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~t¥fiff[/tL.~11 ~ Circoporella semiclathrata HAYASAKA cDR]! * 

1JI!* Pu: ± * ff!5 ft :£ 

1JI!* Pu: ± ~ Ui fjj!{ ~~ 

a'Ftk 10 .fH~;?f~fi ~t~~;j:LJ/lJb1'C -cM11MO) B *r5~%J~fll'Cl±\!16 ~~tl.. -c~t7lif.ii!~tJ~~;f:j LVff · 

Bjli!jll*~;t;~ q,'L' c L- -Cnm-f'~f1¥.i~tl'C~~T· :O P)f~~~~)il,.AA*nO)WiIl3!.t ~~7}.tc:o .llt~~JtAA*1m 
filf-c fijji$m-r5jl[*I'C~T:O 1h O)c'fi'tJ.iJ' G ? iJ'c. Yl.{~~.tLk L c. ih!? , j:: c L--c);l,.AA O)jijjI~~Y< 
*·f~~;fft*:&O:1ii!!1i'J;*J: D'tJ.:OiJ{. LO)1l-I'C:ml!:1kO):f!J* (chert) :M£1'CY<-&JJ~nwY<-&~trw~ 1* \ 
.s,o "" ~ .:L)V JII (Iit~JIIl:VfE/~ y 7" ~.:L)I..·" II ?) 1 xVlE) I'Crtl±\ T :0 1h 0) I'C ~~~~ (glaucophane) ~ 

*tr¥k~Jt* (E'j:j:1E-iw(3:!!lLi1-±O)iti5E1'C J::O) ~~;(£ L- -c 1.>:0 0 ~nfi~1'C (1) ]If;J~~~~r.*~ r.!i 

m;<11~""~.:L)!""IITVfE (AJ:I J: I? ) 2.5km, (2) Bjli!jIl¥:PVfEJ~J/lJb*#*~Il;t;=-e1)J IIAJ:I, ,(3) = 
-e 1) }lIAJ:I *-17~ 6 km 0) 3 i:iI!.~liiJ' 8xk:J5R~{t GfLk15y<*q,O)1t~~.jiffYE L-, TO):tZll g ;f.]tJ} 
H1UU L-ko 

Pycnopor·idium lobatum Y ABE et Tor A.MA (1) 

Microsolena? sp. indet. (1) 

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

H eptastylopsis asiat·ica YABE et SUGIYAMA (3) 

:&~0)1t~1'C J:'"?-CJ:t~ 31t!!~0)~Y<*~*tr:lot!!IiIr;t*I'Cl:'lm~*'l~0).~ / JlU1C:M£I'C;f.fpis.:E~*± 
O)*tL)IITi'"~ r J1il'Clilll-r;riHl::L-C*~'tJ.iJ'G~L c. ~mp~L-ko ::ti1h Mic1'osolena2 fiJi!.~ O)tm 

*c'ih:O :tJ{ijf\\VEiL' ih:O O)c', {: 0).JEffJ1:J:0)~1l ~~ C < ~i':O itt L 0)1t~ 0)lml:1¥)'l*~ ~1i1iitr:o &,~ 
~~ tmHt!io)~3!.t ~:ff'0ko fiIJ-1t~ ~ IJJHfttRO) i ~ c':J5R~T:O L c fil±\*'tJ.iJ,--:::>kM, ~~~ c. L
-C*T:J5R~T:O L c. iJ{I'±I*tco. Jl!1'C "" ~.:LJv JIIVfE~1L -C fimt1tO)~~*iJ{jijjI*fk~Y<* ~3::ti: c T 
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:MI±\*ko Jl!1'C*~Il;t;~ 13 ']jUIllHlJ 1f[}j J.7 km O)1i3;VIE) II J!U\':I'C~I:Hr :on~ty(-&~Y<*iJ' G fi~!? 1* 
1¥fiEltifc'fili:"'iJ{~Y<lt!f~:&V~~/F PAO);\t,Y!l!JJll\IJ~O)?i-1'C N e1'mea (s. s.) 7J..V:: Ci1'copo1'ella 

sewiclath1'ata HAYASAKA I'C filJ5Etp,*:o1t;;5 ~:J5R~'"t:o L c. iJ{l±\*ko Jfk~O)1t~fi;ff**:nI'C-C 

1ri.1f4;) ~~Y<*0)1t;p q1M~li:19:\!j:1j ~ r.!:' 06, ~I'CT~c.O):i!n < 4}ttI!.O).1f4; / Ji~Y<*iJ' f:,~ GfL -C 1.>:0 0 
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~tllifiiltl 'c;ljNt:5 Oircoporella ' semiclothrata HAYASAKA C1)~Jll. 

b ?;U> Uft~~ btL Ll*'0k.iI' • .ft;fi~J:1E?tVCZ. ~:rrm LA~·k. c r.t~{(&: LJ!E;Ul'0k.o .*~ ~ ;t'. 
1CFf-J-*9irl;E; -=t,W(7)~f3Jt )~ 0: t!II~ ~~*~.9" (7);fi~*C7).ft;fi r.t J: ~r;j::*i~.~ / ~ ;fitk:* BE (7) ~ 
(7) c lilUU IE*/t "'ii', -15~t1fjm:(7) Orbitolina (x)V~' J- V -r) ;fi~*9" (7).ft;fiil '4- a ~:~'i~!'IJ~fl L -c 

*L.~ J ~~(7) ~ (7) c ~*wmIH PIt < /t1.A(7)1:.", 1UtE~1!i:vc~ L. L.~ J .Jl;fi~*(7),;;"vc;(£*0-

~~m;tLLb~.ft;fi(7).~vc'0c~k.o~L.4-~ C7)~1!i:vcl'0L./.;fi~*vc_&~~~M. 

3l\fj~·;fi~#if~~'Nerinea lkV: Oircoporella semiclathrata (7)&1" ~ 1: c iI'~flvc/t'0k. o ~vc:jft* 

(7)~ck'r<:U> ;~tLtr*;f~vc L r.t Circoporella semiclathrata r.t.~ / ~;fi~*tU'l,(7):f:i!!.l1iiJ>; r.t*7t¥a 
*~ tLLb/tl.Ao:jft'0L~(7)~.r.tJ:m~~VC.~T~~f3JtAAC7)~~~~*~~~c1"~~~r.t 

./~Mvc.~m*~c~~.*~(7)t~C7)~m~~M •• T~VC*1t;/tl.A o 

~~vc Circoporella (7)~tv:a"J1fl1tC7)~~lkV:*I&C7)Fl$~3:i!tvc~m L. -C~f ~!ll,~iI{ib ~ 0 r vc 
4- B i 'C'VC 1: (7).ft;fi vc~m VC¥R-lt' ;tLk. ~~m(7)*fH:'m!;"'L to- < 0 

Circoporell~ r.t 1917 ~!f!-:f:)j-$!~PJJ±vc 1'0Lji1lj9irl~ji1lj lJ7iJt~:1m~ :1:tJfmm~(7)~*~~ eLL' 
IDtvt ;tL, !'ifJ .E.l:r.t Circoporella semiclathrata ~£~p! c L. Lr(7)j(Il l! 5E~~t~~fL b~ " 

. Coenosteum or hyriropbyton massive. incrusting, composed of two skeletal elements, concentric
and radial, which remain Jargely distinct from each other. Concentric laminae more or l ess irre
gularly wavy on' the ext.ernal surface. but otherwise apparently smooth, without allY trace of warts; 
nearly parallel to one ano the r, thin and separated from one anni.her by a wide in terval far wider 
than the laminae themselves, Interlaminal spaces traversed by very nnmerous lampllar partitions 
which are sometimes reduced to mere pillars, and more or less perpendicular to the sm'face of the 
laminae; partitions usually more or less flexuous, neally as thip.k as the conrentric laminae, very 
variable in length and height, never extending from one into the next iuterlaminal space. Both. 
concentric and radial elements are penetrated by numerous circular holes which are distributed 
almost without order. The illterlamillal space, thus divided by the radial partitions into mOre or 
Jess qu adratic chambers, is traversed fur ther by a llumber of extremly thin, short diaphragms, As
torhizae quite well developed. 

~ 1 llil Circoporella sl'm:iciathrata HAYA9AKA ~ilIJiW x 10 

illi: :tl!!. ~tllifiiltJm~~ I!l>Mt:rn;JjJj£,::E::ft~HIlJit Reg. No. 835]0 

;!tf&*~t1if~*~3JlllJ,~~~lJ,tt §:.tf?JJlJ,~~ (iC~~ ;tLk. ~ 1$-:it(7) Ch'coporella semiclathrat fl 

(7)~*~~J;1,. VC L. Lll!F~1H VC .wf~1" ~ c ..!j!:f:)jfJij:±C7)li2m!; L. tdtRJ1ivc$-pti!l:lE ~ 1m"- 1t vt tL tr1t ; t:.: 
"\.AD [<ijPJJ±r.t1f*ifVC£%;Ij\j; (astorhizae) (7)a<.~L.Ll.l~1:c~.~f;tLLb~iJ{, -Ii&vcl'i. 
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:ff; -r: f} < ~ jC;f49' l'CfiZ~ ~tr.:;, L C'iJ{ 1±l*Ii "" o ::9z1'C'ltflt~ f"'J.L.')'fX~tt (concentric laminae) 

<Df'l~;WHl!iiJ{%~J:~ff~ l±l*liH5t~ ~ 1i-r iJ' , JlhJ~ l'Cfi~ ~ ~tt.:L 7.;)Ii "" o ~rl'C-eZ~¥I!JM'U-;f 

fji.J.L.'AAPfttfi 2.~% J: ~ Ii ~ , *Ji cftl!.~~% Lfi~ < ~-0k~iibF L- -e 7.;).0 0 I3P !>*~Vj:.¥.t~ 

{da rk line) AAm~ c L--elj. ~ tL~1tI!,~~% fi~J!{mi!.bF L-, *Ji c$IJ~ c mZiJc; 'tL':;'~5 ~ff.; 
L--e 7.;) ':;' 0 

L ~1J,Vj: A = ~.:r.. -:;,-.y )\.- " (M UNIER-CH ALIUS) iJ{ 1916 ,¥ 1'C1!J11~~J:m\I!!c*",Ji~O)t~*l'Cilj 

~ L- k BU1'gundia c rMHbL L- -e{qv<" mZ IJ L-ilm < ,.r5~~~M I'C~ "" -e lb i»tLLtLO)~Jt~t·tv:iJ{ib 

.0 0 m: L-J:t~~:tm < Circoporella ' I'Cfi£%~iJ'ib ~,~IL,j,*mttl'C 2 ~~*~iiiJ{Ji!, ~tL.:;, I'C& L-, 
B U1'g2mdia I'Cfi~1'C r~;t)\.-.x (DEHOR NE) :&. rtl'iim: l'Cfi 7' .:c.:;/,7"' ~ (PFENDER) Et:M¥at.k~ll <' 

J:t~~~1l g-!f!j5 Vj:{iiJ~WJ,C6 ~tLli "" "tJ:, ~~ 1'C£ 1j111l1~~lltiL:~-m1illib':;'.m c ~{ti!(iiJ g- c ' ib .:;, 0 
CircopM'ella fi1f-:!IXtl±iJ{*)j!,~Ij [,t'i'Il;lf~~ L.. k~1l < Ci1'C01JOra:&'rt S phaeractinia 1'L 3lf:1fJ,tD 

~·~'tit ~ ff.;L- -e7.;).oo *~~lb~t*Ii':;'JiI..:m~~"'k~iJ'ib ':;'iJ" l'ii3lf:=l'--1 - :;/ (K UHN) lb , iJ> 

iJ'':;'Jil..ml'C ~~~~'''' -e7.;)':;' o &Z B 2wgulndia fiti:1:fto) Clathrodictyon 1'C~.MbLO)$ii~;g-r 

.:;, c Ji!,{~-r1lJ g- c'ib .:;, 0 7' .:r.:;/,7'· ~ EtiJ{ B2wgundia I'CW"'k5E~fiT ~illB c ', .lIt)j!,~~5iJ{ J: 
<'Ell c; tL -e 7.;) .:;, 0 

I I s'agit de colonies massives, souven t arrondies, d 'une compacite absolue ; certains echp,ntillons, 
·exposes aux intem peries, se debitent plus ou moins en lames concaves ; celles-ci correspo ndent a UK 

1atilamhwe, dont ou peut voir l'indication dans les photographies de la pl anche XLII. La carac
t eris,t ique de cette structure est la pr edominance des lames horizontales, les elem~nts lamella·ires 
ve?'/·icau:r; ne traversant l XtS plusiew's laminae, La surface ext6rieure es t vermiculee (PI. XLI, 1) et ne 
presente pas cl'ast1'orhizes_ Dne coupe verticale polie (pt XLII, 2) montre de3 lames -superposees, 
plus ou moins ondulees, donnant a l'ensemble un aspect zone, qui rappelle celni des t'olenopores 

• jurassiques des Ardennes et de Ja Haute-Marne. Mais s i ]'on observe la constitution du tissu on " oit 
les espaces interJaminuiJ'es debites en logettes carrees par les elements vert.icaux, ce qni donne lieu 
a une structure generalemel1t t res reguliere. La question des tubes qui sont, visibles Ca et Ill. au m ilieu 
du tissu (PI. XI.I , 2, coupe tengentielle; 3, coupe vertcal) avai t intrigue Yvonne D EHOlmE, qui a 

cependant eru pouvoir les assimi lier it des tubes zooirlaux tabules. Au microscope enfin, la structure 
des elements squelett ques ne comporte pas de lirJ'u noire mediane. 

~~I'L fi*7t B2t1~gunclic; I'C Il'IJ5E-r......::. ~ tt,.15 Vj:~Ji!, ~ tLli "" 0 M.:;, I'C ?- '7 ':7 .:r. -1 (KELLAWAY) 

lJt.rt A i2 A (SMITH ) mEt~l'ii3lf:~¥af:lfI'L1t~tLif', ;7 '7 :;/:A. c·Vj: .Astartian '/1, ~ B urguncUa trin01'chi 

MUNUR-CHAL MAS c~1'L Ci1'COp01'ella semiclathratct t~f:lA., c'~IJ IJI±l*Ii""fliiJ{;J~~-r.o L c ~ 
~c.~ L- -e 7.;)':;' 0 j!t~mEt0)1~~k 7 '7 :;/ AifIi.~ Ci1·coporel/(l semiclll th?'ata <D~jjt:!lfE 1'C~c.j!t~:b' ~ B 
,*ifIi.0)~* c~Il{iiJ1'L L- -e L ~7i-~~ lb ~iJ'lilli~ U c; .:;,.-...:: ~-'tr' , ~f~ ~;- 1f:, E§~-r .of£'lt#f ~;j,NiiiJ'i'¥M!l 

L- -e 7.;) .:;, 0 ~ < ~ -fli c Ji!,{~-r1iJ g- c ' if; ~ 5 0 

B'u1'guno.ia fi~l'JH I'L -C fifJl1 ~ %:ffi ~ 7f; L, 7 '7 :;/ A • {~~!iii '/ " Y '7 :;/ r . -:;,- Y 7 • ;9t~~iJ{ 9;p . 
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Discovery of Ci?'copo?'ella semiclathrata HAYA,SAKA from Hokkaido. 

(Resume) 
f 

By 

Hisakatsu YABE and Tosio SUGIYAMA 

The Hydrozoan coral, Oircopo"rella semiclathrata HAYASAKA is a rather rare, yet very characteristic 
fos!:il in the Torinosu limestone developed in the Outer zone of South·West Japan, and in the Kwan
to and Abukuma Mountainlands of North-East Japan. Very recently it was unexpectedly discovered 
in a dark gray limestone ·intercalated in a complex chi~fly of schistose schalstein exposed a t the east 
bank of the Saru-gawa, about 1.7 km east of Sinuit6 Mine in Horosari-mUl"a, Saru-gun, Hokkaid6. 
Although only a fragmental one, the present material exhibits features 'characteristic of the coeno· 
steum of Circoporella sem'iclathrata as described by rL~YA~AKA; it occurred at the locality cited in 
association with such fossils as Ner'irlea (s.s.), Tlw.mna8trea an '1 other hexacoJ'als. As fully stated 
n t.he Japanese text, t,his species is an important key-fossil of the Upper Jurassic not only in Japlln. 
but also in abroad. 

Oircoporella is very similar to Sphaeractinia in having the coenosteum composed of concentric
lamellae and vertical elements, the conccntric lamellae being apparently two layered under high 
magnificat.ion, a thin film-like layer lim iting the upper surface of a thick inner lying homogeneous 
substance. and having astorhizae though rarely. TIJis genus was sometimes confounded with Bur
gtmdia MlF.NIER-CH,~LMAS, a stromatoporoid closely allied to Clathrodictyon and which possess coenos
teum composed of trabeculae in vertical aorl 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 a re now confident in regarding Burgunclia anr! Oircoporella 
to be generically independent, on account of the differences mentioned above, and the species of 
Burgurld'ia of European writer (Burgumi-ia cf. sem'iclathrata HAYASAKA from th~ Astartian of Vil
lereversure, Ain, France) to be true Oircoporella and not Burgund·ia . 

. By way it may be pointed out that the Upper Jurassic marine deposits are divisible into three 
different types according to lithological and foS!:il contents, namely: 1) Torinosn type composed of 
shale and sandstone in alternation wi:h lenSfs of li mestone known under the name Torinosu limes
tone and often richly coralline, 2) Kitakami \,ype of shale and sandstone and lacking limestone, and 
3) Hokkaid6 type having considerable amount of schalstein "i~h limestone lenses which contains at. 
least Oircoporella found in the Torinosu type. 
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On a Species of /so.gramma (Brachiopoda) from Manchoukuo* 
I 

By 

Kotora M. HATA! and-Tatuo OMURA 

Institute of Ge'ology and Palaeontology, T6hoku Imperial University, Sendai, J apan. 

(Read and received October 12 th, 1940) 

The genus Isogmmma of the Isogrammidae was first established by F. B. 
MEEK and A. H. WORTHEN in 1870, based upon Chonrtes m'illepunctata MEEK and 
WORTHEN. The generic diagnosis presented by C. O. DUNBAR and G. E. CONDRA: 
is as follows ': 

"Concavo-convex or plano-convex shells of transverSely semi elliptical outline. The g reatest wid! h 
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 sbel l. 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 I sogramma the cardinal areas are obsolete or very 
narrow. 

Internally the ventral valve possesses a 'narrow but elongate triangular muscle pl'atiorm. 
This structure stands a little above the level of the fioor of the valve, has abruptly truncated sides 
awl a surface that is nearly fiat or depressed toward the mid-line.. There is no foramen or deltidilllU 
and probably there are no hinge-teeth . The dorsa l valve bears a small cardinal process whose base 
is cont,inupd 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 broa~ler, 

fiat interspaces. The shell substance is moderately thick. According to BARROlS and PAECKELMANN, 
there is an imperforate epidermal layer. The rest of the shell, however, is ablln 'lantly perforated 
with coarse, simple, tubular pllnctae, which open internally and in the fORsil are commonly filld with 
matrix ". 

According to C. O. DUNBAR and G. E. CONDRA, "The name IsogmmmCl was 
first introduced provisionally in 1870, in the following words which are found in 
a discussion of 'Chonetes? miUepunctata MEEK and HAYDEN'; ' should it be 
found, as we beleive it will, to be a new generic type, we would suggest for it 
the name I sogmmma (isos, equal; gmmma a line), in a llL1 sion to the remarkable 
equality of the concentric lines of the surface'. The entire description of ' Chonetes? 
millepunctata' was repeated verbatim by MEEK and WORTHEN in 1873 and by 
some inadvertence, HALL and CLARKE (1894, p. 311) dated the genus from the 
latter year and placed it in the synonymy of AulacorhynckL~s DITTMAR, 1872. 
However, DITTMAR'S name was a homonym of Aulaco?'hynchus GOULD (1834) applied 
.to a genus of birds, and accordingly STRAND, in 1928, proposed a new name Aula
-corhyncha for the brachiopod genus, while some~hat later in the same year SCHUCHERT 
and LEVEN.E (1929 B, p. 119) revived MEEK and, 'VORTHEN'S name Isogmmma. It 
appears cl~ar that the .latter name was acceptable and PAECKELMANN, in 193Q (p_ 
210), accepted the name Isog1'amma and correctly dated it as of 1870. 

* Transactions of. the Palaeontological Society of Japan, No. 117. 

:II!i'i!lIl>!I1IilS m 48 ~m 568 !II! ng~ 16 iF- 1 Jj - 6 -



44 Kotora M. HAT AI and Tatuo OMURA 

Under the circumstances it appears best to reject the name of Aulacorhynchus
DITTMAR, 1872, for this particular type of brachiopod with concentric sculpture,_ 
and to use the name of Isogmmma MEEK and WORTHEN, 1870, as clearly pointed 

, out by C.O. DUNBAR and G. E . CONDRAl
) . 

The genus Isogmmma, under the name of Aulaco?'hynchus has been reported 
by A. ,V. GRABAU and Y. T . CHAd) from the Carboniferous rocks of China. 
Theil' species, paotechowensis, which is now refered to the genus Isog?wmma, was 
reported to occur from the K uantikou limestone, east of Taiynan 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 
III the Taiyuan series of North China. 

The wide distribution of this species has lead A. W. GRABAU and . Y. T. CHAO · 
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. 

I sogm mma david~oni (BARROIS) and L germanica (PAECKELhlANN) are known 
from the Lower Carboniferous, 1. mi llep1mctata (MEEK and WORTHEN) occurs at 
various horizons throughout the Pennsylvanian System, "Ohonetes" concentr'i cus 
D1B KONINCK occurs from the Carboniferous limestone in Scotland, and J. H ALL 
and J. M. CLARKE3

) state that, " species of this genus are not common, but appear 
to be widely distributed in Cai'boniferous countries, Russia, Silesia, Scotland, and 
the Asturias." C. O. DUNBAR and G. E . CONDRA Eay that DITTMAR 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. . 

Thfl specimens dealt with in this article were given to ·the senior writer for 
examination by Dr. Motoki E GUCHI, formerly of our Institute and now Professor 
of the Department of Geology, Kitirin College in Mai1choukuo. According to him, 
the specimens were derived from a shale band, hitherto known as being unfo
ossiliferous, at Nisiyama, Honkeiko, Honkei-ken, Hoten province, Manchoukuo. 
Besides the brachiopod, there were also found several molluscs 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 . 

Isogmmma manch01Lhwensis, sp. nov. 
PI. 2 (1), Figs. 5-11. 

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

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

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

3) J. HALL and J. M . CLARKE : 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 01' at origination broader anteriorly and there abruptly terminating. Surface orna
mentation consisting of numerous concentric ridges which are regular, sharply defined, round 
()n 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 crowded 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 Isogmmma 
paotechowensis (GRABAU and CHAOI

), 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. Isogmmma millepunctata (MEEK 
and W ORTHEN2

) . is distinguishil-ble from the present 
species by having a more transversely developed shell 
with a less straight· hinge-line and more pronounced 
sculpture . . Isog7·amma concent7"i,ca (~E KONINCK3

) differs 
from the present species by the larger shell and stronger Fig. 1. I.~og ramma, mancholl-

7cuoensis, sp. nov. (x 2) reo <concentric ridges on the surface. 
stored sketch. 

Thus, so far as literatUre is available, the present 
species can be difltinguishrd from known ones of the genus by the small('r 81 Z6 

of the shell and concentric ridges on the surface. 
Although the stratigraphic position of the fossil in consideration is not weH 

known to the writers, the box in which the fossils were contained was labeled as. 
C< Nisiyama, Honkeiko." This locality is in Honkei-ken, Hoten provincp, Man
<choukuo, and according to M. NODA!4), 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 cla8tic rocks, being characterized by the reddish purple: 
colour. Mesozoic? 

•......... unconformity . ...... .. . 

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. GRABAU and Y.· T. CHAO: Op. cit., p. 33, pI. 1, fig. 27; pl. 4, figs. 1-5, 1928. 
2) C. a. DUNBAR and G. E. CONDRA: Op. cit., p. 282, pI. 42, figs. 18-21, 1932. 

J . HALL and J. M. CLARKE : Introduction to the Study of the Genera of Palaeozoic Bra-
~hiopoda. Geol. Surv. State of New York, Palaeontology, Vol. 8, p. 311, pI. 83, figs. 14, 1'.5, i894. 

3) T. DAVIDSON: Britisb Fossil Brachiopoda, Vol. 2, Pertnian and Carboniferous Spe"ies. PaL 
Soc., p. 278, pI. 55, fig. 13, 1871. 

" P. V. SRMENOW: Fauna des scblesiscben Kohlenkalkes. Zeit: Deut. geol. Gesell., Bd. 4, p. 
~, pI. 5, figs. 1 a-d, 1854. 

4) M. NODA: Stratigrapbical Studies on the Carboniferous and Permian Formations of Soutlwrn 
Mancboukuo. Bull. Central Nlftional Museum of Manchoukuo, No.7, pp, 7-70, 1939 (Japauese with 
English resume). 
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HUllJl.gchi series: Gray shale and sandston~ intercalating fossiliferous lenticular limestone. U ralian 
or Upper Carboniferous. 

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

. . . . . . . . . . unconformity .. ~ . ...... 
Middle Ordovician limestone 

Since there seems to be no doubt as to the present fossils belong to the Penhsi 
-series of M. NODA, the age is Moscovian or Middle Carboniferous according to 
fossil evidence produced by M. N ODA. 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. 
YABE, . Prof. Emeritus, Prof;:;. R. AOKI and S. HANZAWA of the Institute of Geology 
and Palaeontology, Tahoku Imperial University, Sendai, for kindly looking through 
and giving the writers permission to publish tlus manuscript. Acknowledgements 
.are also due to Dr. Motoki E GUCHI 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. KUMAGAI for takiug the 'necessary photographs .. 

Explauation of Plate 2 (1) 

Figs. 1, 2. I sogramma m-illepunctata (MEEK and VVORT ElE:<), fro m the coal m easures of Crooked Creek, 
Illinois. (Reproduced form J. HALL and J . M. CLARKE, 1894.) Fig. 1 is a brachial valve and Fig. 
2 is a pedicle valve. (Nat. size) 

Fig. 3. I sogramma concentr·ica (DE KONINCKl, from the Carboniferous limestone near Clatteringll'ell 
quarry, Bishop's Hill, Kenness Woo r!. Kinross, Scotland. (Repro':iU('ed from T. DAVIDSON, 1871.) 

Fig. 4. I sogramma paotechowensis (GRABAt; ancl ClIAO), from t,he Paote li mes ['one, P aote-Hsien, Shansi. 
China. (Reproduced from Y. T. CHAO, 1928.) 

l<'igs. 5-11. I sogramma manchou /cuoe'TI.'Ji.', sp. nov. x 3. Lac. Nisiyama, Honkeiko, Honkei-ken, Haten 
Province, Manchoukuo. (Reg. No. 64401) 

~iJHi!l1Ii'ili~IliIi~~~iJ: nJGitS;ffzj~f:!:*m iiWElI <7)~,* ib :O ~ ..lE. ifii'j <7) 1 ;filla:~~~ <7) 1 AiJ!I*I'CJ§Ilf.t~ n 'k :ii' , Iiil 

'f!llf:!:YfJ Gi»VC Isogmmma JimVC/\:O~@~<7)"'fib:O o Jltli~f:!: 1870 &f' M~;EK·WORTElEN jijij~K#c~m:nlll~,f1.., 

1it* DITTMAR !I;;<7) Aulacorhynchus <7) synonym t: ~'" G;f1.-C JiSt.:::iI' , Aulacorhynchus t;r. :oJi!li~ r.t!l;G I'C 1834 

.&j:.vcM-c GOULD !l;; K #c!J,~ltiil<7) 1 Ji!1'C:W",G,f1.. -C JiSt.::~ , SCElUCElERT·LE VENE jijij~I'C#c!J I sogramma t.r. 

:oJii~:iI,~m lAt o f&L- 1:' ~ E1 itK;w.1!r-lt G n t.::;fillltiil:g&f:!:&Cb -C ~ ( , *~ t: .lt~i"M;f.*;fillf:!:/H~t;r. :0 ;];j1:*11!! <7) 

;t:!:l~K#c !J - JMI!! t: g Jllj -lt ;:0 .I. nt, ~K Isog~a1nm.a manchouhwellsis C ~t.:f'C1fp~ L:I;:o 

*Jmf:!:1it*:5;.9{*;&=~*J: !J ¥I.l 'i*1±" Gn, ~l:;30l!1 1'C -~\-C~ G ( J:$;Q**<7) ~ <7) c ~'" G n -C g :o J *~Q"hf:!: 
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lR:f~ tdff;j!tc7.) l1~jU\~i'C~ g.' ~ \(\:M, C::!.. i'C ~c L. -c 11ij*c7.)1f!lJ~~ i'C jIt c; ? c }~!,.s,c7.) -c' ib Q 0 

~;j!tfi f1i'iK1.<;:mf}f-f J: Ij ;ft.:1; i'C J'i]'().'it;r"~iTIT'iJ> G ~~~K~ Ij ~~'Eti • }1\!\!1,;$j;K~ IJ m:'0kc7.)"C' ib.Q. 

ii', t c7.) rJJc7.):flm~r.t~~-c~,*~\;'\ t c7.),,/;>'Jj'0k (~5 /ffiilttl!.'fflIli!il~! !fOo 

. 1.<;:m\iff"/;> G "piDJJiTIT fz::.~ ~ ra~ r.t3:: c L. -c .fl}f:lltJi{±c7.):iftffiWiiJ> G Ii. '0 -c l.;) 7.> 0 

. <=p w"~rnJtm1i'iJ> G l.\t~~l':C~ 7.> rJ1 K r.tJi{± (1) ,,/;>aili L., iTIT~i'C r.t~ L. \(\*@:tdIiJJll.j,*O)~!Hjl.~ ~ ~ 

L.-cl.;)7.> 0 

M[~~iJ> G *-""-t~ 1 km ;j§lc7.)rJj r.tJi{±JWc7.)TtmK:;f~.g.i'CtIl1ij;~ c7.) jtl!.!i~ lj.. Q c:: c iJ'c' ~ Q o' L 

c7.)1&~fi:b> G{iiJ~1t1:i ~ Ji!.ili L.~~td>'0tL.ir', ZJr;J:~ G ,< J:.tmf.~Hfr&t (pd) c7.)-=r'*ftli:J;~!1tl- c j§ . .s~ 

-"' ~ 1b c7.)"C''Jj G ? 0 c:: o-,) r&~J1ir.t{tfi~;f L.k~/h.a:f:t,c7.)r&*iI> G Ii. Q~~iMJE ~ /f~.g.KiJV~ -c l.;) Q 0 

c:: c7.)rM~Jii ~m:1&Iz::. VC, ziJ> G *-tmi'C]j!l.1ll Ill;!:if!,"/;{~~ L. -c l.:l 7.> 0 ~P 'S :;tm\~)tl!. r.t c:: c7.) .=r9~1t1ij;. 
~J!-:lfl;ffl-;tfi'),'iJ > GflUll;ITi c L. -c1l!l.llliJ> G1Wf,1j c;.n, 
k ~ m#JJ ~:lfl;:m L. -C 1.) k R[~;!it"[· ib '0 k c:: c ~ ~Q 
7.> 0 ElP ~ c:: c7.)1ij;r~fiil> G J:.lfrSi'i& < ~t;!:tl!.:LI~'flIt#JJc· 

'Jj IJ, "*Ill 1't~~*:.E'iJ> G /i.'0-C 1.> Q~c' ib 7.>0 

£~*1:i 
J:.ilc-=r9;fift1ij;~Ji-T K:;f~.g. i'Ctit I't Qr&*Ji fi. -

~1!J.!J<£i131OCfi.i9t~~~f:t, ~ Ii L.kT&*c·!i rRJm~vs:* 
iffi.tXllj:~t 60° @I'LJE!J, 1~Wfi¥i""- 12°"';:"18° {U:c' 

ib 7.> 0 c:: c7.)f)E13jjxfi~bl~~i'Ji'Y*fic7.)Ttmr.t:9i:~ 
K*,*~ ifillG tm13, ~m13O)1i'Y*c /i.1j, :fuL.::fr.t ~ 1 /lill , Sf henophy77um obl.ongifolitl7n \ Glm~L\R 

• ;j!t~.<~c7.).~.k~~J'i]'0-C.~~fi'0 
kc7.)c·, c:: 0)~~~131ij;* (trp) iI> Gn~:9i:~m13 
c7.).pj;* (cp) K~~-t 7.>7,,*~R~ L.~ko 

~!~t,~.,tc7.)i¥ic7.)i*J*KI't 1 '0c7.)I=r~tm:l!~lj..Qo 

fr~tilirl!c7.)JE rRJ ~ N 6(/W, c:: c7.);fl~~:9i:~i'C 1tfi~.f 

L~~, 1IWiJi~~-c.f!}u.:@~t~1tfi~lt' Q i'C~Qo 

and KAULFOSS) . 

C:: 'Q)I=r*Hlrl!~#Jli~:EE'ffl;Pj;* J: Ij Ii. 7.> 0 c:: c7.)tIl*:iL~ j.fE II /lill NeuroplP.ris sp. a of H ALLE (:Ii: ~ 16 mil'). 

* Transactions of the Palaeonto!ogical Society of Japan, No. 118. 
** The 4th Report on the Results of GeoL Studies in North China and Southern MOll:;:ol ia,1939. 
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~~~*~~~~~~~~, Mk~~<~*~~~~m~~~~~~~W~~~, ~~~~~*W 
t.tf16 ~ ~ A., 'C' l.J 7.> 0 
cv~m~v~*~vT~~~~~~~~~A.,~~~~v~*~~~*~~~9, z~tt~v~ 

AAi*i!t:Iij;*~~*!Il~S~vf;!~~* J: 9 ~ 7.>0 ;l:il!.Jivl:~;jJ\\'~·-:)""l: l.J 7.>;j:Iit~~~~JtKr.t~Cl)~~ 

t Cl)'bq'i, t>.n7<:0 

Sphenophyllum oblongifolium (GER:M:AR and KAULFUSS) [Paiaeontolo6ia Siniea, Ser. A, V9I.l, l~; 

fase . 1, pp. 40-41; pI. 8, figs . 11-17.] C~ 1 U!ll) 

Ne~tropteris sp. a of HALLE [Palaeontologia Siniea, Ser. A, Vol. 11, fase. 1, pp. Ig4=1!l5, pI. <J:7. 

:figs. 16-18.] C~ 2 llilJ)o 

*~~~~~.n~~i.nQ~~~~~~*ffil: 

. OJ*fffi: 71> G'ii"!tl1.jj~ J: < 'lN~T J., =-~ , ~~* 

{cp) CJlJg§'MC30i Tif\)~~-=fMC) ~~'ii"-r J., tv 
~~-"..G.n7.>o 

c Cl)~1!J.Jl:r&*ii-vTfft~ ~r.w.~ ~~*:fr;(£~, 

*Cl);S*J! ~:fr;(£-r 7.>0 
4~~*iCl)l¥ijj ~ ~~~ JlJ*J1C J:. m-r 7.> 1 *J1CiJ'ib 

!J, :l:il!.*T 90 ill Ilftjl[ J: !J ~ * ~ :l*ttm Vc l.J 7.> 
j;{ , l:~c~*Ji-~,*~ c Cl)~!lW)~*JI~~'ii"-r 
~ ,G L \.rio 

cCl)Tfft~~~Cl)~~~~*JiJ:.~Q o *Ji~ 

~kw-~~VvY~AA~W~~~, ~Cl)~~~~ 

;S ~ lb ~tr ~!f;tfffi: J:. -r 7.> 0 I3P ~ 
Chonetes carboni/era KEYSERLING C~ 3 il 

~l!""".f)o 

1899 Chonetes pseudovariolata NIKITI NS 

a b 

e d 

e . f ' 

j(S 3 Ilill ChOl1eles carboniJera KEYSERl.IK<i x 2. 

[Loczy: Wiss. Ergabn. Reise des Grafen Bela Szechenyi in Ostasien, Bd. III, pp. 73-76, figs. 12 a--

12 e, pl. 3, figs. 8-13.] 

1903 Chonetes carbonijera K EYSERLING 

[ClIAO: Palaeontologia Sinica, Ser. B, Vol. 5, 

"' iasc. 3, pp. 13-16, pJ. I,' fig. 19-22; pI, 3. figs. 6-

14; pI. 4, fig 6.] 

c Cl)~~ ~ : CHAO (M!) .B:'i1' Spit·ifet· mos

.quensis t,!jl;q:tCl)!f;Jffi: J:.~-"..7<: lb CDV 1 "'?'C'ib 

7.>0 IM~ Moscovian ~ (q:t=if\)~**) J:.~'" 

f,.n7.>0 ~;S~cOJ~~~*q-. K~*il' dtl€~ 

~ ~ -c lOll c; ,fL -c l.J 7.> 0 

c Cl)JR!!:~~*Ji-~~ c;*1 60 ill 'C', ~~JR!!:~ 

Om I =::=::===::=:: 
100m ~~~~~~~~~ 
200m ~-:-~ ~~~~:-~~ 

.. .. ..... . e o 
.. oo ... ....... . 
.. .. .... o ....... . . .. " ........... . .. . .. ' .' .. ..... .. 

---:fiR 1ffl1!:;Q' }1(;V5' 
- ;Q':y(!I1 

-;\\!\1"!.J{!I1·ftj)!i11iRf 
- j] :/ 7- " --,j- It. ~'?' 

.Ji:¥r, ~~OJ~\.rI1i'Y* J:. V~ ~ if0 20 ill vliJi .f 7-. ~1f(Jif 
"b'tuifi !J , :llT ~ w-_Wil~~ #:l:K'%tr£ "' ~ 4 em 
~~*il'~~ !J, Z~ft Y 7' ):I -;t)v ]-" 7' -1 A*Cl)W-~;S~* l:~ 2f-IT/F~-fr~;ft(1'i "'?L' l.J 7.> 0 C. 
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V~hV~.~~cL-C~V£*~*~~~~~~L~Lk~~~**~vY~AAKfr~T~~~ 
~tRJfJ£.'t ~ ~ VC'it; ~o 

L5& L k ~ c ~ J!)cttAAIWTOOil§l K L -c7ft't c ~ 4111iil17)j(1l < K t.J. !J, st:!, o~4.1i:fui1ijl*it ~=~ . :;p 
**.);J,L c JiLft.k L~~ <, St:!,~*fUful1ijl* ~lt.f:~LW:I7)*;fj[fmtt:.EJi~9 < c Ib =!i! • :.E* *w. 
f!!if.:fE UMt.k L~ ~o jj'f.j L -C St:!,1ijl*.);J,r~ ~Jil';t Chonetes cMbonife1'a ~*lr, :;t1Jf(*1tV r ,1f!5M 
!> ~1f!5:.E * * ~ 7fti'" Ib ~ v #RtC 0 

:;t @:f!!i [ljW~~U::.E1!;:T~'B-KM-\{I-C NORIN ~~,:tm~ LkMJ:fKll: L-C, !Wi!)E~ ~*tr:.EtR* 

~~'fJlik ~~ L -C 'b ~~K JiL:t ~ ~ ~~I* it; ~ Wj~ c' it; ~ ~ 

;f±t1~1'J: ~ 1 :tm~K~ '@'1'J: \(IiJ{J!1fIjllt K ~~ L -Cja- < 17) Ib *~1'J: 0~c' ~ ~ KNC. L -C~JL~1f!tl~*K~ 

~?o~!JK~lr, ~<:;t~~~1f!5~I7)1f!tl~~~~T o 

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

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 redeposi ted loess, the loess Uhe Malan stage), the sand and gravel formation 
(the Sanmenian stage), (;he purple at· reddish chochol ate sandston e (the Permo-Triassic), t,he light 
brown sandstone, the N europter'is-bearing shale (the Permo-Carboniferous), the limestone, the Chonetes 
carboni/era-hearing black shale (Middle Oarboniferous), the alternation of black shale and sandstone •. 
the basal conglomerate with iron nodules, and the Oambro-Ordovician limestone. 

As may be seen from a comparison of the stratigraphic columns established by NORIN and other
authors in · the Western Hill of Taiyuan-fu aM the Sbibhotze valley 'lVith the writer 's, it is likely 
that some Permian and Oarboniferous stratigraphic facies in the former lack in tbe latter. 
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Tertiary Foraminifera from the K(Jguti Formation 
and the Osawa Limestone in the Niitu 

Oil Field, Niigata Prefect~re'* 

By 

Tuneteru OINOMIKADO 

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

Material from two localities was examined for the Foraminifera. One of them 
is fine sand of the Koguti Formation exposed near Kanatu, KalJatu-muri,l., Naka
kanbara-gulJ, the other is loose fi~e 8and lense in the impure limestone at asawa, 
akanbara-mura, Nakalianbara-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 a sawa. 

The determ~ned species are as follows: 

Val vuli nidae 
1. Ka,7'reriellct bacr.ctta japon'ica ASANO 

MiIio~idae 

2. C7'ibrolinoide~ curt(t (CUSHMAN) 
3. QU'inqueloculina vulgctris d'ORp iGNY 

Nodosariidae 
4. Glandulina lnet"i gatn (d'ORBIGNY) 
5. Oolina laevigata (REUSS) 
O. OoUna lawigata acuta REUSS 

Table _ 1. 

7. Ool'inn marg·ina:a. (WALKER and Boys) 

8. DentnUnn comm1!nis d 'ORBIGNY 
9. Dental'inn setcmaensis ASANO 

10. Lagena acut'icoslatu REUSS 
11. Lngena gracinirn:a SEGUzi:NZA 
12. Lagena hexagonct (VVILLIA~rsoN) 

13. ' Lagena sp. 3 
14. L agena sp.6 
15. Fissurinn fasciata (EaGER) 
16. Fis,~urina orlYignyana (SEGUENZA) 

Polymorphinidae 
17. G1tttulina ·i7·regularis ni;:ponens·is CUSHMAN and OZAWA 
18. GuUttlina kishinou yi CusmIAN and OZAWA 
19. GuUttZina yabei CUSH~fAN and OZAWA 
20. Guttlina sp. 
21. Sigmomorph'ina snwnnensis (C US lDfAN and OZAWA) 

* Transactions of the Palaeontolozical Society of Japan, No. 119. 

tlil'i!(Q.s m 48 @re 569 ~ niHil 16 iF 2 g - 14 -

Kanatu Lot. 46 63awa Lor. 47 

R R 

R 
' R R 

C R 
It 

C 
R 
R 
C R 
R R 
R 
R R 

R 
R 

R 
R . 

R 
R 
R 

R 
R 



86 
, ,. TUneterlJ. OINOMlKAIXl 

22. Sig;nomorphina yoi.:oyallla-i OIismlAx und OZAWA 

23. Sigmornolp,hi~la aft" . na!la~i ASAXO 

24. Sigmomol"[Jhina sp. -
Nonionidae 

25. Nonion pompu:io'iiles et'igoclIse A/uxo 
26. Nonion subttwgidum (OUSlH(AX) 

27. Elphidium crispum (LINNE) 

28. Elphidimn su.bgranulosum AFiA~O 
Bu1imindae 

29: Buliminet pyj'ula d'ORBIGNY / 

30. Lo;r,ostoma etigoPnse OINOMIKADO 11. SP, 
3!. Uvigel'ina d. bijul'cata d 'ORBIGNY of A~ _\:\() 

32. Anguloge1"ina angutosa -(WILLIAMSON) 

33. Angulogerilla sell!sye'll8is (HERON-AMlEN and E. .. lu .. \Xn) 
-Rotaliidae 

34. Disc(JI'bis V'ila1'(litL'ca.na (d'ORBIGNY) 

35, DisC01'bis sp. 
M . Eponides lene-rUB (BItADY) 

37. Eponides aft". C1.dtel· (PARKER and JOXES) 

Oassidulinidae 
38. Cassidul'ina jetport'ica ASANO and N.~KA~II'({A 
39. Cassidul'ina subgl'obosa BRADY 

40. Cassidulina. snblimba.(ct ASANO and NAKA~rul~A 
41. Cas.~id'lllina. yabe·j ASANO and NAK '\)IURA 

Giobigerinidae 
42. mob-iger-ina blll/oilles d'ORBrGNY 

43. Globigerina. sp. 3 
44. Globigel'illa sp. 4 

Anomalinidae 
-45. PlanuZ-ina wuellerstolji (SCHWAGER) 

4.6. Cibicides pseudoungerianus (OuslnIA!") 

47. Cibicides rr!ttlgms (MONTFORT) 

48. Cib'icicles ungel·ianus (d'ORBIGNY) 

(VA= Very abundant; A = Abundant ; O=Oommon; R=Rare) 

. AI> seen in t.ho above list, tho fossil fauna of Kanatu 
b~ars a close affinity with that of 6~awa. In both 
localities, tho Foraminifera fauna, which I will call OEawa 
assemblage, is characterized by very prolific indivi~lual:; 
of Cassid~Llina japonica. 

DCEcriptiojl of New Specit·f.i 

Loxostoma eti.qoenee OINmriKADo n. :-p. 

Figs. l a, b'
l 

Holotypc: Proserved ill the Imperial Gl'ological 
Survey of JapalJ. 

Test oval, compressed, ahout t,,·ice as long as broad, greatest 
breadth at about the middle, apical elld round-pointed, apel'hll'ld 
end hro<1dly rounded, pel·jphery ill end "jew hroadly l'olllJ(l ell, 
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Figs. la, h. LoxoMolllrt. etigo
ense OINOMlKADO 11. sp. x 40. 
Holot.ype. a: front. "jew; b: 
apertural dew. 
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'almost" truncate, sculptured with lo~gitudinal costae; chambers comparatively few, iucreasing 
rapidly in height and size as added" run:ni~g back obliquely on ,th,e outer border; ' sutures 
distinct, limbate; wall Qrnamented with a few longitudinal costae; aperture terminal, broadly 
elIi ptical. 

Dimentions: Holotype, Length 0,6~ mm., BreadtJi 0,33 'mm., Thickness 0,16 mm. 
This peculiar, quad-rate form is easily distinguished from any other species, 

In front view this species resembles somewhat Loxostoma amygdalaeforme (BRADY), 
but differs fror;n the latter by its trunca,ted periphery, more distinct and limbate 
sutures, and few costae on the surface. 

Type locality: In a loose fine ~and 'lense in the impure limestone at Osawa , 
quarry, ()kanbara-mura, Nakakanbara-gun, Niigata-ken (Pliocene). 

Jltz.l&K~* L,.1t';~r:fL,£Ht:E'~~jjjJ,f;t~ml\!f,'Pmlmrf,FI~~H~if c rfiJl\!f,f'lJtll*iiIf}jj(#:ki~Q)· 2 ?- fjf-r:, DiFbi' f;t)( 

tJ ·iiit~±Q) 'H:]lilTKIii G. ~#ff;tBi~ ;',\~~±Q)~;::::* fjl l~iI*t1tJIIJI-r:~Q)1it~f;tf'lJreQ)iim'!!EK~::'*EPFW~ 

ilbtIl:tf. ,37 Hft~iilJi~rntid!illm$jlll}~Jf<.:If1!Pi:tm1 (1lB 'I'1I14 &f.) 1'C. 5R~.n-"'Cli::'o {t$:6>b32:fl, :ki*:6>G 34 ':fl 

HWt}lIj !-1''::0 :jt.Q)<j=t LO.'l:ostcma Q) llt1itili:6'*1.n-"'C k ::' o PN~jtl!.Q);a:fL.iUff;t.::n.:: J: < ~a:! G, 4$KfIf~:fl;h' ;J-{' 

iili -r:ib <> Q) -r:JltQ) PN~:If1!f;tJI1Ih filJ-/it\!l K ib::' t Q) c ,I!l.f;t.n- <> 0 
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tffi#i' M 7j:J:;l:ill1.iJf Pseudoschwagerina ~K 

Pseudoschwa.gerina ~ r.J.) :t&1{W!J:1-t r.J.)~~*' )_ 

(fiBili 15 sf. 2 fl · 24 EI ~f/tij(, 10 ~ 31 EI §::~) 

~!lt -1jt~rt¥.>Ff!!1ctt~ :*~:i'lirjjil' i? 7f.f.og,Vlffi~ B:Eg~i¥i[ .;-- ,n:J:ilijj I'C J[ .0 m ±~ fi.f)cJ( tI ~MC1).& < ·~Jan/tc:t·u!:~ 

c. L "C9:tl ~fL "C 0.0 0 ~ft~fi.nB;fn 14 q:.CI')tk-llk~CI'):J;&jj(1)f.j~3(*C1)Jtj-rfC1)~OOg. it:' -Wl~T .o~-& ~1~ 
tc..o ~CI')~*C1) . 3 .;--fiJr (1) IliJUfl.WV\\>F1jltg5*,V.x~~UI, (2) r.Y:HWJl1,f::tJxEtl;tlllft,~IJ,EElt,t~OOi~, \3) i'y'.tJ~l 

Jlt¥.Vi.EtlJBM ';--j·l+t-yft~ J: iJ Pseltrloschwa.g·crinn 1d*~1:.o t. c. iJ' i'±Pl~tc..o .!l:f:;C1){t151'i fJj~£nO) 
<P c'lb ~@ta':l7F~'J7J'*,l! O~ i?iL. -t~~f:i§ft;Ei C. [.. --C~ L0fjljJij~ -e ib.o C1)-c-, .!l:f:;JiJg I'C L 0) {t.:fi 1?:. 1~~t' .0 

-lffYE CI')*I:l,* it:'¥a1!f L, '()i:--\t'''C Pseucloschwage1'i:na 1l'f(1)J:ili ·t1~ 1 tIL~m i" ~ !j~\JiI., it:' j2!t" "C *11: .7):fillflt 
iEit:'1L1J ('. t. c. K Ltc, 

2. iE~JlI<7.) Pse'l.14Qscwwageri-na 

~~IlI.J: 1):tR~ Ltc t C1)fi.f:lIl~JtiJ{Pseudoschwage1·i It schf'llwie171: (YABJ;;) }l.dNUWA c', ;LIL 
Sclzwa.gm·iua '!) itlgar'is (SCHELLWIEN) , Sch-wage1'ina sp., Fl/8 l/Ji1ba sp. ~ 1'1~-0 "Cl.J.o o *~?-t'ri.:f.-f :rr 

~~~W158(*C1)m(HtlCl');ri~~C1)~~15q, J: iJ.:tR~ Ltc.. )b (1)-[:" JEM[1i~:J; tl!.i.J {/GllfJc ib.o o -j iJ*VJ:J1-W 
1Ki!.CI')1:i~*"C-ib-0"C , i:-C1)llmfl:i" .oft15O);m~~K J: -0 'C$iJlWi't' .o~I'i~~ ~!I !1)iEi8(*CI')/J'I~~~ 

R~2) fW:±I'C.J:.o Bcnizimll t,-W~ x J:: ~' TutC1) :t&[1 (lj'i'~J.\:C1) ~X-"C' r.t t. C1) $# ~ f~ v''L b .o i.I;) 
.J: iJ ~ Ltc I/:, C1) U f€5E ~ f.L.o o 'N'-tiJ)>:J:I,;rvi;;!l.iZiEi8(*(1)~T$J1l1c'ib.o · I3enizima ~I·:t S rh?C(l.fJ e

rina ,q1·tt-num-a.v('nae, Sc/twa.oe1··ina, amb·~gua. . it:' ~ L- "C PseuiloRch7vagerin-£l ~ ~ L·~ v' c. t 1J> i? 

l'seudosc/iwagerina ~ (iJE31~o,) Sch wagM"ina princep s zOlle) CI') J::C1)!li.pLK ib.o 'b (1) c', ;JtC1) il!J/[!t 

~ttI'iTgiS=-~*D;ZI'i-=-~I!-l**2.c·~.o c. 1:: *0 Itt- L·Jlt~O)~n l'C J:-0"C~~i" 7" c :;M:!;iXC1)158<:;!f.o;· 

C1)T$1'C 1';t P seudnsci1'trage1'ina t,'/-~o)ib.o t. C 7J, R}jc' ~.o o ~-9t Henizimll t,'/¥;Zr.t * (1) Ttl: C1) :1&JF} 

7;, Pseucloschwagr.rinn ~K;ffi~ --t .o .. 'b C1)c'ib t,-?o 

3. 1it~~<7.) Pse'l.u.loschwage·l"iuc£ 

L C1)~*I'i~ I33JB*~ EElttltD:'iJ: nRjro:iiHj~lli:b.:-J,t IJlil ~O) 1fHf4~ ) 0) 1:ly(*tR1:i:t~ .J: I) ~ Ltc-'b !J) 

. -~'ib0L, f.l#Jir.t Pseudosch11lrt,r;er ina. sch r. ll?vieni (YABE) HANZAWA C', 1*1¥0).f;t0~*l:· ib ~ 0 

lI.tJiJg I'C. ~~--t ·.o.iEi8(*fi.*S13l:·.tJtb'ffl:0):!f.oH·-~-C- ib .o~' PSI"UcloSNI 'Il'ag!'rma l'C~mWi".o ~:rL ffi'jJt. ·1t!!.K 

t 1f .0 O)-c ib .0 7;" *llJj\j1Ec·(b.o * ~Jlt~ l'CiflHs" L:*ffi0 o '&:1&jjC1)fJc3(*.lDJi-}:f;. ft76~tL ;;-'"tV ' -c i'i 

" T ransactions of the l'alaeontologica] Society .of Japan, No. 120. 
1) 7\'-m~v;J: 3t-K-\I~';fi!-~Pf~flfllYJlCJ:{) JlI; fJ!i; K 'itF.l I::~tL .. Jll[< ~AU~ ~T~. t,·.17\'-fi,ljr;t nWfIl15 &f 2 Jj 24 

E ~M Ill<OJ E 7j>.~~¥iJ~"ifl~J1.H::ljh" -cw~ t....t~ t OJ K~:fr'OJ:Ij1flfl~ tJ: t:t<: t OJ -r:cb ~. 
2) Y. OZ.\WA: . St.ratigraphical Studies of t he Fusulina ·Limestone · of Akasaka. .Tour, Fac_ Sci'; 

Imp. Ulliv. Tokyo, Sf'c. 11 , Vol . II, P t. s: 1927. 
IH~IiI! IJIJ : !ffit,!.f;rjtK¥O)Pf~, :Itl1.l§!~ift , -us 39 ®, 460 ~, niHil 2 &f. 
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YflJI~liftI)·~mfttJ(2) Jilij~±O) ,fjff1~ir'i/'J .:o o J~~Jit:;IC2)~±0) ¥'lbtrc i .:0 C fi1J.Rti!!l!.il> i?:> Schwager·ina 

/c1'affti (SCHELLWIEN) '/J{¥IHs-~~L'-C1.>.:oo (:0) Pseudoschwngerina c')ffi}tLfi~mJiC:;IC~±O)1P'fytrc 

J: .:0 CM7~lP.!Trc ~ ± tL.:o 1b O)-C' ib'0-C, I~.£~'/J{ p seudo,schw(J.,qe1·ina 7J;. r.t Pa1'([sl'llwagef'ina iffi! c ~ 

tL -C 1.>.:0 'b 0) rc;jff'i'T.:o 0 ff,11iiJ~rc.J;:.:o.!: (: O)M 7::J:1:JiO):E~t:rtJjiil!,@{t;r; rc ~;t Paraschwagerina 

oblonga, (OZAWA!, Sch1lmge1·in(! n. sp. (S .lr,raffti graup) , Pse'ltdosI.'iHva.geri,lI. ft !> p., Sch1vagerina 

v'ulgUj'is (SCHELLWIEN), ~('hwagedlla. an(lerssO?li (8CHELLWIEN), [)oliolina, ali-ciae DEPRA'l' i>'* 

I':fi?:>n, .r'7j l:JliO)~~~ttI'LZtv.-Cfit-0)J:.tLrc*.:o*!llf*m} c~1'C t1 V -reT) Snknm'iull ji},r7J;. 

ot~t*6') Wolfcampian ~M'I'C#!~T.:o ~ o) -Cib.:o cm-"'-C 0 '.:0 ", 

4;. "F.pJ-~Q.) .Pseud0S('1twa,gerillu.£ 

(: C')e'R *fitlZI1IJ~f~jL?-)I:t-tTPr~$1(}**~rc~0-C, $t~~* J: I) ~lt)j'''''V!Et:l:\ ~r ;';"D-}IIcT)iiirJ~ 

ti::.BiI±\-t;';' ;)M~~O);r;tR*J: b¥-R~~kto)-c" m~fiJ:.~c.O)tO)~1t1.-Cl.>.:o'/J{, *~~, ante

theca O)M1)Utflc~0-C~9ipO)m c #-~~JIji>~ ib'0-C, R[~1j ~ tL, PSI?1/,d;) ,~ c:hwage)'ina sarnegaiensis 

sp . DOV. -c·ib .:oo f-3:*rcfiJiJ;m,i>~a<~~'~, 5ErRlill*1IUgc·~t17",,;tA 40 litftJf?f,'l-I / -Cb.:oo L.®1ift 

Qi:O)f1c3.Cr& rc 0 v. -C f1 mi!*illr~)$±O).wf~i>~ i5 .:0 o F<iJB:O).wfYE rc J: .:0 c!: L. (7) 1t;r; riO)}i'DIrJ:11Hall\i
C') *~ (1=' ) ~*'~(~~~:Ec.,.:o~JiK~j:tL.:o~O)-['ib.:o o 1iiJB: f'1 (:C')jjfJ.niiJ'i?:> Sch'wageril1a 

v'IIIgM'iS ' (SCHELI,WIIm), S, vulgar ·is val'. globosa SCHELLWIEN, S, lJrisca (DEPRAT), S. satoi 

(OZAWA), /3 , prisca val', pan!n1!la, (SCHELLWIEN), S. ri ~hthofen-i (SOHW~GER}, Mizzia velebitana 

8 C HUBERT 0) BE t:l:\ 't .:0 L. c ~ ¥a 1!f L, -c 0) ~~~ft I'C mt v. -C ki;ltC') r vI: rclfi: .:o (-1) *lift{:¥!·· fEI:!f.i- ~ 
:1-:: C. -t 3 )Jil!.)i c :~~I'C Uralian rc*f:I'ii'T.:o C 5:!l!;-", -C 1.> 7.J 0 

Pseudosch'lvag erin a Ii, fi ParaS(:Tl1oagC1'in ct me *rc ~'JiJXrc ffi!f~alg:5}1D::6 ;: ~Jl i?:> 1 L.-C 7.> -C, t1 ~ 7 

--e l'1 Sakmal'ian4
) 3(:lt**~-c- 1t. Wolfcampian ~5)0)ti'i${t;r; c. ~c:.m:WmJi!~tL-Cb.:oo 

- *:f~ -C t 1t{~fiJf k :c;jto) ~1±\::6 ;: 9iP r;, tL -C b kO)-c' i5.:o i>{, :Il:i5: ~i*lEriYJi!~6J1f±::6{ L eT)%C');Jto) 
~1[f" J;f!- ~I'~ ci) ;]:~'jg: ~ 1MW!l~rL., ~ ~W~¥fHs-".:o U~rc Z~O) Pseudoschwll,CJlw ina ~ NiT .:o.{t/f-i 
W! fi1liJt.v l::, Sakmarian v-c tf.'l'&,T.:o 'b O)I'J..:o (: c ~m~ i?:>n -C b.:o o 

.J;J,J:. C') ~ftf!;c,7)JltC')bit P SI'U(/os ('h1I.'a,CJ crino. , ~~Jt ~tc 3 [ffijjfJ.O)MtLVi tf.'l1Lrcrog.~JJitLrc*.o ~ 
o) -Cib-?-C, fW.:*0) Snkmarian 3(fi Wol£campi:w rctH!;~~.:o 'bO)-c' ib.:o c.~""i?:>.tL.:o o 

. . _- - -
1) 1t1ll1~*: · fJH.!k0.Jrw.73f1lit~ Q) ~.1:.M,iU!l'R, ~ !lO~, ~.'i MO, 081'118 ilF <19:!3)' 

2) 1M! iit~: fji'IJf(l.LI~f.t~.f'k~*O)Jiipf:JXl1fIlf.~ft.;~'\:""T , *:g;I~~j;~'V!He;ilii1tix~, OrJfH 14 .1J~ (1939). 

1/ : ffrl!kill.& lJ .:cQ)m~Q)Milf.ft1:i~*Q)1tEfdh',:'C. E1*~.1:. ¥~~!*,** . iU! 'i'tJ;}~tft ifr. , ~ 45 
~, 536 MO, IIBffl 13 ilF (1938). . 

3) r.ti:4>: 'fi!f: mci~lIll\*_b!lliiHI1i0.Jmili:Q)fl!!'l!tM.~, :It!ll'R, ~ 26~, 1,f!'l ¥!Ji, II7:lfHll ~ (1936). 
4) M. K, ELIAS: Carboniferous anti Permian of the Southern Urals. Amer, Journ. Scie. Vol. 

XXXIII, No. 1n6, pp. 279-295, 1927. . 
5) .r. W, BEEDE find H. T. KNIKER: Spcci ps of the Genus Schw(!gerina. and their Stratigraphic 

Signifir.ancp., UlllV . Texas Bull.: No. 2~133, P·). '5-79, 19~4, 
6) S. HANZAWA : St;rati~rafJhi('at'ni~tributions of the Genera P.{ettdoschwagel'ina and Pa,l'o.sch-

1vngl'1'inn. in 'Japan e tc. Jap. Journ, Geo, Geogr., Vol. XVI, Nos. 1-2,1938 . . 

,1) :1jiJj!r't '1:' r.t i1ttt.b:~± IHl391 ,,? liJf~ 'c.l:,~ C hrudo.<chwMerir/(i glomrl'o.Oa Q)~r.t&:'fL-UIH,;tt.t,l.\o" 
I:. v' V' , X}t]]jl'1:' r.t 1lJlt1I!! n ():14) I'':: .l: '" C flll0.J '(Chuflnshan) ':Q'~*r.: iiH fJ, < -c:fi~ (Chihsia) ;j5'~*t.::~ ~, 
.:cQ)..tQ)~ 1:1 (MoRkOll) ;fi:tx*KfI}lJm;tt. ~ C v'.s-.$n:b~h'?-c, it;!I*:o~~-r L- t -~ t,..tsv ':O' :A:Mtvc: :Jih" -c 1:1: 
'm{!"'j-C J: 0 ' t ,r' '1:'<b b 'i, 
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iIE* S(~ h'Wage9'ina, l!!'incl'pS E. LW}C; ,fL.td'il!~ ~ *'L' ~ T.Q Pseu,[loschwa,gcrina O,).er.t~:${t 
is L l..- -c.mWifrf.l. C;,fL., . ti < r.t Urali~11 Cl:.~;fi*UM C1) J:~I1lD 1;, Srh1Oagerina. r&t) (Scli1vagerina 

princeps EHERENBERG C1)'iW-c ib Q) C1)tNX${t::fi L ~ fL -C 1;> k. t C1)-C' ib-'?k.'/.;'-, ;l\:1&JItO,),igr.t:lt** 
~"Cr.t J. W, BEEDEoR. H. '1'. KNlKER2; ~ii~ ~~O) "':tf) C1)-lJf~I'C J: -01: Wolfcampian ~X '" 
- p 'Y .. r~ o p :/ -y -Ut M. K. ELIAS4J.C. O. DUNBAR3) C1)¥jl·;;!j-ic'. J: Q L 8akn,1al"iall WfC1)t!:!~{tifi-c' 

it; Q i: L iJ>flrti*l C;,fL., ;l\:C1)ilii1{lI;¥ft ~ ,::,~*O)r=(f.IDU:t~T$ ~ ~~ G,fL. -C*k.o I1!P1i~* L'::"~ * L 0,) ~.w.iJqlE* J: I).. --'~r~f Q i: L 1<: fj:"'?tcO)-C' iV Q" :l!1T~fj: ~5Jl;-t. ib 7.;0) -C' .iI:t~K '3 - 11 ''.I 

.. r~. 0 :/ 7:&.rt;jt#I<:~t1 Q;;5**C1). *$J:=fflI:&'rt=!i*C1)~Qi:O)-lJfYl:*'If~ ~:Jjij~t. Ltc 0" . 

p :/ 7C1) '7 '7 }L-t·t1r1;r.t;fi~*0,)9'$:&.rtJ:~!lfU<:.::..1i*0,)ifj;~JifO,)1ffi.:t'i:af.Jii:ttI!. c. l..- L*i» G1fti 
fJ:iliih-Cif; QiJ', i: C1)i¥i~\ '7 '7 }L-m.15K:iHli"" Q i: C1)i&Jib'&:i1I RUZENCEV 0,)~3!t Lk.~~ ~ IVL 
K. ELIAS4

) '/.;{¥R% l..--C 1;> Q 0 

Z"K J: 6 L ~IT c ;l\:C1){tifif.lO,)M~r.t~O,):f.R-C· ib Q (J:1Jl:J: I) II~Krfl1:""')o 

Kungurian (<j:t$ '::::: ,fVI~) ffltJ!'!. 225-400rn, JJ:;\1HiP;\lf':E;!J(;f'tJ:: ~JilG~, ;W'ii1!iU=-$-1t';:II'o 

Artinskian CF$=£\;>¥i) /iifJIj. 1200-1250m, 1tJ;*·J{*'f~;¥H ~JilGoo fG.:f&0) Ammonite ~f.E"t'7,,;;;. *Ji 
'£fiAI'i9-' <, Jt Puudoj1.£sttlh-.a atf. lut'ug-i'lIi: f;CITELl,W. t/).ij.1!- :~I~1l;-t!o 

Sakmarian (:I(fF$'::<iH~) 1fIW. 1200 m, 1W*o:E;!J(*~ J: ~ JilG 0, 1t:Erc I'j: Ammonite if./jifA;O';~ < ~$:~ 
~"@~~ilIfi-oo ?kO):Billlii'i.;;;<bo o T'n;·a.p'ronorites sp., .. 'bt'inskia" n. sp., Aqathicerasj1"p.chi BOSE, Ga~-

J 

. triocems subhamieN Ruz., Schwage?'ina jusffur1Tl!is KROT., S. atf. htnsa-.semis BEEDE et KNIKER, 

PseHdojlm/,lina verneili MOLL., P. tschedl,yscliewi SCImLLW., P. alTJina SCHELLW.:! Qua..q-ijasulina longis

s'ima, MOIJ,., Pscudosc/t.wagerina princl'jJs ERR., P. atf moungthcnsis DEPR., Sf;,affella ~Jlh(f,t'?·ica. ABIcrr., 

Pseud~fusuliTla prisc(l. lWiLL., P. k-/'otowi SdlEU,W., P. tlml'ica KnoT. 

Uralian (J:.$:E-*:*) MJ.'1- llCOm, 1tJ;*lft.ll'":E;!J(*a:1~~,;flj±J: ~I~{,o 1t:Ef;J:J:.$I:: Shllmard-ites cf . 

. ~illwndsi SMITII, Glaphi?'ites n. sp .• G'astrioCf.ras n. sp., Agathiieeras jrechi BOSE, Pan!.]l?"O?torites n, 

sp., Tl'it'iciies bl'edei DUNBAR and SKrN~ER, T. plummer! DUNBAl~ anll COI-.'DRA, });endo.tilsul·i?td stabilis 

R_\USER, Schwa,gerina. j1(.suli?toides Sc lilt Ll,W m"i1 , "Fli'M:: ' Tritie,ites s-irnple:c ScI1ELLW., T. 11lOnt'iJiarus 

EIIR. and MOLL., T. 'i7lciSlIS RCRELLW., 2'. "ellt'riclmU8 SCIll1LLW., (iua..Y·1l8,;/-i'lln longi.'si1lln. l\WLL., 

Fasulinella tw;ae DUTKE. 

MoscoviaJl (<j:t'$:E-*:*) fflrJIj. 1000~1500 ,rn, 1iPm::fti± ·Mk;!J( ·~1iP*·;n1R*$J: ~f£?;,n it;;S K f;J: Gcrstriu

cents mart"ini ScnmDT., ·G. cf. rume f;ClDllDl'., G. d. I'istrri M.\I<.'f., Ret-iC1.l iucc-rn., cf. s1/.}Jer&ilii/.qllc 

Brs,\T., ]'lary-i?l'ffera: lorzii CHAO, ,Bot/t.·l'ojl/t.yllv"III /;'c lI,rluCO"/ I'ic'll /11 D"llR., JJell'isC()l,hyU-'l'fn atf. hl:/I.st! 

c'l1se GRABA'{; lft.Ult)$:El!i:*i:l~O);fi.fjif~;l'#-~' o 

~~;:E-*:* 1flJIJ.. 1550m, w.r15O)~'itJ'{*1li.U::fi;!J(*J: V !ilG~o ·rt:EfCl:!:f.fj~~t..: <, Humocera.s, Cilyphio

eera$, · Al]onicle~, T'rllshumrtrdites $0) Ammonite Au j"rodw'tl.l s st·l'iatu,. FISH., j[a. ·rqinif~ra atf. 

1) ScflELLwmN: Die Fnsulinen des 1'llssisch-,trktisehen Me..er~sgebietes. . Palaeontographica, Rd, 
56, 1908, ;Jt1l!!. 

2) J. W. BEEDE and H. T. KNIKER: ii1i Ul, 1.924 . 
. 3) . C. O. DUNBAR: T~e Type. Permian, Its C1a.<;sitication and Co.rreation. Bull. Amer. Assoc. 

Petro Geologists, Vol. 24, No.2, Feb., 1940. 
R. C. MOORE: Carboniferous Pel'miUll Boundary. Buli. Amer. Assoc. Pet;,.. Geologist,s, Vol. 24, 

No.2, Feb., -1940. 
4) M .K. ET,T\s: jjiHP. .. 1937. 
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vtsuniana CHAO, Squamul.aria linea/a. MART., Rldpidomella. pecosi M~RC., &hizophoria respirata 

MA~T., l,omdaleia florijormw MART., Zaphrent'is cf. enn'iskiJ,l~ni Enw.and HAIME ~a:*tro 

<:. Q)t!f:*K J: .--:::>-rJt~ Jc. ~* Ul'alian c; c; kL -r btcJil!Ji'Q)l:~l7) Pseudoschwagerina ~~T ~ 

, -$5t~Sakmarian c.~ I...- < 1fp;g I...--rQUO 1...-, ~*Q) Ul'alianiJ> b-5tJl$ I...-tc <:. .c. KfflG.--:::>-r b o~ mf 
L-r Sakmarian Q)~lt~ftli=-!i!*~:/Itr~c l...--rb.Qo <:'0) Sakmarian 1i~*0) Pseudosch

wagerii,a ~K:tfI'if'" 0 1{;, O)coib 0 0 l:~Q) Sakmarian ®'EO)~;J:lil;nllil~K <:. 0)*iCQ) T*K =-~* C. 

li** c0~~JY. ~ti· < c. T 0 W.t I'i p ;/ 7" 0)8J:JY. c' ti.Bltt*~,~ '" oj C' Ii 1t ",'~), .~ < Q),,-"~ K ~ fflG c; 
tt, x~t7j(:..g-~mQ)8J:*VCIi~IiX~~{~",~co ih.Q~:/ItQi: c, O. DUNBARl

) li3tmtJ:Q)11f~c.1937 

&j:.KjiN:t o~mtJl!,j!{"-"ttQ)Jt$1*fJK1iN:t:o JVJ11m1li:VC£#0-r p :7 7"6=.~* ·li**Q) Iliff ~ 
. ' 

$ t "0,) 0 0 ZVC J: .Q c.<:' Q)!tI!.jjQ)};-ff:Mzvcftlit,WYifL :t:;9(Q)m· ~ -t'ib 0 0 

Tartarian.it ) 

Kazanian.it J 
Kungurian .it 

Art.inskian .*! I 
&hwagerina lutngin'i IIjlI 

S. ancl~rsoni. IIjlI 

S. molleri ~ 

·Sakmarian .~ Pseudoschwagerina ~ 

Upper Car.bouiferous *X Trit-iC'ite.~ ~ 

M06covian .it PU8ulinella ' 1iIl' 

DUNBAR Ii RUZENCEV Q) Ui'alian c. I...-tc T'rit~cites O)~vc~",t,W1i Uppel' Carboniferous c. 
L, X Uralial1 O)mfli~ti~ DE LApPARENT K J:-0.-r ~m c;~:k.1{;, Q)c' ib .:oiJ~ ~ aC'1i -ta)~. 
~{JFajjlltc·~~O)tI!i::a:O)*fflGi" 0 i CO r.t <:. O)mfO)~m a:i!1!~ o--;'l! <:. c. a:i'1t"",-r boo 

~t*~VCM-0-r U·Jjii!~{t;Sa:~trli**.=!i*q):wf~:(J~~A.,c·~.:o ~.P. WHITE
2).C. 0 . . 

DUNBAR3)·G. E. CONDRAeJ .. W. SKINNER4).R. C. M00RE6) ~Q)~a:Q)Z i -:C'O)JiFf~~~1fT 0 c. 
:;1(O)~i:·ih.Qo (Tnxfts 7},.{f. JOWL! .ttk:1Ja:r:f1 IL,t I...-tc1{;,O)o) 

J
caPHan formation Polydie:codina 1iIl' Poly<!i~xoclina, Codonoft(,8'iella, Leella. ~Q):W L- < . 

speclahzed L-tdifi&!l!i'!:o~tt\t'o 
. . 'Wont format-iOn}. . .- .. 
Pernl1an I Pttraj'u81;l-!na. 1iIl' Porajusttlma, ' :v~1il:l, tt < Pseudoschwa"germa 11&' 

lL~onard formation . . rc.tt\t'II:v~tJ: \t'o 

,"Volfcampian Psel!doschli}(~ge'I'illa 1iIl' Pseudoschwagerina, Parasc/twagerina, Schwa.gerina, 

f Virgil Series Triticites }Ih' \ 
Pensylvanian .)MiSsour: Serips .Trit'icites .~ 

\D.es Momes Senes F'usulma ~ 

1) C. O. DUNBAR: Wi m 1940. 

T'I''iticites Q)~~:V~~iI'o . / 

Tritic·ite.~ lft. '(}: Fu Bul·ina ~ &:jI&.rc. *tr 0 

T'ritieites J&l, tt < Wedekindell·ina l, $"tro 

F1.Isulina, ]i'us1.lz.£nella., Wedekindell-ina, Staffella :6~$.\t'o 

2) M. P . WHIT"-: Some Texas Fusulinidae. The University of Texas Bulletin, No. 3211. 1932. 
3) C. O. DlJN':B.~R .pt G. E . . CONDRA: The Fusulinidae oftbe Pensylvanian System in Nebraska. 

Nebraska Geological Survey Bullet .. , .II, Sec.' Se!"., 1927.. 0 

4) C. O. DUNBAR et J.W. SKTN~~R: Permian Fllsulin(tlae ' of Texas .. The G~ology of Texas, 
Vol. III, Pt. 2, 1937. 

C. 0; DUNRAR: jjl} m. 194~ 
5) R .C. MOORE: Jlli/i. , 1940. 
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.ELIAS (7)~~ c7) .wfYt:tcl/f{-0-C~n(7) PSe~td08Chw{/~erina if'J'1~ I::lakmarian l?'&tcl'ttltc;tC-C l.)7.J " 

3t~:t**:FII:;lIEl'C*Eli*~tcJR-v--C Ps~udosc7111Jqgerina ;"I;11l!(7){t;P(7)~I±{tc J:--:>-C Yralinn c!: L-;q 

**J::;m c!: c; fL -C (,;>td-tl!.f8- ~{iiJfL ~ f-lakmnri:tI1 r& c!: ~-" -C 1.:> ;:'~*C' 0;:' 0 if'JITIl~t~%f.JVt GRA

BAUl ) tc.t /YL~""';:: ;.ti.-O'.:>;:' (7)C';j; -::>-C, fpJ~I'l*.ill!(7) Uralian {( =fl!* r-fi;) c!: ~-" -C 1.:> ;:, ' .. 

*ntcJR-\.A-Cz,±c· Uraliall c!: L-:t:l.l!c:rtlLJe-tc PSf3ud,osdl-7l:age?··illa {( $Its?:. c!:r.t :-:;akmari:lI1 

/1.'0: Wolfcampian' tcJR-1j' ;:,:t~.g. c!: Jjt < - -%c-t';:, (7)c·~;:, iJ{, Pseuclosch·u.·a.gerina tL7'l-(7)f}ji@@, {( 

J!~c ~r.t l'riticites {(1!;-u?:. tiJ->Y < 'Ii. (, ¥lTL-\t>~~tciR~;:, UtaJian 71.0:. Pensylvunian (J.) 

fauna {(4t~tctltt-C(:>t?:.cr.t~~ili3'UJ:v'c!:}~, ~~. o I1lP*ntcJR-\t>-Cti Sakmarian fauna c~ 

~(7) Uralian fauna r5>tl;(EL--C1.:>;:'c!:'~I ;ttc;tl;:'c7)c· ib;:' o 4-*ntcM-\.A-CZ±c· PSl'udosch-

1vagerina 1;'f;:!ilHi U ralian c L- -C 1.:> krtlLFe-(7)fJiil.lhr..tO)flll:hfi)O)*f.I:&i--lt {( J:~O) Ural :illr1; & o:.~t~(:* 

~~ I'C M: Ij' ;:, f.i Ff I'C M: Ij' ;:, 7;: c!: .t1::45Z L- -c Jt ;:, 0 

f§lJ-,,/;fflf Q Jl*f;kE~Wc3i*0)/J'i*tJff.±2) (7).wf1L I'C-') \t> -c Jj!,;:' c!:; fpJ~iJ ' 'Psew),osrh wagc?'illn ~ 

(=Sc1ill'agerina 'fm c!: L, Ul'alian c!:~-"tc!tllJtriJ)GI'i*(7)f..1i~f"H~ ~1-!rc;fL-Cl.l;:' 0 

Pl!eudvsc~twagerina (Schwagerina) mOlm!/thfn.~i.8 subzone C~ 

1. .Pseudoscltwagerina (Schwa.gerina) motlWlthensi$ 3. SChWa?fl'i·/ta (P.) l.·atln('n.~-is · ScHWAGER 

DEPr.AT 4. 8. '(P. ) pr·isca MOLLER 

:l. Trit'icites 'incisus (=F. incisal (SCllELLWIEN) 5. S. (P.) p'~isca var. parrala SCHELT,WIF.:> 

i'sewloschwager'ina (&hwagerina.) princeps subzone C~ 

6. Powdoschwagerina (Schwagerina) princeps 

( EIffiENBERG) 

7. &/twagerina (Fusulina~ vulgaris SCHELLWIEN 

8. Triticit-:s montiparus (=F. mOlliiparq,) 

(MOLLER) 

9. S. (F.) ' r-ichthojeni ScHWAGER 

io. S. (P.) r-risca MOLLER 

11. S. (/0'.) ucalis v.-!::iT A FF.-

12. Nagatoella (jrientis (=" F. ellips(jidal·j., var. 

m'wnta is) (OZAWA) 

13. Tritic·it··s (F.) 8llbobsoleta OZAWA 

14. ·S. (70'.) saloi OZ.\WA 

15. S. (F.) !.:ralfti SClIEJ.U\·IEN 

16: f)ol·iuZ·ira claurl-ioe DEPRA'i' 

J:~c.0){t;q0)!f! 1,4,6,10 ti.t? '7 )t.-O) Sakmlll'iall J: IJ, 5Z. 2,8 tilTIl UJ·aliar~. J: I) W{!;j- c; tL -C 

l.l7.lfll\:~c· ib--:>-C" 13 ~ l',.iticites .tcA;:,.....;::~Dc· UJ'ali:1I1 mlO) flllll1a c\.A~'J:? c!:/lI . .s·o 
I'5PJltJ!gO) Psc-udosc1i1lJagc·;'ina. t,W1'C r.t Rakmnl'ian c!: Ul'ahall @I~~) (7) ~:;Jj(7).·£auna {( t~ t -C 1.) 

;:, 0) C· ib ;:, 0 

~m*Jlr~I!!(7)~)(*0)~~3)0).wfYEI'CJ:;:' ScJi11'u,lJe1'ina /1'11/.r;wris 11l ?b riiJ~*c' ib "') -C, Ltcti SI ·lt-

10age1'-iuo l)?·i.s('a., S, tsc1i-(wnysche1d ~(7) SnklllHl'iall fauna c!: Trit-i .-iles 'IN.rJ'llt·ipanls ~O) Ul'alian' 

(J~~i fallmf 'h~% ± fL -C 1.:>;:' 0 

:IL1·1·1*5t.w.¥*!Ilfl~)II~tJ-0);£itK*c· til";;lf4)0).wf1E L- tc t':: ;:, K J: ;:, c!: l'selldasdllCag erina uri

entalf' HUZIMOTO 0) Sakmarian fauna t l''I'it-i('i tl's s·i ·lJI,pll':( :!tffu (7) Ul'alian (11~~} fauna i.J~3~ 

1) .II. W. G(UBAU: The P('rroian of Mongolia. Nat. Hist. Cent·ra! Asia, . Vol. IV, 19;~i. 
2) Y. OZAWA: Pal aeont.o iogical StuJies on the Limest-Ol1e of Nagato. J."ur. ColI. Scie. Imp. 

UpiY. Tokyo, Vol. XLV, .'\rt. 6; 1025. 

R) H. HuzmoTo : S(;ratigraphical and Palaeontological Stu'lies of the 'fitibu Sys~ew of the 
KlVanto·mountainland, Pt. 1,2. Scie. Rep. Tokyo Bunrika Daigaku. Sec. C, ~o. 4,2, l!lIl6. 

4) n . H czmoTo: Some FUHUiinidf' from Kawauohori-mum. Kyfisyfi, Jap:tn. Journ. GeoL Geogr., 
Vo1. XIV, Nflf'. 2-3, 1937 
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if. L- L: 1.> 7.J D 

t~ J::W-t .:::., K:jt{:**nKi{,:-0 L: Uralian c!: V I: ?;;>7c:itl!,Ii/- K v:t p :/ -1' lk~t;.jt (7_);f!'ij;t:~'~ _ili~ tll!. O) Sak

marian f tl,una ~ Uralian fauna ~~{ifL- -C ?':l.Q:.f,f< -Cib7.Jn PXI'C. <:: G')*;F~O) P SIJu,(loschwn.c;erinal,iff 

~.'C P seu.dosch wagerina KG')~.llilt ~1i0 L:@:i;,l'C Sakmarian c!: -t 7.J IC i'i $y~~~~:!;lt--t.:::., 

O)c' 1b 7.> 0 

<:: 0)*1BO) pseu.closc71wageri1!U i'rlf c!: rmt~ t.n'r.t$;rc:iV 7.J :ltI!.Rt l'i *EE*~~rc 1b W{ < 5i !±\ <~ ~ l 7.J o @~ 

~,~.fCO~i/llJ;f.Jr:f~ · mJj'jH O) J(~~ . ~ txCO*JJj-.f ®t · mJi!:tjjJ,::t5 CO~ ll.rfilR-!#,;MZ-C'ib.:;,o ;L,~; i': -'::Hf' 

L: I'UIJK~wu tk.0 c!: ,~,,,,? -C iJ 7.J O)c'Jlt. .IJlgc'~.t jIt-" t.r. 0 '<:: c!: KT 7.J'7Wm-Ji!:co flJ&!l.! :;PtR* K /,) v' -1: r.J: 
C. 0, D UNBARD ,;M~KfifrJ! ~J2t -" L: 1::>':;'0 f1C!C J:.Q c!:ffi{5 JJJ :;PYd~-lcti Pseuclos ~h7cag(w'i?l (t e:!-l:
'K 1'riticites ~ Bti" .QO)c'ifj 7.> -;6{ Pselulosc7m'ag e1'ina K£~ ~ tk0L:;Z1t. S-akmal'ian lft.,1.t Wolf 

campian 1'C.;jfj~-r-7.> ¥:-'O)c-ib7.> c!: L-, m3t:J::!J r:n JJtJt;IJ~:I:-tl!.Jjc' v:t Triticites t,f:MAA 0-C?J L:ffi{5U_i 

:;ptJ(*li/f~l,g.lc~W[:;P~*K.lli-::> L: 1::> 7.> em L- L: ?J 7.J o fj'jj L- L: <:: 0)::f~,g. 1'C.",? 0 L: Ii F ROMAGET 

CO.wfYE 1'C.:jt{:-::>L: qJJJt ::z;JJ~::~lilii K i c ':l1.l1i;j: -::>L: 1::> 7.> I/;, O)c' ib 7.J, c 511f~ L: 1::> 7.J 0 

*nK~H' 7.> <:: 0) P seucloschwagerina lfWcorp'N]I'i~K*;F~ CO Pse~tdoschwageri na;;'-WCO~ft~wuco 

" ~l'cJ.l:: i? 1-', *nCO ;fiz,;'G!f- c ~!7!7f-O):lJt?~·r,,' r&, ~0L: v:t i O) :I:-tl!.MO) j!KJ::fftbZ ztTtty-c1ll,7.J t!l!M 

COp;!j:{tfntr rc ¥:-, rbmt¥--t' 7.J I/;, O)c' ib-::>L: !5 ~K:.I:-tl!.}1:~co 1Il* 1i. ,r",9J@-C- ib 7.> e ,~, .k,o ]ft5li I'C ~~t' 7.> 
, P settdosch1.oa,g cri na ~=i( ~1*tJ§:± • C. O. DUNBAR . GRABAU (/) 311-1 < Pse'udo ,9{'.h w ngcrilUt bZ-o:' 

Paraschwagerina K.JR ~ ~til,.l'\ L:Jlt.cottllP.i =i( -t~ L: Sakmarian 1'e[ftJ5E-r- 7.> (<:: CO~,g.1L fi U ralian 

Ii~r=f-r. 7.> <:: e I'C.Ii. 7.J ) CO ~ 1 comf-1l::t5l! C}[I,fitL7.Jc _~ L-1'.t:-;6{ btlfr < C0311-1 < 1W~*i" 7.> 1\%.€ (c rJ: <:: (/) 

:t&~iJ' b Uralian (~~) fauna ~Jf~I'C.BtL- L: 1::>7.> <:: c ~<::o::>}tl!M c i:-COTfftO)Jtl!}i-c con,'K;Z 

'i c-fnJ~O) bre~k t Ji!. ~2) c; tL L: 1::> Ii. 0 <:: c!: Ii. t 1i:ttl-1foJ~Kmf~1"""- ~ I/;, O)c' ib b 3 '/J' o 

~ 5tv:t .R tO)~IlW'&cl'i * nKi{,:-0 L: fi Sakmarian fauna c Uralian (~~) fauna ~ PE'rf:i'i:~(I".J 

K1d!£JJi" 7.J <:: c!: -;6 '~ *t.r. 0:lf;I;;1-i.~KiD 7.J t,rrl,~O)c ib 7.J-;6>', 6H~0)~'jljft H-~ --C lj'~ fi .Ul'al'ian @f~~) 

t Sakmarian -;6{~Z lj L-~ 7.J K~ 7.J CO c -Ii. 0 iJ, c 0 .s>~rp' ~ ffg 0 L: 1::> 7.J 0 

Pseudoschwagerina from Akas;aka and its Neighbourhood and 
Some Considerction~ on the Geological Age of the 

Pseudoschwagerina Zone of Japan , 

In t he au tumn of 1939, the wr iter objailleq, some tipecimcmi ~f PseudoschwCt lJ e
rina and other foramillifera from the followinglocalitier:; : (1) Akaf'aka , Gihu-ken. 
(2) Manganzi, Sakata-gun, Siga.-ken, (3) SimollYu, Sam,egai-mura, Saka.ta-gun, 
Siga -ken . 
--------- ------,---- - - --- ' - -,- ,--' . .. _--------_._-, 

1) C. 0, DUNBAI~: lilll±l .1940. 
2) z v.: Q It'-cfi4~iiJftIJ:!_: G1)ii[;IC J; Q .t ~tJ: ~ut!l!. ,,(,In -m: c. CI) ffi-1~LI : ,l' !ill: it:b~ Ji!. I.IH ~1.- <> .t-. It ·..s-. X;ftJi<.:uli?!! 

*!mj[£ 'j1"'t: f:I: Pseudvsclncagerinrt a: Iili"Jlt*iili ::5~:W <7) '"F f':: I,:t'f'~it:b~ ( (\ORl N t;-: J: Q) <t 11, ;:V !f lll'ltZI"';I., j,;j 
- lI{ lll ,,(,ft Moscovian .t ~"'-~,ft.o*iff.:r; <7) J:lt ffi::f:R, il{[!j *<7) ~*=!U:b' 1Il:Q't' J;., Q , fW ~ Urulian lk..rY Sak

marian :b~ ,* ,11 't' .0 Q i .t 1"- t { Q 't' J;., Q, C. <7) f~JIL511G1) P8e!ldvschv'o ]C?'i?J(L t,'/l' 0 '"F:{j'nz: !i'f1t l..-,'('f'Jli1tG1) t! It, t 
G1) <:: ib 0 1.» C ? :6 >fIt~m3ll:<7)~,~ :6~ ,:I') ?, c i, .m Q -C h :z, . 
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The species from the first locality are Pseudoschwage1'ina .<chellwieni . (Y ABE) 
HANZAWA, Schwagedna 1'egulari1ls (SCHELLWIEN), Schwage?'ina, sp. and Pusulina 
sp.· The specimens were collected from the r~ck slabs of the quarry of Kit;lSyo~z'an 
of AkaEaka, -3, famous fossil locality of the Tifibu System, Rnd thei.r exact geolqgi
cal horizon was not ascertained; but judging from the fossil evid€11CO their horizon 
probably corresponds to (~ither the BeElizima .zonel

) or ' the lower horizon of t.he 
AkaEaka limestone. . -

The species from the second locality are Pseudosch1lJage1'ina schellwieni (Y A BE) 
HANZA,WA .and Schwage1'ina sp. The geology of this dist~ict was-- inv:estigated by ' 
T. TAKEYAMA2

) and T. SEKI3
) . Tho h?rizon of the : present fossils corre8ponds to. 

the Samegai group of the Psendoschwagerina and Paraschwage1'ina zone of SEKI. . 
According to SEKI, the fossils of this group are as follows: 

Paras.chwagenna ohlo'ltga (OZAWA), SI,h wagerin'a n. sp. (S. kmffH group), Psru:dosehwug c1'in(i 

sp:, ' S chwager·illa vall/a,ris (SCHELLEWIEN), Sch1vageri,lla ((.l/Clersson·i (SCIIELLWIEN), Dnlioli111! 
(£lriae DEPRAT. 

The species from the third locality are Pswdoschwagerina samegaiensis sp. nov. 
The' geology of this district· was studied by K. TAKiMoTo4

). The horizon of the 
present fOSRil corresponds to (B) the middle of the Ryosen group of TAKIMOTO, 
consisting main.Jy of f'chah;tein. According to TAKIMOTO, this group yields the 
following fossils: 

Schwagerlna vull/a1··is (SCHEL~WIEN), S. vu.lgaris val'. l/lobosa (SCHELLWIEN), S. 1:J1' isc"a 

(DEPRAT), S. satni (OZAWA), S. pris('. fl. val". parumula (SCHELLWIEN), S . .,..i r.hthofeni (BCHWAGER), 

Mizzia velebitana SCHUBERT. 

The grnlls Pse~~dosch1IJagerina which is often accompanied by the genur; 
Pa1'aschwage1'ina is stratigraphically much confined in its occnrronce and accrpted 
as an itnportant index-fossil of the baf'al Permian, such as the Sakmaiian of Russia 
and the Wolfcampian of North America. From this it is inferred ·that the above
enumerated three Pse1~dosch~lJa!Jerina beds are probably of the same horizon and 
eo;respond to the Sakmarian or Wolfcampian Stage. or 

Though the Pse'ttdoschwagerina zone which produ.ces not only Pseudosclwage
rina but also many Trtticites 'and Schwage1'ina, has so far been believed in Japan 
and the Eastern Asia to belong to the Uralian or the upper Carboniferous in age, 
the writer call not contradict ~hat the Pseudo8chwag61'ina zone of Jllpan 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 cif the PnsuUna I,ilnestone of Akasaka. et.c. Journ. Fac. 
Sci. Tokyo Imp. Uni'v., Sec. II, Vol. 11, Pt. 3, 1937, . 

2) TAKEYAMA, T.~: On the Palaeozoic ' Formations of Mt. Ibuki and Samegai Di~ricts (in Japanese). 
The Globe, Vol. 20, No.5, 1933. 

3) SEKI, T.: The Upper Palaeozoic Stratigraphy and Structure '01 Mt. Ibuki and its Neighbour: 
hood (in 1apanese and English resume). Jubilee. Publication in the Commemoration of Prof. YABE, 

Vol. I, pp: 521-526, 1939. , 
4) TAKIMoTo, K.: On the Geology 'of the Mt. Ryosen and its Neighbourhood, Siga~ken (in Japa

nese). The Globe. Vol. 26, No.1; 1936. 
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or \Volfcanipian. If the Pseudo8chwageri.na zone corre;;;pondt-i ' perfectly to the 
Sakmarian or Wqlfcampian, we mur;t admit theoretically that some stratigraphical 
'break exist 'between the Psegdoschwagerina zone. and the Moscovian zone' which 
generally if:; . ascertained under the Pseudoschwagerina zone in ' Japan, but such a 
brea~ hat; Dot been ascertained ' till now. It it; ~n interesting que!;tion whether 
the Uralian (new sense) Serios is /lacking ,or not in ' Japan. 

Pseu.doschwage1·ina ,Qchellwieni (Y ABE) HANZAW A. 

Pl. 5(2) .Fib'S : 1-6. 

J938 :v .. hwa']eri1la afr. amc,[a,·i YARE:' Carboniferous-Permian Deposi ts of tIH, ... iapanese Islands, Ty6sen 
(Korea) and Manchuria. _ Cte, R du .· 2m• Congr: p. l'Avanc. d. E'tudes de Stratigr. Carbonifere, 

' p. 1621. 
1938 1'$eudoschwage·rina sch ellwieni (Y ABE) HANZAWA: St ratigraphical Distributions of the Genera 

Pseudoschwagerina and Pa1'aschu}(t{1e?'i71a in Japan etc. Jap. Jou r. Geol. Geogr" Vol. XVI, Nos. 
1-2, pp. 7~-72. . 

She'l large, D.lmost spherical, cuusists of 6~6 J /2 ' whorls. Proluculum spherical, O.'28-0.36mm 
in diameter. Juvernarium very distinct; consisting of 2.5-3 closely coiled whorls, but inflation 
of the w}lqd being very rapidly at the end of juvenal'ium, becoming closer a~ain in the final 
stage of gl'owth. . Spil'otheca generally tbin, about OJ. min thick at the last whorl. K (' l'jothecn. 

~ is fine. Septa very thin, almost p·Iane,. ch0mata well developed at the juvenarJum. 

Measurements: 

Whorl Proloculum I n 1[ IV V VI VlI Specimen 
--- -

O.?B 0 . .56 0.88 - 1.60 ~.64 8.16 '11.52 2238, '0 . s. Manganzi 

6.00? 10.30 12.00 2238, e. s. Manganzi 

Rate of 0.6p 0.84 2.40 5.04 7.40 8.00? ·1 Illl37, s . s. Manganzi 

grouth 0.36 0.44 0.72 104? ? 1032, a. s . Akasaka .. 
4.70 7.00 8.90 1023, P. s. Akasaka , 

0.500 0.75 1.25 
\ 

3.75' 8,0.0 9.10 10.00 After HA~ZAWA Kitakami 
- - - - --

Thickness 
'0.037 0.030 0.045 0.030 0.022 0.06 . 0.105 2238, l\Iallganzi 

of 0.06 0.075 0.09 1023, Akasaka 
spirotqeca 

0.025 0.025 0.0370.025- 0.037 0.040 0.080 0.112 After IlANZAWA , Kitakami 

? 13? 18 25 2238, Mjj.oganzi 
.Number ? 24 19 11 15 24 2237, Manganzi 
of __ 8ep~ ? 13? ui 21 1023, Akasaka 

17 23 22 11 15 19 / After -HANZAWA Ki takami 

Though present collections are insufP.cient and exact axial and sagittal sections 
can not be prepared, ·the present· forlp agrees well ill its inpol'tant characters with 
Pseudoschwagerina ~chellwieni (YABE) HANZAWA and can be f'afely identified with 
the latter. 

Locality: Akasaka; Huwa-gun, Gihu-kon and M!tnganzi, Sakata-gnn, Siga-ken. 
- - 24- ---
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Pseudoschwage1'ina cf. jusulinoides (SCHELLWI.EN-) 

PI. 5 2) J~ig. 7 ~ 

18911 Schwagerina jusulinoide8 8cHELLWIEN: Die Fauna des Karnischen Fusulinen Kalks. PaJaeonto. 
graphicR, XXXI X, pp. 259-260, 'Taf.!XXI, Figs, 1-4,8. 

190!) SclHva.qer'ina f usulinoides ST,I FF: Bdtrii6>e zur Kenntniss der Fusulininen, Jahl'b. ' f. Min. Geol, 
u. Pal. Beilage Band, X'XVII, p. 487, PI. VIII, Figs. 11, ]2. 

192~ Schwagerina f uwl-inoides BEED and KNI!; ER: Species of. the Genns Schwagerina and their Strati
graphic Signifi('!Rnce. Univ. Texas Bull., No. 2433. pp. 19-23, PI. T, III, vir, Figs. 1- 4. 8, 1-3. 

1927 Schwage?'ina jU8ulinoities LEE : PalaeontoJogia Siniea. Ser. B, Vo\. IV, Fasc, I, .PP. 118-120-
PI. XXII, Figs. 6-1.1. 

1934 Schwagerina jU8ulirlOides CHEN: Palaeontologia Sinica. Ser. I~ Fasc. 2, pp. 94- :)5, P'!, XI V, 
Figs. 1- 4, Pi. XV, Fig. 7. 

The present form represented by only one axial section from Simony'll associ
ating with the foregofng species. So that the writer's obfiervation is not complete. 

Measu remen ts: 

Whorl Proloculrim I n· m N V _ VI w: Specim~ll 

0.18 0.34 0.52 0.84 1.44 .2.80 4.9~ 2104, a . . s , Simonyfi 
Rate 01 
growth 0.13 0.25 0,48 0.93 · 160 2.40 3.30 PI. XXI, Fig. 4 . Alpen* 

0.15 0.30 0.55 0.93 1.80 2.70 3.60 PI. XXI, Fig. 2. Alpen· 
- -.' 
Thickness 0.037 0.030 0.041 0.045 0.060 0.072 0.072 O.09u 2104, a. s. Simonyfi 

of I PI. XXI, Fig. 4. Alpen* spirotheca 0070 0.080 

• Measured by the author from 8cRELLwmN's photomicrograjJh. 

So far as the writer's observation is concerned , the present form agrees well 
with SCHELLWIEN.'S original SpeC!ni~n, but the exact determination must be post
poned until sufficient materials are prrpared. 

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

, Pseudoschwagerina s(1 megaiensis D. sp. 

1'1. 5(2) Figs. 8-12. 

Shell a lmost spherical, slightly longer than wide. The axial length Ilnd 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. P rol6culum 
spherical 0.20- '0.32 mm in diameter . - Juvenai'ium ver y distinct, consistiug of 2.5- 3 closely coiled 
whorls, but inflation of the. whorls being very rapid at the end of juvenarinm; becoming 

. closer ill · the final whorl. Spirotheca genenilly thin about 0.1- 0.12 mm thick at ·the last whorl. 
The Iieri~theca is fine, about 24. Alveoli occupying a space of 0.5 mm. Septa ';ery thin, 0.030-
0.037 mm thick in the final stage of ·growth. Septa irregularly fluted at their baSal and polar 
parts . Chomnta well developed at the i llvenarium. 
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w-:!lil./m ?- ;lfJt!!:7J)lIf Pseudoschwayr;rina :;IE f'r. Pseudo8chwagerina ~ G7) itf!fi:~~G7)~* '97 

. Measurements: 

Whorl Prolocuillm I If 1Il IV V VI Specimen 
- - - -

0.20 0.40 0.60 1.70 4.50 6:30 7.5? 2101, s, s. 

Rate of 032 0.48 1.00 \l.00 3.80 6.00 !1101, s. s . Ct. 

growt.h 0.30 0.48 0.74 2.00 3.48 5.2S 2324, s. s. 

i 0.5'l- O.S? 2.90 5.50 7.36' 232f;, a. s. 

Tlrlcknes~1 0.042 0.030 0.037 0.045 0.030 0,075 0.120 2101, s. s. 
of I spirotheca 0.033 0.030 ' 0.037 0.052 -0.045 0.097 0.105 2101, s. s. 0< . 

11 16 18 17 26 3]? 2101, s. s. 
Number of 

8 16 19 23 19 , 2101, s. s. CY.. septa 
11 19 17 21 26 2324, s. s. 

Remarks : The present species resembles Pse'lJ,doschwagerinct uddeni (BEEDE 

and KNIKER)l.> in size and internal structure, bnt it differs markedly from the 
latter in external form, being notably sphe~i('al . without any elongated poles. It 
is more closely allied to Pseudoschwagerina turbida F RANZ and Gustava KAI~LER2) 
in its shape, !:iize and to some _ d<,gree in internal str'uctnre, but th(~ f01'I11<'1' has 
gener'ally a much larger proloculnm Hn~ ' thin delicate septa not thickening at its 
basal part. 

Locality : Simonyu, Samegai-l11ura, Sakata-gun, Siga-ken. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 

Fig. 5 . 
Fi~. 6. 

Explanation of Plate 5(2) 

Pseudosch1vage'l'irt(! scheilwieni (YAn~) HANZAWA 

A 'sagittal secLion. l\1anganzi, Sakata-gun, Siga-ken. x 9. Rg. No. 2237. 
A near ly sagittal section. Manganzi, Sakata-gnn, Siga-ken. x 9. Rg. No. 2238 . . 
An oblique section. Mang:lnzi , Sakata-gun, Siga-lfen. x·9. Rg. No. 2238. 
An' excentric sect,ion, Akasaka, Gihu-ken. x 9. Rg. No .• 1023. 
A tangential ~scction. Akasaka, Gibu-ken . x'9. Rg. No. 1032. 

. A sagittal section. ·Akasaka, Gihn-ken. x 9. Rg. No. 1032. 

Ps/!udoschwage'rina cf. jusulino'ides ·(SeIlEr.I.wrEN) 

Fjg. 7. A nearly axial ~ection . Simonyu, Samegai-mllra, Sakata-gun, Siga-ken. x 9. Rg. No. 2104 

Pseudoschwagclina. samega'iensis sp. nov. 

Figs. 8, 9. Nearly axial sections_ . SimonyG, Samegai-mura, Sakata-gun, Siga-ken. x 4.5. Rg. ·No . 
. 2325, 2323 . . 

Figs. 10; 11. Sagittal sections. SimoIlYu, Samegai-mura, Sakat.a-gun, Siga-ken. ?< 9. Rg. No. 2101. 
·}"ig. 12. A sagittal Rcction. Simonyil., Samegai-mura, Sakata-gun, Siga-ken. x 4.5. Rg. No. 2324. . 

1) BEEDE and K NIK.ER : Spedes of t,he Genu:; Schwagerilla and tbeir StraLigraphic Significance. 
Univ. of Texas Buil., No. 2433, ]924. . 

2) . FRANZ und KAHLER, G.: Die P.~eudf)schwaqeri~en der ' Grenzl~~dbiinke und des oberen Sch-
wagerinenkalkes. Paiaeontographica, Bd. LXXXVII, Abt. A, 1937. 
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Uber einen neuen hydrochoeren Riesennager aus dem . 
Pleisiozan von Ekuador':; 

VOll 

Franz SPILLMANN 

~ Sta.utsgeologe u. Stuatspalaeontologe Quito-Ekuador. 
(Ringelangt am 21. Oktober 1940; Vortrag, gebalten arb. II), Februar 1941.) 

Die AUf3grabungen in der Nahe .des Orks "La Liber(ad"; auf der H albinsd 
Sta. Blena,an der Kuste Ekuad02:, ieitigten untor anderell 'aneh Reste eines Rie
sennagers, (ter zmammen mit den Knoeheu VOll Me,qathe?'iurn und ltfylodo11.i gcfun
den winden. Die Reste sind sparlichsodass sieh das zu beschreibende Materi[.t] 
auf einen linken Unterkieferast, mit kompJetter Brzahllung derBaekellzAhllreihe 

I mid -drei einzelne Baekenzahne d('l' ent:opl'cehend(·n l'tw hten Unterk'i t.<f('rlllllftl.l b: 
seh rankt. 

Es handelt sieh um einen fossi lon hystricoidell Nager, d(l~sen Ursprung und 
Entwicklllngszelltl'llm rein sudalnerikanisch sind. 1m mittloren Tertiar seheint in 
diescm Kontinente die Naget-iel'faun::t fa:-; t an~schli esf.;lieh aus' Hystricoiden beslanden 
zn haben , wahrend wir hento ein Vorh el'1\~ehen von Myoidc:l antrefien, die g~'gen 
das Ende des Mioziin aus Nord~merika eiugewandert tiein mussen (Naeh S'COTT) . 

Wenngleieh auch houte Hyd1'ochoenLs nicht mehr zur eigentlichen Fauna del' 
Halbinsel Sta. Elena gehort, selbst in del' 'weitel'en Umgebllng nicht mehr Z11 finden 
ist; so konnto vielleieht doeh noeh in den niederschlagreicherell Gebieten, in den 
Unyaldern des Hinterlaudef; vorkommcJ)" wQl1ngloieh wir seine E~istenznicht sichel' 
feststellon kannten.Bje ller naehgCl'i'iesell i:;;t das '~asserschwein auf ekuatoriani
schem Boden, allf den antleren Seito del' Kordillere, aus den feuO-htell Urwaldgebieten 
des Amazonastiefiandof:'. . . 

Trotz seiner weiten Verbreitung dmah fast das ganze tropische Sudamer ika, 
ist Hyd1'Oc!We1'1is nur durch oin<1 oinzige lebendCl Art wrt.roten . Sio bi]den eille 
Unterfamilie del' caviidae, namlich del' hydrochoerinae. 

Die vorliegende Al'beit wiedern , ich meinem Fr'eulJd und l\fitarbeitf'r " Herrn 
Torakiti SIRASAKA, del' del' wlsseDticlJaftlichen Ersehliessung del' Provi l ~ Esmeraldas 
in Ekuador, zum Opfer gefa1l.en ist. Die oben genannteJ'l. f0:38i]el1 Rest.e stammen 
aus dem von mil'. als Beta bezeichneten Knoehenharizont, plestozaner Ablagerungen 
cines alten Flussdelta. Diese Abfagerungen finden wir heut.e an del' niederen Stei]
kuste bei dem Oampamonte drr Oarolina' Oil Co., unmittelbar am Meeresstrand~, . 
etwa zwei Meter tiber dem normalf-u Wasserstand. Del' fO Bsi lfuhrende Horizont, ' 
del' an einigen Stellen bis 50 em Breite erreichte, besteht ans verw,itterten, staub
.formigen Material •. das durch seinell A ~ phaltgehalt, jene typisehe kaffee-braullf: 

* Transactions of the Palaeontological Society of Japan, No, un. 
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-aber. einen nellt'n hy<irochof'ren Riesl'llnager aus <tern Plt,isto7.iin VOIl Eknado\' 197 · 

Farbe bedingt, die anch die Knochen aufzuwe;Hen habenl
) , Als Begleitfauna finden 

wir typische Elemente eines eillst steppenaritgen Lebensraumes, wie das ilh' Maf'sen 
vorkommende P~erd (Neohippus), cin Lama (P?'ota1(chenia) verschieflene klcinc 
Nagerarten, Megatherillm und jJfylodon von mittlerer Gl'o;;se, dell Sabclti (lg(;r (Smi
lodon), einige "Vildhllllde wie Protolycalop!'x undo Pala(lor-peothus 1:1nd schlj(,sslich 
einen fossil en Hinidl (Palaeoodoc(yi,leu's) . In den Susf:,,\,'ass0r fuhrenden FlusseD tum
meHen sich Krokodile und Schildkroten. Bei jener iippigen Vegetation, d('ron 
Reste' ebel1falls erha1t~J) sind, ' fillden wir aueh viele Insektcn, die ihrerseits ('iner 
reich lichen Avifauna ihr Dasein sicherten. Auch Schlangenrrsle, ' Frorichknochen 
etz., konnten wir in dirsen an Fossiiien reichen Ablageru ngOJl ' tinden.· "Venn wir 
abor diose Gegend, wies.ei sieh . heute, im biologischen Sinno als Lebensraum pra
sentjert, betrachten, so find en wir wlistenartige Gebiete, mit fa~t vollkommenen 
Susswasserrnangel wahrend del' langandauernden Trockenperiod e, die den Wil'b(' l
tieren des 'Landes, mit Ausnahme weniger VogelarLen, bei au:mehml'nd armer Indi
viduenzahl, kaum einem Saugetier ab('r die Lf bl1l1smoglichkeit gf'hen. 

Prohyd'roclloerus genus nov. 

Die in seiner vorziiglichen Arbeit von Lucas KRAGLIEVICH aufgestellten Chal'ak
tf're del' rezenten u.l1d fossi leu Hydrochoeridae21

, stimmt kaum mit dpn- osteologi
schen Merkmale~ UDseres Rioocnnagel's aus Sta. Elena uberein . Es lic·gt i ll.l \V C?(.' ll 

der allgemeinen Eniwickhmgstendenz diesel' Nagetiere, . zur elasmodont <:' ll Zahnfonn 
iiberzugehen , wenngleich . illl1erhalb · del' ver r::chiedenen ~ormen die~er \V('g 8C'ilr 

· schwer wieder zu rrken~en ist, So finden wir' selbst bei den fossilell Al'tep, oft 
viel weiter vorgeschl'ittene Entwicklungsstadien, als bei den l'ezentHl1 \Va,.;srr"ch
weinen (H:ljd?'ochoerus) , was di r systematische Eingliederung oehr eri-'ch\\'C' rt. 

Die Gattung Hyd?'ochoe1'1LS (BRISSON) zeichnet sich durch Beine gerin ge G1'080(", 
durch <,lie viel kompliziertore Bauart del' Ziihm', speziell des dritten Obi'J'Oll Molar 
aus. Bei den rezouten Fonnen, handelt eo sieh ' auch urn Tiere einer bCriont1eren 

· Anpassung an das'Vasser- und SumpfiebeJJ, der Schadel ist viel gedrungcner, f:;OdaSfi 

das Diastem am Unterkiefer kiirzer ist als die Zahnreihe. Auch del' Korper ist 
mehr 'gedrungell und die Gliedinassen relativ sehr kurz, im Gegensatz zur zweiten, 
nul' fossil bekannten Gattung von P?'otohyd?'ochoe?'tLS (ROVERETO) Von Hydrocho
erus' selbot kennen wir einige wenige fossile und sllbfossile 'Arten, . (lip, wie nn", 
Hydrochoer1Ls holrne?"i ans Florida bowelsst, ein8t ein viel weiter nach dem Norden 
reiehendes Verbreitnngsgebiet hatten. P?1otohydrochoe1'us anderel'seito ist ein typi-
8ehes Steppenoder Lauftier; Schadel und Gliedmassen sind mehr gl'streckt, sodasi=' 
aueh das Diastem am U uterkiefer langer ist als die Zahnreihe selbst. Sowohl bei 

(1) Eine eingehendere Besch reibung cler geologischen Verbiiltnisse der Kno.!:,henfundstf:' llell cler 
Halbinsel Sta. Elena finden si eh ill fOlgenden Arbeiten : 

F. SPIL~MANN: Nuevos ('{midos fosiles y subfosiles de la Repilblica del Ekuador. -1940. 
" : Contribucion al conocimiell,to cle f6Ril~s nuevos ete la avifaullH ekuatoria ll:1 , <'ll d ' 

· pleistoceno de 8ta. El ena, 1940. <. 
(2) Lucas KRAGLJEVlCll: I,os mas grandes carpincbos actuales y fOsiles de la 8llbfamilia "Hy,lro

ehoerinae ". Anales ri. 1. Sociectad Cicntifira Argentilla.>CX, pp. 233-250. 
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Hyd?'ochoerus als auch , bui P?'olohyd?'odwe?'us finrl0.n wir am drittcll unteren Molal' 
das erste Lamellenpaar ~1l1 AU8s0nran:le durch eine i:ichmale Brucke verbundell, 
wahrend . Prohydrocho6msalle Lamellen frei· hat, also diesEl" Zahn einen rein elas
modonten Typ darstcUt. Nach KRAGLlEVICH soil ful' Hydrochoerus sechs, fur P?'oto
hydrochoerus fUilf, dio Normalzahl an· Lamellen sein. Auch unser FOi:isil nahert· sich 
in diesel'· Beziehung mehr dem P?'otohyd?'ochoenLs, ist also wie dieses phylog(mot.isc h -
viel h6her stehend als die r ezenten Wasr;;erschweine und konnto oventnell ein direk
-tel' Nachkomme von P?'otohyri?'oclzoe?'1LS sein. Diesel' dritto 1.1lltore Molar is: auch 
bei. Hnserem Riesennaget aus Sta. Elena, viol kun~0r, denn ('1' erreicbt an 
Lange nicht wie boi del' rezenten Form etwaR wonigor als die Halfte vom vierLen 

. Priimolar', ersten und zweiten Molar imgesamt, sondel'll aUJl flhul'nd nnr kaum ('in 
Drittel. Del' Hutere dritte Molar ist also nicht aHein r ein elai?1llo~lont, soud,ern 
:meh viel mohr teduziert als bei P?'otohyd?'Oc!IOe?'U~ win anch beim lobenden 
'\Vasserschwein. Ausnahmsweise soli man abel' auch boi Hyd?·ochoe?·tl .. ~ aile :oeehi:i 
Lamellen antreffen, . Del' zweito unt('re Molar Ul),'I'reS FossilR. naeh seiner Form 
zu schliessen, ist sehr ahnlich dem vorr7Iydrochoe?'u,s, denn die zwei Mittellamellcn 
sind auch hier frei . 

Del' erste untere Molar andererseiti:l ist sehr ahnlich dOl1,l von P?'otohydrocho
e1'us, ebenso wie der .vierte Pramolar derselben Zahnreihe wieder mohr dol' Gattung 
Hydrochoe?'us nahe steht. Als Differelltial-Charakto~'e fioden wir alHo einen fossilen-, 
phylogenetisch h6her stehenden Hyd~ochooridae, oine Gattuilg die selbst von dor 
rezenten Gattnng Hydirochoerus noch nicht erreicht wird, denn dor dl'itte ·nntere 
Mo.lar besteht gewohnlich ana funf Lamellen; cia:; Diastem ist knrz, Merkmale 
wodnrch ar sich auch von Protohydrochoe7'ns lllltersrheidet. 

. Prohyarochoerus Sil"asa'/me, species nov. 

Die Beschreibung l1es Materialcs: 
Die GesamWinge der Back;-nialmreihe ist 116 mm; davon haben: 
P4 eine Lange von 28 mm, be-i einer .grossten ·Breite von 13 mm an del' letzten Zahn

iamelle : 
Ml hat cine totale Lange von 28.5 mm llnd seirJe grosste Breite un del' Zahbmitte 

, . 
betl'iigt 14 mm . 

~{2 hat eine Lii llgoJ von 29 ,mm, an del' Zahnmitte finden wir die grosste Breite mit 
17' ll1m; und sehliesslich der . 

.lVls Il) isst der Lunge naeh 29 mm und crreicht se ine grosste Breite an der Zahn
mitte mit 21 mm. 

Der vierte untere Pramolar: 
1m Unterkiefer haben die Zahne eine mohr uberein:;timmenede Ui.nge. Dcr 

eilJzige PramoJar diesel' Zahnroihe besteht aus drei V-formigen Lamellen, die i:iich 
nach iunen offnen. Die erstD LameHe besitzt am. Vorderrande und an del' Innon~ 
seite eine khotenartige . Verdiekung und iat im allgemeinen, sehwach gekerbt. Das 
zweite V-formig() Lamellenpaar zeigt ·bercit.s am vorderell Schenkel oine sehwacht, 
Ein huchtung, die etwa 2 mm in. dio Lamelle hineinreicht. Uq l1.~q~ere A.rt l?ildet 
am Innenrande elDe machtigo Schlinge, dio fast bi,; in die Mit te des Zahnes l'eicht, 
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Dber eJnen neuen !1ydrochoeren Riesennager aus dem Pleistozii.n von Ekllador 199 , -

sod~.ss die Form die::;es Lamf:Jll el~paarss mohr als S-formig auzusprechen wiire,Das 
dritte odeI' lotzte Lamellenpaar 6ffnet sich nach iunen und ir:;t , tief eingeschnitten. 
Wahrcm? an den ubrigen Zahnen die Lamellen, seien diese -einfach odeI' zusam
mengeRetzt immer VQn einander getrennt sind, diose ihrel'seits nul' durch Zahnzement 
zum oigentlicheh elasmodonton Zahn vereint werden, so. ist del' viertc Pramolar 
dadurch gekEmnzeichnot, dass dje Schmelzfaltelung einheitlich ist und sich del' 
ZeJ~e l1t nul' in die Einschnitte ' hinein drfingt. Auch bei Pl'ot(fhyd?'ochoer'l.ts und 
dem rezenton Hyd?'ochoe'l'1ts' finden wir dieseiben V~rhaltni sse. 

Typir:;ch an unse.l'er fossilell Form aus Sta. Elena ist der Vordel'teil dieses 
Zahlles, da or sehr ah nlich ist ,vi~ bei Iiydrochoenu" abel' Vf'rschi~d~n . von Protb
hyd1·ochoenM;. D(\r Mitteltoi l i;;t llicht V-formig ,sondern S-formig ,vie bei keiner 
'der beidm'l"Fonnen und schlies!llich das Letzte Lamellenpaai' gle icht dem von P1'0- , 
tohyd1'ochoe?'ns unrl ebl!IlS0 dem von Iiyd1·ocl/;oer7.('s, ' wahrend nach KRAGLIEVIC)H del' 
erste Zabn v,)n Protohyd1'or:hoe:rns denl letzten an LaIige fast gleich komlnt, ist er 
bei PtOhya1'ochoenls s'immkae d(' r k leinste. Bei del' rezel1ten Form ist abel' -diesf:!r 
Za,b.n schein bar del' Lang(';te. 

ProhydrochoeU8 ii, aSl.tlcae SPITJr:, 

Fur die sy&tematische Bowertung del' H ydrochoeridae ist aueh die Form des 
unteren vierten PramoJa{en sellI' wichting. Er ist nnbedingt in seinem Ba~ der 
primitivst!3 Zahn, del' sic'h dem Zahnbau ~er Cardiotheriinae VOll 'l{RAGLIEVICH: am 
meisten ll,ii.hert. 

Del' erste ul1tere Molar: 
Del' zweite Zahn im Unt,erkiefer ist del' erste Molar. " Er besteht nus drei ,v-for

migen, unt.er, einanc1er 'getrennten, Lamellen, wovon sich die' ersten zwei n/ach innen, 
die letzte abel' nach aussen ofi'net. . Sehr tief eingeschoitten sind bloBS die ersten 
zwei Lamellen, wahrEmd die dritte, di e mit nireni' viel kleineren vol'deren ScheJ:lkeJ 
noeh mit del' M:ittellamelle an det At;lssenseite zusammenhangt, schwach eingcEch
nitten ist. ,Diese l' Zahn hat daduJ'ch vier Einschnitte an del' Innenseite und nul' 
zwei an del' Aussenselt",. 1m alJgemeinen unter scheidct sich diesel' Zahn im Bezuge 
auf seine Gefltalt kaum VOll. den hier angrfuhl'ten Vergleichsformen. 

Del' zweite untero Molar: 
Diesel' Zahn bes~ht aus einervorderen und einer hinteren V.formigen li,nd 

zwei freien .mittleren -Lamellen. ' Davon ist die erste V -fQrmige Lamelle mich innen 
geofi'net und tief eingeschnitten, }ihnlich wic bei P1'otohyd1'ochoen~s. von KRAGLIE
VICH und iln:, Gegematz zum rrzonteu Wasserschwein, wo w.ir nul' einen schwachen 
Einschnit vo~finden. Es folgen nUl) zwei einfach~ ' freie Lamellen, ahnlich wie bei 
der r ezenten 'Form und im Gegeneatz zu Protohydroclwe?'us, wo dieses Lam.ellenpaar 
au del' ,Aussenseite noeh zmammerbangt. Das hintere V -formige Lameilenpaar ist 
von geringer Bedeutung fiir die Systematik. Del' zweite untere Molar UTlseres Fos
sils niihert sicl! also mehr dem Waseel'schwein del' Gegenwart als P1'otohJJd?'ochoe?'~lS, 
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wenngleich auch bei ersteren mituilter dief'e Lamellen noeh zusammenhiingen -sol
len: Von besonderer systematischer Bedeutn~lg ist 'also dieser Zahn kaum. 

Der dritte untere Molar: 
E; besteht aus funf einfaehen Lamellen wayan die let.zte noch an del' Innen

seite des Z9-hues eine ganz geringe Einbuchtung ang(!dcmtet hat. Nach KRAGLIEVICH 

hat auch Protohyd7'ochoerus ans Argentinien funf LamelJ en, woyqn abel' die ersten 
zwei am An~senradft des Zah~1('s zusammenhallgen. Die r ezente Form hat nach 
denselben' Autor scchs . Lamcllen, wovon cbellfalls uoch die ersten zwei an der Aus
senseite v(lrbund<m sind, wahrend nach G'IEBEL1)auch bereits scchs Lamellcu vorkom-

. . 
men soli en', die aIle frei sind. Die Zementzwischenlagell sind bei diesem Zahn 
reeht kraftig. Er ist im GegeoE'atz zu den ubrigen fossilen unrl anch r~ellten Tie
ren, sehr kurz, denn or betragt nicht wie beim rezenten Wass8rschwein etwas 
weniger alsdie H alfte der ubrigelJ, Elemente der Bez.ahnnng -insgef'amt, sondern 
anuahernd cil1 schwach cs Drittel. Wir £luden hier also eine vie 1 weit!:'r vorgesch
ritt~)r;e- Reflu '-tinn de~ If:tzteu Molar im Unterkiefer . Ent,l:ichiedenist dieser Zahn d/ r 
'wichtigste fLir die BcstimmuDg, denn er lluterscheidet sich nicht allein durch seine 
jeweilige Gros>o, sonrlem allch durch seiue FOl;m. 

Die sosehr markanten Unterschiede in der Form der eillzelneu Zahne twd 
obeuso der ganz gewaItig~ ll Grossenverhaltnisse haben mich veranlasst jene neue 
Gattung anfzustcllen, die ich Prohyd7'ocl~oertls nenne . . 

Vergleichende Masso : 
. Die yon mir in der foJgenden Tabelle zusammengestellten yergleichendell Mas

se von P7'otohyd7'ochoerus und Hydrochoerus habe ieh aus Tafeldarstelltmgen kal
kuliert, sind also nicht als ganz genauanzunehmen. . 

M"sse: Protoltydrochoerus Prohydrochoerus Hydrochoertts 

Lange ner Zahnreihe 115.5 rom 116 mill 75-85 rom 

.- Verhaitnif! der Lange zur 30: 12 · 28: 13 21: 9 
Breite des p. _ (2.5) (2.15) (2.33) 

V erhiilt.nis der Lange ZUl" 25: 13.5 28_5: 14 ]6»: 9 
B reite des M I 0,85) (2.03) \1.83) 

Verliiiltnis cler Lange ZUr 26: 16.5 29: 17 ]8,5: 11 
Breite clef! M. (1.57) . (1 ,70) (1.68) 

Verhiiitnis cler Lange zur 30: 21 .29: 21 - 19.5 : 11 
Br.-ite Cles M. (1.43) (1.38) '0_30) 

Bosonders markant ist · also die Tendenz des ubt'rganges in eille -rein elaomo-. . . 
donte Zahpform: . sie ist bei -nnserem Prohydrochf!erus sirasakaeaus Sta. Elena 
beiweiten noeh mohr vorgeschritteu als selbstbei den rezenten Wasserschweinen. 
Die allgemeine Form der Unterkiefer mit einem reJativ ' kurzen Diastem' wurde uns 
mehr ZUr uberzougung fUhren , dass es sieh beiP7'ohydrochoerus mehr um ein Tier 

.1) - C. C . . GIEBEI,: Odontographie. Leipzig. 1855. 

- 31 -



"Ob~r eine°ri .l)eu·cn 'l:Jydrochoeren Rieserinager aus clem Pleistozan von Ekundolo
• 201 

handelt, das wie lIydrochoe?"Us hyd?Oochoeris LIN., die einzig lebende Art, eill guter 
Schwimmer, sich steMs in der Nahe von Flusslaufen aufh~lto 1m Gegensatz dazH 
finden wir, dass ProtohydroclwertL8, wie dies ~Aqr.IEVJCH na'chgewiesen hat, mehr 
die Merkmale eines Steppen- und Lauftieres aufweisst, wie die Verlangerung von . 
Humerus und Femur, sowie des Schadels selbst orkennen lassen. Wenn allch 
heute die Haibinsel Sta. Elena keine Siisswasser£l.iisse mehr b8sitzt,so miissen wir 
jll Hinblick auf den enormen Reichtum all Saugetier- und Vogelresten aus pleisto
zanen Fl~s8ablagerungell doch aunehmen, da&'S diese Gegend, einst ein ganz aJideres 
Klima besessen hat als heutzo Zumindcst 'mussen wir uns eine fruehtbare Step
penlandschaft vorstellen; die von . einigen, wel,lll auch kleinen Siisswasserfliissen 
durchquert wurde . . 

(Quito, 9. August, 1940. ) 

Fi'anz SPILLMANX 

• 
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choerinae reJl\l-t 0 

~:7lff;t*1l:.1'ile J:!J Prohydrochoerus sirrtsakae t.:. o;jfr J$-$ifm:a:~IJ.n. ~ 0 !J!1:. Ilydrochoerus liiii;t*tjJ1t"Cfi~ 
:itf!le~.~ G. ~liJl. ~,9]¥., ~Jlt~ Lo tliJl-*f;tT'rJif:;JR'itiiRl: ~~ L.o P~utoh!ldrochoerlls IH;t1ttlJif1''£I:.L -c, ~J'i 
1t]!((f~JIt:&<'(!iI!tif;tJlM7UJ: ~:lli:Go Hydrochoeru8]f."Cf Prutohydrociicerlls I::}i'-Clt lamellae 1:~;!~!Hi} 
~ 0 i Pro!t1/druchoerus . f;t~fl.lt.: 0 elasmodont is. ~ 0 "6~lk "Cf"6Q)"MfJt]:: _ ~ Jt -C Prohydrocltoerus l;t H!I
drochoerus ~"Cf /Jrotohydrochoenti Q)tj:lfl,'~ tJ: o~ Lq 

*fr.i:a: "'- '7 7 ~. It. . z "';( '7 It. It" '" ffl f.:::;JR-c W,Ei!E 1-.: tit.1fPp '1'* I.::: t 1i~ I:. t,;. !J L.ittS.jti(ce~f1:UiliO)~I: ·* <" 0 

(m;~ *1UJfi.LJ~II.) 
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* :r.ffi ~ OJ .lJ1accl'intockia Ji fl. -~ L,x· 

J1t£1~.m Mo,cclin to rkia, cD~!iijLl:.cD1}]_tili*td~~ L. -e.J[1- /i. V> n O~wald EEER fi r (/" ~ - :/ '7 

:/ fJ (D r ')"~= 7JL- F)v (/J, ~~did'c Daphnog-ene .t:.~ .f:I L. Cinnamomn'l1l. K1J;J.-eJii:l-J.S0,,« 

Laul'aceae ( ;jffif U ~ ~"tcC' SAPORTA !!z.o:. ~lL\RION v.t Coccu l-us 1'C. 1~ -Co -'0 ::O"? t:. -e;Z.?!:: lVleni

spermaceae t:. Ji!;tc:" x Macdinto cl.; ia t1'ine1'vis K:tH __ -e Os \vald EEER ~:lI\\: :'@) Proteaceh,e t:. Ji!" 
*-K Menisper10aceae t:. ~/"o". S.APORTA · !!zlP: MAUIO:N: ;~IC1tnX;L., :lI\\:~rc Urticaceae ~" ~"AJCo 

SEWARD v.tWJ~ ,Mucclin tock ia iJ' Dioscoreaceae Xv.t Liliaceae t:.Ji!,-c }ffi- tc: iJ' , :l!tj}}:"'("vt B oeh

mc·ri lb K1~ -e }ffi- -'0 ::0.) i?:, c!: L ;&?!:: U rticaceae c!: ~/"o". -e ,'is' .:o u iff- L. Macdintoc7cia lyallii rc.:ti L. -e l'i 

SEW ARD 7J..(J:. C ONWAY v.t Melolen ca C'ltn~l.ingiana (Maluyul1 species}K:ilI:1J;J,·c '!h.:o c!: cDl]l.B;r·c:', 

I\1yrtaceae K~-r .:o~) cD c!: *"''Lm GJ/'l..:o" :Il:ilI:~ ::'M- I'i 1=1 *~ cm*.FiIlt.J-:ilI: OJ~) 0)cD Macclintoclcia 

IveLlli·i cD1*1t-a~}/i.~*K 0 v> -eLjUlimH~~K J: i') ~HIll K lm*-tt.:o ;tf:i~ , -tcD*IBDJHq3 *~ l::)v ./, 

yp Po t a'l1HJ,ffl'ton r-rwnclletii A, HENN ct HAAG: Vcj);J,-e}ffi- ':O l ..... , ~Jf~ ~)*1fl~Jfi1J;J,L--e.mJ.SiJ)Gj; 

< c!: ~) Ma.oclintoc1cin cD:sXf1:vc Vi Potamogctouaceae K~ l' 7.) t cD iJ'1-i- ;t: ~.t- -e}ffi-.:o TlJ'!ig'l1:i6 ib .:0 ' c. 
c!: H{jj!~R?,-r 7,) Kilj'-0tc: o *2~cD· ZVThc('/ intnc k ia, c']lU t1il~7($JlI:l$~-{\j;iJ!.J;I~ti~/f7;J$~~pfrhlcD 
~ (/) Kt:t~JJ ~ccD~ru! :flIIiJ , h .:o C~j:~m( )o 

l'\;l acclinto rlLi n OJ;J;ijJ,JitfF.'i:1"taMt1'ri fi .J:.M s~H:c. J: D Wf:!t.1tY·'t/fr Ill: ;t: -C-/i. .:0 c. c!: tt aj3 G::o> c' ~ -'O.iJ{, 

-tcD~ lb-~~li Pcilaeogcne 'C'rb .:o-o liTi L. -e Mctcclintockia t r ine1'v is HEER C5f-,; 1 ~Ht 21@'ij), l'i 

EI *~;~ K1/,:--e !r.:t $JH~J Jti Xf:t)-::fL c!: ~ -'WA1-!(nMt~rc Iit '4" $ V> c!: }t G.fl..:o ( ~cDTI[~;mxf:tmli- -r' ) o 

1f' 1 w.\ lJ[accl-intockia t j'il1C7'vis ' fl EER X 2/3. (SmoMKI, Photo,) 
Collected by Y. I SAlwARA, from Tei , Maoka' lllati , K arahu·to, (Nisisyakotan F or mation) 

U> 2 Ilill J['£cc/.-intockia. t l' inlJ'l'vi,s l -lErm x 1/3, (Y_UI A~!oTO, Del. ) 
(, Col lected by S, ENDO, from H Ot'Oni tat ibetu, Nnmata~lllnra, Uryu·gun. Hokkaid6. 

" Transactions of .the Palaeontological Society of J:~pan, No, 122, 

tl!!'i!l!?l~W ~ 48 :ii¥;1l'f 571 J,1I nBofn 16 ~ ;1 l'I _. 33 -
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* ill! ;$: 0) Mac.cli1itocba ~ I'':: :\~: -C 203 

Th(· G'; llllf' }faccl-intockicL from East Asia. 

By , I 

Seido ' ENDO 

We have no definite informittion IlR to the sYRtematic IJo';ii,ion of t i,e genus J[acclintocl~ ir.t; some 
species of t he genns has usually been recognised as a rl"presentati Ve of" the U rticaceae ~r Myrtacea(' 
OIl the ground of similarity in {.he Ieal" es bn t one of the s.pel'i ps, .If. Iyalii£ from Kobe, bas grea l 
sirnilari !;y t.o t he leaves of Potam.ogdo'll /rct'ILchetii, one of the s pecies of Potalnogetonaceae . 

From th e geological OCClll'rence~ i t appears t hat the gen ns was wid ely u ist ributed from tl:e e re
t.aceOUR tu t he Miocene, but it. was absent, in East l\ sia in the uppl' r Miocene age. The spec imens, . 
which were stored in t.he InstH.ute of Geol'o;sy alld Palaeonto logy of (;h() Tohoku I mperia l University, 
Sendai, are as ' follows .: 

I . MnccNntocl:';a trineni.. fl EEl!. 

II. 

JII, 

Localiliies: 
1. Tei, Maoka-ma.t,i, K.tl'afuto. (N is isyaku tan fOfll1:ltion) (Figure 1. ) 

2. Honlw tll, MiKus:tyama-mnra, Sorati-gnn, Hokkairlo. (Po.l'onai Series) 
3. Horoni l,atibetll , }/ll IlHttn;-mura, UrYI1-gun, Hokkaido. (Poronai Series) (FuguJ'e 
4. Yubari-mat i, Yllbari-glll l, ·Hokkaiclo. (Poronai Scrips) 
5. O{;iai-ike, Suma-kll, K obe, Honsyu. 
lVa cdintockia dr. trine')'vis H l-:ER, 

Locality: 
Konsyun, Manchoulmo, 
1l[accl'il1 tucl;ia lyalli'i H EElt. 

Locali ty : 
Okuhata, Smua-ku, Kobe, H OllSYU. 

1 V J[acclintuckia sllchcdinerLlds KRYSlfl'OFO"!C1I 
Locali ty .: 
Tymovskaya Fadj near Niklewi cz's coal mine. North Sagbalin. 

- :l4 --
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r.o\f'"'l' 

;t;.ttfHgrJl ~O)i¥i}j 330 In' v.&.f:iMi-!l.JJfx !J I'L ff,t0-C1tkTiW,~±iJ{7tI'L~c~ L- (JtI!~R 18~, 36 

J{ ) , :fd'l\.:f!1Jr~~~W~·:~iJ)~ffit~{tIEia:lm5E (ti!!.J.;j( 19 ~,305 J{) L-tc o 14 ~:@JJ'(0)~1tlEitr:W 

O)#;Ma:WA.,iJ'k.l6~~~~a::iliH=rL-lmj:i!!.Hl:ifl-kiJ>, -!7.J:r& IJ iJ>1i < li.-:)ktc.l6l'Lffit~r.tib i IJ * 
. < r.ti*Jtik L-Wli.iJ'0ho ~fj!U1EO)ffit 1tlEir.ta~ a:lJ>. g- , 1iJn\(;I'L$t < IDiIiJ" iJ>00-C*kiJ{, ~HL£'.t1t 

lEi Hilz/:!:'IT 7.>1±~r.t i tc~-o -C l.J 7.> a ·ftk f't ~=Hf.i 1'L;t;gj[*~0) l:~cgl;'}i!!.0)#*41'Lg;~0-C11SjJIIg.1'L ¥R 
'i!fT 7.> 4~1'L L-ko 

lm5E L-kflr.t~I'L~1' 80 fl -c'il; 7.> a ~*O);;f7'G~1'L vc/f~ -c'il; 7.> ~ 0) r.tf«E5E-c·-g- -NM6 terr 
~5E.l6tco 

Textularia gramen d'ORBlGNY •. •. ....• ... • .. . F 

T e.'l:tularia sp . ...... : . . ........ ..... . .... .. ... R 
QU'inqueloculina agglut·inans d'ORBIGNY . ... .... A 
Lenl'iculina (Robulus) gibba (d'ORBlGNY) . • .... R 

Lenticul'ina (Robulus) limbosa REUSS ..•. .. . .. . R 

Glanclui'il1ct laeV'igala d'ORBlG NY ..•.•.••..•... R 

Dental'ina communis d'ORBIGNY ~ . ..... ....... ... R 

Dentctl'ina emaciala REUSS .••.• ... •..•.• .... .. R 

Samcenaria italica DEFRA"'CE . . ..• . . ...... •. . R 

Lagena hexagona (WILLIAMSON) .. ..... . . ... . .. F 

Lagena cf. striata d'ORBIGKY ..•• . .••....... ... R 

L agena str·iata strumosa REUSS .•. ..... •. . .. ... F 

Lagena sern-istria/a WILLIA~lSON ... . ..•. .. .... A 
L agena laevis (MONTAG U) ... . • .. ..• .......... .. R 

L aqena cla~ata (d' ORBIG NY) .• .. ... .. ......... F 

L egcna gmcillima (SEG UENZA ) . . ...... . . ...... F 

L agenct ampulla-ci'is tG.m(t (RYMER-JONES) . ..•.. F 

Lagenoclosaria scalaris (BATSCH) .......... .. . .. R 

(rut.tu/ina lactea (WALKER and JACOB) . . .. .•.. R 

(Jultttl-i,:a yamazakii C USHMAN a n d OZA WA .... C 

Gutlul·iJ:a cf. kish-inouy·i CUSHMAN and OZA \\·A .. R 

Polymol'phina charlottmsis CUSHMAN .......... R 

Polymorph ina sp, , .•• . . . . . . ........•.•. , .••. . R 
Sigmolplll:na simaensis n. sJ? ......... .. . . .. ... R 
Nonion scapha (FICHTEL and MOLL) ..•.• . . ... A 
Nonion boueana (d'ORBIGNY) •.......... •.. . ... A 
Nonion sp ... .. .... . . ... ... : . . ...... .... ... . ... R 

Elphielium cl'i~um (LINNE) ....... : ... . ... ... . . A 

Elph.iclium aclveJ1um (CUSmfA N) .. . ........ . .. . . R 

, 
Elphiel'ium gr(tnulosum GALLOWAY and \ VISSLEP. R 

Elphielium simaense n. sp. . . .... , ....... . ..... R 

El phieliurn Jaba (FICHTEL and MOLL) .. •.... . .. R. 
Elphicl-ium s p ........ ... .......... . ........ . . . R 

Bol'ivina elilatala ·REUSS .. .. , •.... .• , ... .. . ... R 

'Bolivina striatula CUSHM AN ..... .. ...... , .. ... . F 

Bolivina robusta BRADY ...... , • .•. • , .. • ... • .. R 

Bolivina pusillct SCHWAGER •. : . •.• . , . ... , .•. . . . C 

Bolivina hantkeJJiana BRADY .... ... .. • .. . . .... R 

Eoliv·ina subangulw'':s BRADy .. , . ..••• •.. . . ... . R 
Bolivina Si?'igow B RA DY ' ........ •... , ........ . C 

L oxostcma 7;wTcl'ianum BRADY .. .. ...•........ R 

Bulimina, nlal'gil:ata d'ORBIGl\Y . .... , . . ..•. . ... C 

Bulim·ina simaens'is n . sp. . . ....... , .. . . .. . ... R 
Bulimina s p. . .•... . .. . ' . ... .. .. ... ... ..••.... R 
Geminospvra s'imctens'is n . gen . n. sp ...... .. . . ... C 
Rwssella spinulosa (RE USS) ... . .... ..... ....... A 

Uvigerina cf. peregrina CUSHMAN . ....... ... . .. R 

H opk'insina sp. , .... . , .. .. . . .. . , . ... . . . · .... .. R 
8iphonogener·ina :aphana (PA.RKER a nd J ONES) .. C 

8iphonogener·ina striata SCHWAGER . ..•• ...... . C 

. E ntosolenia globosa (MoXTAGu) .. . . ,. , •... .... . R 

Fissurina ol'bignyana (SEGGEKZA) ... ..... . . •• . . R 

Pissurina lacunata. BURROWS anel H OLLAND ... . R 
Fissurinft marginatCl CW ALKER and Boys) :: .. R 

Oolina laevigClta cl'ORBlGNY ... , ..... . .. ....• .. . R 

Oolitellla irregular is n. gen. n . sp. . ... ... " .. . C 
Discorbis rosacea (d'ORBlG NY) .. . .... ,., ........ R 

Rotal'in beccar·ii (LINNE) : ........... , .. •...... R 

* Transaction> of the l'alaeontological Society of Japan, No. ]23. 
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Rot!tl'ia japonica HADA •.••••••••..•.•.•••••• A 

Rotalia papillosa I)ompressiuscula BRADY •••.•• C 

Rotalia schroeteriana CARPENTER •••••••••••••. R 

Epon'ides dutemplei (d'ORBIGNY) •••••••••••.•. A 

Eponicles e.'I:'igna (BRADY) . ••. . •. ' ••...••••••••.• R 
, Cancris aur1'cula ('FICHTEL and MOLL) •••••••• C 

Cancris oblong(! ("WILLIAMSON) : • •...••.•• •••.. F 

Cymbalaporella bmclyi CUSHMAN ..•••••... : ...•. C 

Cassidulina orientale CUSHMAN ••.•.•....•.•.•• R 

Globigerina .bulloides d'ORBIGNY ••• •••• .•.•. •. A 

Globigerina injlatct d'ORBIGNY •• •. •• • ••••• . .• . R 

Globiger'ina aequilateral '~~ BRADY •.•••••••••.•. R 

Globige?'ina cretacea d'ORBIGNY •..•.•.•.•••• • • • R 
Globigerina sp ....... . ......................... R. 
Globigerina (Globigerinoides) rubra (d'ORBIGNY) .. O 

Globigerina (Globigerinoides) triloba REUSS . ... .. R 

Orbulina universa d'ORBIGNY .... .•..•......•. . R 

Pulleniatina obliqu-iloculata (PARKER and JONES), It 

Globorotalia his piela MS. . • . . . ..... .. •..•...... R 

Anomalina punctulata d'ORBIGNY : •.•.......•.. 0 
planulina, wuelle?'storfi SCHWAGER . ... .. . • . •.•• . R. 

Oibicieles bertheloti (d'ORBIGNY) ..... •...•.•...• R 

. Oibicides lobatulatu8 {WALKER and JACOB) .... F 

Notes: R, specimens less than 4; F, more than 5 but less than 10; 0, over 10 but .less than 20; A. 
more than 20. 

3'R:rft CDfjI!KB,t -g-t!<f~e,T---'::: -g- t CD/'t Ii" a:tJ( -g-, r KJt:~~ a:P1%~e,T ~ 0 <: CDR3'R:ft:mnm:m:flfiCD0;:\':' 

1i.~e,mta:* ~c'1;) ~ 1i"t1 ~ t *~CD~ifuHv.:ljIjCD~fri c·~ L.. -C ib ~o 

Text-uZWl'ic£ sp. 

Il-fk 1-00J;t~*~'6>ib ~ CD,ij. c·glGv.t~9;n:fll!CDBRtr%*rc·ib ~iJ' t 9;nf1:1i. 0 0 ~'B1\OJ*~iMili;K~::kt-.:o 
'OJc.ffi~Gt1ib~~t1CD~Kt~~L..1i.00 

Guttu,l'inc£ ywnctzc£7;;'ii CUSHMAN and OZAWA, 1929. I 

i'iFj~e,OJfjI!K INlJE L..tc Ii" t1 c' t, :it l'i *:flI!CD 1 ]E:flI! kishinMteyi c. CD qqJf%.c·!h ~ c ,'[f,.bo ~ L.. 
1i. /Il.!LtilliJ.llt K Qi: v. ~ U C7) t OJ iJ{ 1:5 -C 1;) ~ 0 

POZ'lJl1W1']Jhina sp. 

Il-fk 3 --:Jib!? 0 P. chMlottensis 61!i!fl*~OJ!9J&1i. ~1IllljjfK~1b1,T ~iJ', :t:t1c'ib ~ ciWrJET ~ ~ 
f:!il.~o 

PolYl'lwrphinc£ (Sigmqrphi'l'tc£) s'imaensis n. sp. (~ 1 11) 

If[ 111lll11')! c· <b ~ iJ, G!€Ii{!l! c L.. -C 03'R:T ~.K v.trrt4 /f)E c ib ~ iJ{, .% K 

fEl, /J'i*t1(OJ*~JEf.ll-~1i.¥R)(KJj!, ';% G &'d.~OJ , t!<f~1i.%AA a: Jl.;" ~ 1::, OJ-C ib 

~ iJ ' G, ~~ L.. -cfillAS Hf-H.t tco 
:flI!OJ tF;'f1!llZa:Wi1f.7t-JUf'*OJ,im < c'iI; ~ o 

fXv.t#lIftz: <, !]P1i.!J c', Jl'€Iili~Y-Mlv.tIm~ib--:J-CfEll:f ~ , -;gHiiCD~ 

v.MrtffiT~K~.T~o~~~M~KmV.~c~@-g-(~HOJ~cv.t 

~) K @C;ylJ L.., ~~ ~'i a)3~K[!:IJ,ij. a: 11Xt-0 *1'lIl:v.t Sigmo?'phina ' kotoi 

CUSHMAN and OZAWA, 1930 1i. ~~~J[JI I OJaK1f},tz: ~PJTiJ{j;' L.. < ib 
~ir;@-g-~iJ''i!!!.c·ib !J, Jl'€'B1\iJ{;J~gK~1 < ~ < v.t1i.'0-C a: Gi", ,*~iJ' 

r]\,'%c ib ~o :& 6 0.9, q1iiv.t O.5mmo ~ l!f;l Siqmo?'}1itina 

~4S l'i Sigmo9'phina a: :ljijj;/,'j c T ~ iJ', zv.t Polym09·ph·ina OJl:i:.~ C s'imaens'is n. sp. x 100 

L -eJi!,tc o iliff L.. v.Wi;,ij. c· ib~ 0 1'J:. ~fdll.. ~OJg!jGyIJ v.t/j\j;\r.d~OJPJT~OJf<j:j < c· ib"':l-C, :;!;t lE L.. v. ~KZ,m&tt 
fi'i].a:OJ~FfL1'J:. ~v~~n~ c /fiWrOJ~::h OJJ!~/V!lJc' v.tib ~ iJ', ;fA v.t § ~~~CD Jj!,:f:iJ1.t.J, G, tl~ ~ !!l!H'i~ L..--:> 
~ g!jG~OJ~~ a: flm~ L.. -C;lg-". -c, &!7.i-OJ~ml ~ t~ L.., t"':l C n~jmg.1tt-"" -g- 1::, OJ c L- -C 1;) ~ 0 
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Nonion sp. 

1tP,co Nonion CO' 2 mf'ttt* 0; 0COVC., .llt;tf'tntE 1 '0-C'if> 0 0 ~ttCOj;'It>, -1LCO:tllf=ll'Cif>j), 

~itil'J!l~VC~*,~VC~07fbo ~fli91J t-~U I; ~ It>il', L..1:f I; < ~45co i .I. vclJ{ !J;to < 0 

EZJ1hidium sp. 

~~CO'CO, 1tP,vffl~comco~j;'~~VC~.tL..~lt>o · 

E7;phidium simaense n. sp . (5(!; 2 WiD 
4 '0ib !J 0 jl;9l~lm~ o Ij,7fb CO 'v t-m:a:VC~%:i"' 0 mCO%'~Jt-~*~i"'~I':fT~c.coftll < -r::ib 00 

f)l: f't 7 ;/ ~ ;/ ffil7fb, f,!iJ ~ f't 00 '* ib !J, ~ CO lIt-Hi!: fi~ilA.I c' f it It> 'I», :IDG f't j;' k 81±\ i" 0 0 7i-Jt L..~ 
0~ttf't 8 ]'J?§.. 9, ~itf'tf1tiJ>Killl~i"' 00 ~fi~ilA.,-c' lIJHL~ L..o PfLf't~ 

fJ, < *BliJ> < L.. -c:lfk1?k.~coMJiIii K1it;ffli"' 0 ~*cofL f'tt.ll*K L.. -c1t& <, ifJiit 
'lmcotit~f't1i£mVC.lt L..,ll~j;'-c':D&' &It>o :lfk*~ 0 ~ CO f't*i\i~cof[~ 0.37 mm 

i'C~ L.., 1~;ct-c'f't 0.32 mm -c'jl;mi\irlliRf~ f't~ 2/3 -c'ib 0 0 f)l:co)1jI ~ 0.1 mm 

]: !J , 1iJ~ I) Ij, ~ < *fL 0.07 mm ~ iif-c'if> 0 0 

*tjco:lfk, ~ L 1t>%11lVJ;t.Il*~fL -c'if> 0 0 ~l'L-~ Nonion cot~-c'f'tif> 0 ~ 2 [;ill Elphid'ium 
-

7J', ~}jiJ>VC Elphidium co%"I~ t- Jl.1rm L.. -C 1.l0 0 ft!!. co:f)[ J: JJ ,/J' ~ 1t>\1'!/'L c' simae71se D . sp. type 
x20) 

lb ~*il,&It>CO-c'Ji < f'tJ'fR I; ~ It> 0 

B1.~Zim,ina si1.naens·is n . sp . 

*<~g<, fffi;vc:!i*i"00 i1-~f'tIm,*if>I)-cgD~t-~L.., 7fbil* B. jijiens is CUSRMAN, 1933l!<.. 

B . echinata d'ORBIGNY, 1826 1'C1;;J,-C1.l0iJ', ~lJl$1\vc*fHiJ>lt>m/J '~Ht-~0!)!lil'CM:-C~0 0 ;!tIrtll 

Bulimina CO%'1!tt-Jl.~m L...,*~ 0 'CO-C'fi~lt>o t~;ctfi-'&~ 0.29 !Dm, ~; 0.23 mm -c' ib 00 f)l:~ 
vfLfil:~~af.J:tll-c' ib 00 Pit 4 '0CO~*if> 0 COJr o ~ /Ii*rnfilffi~~':~;9Hjlt>l1EVC* < I±\ -C 1.l0 CO-C'j$ 

*Bl fi 1?k. VC ~c. 'T * 0 

BuZ'imina sp. 

IJ' ~ ~plt 1 '0CO~*-C':ftk I'C fi*~-c'ib 0 CO-C'FiIJ%: t-m'l*i"' 0 0 
Ge1.1vinospu·a si1.1wensis n. gen. n. sp. (5(!; 3-5 Il!\ll) 

f)l: fiWl~-*AA t-~ L..%' I'CI H:.,-j(7g! CO *iJ'lm f't~-*1tt L.., f~1fE -C' ib'0 -C ~¥~~I iJ,t~1fE I'C ~ 0: iJ> .I. '0 it~ 
-c'ib !J ~il' l;¥filG7'G~vc 2 YIJ-c'ib 00 ]:I ~ ~ 7J~-C'lf c Wico~U if> !J, j\:T@:I'C~*,lli1:t 0 iUt t-~'T 0 
2 ~lJco~fljcoP'lilll*7~CO P'l{~1j1'Cif>0}jfi~vc~1J1Ijco~J:!J '/j,~ <, ~fi&<' ?1-{J!IjCOE£cofJ1l@:~~ 

mil> 1'C:f1Q1mi"' 0 0 ?1-{J!IjCO :lfk1&~co MJ1Hf I'C fi P'l~IJ 
~ c co~itl'C:iii: < , t!/'Lvi. f[~ I'C 1Ji:rnti" 0~iJ' 1 

'0ib I) ,lJiJ;k r-]{J!Ij:lfk1&~coMJiIiiVC ,;ffilii"' 01'fL-m 
I'C 1 ~ t- Wl'tr 0 P fi II.t~ J: i? 1h Wi J: JJ VC 17<j?1-~ 

~itl'CtR'o., *~ 0?1-{J!Ij~V~l'Cib 0*HH~It>1JJ ~ 

t-~L..-Cib00 *~ 0.5mm ,bLT-c'ib0 0 *:flI! 
fi:lfk~~*,~co~fl;f,1tI'C' if>. 0 t- ~ ~ L.. teo 
B~tlimina convol~tta WILLIAMSON, 1858 C It>~ 

geminos-
pira simaemis n. 

Uvige1'inCt cf. pel'eg1'inCt CUSHMAN sp. type (Dorsal 

ntE 1 '0ib!l 0 ~!!lfBCiJ{il> < 111Uf,1t'0 t COI'C- view) x 100 
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~i'"o I3P-S ,BRADY iJ{ U. pygmae c. U. aculeata cot:f1Ml!mc.i'"¢tC01:~¢o' 

Hoplcinsina sp. 

Il/t 1-0liBEt~-lt ¢1f/l11ll~ !J 0 *~co{iiJh-cofj1'J: Q iJ,jE~Jltll>o 
Oou,teZZct il'reguZal'is n. gen. n. sp. (~ 6 I],) 
~fi/fEjiJ{lJ-c·a;!J, %fimk -c·-5£1..-1'J:1I>0 ~~fiJllij.iJ;:a;!J, ffJ~~~-r:'~ ¢iJ'~fi!J -5£1..-*:: 

*iJ;:1'J: 0 0 lirr 1..-0~co:!ilJnfi{iiJ~:mJ!JJ1'J: < ~ 
1mi'" Q ~ coco1!11 < -c' ~ !J, Jt7'l7\'fi!l!tco!1~co1!11 

< -r:' ib ~.o t:l1'L fi P"J 'ifiJ;: ib ¢ co L: EntosoZe

nia 1'L1f-*1tl:Qi:0 c. ,\!.l,.bo :!!if < co1!J:l1! *~1'J: 
Q~fL~fi*t(9;n i;.tL L 1:J 1'J: 11>0 

Globigm'inct sp. 

IJ\ ~' I/I%1:*UiiI'L~I@.w~i'" ¢., Il/t 1-0L: 
liBEt~ 1..- -r;: 1:J ¢ co-c·filj5£ t:fl!i Q 0 

Glob'igel'inoides tl'iZoba" REuss, 1849. 

lWKtJ! L1J fi*fJ ~ G. cyclostoma I'L ib L L 

1:J k iJ', Z fi 1£ 1..- < 1'J: II> co -C' JJ:ttftWr I'L n1£i'" 
¢ 0 G. cyclostoma filE t:l t: W-0/J\ ~ 0mCO 

~-c'ib I), *mcot:f11'L t~kIE0t:lCOtCOiJ{ . 

ib Q K fiib Q 0 ittK G.cyclostoma G ALLOWAY 

and WISSLER § 1ll t -If!,! 1l4\.~i"" Q &,WiJ> a; 
Q o ;{:ffiiL1JiJ{'7-'f-~ ;/-c:l*l&1..-*k G. triloba . 

c.~~co~*fi~~l'Lfi-~1..-~001'J:~* 

mlct: Globigerinc. J: I) t ~6JtllliJillik ¢ GZ6-

bige1'ino'ides I'Lf$T"'~-C'(j; Q o 

Globoratalict hispida MS. 

1l/t1-0ibQt(~~a;¢co~lirrmCO~*t:~ 

1}-lt'Qo 1t{:-0L G. hispida fi4-co JiJr1t~fi 
iJ;: 1'J: 0 0 1Eh-0Ja; Q/J\ ~ 0m-C·a; Q o 

(0
' 

, , 
., ',' 

I " 

. J ;1 
I 

" 

1fE 6 !!ill Oolitella irregularis x 100 f)Jl4' to: ~ 1fH: 7.f; , 

T ftrO) t 0) a: typf,l c. T 

bJ-l:OJ#JfiI·tc))i;t0 L 5i!. Q I'LJtt 7:<-~ 7"1ct: ~i"" Q I'L B *CO i¥.igs$Ka; ¢~ffiIl~co tt*-r:'(j; !J, Z'"i!> 

J;J.~ 7 4' ~ 7" c. OJlJMi~m fi*:Jj(~r%~j;.'lji~co ~c~K.t !J ~'" <, ~*I'L1iNt ¢ ~~a/~wal~co ~~ c. 'I'L 

Q~*+-c'ibQ d §'fQ o 

Pleistocene Foraminifera from Sima, Mie Prefectu?:e. 

(Resume) 

By 

Jiro MAKIYAMA and Tamotu NAKAGAWA 

, Of the 80 speciel of Foraminifrra listed above, notes on new , species and some inrletenn inaVe 
forms are given in the Japanese lines, while the new genera would be interesting to micro·palacon-
tologists of all <;oimtr es. . 
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GmnVnospir££ n. geD~ 

Type: Geminosp·ira simaensis n. sp. 
Test obscurely rotaliform, turre~ed, unequally compressed laterally; chai:nbers 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. 

Gmninospira sirnaensis 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 11 outer chambers and 6 'to 8 inner 
chambers, inner chambers smaller; lunate in Cl'OSS 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, 0.45 mm., . thickness, 0.14 mm. 

This species is apparently in relation with Bttlim'ina eonvoluta WILLIAMSON, 1858 which seem to 
be another species of Gem·inospira. GeminoRpira eonl:oluta from Torres Strait figured by BRADY shows 
oblique outer sutures and a zigzag median suture unlike t.be present new species. Moreover it differs 
from the latter in having more strongly coiled test and much wider inrie r .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 Buliminidre, but it seems to have something common 
with Caneris and Bagg·ina. . 

OoZiteZZn n. gen. 

Type: Oolitella irregularis n. sp. 
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. . 

OoZiteZZa i1'1" e(J7~la1'is n. Bp. 

_ 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 con~tricted; 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 Pieistocene of Sima is quite new to our knowledge. It is like .Ad

herentina SPANDEL, 1909 and Cayeuxina GALLOWAY, 1933 in outline, but it is c lear that they are not 
in relation. The young examples have some common characters with Entosolenia VVILLIAMSON, 1858, 
such as in substance, fine perforation, aperture and inte rior tube . . Monothalamous Entosolenia is said 
to be a later form of the complex phyletic lineR of Buliminidre. Oolit~lla may be a form a step later 
than Entosolen'ia, in whic'h the early way of chamber arrangement has been missed. 
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~t rfi ~ . ~ :1-( Wfr ~ it tf[ tj;7)) CD 1lff ~ VI. 

~t~lli: · ij'tf.C}: !J jj£-t 6 .;A.;A'jJ J;- / ~]I (Platanus) 1t;p*I) (f!¥Il) 

:€ffi$ t:w:± *
:€ffi$±Jji 

(ril5fn 16 &p 2 Jj 15 El ~lj{, 2 Jj 25 El ~:rnl) 
, ' 

*1lJi:~0) Platamts {t;;r5 I'CJttI/> -C liiWl'Cj~'VJFJiXJttW.±O),jffYE:M~ !J , P. ace;oides GOEPP., P . Gztil

Ielmae GOEPP., P. sach alinensis ENDO, P. H ee1'i Lx. 0) 4 ~jU:~H';!c~O)gli!iI!..2)tlt"}ll!.J!tiP,f.f\,:I'C-:::> 

I/> -C tl!F*BlI'CJ2l!; -.:: b fL, Plat anuS !1 Vi *1lJi: I'C:JR. I/> -C~~ .=Jc..2)t u'~.bl. ~ 0) iP,fft 1'C!1 j"" ~ {t;;E O)*tt 
~Jt c; ,ft./'!. I/> L C !.., 1;!;n~1:.m 0) 1m 5E c; fL.:o ~ 0) iI):{t;;E C L-""'Cff.1£ L-/'!. I/> L c!:: I'CJtt I/> -C tfif I'C i:E~ c; 
fL -C 7:>.:0 0 

~.1!l'~Ii~ ~#fJi ·;j1~~O)~-=*c.fi..l: !J ~ L-tc Pl(ttam ts I'CJttI/> -C 5 m ~~I±'r L-~tco :f1[;f;.2)tu'gli 

mVi~l*I'C~To *4t Platanus Hee1'i Vi O. HEER ~iI)::Jf~*1~~Y'.:r:.JlftQi:O)s~}Hc.fi..l: !J1ic.~ 

Ltc ~O)~ n.I'CIiLO)glimVi~l/>o 

J3 1.f& - i\:i3 
~ 1-1; JUt!! If q; M: 

i!i!.7NYl I hli/1l11tJ1 ' i\:i3 ;Q 51i' Wl iMIJiN,J~J Jll vli.iJVl 
---

~~ ~~ *4~ ~~ -~~-

Y;;;' tt~ m iij iij , 

~ti "'- ;lli j'j[ *-- j'j[ ifi 
;Q='f: mm P<I ~IIIR illtilliiVi: 

*:~m 51i': ll~ll'~ tim JlJj5J1J ,1ih~1i 

~ q; *--Qt Vi:% ~ Vi:~ ~5f ' 
Vi:'" Vi: ' Vi: ,libiB ;s- .£ 
I33M_ 2!lIL. _Ifl_ .2!l1L WII~ 

P. H eeri x . 
Ofr. P. acero'ides latifolia KN. x . iltl ~ 
P. acero'ides GOEPP. x x X x ill ill 
P. Gu'llelmae GOEPP. x x X x tx tx . 
P. ]'[abut'i'i sp, nov. x L- t.... 

P. sachalinensis E h'DO x . 
-

Platan~s O){t;;E~O)7}nVi0Sl i)!fln::', :ffl.1£ 40 m ~~;t .:o{t;;r5:f1[4t;l'tO)*=tfI)7}Vi*~~·.1!l'I'C..l:-:::>-C 

1ftJ-;f; c; fLtc ~ O)c', *~0){t;;E Plat anus O)?J,pmO)~i*'l1: ~w,H? .:0 I'C Vi:1E7}c' ib .:0 iI):, l§:!> 1'C ~~;)fE: 

I'C:JR.I/> -C O).ij.tfifl'C~:f1[ff.~ Ltc C *"".:0 0) Vi:JTI:llf.ic' ib b ? 0 Platanus O){t;;r5~Vi*~ U L- -C;;k0) 4 

~m!~I'C7}1j" bfL.:o 0 

, {-3 ~~, P. racemosa ~HFt 
- ~O)JljJK:5t~i" <> t 0)-

3 ~~, P. oriental'is-P. occiciental'is miiFt (P. acero'ides miff ) 

~ 0) :5t~-1!- t.l;6> 3U;l:;&J; < -fi1i K7}~),,* a: ~i" t 0) - P. (hillel mae miiFt 

~f'j £$r:1'C 3j1HN a:i1&'(}1l1J~!I*a: tJ: "t't O)-P. bosilobata mi~ 

* Transactions of the Palaeontological Society of Japan, No. 124. 
J ) ~ 1 *.7?J.ffi1lt- 5 $j;lf'j~~ iijii1l:'rn;*:rnl~ll1I*c~~c~~ t....tc. 
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~ Q) tft P. basilobata ~fff±1t;fitl[OJ;t;.. -c'~=:*c.OJJ:.111HL t ~ ~fL '-0.;> 1'.r. "'0 ~ .I. .. [' P. Guillelmae 

~ffOJ t OJ f±,tttl[ib 7.> /3" P. aceroides ~ff'!: ;ffif*-::J-cgli.., 7.> ~ ,!: /3>~ <, m ~ L--c f±£IJ1'.r. t OJ"C' 

1'.r. <, P. aCe1'oides ~ffOJtftOJtl[OJ 5 ,!:>OJ¥f~OJ~~~,%~"C-l.J7.>iI>t~rtfL~~Yi~5tKib IJ, ~ 
ft~OJ5t~OJf£m:f±fiIT-gliJ!I!.OJ1t1i!4~~~~tl[OJ 1 *KM-'" -C t tl[k "C' ib-0-C;!trFflOJ&i£1J f±ili*1'.r. 
"'0 1t;fi~,!: L... -cift?b gliiliOJ~"'OJ f± ~ Q) 3 m~-~?HJbf--c', ~Q)~JtOJ-w.Jj6OJ,~J!t, -~JtQ)~ 

AA, ~~OJftIilJii'ro_Y~1!t, ~£I)!jIQ)'~jf ~~~%~K J: -0-ctl[, ~tt/3>&i£1J ~ fL -C l.J 7.> /3>/F 13 f!$.1'.r. t V 

iJ>~ '" 0 ~ff~~f± P. Guillelmae ~fff± ~ OJ tft K tt,!: L... -c~:ft..,"", ~ ?b OJ t 'ff ~ 5 iI>, XfiITll$K 
P. aceroicles ~ffOJ t OJ ~ Q)li!££ljm~1'.r.t!if-/3'~"'OJ"C', P. acm'oides ~fIoOJE[~ff ~ L--c~ < 0 

:j~U·f1~:;tgliOJ {t;fiq, P. aceroides GOEPP. ,!: P. GuiUelmae GOEPP. OJgliiliil>:l\i t ,1f < 0 * 
gQ)~,g-m~~f±;ffi#-:J-cgliili'" 7.>0 ~OJ* ~, %AA2k·~1{f±;ffi1t~itK1%"fr o :j~~iiitQ);fi~'f~ffI 
Q)~Jii'r;Pj;*m-, f:f:j1i'~EE Q)f:f:jn~m-, mJj~f~EElQ).R £IJ~ ~Jlrr2kO:;fi-i§:;tOJFlvm:7'~~Ji-K1flai '" 7.>0 
~ .I. KOOS '" ~ .'!: f±J:.llc.4'i-Ji-f±JIIVffil~;&O: ~ fL J: IJ ~"':f:i!!.Ji-f±1'.r. <, fnIfL t ~lIfi-~Mi:!t KmT 7.> 
iJ>., Ult£4\~jOJ3f7B~~1!- J: I) ~1tff,1'.r.iI' ~ P. Guillelmae GOEPP. /3>.gliili L...";Ii: o 3f7B:7'~~Jlif±IDII~ 
*1CKR/5L...q,lIfiilt"C'ib7.>o iWK~Jr¥j:f±H~1Jilj~fLte~K~*JRE[OJlIfi~=:*c.~J: IJ Platanus Q)ft 
;Ef±~ ~fL1'.r.i»--::>teQ)"C'ib 7.>/3>', JRE[KM-",-ccrM-1lt i "C-*,Blk 1'.r.iI> ~fHit L...te~il>' ~ fL "C'13AK1'.r. -0 . 
teo tftM-llto.) Platamts f± ~ OJ7'i-1.ifJffft:OJmX:~:j~OJJ:!i~t[;rf(~ffI OJ Engelha?'dtia JffiJ> ~ P. G~tillelmae 

iI;;flrg < tIT; 1'J: /3; ~ lai L... -C l.J 7.> 0 
Platamts Mabutii ,!: L... te lIfittf± 1ilJjJj9;~~EE smlBOJ RJllj~~1i- J: IJ ~T 7.> t OJ"C', P. ba.silobata 

~Urc:JiIS L..., ~~/3'~£tmQ)T7.7~mOJJ:.~ilfi(}l., ~OJ~ P. sach"alinensis ENDO '!:1fL7.>OJ"C'ib 

7.>/3>,~%f±M:=::fiEJ%~1'.r. L...,~J1:f±~J;t.~1'.r.~"N)t)'j;!(IlJii'r~'ffT o P. sachalinensis ~ ~fLte~Jli 

tw:±OJ~*f±£tmOJ,;t;.. VF L...~OJ~%/FaAOJ~J:b&il> ili*1'J: "'oq;t--::>-C ~ OJmtl[f±~£1j L... -c~"'teo 
efr. P. acero:ides latifoUa KNOWLTON f±:j~*7 r~Jli;&O:J7.A.jJOJ=-::J ~JIIVIE~J: ]:JgliT 

;0 t Q) Ui1li1fLT 7.>/3>', ~F1irK**~-c'~~1'.r./3' ~:f.lt k OJ~*f±~%~13AK L...1'.r. ",~aQ)fiIT5E~~"'-it 
~ 

*ttf±;:f~lfi.iiitOJ~Jii'r;Pj;*Ji J: ]:J ,~T 7.>0 
:j~~·· f1~:;tOJ~=:*c.m-rc:M-'''' -C~FJ*1C;&~fL.bl.iifrKM-V\-C f± Pla,tamtS f±~~1'.r. 7.>:lt~ ~'ff L...' 

~ L... < gliT ;Oil>, ~f1<J*1C~KM-'" -C f±, *1t~:;tKM-'" -CJttE ~WJQ)i', ;:f~~KM-"'-CIDll~*1CQ) 
3f7B~~Ri J: ]:J trr;KgliT 7.>Q),;t;.. "C'ib 7.>0 ~-::J-C(}; < ~ lb q,lIfi-Ji!: ~.bl. --::>-C*Mf±*~.t !J ~b'jt L...tc 
t Q) '!:}[I,f±fL7.>o 

mre *~r.ti1r < ~~~JtWliJ(j*_~$*t!~K~~<Dm:;ao 

Studies on the Cenozoic Plants of Hokkaido and Karahuto. VI. 

On the Tertiary Platan168 from Hokkaido and Karaht:~o _ 

(Preliminary Report) 

(ReSUllle) 

By 

Sahuro 6IS~I and Kazue HUZIOKA 

Mere than 40 species (ef which six are living) of Platanus are knewn in the werld, t.he eldest. 
knewn being the Cretaceeus. They may tentatively be divided into. feur greups in respect to the 
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foliar characters: (1) R acemosa group, leaf deeply lobate, (2) Acero'irles-occidentali§-oriev,talis group, 
leaf shallowly lobate, (3) Guillelmae group,. leaf not lobate or obsoletely lobate, and (4) Basilobara 
group, leaf peltate. Of these groups, the foliar characters between.(2) and (3) .appear to merge gradu ally 
from one to another in many cases. 

. Among the Tertiary plants of 'Hokkaido and Karahuto the present authors discriminated six diffe
ren t types as fo !lows : 

P. ace'roids G OEPP. 

lsika rian Stage (Palaeogene). 
Hokkaido : Wood wardia Sandstone of Central Hokkaido ; 

Uryu coal-bearing beds of the UrJu coal-field. 
Karahuto: Naibuti coal-bearing beds. 

Urahoroian Stage (Ol igocene-Miocene). 
Hokkaido: Sya knbetu coal-bearing beds of eastern Hokkaido. 

P. Guillelmae GOEPP. 

I sikarian Stage. 
Hokkaido : vVoodwardia Sandstone. 
Karahnto: Naibnti coal-bearing beds. 

Urahoroian Stage. 
Syakubetu coal-bearing beds in eastern Hokkaido. 

Kawabataian Stage lMiocene). 
Hokkaido : K ayanumli. coal-bearing beds of the Kunnui Series in southwestern Hokkaido 

(as cfr. P. Guillelmae). 
Cfr. P. aceroides lat'l!ol-ia KNOWLT. 

I sikariall Stage .. 
vVoodwardia Sandstone of Central Hokkaido. 

P. Mabuti-i sp. nov. 
Ul'ahoroiall Stage (Syakubetu coal-bearing beds), 

P. sachal'inens'is ENno. 
I sikarian Stage (Naibuti coal-bearing beds of Karahuto). 

P. Hm'i L ESQ. 

Cretaceous (near Due coal mine, Russian Karahuto). 
P. aceroirle& and P. Gttillelmae are common and occur in association in most cases: Cfr. 'P. Gttillelmae 

occurs from the Neogene beds of the Kayanuma coal mine, and this is the y'oungest record of fossil 
Platanus in the Asiatic continent (the authors recently I'ecognized 'another Neogene Platanus from the 
Enge:hal'd t-ia~bed of Tyosell). P. },o[abut·i-i and P. sachalinensis are characterised hy having pelta te 
blade. Ofr. P. a.cel'oides latijolia te3embles the original specimen but is somewhat imperfect t.o admit 
precise cOlllparis~)IJ . P. EIeeri has been recorded only from the Russian K arabnto but not known from 
-Japan. 

In Hokkaido and Karahuto the development of Platanus began from the Cretaceous and it flou
risherl most. in the Palaeogene. It maY be certain that it existed also in the early Neogene, but 
possibly disappeared since that time from these islanos. 

The details may be printed in . the Journal of Faculty of Science, Hokkaido Imperial University. 
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~t & ~ .• "* !tJi. !£ ft lill 49)) CD ~ ~ VII. 

~t m llt . ;f1(Lk ~ ::::: i%2. Ji- ~ ;; , / =\'- Jm 
(1l1a?'lea = Alangium)* 1) Cll $) 1 

(PNfn 16 ~ 2 A 15 8 ~li( , 2 A 25 8 ~lj!) 

lj ~.1 ","1\ (Ma1·leaRoxB.= .£1. langium LAM.) Q)tt;p'Ii*tc:*;f~lii1JfnU'*:ill!J: b~1S-~rVLl.l1J: 

'-"0 ~ 1..-*I.H±*1lli.m ~m 1..- -C ~ J: "";fit~.rc':&i.tE*:ill!l'C~ < .§. -0~fl%;ftJ 1..- -C 1.:>:0 0 I3P~xmr&i¥i 
:ill!l'C1i .£1. langi~tm salviifolium WANG. (~#5.7fij:i¥i!il', )' .A.. F abc1'i OLIVo ( 1m)lh~g:g ), .A.. K wang

siensis MELeR. (~g§') , .A.. Schweliense W. W. SMITH. (~i¥i), .A.. Chinensis (LOUR.) (iJiTWJ ·t:r: 

g:g · lli'fgg · i1irlI' ~~'Im)II'~1¥f · $UIHf;ifrl¥lH~* ·itRll'i · Jltffj7 ~ -t), .A.. K u rzii CRAIB. (7fij:1¥f!il', .~. 

#5·t:r:ii·i1IJj~t·~1~ · ~g:g ·iffriI · ?, -11@ . r Y"," Y ' ~ -t ... {), .A.. l'otwulifolium BLOEMB. (iJiT1¥f .t:r:g§') 
JJzV: .A.. lJlatanifolium HARMS (iIg:g · i1IJj~t ·iIii ·Im)11) :M4;;(fiT:O o . 

XB*3'U~·:l:i&J·ljlfl~J'2krmm-Il'CIi=-9zl'C5FT~n < Ma?'lea platanifolia .!: M. chinensis iJ~lJf. < 7}

;ftJT :0 2) 0 

],[a?'lea platanijol'ia 5mB. et ZUCCo 'f: .7'.' '7 9 / ~ . !\.flj;/li! 

forma macrophylla (SIEB. et Zucc.) W ANG. '7 9 / ~ 

(=],[. macl'ophylla S. ~t Z., ],[. rnac'rophylla var, trilobata NAKAI, .£1.lang·ium platani

phyllum HARMS var. rnacrophyllum WA~G.) ~fJ lfij:m: ·*:rH·Im~ · :tL7H·vHH»b.$l~ · rmiiH 

forma t'elt-ina (NAKAI) 10:7 '7 ~. '7 9 /~, ~Jl~ 

(= ],[. macrophylla var, velt·ina NAKAI) 

(forma s'inica (NAJrAI) 1- '7 '7 9 / ~. i\ flj;lM, }/(JJlI) 

Marlea chinensis ·(LoUR.) DRUCE :.!j¥~*, Tfi3t:-~P /lt · ~* 

(=M. begon'iaejol-ia ROXB., Alangium negoniaejoriiLm BAILL.) 

var. ni:pponica (MASSAM.) V .... '7 9 / ~ 

(= Alangium chinense LOUR. var. nip]Jonica MASSAM., Marlea premnijolia HONDA.,. 

Alang'inm pl'emnifolia OWR I, ]'[ctrlea begoniaejolia (NON ROXB.) ~3':lI: . *.1i(; 

var. tctiwaniana (MASSAM.) '7 -{ V ;/ '7 9 / ~ 

(= Alangium ta·iwanianum· MAssAM., A. chinense RERD. var. taiwanianum K OIDZ.) ~i/i!l 

1937 '¥ P OTBURY £(;Ii .£1. langiophyllurn .!: \;'I~tIT~~ :eiJ[lt L-ko L.fL1i California V L a Porte 

flora O.ilW~·/itr1fj)Xr.tJ:.15{\~fitITiIt ) iJ' b~ L-ki1) Y / . 'f-msJQ)~l'C1b1,k?b VC'ib :O:M, ~iI{ peltate 

form ~~T:OLt.!:, ~mil{*~:i:J!fJ:. stem ;j:*Q)'~'f('~~T:OL'!: J: !JtIT!StC!f,fL, ~r 1 ,lID 1 

m (.d. petioCa2tl'ltr,; POTBURY) c'ib· 7.J 0 

* Transactio·ns of the Palaeonto~ogical Society of J apan, No. 125. 

1) ~ 1 ~7:J~~ 5 $!H:t~fJlfij:jl~i?'i'i*3'lIi.~$*~~f\:!iUn .. 1t. 
2) ~~4'i 1'±~;jjjVi¥ijillOJ >b OJ I'± Notizblatt des Botan:schen Gartens und Museums zu Berlin-Dahlem,_ 

Bd. X, 1930, S. 8:J2 Jkr.J E NG LER: Botanische Jahrblicher, Bd. 71, Ht. 2, 1940, S, 169 f\: J: !J, 8::<j;:OJ >b 
OJ I'± /h~ iW-i\I,i±<I){!ljJfz~ ~1IP",ti. 
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1939 ~ KRYSHTOFOVICH Itlk . BORSUK' Itf:t Ficus tiliae f olia (AI. BR.) HEER c. B uthneria 

aequalifolia (GOEPP. ) MEYER c. i-trs L. -C rl} 1) J =r imJ tc.*~ :Alangium aequaZifolium (GOEP P.) 

KRY.SHTOFOVICH et BORSUK n. comb. c. L.ko mBCQ) c: Q)7iU~f:t9P',WK J: \/'ICDL:' ib ~iJ{, c:,tL-Kf:t. 
*tcrp~MiJ{1f ]J, c: 3 fmlJiK f:trril,W;). c.,\~t.~>o I1!P'!> flEER ItiJ{ Ficus tiliae f oZia c. L. -C ~2.~ L-k 
'*t't'iS;:Q)tt~JfCD*'l:tI55}f:tmItQ)~~~K Ficus c.\/'I~J:!J f:t A .langiu.m (= MarZea) K'T~jjiJ{ 

§~L:' ib j), 3Z Buttneria ' aeqttalifolia c. KRAUSEL lk MEYER i!NItiJ{ !lj<~L:'1:> ~1t~~f:t:m~ 
B. integrifolia ~ B. aspera K1tI.-C 1:> ~iJ{, rm~K AZangium rotttndifolium K t9P',WK J: < 1b1. ~ Q) 
L:', C:.fL3ZmItCD~~:tm < A langium c. f:lI}"t ~CDf:t~~::f~ c. f:ti§i f:t1'J: \/'IiJ{, c: CDmtt~~~ I\'IJ 

tI c. 'T ~~Kf:tit$;I£*1'J: \/'1 0 Jl!K3Z c: CDmtl1;f:t'ltKil'iJlt L. -cJf.l1:> b(.L, '/* t !~U[CDm:=*i:t.ml/o/J 

tt~Q)4:AAJl1i~1f'T ~~MCD~.g-4if:ll}Q)~iJ{ib!J. im4iCD~Jl!~"t ~ c. t..-C tjtoj~~VFC; tx.. 
It.fLtf~illL ~;J&:~ c: c. f:t1:l1*1'J: \/'1 0 ;f1~:t:Q)l(~~l\it**Ja-k1ft, ~t~ill~t'l:tl5Q)J I! :i7ffij:Jtllttli:r!l.J{t~m-.t !J 
Biittneria aequal-ifolia K/iiJ5E C;.fL~ tt~Jff:t~ L. < ~"t ~o c: .fLK'0\/'1-C f:t Jl! K :ffl.ittli c. ~'j!f*Rl1'C 
l:1:~~[f L. -C ~ Ij Km!;"" ~ '0 t ]J L:' ib ~ 0 . 

~i Ficus tiliaefolia c Biittnl'ria aequalifolia co.r,:ma:1i' < NI1I'::>l:~W'T 0 c, ~;llq;t Alex BROWN J:>;;;6~ 

1845 ~A -1 ?. co Oeni ngen J: ~ ~tM!-fu15a:$1S- \"'t:::~ Cord'ia til'iaejolia AI. BR. c \"'"c1!t£rnn f'C "Cffli t fl1jf{i.t.;. fic~tt 
a:R~I..,t::CO;6~t cl", 1850&j:. UNGER J:>;;;6~cCO Cordia t·iliaejolia c-i\ilf'C$1S-~;tLt:: Tilia pri.' ca AI . BR. 

e a:-~f'C \..,"C Dvmbeyopsis tiliaejolia (AI. BR.) UNGER c\&6.6, [liJ~f'C D. grandi/olia UNG . a:ficll&\"'t:: o. 

~Y.E 1852 &j:. GoeppERT J:>;;;6, Schossnitz coJ:.$'!' JIJif'1!!: J: I) Dombeyops'is aeqwtlijo/"ia GOEPP. a: lic~ I..,t:::o C':' 

b;6, 18561iF O. HEER J:>;;f';!: Cord'!a til'iacjol-ia Al. BR., 1845; Til·ia prisca AI. Bn., 1845; Dombeyops'is tiliaejolia' 

(AI. Bn.) UNGER, 1850; D. grand·i/ol·ia UNGEn, 1850 lk.7Y D. Stizenbergeri ~ a: -'1& t- -c Ficus tiliaejol'ia 

(AI. Bn.) HEER, 1856 c\&6.6 t.: o \.., ;6>of'C 1919 &j:. 'Fr. MEYE~ J:>;;f';!: D. tiliaej olia (Al.BR.) UNGER, 1850; 

D. grand·ifol·ia UNGER, 1850 lk. v: D. aequali/olia GOEPP., 1852 a: -1& I.., "C B-iittneria aequal·ifolia (GOEPP.) 

Fr. MEYER f'C\&6.6 tto ll.tJ:.co$ltf'CJlitlll.r, tifllll$f'C ~i1ll \"'t.: ·;6', HEER .l3;;co Fi~us til·irtejol'ia. C MEYER .l3;;CI> 

Biittneria aequalifolia f';!:;ijjfbt "C;ijj~? t::~~ a:{1:;~ \.., "C J,;, 0 0 \..,/l> 0 f'C* < co3!:'/iff';!: c co mtlll.r, a: 4i- ~ f'CJl?j=f.f'C 

il!!lm I..,ilktc l < ilT.ll$~ ~t:::o c c b ' a: KRYSHTOFOVICH c BORSUK mJ:>;;;6;: c com:1'f a: 51f.5-6.6"C Alangium al'qua-' 

Z'ijoZium (GOEPP.) · C \"'''C7-::>t:::o IE I.., < f';!: A . tiltaejolium (AL Bn) Ul§·\..,'t.i:ft;tLI'!'t.i:!:''t.i:II, CO '''t:<bo o J:'O 

"Cc;tLf';!: HEER J:>;;c MEYER J:>;;co~:<t~f'C?II'''Clitlll.r,a:~5E:l.,.,~i'MEco$1S-a:~JJ!l::t'o~;6'&,~l''<bo U!..5' o. , 

.;t~iJ{(: '. K¥IU!r'T ~tt~ 1'7 lJ J =r J )jijf:t{ilj.fL t~Q)J:P~K J: ~ t Q)L:', tl4i c g'fiJ:ilHtm ~ 
*K7FTtm <, 'TL:'VC~~t-:JtIlQ) J:.'l:tI5K*1& c. }~,f:t,f!.,~;fj[49)JiJ'1¥;ff. L., j; < c. t JII ~:JtIlK f:t:f1I£:t:VC t 
;(E,'0kC:C.iJ{9:llb.fL7.>o C:.fL~f:t{ilj.fLt:m~mK~ttJ: <.bJ--C1:>~0 I1!p'!>~~mQ) MarZea plata

nifoZ·ia ~K!1m1~~1f"t 7.> t Q)f:t M. basit?'uncata sp. nov., M. kusiroens-is sp . nov. lk(J:. M. tai

heiensis sp. nov. Q) 3 fjj!L:', ~t~ill~at-~EE Q)$R!r1ij;*Iti, ~i1Jm*EE Q))UU~{*m-;& (J:.~ig:t:Q)~ 

:fill .r, ilf I:I:! !f1- .r, ~ 1-1;; 

]rI. bas'iobliqua sp. noY. ~lJ ilif:ilit15~.Yi: a:l if:JlirtP*fN 
15 ~ 1llJ 

M. bas·itrunc€l.t" sp'. nov. [liJ J:. 

M. kusiroensis sp. nov. ~IJIIif:ilit~JIIJjjf.Yi:a:l~JJIj~.Yi:1lif iii $.W; :JVJ 

.3.f. taiheiensis sp. nov. ***;;ggJ\Jjj(.m; a:llJ.UJ\Jjj(.~m;!f1- 111 YW :JVJ 
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3JV&*~Ji ,1:" b ~T:O o *ru!Vf>EEflIU±iJijl-~~vlJ(fIlBOOvcvk b, m.tE~~#ii:mv~~~~.!dL-:::>-c a 
*V?};ffjv~t~ c!: --r :Oil, G, Z~tt;fi.flV1~5F--r :o~1~ t*lJfm.tEv~f~il' G~ -c~~~:a~;!tbf. 

1¥fvc*~~--r:O~';b>*"'Gh:O o :J... M. chinensis ru!vtvf± M. basiobliqua sp. nov. vl-}.-e, eft 
f±, ~ttm:i!t;fi~~~EE~H!r1i'J;*Jm-vl-}.vc$~--r:o o *~f±m.tE~Eli~\~vc?};ffj--r:o lb v 1::', -8 *I'C. 
jR-v- -c f±jL~i,\"i¥it~ ~?};ffjv~t~~ c!: L., *ru!tt;fiv~1±\ f±:P < c t ~~*"f~ ~5FI!it--r .t, lb <D c ~ G 
tL:o o 

1If;t~i!. ::$:$r.tlli: < ~~AAfiRWm*!~BJll.,!ff$tc!~i'Cllit$:~'m1)Eo 

Studies on the Cenozoic Plants of Hokkaido and Karahuto. VII. 

On the Tertiary Marlea (= Alangium) from 
Hokkaido and Karahuto. 

(Preliminary Report) 

(Resume) 

By 

SaburB OISHI and Kazuo HUZIOKA 

There are -about eight living specicsl$llf ],[arlea (= Alangiu?l1.) distributing in Japan, Manchoukuo, 
China, and palaeotropical r egion of southeastern Asia. Of these, ],[. platanifol-ia SIEB. and Zucco and M. 
chinensis REHDER are living in the Japanese I slands, the northern most limit of the former being Provo 
Kitami (N.L. 45°) of Hokkaid6, while the latter the southern Kyusyu (N.L. 32°). 

The authors recognized four different types of fossil ],[arlea from the Tertiary rocks of Hokkaido_ 
:and Karahuto. They are ],f. bwritruncata sp. nov., ],f. kusiroens-:s sp. nov., ],[. taiheiensis sp. nov. 
and ],[. basiobligl,a sp. nov. The former three are the type of modern ],{. riatani/olia, while the last 
-one is the type similar to ],[. chinensis. ],[. basitruncata and ],{. basiobliglta have been derived from 
the Woodwardia Sandstone of the Isikari Series of Hokkaid6 (lsikarian Stage; Palaeogene), M. 
ktlsiroensis from the Syakubetu coal-beariug be-ls of the Urahoro Series of Hokkaid6 (Urahorian 
Stage; Oligocene-Miocene) and ],[. ta'ihe'iensis from the Esutoru coal-bearing beds of Karahuto 
{Kawabataian Stage; Miocene}. 

In 1939, KRYSHTOFOVICH and BORSUK brought Ficus tiliaejol·ia (AI BR.) HEER and Biittneria ae
.qualijolia (GoEPP.) MEYER into one species and adopted the generic name A.langil.£m taking the latter 
specific name. The present authors agree with these Russian authors in that the genus Almigiltm 
(=],[arlea) 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 "Bi1t
tneria aequalijolia" are rather common in the Kawabataian flora of Hokkaido and Karahuto, but the 
compar-ison with the living types bearing similar foliar characters is now carrying on. 

The details may be printed in the Journal of Faculty of Science, Hokkaido Imperial University· 
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.On the Discovery 'of PhacQPs (s. s.) "from the 
Nakazato Series (Middle Devonian) of the Kitakami 

Mountainland, Japan* 

By 

Toshio SUGIYAMA and Hirosi OKANO 

(Read February 15 tho 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 
Moun tainland, previously published by the senior author is as follows: 

Geological age Formation Characters 

;;,c Kazanian? 
Toyoma series Slate, fossils rare. 

S t 
;. .j, 
::l Sakmarian Maiya series 

Slate, sands.tone, conglomerate and limestone ; limstone 
dominant in the lower part. Fos~i ls : FnsuHnids, bracbio
pod8, bryozoa, corals, trilobites, calcareous algae, etc. 

--- _.----------- ----- ;----- ----- .. _----------------------- -- ---------------- --_.-._-----------------------------------------------.------------------------------------------ ------------

o 
I>' 
d-
o 

Moskovian 
+ 
'" I Visean 

Onimaru series 
Heavy bedded slate and limestone 'in alternation, with 
schalstein in t he upper part. Fossils: Cllrals, brucbio-
pods, etc. s. ________ _________ ____________ -___ . _______ . _____________________________ . _._. _____ . ____ ._._R ____ _______ _____ _________________ __ -------------------------------------- --- ------ - ---

(;' ... 
g Tournaisian Ty6anzi series 

Tracbytic tuff, slate, sandstone and limestone; v('ry 
fossiliferous in the lower part. FOSEils: Brachiopods, 
corals, bryozoa, trilobites, ammonites, etc. 

Etreungtian 

t 

~ 
Gedinnian 

Downtonian 

t 

I 
.j, 

Salopian 

Omori series 

Nakazato' series 

l>no ser:es 

T21kainari series 

Kawauti series 

Fine grained tracbytic tuff, more or less conglomeratic 
in the basal part ; part.icuJarly fossiliferous in the upper 
part. Fossi ls: Trilobites, brachiopods, bryozoa, etc. 

Trachytic tuff, with conglomerate in the basal pfLrt, fos
si:iferous in the upper part. Fossils: Brachiopods, trilo
bites, radiolaria, etc. 

l'artly green adinole and partly siliceous slate, wH.h It 

limestone in the basal part which is very fossiliferous. 
Fossi ls: Corals, crinoids, str()D)atoporoids, rael olari a, etc. 

Chiefly green adinole, with reddish p.lrple radioarian 
slate in the basal part. Fossi ls: Radiolaria. 

I-!ra \'y bedded limes tone and phyl li tic slate in a ltprna
tion, limestone very dominant in the 10wC' r pfL rt !lid \'('l'Y 

fos,iifHfOus. Fossils: StromatoporoUs, cor.Lis, iJryozu. l. 
calcareolls algae, tri ~ obites, brachiopods, etc. 

* Transactions of the Pala~ontological Societ.y of J apan,' No. 126. 

JI!!~~ft." ;;~ 48 ;mm 574!!!l1 m>!f;l 16 iF 7 Jl - 46 -
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are a few records of some pygidia. provisionally identified to Phillipisa1
) (sens.ext.) 

-found in the Permian Maiya series of the southern Kitakami Mountainland and ' 
the contemporaneous deposits of the Abukuma Mountainland. The palaeontologica,I 

.~nd stratigraphical works by the former and present members of the Institute of 
'Geology and Palaeontology, Tohoku Imperi'al University in the southern Kitakami 
Mountainland, have recently greatly extended the geological distribution of trilobi-

I t es, and their r emains are now known from at least four other different horizons, 
Kawauti, Nakazato, Omori, and Tyoanzi 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 fi~ld work in the southern Kitakami Mountainland, from the Nakazato series, 
tho precise locality being tho south-west slope of Takainari-yama in the K esen 
.district,Iwate-ken. It consists of an incomplete cephalon and a left eye both belong
ing, without doubt, to t.he same species and bearing features the characteristic of 
the genus Phacops (s. s.) which has been establish ed by H . F. EMMRICH2

) in 1839 
,on Phacops latij?'ons BRONGNIART 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 h emisphere. 
During the thirty years past, this genus haS' been repeatedly revi~wed by F . R. C. 
REED3>, ~. \VEDEKIND4

), RUDOLPH and Emma RICHTER5
), D. M. DELd>, and others, 

.and its generic status was made clear by the thorouth revisions by RICHTER in 
1926, REED in 1927, and DELO 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) 1. HAYASAKA: Some Permian Fossils from the Kitakami Mountainland. Jap. Jour. Geol. Geogr., 
Vol. II, No.4, p. 118, 1923. 

T. NAGAO: New Locality of Trilobites. Jour. Geol. Soc. Tokyo, Vol. 38, p. 255, 1931. 
2) H. F. E~IMRICH: De Trilobitis. Disseration Petl'efactologica. 1839. (cited after RICHTER'S Fos

,f)ilium Catalogus. Animalia. Trilobitae neodevonici. p. 75, 1928.) 
3) F. R. C. REED:' R ecent Work on the Phacopidae. Geol. Mag., Whole Ser., Vol. 64, pp. 308-: 

.222, 1927. 
4) R. WEDEKIND: Klassifikation der Phacopiden. Zeitsch. Deutsch. Gesell., Ed.· 63, pp. 317-

.236, 1911. 
5) RUDOLPH and Emma RICHTER : Die Trilobites des Oberdevon. Preuss. Geol. Landesanstalt 

N. F. Ht., 99, pp. 126-211, 1926. 
61 D. M. DEW: A Revision of the Phacopid Trilobites. Jour. Palaeont., Vol. 9, No.5, pp. 402-

·-423, 1935. 
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Table 2. 

1. Phacop,s aft. lat·ifro s BRONGNI.ART. Upper Devonian. Koragh R idge,. Chitral, India!). 
2. Phacops sp. Upper Devonian. Koragh Ridge, Chitral, India2

' . 

3. Phacops lMif1'ons nov. val'. Middle Devonian. Padaukpin . North Shan State, BurmaS
). 

4. Phacops shanensis REED. Lower Devonian? Zebingyi, Shan 'State, Burma41• 

5. Phacops latifrons BRONGNLART? Devonian. +ran . (Plll"Sia)5). 
*6. Phacops latifrons BRONGNIART" Devonian. North of Daingha, Iran (Persia)6). 
7. Pha.cops alta·ic21-s TSCHERNYSCHEW. Upper part of Lower Devonian. South-western 

part of the Altai Mountain lancFI. , 
8. Phacops sp. Middle Devonian. Beja River in the Minussinsk, Siberia81 • 

"9. Phacops fec cund2bs B.ARRANDE val'. nov. Middle Devonian. T'angpiao Tsun, Linshan-hsien, 
Kuantung91 • 

* Those marked with an asterisk are appeared in the cited pUblication, I;:mt were given no 
. description or illustration. 

Phacops (s . . s.) sp. indet. 

Text-figs. 1-3 a 

Cephal on 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, lal'ge, 5ubpent!)gonal ?, considerly inflated?, measuring 20 mm in maxi

mum height with a pair of very indistinct lateral furrows near base; whole surface tuberculated, 

tubercles become more 01' less larger in si.ze 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 acci
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 ; sep arated from gfabella by a 
rather narrow but distinct furrow, composed of rounded lenses which al'e 0.5 mm in d iameter 

·on an average, arranged in 17 rows, 5- 11 lenses being countcd 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 table 3 (counted from anterior side): Characters of racial sutures, gena.l angle 

.and nack ring quite unknown. 
'Table 3. 

Rows 1 2 3 4 5 6 7 ' 8 9 10 11 12 13 14 15 16 17 
----- - ------- - - - - - -- ----------

Number 
of 8 11 11 11 11 11 11 11 11 11 11 10 10 9 9 7 5 

lenses 

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

2) F. R. C. REED: Op. cit. 
3) F. R. C. REED: The De l' onian Faunas of the Northern Shan States. Palaeontol. Indica, N. 

-S., Vol. 2, No. 5, p. 132, pI. 17, figs. 15-25, 1908. 
4) F . R. C. REED: Op. cit. 
5) F. FRECH: Ueber palaeozoische Faunen aus Asien und Nord·afrika, Neu. Jahl'. min. Geol. 

-u. Palaeont., Vol. II. p. 62, 1895. . 
6) F. G. CLAPP: Geology of Eastern Iran. Bull. Geol. Soc. America, Vol. 51, Ko. 1, p. 29, 1940. 
7) T. TSCEIERNYSCHEW : Materialien zur Kentniss der Faunen des Altai. Verh. russ. kais. MiD. 

Gesel l. St . . Petersburg., Ser. 2, Bd. 30, 1893. ' 
8) A. STUCKENBERG: Materialien zur Kentniss der Faunen ·der devonische Ablagerungen. Mem . 

. Acad. Imp. Sc. St. l'etersburg, Vol. 2, No. 1, 1886 . 

. , 9) A. W . GRABAU : Problems in Chinese Stratigraphy. 'Sci. Quart. Nat. Univ. Peking, Vol. 2, 
:.:til o. 2, p. 217, 1931. 
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360 On the Discovery of Phacops (s. s.) froV! the Nakazato Series of the Kitakami Mountainland 

Fig. 1. Dorsal view of an incomplete 
cephalon; x 1. 

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

Fig. 2. A part of 
another eye in left 
side of different 
specimen; x 1. 

Fig .. 3. Impression 
of the same speci
men; x 1. 

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

Fig. 3a. Ditto, enlarged ; x 5. 

KUMAGAI photo 

As stated above, the present materia-} is characterised by having large schizo
chroal eyes, and tubercurated glabella with very indistinct lateral furrow6; all these 
features are marked serving to remove its alliance from genera such as Reedopsis,. 
Eoc?·yphops, Cryphops, T1·ime1·ocephalus, NepManops, Dianops, Bm~leia and others 
in the Phacopinae_ In having large schiz'ochroal eyes, it considerably approaches 
Dalmanites, but the latter has the glabella with distinct lateral furrows. Of the 
abundant species of Plwcops (s. s.), Phacops latif1·ons, the type of the genus, bears 
many characters in common with the Japanese form, but the latter is easily dis
tinguiEhable from the former by having a large number of lenses in the eye:::. In 
latij?-ons, 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 
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lem es in eyes is genera lly sai~ to show a considerable variation in different indi
vidll a ~s of the mme ~pecieR ; . 8f'pecially it is far less in the you'ng than in th e adult. 
But as stated above, the differ ence. recognizable in the number of lenses of eyes 
between the JapeiJese material and lat'ijrons is too great to' be look upon as mere 
variation within the same· species. The former is thGref0re perhaps referable to a 
new form of Phacops (s. s.) closely allied to the latter. However, owing to the 
scanty and fragmental material, the erectf0n of new specific name is at present 
avoided. 

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

Finally, we wish to express our warmest thanks to Dl'. H. Y A~E, Prof. Em. 
of the Tohoku Imperial Univer r:;ity to whom we are much ind0bted in the prepa
ration of this shor:t paper and to Mr. K .' HATAI of the Institllt~ of Geology and 
Palaeontology, Tohoku Imperial University for reading' the manuscript. 
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Occurrence of the Kushan Trilobites in Northern Anhui 
and a Note on the Rakuroan Complex 

of the Shankiangan Basin* 

By 

Teiichi KOBAYASHI 

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

1) Occur1'ence of the Kushan Trilobite in Anhui : -While studies on the, 
Cambrian stratigraphy and palaeontology are fairly well advanced in eastern North" 
China, South Manchuria, Chosen and the border - .... -~-,..-.. 
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. TOKUDA of the Mitsui Mining Company 
obt~ined a slab contaning a few trilobite fragments 
at Chieu-Iung-kang, Huai-nan, AnhuilJ, and sub
mitted it t~ me for study for which courtesy I am 
deeply grateful. The slab is a gray earthy marl, • 
the weathered surface of which is of yellowish 
colour, and contains three species of trilobites as 
follows: 

A pygidium of Blackwelde1'ia monkei (WALCOTT) 
A free cheek of Drepanu1'a premesnili MONKE 
A pygidium of Teinistion lansi (MONKE) 

Fig, 1 Fig, 3 

Fig. · 1. Bl.ackwel~ria monke·i x 2 
Fig. 2, Drepanura premesnili x 1 
Fig. 3. Teinistion lansi x 1 

In the pygidium of the first species the first lateral spine is unusually long,. 
extending postero-Iaterally but curved inward in the posterior portion, but otherwise 
all the features are typical of the species. It somewhat resembles the pygidium. 
of Drepanu1'a kettel81'i 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 D1'epamwa p1'emesnili rather than 
to D. kettele1'i. 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 r eferred to a recent paper Of ' 

* Transact,ions of the Palaeontological SOCiety of Japan, No. 127, 
1) ~l¥'d!j iff i¥i :fL fl! /Mf. 
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minel
). 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. I . 

All of these fossils are characteristic menbers of the Kushan fauna and tho . . 

rock containing them shows an aspect typical of the so-called Kushap 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 Camb?'ian Fossil Zones in the Tingyuan-Fengyan Region: -The best 

Cambrian succession' in the Northerb Anhui was determined iIi" the Tingyuan
F engyan (5E~ ·M~) region by W. T. CHANG and C. LI, and its summary is given. 
in GRABAU'S" Palaeozoic Formations in the Light of the Pulsation Theory, vol. 3"_ 
It consists of five formations and five fossil zones as follows: 

V. Leechiachuan formation (105'm.) 5. Mansuyia orientalis zone 
IV. Miashan fOl'matien (150m.) 
III. Dachiling red sandstone (4m.) 

{
4. Kooten·ia asiat·ica zone II. Shaochin formation (200 m.) 
3. PtyclJopwl'ia t~tbereulata zone 

{
2. Redlichia nobilis zone 

I. Reishiling formation (300 m.) 
1. Re~lich'ia ang'ultlta, zone 

Although I have not as yet seen CHANG'S palaeontological peper, it is cC'rtain 
th&t the lowest formation belongs to the Shora stage as Redlichia is contained. 
Ptychoparia tube?'wlata is a new specirs hq.t 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, Emmerichella laevigata, and 
Aiwmocarella rectang1data. Among them j(ootenia ptmctata is the species first· 
described by myself2) from the OZenoides zone of Neietsu in South Chosen and a· 
recent study on the geology of the Neietsu district by 1. YOSIMURA3

) showed that 
the zone is located in the lower portion of his Machari formation. As noted al
rea9-Y the fauna of the Ole'noides zone is intimately related to the Stephen fauna 
in North America. Although WALCOTT4

) correlated the Kushan with the Stephen 
'fauna the two faunas are in fact quite different. Likewise the Olenoides fauna of 
South Chosen is certainly distinct from the Kushan one. In the upper part of the
Machari formation there are the LopnO?'ites and Olem~8 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. KOBAYASHI: ' (1941), $tudies on Cambrian Trilobite Genera and Families (I-III). Japan. 
Jour. Geol. Geogr., Vol. 18. 

2) T. -KoBAYASHI: (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. Y OSIMURA : (1940), Geology of the N eietu District, Kogend6, Tyosen. Jour. Geol. Soc. 
Japan, vo!. 47. 

4) C. D. WALCOTT: (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 K ootenia asi&tica is a trilobitE) much older than K. p1mctata. I found 
K. asiatica in a limestone boulEler in a hill north of Chuwa which is exclusively, 
composed of Redlichia shales. Howeve.r, because the Kootenia zone is located above 
the PtychiJpa1'ia t~tberculata zone in the section of Northern Anhui it may not be. 
DIaer than Tangshih. The youngest in the section is t,he Manmtyia, o?'ientalis zone 
which belongs to the Taishan stage. 

Unconformities are said to exist between the Heishiling ' and Shanchin for
mations a~d 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 ]J{ansuyia zones where the fossil 
-zones of the Pais han and Kushan stages are missing. The stratigraphical break, 
however, ought to be determined not on~y . by fossils but by field-evidence, and the 
.finding of the three fossils above mentioned indicat~ that the Kushan stage is 
prespnt at -least' in the Huai-nan area in thrfsame province. 

3) . The Cambro-Ordovician FO?'rnations in the N01·the?·n Anhui and No?·thern · 
I(iangsn:-In Explanation to- Nanking-Kaifeng Sheet-Map LIl

) gave a statement 
f 

.as follows : 
"The Cambrian -strata are well developei in the regions nort!1 of the Huaiyang-shan (ilt~ Ill) 

'range, especially in parts of the districts in southern Sbantung where they often form high mountains 
.and ranges with the thickness of about 700 m. In the Tungshall (mrlJ) and Hsiaohsien OllifWl ) d 'stricts, 
Kiallgsu, and the Suhsiell (ml!!1\) district, Anhuei, the lower and middle parts amount to more than 
.300 m. in thickness, whereas the upper part is estimated at only about leO m , In the Huaiyuan (~~) 

.and Fengyang ( JP.\. W;) districts, Anhuei, the lower paft being with gray and green shale and sandy 
s hale with a thickness of about 50 rn.,upon wbich rests the red micaceous shale, the total thick
n ess' amounti-ng to about 150 m.; the middle part comprises oolitic limestone with thinbedded 
limestone with the thickness of only 50-60 ill.; the upper part is composed of gray limestone and 
-conglomeratic limestone an:! estimated at abont 100 m. In the Shouhsien (~JI!,j\) 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 Ruoyang ( i/.\lW;) and Mengcbeng (~:!J£) districts the Oambrian strata very 
much decrease in thickness and is estimated at only several tens of meter. " 

In the Geolo&,y of Kiangsu Lru and CHA02
) give 210 m., 265 m., 195 m., and 

450 m. for the average thickness of the Manto, oolitic- limesto'ne, Chaumitien and 
Tsinan series respectively. There ~re isolated hills to the south of the Shantung 
block. The Cambro-Ordovician succession in the Tungshan (~IillLl.j) district in Nor
thern Kiangsu determined by HSIEH3

) and emended by LEE
4
) is as below: 

'6. L1ctinoceras bearing Machiakou limestone, 350 m. thick; bluish gray limestoneJ thin-bedded 

in the:lower and massive and rich in flint in the upper part where actinoce:l'oids are scatter ed. 
5. Chiawang (.-tEl shale, 10-15.01. thick; y; llow or ochreous sha le or shaly limes tone. 
4. Sanshantzu ('=:W-=f-) limestone, 300-500m. thick ; gray or white crystalline limestone, 

highly silicified in the upper part, becoming' pUl'e blue li.lllestolle towards the base. A 

1) C. Lr: (1929): Geological Map of China. Nanking-Keifeng Sheet and its Explalla~oy Text. 
2) C. C. Lru and Y. T~ CHAO : (1924), Preliminary Report on the Geology and Mineral Rewurces 

-of Kiangsu. Mem. Geol. Surv. China, . ser. A, no. 4. . 
3) C. Y. HSIEH: (1932), 'The Chiawang Coal Field of Tlmg'shan District, Kiangsu Province. BUll. 

-Geol. Surv. 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-hedded limestone, 200 m. thick; ash-gray, partly shaly, locally Cl'ystalline and 

conglomeratic; wl'lrmkalk frequently intercalated, 
2. Oolitic limestone, 260 m. thick; thin-bedded and dark brown in colour: . 
1. Lower Cambrian Manto shale, 210m.; red -sandstone and shale with numerous thin b,eds 

of limestone. 

In this section the Machiakou limestone is disconformably overlatin by the 
Moscovian Tsuanwangtou U~iEW1) limestone. In the northern hills of Su-hsien (m 
**), N. Kiangsu, WONG and CHIll observed the Cambrian of 550 metres' thickues& 
-and the Ordovician formation of 400 metres' thickness. The lower part of the 
Cambrian is composed mainly ~f 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. 

WAN.G'S Cambro-Ordovician-section of Huaiyuan-hsien (~~** ) 2) is, although 
bis 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 . Tho Sinian Nankou limestone is overlain by the Cambrian red shale and. 
oolitic limestone, 690 m. thick, and then comes the Ordovician gray limestonE', 483: 
m . thick, which is oved ain by the Permo-Carboniferous coal series. Glancing ovt'r 
these facts the Cambro-Ordovician succession of the region ' is not much diff,-reu t.. 
fTom that of wesfu rn Shantung. 

4) The Sintan System in N01·the1·n Anhui, Northem Kiangsu and Weste1'n 
Shant'l.lng:-The Sinian ,system is so poorly represented in the northern part of 
western Shautung block that BLACKWELDER neglected it. But it is fairly extensive 
and thick in th~ sOlHhern part of Shantung. Y AMANE3

) , in his geological recon
naissance em route from Tsinan (~fi¥i) to Tsingchow-fu or Ching-chow (~1'I'lFf1-> 
through I-cho)1 (~1"" ) , met with the Sinian quartzite series lying b rlow th e Mauto 
iormation 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 layers of the limestone. 
This pre-Cambrian. formation is called here the I-chou series. In his geol0gicaJ 
explo;"ation WATANABE also observed a similar quartzite of a considerable thickn ess 
beneath the Man to in the northern hills between Lin-cheng ( rar.~ ) and I-hsicn ( ~!l*l. 

According to YAMANE the series is 260 m. in thick~ess at Chin-chu-::;hau (~~I.u), 

nrar Yen-tuan (MIIi" northeast of I -chou, but absent at Pai-ta (s:J;f) between I-shuei 
\ (iif7.k) and Chingchow (W1·1'IJf.f1. In the northern part of Shantung WATANABE') found 
a thin quartzite layer 10 m: thick beneath the Manto shale at Fangtzu (:f;JJr) , but 
at Poshau (tl§: IlJ) the Manto directly overlies the basement of Archaean gneiss. In 

1) W. H. WONG and Y. S. CHI: (1932), The Lieshan (?!Hl) and Luichiakou (1f.*~) Coal-fieki of 
Suhsien-, Northern Anhui. B ull . Geol. Surv: China, no. 18. 

2) C. C. WANG: (1924), The Coal Fields of th Southwest Part of Huai Yuan Hsien, Anh ui . 
Bull. Geol. Surv. China, no. 6. 

3) S. YAMANE: (1921-22), Through Shantung, China. Jour. Geogr. Tokyo, vols . . 33-34. 
4) K. WATANABE: (192~), Through Shantung, China. Jour. Geogr. Tokyo, vol. 35. 
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Explanation to Pek-ing-Tsinan Sheet TAN1
) 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." 0 · ' 

As to the southern extension of the Sinian System L12
) states in Explanation 

to Nanking-Kaifeng Sheet as follows: 
"The Sinian system rests unconformably upon tbe vVutai system and iucludes two parts between, 

which tbere occurs a disconformity, the lower part being composed chiefly of qnartzite and the upper 
part of limestone. In the Feng-yang (1PJ.1!lJ}) 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 y~J1ow and white' marble, with 
a; thickness of from 120 m. up to more than 400 m. At Feng-huang-shan (JilA!MW./) in the Ling-pi (1t~ 
district, the limestone becomes silicified and includes !liliceous bands or layers." And" the Huochiu 
(~lill), Shou·hsien (~J!I*-) and Meng·cheng (~:!!i!I;) 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 
limesione with shale, with a thickness of less than 100 m. At Shunkeng-sban (~~JlJ) the lower part 
is missing and the upper part contains siliceo~s limestone and shale, amonnting to about 150 m. in 
thickness. In 1he Ssu-hsien (ifMJ!I*-) district, Anhuei, and Pei·hsien ('1i1i~) district, Kiangsu, only the 
lower part is found, comprisi'ng qnartzite with sandstone, sandy shale and shale. But in the Suei-ning 
(or Suin~ng D!E$) and Ling-pi districts and some part 9f the Ssu-hsien district occurs only the upper 
part which contains siliceous limestone with thinbedded limestone and yellow shale. In the Yishui 
(jJj:7]() district, Shan-tung, the, lower part consists chiefly of white quartzite; white and reddieh sand
stone, brown shaJy sandstone, red-brown and grey-green shale and conglomerate, with tbe total thickness 
<If form 20 to 50 m. In other parts of Shantung where the Sinian system occurs, only the upper part is 
found and composed cbiefly of siliceous limestone with greenish and brown sha1t1s and sandstones, the 
thickness being from 10 to 50 m3)." ,. The distributio,n of the Sinian system is confined to the regions 
north ot the Huai-yangshan (j!tIi~JlJ) 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, Lru and CHAd) denominated the lower quartzite 
as Chengshan (:!Jitlll) and the upper limestone as Mianshan (*ftHl:J1. In the area 
surveyed by them, 120 m. and 480 m. are the average thickness of tl'tt two series \ 
respectively. Th~ Chengshan contains some hematite. They inclined to correlate 
the Mianshan with the Tayang iimestone of Shansi or the Nankou limestone 
of Chihli. 

Judging from the observations so far gathered by various geologists, the 
\ Sinian system is widely distributed in the region but varies in thickness. It is 

thickest in the F engyang 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-~hou 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. 

2) C. Lr: (1929), Op. cit., p. 3. 
3) The 'dense limestone with high specific gravity is utilized I tnhe vicinity of Yukon CiffiJ(IJ) for 

the musical instrument called Ching (~), 
4) C. C. Lru and J. C. CHAO: (1924), A Preliminary Report on the Geology: and the Mineral 

Resources of Kiangsu. Mem, Geol. Surv. China, ser. A, no, 4. ' 
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f 

-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) Shankiang(tn Basin: -Judging from our existing knowledge the Sinian in 
Northern Kiangsu and Northern Anhui belongs to the lower and middle divisions, 
but that in Western Sh?ntung may belong to the upper one: It is, thickest at 
Fengy~g 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 Lr estimated it to be 700 m. tliick but thins out 
toward south. It is about 400 m. thick at Tangshan and about 300 m. thick at 
F engshan, and abruptly decr:eases in thickness in the west side of Norther-n Anhui. 
According to Lr the Cambrian is represented by several tens of meters of strata 
.at Kuoyang and Mengcheng. Similar change of thickness can be seen in the 
northeaFitern border of "Western Shantung. The Cambrian formation generally 
ranges from about 300 m. to 650 ffi. in thickness and 350 m. is the average thick
ness of the Ordovician formation in Western Shantung. But according to Y A~1ANE 
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 are~ 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 <rlJ1.L~) basin. Through the Sinian period 
the outline of the basin shifted to the north till at length the center of ,the basin 
change'cr- 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 bl0ck stood above 
the water-level all the time except in its northeastern margin which, it is possible, 
sub!3ided once in the Sinian period. 

To the south of the Weiyanshan' range there is the Lunshan Olihij) limestone 
containing the 'Volungian. fossils. It is 900 m. thick and is oyerlain by the 
Tangshan U$.iUJ) shale and limestone formation, 30 to 40 m. thick, which yields 
,01·thoce1·as ch·inense. Above this there are the graptolite shales of the late Ordo
vician and early Gotlandianages, and the graptolite facies extends to the middle 
and lowe~ parts ' of the Ordovician system -to the east and south of Nanking . 

} 

. Therefore it is certain that the Tsingling-Keijo line1lwhich is the Qrdovician geo-. 

1) T. KOBAYASHI: (1930), Cambrian and Ordovician Faunas of South Korea and the Bearingof 
the Tsingling,Keijo Line on Ordovician Palaeogeography. Proe. Imp, Acad. Tokyo, vol. 6. 
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graphic boundary -of prime importance passed through the Weiyangshan range., 
The occurrence of the W olungian fossi~s in the Lumhan limestone shows that the 
cephalopods could intermittently migrate through the boundary. The Lower Ordo
vician trilobite fauna i~ 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 gther parts of the 
Lower Yangtze Valley insofar as I caB judge from their description, are similar: 
to those of the Tomkol series. 

The reference of the ·formation below the Tomkol equivalent to the Sinian 
I 

system is merely a conjecture: The formation in question is characterized by in-
clusion of black carbonaceous shales which alternate with thin layers of calcareo,us. 
shale and limestone. This part of the formation appears to suggest that the Machari 
formation of S,outh Chosen is traceable to the west into the lower Yangtze Valley. 
This suggestion is emphasized by the fact that Lopno1'ites whi~h 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 paperl). There
fore, in my opinion, the formation adjacently below the Ordovician in the' lower 
Yangtze Valley is more probably the Canibrian instead of the Sinian as considered 
by Chinese geologists, and the faunas contaiued 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. 

J\'tJli~E!!Ji-l$± J:: !l 'ti.'f,-iU·j(t 1¥ifL lf~IMI.ilf <1) 1t.?:i Gl) !iffMJ a: ~11" tc. (1)"'('~~*tI;!!I; 
Blackwelcleria monke'i ( WALCOTT) 

Drepanura premesnili MONKE 

Teinist-ion ·la.nsi (MONKE) 

(1) 3 :m! a: il&tJllj tAl'}, JIt (1)~I'C ~ ilJ ~GI) ~;ffl'i" Q ~,;; !J!Ij !!Jllt:::o 'ti.'ti1!i5E~ • ))I}.~ ';> ;~ ;;j1.. L m ;o ~iiI:;*IfJJ: r.t 

JIt (1)~~~;,~~~;;j1..LmQ~AGI) t Gl) ",(,~Q~, JIt (1) ~ Kr.t ~ilJ ~r.t~ ;;j1.. Lm~~o2.·.~~~~. 
%K !!I1..-L;f.l.JH: ~", J! K'ti.'ri~~$ · b:~~~$(1)~iiI:;JijU!!*M* KfijJi"~d:lj:1!tHM~ 1..-, :l!! 1'C 'ti.'ti!l:~t$ ·ir~~f: 
-$ • ilJ JI!es$(1) ml!* K !!I i" ;O<$jif bf~f,t.5" 1..-, Z'U *Cl K r.tlfi1¥i · iEfJ1Ul!!tnJ#.t (1)1¥i ~ R. 1 ~~:;;; fF~ 1..- tc. ~ a: !!Jl))~ 
K ""1"o Jlt Gl).~;Iff!. i: 3 !&J'~KfElij.o ilJir'ti.' (Shankiangan) ~iI!!i:-{P-45 i";o o ~JHCl~ ( i: t ~(1)JW~K I'i;;$:~:it!!. 
ut;Jtl1.tnJiti: (1) ",' Kr.tJf[1¥i J:: !l ~1fl-tt"Q ~Ji/;:;;;~ -:::> tc.,;' , ~JHCl*f"C tnJ V' , JIt (1)~ .lii;o) ~Y.'Iiir.t*ifE:cttf{lf: 1..-, ~JIt 

~/l1IiJ*Cl K t;r. ;o i:, ilJJf[ (1) il!f/!miMl.liLJf[<1)ij. ';;7.KmJ: K~ -:::> tco ~~~*Clil~~.b K1k11" :Q ~.!1$-JR~~GI)~~I;:!!I V C 
r.t ~K ;fAJH ~~ 1..- tcll-.:~ Q ';;, ;M( K;;$:iMl(}) J¥;j{llU K ~ Q mT b:T- DreK r.t, iX}ll~filJ,m. (1) $!l!8~(1) ~iiI:;*,;, Xii*~ 

;j1..;o <$K "l't~i"o 

1) T . KOB AYASHI: (1988), An Occurrence of Lopno?'ites ill 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 

Cretdceous of Japan* 

By 

Koiti SUZUKI 

Contribution from t,ile Geological Institute, Faculty of Science, Imperial University of Tokyo. 
(Received May 20 th j ·read May 24 t.h., 1941.)-

i 

. Recently Prof. T. NAGAO submitted to the writeF two specimens f;)f an intere
.stjng fossil naiad in his old coJlection 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 Santyu grauen in the Kwanto mo.pntainland. There are a large 
mup-ber of fossi ls 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 NAGAO 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 distinct crenulation is fou'nd on the inner side • 
of the ventral margin. The otter specimen is an external mould of the left valve 
of a different individual. Its posterior and dorEal 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 f@atures of the hinge, this shell may be referred 
to the genus Unio. Its surface ornament is, however, quite different from that 
-of Unio, resem~ling closely to the ornament of certain forms of .the South American 
genera, Diplodon, P1'isodon and some others, in the subfamily Hyriinae, or of 
'l'rigonioides kodai1'ai KOBAYASHI and SUZUKI!), a trigonid from the Lower Creta
-ceous formations of Tyosyn (Korea) and Manchouku0. No specimen of Unio has 
:such distinctly radiating and widely spr~ading ribs as in this she~l. 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 gell;us C! nio on the basis of a 'new speci es, U. (Nippononaia) ryosckiana. 

* Transactions of the Palaeontological Society of Japan, No. 128. 
1) Tr'igonioides kodairai T, KOBAYA,SHI and K. SUZUKI, 1936: Non-Marine Shells of the Naktong

Wakino Series, (Japan. Jbur. Geo!. Geogr., vol. 13,) fl' 249, p'1. 27, figs. 1-4, pL 29, fig. 13 • 
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A New Naiad from the Lower Cretaceous of Japan 411. 

The sl;lell of the ge'nus Par?'eysia1
) possesses the hinge-teeth similar to those of 

the present Japanese fossil shell and often the radiating orn~ment somewhat resem
bling that of this, but the former shell is generally much higher than the latter, 
Moreover, the radial ornamep-t of Pa?'reysia is in the adult stage always confined 
to the umbonal region and consists 'usually of criss cross or zig zag r-ibs, Having 
the soft parts of the structure essentially of the North American genus Q'uadndat . 

Pa?·q·eysia is quite distinot 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 
Pa7Teysia, Nevertheless the outline and dentition of Nippononaia appear to suggest 
its closer affinities to Unio rather than to Pa?·?·eysia. The recent representatives. 
of Pa?Teysia are widely distributed in India, Burma, southern China (?) and the 
tropical\ Africa, and the fossil ones are recorded from the Cenozoic formations in 
India and Burma. ' , 

Unio edwini GUPTA2
) described from the younger Tertiary formations of Burma 

has the surfac~ ornament of a nature fairly similar to that of Nippemonaia, 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 Pa?'?'eysia, though detailed 
features of its dentition are not known and its subgenus or section in the genus. 
is uncertain. 

The writer wishes to acknowledge his indebtedness to Prof. Takumi NAGAO 
of the Department of Geology aud Mineralogy, Hokkaido Imprrial University, who. 
kindly gifted the specimens of this interesting shell to the writer, Thanks are 
also due to Prof. Teiichi KOBAYASHI of the Geological Institute, Imperial University 
of Tokyo, for reading over the manuscript. ' 

Genus Unio "PHILIPPSON" RETZIUS, 1788. 

1788. Unio PIi:ILIPPSON, in RETZIUS, Dissertatio historico-naturalis sistens nova Testaceorum genera, p. 16~ 
1853. Nodularia CONRAD, Proc. Acao. Nat. Sci. Philadelphia, vol. 6, p. 268. Monotype: Unio 

douglasiae GRIFFITH and PIDGEON. 

Type :-Unio pictomm LINNE (designated by GRAY, 1847): 

Subgenus Nippononaic(, SUZUKI, new subgenus. 

Diagnosis.-Shell of med~um size, elongated sub elliptical 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 . PRASHAD, 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. PrLSBRY and J . BEQUAERT, 1927: The Aquatic Mollusks of the Belgian COl;lgo, with a 
_ Geographical and Ecological Account of Congo Malacology, (Boll. Amer. Mus. Nat. Hist., vol. 53,); 

pp. 388, 389. 
2) Unio edwini, U. edwini var. 1 and U. edwini val'. 2 B. B . GUPTA, 1930 : Two New Species of 

Unio, (Records Geo!. Surv. India, vol. 63,) pp. 210-212, pI. 5, figs. 2-4, 6-9. 
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genus in the presence of two short andnarrpw cardinals and tow long, lamellar
and smooth laterals. 

Type.-Unio (Nippononaia) ryosekiana SUZUKI, new supgenus and new species_ 
Remarks.-This subgenus can be easily distinguished from Unio s. s. and 

the other subgenus of Unio, Cafferia1
) in Africa, by .~he V -shaped radial ornament 

covering the whole of. the disc and by the creUlalated inner side of the ventral 
margin. It differs also form the Indo-African genus Parreysia2

) 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 f:iUbgenus of Unio, but 
their dentition is quite different from that of this subgenus. 

2. P las ter-cast:>f the paratype specimen 

Text-figures 1-3. Un·io (Nippononaia) r1J osekiana SUZUKI, ne,,\ subgenus and new species; Ryoseki 
group, the basal part of the Early Cretaceous Monobegawa series; Koma, Hanoura-mati, Naka-gun, 
Tokusima. Prefecture, or Santyi'! graben in the Kwanto mounta,inland. x 1.5. 

Unio (Nippononaia) ryosekiana SUZUKI, new subgenus and new specirs . . 
T ext-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-dorsaI margin faIrly long, gently sloping, subparallel to 
'Ventral and slightly curved; ventral margin straightened, even slightly sil1uated 
in middle, and gradually going over into the rounded anterior; antero-dorsal 

1) Nodularia section CaiJeria Cb. T . SIMPSON, 1900: Synopsis of the Naiades or Pearly Fresh-vVater 
"Mussels, (Proc. U . S. Nat. Mus., vol. 22,) p. 824. Type' by original designation: Unio caffer KRAUSS. 

·Unio section Cafferia Ch. T. SIMPSON, 1914: A Descriptive Catalogue of the Naiades o'r 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 " PARREYSS" PHILIPPI [= Mya corruga.ta 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 
distinct and widely spaced towards both ends, espe0ially 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-dor~al 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 ty-pe 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; Komo, Hanoura-mati, Naka-gun, Tokusima Prefect~re, or 
Santyu graben in the Kwanto 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 th·at the postero-dorEal area of this shell is marked by many 
radial ribs either continued from those of the post.erior half of the disc or branched 
off from the posterior ridge tQward the postero-dorsal margin . 

. ~ili:N:~1!7~~J: ~.Qtt~'HL~~~~Milt:0)Jl.1t;Q 21.H:1i1f~ L..tdfr. 9i-%lk.LF%iSr.t Uliio •• *leJlgl1ilt: U. 
douglasiae GRIFFITH and PIDGEON ffO)~O)K-~'t';:,;O'. ~*O)nxM*~~r.t~i/:l!:O) Unio JljO)~O)cr.t 

~L..(~lJ. ~b Hyriinae K;ll't';:,i¥i*i1Ii:ii1\'1! D'iplodon. Pruodon ~. t 1...( t.tWl~ ·lmrJHO)~$I3 M*ilt: 
Trigon'ioides kodairai KOBAYASRI and SUZUKI O)k ;f1..Kl!ili1t/.'t';:, t. c ~ ~'? ~o ;it Parreysia Ji!l}0) <!:>;:, t 0) 

. t:<F1t~K~1t/. L..~nxM~~~ ~1f't';:, t. U'<D ;:,tJ" illi1il'9f%lk.LF~SK J: '?-C~~lem:JjlJ ~ tL;:,o J: '?-C:<F1t 
~K£v'-C Unio 11* K 1 rifi1ll1JBh lIitli 1.... JII:+t;Q:m~ Unw (lVlppononaia) ryosekiana SUZUKI. rifi1ll1J1j·rifi 
~. c{p-q;'t';:,o 

f.jJII:1t~O)ilIr!tl!r.t, ~1bJI!M:g.l MlIlTiI~tJ'ilJ*.l1!!.M~*ll''l'!YHc 't;.'?~ ~ 0) t. c '"t'<!:> ;:';6;:, I MtLl'C~ J:~$I3M 
*~$JllttO)'"F$, .IiJf~I!J~;Q~IU* fCilI'l L..~ ~ O)'"t'<!:>;:, t. l: til1'r.tii'"t'<!:>; :, 0 • 
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Jtfl!:~*~ I'C.l±m.=re <D*II#tI'C.1i7.>, l!IllI».l:.s-~~{/J{ < R~L -e @-7.> ~~{?:II btl}), -1;r& 
~Ji*J!Jq,I'C.I±~~l!IllI».l<D1'f;(£~{?:IIbtL-e@-7.>o :m.;(£<Dl!IllI».l~l±llIlII».IliJfJ&1; c t;-e, ti < J: Dlf~ 
-c' L. A. FAUSTIN02

) Et~ft!!.<D1ff5'l~~~j}, %'1'L.~<Dm1; S'ulu ~1'C.r.ti!tJV..<D~L:jiblf~t.d~~ 

l!IllI».l.it:J;&~~~ 7.> (Siboga st. 95)0 ~ 7.; 1'L.{t:.s-l!IllI».l~I±*tOL i:~"'" btL -eJiS-1i: "'0 ~ 
I, . 

llIlII».I:.s-~JG-l'C.ti L, ~~llIlII».IJI c UIl}"t1iJ ~ r.t Mindanao .@; I'L.?:II btLtcJiJf~ Banisilan for-

mation3
) -C' Flabellum distinctum MILNE-EDWARDS et flUME (Fl. cf. australe MOSELEY), Bala

nophyllia sp.; Fungia (CycZoser·is) sp. ~;b~~ j}, ?l.. Masbate .@; J: b F. distinctum, Odon

tocyathus spin·iger MARENZELLER (0. colo1'adus SMITH)4) ~*tt:J;&Jii~~~7.>o Heterocyathus ae

guicostatus MILNE-EDWARDS et HUME (H. parasiticus SEMPER, H. philippinensis SEMPER), H ete

ropsammia ovalis 'SEMPER I± 1872 &f. C. SEMPER Et5) <D{t:.s- c L -e~*-lt 7.>fi-C' ~ b <- ~~ Ii: 

~Ji-c'~ b ? 0 ~*1'fAA1mElttf-c' 1i: ",#;ft-c·iI~?l..l±mi"l'L.~c~c; tLtc 'Caryophyllia'f Montli

'lJaultia'f Pattalophyllia'l ~<D 2, 3 <D~~l!IllI».l b ~ 7.>0 
I 

~ 1 * Systematic list of simple corals from the Sumagui formation 
of Sumagui, Bongabon, Mindoro, Philippines. 

Turbinolidae 
t. AcanthocyathuB gray·i MILNE-EDWARDS et HAIME 

2. Citharocyathus con-icus ALCOCK 

3. Ht'teroC1Jathus aeguicystatu8 MILNE-EDWARDS et HAIME 

4. Trochocyathus (Thecocyathus) hanzawai YABE and EGUCRI 

Anthe'miphylliadae 
, 5. Ant'hemiphyllia denta,tus (ALCOCK) 

Eupsammidae 
6. Bala,nophyll'ia gigas (BRUGGEMAN) 

7. Heteropsamm'ia m'ichelimi MILNE-EDWARDS et HAIME 

Mussidae 
8. Acanthophyllia cf. deshayesiana MICHELIN 

Fungidae 
9. Fungia afr. patell'iformt.~ BOSCHMA? 

10. Fungia sp. 
Faviidae 

11. Goniastrea afr. retiformis (LAMA~K) 

* Transactions of the ,Palaeontological Society of Japan, No. 129. 
1) ~* E: 1939, .J:I:;$~ifJihIiiH~~. *$!it~J!!tJ!fJa~.3t. 1, p. 281. 
2) FAUSTINO, L. A.: 1927, Recent Madreporaria of the Philippine Islands. Monograph 22 of the 

Bureau of Science, .Manila, Philippine Islands. 
3) DICKERSC'N, R A.; 1922, Review of Philippine Palaeontology, Philippine Journ. Sc" Vol. 20, 

No.2, p . 217. ~ , 
4) SMITH, W. D.: 1913, Contribution to the Stratigraphy and Fossil Invertebrate Fauna of the 

Philippine Islands. Philippine Journ. Sc., Vol. 8, No.4. 
5) SEMPER, C.: 1872, Generationswechsel bei Steinkorallen. Zeitsch. fUr wiss. ~l., Vol. 22, 

Jtfl_11i JjJ 48 1/II;n 575. 1IB;fa 16 ~ 8 Ji - 62, -
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~¥fj}jljJfliIJ~JH±¥!liJ.tlfIll!Wle::>frn < *r~~O)~v>7i~£i,lv.1f 7.>¥fj,*p7?-t.r. ?-T-, ¥!~\t}jljJfliIJO)~m L 
~t.r. v. itT m 0)~l/i:(!C lb 1fillil'C~ 7.>}jljJfliIJ-C:' ib 7.>iJ~, ~J;1!t . 7JE1!t~o)~~%'W:I"!r1JO)~l/i: (!C l[;, *~ L¥!~ 

}jljJl'.\!J(!Cft-::>L ~13 ~~~ 7.>0 411l t Wi <, B *:iiIl/i:.O)jm ~ v.t7·4t~¥fj~~tJ.ffiO)~i!Z(!C1filli(!C §ill b.ft 

7.> o~-::> L~~~~~(!c~<~i!Z(!C~~~~7.>o 

J1t~(!CJf)(.1lk-::>k#t4v.tm*a:f1l1~±l) (!C J: j) J:tf;/tj{, Mindoro ~O)fii'laO) Sumagui formation J: 

!J =l*~ ~~k t O)C', *~t**:til!jIf~1i~IfW~~~p)j-~O)~t4-C:'ib 7.>0 m-*a(!C J:~11: Campagna 
iii}'O)(fiiiilft:iiIO):j'i'pjlf7JE* lk/EtJ(jlf1i.P*q-. (!C~1' 7.> t e::>-c'ImlYE!im ' '&!im c *f'C Flabellum transversale 

MOSELEY iJ~,%;l:; ~ 7.> 0 

.*O)ei:5E lA~tdl:(!Cf±.~ 1 *f'C~1...-kte::>iJ{ib7.>o 

l:~c. 11 t:tl:""" Ja:~O):tI:O)lj.iJ'fMm~ %nt1' 7.> ¥!~lll!Jl'.\!J 0) m~1...- k~-c', m-*a1IHlr * (!C ib-o 
Flabellum transversale ~;lm~ 7 W 11 :fliO)f.m:~l!mflilJiJ{ib 7.>0 1JtZ::/EW Fungidae e::>* Fungia Ii 
v.t1filliflillflilJli$.l:(!C t ~ 7.> t e::>-C:'¥!~}jljJfliIJ C 1...- LJf)(.:f&v.t~7.>o AcanthophyZlta ~2)v.t:mtEe::> c c: b 1 

Ail! 1 :tI: 1...-iJl% btL Lm-t.r. v>iJ~ Protolobophyllia~, Antillophyllia ~~ c illrtc1J;J.k.¥!e::>:miJtO)fjlt 

!t}jljJl'.\!J-c', }jljJfliIJ1ite::>.¥!J: j) tJ:[:~af.J~l/i:O) ~.~,*Ul~,~7.>o ~/E c 1...- L J1t~f'C ~i1~L % btLk. 
Flabellum transversale c *f'C~ fflj 9 :tI:iJ~p)j-~~~l/i:}jljJfliIJ-c' B *:iiI¥fje::>{§1}C'v.t 100-300 m (!ClIi t ~ 

< ;jf.~, 1...- L '* -0 0 -t- e::>* Tro chocyathus hanzawai e::>7?- v.t*tcffl.tEO)¥fj J: j) % btL L b t.r. V>o FAUS
'TIND a 3

) 0)*~,maf.Jt.r.J:[:1It~~:miJt}jljJfliIJO)~~*(!c~2.~tLt.r.v. 12 :tI:v.t*$7\:;!tc.*O)B*~ 

~ O)f.m:~}jljJfliIJ q:t (!C Jf)(.1lk -::> k t~ (!C ~11l e::> ~t~~ v.t B *:iiIl/i: f'C ;l:; -c' lk ~1fW -C:'J:[:f;/t~ f'C t 4-~ O)Jlm1!t -c', ~ 
1?1i!ZiJ>% btL7.> 'jjJ"ij~M:iJ{ib 7.>0 ~-::>L 9 :fliO)~l/i:flillflilJq:t 8 :tI:v.tJ:[:f;Il:~:iiIrm:e::>:m1?1:t1: c ~a 1...-~-oo 
J:[:f;Il:~J: j)§ill btLktE*O):tI: ex I=P) tfii'lU;!f(!C~ 2 *(!C~2.1...-, ;!to)ffl.tEe::>:$}11l·7k~(m) ~5FL 

ko lIi t *F*BJ (!C$IJ Ilfl 1...-Lm7.>e::>v.t7k~~t~pJfO)*l'&JL~~n"l!4 ) , ;!tfl!!.~!I!.Y:f1I1$±e::>~mf* ~tLk~t4 

1(E 2 ~ Distribution of "Deep-Water" corals from the Sumagui formation of 
Minr'oro Island, Philippines. 

Japan ,I Philippines East Indies Indian Sea Kikaizima 
(foss,) 

Flabellum tran.sversale 17-344 !Il .. 60-522m 50-100m 100m * 
Acanthol:!Jathus grayi 150m? ? ? 30-370m 

Oitha~ocyathus conicus 106 -110m 522m 300m * 
Heterocyathus aequirostatus 102-658 m 10- 40m * * * 
Trochocyathus hanzawai extinct? * 
Antlte:m'iphyUi a dentatus 75-307 m 350-522 m * 
Balanophyllia g·igas 115-234m ? 90m * 
ITeteropsammia michelini 12- 60m 22 -75m * 

x Flabellum dist-inctU'ln 73-658m * 180-289 m * * 
'X Odontocyathus sp iniger 126-300m ' ? 61l-560m 

x Heteropsammia ovaUs extinct * 

1) 1It;;f>: E : 1939, lliim, p. 402. 
2) . W·ELLS, J. W, : 1937, Five New Genera of the Madreporaria, Coral Studies 11. Bull. American 

raleonto'ogy, Vol. 23, No. 79, p, 8, 
3) FAUSTINO, L. A,: 1927, Op. cit. 
4) YABE, H . and EGUCHI, M.: 1932, A Study of Recent Deep-Water Coral from Japan. Proc. 

Imp. Acad:, Vol. VIII, No, 8. 
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On Some Simple Corals from Mindoro Island, Philippines. 

(Resume) 

By 

Motoki EGUCHI 

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

1) YABE, H. and EGUCHI, M.: 1941, Recent and Fossil Simp!e Corals from J apan, eM, S.) 
2) YABE, H. and EGUCHI, M.: 1932, Deep-Water Corals from the Riukiu Limestone of Kikai

.zima, Riukiu Group. Proc. Imp. Acad., Vol. VIII, No. 9. 
3) U~rnGROVE, 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 tran8versal~ MOSELEY, Acanthocyathu8 grayi MILNE-EDWARDS et HAUfE, Oitharocyathu8 CO°· 
nicus ALCOCK, Heterocyathu8 aequicostatus MILNE~EDWARDS et HAIME, Anthemiphylli a dentatus (ALCOCK), . 
Acanthophyllia cf. deshayesiana MICHELIN, Trochocyatlms (Thecocyathu.~) hanzawai YABE et EGUCHI, He- · 
teropsammia michelinii Mn.NE-EDWARDS et HAUfE, Balanophyllia gigas (BRVGGEMAN) HORST, Goniastrea 
aff'. ret'iformis LAMARCK, Fungi(L sp. (broken fragment), Fungia sp. (Cyc~ oseris form), and F. aff'. patel-· 
li/ormis BOSCRMA. The last mentioned three are reef-building corals, and the others are all deep-sea . 
coralil. 

All except Trochocyathus (Thecocyathus) hanzawai YABE et EGUCHI are now living in the adjacent 
waters of the Philippine Islands, and all except Acanthocyathus gray·i MILNE-EDWARDS et HAUfE,. 
Acanthophyllia cf. dcshayesiana MICHELIN and H eteropsamm'ia 7I1 ichelinii MILNE-EDWARDS et HAIME are· 
represented in the RyOkyu limestone formation of Kikai-zima, Ryukyu Islands. 

Acanthocyathus grayi, according to U~mGROVE is a synonym Acanthocyathus malayicus GERTH •. 
however, from a study .of numerous specimens from the Pliocene deposits at T6nohama, Tosa Pro
vince, it is certain that the former is not a synony~ of the latter. 

Details will be published at a later date. 

; 
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On Two Species of Simple Corals from
Kagosima-ken, Kyusyu* 

By 

Motoki EGUeRI 

Contribution from the Sendai K6tOkogyo Gakk6, Sandai, Japan. 
(Read and received May 24 tb, 1941.) 

Recently S. ENDO of the Institute of Geology and Palaeontology, Tohoku Im
perial University, during his collection of fossil plants from several localities near 
the city of Kagosima, Kagosima-gun, Kyusyu, 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 ' T6hoku Imperial University, Profs. R. AOKI and S. HANZAWA of the Institute 
of Geology and Palaeontology, T6hoku 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 K6t6kogyo Gakko, for giving the writer permis
.sion to pUblish this article. Acknowledgements are also due to Mr. K. KUMAGAI for 
taking the necessary ph~tographs. 

Among the two corals, Deltocyathus o1'ientalis DUNCAN, is ' known to be living 
jn 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 K wanto . region of 
Central Japan, the Pliocene of Taiwan, Plio-Pleistocene of the Ryukyu Islands, 
.and fr~m the Upper Pliocene of Ceram. The Present record of this coral from 
Unoki, Yosid,a-mura, Kagosima-gun; Kagosima-ken (Reg. No. 65019), is a new 
Jocality. 

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

The other coral, Hete1'opsammia 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 posit~on 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 I slands, 
Plio-Pleistocene of Ceram, Miocene of Java, Pliocene of Taiwan, Pliocene of Sikoku, 
Pliocene of the Kwanto region of Central Japan, and from the Plio-Pleistocene 
-{)f the Ryukyu Islands. As known at present, there are no living records of this 
in'teresting species. 

* Transactions of the Palaeontological Society of Japan, No. 130. 
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However, Hete7'opsammia cochlea (SPENGlER), a r ecent coral from the Philippine 
Islands 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 Heteropsammia 1 

ovalis. Also very closely related to the doubtful 
fossil from Kuwanomaru are H ete7'opsammia ovalis 
jormosensis Y ABE and EGUCHl and H. ovalis 
japonica Y ABE and EGUCRI, the former from the 
Ryukyu limestone formation of Kikai-zima in 
the Ryukyu I slands, 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 
r ecorded by J. MAKIYAMA from the Pliocene 
Sasage beds of Tiba-ken. 

Hete7'opsammia ovalis and Deltocyath~6s o?'i- Deltocyathus o?'ientalis DUNCAN (x 5.) 

ental is occur together in the Ryukyu limestone From Unoki, Yosida-nmra, Kagosima-
ken. (Reg. No. 65018) 

formation of Kikai-zima in the Ryukyu I slands 1: Lateral view, 2: Basal view, 

and in the Byoritu beds of Taiwan, els6where 3: Calicul ar view. 

they are not known to occur ill association. The geological age' of the former
mentioned formation is Plio-Pleistocene while that of the latter is Pliocene, tllU~ 

the geological range of Hete?'opsammia ovalis is from the Miocene (of Java) to the 
Lower Pleistocene, while that of Deltocyathus o?'ientalis is from the Pliocene to 
r ecent. 

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. 
belqng to the shallow water forms and inhabit a sea-bottom generally within the 
depth of fifty meters, although there are still deeper reco rds. 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 q.own 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. 

Deltocyath'Ls orientalis DUNCAN l
) . Type ]ocality:-Off Minosa-mati, Kitamuro

gun, Miejh in: 52 fathoms. 

1) Deltocyathus o?·ientalis DUNCAN, 1876, Proc. Zool. eoc. London, p. 431, pI. 38, figs. 4-7; YABE 
and EGGCR!: 1932, ·Proc. Imp. Acad., Vol. VIII, No.8, p. 388; YABE and EGUCRI: 1932, Proc. Imp. 
Acad., Vol. VIII, No.9. p. 442; YAB? and EGUCRI: 1937, Sc. Rep. Tohoku Imp. Univ., Sendai, 2nd 
Ser., Vol. XIX, No.1, p. 135, pl. XX, figs. 1-10. Deltocyathus lens ALCOCK, 1902, Sihoga Expeditie,. 
Monographie, Vol. VII a, p. 19, pI. 11, figs. 16, 16a; GRAVIER: 1!J20, Res. Camp. Bc. Monaco, fasc. LV, 
p. 36, pI. 3, figs. 47-54, pI. 13, figs. 200, 201; UMBGROVE: 1925, Report Pleistocene and Pliocene Corals. 
from Ceram, p. 4, pI. 1, figs . 8-10. 

- 67-



420 Motoki EoUCHI 

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., Koti-ken, 106-344 m., Nagasaki-ken, 90 m., Simane
ken, 75-183 m., Hukui-ken, 113 m., Akita-ken, 93 m., Aomori-ken (Kyuroku-sima), 
210 m., Philippine Islands, 522 m., East Indies, 590-397 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, P1iocene of KOti-ken, Pliocene of Taiwan> 
Upper Pliocene of Ceram, Plio-Pleistocene of Kikai-zima, Pliocene of Okinawa
zima, Ryukyu Islands. Bel3ides the present new locality of Unoki, Yosida-mura,. 
Kagosima-gun, Kagosima-ken. 

Heteropsammia cf. ovalis SEMPERl
). Type locality of H. ova lis, Maasin on the 

coast of Agusan, Mindanao, Philippine Islands (Younger Cenozoic). Besides Kuwano
maru, Yosida-mura, .Kagosima-gun, Kagosima-~en. 

iI 1=1) 7fj ~ 

lIl!JCll;r!H1-Wa:!#mJRO)ll~~1t~:i~~*MO)ii1ll31l:*, il~~Mm±r.t$1&O)iI!f~4:~1t1:i·a:=1*$ ~ ;t1..tro o ~:\; O» 
"tp I'C Deltocyathus or'iental'i8 DUNCAN lk.tf Het~rojJ8arnmia cf. o'Val·i,~ SEMPER 0) 2 aO)iQillift.illi.4::I)JJI~YJ;6'ib 0 0 
jj1j*I<;):Wa:!#m~;f:;J: ~, ~*r.t11fa:!#~O)jr.J: ~ 0);f;;j';f,4-e, fnI;t1..~/N~-r:7iP~3Zr.tIJE.'i1t#!lm;I'Ci11E/IlffiL-L~~m -.n)a 
"'(' ;b 00 H. cf. ovali8 r.tM~ L -CIEliljP·,d!:5Er.trn~ t:ib 0;6' D. oriental'i8 r.t'flf~I~Mt.J: ~ !I(,j~fl:lt!!.::I:1, ~fli£t.tt , *
liitt l'C '1 -e:$};ij]i' ::'~!PR<b ::''f1l!-r:1tE c. L- L u~¥r**J2,(~Il)q}:It!!.f'C~ G;t1..::,o mJR-r:i';t*-»b!/tfl:WJ'!..~I;O);J]ji:ER 7.:i~* 
0)J4;f:tl c. ~;t1.. ::'E~'i1t7iPIlitr.j:q;:lTk ~ ~iltfi' ':' 0 ¥rAtl:lt!!. c. L- L, :$};ij]7l,~fij< a: * < 0)"'('Yi.;(E0)q}:ljJ!0)7}Q'* a:/ft-I'Clli:H __ 
'ko 

ilJi.4:$lI$lO)~I'CW$ L-LE~*a:M~i' M~ lJ f'C:$};ij]7l'~v':il> G4~q};!fu0)1¥~If* f'C~ Gtt::, ~ 0) c. m-r 00-
~O!l!IfO)f;tJ:bf'Cr.t~91-~1i[iD 0 ~ O)7l,ib::'o 

1) Heteropsammla ovalis SEMPER, 1872, Generationsvf.echsel bei Steinkol'al1en. Zeitschr. fUr wiss. 
Zool., Leipzig, Bd. XX, p. 266, pI. 20, figs. lla, llb; FAUSTINO: 1927, Recent Madrepor,ia of the Phi
lippine Islands. Monograph 22, Bureau of Science Manila, Philippine Islands, p. 238, pI. 76, figs. 9, 10. 
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Kitakami Mountainland, Japan. 
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Toshio SUGlYA~B and Hirosi ORANO 

Teiichi KOBAYAS HI 

Ueber einen neuen hydrochoeren Riesennager aus dem Pleistoziin von Ekuador (1'1:;li\'O 

'8:!JRI\\*If~11l'I *l3UiiHM¥J1-I::.-E M te~ V'-C 

~1:!~~·#ii*J/fr.4:f\';M~Q)lifJ-~ (~ 5 '¥II) (1t~) 
lIHr.,~~nf;~A;jff\:fJfi"i'El*Plfmili:K!£Ji!-t ~*fi¥J1-l:.;QMd{v,-r 

i1BfU 16 <IF 5 ~ 24 E 

15 45)0 iil/illl(=ilf:;ltI'CMliDfiRJHI *Q)~D \...0 

E! [li]j'iij ~-'iJMt'tQ) lflLf,1I'LJi',£\t, -C \'tl:;~) 

fijj JfUll:lt!!Wc~* Q) 'fflLIHt;Q 0) 1iff~ C 1t~) 
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On Two Species of Simple Corals from Kagosima-kell, Kyusyu, Japan 

On a New Form of tbe Genus Labechiella,ta from Tyosen (Korea) (f\';ill!t) 
On Some Brachiopoda (Quaternary) (1-1t~t) 

Franz SPILLMAJ.'rn 
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Motoki EG UCHI 

Tosbio SUG IYAMA 

Kotora M. RATAI 

A Note on the citratigraphic Position and Geological Age of the Setomae Beds, 

Iwate-ken Cf\';~) Syogo YAMAMOTO 
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iJIlIfljJI1OCc$.jUJf:Q)~1-l:.;Q 2, 3 KJlitv'-c ~ JJft ~ 

Ryoseki Fauna of the Yatusiro District, Central Kyusyu 

A :\few Naiad from the Lower Cretaceous of Japan 

~·Vil.H;~~lJ6miJlQ)"Ifi~ c 1t;QQ)j-J-;jjJ 
On Some Ordovician Nautiloids from Sbuo-hsien in the Chimpei (,lN~), 

Menchiang C~WD (Sino-Mongolian Borderland) (1U~) 

Occurrence of the Kushan Trilobites in Northern Anhui and a Note on the 

Rakuroan Complex (f\';~) 

A Miocene Fish from the J oban Coal-field 
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Some Interesting Cenozoic Plants from Japan 

.-
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Seido ENDO 
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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 ~lld circulations will be sent to 

members of t,he Palaeontological Society who are not members of the Geological Society 

of Japan . 

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

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

persons. 

Article 7. The President and Councillors shall be e lected annually. The President and Councillors 

shall be elected from t.he Society body by vote of its members. All elections shall be ballot. 

President JiIO l\I[AKIYAlIU 

Couneillol's Renjiro AOKI 

Ichiro HAYASAKA 

Tsunenaka IKI 

Takeo KATo 

Teiichi KOBAYASHI" 

Hanzo l\I[URAKAlIU 

Shintal'o NAKAM'URA 

Ichizo OMURA 

Iwao TATEIWA 

Shinji Y A:!IIANE* 

Ryuji E NDo 

H aruyosi HUZlhlOTO* 

Kinosuke INOUYE 

Rokul'o KIMURA 

Jil'o l\I[AKIY AlIi~\" 

Takumi NAGAo* 

Tunetel'U OINOllUKADO':' 

Yanosuke OTUK A" 

Hisakatsu Y ABE* 

(* Executive committee) 

A II communications relating to this Journal should be addressed to tile 

P A LAEONTOLOGICAL SOCIETY OF JAPAN 

Geological Institute, Faculty of Science, Imperial Univel'sit,y of Tokyo, Japan 


