explanation to Peking-Tsinan Sheet Tan” gave a brief account.

“The quartzite formation overlies the Taishan complex and is 50-200 m. thick; the siliceous li-
mestone exsists between the Taishan complex and the Cambrian strata but is only a very few to
90 m, thick.” o

As to the southern extension of the Sinian System Li” states in Exp]anatlon

to Nanking-Kaifeng Sheet as follows:

“The Sinian system rests unconformably upon the Wutai system and includes two parts between
which there occurs a disconformity, the lower part being composed chiefly of quartzite and the upper
part of limestone. In the Feng-yang (Ji\BE) district, Anhuei, the lower part comprises reddish and
white quartzites and amounts to about 150 m. in thickness, the upper part contains largely the lime.
stone which is mostly converted through intense metamorphism into yellow and white marble, with
a thickness of from 120 m. up to more than 400 m. At Feng-huang- sh-m (BE L) in the Ling-pi (Eﬁ)
district, the limestone becomes silicified and includes giliceous bands or layers.”” And “the Huochiu
(#£5}), Shou-hsien (%}%ﬁ) and Meng-cheng (Z%3%) districts, the lower part is composed of quartzite and
shaly sandstone and estimated at about 100 m. in thickness, the upper part of gray-green thinbedded
limestone with shale, with a thickness of less than 100m. Af Shunkeng-shan (Z#tl]) the lower part
is missing and the upper part contains siliceous limestone and shale, amounting to about 150m. in
thickness. In the Ssu-hsien (iHlif) district, Anhuei, and Pei-hsien (7filif) district, Kiangsu, only the
lower part is found, comprising quartzite with sandstone, sandy shale and shale. But in the Suei-ning
{or Suining Ifz%) and Ling-pi districts and some part of the Ssu-hsien district occurs only the upper
part which contains siliceous limestone with thinbedded limestone and yellow shale. In the Yishui
(1§7k) district, Shan-tung, the lower part consists chiefly of white quartzité, white and reddish sand-
stone, brown shaly sandstone, red-brown and grey-green shale and conglomerate, with the total thickness
of form 20 to 50m. In other parts of Shantung where the Sinian system occurs, only the upper part is
found and composed chiefly of siliceous limestone with greenish and brown shals and sandstones, the
thickness being from 10 to 50 m3.” “The distribution of the Sinian system is confined to the regions
north of the Huai-yangshan (jfB31l;) Range. Owing to its having small thickness the system composes
only some low hills and in some places forms one part of the hills and mountains.”

In the geology of Kiansu, Liv and Cmao” denominated the lower quartzite
as Chengshan (3%l) and the upper limestone as Mianshan @#ill). In the area
surveyed by them, 120 m. and 480 m. are the average thickness of tHe two series
respectively. The Chengshan contains some hematite. They inclined to correlate
the Mianshan with the Tayang limestone of Shansi or the Nankou limestone
of Chihli.

Judging from the observations so far gathered by various geoloclsts the
Sinian system is widely distributed in the region but varies in thickness. It is
thickest in the Fengyang district where it attains 550 m. In the southern part of
the terrain it is represented by the Chengshan quartzite and the Mianshan limestone
_ which tends to be interbedded with the shale toward the north. Going farther to
the north the I-chou series is overlain by the Manto formation, which is thick in
the southern part of the Western Shantung mountain block and contains shales

and some limestones, but thins out toward the north and northeast until it practi-

1) H. C. Tan: (1924), Geological Map of China (Scale 1/1,000,000) and its Explanatory Text.
Peking-Tsinan Sheet, p. 3.

92) C. Li: (1929), Op. cit., p. 3.

3) The dense limestone with high specific gravity is utlhzed i tnhe vicinity of Yukou (i) for
the musical instrument called Ching (5).

4) C. C. L and J. C. Coao: (1924), A Preliminary Report on the Geology and the Mineral
Resources of Kiangsu. Mem. Geol. Sury. China, ser. A, no. 4.
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cally disappears. It is most probable that the I-chou series belong to the top
division of the Sinian, if not the basal part of the Cambrian system. The Mianshan
which is frequently siliceous, is Middle Sinian and the Chengshan, Lower Sinian.
In other words, the lower and middle divisions of the Sinian System are developed
in the southern and central parts. The middle division probably merges upward
with the upper in advancing from the central to the northern part of the region
and farther to the north only the upper division is present, which thins out toward
the northeast.

5)s Shankiangan Basin:—Judging from our existing knowledge the Smlan in
Northern Kiangsu and Northern Anhui belongs to the lower and middle divisions,
but that in Western Shantung may belong to the upper one. It is thickest at
Fengyang district but dies out toward the northern and eastern sides of the Western
Shantung block. The Cambrian system is on the other hand thick in southern
part of Western Shantung where L1 estimated it to be 700 m. thick but thins out
toward south. It is about 400 m. thick at Tangshan and about 300 m. thick at
Fengshan, and abruptly decreases in thickness in the west side of Northern Anhui.
According to Lr the Cambrian is represented by several tens of mcters of strata
at Kuoyang and Mengcheng. Similar change of thickness can be seen in the
northeastern border of Western Shantung. The Cambrian formation generally
ranges from about 800 m. to 650 m. in thickness and 350 m. is the average thick-
ness of the Ordovician formation in Western Shantung. But according to Yamane
the Cambro-Ordovician formations measure only about 140 m. in thickness in the
eastern margin of the Western Shantung block.

The change of the thickness of the Sinian system shows that the area invol-
ving Western Shantung, Northern Kiangsu and Northern Anhui is a basin which
is separated from the Heinan-Kuantung geosyncline by a peninsula extending from
the Keiki-land to Shantung. Therefore taking the first syllables of the three pro-
vinces the area is called the Shankiangan (II7L%) basin. Through the Sinian period
the outline of the basin shifted to the north till at length the center of the basin
changed from Fengyan to I-chou. It is certain that the basin was closely connec-
ted with the geosyncline in the Cambro-Ordovician period and the physical con-
dition was not so different as before. The Eastern Shantung block stood above
the water-level all the time except in its northeastern margin which, it is possible,
subsided once in the Sinian period.

To the south of the Weiyanshan range there is the Lunshan (i) limestone
containing the Wolungian fossils. It is 900 m. thick and is overlain by the
Tangshan () shale and limestone. formation, 30 to 40 m. thick, which yields
Orthoceras chinense. Above this there are the graptolite shales of the late Ordo-
vician and early Gotlandian ages, and the graptolite facies extends to the middle
and lower parts of the Ordovician system to the east and south of Nanking.
Therefore it is certain that the Tsingling-Keijo line”which is the Ordovician geo-

1) T. KoBavasmar: (1930), Cambrian and Ordovician Faunas of South Korea and the Bearing of
the Tsingling-Keijo Line on Ordovician Palaeogeography. Proc. Imp. Acad. Tokyo, vol. 6.
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graphic boundary of prime importance passed through the Weiyangshan range.
The occurrence of the Wolungian fossils in the Lunshan limestone shows that the
cephalopods could intermittently migrate through the boundary. The Lower Ordo-
vician trilobite fauna in the Yangtze Valley is related to the Tomkol fauna in
South Chosen on one side and to the Lower Ordovician ones in Burma and Indo-
china on the other. The rocks of the period in Chekiang and other parts of the
Lower Yangtze Valley insofar as I can judge from their description, are similar:
to those of the Tomkol series.

The reference of the formation below the Tomkol equivalent to the ‘Sinian
system is merely a conjecture. The formation in question is characterized by in-
clusion of black carbonaceous shales which alternate with thin layers of calcareous
shale and limestone. This part of the formation appears to suggest that the Machari
formation of South Chosen is traceable to the west into the lower Yangtze Valley.
This suggestion is emphasized by the fact that Lopnorites which is a characteristic
genus of trilobite in the upper Machari formation is known to occur at Lan-hsi,
Chen-chou-fu in the Province of Hunan, as reported in my previous paper”. There-
fore, in my opinion, the formation adjacently below the Ordovician in the lower
Yangtze Valley is more probably the Cambrian instead of the Sinian as considered
by Chinese geologists, and the faunas contained is expected to be similar to those
of South Chosen and especially of the Neietsu district. In other words the Wei-
yanshan may be a geographical boundary not only in the Ordovician but also in
the Cambrian period.
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1) T. KoBavasEr: ¢1938), An Occurrence of Lopnorites in Hunan, China. Jour. Geol. Soc,
Japan, vol. 45.
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A New Naiad, Unio (Nippononaia) ryosekiana,
n. subgen. and n. sp., from the Lower
Cretaceous of Japan*

By
Koiti SUZUKT

Contribution from the Geological Institute, Faculty of Science, Imperial Univefsity of Tokyo.
(Received May 20th ; read May 24 th., 1941.)

Recently Prof. T. Nacao submitted to the writer two specimens of an intere-
sting fossil naiad in his old collection for study. According to him, it is certain
that these specimens were collected by himself from the Ryoseki group which is
the basal part of the Early Cretaceous Monobegawa series, but its locality is un-
certain whether it was Komo, Hanoura-mati, Naka-gun, Tokusima Prefecture, or
somewhere in the SantyG graben in the Kwantd mountainland. There are a large
number of fossils procured from various localities of the group in Japan and kept
in the Geological Institute, Imperial University of Tokyo. They are now placed .
at the writer’s disposal for study, but none of these collections contain this species.

One of the two specimens which Nacao sent to me is an internal mould
of a left valve wanting the posterior end. It clearly shows features of the hinge-
teeth which consist of two short, narrow pseudo-cardinal and two long, lamellar
and smooth lateral teeth. Fine but distinet crenulation is found on the inner side
of the ventral margin. The other specimen is an external mould of the left valve
of a different individual. TIts posterior and dorsal parts are not preserved, but the
surface is ornamented by numerous radiating ribs which cover the whole of the
disc. Some of them converge to form a series of acute V in the middle of the
disc. ; .
Judging from the outline and features of the hinge, this shell may be referred
to the genus Unto. Its surface ornament is, however, quite different from that
of Unio, resembling closely to the ornament of certain forms of the South American
genera, Diplodon, Prisodon and some others, in the subfamily Hyriinae, or of
Trigonioides kodairai Kosavasur and Suvzukr’, a trigonid from the Lower Creta-
ceous formations of Tyo6sen (Korea) and Manchoukuo. No specimen of Unio has
such distinctly radiating and widely spreading ribs as in this shell. Especially
the marked crenulation of the inner side of the ventral margin as'in this shell is
entirely missing in Unio and is very rarely, though not at all, met with in the
subfamily Unioninae as a whole. By these reasons, a new subgenus is instituted
here in genus Unio on the basis of a new species, U. (Nippononaia) ryosekiana.

* Transactions of the Palaeontological Society of Japan, No. 128.
1) Trigonioides kodairai T. KoBavasar and K. Svzuki, 1936: Non-Marine Shells of the Naktong-
Wakino Series, (Japan. Jour. Geol: Geogr., vol. 18,) p. 249, pl. 27, figs. 1-4, pl. 29, fig. 13.
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The shell of the genus Parreysia” possesses the hinge-teeth similar to those of
the present Japanese fossil shell and often the radiating ornament somewhat resem-
bling that of this, but the former shell is generally much higher than the latter.
Moreover, the radial ornament of Parreysia is in the adult stage always confined
to the umbonal region and consists usually of criss cross or zig zag ribs. Having
the soft parts of the structure essentially of the North American genus Quadrula,
Parreysia is quite distinct from Unio. However, the conchological criteria of these
two genera are at present fairly obscure and it may not be easy to decide whether
the present new subgenus Nippononaia really belongs to the genus Unio or to
Parreysia. Nevertheless the outline and dentition of Nippononaia appear to suggest
its closer affinities to Unio rather than to Parreysia. The recent representatives
of Parreysia are widely distributed in India, Burma, southern China (?) and the
tropical Africa, and the fossﬂ ones are recorded from the Cenozmc formations in
India and Burma.

Unio edwini Gupra® described from the younger Tertiary formations of Burma
has the surface ornament of a nature fairly similar to that of Nippononaia. Be-
cause it has an ovately subtrigonal outline and the radial ribs more or less broken
into granulation, it may probably be referred to the genus Parreysia, though detailed
features of its dentition are not known and its subgenus or section in the genus.
is uncertain. 3

The writer wishes to acknowledge his indebtedness to Prof. Takumi Nacao
of the Department of Geology and Mineralogy, Hokkaidé Imperial University, who
kindly gifted the specimens of this interesting shell to the writer. Thanks are
also due to Prof. Teiichi KoBayasa1 of the Geological Institute, Imperial University
of Tokyo, for reading over the manuscript.

Genus Unio “ PmirippsoN ” Rerzrus, 1788.

1788. Unio PHILIPPSON, in RETZIUS, Dissertatio historico-naturalis sistens nova Testaceorum genera, p. 16.
1853. Nodularia CoNrAD, Proc. Acad. Nat. Sci. Philadelphia, vol. 6, p. 268. Monotype: Unio
douglasiae GRIFFITHE and PIDGEON.

Type :—Unio pictorum LinNt (designated by GRAY, 1847).

g Subgenus Nipp(monaia Suzuki, new subgenus.

Diagnosis.—Shell of medium size, elongated subelliptical in outline, anterior
part usually shorter than posterior; surface ornamented by numerous radiating
ribs, middle ones of which converge to form acute Vs on a line across the beak;
inner side of ventral margin finely crenulated; hinge-teeth of left valve typical of

1) B. PrasgAD, 1919: Studies on the Anatomy of Indian Mollusca, no. 3, the Soft Parts of Some
Indian Unionidae, (Records Indian Mus., vol. 16,) p. 292.

H. A. PrusBrY and J. BEQUAERT, 1927: The Aquatic Mollusks of the Belgian Congo, with a
Geographical and Ecological Account of Congo Malacology, (Bull. Amer. Mus. Nat. Hist., vol. 53,),
pp. 288, 389.

2) Unio edwini, U. edwint var. 1 and U. edwint var. 2 B. B. Gupra, 1930: Two New Species of
Unio, (Records Geol. Surv. India, vol. 63,) pp. 210-212, pl. 5, figs. 2-4, 6-9.
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genus in the presence of two short and narrow cardinals and tow long, lamellar
and smooth laterals.

Type—Unio (Nippononaia) ryosekiana Suzuki, iew subgenus and new species.

Remarks.—This subgenus can be easily distinguished from Unio s. s. and
the other subgenus of Unio, Cafferia® in Africa, by the V-shaped radial ornament
covering the whole of the disc and by the crenulated inner side of the ventral
margin. It differs also form the Indo-African genus Parreysia® in having the
transversely elongated outline and the above stated characteristic sculptures, both
external and internal. Some South American genera in the subfamily Hyriinae
often possess the radiating ornament recalling this new subgenus of Unio, but
their dentition is quite different from that of this subgenus.

_ 2. Plaster-cast of the paratype specimen 3. Paratype

Text-figures 1-3. Unio (Nippononaia) ryosekiana Svzukr, new, subgenus and new species; RyOsekt
group, the basal part of the Early Cretaceous Monobegawa series; Komd, Hanoura-mati, Naka-gun,
Tokusima Prefecture, or Santyl graben in the Kwant6 mountainland. x1.5.

Unio (Nippononaia) ryosekiana Suzuki, new subgenus and new specics.
; Text-figures 1-3.

Description.—Shell medium in size, transversely elongated, subelliptical in
outline, about twice as long as high, inequilateral, short and rounded in front,
produced behind. Postero-dorsal margin fairly long, gently sloping, subparallel to
ventral and slightly curved; ventral margin straightened, even slightly sinuated
in middle, and gradually going over into the rounded anterior; antero-dorsal

1) DNodularia section Cafferia Ch. T. Smpson, 1900: Synopsis of the Naiades or Pearly Fresh-Water
Mussels, (Proc. U. S. Nat. Mus., vol. 22,) p. 824. Type by original designation: Unio caffer KrAuss.
Unio section Cafferia Ch. T. Stmpson, 1914: A Descriptive Catalogue of the Naiades or Pearly
Fresh-Water Mussels, p. 574. :
2) Parreysia T. A. CoNrAD, 1853: Synopsis of the Family Naiades, (Proc. Acad. Nat. Sci. Philadel-
phia, vol. 6,) p. 267. Monotype: Unio multidentatus “ PArRrREYSS ” PrILIPPI [=Mya corrugata MULLER].
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margin relatively short, sloping and very weakly arched. Beak probably not high,
placed at point about one-third of length of shell as measured from anterior ex-
tremity. Surface ornamented with many radiating ribs crossed by concentric
lines of growth; radial ribs fine and closely set in middle of disc, but getting
distinet and widely spaced towards both ends, especially backwards; several ribs in
middle converging to form acute Vs on a line through beak, and on each side of
them about fifteen ribs not meeting; ribs on the antero-dorsal area fine and branching
off downwards from a line running from beak to antero-ventral margin; lines of
growth very fine, but closely set and elevated at irregular intervals, representing
succesive periods of growth. Hinge of left valve well developed; cardinal teeth
relativly short, narrow and very finely crenated, the lower one stronger than upper ;
lateral teeth long, lamellar, smooth, almost conglutinated into a broad tooth near
beak, upper one much narrower than lower. Beak-cavity not deep. Inner side of
shell markedly crenulated on ventral margin, especially in posterior half.

Type specimens.—Holotype: Internal mould of a left valve wanting the
posterior end (tex-fig. 1). Paratype: External mould of another left valve wanting
the dorsal and posterior parts (text-fig. 3). Both of these type specimens are kept
in the Geological Institute, Faculty of Science, Imperial University of Tokye.

Measurements.—The holotype specimen is about 33 mm. long and about 16 mm.
high.

Formation and locality.—Ryoseki group, the basal part of the Early Cretaceous
Monobegawa series; Komd, Hanoura-mati, Naka-gun, Tokusima Prefecture, or
Santyt graben in the Kwanté6 mountainland.

Remarks.—The ornament of the postero-dorsal area can not well be observed.
As clearly shown on the small external mould of the holotypic left valve, the
presence of many fine and closely set radial ribs on the postero-dorsal marginal
surface suggests that the postero-dorsal area of this shell is marked by many
radial ribs either continued from those of the posterior half of the disc or branched
off from the posterior ridge toward the postero-dorsal margin.

A TEHEHEREDOH A > # i Unio (Nippononaia) ryosekiona (HiIEJE LifE) GHE)
FE e

ERRTGHR L VBRI n e EAEREE® B4R 218 % 5% L, /Y R ot & Unio B, ¥ i< EEE U.
douglasiae GRIFFITE and PIDGEON FH D} DiIc—FK T 27335, BEOBIHKL R EHzEDS Unio Boy o L ik
FELIRY, 2 Hyriinae B3 2 8kiE#E Diplodon, Prisodon %, % L (XEBEEEH o TEHE ERE
Trigonioides kodairai KoBAYASHI and SUzUKI OXhicBIT 2 L 242k, X Parreysia Bod s o
IFMACEM L 2 BAHRERI 2 H T2 L35 23, AEIEATREC X2 TESICE N h 3, x>T4
ArIENT Unio B 1 HERL 8L, EbaHzE Uno (Nippononaia) ryosekiana Svzvkr, 53555
B, %473 2,

AR DEH X, EEBERA 2 M EE L ILFHERRARPIC 2ok L DL & TH 255, [Mhice I FTHEE
FHR D R, AR EERCELL P THIC LEVRIETSD 5,




HHREI v Ve koA 045 E
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- HARS R BER o ARRICE 2, MEAKE SE(BELTES ENMLNY, —H

BEABTCRIMEMBOFESMONTE S, BAOMBPRXMBIELRS L LT, Bk VFEH
T L. A. Faustine® KEMOBEHD b, FricKkoRS Sulu FidkitioEei b ¥F ikl
MWEHHSS % (Siboga st. 95); A% ICHEMBPBERAELERBNTEEV. °

MBFEIEBCH L, TR L L# T %1k Mindanao Bic4n 5 7p7iH Banisilan for-
mation® T Flabellum distinctum MILNE-EDWARDS et HAIME (Fl. cf. australe MOSELEY), Bala-
nophyllia sp.; Fungia (Cycloseris) sp. 4% bh, R Masbate B X b F. distinctum, Odon-
tocyathus spiniger MARENZELLER (O, coloradus SMITH)? ¥ & {rHifgdsd 5, Heterocyathus ae-
guicostatus MILNE-EDWARDS et HAIME (H. parasiticus SEMPER, H. philippinensis SEMPER), Hete-
ropsammia ovalis SEMPER |} 1872 4 C. SEMPER Y OfA L L THEESE TR  MAEkA
HETH 5 )0 HMIRIFRBRF TRV TER XEICTRI| S e Caryophyllia? Montli-
vaultia? Pattalophyllia? %o 2,3 OIMEIEH D D 5, '

4% 1 3 Systematic list of simple corals from the Sumagui formation
of Sumagui, Bongabon, Mindoro, Philippines.

Turbinolidae

1. Acanthocyathus grayi MiLNE-EpwARDS et HAIME

2. Citharocyathus conicus ALCOCK

8. Heterocyathus aeguicystatus MiLNE-EpwARDS et HAIME

4. Trochocyathus (Thecocyathus) hanzawai YABE and EGucHI
Anthemiphylliadae

5. Anthemiphyllia dentatus (ALCOCK)
Eupsammidae

6. Balanophyllia gigas (BRUGGEMAN)

7. Heteropsammia michelinis MILNE-EDWARDS et HAIME
Mussidae

8. Acanthophyllia cf. deshayesiana MICHELIN
Fungidae

9. PFungia aff. patelliformis BosCEMA?

10. Fungia sp.
Faviidae

11. Goniastrea aff. retiformis (LAMARK)

* Transactions of the Palaeontological Society of Japan, No. 129.

1) #H4 E: 1939, WBFHLEER. XHZRREEIR/LE 1, p. 281

2) Fauvstivo, L. A:: 1927, Recent Madreporaria of the Philippine Islands. Monograph 22 of the
Bureau of Science, Manila, Philippine Islands.

3) Dickersen, R. A.; 1922, Review of Philippine Palaeontology. Philippine Journ. Se., Vol. 20,
No. 2, p. 217. :

4) Syira, W. D.: 1913, Contribution to the Stratigraphy and Fossil Invertebrate Fauna of the
Philippine Islands. Philippine Journ. Sc., Vol. 8, No. 4.

5) SEemPER, C.: 1872, Generationswechsel bei Steinkorallen. Zeitsch. fiir wiss. Zool., Vol. 22.
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VRSP B REME O 4n  AREHM OB W& EFB O 2IEO 2k &F, EHEMBIOLEL
BEVWHET m OFEECLEBCRIMH TS 545, WH « RELEOBGHT OENE i b8 TEHE
MHICADOT LB LT 50 AL, BATHEOIN 2 & HEIEHHHLIRE O&HLICE R IC 415 L
Bo WOTHA b BAMCEE K BHICHRIEE N B,

HEE Bk D e MR AT ALY (T ¥ b HfEE, Mindoro BEDOFEK® Sumagui formation X

YR I N b DT, BRI, A B Z T ORR TH 5, AR X E Campagna
T OB RS R ARG AR cET 5 b 0Tl 28 - R L e Flabellum transversale
MOSELEY 238 % 15,

EROEE LALMMICEE 1 KRR L b8 %,

R 1L, REROWO S5 BT TR 5 WHEH O B L BT, AR FcH S
Flabellum tramsversale ZHin~ 7 £t 11 O EIIIASH 5, B2 AF Fungidae Ot Fungio B
|3EIMERE B b 75 b o THEMEME & U ThdkIEiL 5, Acanthophyllta BPEBREDEZ S 1
B 1 B h4n b TR R WS Protolobophyliia |, Antillophyllia JB&s & 75 7REE OB O
AT, MHBOREEL ) D HEMNBIEOEEELE~%, WAL L THECHED TabLA
Flabellum transversale &3LckiR 9 FESSFBIRERE T HAEEOHITIE 100-300m i) £

CHEBLTRE 3, Zod Trochocyathus hanzawai D IRERADIE L VI bNTHAE VW, Faus
1IN0 XY OFEFEA & HARE ES MO Far kil S a v 12 MR RE e LR O B AT
EEDIRAEIHIF I BER D 7RI A OALIR Ik B AR IC & TR I THAEC Y S EROMET, 4
HEHLASER BN S TREIEDS D B, 160 T 9 FEOIRIEME T 8 MR A ZEOIER L RA L% 5,
HAHS L Db 7 fisROME (X HD) b FARCH 2 Ricii L, HOBUEOSLHT » KDE (m) ¥R L
7o b BERIICHITE L TR 50 WKEERBIT OBARIERY, M HHRILOBIR S N0

4 2 Z Distribution of “Deep-Water” corals from the Sumagui formation of
Mindoro Island, Philippines.

Japan Philippines | East Indies | Indian Sea Ki(l}z.isgna

Flabellum transversale 17-344m % 60-522m 50-100m 100 m ¥
Acanthocyathus grayi 150 m? 7 ? 30-370 m
Citharocyathus conicus 106-110 m 522 m 300 m *
Heterocyathus aequirostatus 102-658 m 10- 40 m x * ¥
Trochocyathus hanzawai extinct ? ¥
Anthemiphyllia dentatus 75-807m | 3850-522 m &
Balanophyllia gigas 115-224 m ? 90 m w
Heteropsammia michelini 12- 60 m 22 -75 m o

x Flabellum distinctum 73-658 m * 180-289 m % =

x Odontocyathus spiniger 126-300 m * ? 611-560 m

x Heteropsammia ovalis extinet %

) B4 E:
2) WeLLs, J. W.:
Paleonto’ogy, Vol. 23, No. 79, p. 8.
3) Faustivo, L. A.:
4) Yasg, H. and Ecucar, M.:
Imp. Acad.,, Vol. VIII, No. 8.

1927, Op.

1939, Rij#E, p. 402.
1937, Five New Genera of the Madreporaria, Coral Studies 11.

cit.

1932, A Study of Recent Deep-Water Coral from Japan.

ey

Bull. American

Proc.
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e B Bo HASEHOMFHARI LA & R OREEFF 2 65 B L o FEMIIRMEOME WS %0
EHO P IR FIEERE & B ASTIRICAED Tl X ) O 2k b @, * FlE/KEED
Sk ENAhDOR b O, [FRCHIREEREOHIRAIE T b smbn 3ILERE Y 7R3,

CREMME OB B DR TRk RS T 533, Fungia, Heteropsammia S0 RTE X b ZEE
M OEIHEA 2 L T2 X ) SRR OEER LR TH LB~ DN Do KR b ESEOHER
FHE OURIEIIIE & [FHE 100 m DUEE 50-60 m {7 TG HL G HERRR L #8 L1550 FL. transversale
DA EHETEHILIEE AR B IC S WO & T, BIfEs & 5 25O AR IX FI. transversale
|ZEERUEIRE,  Acanthocyathus grayi |\ZFASKILEE#REM, Citharocyathus comicus & H374% 7KHE,
Heterocyathus aequicostatus % H AYEEEEAREE M « 4B, Balanophyllia Q‘igas 1 TFRERSRR T I,
Heteropsammia michelini (3350, H. aequicostatus @ »HSHAEE MO E Luzon B, Mindanao
BEX VAL LTHREINTE S, Sulu OO Taland® OBEIRAER, Java © FHE=
E B TEGEO N ER, EREOWERANCE, BRI, a5 L TIER
DEHHREEMES S L 55T 5o HiEN, Java, Sumatra, Ceram, Borneo #m s itk OHE
d i BEEEIEIE M b7 b OHsHESH b H. Gerrg, J. FrLx, J. H. F. UMBGROVE [RAEDHT
Zeasd H9S Mindoro EOINH & HSEFEIXA VW, ARFEDAILED T deanthocyathus grayi (A.
malayicus % b4 te), Balanophyllia imperialis (B. gigas \CHEEZELLATR) 35 50 H T, LB
IO TERSOTRAICRR T Tk b £ WEIRER K {,

HARD £ I ZREMHBOBER r 2 U HESARMUCE Y HEER(EBZELTE D, B8R0
BRLAZRHOHTE, H BHER « JLHHE « JUHHERS « WIS LIEIERRCE D, =1
Bciddbiuilic, FHE=IRDERES oG T IXEEH ERE, S OBE, FEREOHIR
FRE, EREHEEEEM, SISO, i 2 ik, SERUEHA, BEREH SN
S FARDSR B R ARBILBASE, ThE)IIER « TIEMROHEE, TRESREIIEE, &R kT,
IO TS D B SR THEER 415 5 B KD 7 AR OBREMEI DB SE ([ R O FbigRE
O % %Kik hFEhiE bic b BAOFEMES 525 D LEA~S,

Bl Ze e CHU LA AR EL B B B AR B TR DR T,  RiRER R e L OEE
MEZTHORER T H LGk, MRAMZOEALZE T BHCHER 2T THWZEARRR LR « 435
EEFREEE, Wi« FRaHMT ¥ I 28 IIEENE L R R# e AT B3 %,

On Some Simple Corals from Mindoro Island, Philippines.
(Résumé)
By
Motoki EGUCHI

The simple corals were collected by Mr. W. Hasaimoro from the Sumagui formation developed

1) Yasg, H. and Ecucrr, M.: 1941, Recent and Fossil Simple Corals from Japan. (M. 8.)

2) Yasg, H. and Ecucal, M.: 1932, Deep-Water Corals from the Riukiu Limestone of Kikai-
zima, Riukiu Group. Proc. Imp. Acad., Vol. VIII, No. 9.

3) TUmsGrovE, J. H. F.: 1938, Corals from an Elevated Marl of Talaud (East Indies). Zoologische
Mededeelingen, XX.
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on Mindoro Island in the Philippines. His collection proved to contain the following species:
Falbellum transversale MoseLEY, Acanthocyathus grayi MiLNe-Epwarps et HamMe, Citharocyathus co-
nicus ALCOCK, Heterocyathus aequicostatus MILNE-EDwARDS et HAIME, Anthemiphyllia dentatus (ALCOCK),.
Acanthophyllia cf. deshayesiana MicHELIN, Trochocyathus (Thecocyathus) hanzawai Y ABE et Eaucar, He--
teropsammia michelinii MitNE-EpWARDS et HAMe, Balanophyllia gigas (BRUGGEMAN) Horsr, Goniastrea
aff. retiformis LAMARCK, Fungia sp. (broken fragment), Fungia sp. (Cyc'oseris form), and F. aff. patel-
liformis BoscaMA. The last mentioned three are reef-building corals, and the others are all deep-sea.
corals. :

All except Trochocyathus (Thecocyathus) hanzawai YABE et EcucHI are now living in the adjacent
waters of the Philippine Islands, and all except Acanthocyathus grayi MiLNe-EDwArDs et HAIME,
Acanthophyllia cf. deshayesiana MICHELIN and Heteropsammia michelinii MiL.NE-EDWARDS et HAIME are
represented in the Rylikyli limestone formation of Kikai-zima, Rylkyf Islands. :

Acanthocyathus grayi, according to UMBGROVE is a synonym Acanthocyathus malayicus GERTH,,
however, from a study.of numerous specimens from the Pliocene deposits at Ténohama, Tosa Pro-
vince, it is certain that the former is not a synonym of the latter.

Details will be published at a later date.
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On Two Species of Stmple Corals from
Kagosima-ken, Kyusyi*

By

Motoki EGUCHI

Contribution from the Sendai Ko6tokogyd Gakkd, Sandai, Japan.
(Read and received May 24 th, 1941.)

Recently S. Expno of the Institute of Geology and Palaeontology, Téhoku Im-
perial University, during his collection of fossil plants from several localities near
the city of Kagosima, Kagosima-gun, Kytisy®, fortunately obtained some marine
fossils, among which were discovered two species of simple corals.

Here the writer wishes to record his thanks to Emeritus Prof. H. YABE of
the Toéhoku Imperial University, Profs. R. Aok1 and S. HaNzawa of the Institute
of Geology and Palaeontology, Téhoku Imperial University for kindly giving the
writer the opportunity to study the simple corals. Deep gratitude is offered to Dr.
K. Tsurumi, Dean of the Sendai Kotokogyd Gakko, for giving the writer permis-
sion to publish this article. Acknowledgements are also due to Mr. K. KumaGar for
taking the necessary photographs.

Among the two corals, Deltocyathus orientalis Duncay, is known to be living
in the waters around Japan, ranging from Aomori-ken at the north to the East
Indies, Indian Ocean and Mediterranean Sea at the south and at the west. As
- fossil it is known from the Pliocene and Pleistocence of the Kwantd region of
Central Japan, the Pliocene of Taiwan, Plio-Pleistocene of the Rytkyt Islands,
and from the Upper Pliocene of Ceram. The Present record of this coral from
Unoki, Yosida-mura, Kagosima-gun, Kagosima-ken (Reg. No. 65019), is a new
locality.

Although Deltocyathus orientalis is represented by only two specimens in the
material from Unoki, it is remarkably abundant in the Ryfikyl limestone for-
mation of Kikai-zima in the Ryikya Islands, it is expected to occur in larger
numbers in the fossil layer at Unoki by future collection.

The other coral, Heteropsammia cf. ovalis SEMPER, which is from Kuwanomaru,
Yosida-mura, Kagosima-gun (Reg. No. 65018), is not very well preserved, and
although its generic position can be settled easily, its specific position is rather
difficult owing to its being somewhat water-worn. Heteropsammia ovalis is known
to occur from the Younger Cenozoic rocks of Mindanao in the Philippine Islands,
Plio-Pleistocene of Ceram, Miocene of Java, Pliocene of Taiwan, Pliocene of Sikoku,
. Pliocene of the Kwantd region of Central Japan, and from the Plio-Pleistocene
of the Rytkyt Islands. As known at present, there are no living records of this
interesting species.

* Transactions of the Palaeontological Society of Japan, No. 180,
SWHELHES 35 48 4555 5T5 Bt WRRI 16 45 8 5 — 66 —
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However, Heteropsammia cochlea (SPENGIER), a recent coral from the Philippine
Tslands in 25 fathoms, the East Indies in 15-83 meters, and also from off Seto-
Kanayama, Wakayama-ken in 46 meters and from off Karatu, Saga-ken in 106
meters, is more or less similar to Heteropsammua
ovalis. Also very closely related to the doubtful
fossil from Kuwanomaru are Heteropsammaia ovalis
formosensis YaBE and Eeucmr and H. ovalis
japonice YABE and Ecuchr, the former from the
Rylkyt limestone formation of Kikai-zima in
the RytikyG Islands, and the latter from the
Byoritu beds of Taiwan. If the present fossil
were perfect, it appears that it might belong to
H. ovalis japonica. Heteropsammia was also
recorded by J. Maxrvama from the Pliocene
Sasage beds of Tiba-ken.

Heteropsammaia ovalis and Deltocyathus ori- — Deltocyathus orientalis Duxcax (x 5)
entalis occur together in the Ryfikyfi limestone ¥rom Uroki, Yosida-mura, Kagosima-

, Lo U 3 P ken. (Reg. No. 65018)
formation of Kikai-zima in the Rytkyt Islands . 1 100 o A e
and in the Byoritu beds of Taiwan, elsewhere 3: Calicular view.
they are not known to occur in association. The geological age of the former
mentioned formation is Plio-Pleistocene while that of the latter is Pliocene, thus
the geological range of Heteropsammia ovalis is from the Miocene (of Java) to the
Lower Pleistocene, while that of Deltocyathus orientalis is from the Pliocene to
recent.

Both of the mentioned simple corals are not sedentary forms but belong to
the free type, and therefore are generally restricted to sandy bottoms or to those
consisting of fine material. Among the deep-sea corals the ones just mentioned
belong to the shallow water forms and inhabit a sea-bottom generally within the
depth of fifty meters, although there are still deeper records. Therefore, if a bold
conclusion can be brought about, the writer believes that the shell-beds in which:
the present corals were found may not have been laid down at a depth not ex-
ceeding some fifty meters, seeing that the corals thrive in such a depth.

The geographical and geological distributions of the two corals mentioned
above is as follows.

Deltocyathus orientalis Duncan. Type locality: —Off Minosa-mati, Kitamuro-
gun, Mie-ken. 52 fathoms.

1) Deltocyathus orientalis DUNCAN, 1876, Proc. Zool. Soc. London, p. 431, pl. 38, figs. 4-7; YaBE
and Eauvcar : 1932, Proc. Imp. Acad,, Vol. VIII, No. 8, p. 8838; Yark and Ecucmr: 1932, Proc. Imp.
Acad., Vol. VIII, No. 9. p. 442; YaBg and Ecucar: 1937, Sc. Rep. T6hoku Imp. Univ., Sendai, 2nd
Ser., Vol. XIX, No. 1, p. 185, pl. XX, figs. 1-10. Deltocyathus lens Arcock, 1902, Siboga Expeditie,
Monographie, Vol. VII a, p. 19, pl. 11, figs. 16, 16a; GravIER: 1920, Res. Camp. Sc. Monaco, fasc. LV,
p. 36, pl. 3, figs. 47-54, pl. 13, figs. 200, 201; UmBGrOVE: 1925, Report Pleistocene and Pliocene Corals
from Ceram, p. 4, pl. 1, figs. 8-10.
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Geographical distribution:—Aomori-ken, 152-168 m., Miyagi-ken, 40-344 m.,,
Hukusima-ken, 170 m., Tiba-ken, 59-269 m., Sagami Bay, 106-446 m., Off Izu,
145 m., Suruga Bay, 188 mm., Kéti-ken, 106-344 m., Nagasaki-ken, 90 m., Simane-
ken, 75-183 m., Hukui-ken, 113 m., Akita-ken, 93 m., Aomori-ken (Kytroku-sima),
210 m., Philippine Islands, 522 m., East Indies, 590-897 m., Indian Ocean 4,914 m.,
Atlantic Ocean, 599-914 m.

Geological distribution:—Pliocene and Pleistocene of Tiba-ken, Pliocene of
Kanagawa-ken, Pliocene of Ibaraki-ken, Pliocene of Koti-ken, Pliocene of Taiwan,
Upper Pliocene of Ceram, Plio-Pleistocene of Kikai-zima, Pliocene of Okinawa-
zima, Rytkyt Islands. Besides the present new locality of Unoki, Yosida-mura,
Kagosima-gun, Kagosima-ken.

Heteropsammia cf. ovalis SEMPER”. Type locality of H. ovalis, Maasin on the
coast of Agusan, Mindanao, Philippine Islands (Younger Cenozoic). Besides Kuwano-
maru, Yosida-mura, Kagosima-gun, Kagosima-ken.

BREKELAIREMRY?2EGD
IE i It it

Bi 5 B At s M HBE o S G SIS B o RS, BiEl s HomEEba 2RI hik, Lo
whic Deltocyathus orientalis DUNCAN Z it Heteropsammia cf. ovalis SEMPER @ 2 FHEDSFHEM AR 25D 2o
MEEEEMEAL Y, BEEEENTEONL L Y M T, M b /0K TR R & VB E N \CERE L CATR 5 258
Td 3, H. cf. ovalis (FEEIK L CIERE 7n88E (X ik T 228 D. orientalis ETHARERT X U BIEDH TS, FDBERE, R
TERIC % T 3 2 EBR D 2 THA & LT b BRI 04 I A Bh 5, ME TR ARREE IR 0 Uik A Kok
DEM L N ZAKREPBHCHLSET 3. FEM L LT, SMHsEERE R o THRECAMO/NRRIFICE L
%o

WA O CHEBL TAKELRHRT 2RI COMHBECH»LABEHOBRERICMEAZ L DLET 2,
s fF o B GRIMEMES 2 b 03D 2,

1) Heteropsammia ovalis SEMPER, 1872, Generationswechsel bei Steinkorallen. Zeitschr. fiir wiss.
Zool., Leipzig, Bd. XX, p. 266, pl. 20, figs. 11a, 11b; FaustiNo: 1927, Recent Madreporia of the Phi-
lippine Islands. Monograph 22, Bureau of Science Manila, Philippine Islands, p. 238, pl. 76, figs. 9, 10.
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VAR 16 42 2 B 156 H  HAH AHEGHE 22 EOIE & I A M B P vy At B S 1 hS TR S
(BHE 29 £), MRELICTHEREE RO L,

SnE )M E o ERE Ao AILBEE AT B OAx B E
WMICAG 2 =B R U A S0 G o F A2 o O - 4

Two Species of Temnopleurus from the Narita Beds at Tako-mati, Tiba Prefecture

Sy6z6 Nisiyama

W B ATWF oA (T ER BB E#
IR OB =AT G & m (KD R K B Z2 B
dbife i oA AR e Turritelle it vT (1R RE H-BH—3
On a Phacops (s.8.) found from the Nakazato Series (Middle Devonian) of the

Kitakami Mountainland, Japan. Toshio Suaryama and Hirosi OxaNo
On the Dorypygellinae (X&) Teiichi KoBAYASHE
ARFF R PLE B I - T - [ i3 e~

Ueher einen neuen hydrochoeren Riesennager aus dem Pleistozin von Ekuador (183D
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Constitution of the Palaeontological Society
of Japan.

Article 1. The Society shall be known as the Palaeontological Society of Japan. It forms a section
of the Geological Society of Japan.

Article 2. The object of the Society is the promotion of palaeontology and related sciences.

Article 3. This Society to execute the scheme outlined under Article 2, shall hold annual meetings and
discussions. )

Article 4. Proceedings of the Society and articles for publication shall be published through the
Journal of the Geological Society of Japan. Separates and circulations will be sent to
members of the Palaeontological Society who are not me;lnbers of the Geological Society
of Japan.

Article 5. The annual dues of this Society is two dollars for the foreign members of the Society.

Article 6. This Society shall hold the following executives. President one person, Councillors several
persons.

Article 7. The President and Councillors shall be elected annually. The President and Councillors
shall be elected from the Society body by vote of its members. All elections shall be ballot.
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