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84. Miocene Mollusca from Yamaguti~ Kozai-mura, 
Igu-gun, Miy,agi-ken, Northeast Honsy it, Japan 

By , 
Sitihei NOMURA 

(Read June 11th; received Decem ber 17th, 1938) ... ~ 

The present paper deals with a few species of the Miocene mol1n sc~ collect€d 
from the sandstone bed devJ3loped at Yamaguti, Kozai-mura, Igu-gun, Miyagi 
Frefecture, along the western foot, of the northern end of tlle Ab~kuma. mountain 
range ; this is a new locality. 

The distinguished species are : Anadam abdi ta (MAKIYAMA), Ost?'ea gmvitesta . . . \ . 
YOKOYAMA, Tapes simto?'iensi s (OTUKA), polinices coti~azae MAKI YAMA, NatiGal -
janthostoma PESHAYES, Baby~onia kozaiensis n. sp. and Siphonali(J, SJ(ad{ceoi des n. 
sp, 

The fau::na though small in specific number, is of special interest because it 
indicates the lower half of the Japanese Miocene on 'the one ' hand, and increases 
'the knowledge of the Mibcene fanna on the other. With additional" ~ew localities, 
ur knowledge on ~he Miocene geography will be increased'. The precise' accounts 
are given in the following lines. 

Anadam abdita (MAKlY AMA) 
PI. 13 (8), Figs. 1-7b. 

Area (Anadam) abdita MAKIYAMA, Mem. CoIl. Sci., Kyoto Imp. Univ. , 8er. B , Vol. 2, No: 3 (8), 
p. 152, pl. 12, fig. 11, 1926. 

Type locality:-Nanseki, Kankyo-do, Tyose.n (Heil'oku-do format ion).; Lower Miocene. 

The dimensions are all of left valves, ·as the types were described and measu
red by left valves only. The types are eaid to ' have 29 to 32 radiating ribs, and 
one of them measures: length 39·mm., height 30.5 mm., thickness of a valve 14 
.mm.; hinge margin 27 mID., being slightly larger, and having a la-rger number 
of ribs than the present materiaL 

, This . species- is 'Very closely related to A. subc?'enata (LISCHKE) in the creou
late nature of the surface of the left valve, but may be distipguisb,ed from 
LISCHKE'S species according to MAKIYAMA, "in having' the gel'ltly arcuati'ng ant'cro
ventral margin and the less produced and less oblique pos~erior end which i~ 
narrowly rounded. The ribs ..of A. s'l.lbc?·ena!a, are round-topped ' whil~ those of the 
present species are often obscurely dichotomouti." . Furthermore the shell appears 
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, .~ 

Dimensions of plesiotypes (in mm.) 

Length fIeight Depth Length <if hinge Number of ribs 

? 28.1 I _13JJ 28.0 26 -
ca. 30.0 26.0 ca. 10.0 ? ? .. 

? 24.0 ca. -10.0 ca. 22.0 - 24 ? 

29.6 21.5 ca. 8.0 CR. 21.0 24 , 
11.0" 28.8 . ca. 20.0 ca. ca. 20.0 25 

27.2 · 19.5 ca. 8.0 ? 23 

26.0 19.0 , 8.0' 17.0 24 

25.8 19.0 ca. 8.0 ca. 18.0 
, 

24 

24.8 CR. 18.0 ca. 6.0 ? 27 
.. 

ca. 25.0 16.5 ca. 6.0 ? 
, 

23 

20.4 14.0 ca. 6.0 ? 24 

? 12.0 ca . . 5.5 - -" - 23 

to be smaller ITh the fnll adult stage as compared , with A. subc1·enata. 
. .In th€l pre8ent collection we.re found specimens, which are considered to be 

thh right valve of the same specics. Fig. 3, ,·hows a typical oblong form, while 
figs. 5., 7, ,·how the somewhat squarely oval forms. 

TIll, ' square f<?l'm shows a close refiemblance with A. daitolmdoensis (M{l. KIY..;\JVIA)I) 
frona Daitoku-do, Kankyo-do T'yosen, occurring in the same horizon .as A. abdita. 
vVhether A. daitolcudoensis is conspecific with.A. abdita, or a di 'ltinct species as tp.ought 
by MAKIY AMA, requires more material. . Some of the , specimens coJlected from Ko
'z'ai-umra, are closely similar to A . abdita while other simtllate A. daitolc~6doensis. 

This difference, as for as the present ,pecimens. are con'cerned, if due partly to 
the def.ormation by sli.bs'equerit pressure and partly to the equivalved-shell of the 
species. Further it should be mentioned that the pre, ent specimens are insuffi
ciently- preserved to 8how the characteristic angular .dorF:al margin at the extremi
tie,' a8 shown in MAK1YAMA'S fi gure, which is f30mewhat different from hi, ' descrip
'tiOll in details. 

Material :-About twenty specimens, Beg. No. 17384. 

Ost1'ea g1'avitesta Y OKOY AMA . 

Ostl'ea gmv'itesta Y OKOYAMA, Jour .. F RC. ScL, Imp. Univ. T6ky6, Sec~ 2, Vol. 1,1)t. 9, p. 388, p1. 45, 
, ·figs,. 1, 2, 1926. 

T ype locality:-Kinonezaka, Otolllo-mura, ,Senpoku-gun, Akita-ken (Beds F, or Greenish 
Tuffite "; Daisima beds) ; Lower Miocene. , . . : '. . 

TI~s heavy aJ;ld clumsy . oyster was first described by YOKOYAMA. in the . 
fo]]owing way: 

"The shell is very large uncommonly thick, elongate 0 '1' m·ate. Surface concentrically ' 1'1!Id~ly 

corrugated with faint plications. .Beak p0intcd, with a long, triangular ;ligamental groove below it. 
h eight 240mm., lengtll 140mm., depth 80mm., thicku2SS 'of test 50 rum." -

Jj ~ _MAKI¥-A~[A. ~ : Op. cit., . p~ 153, pl. 12, figs . ]to, 14, 15', 1927. 
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O. gmvitesta 'seems to be rather -frequent-.·in the -Neogene deposits of Japan, 
and is especially abunda:q.t in the Lower Kado1;losawa series in ¥utu province 
(Iwate-ken). It has been reported repeatedly from severa1 MiocE!ne deposits of 
Japan, but its specific validity need ' further investigation, and may probably 
disclose in ter esting featur.es_ from· :i palaeontologic view . 

. At the present local.ity, a thiek-shelled oyster is found very frequently, . but 
since none of them are perfect, t~ey are tentatively referr~d to O. gmvitesta. 

_ Material:-Severa,! fragmental specimem, R eg. No. 17370. 

Tapes (Simto?' ia) simto?'i(}nsi8 (OTUK~) ~ 

" Paphia," siratu?-iensis OTUK""', Bull. Earthq. Res. l u st, Tokyo, Vol. 12, Pt. 3, p. ' 616, pL 48, figs ., 
41a, 41b; pI. 50, fig. 98, 1934. 

Paphia (V~'nerupis ) s'i?'ato?'iensis OTUKA, NouuRA, t;\aito -H6'~n Kai Mus., Res, B'uIL, N(). 6, p. 215, 
pl. 17, figs. 34, 35, 1935. . . 

Tapes (Siratoria) sirato'riens'is OTUKA, J ap . Jour. Geol. Geogr. , Vol. 14, Nos, 1-2, p. '30, pI. 3',. figs 
1. 2, 1987. . - ' 

V~"I1.e~upis (Simto?'ia) si?'atoT'iensis OTUJU, NOMURA ~d HATAI, Saito Ho-on Kai Mus., . Res. Bul1.,. 
No. 1'3, p. ]35,1937. . . 

Type locality :- Siratol'i, Nisatai-mura, Ninohe-gull, l .,vate-kel1 (Lower Kadonosawa series); 
Lo~ver part .of the Miocene. " 

Two valves, large and small, are found in th e collection. The largel"_ one 
(right valve) measures 40 mm. in heigh t, but the length . is unknown, as the,. 
posterior part is -lost. The smaller one is also somewhat impeTfect in preservatioJJ " 
but th <? characteristic surface s~u'lpture is well preserved. · , It: agrees no~ only with.
the type and subsequent types given by OrUKA, but also with the 'specimens-
collected by the writer from the Miocene ~f Si~gam~. . . 

This species is known only from t he lower ha:lf of t he Miocene in Japan. 
Material: -Two specimem, Reg. No. 17365. 

Poliri{ces CNeve?'ita) cofi cazae MAKIYAMA 

Pl. 13 (8), Figs. ]3a-14b. 

Polinices CNeverita) coticazae MAKl'YAMA, Mem, CoIl. Sci., Kyoto I mp, Univ. , Se1'. B, Vol. 2, No.3,' 
Art, 8, p. 150, pI. 12, fig. 8, 1926. 

Natica (Neverita ) cot'iwzae MAKIYA~[.A , Ibid., Vol. 11, No. 4, Art. 8, p. 223, 1936. 

Type locality :-Kinsyo-do, K ankyo-do T yosen (Manko-c1§ formation); Lower part of the: 

M iocen_e. 

Two specimens, both are smaller than the type descri,bed by MA1,UYAMA in 
1926. This species resembles P. ?'ecluziana (DESHAYES) and P. didY7nus (BOHrEN), 

- but is distinguished from them in the point alre'ady st.ated by MAKIYAMA in the
,above cited works. - This species' is also realted to Polinices. ki1'itan~ana . (YOKO-
YAMA)l) from the Miocene near Tanagura, Hukllsima-ken, but has a ,'less elGvated 
spire_ 

M.aterial : -Two specimens, Reg. N 0. lS7Sec - - - -- ----- - - --- -----

1) YOKOYA~fA: Jour. F ,'!-c. ScL, lnil? UIii\'. 'Dokyo, Sec. 2, Vo'. 3, Pt. 4,· p . 20~:pJ. --12, fig: : 2, 1981. 
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Ndlica' (Tectonal'ica) ja?ilhostoma DESHAYES 
Material :-One specimen, Reg. No. 17366. 

!.,.iO Babylonia kozaien8is n. sp. 

PI. 13 (8), Figs. 8a, 8b, 

~Shel{ rathe~- small; ovate. Whor's about six (?), convex, roundly shouldered abov~ with distinct, 
but nQt , canaiicul:;tte .sutmes. Last whorl narrowed downward, ",nd not so inflated as in B. japonica 
(REEVE) and somewhat constricted a;round 'middle. ' Aperture narrowly ovate. Umbilical region 
fractured. Surface smooth except for growth-lines, Height ca. 45 mm, diameter 27 min. 

B. kozaiensis n . s~ , is ' 'closely ~elated in outlin e to B. kozaiensis ko7coz'LL?'ana 
n. subsp. (Figs. ,9a,. ,9b.) from Kokozura, south of Nakoso, Hukusima-ken, hut the , 
former differs from the latter by having a smaller shell with a narrower base ; 

• I it' diffl:ir{ from' B . japonica (REEVE) (Figs. lOa, lOb.) by the body-whorl' being 
mud>, l ess inflated and correspondingly the ba'se and aperture are narrower. ' 

The shoulder of , B. 7cozaiensis and its subspecies 7co7coz'LL?'ana is more, pro
nounced than that of B . japonica, B . elata (YOKOYAMA)l) from the Pliocene ofl 
Tot6mi is a large shell having more distinct shoulders and channeled sutures; 
and is a valid species. B . lcozaiensis, B. lcozaiensis lcolcoz'LL?'ana and B. japonica 
are closely relate9- to each other. The first species is found from the Lower Mio_
cene, the second from the Lower Pliocene, or at least Uppal' Miocelile, and the, 
third is known only from the Pleistocene to Recent. Although these melltioned 
~'Pecies probably from a direct evolutional series. ,more material ' is neceSf3ary to 
prove the exact r elation ship of evolution of B . ja:ponica a nd its ance'3tor. 

Material :-OJ~e specime'n, Reg. No. 17366. 

Siphonalia spadiceoides n . sp. 
Ft 13 (8), Figs. 11a, llb 

Shell small, attaining about 30 mm., in 'height, moderetely solid, fusiform; apex fractured; spire 
apparently short, shorter than apertJure. Surface of whorls convex, most convex slightly below 
middle part between sutures, marked by longitudinal ribs and spiral cor's. Ribs prominent, rounded, 
somewhat oblique; more or less wider than t,heir interspaces which are shallow and concave-bottomed, 
almost obsolete on body-whorl, and od not extend into base. Cords subequal on penultimate whorl, 
unequal on body-whorl; nearly equal ot their interspaces in breadth, about 13 appear on penulti
mate whorl and about 30 on body waorl including base. Apertu;e narrow, canal, short, slightly 
recurved, open widely and truncate at base; outer lip transversely denticulated; anal fllsciole very 
weakly defined., Height C,l. 28 mm., diamet.l' 14 mm. ' 

TillS species resemble'3 S. spadicea (REEVE) (Figs. 12a, 12b.), but the ,shell is 
smaIJer,' the 'spire sh0rter" and the apert:ure narrowe;. It aJ80 differs from S. 
pre..spadicea NOMURA andZINB(2

), a Miocene species from Yanagawa, Hukusima
ken by the shell being n~rrower, the plicae stouter, columel1a les8 straighter and 
the revolving cord\')' slightly finneI'. 

Material: --:-One specimen, Reg. No. 17368. 

1-)- YOKQ:YAMA :--.JQUl'. -C011. Sci., Imp. Univ. Tokyo, Vol. 45, Art. 2, p. 9, pl. 1, figs. 16, 17, 1923. 
2):'NoMURA anq. ZINBO_: Saito Ho·on Rai Mus., Res. Bull., No, 10 p. 241, pI. 20, figs. 6a, 6b, 1936. 
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Figs. 1-7b. 
Figs. 8a, 8b. 
F igs. 9a, 9b. 

Figs. ,lOa, l Ob. 

Figs. lia, lib. 
Figs. 12a, 12b. 

Figs: 13a- 14b. ~ 

Exp1anation of P late 19 (8) 

All figures approximately in natural size 

Anada1'a abclita (MAKIYAMA) 

B ab y lon'ia ko za,iensis n . sp. 

'-

B aby lonia 7.; ozaiensis kok oz'urana n . subsp . Kokozul'a, Hukusima-ken, 
. Reg. No. 3579 f or comparison. 
B aby lonia japon·ica (REEVE) A J'iving specimen f r om Onahama, Huku

sim a:'ken for comparison. 
Hiphona.lia spaclicesicles n . sp. 
S iphonalicb spaclicea (REEVE) A living speci.men f r om Yamagata-keI) 

for comparison. 
P ol-ih ices (N eve1'ita) cotica;ae IV[AKIYAMA 

.'8 ¥& J!1¥ 19t ffil J~ IJ' ~ H III ' (:1 ~ ffil tt ';p (tfitl W) 

!I!f ;fJ -B -¥ 
, 
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85. Note on' Eomontipora? from the Eocene 
(!)f the . Palau Islands 

By 

Hisakatm YABE and Toshio SUGIYAMA 

(Read and l'ecieved December 17th, 1938) 

Very r ecently an i~terestinK fossil coral now forming tJ?e subtect of this 'note 
wds collected by Mr, '8. E NDo of our Institute of Geology and Palaeo'ntology, 
Sendai, f rom Marukyoku on. the eastern coast of Babeldaod, the main island of 
the Palau I slands. According to him, it is from one of the limestone patches ' iu. 
an agglomerate which is thought- to belong t the Babeldaob agglomerte of Mr. 
R. TAY AMA

1
) : thi, ' Babeldaob agglomerate likowise contains at its type locality 

patches of limestone in which Pellatispira and seve'ral other foramlnifera are 
found. On the fossil evidence, the Babeldaob agglomerate is believed to ba Upper 
Eocene in age; if the agglomerate of Marukyoku is proved really to be a men::~ber 
6f the Babeldaob agglomerate, then the fossil cora;l DOW m question should be 
refered to . the s~me geological age. . 

The fossil coral at om disposal reveals many features of EO?1iontipom lia?Ti"-:.· 
soni GREGORY from t:p.e Lower Cretaceous of Esquai, Honduras, which . is the 
genotype of. E omontipo1''a, established by T. W. GREGORy2

) in 1931, and differs f rom . 
it only in havillg horizonta ll tabulae in cotallites; such tabulae are neither men
tioned to occnr in the descrtptiou of the Honduras form nor shown in its figuers 
given by GREGORY: 

GREGORY found the genotype of Eomontipo1'a to be a coral with montiporoid 
aspect with distin ct, b~lt discontinuous columella, .and r egular trabecular coenen
chyma; further its colony has the upper surface even and finely gramllat!;ld, but 
not provided with monticles or spiny processes as is common in mOBt species of 
Montipom. H e al80 assig ned to this l1j:lW genus anoth~r species, M on tipo?yi antiqua 

"GREGORY et TRENcrr3
), from the Eocene limestone of the Fly River ; New Guinea; 

. the validity of this reference is, however , very doubtfu ll in our opinion. 

. The generic diagnosis o~ Eomontipom is given py GREGORY as follows : 
~'Mont iculiporid ae :vith a m assive 01' brancbing cOl'allum with a well developed coenen

chyma composed ' of longitudinal trabeculae, which unite by their spines _into a networ k. 
Columell a present in man y cOl'al1ites. No definite wall between the corallites". 

The fossil coral from the Palau Islands shows the fDllowing features. 

1) R . T AYAMA: Notes .on Morphology, Geology and Coral Reefs of the Palau I slands, J apan. 
Rep, I nst . Geol. Palaeont , Tohoku Imp. Univ. Vol. 18, p. 11, 1936. 

2) J . W. GREGORY : E omoTlt'ip or a, a New Coral from the Cretaceous of Honduras and the Affini , 
t ies of the M-ontiporidae. Ann, Mag. Nat . H ist ., Ser. X, Vol. 7, No. 37, 1931. 

3) J . W . GREGORY and J. B. TRENCEI: Eocene Corals from the F ly R iver Cent ral New Guinea 
Geol . Mag. N. S. Dec. 4, Vol. 3, p. 529, 1916. 
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Note on Eornontipo?,(t? from the Eocene of the Palau Islands 259 

Eomontipo?'a? palatwnsis YABE et ~UGIYA,MA, 'Sp. nov. 

COl allum probably massive, more than 6011m1 broad! CoraUites circular in cross section, 
narrow, 0.25 111111 broad on an average, usually very regula.rly spaced, each space about twice 
the diameter of corallites. Septa either rudimentary being more traces, or absent, number
ing up to 12 when present. Proper w all absent. Columella discontinuous, occasi Ci nally 
lacking for a considerable length, straight, circular in croSs section, narrow, 0.05-0,1 mm 
broad. Tabulae horizontal, thin, not always disposed at uniform intervals, in general 0.6 
nun apart, but sometimes absent for a length up to 2 mm. Coenenchyma well developed, 
composed of longitudinal trabeculae which are discontinuous and united by horizontal bars, 
uniformly broad, being less than 0.05 mm in breadth . Surface feature of cOl'allum unknown, 
but probably minutely granulated all over; calicular features also quite unknown. 

1 2 
Eornontipom (7) palauensis sp. nov. from Marukyoku, Babeldaob; Eocene ? x 15 

l. longitudinal section; 2. tangential section 

Rem arks : As stated above, the Palau fossil can be interpreted as an Eomonti
pom with horizontal tabulae ; it differs from -the genotype, E. ha1'?'isoni, by having 
corallites which are much narrower and more distant, and coenenchyma which 
is composed of much slender trabeculae and dense. 

T abulae are somebmes very thin in hexacorals and their presence and absence 
in fossils often entirely depends on preservation. 'While examining thin sections 
of recent corals under the microscope, it is often found that tabulae occassionally 
occurs in a part of stock of corals to which they are habitually lacking. In the 
caCie of Eomontipo?'a hW'1'isoni there· is no mention of their occurrence, nor arc 
they vi sible on its figures given by GHEGOlW. However , the common occurrence 
of them in our coral which agrees very well ,,,ith E. ha?'1'isoni in other essential 
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features, remind us that their absence in the latter may possibly be ascribed to 
an unfavourable preservation of the specimen. 'Whether the Honduras and Palan 
fossils are really congeneric or not is left for a while unsettled, and the latter is 
provisionally assigned to E omontipom with query. 

J1Iontipo?'a cmtiq'l.Ga from New Guinea was transfered by, GREGORY to Eomon
tipO?'CL, on account of itl" possession of columella, of the great abundance of ooen
enchym and luore regtllar arrangement bf its trabeculae. ' Tlie origi11al debcription 
and figures, however, show ' that this cOTal bears a closer resemblance to lIIontipom 
than to Eomontipom, because its columell a is a kind of pseudocolumella built of 
inner ends of septal trabeculae, and not a rod-like primary structure, and further 
itb coenenchymal tissue is more continuous. 

The differences existing betvveen our Palau · fossi l and the common living 
species of 1I1ontipom can be summarized as follows : 

1. Coenenchymal tiss1.le is considerably denser in Eomontipom (?) than in 
lJlontipom . 

2. Trabeculae of coenenchyma are somewhat lamellar in the latter genus 
and filamentous in the former, which stands nearer PO?'ites in this 
respect. 

3. 'While septal spines are more or less well developed in the latter genns" 
only more trace of septa are r ecognizable in the former. 

Corallites of small size in the present fObsil seems to correspond to .1;he minute 
structure of the coenenchymal tissue. 

Locality: Marukyoku on the east ,coast of Babeldaub, the main island of 
the Palau islands. The single specimml ' examined is stored in the Institute of 
Geology and Palaeontology, Tohoku Imperial University, Sendai; Reg. No. 63068, 

Geological age:, Eocene? 

Ja:j[[BlIP.:~fJRm::J1ll.bJ~± K J: -:::> -c ,.::7 ;1'1~(',~b <1} "',, }~ Y',;- 7',1#i <1} )lUf!),)$: K ~;lld- Q ,*:l:Jll"j"! ' <1}:(:j ~A~' (~f:J%ii;ti;?) 7." 

G~!!1' <b~)lltIiH(~lJIli1)J <1};f;~;>j~;6'llii G-tt-Gf.1-tcc lin®l'<1}f.Ii:W: GREGORY )W~-C Honduras (1) -Hij58~iiHi21:i'~*j»G 

$% l/ tc Eomontipom K i¥rJ5E: l:ii * Q;jjftL'4'> Q 0 :;IC 1/, ,~'7 ;1' *illK fH}DlliI)]~ !'c, ,*;jlj[;6, <b Q;6, H onduras ;fill/'l::: 11: 2;6, 

~II' <1} clEli'1iit..: /¥r/JE:K (';J:~0'~Hri1;6U..: II' c',1/, t.(lt'o 1):' L-f&:i!.f<1};f;%;>j,;:vJ:l1IJ:i!.f<1} K ll:i!1k L- -c1%1f~R L':gj(;11: i51z;jlj[;6' ib 

-:-,) tc o};6, 1!i~ fr- iE ;tLt..: j,, -:> t:. <1} c'v;J:t..:;!J, G 5 ;!J, C ~,\, »/JIIJ ;6,g-:::> -C* 6 0 IMJ mii 11:. IMJ5E: iE ;tL Q j]ll*ill;6, New Guinea 

d)M%ii;ji;[ j» G 1/,jili l±l i - Q <:. c id: GREGORY l1: :}lftJii'J L- -C J.:> ".) ;6" 2 r;t Eomont-ipo?'a c 11:,~-:?td"J'kj5Wj;\jlt id: 5f; L- /f,J 

.EI;; ;6'J'&*JJ:i!k '" td* K ],[ont'ipom K/\;tL", g L'ih G 50 

JYi'*)R ;c;!iif31b -C!Jii'('fW. <1}tilJifUi: 5f; L-f~ G < v;J: IMJ -}[\f;::: /\5 <1}c'(rj: td. G 5 ;!J, .!: . :015"~ G ~'L Q )lltf!!f)}»I~m;6'-1),I1:*j1IiA'O 

<1} -F'kj5 s~:iHc}tr;!J> G 1t!l1H;t:7.\:2F1'r.<1}~f:J%ii;f.%(?) j" Gpt+ Q <:. .!: v;J:~I);j,<b <'> 4jJl't C"<b Q 0 
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86. On a Fossil SpeCies ol Lingula front 
Hirobuti-mura,. Miyagi-ken " . 

By 

M,isabUl:o SlPMAKURA ~nd Kotora M. RATA! 

(Read December 17th, 1938; received February 18th, 1939) I. 

The prefient artiele was written' at the reque~t , ef Mr. Yutaka INA! of our 
Institute of Geology and Palaeontology, Tohoku Imperial University, who is now 
studying the stratigraphy of the souther~ part of , the Kitakami M9.11l]~~inland, at 
the expense of the Saito Ho-on Kai Foundation, . Sendai , 

The present writers offer their warmest thanks to Prof. H, YABE of the:, Ins
titute of Geology and Palaeontology, Tohoku Imperial, University, for the permissioll. 
to publish this article. The writers 

'also offt'r their thanks to the ,Saito 
Ho-on Kai Foundation, "under 
whose expense the work was ' done. 

The fossil locality of the pre
sent speci~ens (Reg. No. 63i67) i ~ 
from a small exposure on the hill
top behind the small village of 

Hirobuti in Mono-gun, Miyagiken. ' ~IiIE::/~~ 
The' stratigraphical position of the .~ 
beds which yielded the specimens, 
in descending order, ,is, as follows 
(Text-figure 1). ' 

Hirobuti group: -This overlies 
the next older KItamura group Ul9.

conformably and consists of the 
following beds which are f::iiriy 
wide in distribution. 

Sue 'sandy, shale beds :- com
, posed mostly of compact sandy 
' shale &.nd tuffaceous s4-ale, ~i th 

Sue Sandy KitamUl'a Hasal conglo- Komatu Asahiyama 
~h~lc g'roup mel'ate of - lignite agglomerate 

Komatu 1i~Dite beds 

abundant remains of marine fossi:ls~ The lower part inte'rcalates -layer, of lo-os:e 

* Stratigraphical ' Studies of the Southern Part of the Kitakami Mountainland;Japan . . Cbntribu-
tieD No.3. .:!:n:..:' 

- &3-

--



, 

402 Misaburo f'lHIMAKURA and Kotora M~ HATAI 

sandstone with £ ingl'a. 
Komatu lignite beds: -alternating layer s of cross-bedded sandstone, tuffaceous 

sandstone: tuffaceous shale and tuff. Tuffaceous sandstone predominating in the 
larger part, with occasional layers of shale and lignite seams. 

Basal conglomerate: -conglQmerate about 10 m thick. 
_________ .non~conformity ________ L _ 

Kitamura gJoup:-This group non-conformab-Iy un4erlies the Hirobuti group 
-and overlies unc()nformably (?) the next 'older; . it consists of the following beds. 

Mituya f3andstone beds :-chiefiy composed of cross-bedded loose sandstone, 
yellowish brown in color and intercalates conglomeratic and tuffaceous sandstone. 

\ I sitoriba tuffaceous sa'ndstone beds : -the tuffaceous rocks of this beds are 
somewhat calcareous and conglomeratic, and c~ntain abunda~1t r emains of marine \ 
fossils and some foraminiferas as Lenticttlina rnoniwaensis ASANO. 

Kakeyama -congiomerate : ~composed of conglomerate, conglomeratic sandstone, 
intercalating sandy tuff and conglomeI1atic tuff. Marine fossils rarely present. 

. . _______ __ ,unconformity (?t ________ _ 

Asahiyama agglomerate beds:-agglomel:ate beds whose beds is not exposed. 
Judging from the stratigraphical sequence of the different strata and their 

fos's{l content (not yet published), it is almost without doubt ~ that the Sue sandy 
shale beds can he correlated with the Tatunokuti beds l

) in Sendai and its enVIrons, 
and that Hie next older Komatu lignite beds correspond to the Lower Umoregi ' 
beds, while the I sitoriba tuffaceous ' sandstone beds may corre-spond to a part of 
the Moniwa beds In the environs of Selldai. ' 

Genus Lingtda BRUGUIERE, 1797 , 
Ling'/.da unguis (LINNAEus), 1758 

PI. 17 (9), Figs. F3. 

Compare with:-
Lingula anatina DAVIDSON, Trans: Linn. Soc., Ser. 2, Vol. 4, Pt. 3, p. ~06, text·figs. 21-23, pl. 29, 

figs. 1-8, 1888. 
, Lingula unguis_ PALL, Proc. U. S. Nat, Mus., Vol. 57, No. 2314,:p. 262, 1920; THOMSON, Brach. Th1:orph. 

Gen., p. 124, fig. 35, 1921; HA'rAI, Bull. Biogeogr. Soc. J ap" yol. 7, No. 13, 'p. 318-322, figs. 1-4, 
1937. 

Definition :-'-
"Valves subequal, the ventl'al slightly the longer, . s1ightly gaping at both ends, -elongate, 

oval, or oblong, with a posterior acu~ination and a nearly straight front interrupted by, a 
I " . . 

small anterior projection due to small rounded anterior median fold; t'est smooth, thin, form-
ed of alte;nating chitinous and phosphatic lamellae, thicker over the visceral cavity, shrinking 
and wM'pin&" somewhat On drying; colour green to coppery-brown or r eu. Ventral valve 
with a small area, interrupted by a median trianguliir pedicle-groove; dor:sal \ valve with " a 
small unitelTupted area; beaks of both valves apicate, very sbort; pedicle long and muscular, 
protruding between the two beds, a nd . attached to the groove in the area ' of the velftral 

, , 
_ _ .lL .B.._Nok.I1IR~ and .K. _HA~AI, Saito ~Ho'p.Q. Kll-i :l'!tl!§.: 'Res. Bull., No,' 10, pp. 284-,289, 1936. 

papel:S c0n~erning . the fossil ,.fauna of the ·various beds in the vicinity of -Send~i will appear in 
< succession. 
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valve. Muscular impressio:Q.s 'strong, bnt usually indistinct; there ar e twelve on each valve, 
somewhat asymmetrically arranged, forming an elongat e lozenge-shaped a;'ea exfending abo~t 
two-thirds the length . of the valve,' over which parts the shell is thicker and mor e' predomi
nantly phospatic. The brachia are strong alld fleshy, without any clacareous support o' 
spicules, and are spirolophus, with six to seven coild dir!'lcted dorsally and somewhat in-
wards." (THOMSON, 1927). . , 

The present specimens which are figured in the accompanying plate, comprise 
.only incomplete isolated valves, probably of diffe'rent individuals. However; the 
general outline of the valves, approximate convexity ~nd the concentric growth 
lines can be ,observed. Judging fTom the pTe served features, tne present specimens 
are taken to belong to Lingula ungtLis (LINNAEUS), Figs. 4-7, ~ species which is 
widely distributed in the ' Indo-Pacific region, being particularly ' abundant in the 
Philippine I slands and certain parts of southern Japan '). This species is better 
known undeT the name of Ling1Lla ana tina. Probably perfect specimens would re
quire a new name for our specimens, seeing' that it also shows considerable reEem
blanoe to L . shant1Lngensis HATAI2

) a species, Figs. 8-10, from Eastern ShaJ?-tung, 
China. . 

Records of ~he occurrence of the genus Ling1Lla from the Neogene and young
er deposits of Japan are very few, and it is interesting to notice that the majority 
of the records are from Pleistocene deposits. ' M. YOKOYAMA,S). S. TOKUNAGA4J and 
K. SUZUKI and F. T~KAtJ, have all recorded Lingula hians SWAINSON from Plei
stocene deposits. The first two authors record that species from t.he Ple~stocene 
deposits at Ozi in Tokyo, while the latter two record it from the environ~ of Ta:ko
mati in Tiba Prefecture. M. YOKOYAMA6

), also records the same ~pecies from th<l 
Pliocene deposits of Onma, Nagaya and Kakuma in the outskirt.s of Kanazawfl. city, 
Isikawa Prefecture, where ' are developed the well known Pliocene Onma beds. 

Lingtda hians Sw AINSON is now generally accepted as being a synonym of 
Ling1Lla 1'Ost1"I.L?n (SH,AW), ang if the previous r.e.cords are r eally of L. hians or 
more co~rectly L. rost1'u/fn, then the known geological range is from the Lower 
Pliocene to the recent seas. However, what M. YOKOYAMA7J figure.s as L. hians in 
1927, appears to be closer to L . unguis (LINNAEUS)8J in' having a nearly straight· 
front mai'gin, a squarely developed anterior half of shell and by the general 
tapering of the ·sides of the valves postedorly. Lingula unguis (LINNAEUS), is better 
known as L. ' anatina. However , whether the Lingtda hians of previous authors 
above mentioned is the same as Lingtda 1'Ost1'U?n (SHAW), or synonymous with L. 

1) K. HA'l'AI, Bull. Biogeogr. Soc. J apan, Vol. 6, N'o. 8, p. 65, 1936. 
2) K. HATAI, Bull. Bi~geogr. Soc, J apan, Vol. 7, No. i3~ p. 322, figs. 5-7, 1937. 
3) M. YOKOYAMA, Jour. Fac. Sci., I mp. Un,iv. Tokpo, Sec. 2, Vol 1, Pt, 10, p. 403, 1927. 
4) S. TOKUNAGA, Jour. C~ll. Sci., Imp. Univ. Tokyo; Vol. 2i, Art:' 2, p. 69, i 906. ' 
5) K. SUZUKI and F . TAKAI, Jour. 'GeoL Soc . . Tokyo, Vol. 42, No. 496, p. 13, 1935. 
6) M. YOKOYAMA, Op. cit., Vol. 2,_ Pt. 4, 'p. 170, 1927. 
7) M. YOKOYA~IA, Op. cit., 1927. 
8) T. DAVIDSON, Trans. Lim:i. Soc., Ser. 2, VoL 4; Pt. 3," p. 206, pI. 29; figS. 1-8, 1888. 

- 65 -



Misabm:o sHIMAKURA and Kotor-;' M. HAT Al 

unguis. (LINNAEUS) or L, muraphiana. REEVE1
\ is a matter open to question, al

though L. 'unguis appears to be the closest one. 
Lingula is an interesting genus from both a biological and palae()ntological -

standpoint and from a view-point of geology, i~s presence in strata or stratum 
serve to h elp in alalysing the past conditions. Further, the approximate depth 
of sedi~enation of tbe strata or stratum yielding the Lingula can be als.o estimated 
and, t.he conditions of dllposition may also be judged. Owing to having- such im
pOrtant bearing on geology it seems worthwhile to give further remarks in concern. 

W . H. A . . PENSELER2
) bas " shown, Ringula, is a paleic indicator of some value 

Fir.st, it is a clima~e-indicator, since at present the genus i~ confined to tEopical 
and warm-t\'lmperate seas.; second, it is-a habitat-indicator, since Recent lingulids 
are characteristic of,. or dominants il,J , the shallow water (0-10 fathoms) Of estuarine 
bays and delta'S on sanqy or muddy bottoms." 
_ _ , C. SCHUCHERT") , has already given such interesting remarks as," the greatest, 
v-arriety of species of ligulids aDd discini.ds are fourid in shales and sandstones, and, 
furthermore, that the pJ:lysical evidence of the deposits in which sueh ~ccur is in, 
harmony with the character of the sediments and the present qistribution of the 
littoral and shore living inarticulates." In later paragraph C. SCHUCHERT states, 
that, Lingula is exposed on the tidal flats of Japan for honrs without injury , .. . _ 
At high tide these' animals are cover~d with 3 to 4 feet of water. Their habitat 
may be brackish or foul with decomposing organic matter, oven to such an ext ent 
that all othe:r shell-fish may be ~illed off. N. YATSU, who has studied living 
Lingula, tells us that on little estuaries in certain bays of floutheru ,Japan their 
habit.ats may be covered by sand and mud brought down by stream freshets, so 
that all of the burro:ving shell fish will be destoryed, but Ling'l./,la will still live 
in s~ch "'stinking places and the individuals tunnel themselves to the surface. The 
burrows are from 2 to 12 inches loug, and the movements of the animals up and 
down in the holes· are made by means of highly . con~tractile and r egenerative 
peduncle.'? 

Frolp. tne foregoing lines it may be noticed that Lingula is an indicator, of 
·t emperatm:e, habitat, depth and conditions of sedimentation. Accordingly, its value 
in fossil state can not be neglected, however, up to the present time it has been 
given but ' little attention. To .the 'statemeuts of the foregoing ailthorities, one 
more remark must -be added. Strictly speaking Ling'l.Lia4

) may .be found in tempe
rate seas whi.ch are llot very warm, but wben occurring, its in dividual and- specific 
~umber is a small one, being generally limit~d to a single species. -
- 'From the above as---well as from the mode of '- occurrence of the fossil -ling-uliC/. 

1) L. REEVE, Concn. Inc<?n., VoJ. ' 13, PI. 'I, fig. 3, 1859; T. Davidson, Op. cit., p. 215, pI. 29, fig~ 
11, 1888. 

2) W . H . A. PENSELER. cited after R. S. ALLAN, TraJ;ls. Roy. Soc. New Zealand, VoL 65, p. 385, 

1936. 
3) C. SPEIUCEIERT, Bull. Geol. Soc. America, Vol. 22, pp. ~63-264, 1911. -
4) S. NmIUI~A and K. HAT AI, ~rans. Pal Soc. J apan, -No, 22, p. 809, pI. 46, fig. 6, 1936.' 
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dealt witJ:!. in this artiele, it is qui~e evident that the lowest part of th~ Sue eandy 
shale beds in, ~he Hirobl~ti-mura district, was depositeo at a 1epth or' around 0-10 
m eters- and probably not more; an. estimated. depth pf' 5 m,:eters may be most 
reliable. The' conditions ~t the time of flourishing efthe 'fossil ' lingulid was one 
Qfestuary or brackish water . . ' The water tempera"ture may have been nearly the 
eame as that of the present day I sinomaki-wan, adj acent to the fossil locality. If 
the sea was colder t~an at· present, it appears .-that the' lowest parts of the Sue 
eandy shale beds may still have been iB the influence of ,' warm ocean-currents 
prior to the cold northern currents which brought a purely nOl:thern fauna into 
the 'Su.e sandy shale beds of a hi gher horiz9n. This ~ssnmption is b.~sed npc)!} t~e 
stratigraphical observations in the 'field and also to' the ~act that the' pure northern 
fauna of the Sue eandy shale beds occurs in a · higher horizon than the lingulid 
dealt with in this article . . 

Figs. 1-3. 

Figs. 4-7. 

ExplaJJa,tion of Plate 17 (9) 

Li'ngula ung~lis (L-INNAEUS) (?)" Fossil specimeJ;ls ' enlarged 2 times . . These speci
mens al~e tentativel~ r efered to the' n amed spe'cies, alth@ugh they show consider-
able resemblance to L. shant1~n[Jensis RATAI. , 

LinguZa ung2l·is (LINN AEUS) . Recent specimeRs in natural" size, figured f or COlll
p a:r: isol1 with the fossil ones. 

f ·igs. 8-,10. Ling2ll~l shantungensis RATAI. Recent, "peCi1pell~ in riatUl'a l s,i~e, figured ~Ol' C0111-
parison with the fossil 'on es, 

lfiI; ~ B == .m~ • jill ;J:f: /j, lit 

- -g~i\l,f,:m1:.'Ilf\D'lvm:ft c7)-lliHc~;ffl'-t ?>~jUIli'9'm"Ji*MI;I: 1dl~rtH~t:ll!K~~-t?> fi~ / off CT$~~,fit ) rc~J;!; ~ 

;tl.?> ;6; , k c7)l~~Klli:~'-7tP*'m"c7)lli\~Kh V;. ~ t :/ 7f ~ c7) 1t 1:i~~ < * !v<':J;,?>. ~*l;I:ffl.;:;r-~:@: '/J:~ , 1~n K 

Lingula 'unguis ' (LINNAEUS) 1758 KIm5t L---C-wv'td;, L. sliar'-tungens'is RATAI K1rJ, tdll,H it> ~, ~ L-%:@: 

;J: ;tt;jSj-;6'~ G ;t~tc t~ G r.r~~K '/J: ?>;6> i%l;tl.tJ:\t' 1(, c7)-r:<f;,,?>. ffiJ Vi- ~ t :/:1.1 ~iIii'll;l: ~~ -'t" ~~c7) ~I[~* ~ ve-
1(, 1'r:h L'~ ?> ;6, h , !H;CD!!1li;6, S J! 1t*:It!!&c7)~fj{:!17N~H iilf6 [. te, 

.. 
'. , , j.-
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87. Marinduqueia mirabilis, gen. 'et sp. nov.; 
'a Sponge-like Foss.i[ from the Eocene Limestone '_ 

of Marlnduque Island, Ph.ilippine .Islands ' 

By 

Hisakatsu Y ABE and Toshio SutUYAMA 

(Read and received February 18th, 1939) 

Mr. VV. HASIMOTO, ' coming back last autl,lmn from his one year g~ological 
works in, the Philippine I slands, submitted us several interesting fossils for study. 
Two of them have already been reported by us in' a pape~ entitled, " Two new 
Interesting Tertiary Hydrozoa from the Philippine I~lands ", now in press; these 

'are Philippinactinia hasimotoi, which is a Sphaeractinid, aud Oi1ocopom? laminata, 
both new. 

Another interesting fossil to which description the present article is devoted, 
was collected by W. HASIllfOTO, from the river Hinalogan, a tributary of the river 
Boac, Boac, Marinduque I sland, and found .in a block of limestone,. The lime
stone contains Oam e1:ina, Biplanispim, Discocyclina and Spi1o oclype'l.ts, and in 
consequence, the geological age of the present fossil is, without doubt, Eocene. 
. The fossil' is a cyclindrical body, externally annulated and internally provided 

with a narrow cavity which is apparently uninterrupted and circular in cross-, 
section. The skeletal part around the cavity is relatively broad, consists of sub-
parallel, upwardly convex lamellae arranged in a vertical series and converging to 
for ~he outer and iJi ner borders of th() skeletal part; · the lamellae are perforated 
and connected with one another successively by vertical or radial pillars which 
-are relatively stout and , straight. The interlamellar spaces or camerae are spacious 
and often traversed by thin diaphragms. . 

The true nature of this curious fossil is , still in' question ;, its skeletal part is 
similar to Oi1ocopomfaveolata "WAAGEN and WENZEL1

\ from th~ Permian P1~oduct'Lts
limestone of the SaLt ~ange, India, in which, however, the vertical elements are 
more '.01' less lamellar and irregular, p.ever havin:g r egular, rod-like pillars as in 
the ' prt:lsent fossiL . On the other hand, the central cavity 'of . the' latter strongly 
reminds us of the cloaca of sponges; but there is no~form in our aquaintance of 
the Porifera with a similar skeletal structure. 

It, looks somewhat like Amblysiphonella2l from the Permian of ~he Salt'Range, 
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China, Japan, ud of . several other countries ou · one ·hand, and to Heliospongia1
) , 

from the Oarboniferous of Konsas, North . America on the other. Amblysipho1iella 
possesses the central hollow ' and many camerae in a vertical series around it, .but 
4asno vertical pillars; further, the walls of camerae are minutely . perforatcdand 
the pores are of . quite diffeFent natu'l'e from those . of the _present fossil. The 
skeletal part of H eliospongia is reticulated, and certain species of the genus is 
somewhat similar to the present ODe in this respect; but the vertical" elements are 
apparently different in nature- from the corresponding ones of ours. 
l One opinion is that the skeletal part of the present fossil may be interpreted 
as being spicUlar, namely the spicules are well developed in one arm, being sub
parallel alid arranged radially, while much reduced in other arms ~hich inter
locked with those of the adjacent spicules form common lamellae leaving numerous 
round spaces or perforations, open; were the skele,tal elements really spicular, then 
they must be thought to have lost completely not only axial .canals but also their 
entire material except fOT their outline. Actually, the original substances of the 
skeletal elements are fi)ntirely demolished by fossilization, being r eplaced by calcite 
aDd their outline only is shown by a dark ' fring, 

At any rate, there is no organism familiar to us which more or less approaches 
the Philippine fossiL under consideration in external aspect and internal structure; 
be a ~ponge or hydrozoa, it may rep~esent a ' new type and is thought worthy of 
description under a new generic name 1I1a1,indttqtwia. 

1I1a1-in dttgueia, gen. nov. 
Genotype : ~ lI1a1-indttqueia mimbilis, sp. nov. At present monotypic. 

1I1a1·indttq'l.teia mimbilis YABE and SUGIYAMA, sp. nov. ' 

PI. 18 (10), Figs. 1-7. 

Body cylindrical, straight, over 60 mm long , an'd up to 22 mm brpad; anterior and 
posterior ends not pi'eserved; externally feebly annulated. Central cavity (cloaca ?) narrow, 
2-3 mm in diameter, a:pparently uninterrupted. Skeletal part around central cavity .thi ck, 
being up to 10 mm broad, composed of two sets of skelet1rl elements' almost at right angle, 
one set' lamellar and the other rodlike. Lamellar ones .convex upwards, cldsely ~l"l'anged in 
a vertical series around central cavity and converging toward the outer and inner boundary 
surfaces of skeletal part, usually 6 lamellae counted in 5 mm where their intel'spaces are 
broadest; perf01:ated, pores circular, small, 0.1 mm broad,. 6 counted per 2 mm; intedamellar 
spaces very wiqe. Longitudina l elements or rods stout, straight, almost circular in cross
section, perpendicular to concentric lamellae, somewhat . swollen at and sometimes .appearing 
as if being branched .n.ear their junction with concentric lamellae, otherwise uniformly 
broad, being as broad as 0.15 mm, usually 3 of them counted p er 2 mm,; always extend ing in 
all probability without interruption between 2 successi,ve lamellae, though in longitudinal
section of skeletal part some rods Ilppear to be shorter probably due to slight, obliquity of 
section-plane ' to their length, or to be exceedingly longer traversing several concentric layers 
due to demolit~on 6f boundary between consecutive rods by fossili'za tioll. Th!n diaphragm!? 

1) G. H . GIRTY : On SOlle New and Old Species of Carboniferous Fossils .. Proc. U.S. Nat. Mus., 
I 

vol. 34, p. 288, 1908. 
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common in int-erlamellar sp:;tces, vllried in orientation and often sinuous. 

_. Locality: -Th~ river Hinalogan, a tributary of the river Boac, Boac, Marin
duque Island" Philippine I slands. 4 fragmental specimens exam.ined, which 
represent at . least 2 individuals; stored in the collection .of the Institute of 'Geology 
and Palaeohtology, Tohoku Imperial University, Sendai (Reg. No: 63093) . . 

Geological age: - Eocene. . 
Finally we wish to express our cordial thanks to Mr. HASIMOTO for his generO"lls 

offer of this foss il to the Institute for study. 

Postscript 

Soon after naving sent the proceding ' note to the editor, it was found that 
Mlle D. IE MAITRE!) described several year s ago a very peculi~r fossil with the 
microstructure similar to that of the Philippine form, from the Liass"ic of Morocco, 
northwest Africa. It was assigned by her to the spongiomorphid germs St?'oma
tomo?"pha and named S. califo?'niw J. P. SMITH val'. co l~~mna?"is . l is elongate 
nodular or mu shroon-like body consists ,of numerous subparallel lamellae which 
appear vermiculated on the surface and are connected to one another by vertical 
pillars; it bears no calices. 

There is some doubt about the generic position of the . Moroocan fossil; were 
the' concentric lamelae provided with regular perforations (see her figure 7 on 

. Plate VII) instead of being vermiculated, its resemblance to the Philippine form 
may be very close. 

On the other hand, the generic ide'ntity of this fossil and . Vc?·ticillitcs buda
ensis WELLS2J from the lower part of the Bl1da limestone of Texas is almost beyond 
doubt, both agreeing e~ch other not only in general form and inte'rnal stl'l~cture " 
but also in size of various structl\ ral elements. ' WELLS brought his fossil tmder 
the genus Ve?"ticillites DEFRANCE, which ha'3 VC?"ticillites c?"etacetLs DEFR.~NCE 

. froni t he Danian of France as its genotype. Vie 'have no specimens at hand of 
"this European species nor of .the other congeneric forms and are acqu.ainted only 
with STEINMANN'S original description of the genotype which runs as follows: "Das 
Innere del' Segmente wird von einem lockeren Gewebe erfiillt, dessen Elemente 
meist senkrecht zur OberfHiche del' Segmente ' orientlert sind. Die Dichte des 
Gewebes scheint einem ziemlich gr08sen Wechsel unterwoFfen zu 8ein." · If this 

- statement is r eli able, it is quite evident that the Philippine and American_forms 
are generically distinct from Ve?·ticillites, becatlse the inter laminar spaces of them 
are t r ..... a.versed vertically by llUmerOllS regular pillars, but not filled up by a loose 
tissue. 

1) G. DeBAR et D . lE MAITRE: Etudes paleon1ogiques sur le Lias du Moroc. Spongiomol·phides . 
. et.' Algues. Sel,"v. Mines et de la Carte GeL, Note'"s et Mem., XXXIV, 1935, p. 41, pl. VII, fi gs. 3:'10. 

2) J . "V. WELLS: A New' Species of Calcispinge from : the .Buda Limesto.il"e of Central Texas 
Jour. Palaeontology, Menasha, vol. V III, "0. 2, 1934. 167-168, Pl. XXVII, figs. 1-4. 
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Explanatiob. of Plat~ 18 (10) 

M Co"1'induqucia mimbilis YAl fE et SUGIYAlILA, gen . et sp. nov. 
river H i)1lO\ logan, . a tributary of the river Boac, Boac, Marinduque I sland, 

Philipp ine i~lands. E ocene. R eg. No. 63093. . 
Loc, The 

Fig . 1. 
F ig. 2. 
Fig. 3. 
Fig. 4. 
Fig .• 5. 
F ig. 6. 
F ig. '7. 

The h@lotyp e, polished l ongitudinally through cloaca ; X ca. 1 
The same sp E\cimen', p olishod through skeletal p a rt ; X ca , J,. 

Mor e or less fon gitudinlll section through cloaca j X 5. 
Longitudina l section through skeletal p art; X 5, 
A p a rt of t1:l:e same enlar ged ; X 10, 

Cross section ; X 5, 
A part of the s~me enlarged; X 10. 

·F igs. 1, 2, sketches; Figs. 3- 7, p hotogra phs. 

7 -f 1) 'Y \::. Y~,\l!;""'? 9 y F ,/ '7 ,\l!;~il¥rifiJC;fitJ(*l!tiOJm*HHf;k{t;fi MM'incluqueia 

'mimbiUs ·AA-JI,AA-fllHc)];.t0L Oii)j~) 

, 

.m*li:mll~~±;b''' ·Y y 1-" » *,!.% <J:lM!ifr;jiJf;;o1K*71'b:J!li~ Ltdt'6 Q) %1lt.2H)'"1t#l-Q) pqmsfl/f.~11: Ht!l iospon,q'ic~ 

"P Ambly.~'iphonella a: ~j,',1!!-11: GV.:;, 0 3Z cloaca 0') 0 ':;' L .!: a: Ili~ lt r.f7Jct~lIW~,p) Ci?'copora K~-t".:;, ~ ,>. '1:~ 

5t1±\~UJ: It'o 1t1fii-;b,;01K'fit-c" pq7HI'i~fl,' 1'[ 11:~1& i7.) llllifL a: JI.. ..... .:;, 1&~ 0) .zp.1f:tli(~7dt lf* , 7c t.l.,t 'lli:3tT,:;, ~1&O) if.ln 

It' iliU:(=IJ:idHUuc7f>!lI..lllj O)%1lt ~ ~T:tIi(j'*~) :/ "" .!! J: ~ tJ. ~ , ltil~IYJJ!ilt ' L ,t ;b'%~l'" <b -::::r[, ~ b < I1:m*,?,~I'C 
A ?) -( $ 1(,0) 7.1>0 1!t*1i~ b tt-tr: .:;, Jli1\1;c ji'ij 5t 1±\ *J'.i:It,i\t5lfr~5Ifr'f1ll a: Jlt~I'C f:lj~T t, 0 

.1 

" 

" 

.~ 

.1 
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88. On Some Fo~si~ Species of Cancellqria from Japan 

By 

Kotora M. Hatai and Syoz,o NISIYAMA 

(Read October 18th 1938; received April 5th, 1939).-

(Abstract) 

'The number of species of Oancella?'ia frolll Sikoku, KYURYU, Taiwan (Fqrmosa) 
and Japan proper is .not very great. The valid species ?f the genus, are the follow~ 
ing few, namely: -r 

c. hu1c~tshnana NOMURA and RATAI 

C. k~woclai MAKIYAMA 

C. n'o cl,ttlife·ra, SOWERBY 

C. 1'eevectna CROSSE 

C. spengleriana DESHAYES 

C. ta·iwanei~sis NOM.URA 

C. kobayashi·i (YOKOYAMA) 

C. 'l'nac1'osp-im ADAMS and R EEVE 

C. p l·istil;.a (YOKOYAMA) 

C. 1'eeV ectna lat-icosta LOBBECK 

C. tyosene-ns-is, new species 
C. tho?liasiana CR<iSSE 

As the ';"riter s have not had the opport1Jnity of st.udy specimen s of O. lim cLttda 
YOKOYAMA, it is her e r egarded as valid. The species which have been assigned to 
the genus Oancella1'ia, but most probably represent some oth er genus, are t4~ fol
-lowing few, namely:-

C. lischlce·i YOKOYA il'IA 

C: 'I'n~tl'aya'l'nai YOKOYAMA . 

C. longisp·il·Ctta YOKOYAMA 

C. tabata,i YOKOYAMA 

These species h ave be.en omitted from th.e present ,article for reasons stated in 
the original article, and ,also to be reject ed from the genus, are, the followi ng few, 
namely:-

C. bocageana CROSSE and D EBEAUX of YOKOYAMA, C. c1"ispCtta SOWERBY of YOKOYAMA, 

"C. noclul-ifQ1''I'n-is .SOWERBY" of OTUKA, C. ozawai OTUKA, a manuscript name, C. aspe

l'e lla LAM. vai·. 1'eeveana CR .. of YOKOYAMA. . 
The fir8t two species are recognized by J , MAKIYA'MA as synonymous with his 

O. lctl1'odai, The third on,e IS not found in tho works G. B. SOWERBY, and was pro
bably not even described by him, alth9ugh Y. OTUKA mentions such a species. 
T he fourth one is a manuscript name, while the fifth appears to be a younK form 
of a species dealt with in the original article. 

Thus restricted, it is· found that the rosults, although at first expected to turn 
out similar to the 'previously studied fossil species of Dosinia from Japan. show 
considerable differences. The differences may 1;>e explained by th e facts that, 1, the 
present seas of Jap~I). as well as in the youuger T ertiary f'ormations, the individuals 
of Oancella1'ia is apparently considerably less than that of Do'Sinia, 2, the distri
bution i n fossil state of this gastropod genus is much leES than Dosinia, 3, more 
attention has been given to the genus DosinicL, and 4, further st~{dies in r egard to 
this gastropod genus is necessaay. Similarity between the two genera are found 
in such features as, 1, species with a long geological range in time have a wide 
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geographical distribution, conip~red with species having a shorter chronological 
distribution, 2, the number of extinct species decreases as th e strata of their oc
currence becomes young, 3, speci~s with ,a short geologica l range in time are 
generally distributed in living ,tate, to Central Japan and to south, and, 4, the 
stratigraphical value of both Cancella1'ia aDd Dosinia can not be undervalued , as 
can readily be seen from their a, 'sociatod fauna ' as stated in the original article. 

I 

Age determination by mear\.· of Cancella1'i a alone is not a simple matter and 
u,nle, s two or more species are found from the , ame horizon, the age qan hardly 
be detel'minted. However; if as many as four species occur in the same beds, t.he 
possiblity of age determination of the beds is much increased. Probably the most 
reasonable method is the r ecognition of the }ollowing four features, namely, 1, 
species occurring in one stratigraphic sequence, but without overlapping of their 
vertical range, 2, t.he same, but with marked overlapping of their vertical ranges, 
3, appearing in succession but not in extermination, a) ~ Cl, 4, appc:-aring at the :::ame 

time but becoming extinct in succession. By fully considering the mothods just ' 
slated, the possibility of delermining the geologica l age of th.e beds ' which yield 
thi.s particular gastropod can not be neglected. However, it appears 'that the time 
to discu, " t his problem in full, is not yet ripe. A nd further data are evidently 
necessary to bring about conclusive ,remarks. 

In regard to the eviroument of Cancella1'ia, OUr knowledge is hardly worth 
mentioni11g. However, it may be ,·tated that the bottom where Ca1~cella?'ia liveS 
gene':rally consists of sand of various texture aud nature ; being common in pays or 
enclosed water bodies where the water current is not strong, rather than in the 
open sea where wave action is considerable. The_ bathymetrical range is but a 
slight on e, and probably such a depth as 100 fathoms is never reached. The 
majority of the records range between the. trand line to 30 fathoms, althougl?- there 
IS one record 6f 63 fathoms. 

As to the n umber of species, it appears that the Indo-Pacific zoological pro
vince may be enumerated in fi rst place for the Far East. In north temperate 
waters the number of species is much de-creased, in other words, it may be said 
that ·the number of species is increased from north to south, and vice ver sa; _ 

The above mentioned data i important in dicussing the depth- of deposition 
of the strata yeildingfossil Cancella1'ia', parti.cularly when the shallow wa~er shells 
were not carried into deep \\Tater by sea waves and other agencies. And also to 
be taken iuto consideration as data for such discussions is the state of preserva
tions, especially the degree of woar. 

Compar.ion of the distribution of the living ;pecies with those which occur as 
fossil, is a geat aid in ,fii,'cussion of oceanic currents and migration of the past. 
Together with the associated fossil fauna of CCLncella1'ia , we can know the general 
physical conditions of the past . 

The present work was prosecuted by a grant-in-ai.d recoived by the writer, 
from the Saito Ho-on kai Foundation in Sendai, to whom the writer s are endebted. 
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Their thanks are due to Prof. IT. Y ABE of the Institute of Geology and Palaeon
tology, T&hoku Imperial Univer"ity, Sendai, for kindly looking <?vel' this sh ort 
note. 

~ 

l3*ggL6tiJ' o.~ (Cancella?'iet) O){tf-lKH,t-g--C o Ojj:j~) 

~m fl' IJ' r}f, · flEi III ~ := 

:1;V~f,(Hr&;lEI'(t4I1!f ~ ;f1. It IDt;:Ei'i Callcella?'i(~ '1' 1t;r5 C l..- "C Ji!./:H ~ ;f1, Q 'b 0) fC g,U "C, ~:ml ~ \lit ij- "C~ tc:;t;tllH: 
l1C.l..- It'bO) l" <VQo :j« (!) 11 t.ill2k.v: 11lli;fill ii~1t;r5c l..-"CE!;;j;:I;:i!E/:H-r-Q cw,z.Ib..b;f1,Q o I'!P"!:> 

C. hukt!sjmu.n(~ No~mnA and IIATAT, 1936 

C. kobayashii (YOKOYAXA), 1927 

C. lm?·ocla·i (MAKIYA)[A), 1927 

C. lim~ta Y QKOYAlfA, 1928 

C. maci'osp:i?'CL ADAM.' and REEVE, 1850 

C. noclul'ifera SOWERBY, 1855 

C. prist ina (YOKOYAMA), 1923 

C. reeveana CROSSE, 1863 

C. "eeveana laticost(~ LOBBECKE, 1887 

C. spengleriana D]lSETAYES, 1830 

C. ta'iwane'l1Sis N mfURA, 1935 

C. thomasiana CROSSE, 1861 

1fiJ ~tJlH!f,jjlf:lirr;flli CCLncellaria tyosenensis II,I'rA! and NIS IYA~[A :a: Ji!.1±\ l tt:.o 

f,\j'1'l*:1\f$0) 1 A.!I:ro1:J:ii~:)t;~/Ilih IfiJ1*tijiy,; ... (-~1t 13 ;<js:.jjlf:1t;r5 Dosinic~ 0)i%tfJl1: c Cancellaria O)x.j1- c O) ;ffl 

ll't~2k.{f !l3'!rw.~ii, :ME. K -'C 0) Illii$ cO fiR -:::J "C '* Q C .l!!.f;l: ;f1, Q J.jj([I$IC fM.I l..- "C 1ffili t.: tt:. 'b O) l"S ll , Dosinia K .I:I:; l..- "C 

Canoella?··ia f'j: 1161 1l1IJ&;lE'flIlY&K1j~"Cj~'tn'Kg,~1;): c. C l-;t~ l..-i." L C l"ib Qo 

/ 
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89 . ~t~Wffi/J\'T-~~fllJ];fC1]M-Jjf)l l t)-VL ~~-T ~ ~J_*cD 

~ JLA1t;;fif,f-Vc$tv- --C 

lIDJ1Yb'J:W- 9'J:/fk ~ JJMiitl':l 7:J:~fL ~}~O,)1-t15i1>tf£ EF1M1~...1::ll!~ 7:J:q~{§IJ ~i1i.ri":O <: t /G:4- ~ G IDtP)3 ~~ L-
7:J: "":;;1~:-C' it :0 0 ill:~:ft~ I'<:M:- "" --c 1b ~fL~{t15 0,)~JtJjjiii0,)1ffl)'E I'<: ::k:g:IW:E~iJ~ rPJ vt G.fl :O~I'<: 7:J:-'? 
ko 

~f;t~/G: r:1*151'ffrWfJittO,)::1 7' - H~JftqJ1iJ 7:J: ~ ~~O,)~fL~ H~J~ L-k 
O,)C', ::1 7' - O,)!t!:~ I'<:~~ t O,) J:~J!5(O,)&,~J:, :5t:-::::5~U,u ili EFI ~fIIj~-r 
:O:l:iJ!.Jij-0')::k15fl5t ~~ ,,±\ T :0 RIr·J1I:J II O,):fr b~A., c·~fL~.{t/E O,)¥f"~ ~~=r":) 

ko !JLf~J II r.t%r¥?iMAA\ ~~f;(~1Wlil\/J\T:fr~lr O,)!RjJ, ' £l1Hl1 k Jl.I&O) 0.1 r:jJ, )IE:fr[~t 

ill: I'<: YVli H~ L- --c IJ \"=f-:fr 1I1J 0,) ~~!RjJc'1§p!JI I I'<: 1£ <" 1 + V1Ec' it :0 iI{, iW;& 

O,)'t~I'<:~O,):fr1'<: /G:!R'i.U 1'ml3f~mnXT :O:J;\lJ. P.ff O,)::k15fl5til'~1±\ L- --C ?:J :0 O,)c' 
!R 0.1 1'f£ EEl ~ WilljlE T :0 A 0,) - ~ /G: Wi .fl:O <: t 0,) ib :O:fr c' ib :0 0 J1t 0,) [Iff ill: 0,) 
i\lJ.1tt:illEI'<:i\lJ.~miJ!fI'<:~~ L---C /G: ::ktj'-Yl$±iJ); 157r:1l1t1fgfair*l,;~ 5 ~, 
~ 6 t~, pp. -347- 364 ( !lB%f.112~) I'<: r!Rllltr±lEE1J tIHiL--CllHIBI'<:;& 
"" G.fl--C ?:J i5 0,) c', Jlt~c'I1:J;\lJ.~O,)IDtPJ3 ~'i1' ~-, l'fJ1l:) 11:fr0) A Q iJ, G)IE 

:fr~ffill:~O,)~If!, O,):l:il!.~~iiillilil ~~ 1 ~l'<:t1%vr--cf€t""ko 
~fL!r!Mt15 O,) :f;;j';M /G::frO,) A Q iJ, G)IEt.'-rIHill:~~~1 3,5 ;ji=f'O)rJJ 1'<:. 24 7' fift 

iJ, G~~ L-k il);, ::Jt:0,) 9J~fL~ H2i1±\ Lko')/G: 20 7'fiJi'c'it-0k o {§-:f:iJ!. 
JNI'<:)j*",, 'L :zi:""~S*};- 2 7'fift, l:1::'7'1i~ 1 7'fift, !R Ill}\; 14 7'fift, 

JiEt'i-Jij- 3 7' fiftc' it :0 0 !R II I J®-O,):jj:f;* ffil* lLPiI'<:M:-"" --C /G:r&* r:j'J I'<: f'j:~J'i!, 
~.flf, ffil*9:t1'<:~<~Ji!,Lk o :&~O,)l*~i1i!))li/G:~ 21(11) 1llilJt&1'<:~ 

L- --C it:O" s*Jm-O,)MJPt/G:l29fM1-t** I'<:tft IJ , .tj::-7'1iFi,J;). To') Ib 0,) /G:7k 
~~I'<:~-0--C~70~jj.0').*~I'<:~i.fl:o~n~~.I±\L-k., {§-

, fJ11;]l U I'<:;f\: O,)tH: Uib5E L- k 0 

~>}JjLk~fLili'J;f'j: 15 ;ji;h 30 ~c' , .fl[ , 1i2m, 21rt*Vc5Em/G:m~:~t 

70 c ' it:o o .~~O,)~fL£i1ffi.V:~O,)EfiIf!r!J.~~ ~~ l llili1Jt&I'<::t~rr--ct£I""ko 

l1i]ilh,&* O,)Efi I±\:iJiR~t-~Tf,clffJEH~H"tU9'i'cf'j: zo nal change ~~ L, !Jlti 

MR /G: s*m-l'CtH~ ~ .fl:O iffi 111 1'm EEl O,)tK)1\~ 1'<:.~Ji!, ~.fl:O t 0,) 'C' it .0 0 7:.. 
15fI5t0,) 1b o')/G: peTsistent c' iI:; :Oil'>, /1i]-i1iJ1~Hc~ --c Ib , ~:f:il!.1'<:~ · 1Jm.0,) 

Mil'--lt, ~1±\!J.j-1Ji:1'C 1iJ 1l , 1J O,)~~iJ'>Ji!, G.fl:O o 
- 75 -

100 

lOO 

'00 

400 

,,-00 

600 

700 

BOO 

qoo 

fOOD 

-
Text ,Fig. 1. Columnar 

s cti on along the 
Nobe-gawa valley . . 



. ' 

8-ERl ~ 1 *1'Lta-:J:iJ!.fl.i~I±\OJH2k.Ltm!J!&:H-IMfLibQ o ~ 2 *1'iJ;f~ 1. *OJta-;f>~ l'Lm-rQflI! 

!J!&:OJjj'iJ-:J:iJ!.fl.iOJflI!*}&1!J!&:1'L~.j-r Q S?M~ ~~ L, ~ 21M1l'illtOJ* H11~ L k. t OJ-c'ib 7.)"0 :II:: ~ Ji!, Q c. 
. Table 1. Showing the number of bJl1il i e~ .ancl genera, and I,he total number of different 

species, varieties, and indeterminate spec ies in the Siroiwa Bed, the Usigakubi Bed, the 
Rigasiyama Bed, and t he Araya Bed. Genus, number of genent. Species, number of different 
species, varieties, and ind~terminatii species. 

8 w., lff LI~ ?- ~ IU m: WJ Iff ! Jtt :a- lIT ." 
Siwiwa Bed U sigaku bi Bed Higasiyama Bed Anlya Bed 

I Genus Species Genus Species Genus Species Genus Spec ies 
, 

Lituolicl ac . 0 0 ~ 
I 3 2 4 2 2 

Textulariidae ' 0 0 0 0 1 2 0 0 

VernuiJiniciae 0 0 0 0 1 1 0 0 

Val vu linidae 0 0 0 0 1 1 0 0 

Miliolidae 0 0 0 0 
.. 

1 3 0 0 

Lageniclae 1 2 0 0 3 I 6 1 1 

, Polymorphin idae 3 5 0 0 I ' 2 4 0 Q 

Nonioniclae 1 2 0 0 2 7 1 2 . / 

H ete\'ohe]icidae 0 0 0 0 1 , 1 1 1 

Buliminiclae 1 1 2 2 3 7 2 4 
l~olaliidae 0 0 0 0 2 6" 3 5 
Cassidulinidae 1 1 

, 
0 0 1 5 1 4 

Chi lostomellidae ' l ' ] 0 0 2 2 2 2 

Globigeriniclae 1 1 0 0 ] . 1 J 3 
Anomalinidite 1 1 0 0 2 4 1 2 

, 
Total 10 14 4 5 25 57 15 26 

Number of families 8 2 1·5 
, 

10 

-

-

Table 2. Showing the percentage of difEerent spec ies, va~i eti es. and indeterminate 
species belonging to each family, in relation to the total nwnber of different s'pecies, 
va rieties, ane;! indeterminate species in each beel, 

8 *- Jf1 lof ?- 1£( Hil )j£ WJ IF§- )j[ tl- .. Ifi" 
Siroiwa Bed Usigalmbi Bed Hign .. '3iyama Bed Araya Bed 

Lituolidae 0 60 7 8 -Textulariidae 0 0 4 0 
I 

Vernuiliniclae . 0 0 2 0 
" Valvuliniclae - 0 0 2 0 

Miliolidae 0 0 5 0 
Lagenidae 14 - 0 10 4 
'p0lymorphiniclae . 36 0 7 0 
No.aionidae 14 0 12 8 
H eterohelicidae 0 0 2 ~ 4 

- Bulimin,idae 7 40 12 15 
Rotaliidae 0 0 10 19 
Cassidulinidae - 7 0 8 15 
Chilostomellidae 7 0 4 8 
010 bigerinidae 7 0 7 11 
Anomlairn clae 7 0 - 7 8 

I 
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EJ %; It 1- 7 1) }~ ~ J.J I{W ;it ~ I~ 
Siroiwa Bed _Us igalwbi Bed Hiqa s",/QIIIQ Bed Q1'aya Bed 

10' 20 :30 20 30 40 so 60 

Text-Fig, 2. Showing the graphic interpretatio n of the table 2. 

~1 *JRvc~-e fj: Polymorphinic1ae O)flllJfNMt-\/>o !if-; 21 (11) IJmn&O)*O)r:pg€I±\ !J,:¥l~ 1-10,10-50,50- -

100, 100 + vcli L -ex. k 5,30,75,150 O)fftI ~ W-'"', ~:J:i!!.m-g€0)'fii fLiI!~O)f·4;& vt;l;t:O)~,':HiJ,:¥lltt b f-;-ttf£ 

!if-; 3 *O)Jffi I? C· it> ~ a ~f40)g€ l±\ iPj'~ltto) If:iJ -·:li!!.};-VC/R- H' ~ g€ l±\iJij~rn:O) *l1%m-c1-1-t" ~ 13 53-$ ~5f!; 3 

IE\! vcll!Jl5F L -etIT\/> te o *m-c' fj: Polymorphinic1ae ir'111!1Ml':mlcI'C~ \/> -e t (M-0-e d;) ~ ~ 

gg Il litb 1:tI 0)tJ( )1\ }i0) *J.JL;f!,t"t::fi;J,.if:, @.P ~ fi)ff,!!l*~ f a una VC /R- \/> -e;l;t:O)*JfL;f!,t"t::fi;J,.if: ~~j:11N: lltHj . . 
~~*c·it> ~ Miholidae iJ>:tJ()1\JlivcltJ:t ~ J/1.,~ a*~fvc~Ji!, ~ ;(1'1':, 3l... Cassiduliniclae 1/:, ~ I"~vc 

p <, Cassid~tl·ina yCbbei ASANO and NAKAMUHA iJ~a*m-O) Cas iclulin:c1ae ~ ft*T ~flIG-O) t 
0) c·, .3l...;jt0)1J1!l1lf:mlc·t ~~~VCPi'i- \/> c: c!:. 11.1f.L~~·JMi'i-@; ~g~-'"'~ a r~ L4-JB]¥R~ Ltc a * m-O) t:1Jif 
0)"1' , 1HL;f;';\'t ~:tiX 1±\ L~O)fj:uh' 27" fi)fc'ib ~O)c'MO)f;rO) t O)iJ >:a*J0-O) :J:!~{i!(,&ll;!f vcfi* I? ~~ 

L -e d;) i'i- iJ>-0teiJ>, 3l...i*~:J:i!!.!Wi~ftiiIO)~1t::fiO)~ff.O)~ 0 c: t iJ> GW,t fj: '::'?(a':J3N"'i±! O)~~~O) to) 

Table 3. ' Showing t he percentage of abundance of each family in the four beds. 

E1 "" 1f1 LI~ "r -i~" Ifif Jt[ III leI- Ji¥: 4'i- 1f1 ;;fj" 

I Siroiwft Bed Usigaknbi Bed Higasiyama Ben Araya Bed 

Li tnoliclae 0 38.2 7.7 2. 1 

Textnlariidae 0 0 0.3 0 
Vernuilinidae 0 0 0.1 0 
Valvul inidae 0 0 0.1 0 
Miliolidae 0 0 , 0.4 0 -
Lagenidae 11.7 0 1.3' 0.4 
Polymorpbinidae 35.3 0 0.8 0 
N oni oniclae ]7.6 0 8.1 3.7 
H eterohelicidae . 0 0 6.2 , 2.5 
Buliminiclae 5.8 61.7 5L.l '27.1 
Rotaliidae 0 0 6.4 17.1 
Cassidulinidae 5.S • 0 I 4,6 - 15.0 
Cbnostomellidae . 5.8 0 0. 9. 9.6 

, GJobigerinida,,: 5.8 0 6.9. 17.9 
Anoma linidae 11.7 0 43 4.1 
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El % .-t ,* , tJ I%' .it J.J It 
Si }~O j wa B ed Us i c;aNub '- 13ed Jiigasi!lama 13ed 

I"j. '0_ JO 1 1 0 20 30 *0 ;0 " 0 I o· '0 a "0 .:; 0 

l.ei tu o i idae- -1.7e.rTu L" t< tdae 
--"-

jVe," u i ii l1idae 
11lal vLl i i " idae 
1711 il ~o-li dae 
ILa qe" ida e 
IPoly mot f1h il1 idae 

I,· . Ilio,"oniciae 
IJee'etofle l ic,dae 
IBw < ~, n,dae • 
11IoTa / ( i dae 
Lc:ass idu (i"idae 

II idae , 

Iql o/rig<' , nldae f 10 .--
Text-F i g.~ . Showing th e g raphic. iuter ptet at ion of th e t able 13 . 

I • 
.1 

• 

~t .:a-. J{t 
Ci raya f3ed 

10 ;2 0 ~ 

Ii 

- , -

iJ" ;j; 1j. v. O):i:J" 4-O)~*IJIIlfr Li:J'tJ..:oO)c- , @: K Mlliolidae 7Jz Lt Cassidulinic1ae iJ"s;g.P.ii-0)1f1LiEn 

~~.K~~ LV. t ~.~ .:o ~ t~m.c-~.:o o 

P olymol'phinic1ae -C'~ Gt!t t lilin a aust1'-iaca t:'ORB IGNY, Qt!ttt!lina sp , 3, S-igm ornQ?'ph-ina sp. 5, 
S .ig rnomm,ph-ina sp, 6, P oly mQ?'ph-inn ChC!1' lott ensis CUSHML\N iJ"S;lf5-}%K~! i; J/1,,;llk*~ ~ L V. 

S;lf5-J!-O)1ftL iEn~~t-~O) q, -c' , * * fauna O):m:~ ~11i~:i:J>K~-r.:o ~O) -c' ~.:oo 
\ 

E lphid iu1n (~qve'n!m (CUSH MAN) 7JzLt Elp hicli'um sp , 1 ~1(gO)tnJl t Ifi)~K1J1l1tf'lJ:w&~;j;lii~ -C;j; 

1j. V. iJ5: S;lf5-J!-K tt v:f~l~ ~ J/1,ko . 
-4=-?-1rM L itllolidae t Bllh minic1ae tt vt -c'#;jStiJ5:~ ~ '~K;j; <, £l-0tK~:f:iI!. !.I!}.i 5 7" Jifr O) cj1-C'~ 

tLiEn ~~JiL L kO) ~*m-O)~)l'( iL:iii\;'\ 1 &- Jifr le vt c- ~.:o 0) -C' Jlt.0);pj-N-c'.ti"-Y§m-0)1f1Lili'Mt~~1$ ~ 

. -f.Q ~ t ~~tt1it~-c'~ .:oj;> i;~'IIIli--r .Q o 
lfilllM (1t:a:M) *}ffi-~1HLiEn ] 5 f;;j' O) oJl Non:onid fle t Bu lim -nic1ae :ti{~-~ fj[!J!Jl~ <', ::9( K 

Lagen~dae t Rotalijdae '/J{~ 'if: or!: 2 .I~~!!(Oo g€ 1±\Jj.jg\t I'LJr;t\;'\ -C JtJ/1,V;f Bu}iminiqae iJ ;;:lIlfrf~ ftE. 

~m L:-C £t~C'~ .:o C:W; 3 1ffiIl~} !fO~ nliliolidae lJ;.,J.F Cass ic1ulinic1ac ~a!J!iK Jk\;'\ -C ~ , $1/1!1ft 
!)%oc Jk \;'\-C ~m<!)-c1t~fJ-c'~.Q o -~IH;>I'~ ~ O)l'ir,-91~,K Jj LS:JEf)fr KJk V.-C ~ ;j; 1j. :i:J >""':)tc.iJ{ , ;llk*iJ{ 
S:JEfJti-K**~ L:i:J>""':)k t ~r5E·,if.\ ~U;J. \;'\ ~ t ~iW~O)ii i? -c'1!;.:o o ?'~.:o K*- U.IJ1iKJkV. -C ~tR~!tl! 
!lJ.l.i1b ~ <-EL""':):OO:~)lj ~ riJ'1J. i? ib.:oO)-c', :$\:; -?A, IBJO) ;pj·;l"t ~tJ..-c*Jl,lii-0) ~1L ili'Mt~~~0)*~~9;n .:o ~ t 
;b5: I±',* .:o U~!JJ:J/1, .:oO)-c', Miliolidae 7Jz u..' Cassic1ulinidae 0) ;j;td: \;'\ ~ t ~ *-W Jli1ffLiEn1t~1-~0) 

-""':) O)%~~ t JiL .:o ~ t iJ{ I±\ ~~.:o 'C. ~ i; 3 0 

::9( K.=:Et.r. (;, o) K Jr;t\;'\ -C~"..-z.:o o-Haploph1'agm()ides cf, evo lutc! N ATLAND ~*MoYf1fl\K~Jt~ 

J/1" ~~~ < ~:;IJ O,)~~% L -C if;) .:oiJ', *~ lJ.~*1';t H(l plo pli1-ngmoicZes evo lutc! NAT LAND ~,JGI, ~ 
-tt.:o %~!I&O) ~.Q ~ o) -C'~.:o o N oni on pompilio ides (FIUHTE L and M OLL) v~r, ~ * )l;0,) 9' , T~\ 

t5TlStl-~K1f.tE L, %K*-U.I )l;O)Ttr{\(iC~v.o B olivinitn q'J,l.Clcl9'ila,te1'a, (SCRWAGElR) ~*Jl5-O)T~\ 

K~Jt ~ J/1" %K~!u!' 28 K1A-\;'\-c 1'i*~Tib' .:o o *!]!~1!t:iiim1~J!%-= ,~j*~&h EE*-J~iUEl O)29(Jl\m-:i:J) 

i; ~ m < j;-:W&T~ .:o iJ5:1Jl JiL Lko BllIiminic1ae :M~ I:e J)iRJ1£KJkV.-C ~~1f;K*~T~;o c:. C. tl.~KiW_ 
(iC ~..-.('kii I? -C'~ .:o iJ'> , *f;>t cb cj'-c'J\}(.~\. vt1J1l1ftJ,I!&'9~\;'\0)1'i Uvig e1"i1ba lJygmaea c1'ORBIGNY( + b ihw

cMa) Til; .:o o ~!u!. 18,19, 25, 30,32,33,34 K:lt-vt .:o*~(iC 70 .3L:I.5~)IillO)*I::JEf oJl K 100 1J1l1 fttJ.. J::.~~ 

.:o~ -C'~-Jt ~ .Q cl:.1(gO)fl7miJ' f=I Kllft iJ,lJ. \;'\f~ -c', *- 111 )frf-jtL ili'J, l~'(! 0,) 9'-C'~~~K%f~Vil;.:o 1b Vc
ih-.:o o 
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~~i! *J1j-l1€~fL~ 10 f4cv9J , 1';:lbailiJjCV$0Q)kt Rotaliidae C', ;Jcte Buliminidae :&0: 

Cassiclulinidae ii>'~0 () Globige1'illidae kt S:¥'s-!r:f:& O:JRlli Kite J:~"fflj~~ <, ~~CI)'tl!1&cv 11% ~ 

r.!:it!)-Cm-~ (3f!; 2 i1~!!~Oo l1€ H:\ $J~tltte ~0-CYl.t C Buliminidae :;6;:tli~£t~\'"t', ;JCK Globige

'rinidae, Rotaliidae, Cassidulinidae cvJlfiliK$ 0 0 Blllimidae kt JR'-LJ~K~0L kt 1t!!. cJ:~J!5(K h. i? 

tJ: 0~S11£~c'b ~ :;6~, )Jg1§'-JNK~ 0 -C kt1C;f£ ~ .:lz:'0-C l.l tJ: 0 0 Globig'e1'inic1ae kt1IQ!fIf!1&l'C~ 0 -C ~ 

1iJ!.cvf4 J: I) Wj-:::>-C l.l ~ (~ 3 i1~J!tOo . 
ailiJilcv'ft ~ ~'" Rotaliiclae 0) 9' C' Eponides cv1'PrJJ:;6~~ <, 1l:t!,cv~cv ~ CVkt*,~ <:P < f~l~1'C Val-

vnUne?'·ia (?) sp, :&0: Bot((.Ua (~' ) sp. :;6qf·1:E-9~I'C)1Nl!·tJ:00 gff:l:tjJ. 36 KM:-0-Ckt Eponicle 

haicUnge?'i (c1'ORBIGNY), l1€:I:tjJ. 37 1'CM:-0-Ckt Eponides t en e1'lIS (BRADY) :;6{r.rr i'i I) $ <, %1'C l1€:I:tjJ. 

36 1'C1A0-C kt11:t!,Q)a!liJio.::> 11Q! Ml:!1&:;6~1!tIJ15-I'C4'0o.::>C' ~.:lz:'0 -C l.l ~o Buliminiclae c :kt1ltUIJf!i- C II'U~ 
I'C Uvige·l'·ina pygrnctea c1'ORBIG:NY (+ bif~t.rC(lto) :;6, 11Q!~!1&k~ 0 -C ~~.rt -C l.l ~ 0 l1€:I:tjJ. 37 iJ> i?$ 

!1&~ I±\ L7t GClss'icl'u.lina sp, 2 kt/hlli!o.::>!f;fj~OJb ~ Gassiclu lilna c 'b ~ o )Jg1§'-I! Q)~fL~1t:;fi ~~ 
,,±\ L -C l.l ~ C 1ltl1J Jlfrl'C~Vj ~~15- J: I) ~ Globige?'i?ia OJ~Jl!:;6{r.rri'i I) ~ I'Cr~rf < :;6{, !f;fKgffiU!. 35 I'C "M: 
o -C v.t Glob,i,g e?'ino. in/lcltcl d'ORBIGNY :;6{~jJ.\l(l1€ L, 1I:t!,o.::>a~~o.::>11Q!Ml:!1&:;6':P i'i 0OJ c' r:!if~H ~ .:lz: '0-C 

Yl.:.t ~ 0 

)Jg1§'-Jf!i-OJ~fL~1t 15~¥(: ~ s:¥.S-Jli:& V-tiUli J!j}OJ ~ 0.::> C J:~ J!5(-9 ."6 C, ~Iiliolidae :& u: Polymorl~hini
dae o.::>a!JJiMz 1'C 1 Ri1 t1f:JjtJ(:;6~ ~F'ffi· I'C:PtJ. \,0 L c :;6{1' L H~lic' b ."6 0 ?'!.~ Lllt o.::> t. c v.t1lt LlJ M c s*J1i:& 0: 

1Y<:J1\JEf c ~ J:~J!5( L7t~15-K ~ Jt i?.rt~ !l!1ic ', ~-0 -c)Jg~m- c 1ltLlJ~ c OJrl'l' K kt~ L "'~~ktYl.,'±\ -l:t 

i'i \,0 0 fjiiJ'I'C~t!) i?.:I1- ~:i&v.vt)Jg1:}pa.1'C ~0 -C kt Buliminic1ae!J<!t1'C Uvig e?'ina pygmaea d'ORBIG);''Y 

(+bifu?'cat a) OJEf ,'±\ $J'ltlt:;6-;:1lt LlJ ilil'C ~ Vj ~ ~£~.:lz:'0-C l.li'i 0 Lee Globige~"ina ~,fflj • $ 0 L C 

c':;D ~o 

4-reJo.::>Wl\l ~"E o.::>*fi,** I1J PB-:&O: )Jg1§'-Plro.::> ~fL!fIMt15~i!f;OJ *~ ~~;n ~ L C iI{ I±',*td~ , *~ fauna 

o.::>~fL !fIilitt15 ~ $:JjtJ(~Yl. ,,±\* ~ c'i/j i? ? C w:J¥i L 7tS:¥.S-PB-iJ' i? kt~K*'ffit L -C~F1f;i'CU~iJ' LiJ'~Yl. 

I±I *-t', 3UI"'T1f~iJ ' i? tt@t!) -C:P!1&OJt OJ LiJ '~I±\I±', *i'iiJ ' -07to S:¥.S-J&:&V:'Li"'T1ffEfte!M 0-C 

kt* U./lrn EEI OJ 1I:t!,.OJ :t~JiJTc':tR~, Wl\l;cgE ~ L7t 0 C }GI,--::: -C l.l ."6 0 tfl!l~1'C ~_ IJ 4- 1B]Wl\llltOJ~" ~ JIf!." i? .rt 

~k ~~Jl)Ff ~ -07t 8 *151rnWr)fd: o.::>*~=i'-~"-':!:::Mz I'C 1I'U)fd:iU!. I.f!G"*o.::>}j k, :,di;kAo.::>1t!!. I'C )J% -g-~fiJtl] 

r~ '07t**Wffigj*"-'3illl"-'1.fjI:l:tjJ.1{~:I:~~OJ%*tff-~± , ~3tW@J.~:OJ~rftJOJ* ~~ G.rt7t!l!f~jU!ttlE 
a:~Wl'CjWrA1OJ~~~-9 ~ o 

On the Foraminiferal F auna of the Tertiary Sediments along ,the 
obe Valley, Niigata Prefecture 

(Resume) 

By -

Tunetel'U OINO:HiKADO 

The Nobe ri ver takes its ri se in the Nokogiri Mountain and flo" 's into the Sinano river. 
The town of Oziya lies appl'oximately 2 km, southwest of the mouth of the Nobe vaUey, 
Along this valley, there are. good exposures of the Tertiary sediments which constitute the 
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Higasiyama Oil Field. Figure 1 shows a geological section along t he valley" With the ob
ject of making a study of the variation in the micro-faun a, twenty samples containing for
aminiferal fossi ls were collected along the valley. Of those twenty samples, two were collected 
'from the Siroiwa Bed, one frbm the Usigakubi Bed, four teen fr om the Higasiyama Bed, and 
three f r om the Araya Bed . No fossils were fo und · in the Wanatu Bed within the valley,. 
but the underlying sediments contained plentifnl micro-fauna. Organisms were found to be 
most abundant in the more shaly beds . . 

. 'rhe accompanying ·chart (PI. 21 (11) J tndi cates locali t ies and variations in micro-faunal 
content and the faunal abundance -is shown bv symbols o~ the legend of the chart. Hori
zontal lines have been drawn bet/ween the syrniJols of abundance in order to aid in recogni
zing zonal changes, and the dotted lines have been prepared to show . 'the common ,species 
fonnd in the Haizume Bed of Nisiyama Oil Field which is conelated to the Siroiwa Bed . 
of Nisiyama Oil FielcI which is c~Jleated to the ) iroiwa Bed. 

Ta,bl e 1 shows the numbel' of families ancI ge nera, and the total numbel' of different 
species; varieties,' ancI incIeterminable species in the Siroiwa, Usigakubi, Higasiyama, and 
Amya Beds. Table 2 shows the percentage of different species, varieties, and indetermina ble 
species belonging to each family, in relation to t he total numbel' of different species, varie
ties, and indeterminable spec ies in each beel. Figure 2 is a graphic repl'esentation of the 
data in this t able. In order t o give an idea of the relative abundance of the different fa
mili es in each bed, a vaTue is assi ; ned to each symbol in the accompanying chart: X ~ 5, 0 = 
30,@=?.5, .=150. 'l'able 3 shows the per centage 'of each family in the f oul' be'ds. Figure 

. 3 is a graphic r epr esentation of the data in Table 3. 
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90. Fossil Cones of Balsam Fir from Sendai 

By 
. \ 

SeidoENDO and Haruo OKUTSU 

(Read February 18 th; Received May 9 tb, 1938) 

This report is based on many fossil cones of Abies discovered from Pliocene 
deposits of several. loca,lities in the environs of 8endai. These are so well preserved 
in the outer and inner features to admit detailed comparison with the living cones. 
The type specimen (Reg. No. 60-914) and several others are stol;ed in the Institute 
of Geology and Palaeontology, T6hoku Imperial University, 8endai. 

Abies cf. balsamea ' (LINNE) MILLER 

Pl. 22 (12), Figs. 1-6 . 

. Description: Cones large, 9.5 to 12.5 em long, and 3 to 3.8 cm wide, straight, cylindrical, 

but slightly nal'l'owing upwards from the rqunc1ed base to rounded apex. 'Cone scales 4-5 
in one cycle, closely imbricated, those of the middle portion about 2 cm long and 1.5-2 cm 

broad.i outer margin entire and moderately curved, texture tbin and leathery. Bract scales 
short and inclosed. Seminiferous scale embracing 2 seeds in hollow interior wall neal' base. 
Seed with thin membranaceous wing, small, elongate, 0.4 to 0.5 cm long, a90ut 0.3 cm broad, 

inverted. 

Remarks: These fossil cones closely ' resem ble those of the baisam fir (Ab'ies 
balsamea (LIN~-r:E) MILLER) now living in the eastern North America. Other plants 
with c<;mes more or less similar in aspect are Picea polita CARR., Abies fi?'ma 8IEB. 
et Zucc., A. lacioca1'pa (HooK') NUTT., A . gmndis LINDL., A . cone;olo?' LINDL. et 
GORD., and A. amabilis FORB.; the nrst two species mentioned above are now living 
·in Japan and the others in North America. But the present cones are different 
from those- of the above named ones, except A . balsamea, in the size of cone, shape 
and arrangement of cone scales and concealed b1'act. 

There are many records of fossil cones from the Cenozoic deposits of the 
various parts of the northern hemisphere which are similar at least in . external 
aspect to the present one; to mention a few examples : Abies SpI). recently described 
by BROWN from the Miocene of Thunder Mountain, Idaho, Abies latica?'P~lS MAC
GINITIE2

) from the Miocene of the Trout Creek beds of southern Oregon, Picea 
lati-sq~lamosa LUDWIGa) described by ENGELHARDT and KINKELIN from the Upper 

1) BROWN, R. W.: Addition to Some ' Fossil Floras of the '\Nestern United States. U. S. Geo!. 
Sm·v., Prof. Paper 186-J, p. 167, PL 46. fig. 1, 1937. 

2) MACGINITIE, H. D.: The Trout Creek Florll Soutbea8tern Oregon. Carnegie Institute 'of 
Wasbington PubUcation, No. 416, p. 47, Pl. 3. fig. 6, 193~. 

3) ENGELHARDT, H . und Kinkelin, F .: Oberpliociine ' Flora und Fauna des Untel·maintales . 
.Abband. der Senckenb. Naturforsche. Ges., Bd. 29, Heft. 3, s. 212-213, Taf: 26, fig. 2a. b, 3a, b, 4a, b, 
1908. 
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Pliocene "KHirbecken'" nea~' Frankfurt, Pinus plutoni:J BAILy
1
) described by BAILY 

from the Mioc,ene of Antrim, Ireland, Pinus abies 1'otunde-sq'uarnosc6 LUDWIG2
) from 

\ . . 
the Tertiary "Spiiteisenstein" of W esterwald,Pin7ts rneJ:l.ullosa LUDWIG3

' from \ the 
.middle stage of the "Wetterau~Rh0inischen Tertiar Formation" near Fl'alJkfurt. 
These differ from the present O1\e in one or other way, or precise cOlPparison is 
hindered by i~complete .preservation. 

Abies balsarnea has a ,:ide geographical distributi~n on .the continent of North 
America ; Eorthwards it extends far in~to ths Domain of Canada, where it is common 
in the 'eastern provinces from- Newfou ndland to Lake Superior, and southwards 
into . the Alleghanies and southwe .. t Virginja. ' 

The fossil cones are found in tuffaceous shale of die Tatu'])okuti sandy shale -
or of the Lower lignite beds, both Lower Pliocene in age ; the shale contains 
usually also fragments of lignite and leaves of Abies and T07~1'eya. The ll?calitips 
are: 

1. Hyo-z.l' o~gawara, Sendai, ' collected by H. SONE (Tat{mokuti sandy shale: the Lower 

Pliocene in age). 
2. Tatunokuti gor ge, Sendai, collected · by S. ENDO (Tatunokuti sandy shale). 

3. Sanjyunin-mati, Senda i, collected by H. OKUTSU (Tatunokuti sandy sha le). 
4. Okubusi, Osaw~-mura, Miyagi-gun, Miyagi prefecture, collected by H . OKUTSU 

(Lower lignite beds : the Lower Pliocene in age). -

5. 1 km west from Kami -Sinden, Osawa-mura, Miyagi-gun, collected by H. OKUTSU 

.(Lower li gnite beds). 

Fi:oally the present authors wish to acknOWledge their war:rpest thanks to 
-;Prof. H~ Y ABE of Tohoku Imperial University, for kindly correcting and making 
possible the· publication 'Of this short note. 

Explanation of Plate -22 (12) 
Fig. J. A bies bal~amect (L.) MILLER. x 1 

. Collectea by S. SONE from Hy6-zy&-gawara, Sendai (Tatunokuti Sandy Shale). 
Fig. 2, 3, 4. Impressions of Fig, 1. x ,1 

' Fig. 5, A b'ies .balsam ea (L.) MILum. xl . 
Oollected by H . GKUTSU from Sanzyunin-mati,· Sendai (Lower Lignite Beds). _ 

Fig. 6 . . Ab'ies balsamect (L.) MILI.ER. xl 
Collected by H . OKUTSU from Kamisinden, Osawa-mura, Miyagi-gun, .Miyag i-prefectU1:e 
(Lower Lignite Beds). 

1) BAILY, W. H .: Notice of Plant-remains fl'om Beds interstratified with the Basalt in the 
Country of Antrim. Quart. Journ. Geol. Soc. London, Vol. 25, pp. 357-362, figs. 1, a, b, 1869. 

2) LUDWIG, R.: Fossilen Pflanzen aus dem tertiiiren Spatheisenstein von Montabauer. Palaeont. 
8, s. 169-170, Tat. 'LXV, figs. 1, 3, 3a, 4, 9,1859-1891. . 

3) LUDWIG, R.: Fossilen Pflanzen aus del' Mitteren Etage del' Wettnl"aurhelnischen Tertial'
Formation. Palaeqnt. 5, s. 137, Taf. XXVIII, fig. 4&, 1855-1858. 
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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 t.he 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 fOl' publicat,ion shall be published through the 

Journal of t.he Geological Society of Japan . Separates and circulations will be sent. t.o 

members of the Palaeontological Society who are not members of the Geological Societ,y 

of Japan. 

Article 5, The annual dues of this Society is two dollal's for t.he foreign members of the Society, 

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

persons, 

Article 7. The President and Councillors shall be elected aunually, The President and Councillors 

shall be elected from the Society body by vote of its members, All eh'ctions shall be ballot. 
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