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22. The Geologic Significance of the Recent 
Mollusca fr01n the Vicinity of 

Isinomaki, Rikuzen. 

By 

SITIHEI NOMURA and KOTORA HATAI 

Contribution from the Instit.ute of Geology >lnd Pnlaeonto:ogy, 
Toboku Imperial Universit,y, Sendai; J apan 

[Received July 18th" 1936; read September 26th., 1936] 

The ~heHs comprising tho present note wei'e collected from 
the fand beach of Nagahama, stretching bet'n-een I sinomaki at the 
west to 'Waianoha at the cast, and bounded by the Kitakami -g?wa, 
a. large river at the former and by the inlet to Mangoku-ura at 
the latter; the length of the beach is about two and a half 1ulles 
with a maximum breadth of about seven hundred yard .. or more. 

This beach is free from muddy material s and rocky shores 
and consists of E'and only. According to the sea chart No. 72, 
published by the Hydrog raphic Departmont of the Imperial Japa
nese Navy, the adjacent sea is a very shallow one and with. a 
vcry gently sloping sea bottom. Sand continues to a depthoi' 
some 30-35 meters before grading into muddy material at, a distance 
of about two miles from thA 1:'hore line. Beyond the dnpth of 
35- 40 meters the sea- bottom becomes rocky. Since no small river 
empty into this sand beach , and since it is free from muddy or 
rocky materials, the shell faun a is a small one. The geographic 
distribution of Bamea dilcLtata. , RaetcL magn~fiw, Volse lla hanleyi~ 
Epitoniu?1'/. aC~lrni?wt'urn and Ling1LZa llng~Lis haye been extended 
by the present c·oHection. The total number of species collected 
are given below; those marked an asterik indicate the abundant 
forms and those with two asteriks ver y few individt:al number. 
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.s00 The GJologic Significance of the Recimt Mollusca froUl t in Vit;in ity 

.iJ-nomia cytcteum GRAY 

AI'ca bo 'Iconz.i JOUsSEAu~m*" 

A. -inflata REEVE* 

A . S~tb CI' enata :j:,ISCHKE 

Barl1 ea ci-ilatata SOULEYET" 

,Clementia' vCtth eleti M.ABILLEH 

Cyclinct sinensis Gl\IELIN** 

Dosinia jalJoni,ca REEVE 

jJl aco ma incongl'ua MARTENS 

111. tolcyo ensis MAKIY,AJlfA * 
JJtI. sect'a ' CONRAD 

.1J.l. vestaloides YOKOYA~IA ** 

jJlactl'a sacha linen ,is SCHRENCK* 

jJl. sulcata1'ia REEVE 

11[. venel' ,i!on;"is REEVE 

jJiere trix m eret1--ix LINNAEUS* 

Mya al'ena'ria LINNAEUS* 

jJ[yt-ilus crassitesta L1SCflKE** 

Paphia ph-ilippinan tm ADAMS 

, and REEVE* . 

P I'otot'haca adamsii REEVE*" 

p, jedoensis LISCHKE** 

Ost'rea gigas THUN BERG 

Pecten nipponensis KURODA** 

Raeta m~gnifica YOKOYAMA 

E. yoTcohwmensis I JLSBRY* 

.sang~tinolal·ia olivacea JAY* 

SelJ t'irel' vil'gat~ts \ VIEGlILANN 

Sil·iq~ta pulcheZZa DUNKER 

Solect£1'tu s div,cl1'icatus LISCHKE 

Solen lJOttldii CON RAD 

S, lcrusenste1'1ti S CHRENCK 

1'eUina' iridella n!fARTENS* 

V, ?nocNo la LINNAEUS* 

Yoldi'}, notabilis YOKOYAJl1A 

Acmaea 1JCLllida GOULD** 

.d l'gobuccinU'ln oregonense R ED

FIELD~* 

Epitonium aCll1n ,inatwn SOWER-

BY** 

H aZ,iot-is TccLmtchatkana J ONAS** 

Litt01'ina brev,icltla PHILIPPI"* 

Mon oclonta labio LI NNAEUS** 

Nassa1'ius, f estivus PQWYS 

Nat-ica janthostoma DESHAYEs ** 

1"tl1'b o cOl'eensis REcLuz 

l' egulct basilimta PILSBRY** 

1'. l'ttst·ica GMELI N 

OZivella f UI'gu l'atq, ADAMS and 
REEVE 

P 't!1' pltl'a b'twnett ii ADAMS and 
REEVE"* 

P olinices diclym~ts BOLTEN" 

l 'hais l~tteos~oma DILLWYN 

1'1'itonlilia japonica DlTNKER'* 

Umboni~t11lomonil'i!el·wnLAJlf.ARCK 

Brachiopoda 

Lingula ungu'is LINN:Aims 

, Cil'l'ipeclia 

BaZanus l'o sa PILSBRY** 

E chinodermata 

Astrel'ias vel'sicolor SJJADEN 

Echina'l'achn'ius mil'a 'J 'ilis AGASSIZ 

Strongylocentl'otlls plllchel'inus 

A . A GfI,S'lIZ" 

Land and Fl'esh-watel' shells 
'1' . niticluZa DUN KER (;aneseZZa' species indet,** 
l 'al'as 'u,stus GOULD 'l'hia1'(~ l-ibe1·tina GOULD"* 

Volse lla hcm'ley ei ' DUNKER':'* , Vivipanls ?ncLlleatus REEVF.*" 

From the above list, it i .. interesting 'to find tliat there arc 
fL number of'rock-inhabiting species' intermingled ainong the salld 
loving form s, also the pre .. ence of those which t hrive on a mhddy 
<01'. sandy-mud bottom in the collection is also ' of interest. True 
brackish water types of shells were not colJectEld 'uhless CyclincL 
sinensis (G~mLlN) is considered to be one.,' ,The presence of land 
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S. NO)[(; HA and K. H ATAI • ' J " 810 

mollusca ' or fr a'3h-water 8ho11s is aL '0 a Jiotqwor thy; fcature of the 
present small collection . . 

The, r ock-inb.abiting species were all collected fr011'1 about 300 
meteT;; or slightly more from tb.e eastern part of the beach where 
~re found rock y shores of their original habitat. Prevailing wind 
and currents seem to be responsible for their pre8ence on the Eand 
beach where they do not normally live. There are some mud-loving 
~pecies in the collection, but tb.eir numb.:r is a small one, being 
repre8ented by ei ther a single i80lated valve, or by a few indivi
duals, showing tb.at tb.e sand enviroDmeot was unfavorable. The 
frosh -water and land shells 8eem to have been carried .down to 
the sea by the Kitakami-gawa and brought tq the beach by the 
agency of currents. 

The varied fauna found on this beach is valuable in explaining 
or g iving as examples the fo llowing 8tatement by TWENlIOFEL. 

According to TWENHOFEJ}>, "In 'allY consider~tion of the en 
vironments of organisms, fonr phases of the individual organic 
history . mu:;t be considered. The8e are the environments, in wb.ich 
the organisms lived, the el1viromnents in ,,'hicb. they died, the 
environments in whicb. the dend boelie,' and appenr1ages endured 
afte r death, and the environments in which the plieservable remains 
were entombed." 

Thus 'iVe find that th o p resenco of rock-inhabiting f'pocies strewll 
<;>]) the sand beach apart from their original ha bitat is a good 
example. Consequently, t he first phase of tho rock-inhabiting 
species was the rocky-shore about 300 or sligh tly more meter :; 
apart from t b.eir point of discovery, the 8econd phase wa,' probably 
the shallow water adjacent t.o tb.e rocky-sb.ores, and the third pha.e 
is where they were found. Absuming that the fourth phase would 
b found, it would probably bQ in the sand beach or at a place 
near by. 

Such examples are frequently mot with and brought to our 
attention when collecting r ecent shells from the strand l ine. It 
also seems that m.ore attention, than hitherto given, should bv 
directed along such facts. K nowledge of such phenomena are 
important in interpreting the conditions under which the fossils 

1) 'Y. H. l.'WENH~FEL : E nvironment in Sedil~'lentati on an d S t,ratigraphy, 
Bull, GeoJ. Soc. America, Vol. 43, 'pp. 407-423, 1931. 
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811 The Geo~ogic Significance of the Recent M:ollnEca from the Vicinity 

on·ce·lived. Further, we hope to g ive further examples in the future
together with our views on other lines of interesting work or that 
which may be applied to the fossil fauna within the scope of our 
study. Without ' further studies on the various features of the 
recmit molluscan · fauna, a full inrtepre'tation of the fossil one is' 
110t to be expected and an attempt to do EO, cannot be regarded' 
as reasonable. 

I n order to bring A bont interesting results from a fossi l fauna, 
tl, e fo llowlng pointfi 'sholl1d be g iven cOl1-'ideration, those points 
are ; (1) t he kind of fauna common to the (a) tidal zone of sand v, 
muddy" griwelly or rocky environment, (b) subtidal zone of such' 
habitats, (c) and zone'S of various depths of various habitats or' 
environments, (2) the kind of falma common to the (a) open s'ea , (b) ' 
areas near mouths of Jarge rivers, (c) estuaries, (d) bays, and (e) 
promontori es, (3) the kind of fauna common in habitats of high or 
low sali~ity,· or, brackish water8, . stagnant waters, and etc., (4) the 
kind of fauna common to rough water and that common to quiet 
water, (5} the influence of oceanic currents, prevailing winds and 
" T uumni ". on the living and dead fauna, and: (G) the four phases 
6f environment stated by TWENHoFEL. Also studies are needed 
alo])g the lines of the distance a dead shell may be carried, either 
by oceanic current::-, prevailing winds or other agencies. Further 
i t is a1::o nece::mry to make observations on the distance a dead 
shell may be carried !rom the shore sea-,vards, from tho sea land
wards, froin the beach up on the land . 

Shell-repair 
AmoDg the numerous specimons of J"JIle?'ctrix ?1w?'et?'ix LINNAiws 

collected from Nagahama beach, on e was found to have a sort of 
shell-repair line extending from behi.nd the beak to the postero" 
ventral margin of the r ight valve. 

This groove extending from the beak to the postero-ventral 
ma~gin is' about O,5mm. at the broadest point, and merely a line 
at the beak; the concentric growth lines do not appear to tra.ns~ 

velise this groove, but 'become very strcmg 'upon reachi])g it and 
all a1:e 'directed upwards or dorsally on both sides of the groove, 
thereon lateralJJ~' they become obsolete as in the genel:al case of 
the surface sculpture in the shells of thi s "pecies. .This groove 
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i f; not in the least indicated or found as traces ' on the inner side
of the 'hell. 

I t is at present hard' to decide vdlother this may bo a case of 
f'hell-repair or a case of abnormality, Ho\l7ever, it is interestin g' 
to find such a shell in the collection. It may a lso be stated that, 
i t is generalIy regarded that shell s sho'wing traces of shell-r0pair 
::I re indicative of shallow water origin . ThuE', in fossil state t hi:' 
(l::ltum may be found to be of importance in dealing 'with the 
dc·pth of deposition of the strata yielding such interesting foss: 113, 

Recent Concretions 

I n the collection from Nagahama was found a right valve bC'
longing to jJ{e?'et?'ix meretrix LINNAEUS, in the process of becoming 
::I concretion, The valve if; not much WOl'll, the teeth on ly ::Ire 
slightly abraded. Sand grain s together with fragments of shells 
helonging to such genera as Tellina. , JlfytilttS, R aeta, UmbonitLm 
::Ind Co?'bic1tla are found ad·hering to the greater part of the inner 
f;urface and also to the sides of the exterior surface of the shell. 
Tho sand grains aro comp::lctly cemented to the sholl, g iving to· 
it an aspect of a true fossil. 

This sh ell was fou~d on the strand line of Nagahama beach, 
not far distant from the small town of ' Vatanoha. 

Concretions, e::::pecially recent oneE', are in teresting i ll fioveral 
1'0l'lY'ct.S, and their charactoristics have been dealt with by TWEN
n OFELl), The p rocess by which the present concretion had begun 

• i ' h:1.rd to ::::ay, but it may be possible that decaying organic maUrr 
may have been one of the causes, 

However, it appears that the time required for the making of 
a concretion not only differs according to the r esu lting size, but 
al:::o to the kind of nuclei. I n the present case it appear s that 
very little time has elapsed to make the concretion in the view 
that only the teeth have been abraded regardless of the fact that 
other surfaces are expo~ed. Also the sand grains cemented on 
the shell are also sligh tly smoothed, probably by sand abrasion. 

Anoth er concretion ' specimen in the collection appears to have 
de,veloped around the burrow tub s of certain marine annelids such 
a,' those belonging to A?'enicola. At present thero are several 

1) '[WENHOFET.: Treat.ise on Seclimcntat.ion, pp. 6ge-716, ]902. 
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-S13 The Geologic Significance of the Rec~nt Mollusca fr om the Vicinity 

d ifferent species of encrusting Bryozoa occupying the upper and 
under surfaces and some abo the inner part of the tubular holes. 
At several places are found fragments of molluscan shells embed
ded in the material making up the concl'et ion. This concretion 
is made up of hardened fi ne clayey materiaL It is irregular in 
shape and with a boss at its middle, from which radially extend 
fou,r rough branches with two having tubular holes throughout 
their length. The boss is apparentlv excavate. 

This concretion unlike the one mentioned above, seems to 
have taken much more time for iti:i development. Also it seems 
to have been subj ected to weathering for a longer period than 
th e other. 

'8:!r£!\bF6{&i!l!'i1I<lln co ifM1!Ki[:I S -c i1I< ili!.K:}J j:, J:. tf bt,L t:: Jt~ CO W~t.tl:li1:e:> ff1b'U:.., ;:, 0 

3JX:~co 11,\j i'1'i'l2&V;t;ft!ji<\6 -c ~ijt-z'"V;t if!> ;:, ;7Qlll1imV;t ~ < tiY 0 .5}-;(iHJ9 KY.!. -c Tru~1 ~ ;, t;r >b co t ;b 

;:, ;7" *~~ij-;co :ili-<: t:: H : c V;t :j',jiM~ rtt rc- *'- -?"I' t:: jlll'i'UI91jITii co L c. -z'" ih ;:, 0 ;fi{&i&iJtn~ f;t 

rlfr~f'l i=l 1iYl1I·;j:~co i~~t~-z'"~I:.J:.J I I 1:1 c Zj~;fj?mCO /:1:11=1 IC ;'ti-;fjco~lI-lilij';b;:'o ~I:.J:. JIIIJ ~ *;:, Itt. 
.:c: 300 ~coJu!' )r,livriP~lc:'tb';fjK I~f:J"nr l..-C~til!f T;:,Jt , l!iil/"i:, i9~7J.:jjfCOJt;?',riPI13~iJ!i" ~iHt 

t co c. -¥tlc1£Jl -;t b~1-;:' -JJj:V;t*!ii~!>-C ~~I);j,i!f< < f~ c: t::: 0 li>l.1jjf , i~*jllico Jt co :ff;t'£V;t 0> Ii: 
~j\)g', -e if~jt~ KotH: c. ;Jg',:o J: ~ ,~tJ:.}1 1 IC J: ? -e - JliiHci:l:1 -z'".:c: ~1-;6, b i'illiAi-z'" fL~& IC :}J 

i> ih tf b t,Lt:: c *] ,'t::.1JiJ ;" {tl'11l(r9-C' ';;':O l.. , ;'ti-;fjJ:.IC tlk.JS.-j-;:, t G'..JV;t ~.5NI:.J:.}11 1=11~H iliiJ. 

G J.fl c. iJi!. v 1J-z'" lliW k¥,jiUiJfu)r,llj:'C i!]11M:Z ~ t,L t::: t co c. *]·,t::: V'o ~1~ffJ K J: "?-e V;t 9E~:mm b 

ti'.~ :omNi·t , r"E ,z,<:'·lll!tt,L~~j JjJj·:j, jfoJ c:t;r t cot <b <> ;?':J!!H.bJ:.c J: ?-eV;t:kKoifH t CO;?; 

<h:O a Z~CO IJn;lJ: D J'f{nfllUl" -C1t;fj ~1<i-tr!U!.J0-cott:~1>1MI ~ t!t1l0 D i* < ;Jg,,- -eY.!. t::: v' 0 
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Jour. Geol. Soc. Japan, Vol. 43, PI. 46 (15) (NOMURA and HA'l'AI) 

5 

() 

1. Volsella hanley'i. 2. Bamea dilatata. 3. lJferetr'i.'C mcrct7·ix, showing sbell
repair, 4, Bacta magmjica, 5, Epitonium acwll'inatwn. 6. hingu/a unguis. 
7, Yold'ia notabilis. (all in natural size). 
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KERSHAW (1010), £~* (1910), illliili (1925) :&lJ/J\~ (1930, 1932) G:)1Rr~1'C 

J: "':::)l:!&:*~ n -u;) ~ iJ~, m~\j7.(VC ~-t ~ /I'iJ*;Jf[G:):Li!!.J!-9=' vc t r-l:g:j\1iI~iiltG:) IlA 

:b,t;.::jt;fH~ib ~o ~f~Vitr!f7.l\.-P-$±:&V:·*fJ;J:I:~±vc J: -:J'-C ~)JjUtBJ rrJ::.;j:'L ~m11IlJ 

:ill£JI I:& lJ1f[)I \?J> G:#R~ ~ ntd;fJl6t ~1il:~-C:;J(*G:)*;RtJ:f:lli~ ~.1%/:I:\ L.ito 111<09=t 

vc Vifl~~:i:lliJ::. V') !fi!f~!l&iJ~ J: < 1;!1(:if-1t- G n -c ;j;) it. v. 1.0, :gIG Vi~~*<09;QiftN:ill£V:'lrc1iffy'LV') 

/F3'E5t it.~C6VC , Jl::trH~-f1HOvct;k:Ib-C;j;,-v.itt<o (? r:P) tib~?J'G, it 

vc Vifgi~(4U: L. -c !I!~it.1J&mlrc ffXV. -c <0 .7j.ili~ ~ 0 

Claclophlebis !?'igicla (HEER) 

Claclophlebis ? sp , 
? Nilssonic£ sp. 
Nipponoph y ll'tt?n sp. nov, 

. Dacloxylon cfr. tank'oense (STOPES et FUJII) 

Planoxylon Ina·ii SHIMAKURA 

Bmchyphy llurn sp, (AfL C'l'aSSt!1n LESQ,) 

BmchyphyllU7n vu,lgCl?'e (Yezonia vu,lgCl,?'is S. et F.) 
B1'achyoxylon sp . 
Geinitzia sp, nov. 
? Geinitz·ic£ sp, 
C?'ypto?ne?'iopsis cmtiqu,a STOPES et FUJII 

Pamct£p?'cssi noxylon C?'ypto?neT·iopsoides SHIlI£AKURA 

C ecln£s? sp, 
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Pinnule 
Pinl1ule 
Leaf 
Leaf 
Wood 
Wood 
Branch 
Branch 
Wood 
B ranch 
Branch 
Branch 
Wood 
Leaf 
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C ecl?'oxylon cfr, Y encloi STOPES et FUJII 
Piceophyll~trn sp , 

Piceoxylon tmns·iense SHIMAKURA 
Piceoxylon scle?'o meclullosum SHIlI1AKURA 
P iceo.xylon sp , (Cfl'. ctntiquius GOTHAN) 
? Pj'epimts sp, 
Pityophv ll~tm sp, 
Phy lloclacloxylon nfL Gothan·i ·(STOPES) 

P ocloca?'poxylon cfr, cla1cotense TORREY 

C~tp?' essinoxy lon v ect ense B AR-BER 

C~tlJ?' essinoxylon sachal·inense BHIMAKURA 
l 'lmites sp, 

? S ciaciopitytes sp, 

S t?'obilites sp , (AfL mic?'ospO?'opho?'tts HOLIJICK et 

Jmi'FREY) 

Wood 
L eaf 

Wood 
Wood 
Wood 
Leaf 

L eaf 
.Wood 

Wood 
. Wood 

Wood 

Bran ch 
L eaf 

Male cone 

Cyatheacean st em, Polypodiacean rhizome, ·F el'll l'ootlet, Coni
fel'ous cone scale, Seed, and Dicotyledonous l'ootlet?, 

(1) Claclophlebis f j'igicla (HEER) 

W45 i'i3tlliifl:li! J: ~ 7kJE, ~t;f>~ i'i~3lJiL. . /J \~3lFi-v::>.7). -c' * 1t -?~~ i'if*1f-iJ~ ftfb0 

iJ'f. , .=E!JJRG') '5 '!:> I'C i'i JljLJ~*JU,\Hc ~1 i nk *fE~~;*iJ~ :s'z:7Jit1'C f#;-?-C (;) .0 t G') t ib 

.oci ""11ti'ilf'km~, N(~*%f\i'iJ:lIff <I:I :9c.!: Lc;:{i (?) I'C ib-? -c~(7)Tj;1'C a:p~* 

mliJ~~~ lA"JJJj'(~~ G L: < J1;t.oiJ~ , fflx L..t~%f\:5i-t*%f\-cib-?k.!: -t.o.!: <pJJj'( 

m!G');f;lSzl'C U~J, i'in .o o {iiJil G') jU~J:11'C t ~m~:tlliTm H:&ili -t .o c:. .!: iJ~ I±I* 1:I: iJ' 

-?kiJ~ , Cyatheaceae -'f' Polypoc1iaceae I'CJKJ -t .o;f[([tjlb')G') c:. ,n~C') %f\:5i-i'i)JEk J! 

(2) ? Nilssonia BRONGN, 

*lIff J:: ~ ¥m~-1:t-pitlnl-G') .7). -c ib.oo * 1t i'i-!ilj, ~ T ~ ? 1i7J'I'C~:il L.., ;m: 

lIff l'C*fU=~l£v::> :g{\:5i-iJ~ ib D , T:?<Et (Hypoc1erm) i'i/FU)~I/jjt , ~~J i'ili-*,1i:1:I:7f:bv::>* 

*ffiHf!:l J:: ~ ~ .o o *fV'·~;*i'i/F7'E~1:I: ""1 EtI'C 1!l. i A'1~~J <IJ l'C!!!li~ UF'fjD)lt-C ib.o!f;'f 

~ ~5F L.. -C 1~ .o , *1ffli'i!l&1JmG') 1IxW~; J:: ~ r&: D Jl/J~G') t G')iJ~9J:9c1'C ib .o iJ' G 

<p JJj{~G')~~ ~ .!: .o;f;lft-C ib.o iJ~, {J!JJ :tIib: (7)~#R7J~:5i- G 1:1: 01.0,:EIH., -C -tniJ~JJj[~ . 

*ml-C'ib .o :b >1ifli7J'-c-~ 0 0 tEjJJ!ii'ill i'i~~J 9J I'C ib-?-cmk1/1J1G') .x. e -t 1) .'7 A 1'C1!l.-:l: 

H'L-C{;) .oo 
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JJt (7)~;t;{<'~l'jJIYi:i:l!!J:::J: I) >%.0 C 1910 1f. STOPES iJ~~tyro::illVJ:::t.-~i=l 1VH;CJli J: I) 

!&Ji!. I..- Nilssonic~ Q1'ientalis Ie 1i'il5E I..-t-c: t C7)vc:lftt J: < 1);J,LJiS- .oiJ~ , *It~;*v..£ 

rF(7)WIJ~WHfHtl!£tt/f~~-c', tMJJirrill t ;J,~ < x. t o -t 1) l) A M~iJ~ib I), if:: 

Mlc I..-L N. O1'ientc~lis J: I) fii)~'j.til-Cit>.o7.J'blflJ-:flIl-Cfia0b 1..-00 Ginkgo 

bilobc~ V~ t -1 :T'~ 7'::' A 1- 1"'-1 t7.) ttl'a'1IiJ{ l~9(-r.o c ~:J;1);J, J: -::Jtd:l~it c a.o 

_iJ~ , *$C7)·[g:,f:['iJ{~~.o J:, fIIltJl)(n;[~~H 1lliiJ,tx iJ{ b~:ii 1..-, ~~vc T*E[ t it>.o' 

v -c'li[[£U ~ .tL.o 0 

(3) Nipponophyll~vm STOPES et FUJII 

L.tL t3!(TIfJ J: I) W!li!~ l..-a7.J'--:JtdJ,riJi7.J,vc:zp.1'J fl}i( a:-1f-r .otllF.r1im:iJlaJV')~~V{tlEi 
1: it>.o o ~Utfi)~0 7 T 7'7 HJ./t--:JIt-}iV*IOIJ8.3'U-c)JITIfJv t VIe fi~1L1,WiJ{ 

it>.o 0 T *Dtfi )!jI}J~(?:)JHIO)J8. J: I) n!i: I) ~~vc 1-2 3iJ], ~~ fi J:::TIfJfIilHIX-C 1- 2 

/1i, TTIfJtPJ.*llHIX, I"'-1Dtfi J: < !&tt I..-LMu"Jr}j~ Hgtn';' J::: TV-$fi/f~~ c tx 

I), L.I. c ~Dtvra~ fi)1jLlli\'H;[*!JXvc I.!'i 01') b ~'lL b.o 0 

STOPES . JJi;J:I:mU:vc J: I) IDtvt Gnlt Nipponoplvyllmn fi JiIt-f'ID: N, cQ1'daiti

forme iJ{ IIIt-Nt~c.~~~ tLtc L7J & -c'il':> .o iJ{, 4-(7) tt;{<,~ t *~~A.tL.o vcJE51'a1jg 

~~ a:-5F I..- L 1';) .0 0 f!$. I..-T*ItNDt )!jIJE'~*JHfr~C7)51'1rj, cp 'C.-;rtV1il\Fillt~ a:- l [:il0Z1" .Q. 

c IlJjiJ'VC 71%JliJ{il?,J,06 G ~1.. .o iJ' G, ~51'lJ Uf:lli1: it> G :5 0 

STOPES • JJi::J-I'(7)mU:fi NiplJOnophy llU1n c01'daiti f o1'rne a:- Cordaites c 
Cycadioic1ea Vra~VC:1--g. , .:c vWIWi*JU!JXV~;m!f,f11:5.i"'1fi J: I) Cor daites le :lftt!JJf 

1);1.1".0 c ~,"-tc/J> , SEWARD fi Cycadales, A l'aUCllrineae, Podocal'peae 1im:iJlm 

V~ c vlt:10Z a:-~& , DesmiophyllU1l1 Solmsi c vUl1);J:I't hlli:~L b.o o ~i;ff 

fi:zp.Dm~ K~~-r .o1:lIF.r1iaiJIaJ~ c I..- L Ginkgo biloba, A?'c~~wct?'ia Bir.lwi lli, Po do

ca1'pus N agi V'=::flIl, ttlEi1i([iJlaJ c I..- L l'I'ilssonia o?'i entalis (STOPES VC J: .0'), 

C01'daites p?'incipiilil> (JEFFREY' Ie J: :6), C, liizgtilatus (RENAULT, 'STOPES), 

C, F elicis (SEWARD) !t1t!!.cltij0Z I..-L &tciJ~~~~, TDt, NIt, WiWi*JlfutCl)5.i-

1'ri, tMJlirr:l!t, ~~A*Jl,r~ (Transfusion tissue) V1f1!!~, *$v*~~~leJt:-L~ 1)" 

?1.. D esmiophyllum So lmsi c v~f);J:[g:, 1b .w106 'L ~t1}:tJi3 -C;P.o 0 

(4) Brachyphyllum BRONGNIART 

-( 117) -
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tf~*.) r:p K r.tj}WBi!J:jf!:rJ /'Ctil\\~~J: B 1'cwhyphy'llwm Kmt ~ qt-c J: 0 t rDiI' = 

_l!It;j£'ib:O o 5f~-r.t S 1'OPES 2ifrJJJg~:;J~:(7)Wi11:f1: J: --:J-C Y ezonic! V~!lga1'is ~ L -C 11C. 

1i&C; iL:k t (7)K~ < -J$( L .:c ~ !j<;l_Ff-ft;-c*Ez.T (7) ~IW~K1Uiit (Ilypodel'mic scleren

chyma) -?*=tr!\~*1'C J:0-c!j<;lH~':::5'~ GiL -C?l:O o J El!'FliEY 11:f1: J: :0 ,l::IIJrnm: 

frrD Y ezon-ia v~! lgcwis r.t -New YOl'k (7) K l'eischeTville ~O) B1'acliyphyll'L!1n 

1naC1'OCa1'p~!1n N EWB, ( == B , C1'aSStL1n L'ESQUEREUX) ,l: 1m - ,l: rD L ,l: -C' iV :0 ii' , 
SEWARD r.t fj'fj m(7)~ IHlli:,l:~r....-CiJ> B, vulga1'is UJl1Jqt-C.%:Oo =f-5to.)~;:;j·~Sl- ft 

o 

Gcinitz-ia Bmchyphyl/.um vulga?'e 

Thuja and Thuiles Juniperus Bmchyphyll1l7n sp, 

l1t 2 l!'ll i')J fZ C1) rl~ iliH:~'O~l!'ll , r.P;Sl<:f;tf,jft, 1fxM'J;j;!jHr: 'i 111::5 V;t * 1l1), !r.,\-ir 1j{!itt::5 
, V;t~lJjll1) , &,10-r.I" C1) II!IV;ttMn~m , ~~M:lift W-JWi*,rI Jm , 

5f~= r.t At1'otaxis-? B mchyphylht1n expanSU1n (STERNBERG) K1b/,:k j}W:)l17) 

:13t'~ .. C, aJliJ>K B, Vtt lga1'is ,l: r.t~:o L, ~1L(7)'~'E!f"c' t A t 1'ot axis (REID K 

J: .:o) ,l: l&5J Ij /:l:l 3l~.:o ( ~~ -:-' I~])o 1f£(7) *!UIMi;JRft il[liUj!k-c;i.\~ li'!.Jli llfti1J::K I± ~AK;\lif.~~ir' 

A "f3Z.ft -t :.--~}v . -~ !7 ~-1 T /'C 1b/. :kj}lIiJ1.rD ;f3t'~tt1:iiJ'JE: k !i /±\ C; iL.:o iI~ , IlJl 

- ( 118)-



873 

li~coT JtI7~~jtf3lt'tft: 1t!!. vc J: '0Lmr;M-.!: hll5J IJ ~ h ~ .!: :L; lih, ~fi;M- Jb /J,~tJff 

-:l'CO 1[iJ~:y.~ vc J: D ft: 17~ 1:iltrtt~,~* t t%®i ~ 'ttL 11~ \,AtL o J EFFREY BZ: VC J: ~ .!: 

C1'vptome1'iopsis Ii Geinitzia VC {i2:% ~ n, Am ucal'ia ceae VC ~ l' ~ .!: CO i:: .!: 

-c ib ~ iJ" , S TOPES , SEWARD ~/IC J: '0 L :j~tr.~ ~ ntct* vc f;j··NriIT, ~~~VCJt:.vt 

.0 A l'aucal'i a a':1 ' I:1~ Iill'kt( Y\,At*tt (J;j''; 3 \liiilIJ" 

tc Geinitz ia R eichen bachi (GEI N ,) II[ mmifW. L L!iS-~ '/;", 

* ~ CO!!]I~ VCJt:. L*ilECO:gi: ,/;, ib .0 0 ~~CO iilIH:l!t Jb C1'ypt o-

1Jte1'io lJsis .!: Ii :!!~'0 L!iS- D, fffr L \,A f:)It it!JU~.r-.... L!iS- .0 

~~-=Ii JmFF-I';,:~ t'f'f L , ;tt co ~j jffi Ii l jlj 1 ~iJgvc~ < 

':j:':rJ;;:VC 1 * CO;fMfl lrrill ( ?) ,/; >illi'0LJ;;)~ o tUmCOtil'f:iJ!l 

1i1:!iHf-iJ"m:~\,Atc~%G t;r: \,AiJ' , ]'Z 1i~r~5l 1J 1';,: /% VCA .o 

Jbco j) ' M,rl.hl';,:\,A (!Jg 3 lJiiilT)o 

(6) Piceophyllttm O GURA 

tl"E 3 fi;lj Geinitzia (7) 3;~ 

(7);fj'i(~t#fmllBl 

jt~)'I- oJ:! VC Ii '7 '/' f4:fT[I4'!lJ cl)~~ .!: ~.r-.... G n.o Jb CO iJ"/'iJ t;r: D 1k~ rll ib ~ 0 JI:I::~co oJ:! vc 
Wili'iififf.- k ~71~C·1r.;f:jJlf(,f/IC/HW)l lrrill t'f'f L, oJ:!:rJ;;:11[ fif-1JtVC 'ill ;t: htc -*lli~* t 

"%t" t co ,/;'> ib ~o ~r?~ Mij~j .!I1t;r: :;f~*IU)J(i),j) , G r&: !J TEt 1h ib .o~1fc' , m~ P icea (7) 

~VClrx:t 1!J. L!iS-~o J]i{ \,A ~1)3jHcJt:.L Pityites SEWARD VCA~ 'b CO VCJ&V.1';,: \,A 

'/;~8Jli;,vc Pimts ~-C iiI';,: \,Ail> G Piceop hy lh t1n O GURA VC /% ~ 'tttcj] '/;~ J: \,A .!: 

~.r-.....o o '!~ L P. simplex.!: Ii ~ L <;ffii& L, Picect M aximowi, P. po lita ~ 

CO r)~~~ vL.l:U0Z i3':1 fW. L !is- .0 0 

ii',], :A~~ib.o II§jjjffi t~ LtM)l lrrill H7t~ oJ:!:rJ;;:VC J: < ~jt Ltc f-1BOc{i2,;t: ntc 1 

;]:lli~:*J) ib ~~ t J%/±l ~ htc'/;" JL L CO !l!.lliVC Jt:.Lm~ Ced 1·ttS CO~VC:/OCJb ~\,A 

-.!: ;~.r-....G ,fL.oo 

(7 ) St1'obilit es LIN DLEY et H UTTON 
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~*kt 4mmlfl:!JOJfYJOOJ~"C't.iWi< 2 *ijl,1J:)~-~fF0t'C:o ~13:9<tG') ~idl:g.{\ktf*tf~ 

n-cb1:r.0iJ{, .:cOJJiIiljjfjlcU&11l11 0J IH;~:iJ{ib !J, .:c ~ 9'I'c:jEt}G L.0J;JdlX~~"% 

A., -c'JiS.:o 0 *\'l!iOJ% c fl%~iJ' Gift L. -cf:ENtilifaJ)j* 9' Taxodiaceae iJ' Cupl'es~ 

sceae OJ iAik;jE c ,~, ktn .:0 0 

1l!!1LJ::tm-TtI[[f!l10J ;jEOJ {t;fiOJ~ < r-t Stl'ob-ilites 1:r. .:0 mJ.f:i OJ Tire -1'6~ n-c 

JiS.:oiJ'i: , ~ < ktj:n ~-C'Fl:g.{\;j::I'It~OJaAiJ'1:r.1ifHEkt:J;/j:0o HOLLICK c JEFFREY 

male cone kt*]l~-c~~1:r.lb OJ"C'*lI/"~;*~~A«flJ~ PAllEt' , 1E~~}kt1f~-C' , aA 

iJ' I'C *i;;j'~~;r c ~ '0 -c JiS .:0 0 

;f.q,1'C !1:r;;7j.:j1t~f§,~ ~M'0k*:g.{\·;J\AtWi:J\:;~1'C 1~~ < r~F,gJO)~ ~* L. ~ To 

(Resume) 

Preliminary Report on Some Cretaceous 
Plants from Karahuto 

By 

MiE'aburo SBIMAKURA 

The structure of some Cretaceous plants collected from Karahuto (South 
Saghalin) are studied under the microscope an d their afliuities are discussed. 
The material comprise; 

1. Cladophlebis jrigida (HEER). 

Several pinnulae with well preserved vascular bundles. 
2. ? Nilssonia sp. 

A pm·t of parallel-veined leaf: it is more simply constructed than in Nils
sonia or·iental·is described by STaPES. 

3. Nipponophyllum sp. 
A part of parallel-veined leaf with well developed palisade t issue, hypodermis, 

endodermis, and . sclerenchyma, without resin canal. In structure it · is nearer to 
NipponophyZlum conlait'ijonne Sl'OPES et FUJII than to allY other gymnospermous 
leaves such as Ginkgo biloba , A1'CHtCa7'ia Bidwilli, Podoca?'1)us Nagi, Co?'Claites spp., 
Nilssonia o?'ientalis, an~ DesmiophyZlum Solmsi, but the two are not the same in 
species. 

4. Bmchyphyllmn spp. 
Two forms are found: olle is quite identical wiLh Yezonia vulga?'is S'roPEs et 

F UJII (Brachyphyllum 1:ulgare), while the other is structurally new, and is some: 
what like B. crassum. 

5. Geinitzia and C?·yptomeriopsis. 

- (120)-
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Three forms are found: the first form is identical with Cl'yptomeriops~ ant·i
glla STOPES et F u.TII; the second, represented by a curvecl acerousleaf, somewhat 
resembles Geinitz'ia ReichenLacMi HOLLICK et JEFFREY in stl'Ucture ; the third is 
a poorly preserved branch with compressed linear leaves. 

6. Piceophyllum sp. 
Leaf of Picea sp. with two res in canals and a vascular b undle surrounded by 

well ' developed endodermis. . 
7. Strobilites sp. (aff. miCI'OSpOl'ophonLs HOLLICK et JEFFREY). 

Staminate strobile of taxodiacean or cupl'essacean plants. 

Explanation of Plate. 

1. Claclophleb~ fl'igicZa ; transverse section of the pinnule. 
2. ? Nilssoni x sp.; t ransverse section of the leaf. 
3. N1pponophyllum sp.; transverSe section of the leaf. 
4. P iceophyllu1n sp.; transverse section of the leaf. 
5. CryptG1neriops~ ant-iqua ; tral+sverse section of the leaf. 
6. The same ; longitudin a l section of the branch. 
7. Gein'itzia sp. ; transverse section of the branch. 
8. BmchYphyllum sp ,; transverse section of the branch. 
9. Bmchyphyllum vulgctre ; longitudinal section of the leaf. 

10. ? Ge'init zia sp,; transverse section of the branch. 
11. Stl'obilites sp.; t ransverse section of the male cone. 
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24. On the Classification a nd Phylogenetic 
Relation of Genera of the Melobesiae 

By 

WATARU ISHIJIMA 

(l'1,ead Nov. 30, 1935; I'eceivecl Sept. 8, 1936.) 

At present OUr taxonomic knowledge of the Melobesiae is far 
from satisfactory. Moreover, in our country, very little attention 
has hitherto been devoted to the recent forms of this g roup. 

For a long time great diversity of opillion has prevailed as to 
the classification of the Melobesiae. Of prime importance for this 
purpose is the disposition of conceptacles according to M. FOSLIE 
and the microf' tructure and developmen t of reproductive organ 
according to HEYDLICH. The controver sy continued until Mme 
Paul LEMOINE for the first time, in 1911, called attention to the 
anatomical distinction recognizable between various genera, which 
has a very important bearing on the determination of fossil forms, 
because they can hardly be expected always to have traces of 
their r eproductive organs preserved. I n treating classification, of 
course, we feel the rieed of studying the shape, position and struc
ture of concr·ptacles. 

In 192.$, Mme LEMOINEt) established a new genus JJ1esophyll~6m 
fOT species havin g the distinctly stratifi d and zonate hypothallium 
previously considered by her to be characteristi c of the genus 
L ithophyllum, combined with the many-orificed tetrasporangial sori 
previously considered characteristic of the genus Lithothamnium. 

The geological range of the genus 111esophytl~6m is Upper 
Cretaceous to Recent, its species hi.therto known being; ]J1. pa?'onC61, 

1) P . LEMOINE: Un nouveau genre de Melobesiees, MesophyJluID, Bull. Soc. 
Bot. Fmuce, sel'. 5, T . 4, (]928), pp. 251-254. 
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RUN., Upper Cretaceous ; 11l. vignyense LEhl. , Montian; 111. schencki 
H AWE, Eocene; .M. conc?'etnm LEU., Lower Oligocene; 11l. ithmi 
H OWE, Oligocene ; 111[. va'l.bghani (HOWE), Oligocene ; 111. 1conitzae 
LEM., Miocene ; jJl[. Cb'l.bstmicLC'l.Lm LEM., ? 

I n the annexed table 2, are listed the genera of the Coral
linacaea ; in the first three columns those of the Melobesiae ac
cepted by FOSLIE, LEMOINE and HOWE respectively, and in the 
next two those of the Corallinae accepted by WEBER and ENDo 
r espectively, while in the last one are given the genera of the 
Melobesiae and Corallinae now thought to be valid by me. 

The phyletic relatiom hip of these genera m ust now be revised 
with the new iiltroduction of Mesophyllum with the diflgnostic 
featUres and geologieal range a. stated above in to the system , and 
my own view in this respect i .' expressed in table 1 

Table 1. 

\ 

oJ ,J "i 
.L 

· j I,g I'~ ,l · ~ ~ 
, 1- .. <l .... .. ~ .i · u """" 

.~ .} !:;[! :':!: y ~ 1-.:1' § ~ J'- : . 
UL. 

j ~ f If ;---
":i: ~ 
" 

~ ~ -'l -'l ...:J 

~ ~ " 
'd&'. "-

"-w-Vl.. 
<j 

~ 
~ 
'" m... 
~ e 
V) 

In closing, I wish to express my cordial thanks to Prof. H. 
Y ABE of the Institute of Geology and Palaeontology , Tohoku Im
perial University, Senc1ai , for his kind h elp and criti cisms given 
me during the preparation of this note. 
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25. New Species of Foraminifera from 
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By 
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D42 

It has been known for many years that some of the Neogene 
rocks of the coast of Aki-gun, Tosa ProvincE', Japan contain 
ForanJ.inifera in large numbers though we have no information 
published about the detai ls of the fauna'. 

The present article comprises only descriptions of uew forms 
of Neogene and r ecent Foraminifera collected by Prof. H. YABE 
and Mr. S. NOMURA from the dist.rict. General accounts of the 
fossil foraminifera and of the recent forms from the adjacent 'rosa 
Bay will appeal' in my arti:cre':' enti.tled, "On Recent Foraminifera 
found in TOEa Bay and F ossi l Foraminifera from. th e Pliocene of 
Aki-glllJ, Tosa Province, Japan ". 

A t this place I wish to expreFs my sincere thank to Prof. 
H. Y ABE for kindly correcting this note before pll blication and 
a lso for the suggestions given me throughout the course of study. 
Acknowledgements are also due to him as well as MI'. S. NOi\ITm.A 
for kindly submitting their collection to my study. 

Quinq~~elocl(,lina yabei n. sp . 

P I. 51 (17), Figs. 1 a- c. 

Test compressed, slightly longel' than broa d ; p eriphery sharply angled, 
more 01' less carinate; wall ornamented with fine longitud in al striations; 

aper1.ul'al end not produced, b"sal end broadly 1'0ul1ded; aperture oval, 

with bifid tooth. Lel1gth Ie ' s than 1.2 mm. 

Holot) 'pe (Reg. No. 21385':";') , from the r-;hore sands of Kanno-

" Jour. Ge01. Soc, J apal1, 1936 (in J apanese). 
*" R egister number of specimen stored in collection of Inst.itu t.e of Geology 

anel Palaeontology, T6boku Imperial Unive J'sity, Sendai, Japan. 
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ura, Aki-gun, Japan ; Recent. 
Th is .-pecies differs from Q. d'l.6templei D'ORBIGNY which was 

originally described from the 1Vl iocene of the Vienna Basin in 
much finely striated surface of test, It is very similar to Q. st1'i 
atu la O USHMAN in tho striation but is quite different in th e shape 
of the aper ture. 

Q'l.6i n queloc'l.dina conto?'ta st?'iata n . subsp. 

PI. 51 (17), Figs. 2 a-c . . 

The pro. 'ent su be pecies differs from the typical form of conto?'ta 
in the .triated surface of chambers. Q. conto?'ta D' ORBIGNY was 
originally described from the Miocene of the Vien na Basin and 
has a smooth surface . Length about 0.5 mm ; breadth 0. 3 mm or 
more. 

Holotype (Reg. 'No. 21389), from the P liocene of T6noha.ma, 
Aki-gun, Japan . 

This new form occurs commonly in the P liocene and recent 
faunas of Japan but has hitherto not been deEcl'ibed. 

F lin tina japoni ca n. sp. 

P I. 51 (17), Figs. 3 a- c. 

Test somewhat comp r essecl , p er iphery br oadly rounded ; chambers dis
ti net, each coil composed of tru:ee chambers in a single p lane; sutu r e 
fairly dist inct, slightly depressed; wall smoot h ; apert lll'e br oadly oval, 
with a distinct bifi d t oot h and thicken cd lip . Diamet er about Imm ; 
thickness 0.3 mm. 

H olotype (Reg. No. 21386), from the shore :::ands of Kanno
ura, Aki-gul1, Japan ; Recent. 

Thi s is a distin ct .·pecies common in the shore sand of Kanno
nra, but is not yet known from elsewhere. The genu:::, Flintina 
is in most of its species confi ned to the Indo-Pacific region, 

Flin ti na normwai n. sp. 

P I. 51 (17), Fig , 4 a-c. 

Test triloculin e, becoming p lanosp iral in adu lt; p eripher y broadly 
r ounded ; chambers distin ct , inflat ed ; su tm'es sOlY{ewhat depressed ; wall 
smooth, polished ; aperture large, with thickened lip an d complex tooth . 
Diamet er about 0.7 mm ; t hickness 0,3 mm. 
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H olotype (Reg. No. 21387), from the shore sands of Kanno
ura, Aki-gun , Japan; Recent. 

This species resembles F. b?'CLclyancL CUSHMAN, t he genotype 
species, in the triloculine test, but is easily distin guished from. it 
by the smooth surface of the cham bors. 

FlintincL clep?'essa n. sp. 

P I. 51 (17), Figs. 5 a-c. 

Test depressed, per ipher y acute but not carinate; crambers in early 
stage quinqueloculine, three last chambers in a s ingle p lane making up 
adult coil; chambers slightly inflated, last formed one much compressed 
and small; su tlU'es distinct, slightly depressed; w~ll po lished, ornamented 
with numerous fine longitudinal or oblique striat ious ; a perture o\"aJ, with 
a simple produced tooth, very slight lipped . D iame ter up to 0.8 mm. 

Holotype (R eg. No, 21388), frol11. th e shore sand s of Kannoura, 
Aki-gun, Japan ; Recent, 

The present form stands between F. japunica aD d F. nomtL?'ai 
in the construction of the test, but i:; easily di stinguish ed from. 
them by chambers with acute periphery. 

ClCLvulina, tosae'nsis n . sp. 

P I. 52 (18), F.ig:· . 2, 3, 

Tes t large, elongate, early p ortion pyramidal, h'iserial. luter uniseria l , 
generally r ounded in transverse section; chambers inflat ed, incr easing ra ther 
un iforml y in size, iu uniserial portion, somewhat indist inct in h'iseria l 
pOl'tion; wall coar sely arenaceous, variable; aperture terminal in adult, 
circular. Length up to 1.5mm. 

Holotyp e (Reg. No. 21391), from the P liocone of Tonohmna, 
Aki-gun, Japan . 

The present form i.R Jarger than aDY other species of this 
genus found in th is district, amI is characterized by di.stinctly 
inflated chambers of the uniserial portion. 

ClamdinCL yallei alciensis n. subsp. 

P I. 52 (1 8), Figs. 4,5. 

Differs from the typical C. yabei ASANO in coarsely ar enaceou s 
texture. L ength up to 1.0 mm. 

H olotype (Reg. No. 21390), from the Pliocene of Tonohama, 
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Aki-g Ul1 , Japan. 
The present form is distingui 'hed from C. tosaensis above d s

cribed by the cyl indrical uniserial portion consisting of chambers 
almost uniform in d iameters. 

Ep'istomcwia yabei n. sp. 

Pl. 52 (18), F iga. 1 a -c. 

Test large, depress3d trochoid; chambers numer ous, a bou t 11-13 in 
fin al coil, with di st inct sup pl ementar y chamberlets on umbil icus of ventra l 

s ide ; sutures distinct , mu ch depressed j wall rather coru:sely p er for at ed ; 
apert ur es vent r a lly at per iphery of secondary cha rnberlet s, with elongate 
supplementary ap er t ures opened a long sutur es at inner edge of chamber s . 

Diameter ab out 1.3 mm. 

H oJotype (Reg. Jo. 21392), fronl th e sh ore sands of K anno
ura , Aki-gulJ, Japan ; Recent. 

This species is based on only two specimens, but is so charac
teristic that any further explanati on seems unlJ ecessary. There 
are several difference::; recognizable between th is species and E . 
1'i mosa (PARKER and JONES) ; among others, the latter is cha rac
terized by having about 6 decidedly fewer, inflated, chambers 
which rapidely enlarges. 

Explanation of P lato 51 (17) 

F igs . l a-c. Q~!in .uelowlina yab ei n . sp . x50 
Figs . 2 a - c. Q'lIinq~!elocu lina conto?·tc! st?'i c!ta n . subsp. X 35 
Figs . 3 a- c. ]i' lint·inc! .iap onica n . sp . x50 
F igs. 4 a- c. FI·intinc! nom1wa·i n . sp. X 50 
F igs . 5 a- c. F z.int in a dep?·essa. n. sp . X 50 

Fjgs. 1 a-c. 

Figs. 2, 3 . 

F igs. 4, 5. 
Figs. 6 a, b. 
F igs. 7 a, b. 

Explanation of P lato 52 (18) 

i!Jpistomo?'ia' y ab1i n. sp . x 50 
Glavulina tosaensis n. sp. x 50 
Glavulina v abei akiens·is n . subsp. X 40 
S ilJhogenc?'incb ?'aJJhanx (PARKE R &; J ONES). 

N onion bmlean'um (D'O RBIGNY). X SO 
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" ±1~~~JUt~nL£M!J[ c!: ±1t;:~'2<:~~tl\E~F*,r'I!t1t15fffL~, ijil'i c!: (7,) J:ti!i!Ulgrft" (J1!!.'m:L{J~r;JtI.;, 

~ 44 ~, 1:Ii 520 ~X, IIfHII 12 !.r;) l'cll'It'L, JI~t!k'? tdIfL~Jil'i(7,)~fr*.ill(7,)J".. Ii: , t.f.Kiill jF£ L.. tcc 
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