
a it"' 1;-±.~ ~~ 
~t· ;~li 
Transactions and Proceedings 

of the 

Palaeontological Society of Japan 

Ri':f ;fop 14 ~ 

1939 

iJ¥; 14 .!iJ)E 

No. 1 4 

(:t1\l.'it~~Hi;F; ~;; 46 :'~ ~ 544-5-17 g[£ :J'J.tXil1)) 

[Reprinted from Jour. Geol. Soc. J apan, Vol. 46. Nos. 544-547.] 

Palaeontological Society of J apan 

• 



:k CONTENTS 

'* Transactions 

77. Seiji INAGAKI, A New Miocene Brachygnatha Cr ab from Yuda, I wate Prefecture, 

Japan (Published January 20) ...... .. ...... .......... : ......................... .. .. 1 

*'¥-I~~m-;ft~m O)r:p!illf*1BEtd~¥ 1 !ilIfflll OiliiW) (1 Jl 20 8!£~) .. .......... ra :Iii ~ :::. 2 

78. Kotora 1V[. RATAI and Syozo NISIYAlIiA, Palaeontological Notes on Certain 

Japanese Scallops (Published January 20) ........ .. ... ... ....... .' . . .. . . .. . . .. . . . . .. 3 

~~ 8*oc$Ji.TI:Jlilil'l O) i5&IjjJ~(jg~il4jr (:JffliW) CIJl 20 8!£~) ...... :J.lll ;if 11, iJE·i1!j III ~' :=' 12 

79. ~t.xm~~tl.:;"JFi'if£~.&~Ji~f4 (~ 1 $) ¥i'J~t.~:j:f:~:&':r:i*Jlfi!I ~ggiFC."JFi'if£~'&ijiJi (2 }I 20 B 
'1&Z*) ........ ............... .... .. ...... ......... , .. ; .. ~ ... .. ............. ~ * 1ff - 13 

Koitl SUZUKI, Mat,erials fo r the Knowledge of the Cenozoic Non·Marine Mollusca of 

North Cbina (Part n (Summary) (Published February 20 )···· " . . " . . " " .. " . . .. " " " 31 

80. ilisakatsu Y ABE and Toshio SUGIYAMA, Two New I nterest ing Tertiary Hydrozoa 

from the Philippine Islands (Published March 20 ) ....... ... . . . .. . . .. .. ........... 35 

71 V '1e;/OC O)~~nt<b ~ 1t1::::.*tl""'11·'·'O '/72 !ilIfflllld,.tv'-c (~fiiiW) ( 3 Jl 20 8!£~) ..... . 
.. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. "* -1.4S :&: }'i'1'* III Iffk. JilS 38 

81. Joseph A. CUSHMAN, Notes on Some. Foraminifera Descr ibed by SCHWGER from 

the P liocene of Kar Nicobar (P ublished March 20) .. · . : .· ......... ·.. .... . .. ... .. . 39 

j; - ;~ . =- ::l .... , . - ;~ OJ !!.~!ilIfM.J: ~ v.=L ? - 7/ -.13:; K .J: 1) ~iljlilt~ G tt- tc flIl~O) ;ff:rLiff\iC ff',.t-c (~W) 

C4 Jl 20 8 !£~)""""" """ """" """" .. Joseph A. CUSIUIAN Uil:iW Lf~lEI19NI\) 44 

82. Shoshiro HANZAWA, On the OcculTence of A C8j'v ttlina , an Encrusting FOl'm of 

Foraminifera in the Jurassic Torinosu Limestone from the Kwanto Mountain-

land, Central J apan (Published April 20) .... ...... .. .... ..... ... ...... .. .......... 45 

rMilJRJlJit!!.~ / J[::r:i1K~ .. qll'C &~1'I1f.i:llt;ff:rL£t! A C8l'vttl'ina 0) i!f I:B i - ~ $ vd..t-c (Wtilii ) C4 8 20 13 
!£~) ........ . . .. ..•. .. ... . ... . ...... ..... . ...... . . . . , ......... .... . , . . . ,,~ #'Ii: lE flY ,))11 . 47 

83. Seid6 ENDO, A Pleistoce~e Flol'a fl'om Kagosima, Kyusyu, Japan (Published 

April 20) .. ..... , ....... .. . .. . .... , . ....... .... . .. . . . , ... . . . . .. , ...... . . , . .. , . ... ... . 48 

:iu:rHlllUi§6W;f;i!f1l!!ilIfii!::fIIi:IjjJ{t::r:i (~tilii ) (4 J~ 20 8~~) ............ · ...... · .. jlli: Jw. ~ ~ 51 

~ ~ Proceedings .. , ...... . . ".,. .... .......... 53 



'. f '')\J- '" , ~, i "~ J... ; .... ~t· ' / •• , ' ,I ~ - ~ ;. • .I ..... '.;.; 

('frans ,tctfons of tIle Palaeontologic:ilSociety of' ~a}lal:l) 
_ . . ' t 

. . i ,;- ) 

77. ,A New ,Mio..c(?ne Brachygnatha Crab from 
- -Yuda; IWt!lte Prefectur.e~ ,Japan 

r,' f 

(Dedicated to Dr. S. Tokunagal 

B~ 

Seizr IN AGAKI 

(Read June 11 th; received September 30 th, i938) 
,... ( J • 1 _ ' . . ' , : 

The fossil described here is a brachygnatha crab from the Mioqene deposits of 
Yuda, Killtaiti-mura (l~ear Huk'uoka-lll,ati), Ninohe-g6ri, Iwa:fe Pr~fecture. From 

J .. ' I ,...., \' \ " " \..... ' 

the stratigraphy of the district as worlEed by Mr. Yanosuke O'l'UKAJ) in 1934:_ tho 
hdri~~n from which the maferial came BeelUS to belong t~ OTUK.'\"S lower i{adono
Eawa series and Its geological age to' the Miocene. , . 

t. , I , .... &. _ i,' _ . 

The mat~rial consists of a 110qule of gray sandy mudstone, containing two 
fossil crabs, fairly -~vell p~·esel\·e~ , ' the one 'lying abov~ th~ 6ther,\ 'th~ lower ' showi~g 
its dorsal Bu;face and t.he upper its 'ventral surface'., A.lthough tl~e sex of the forme~' 
is u;ucert~in, ' the -latt~r is' unmi~t~kab\y female. Both specil;;'en's belong to the same 
species, ~:nd probabiy to ' .the geq~l s Scylla. They cl~sely re~emble Scylla se,1Tata 
(FOHSK.tI)~\ which is n~w distr~buted on the Japanese coasts -from Sagalui Bay ' to 
Tai~an (Fo;'moEa), but differ slightly fro~ it in the ' aspe9ts of the carapace. The 
writer thinks that the fossil sp-'-ecimens sholiJd n~t be identi'fied with Scylla 8e?';'ata, 
believing it to be a new species , or a variety of it. Though the total Dumber of 
spines at the anterior margin of the merus of the cheliped is unknown, the Dl'tmber 
of which is important in classifying this group of crab, the writer deems that the 
fos,·il specimens deserve a new name. 

. ...,.. -
Scylla rniocenica INAGAKI, n. sp. 

PI. 3 (1), Figs. 1-2, 

Description: - Holotype (Fig. 1). Carapace broadly spindle, somewhat 'hexa
gonaf slia-ped; dorsal su rface moderately" convex, smooth; antero-Iat~ral margin 
armed w~th lJine teeth; rather 'acute,"arranged closely together. Orbital region l:as 
foUl' rostrums, but iII pr()served, h ence indiscernible, except. their bami .parts. 

. . 

1) Y. OnTKA : Tertiary Structures of the North-western End of the Kitakami Mountain.land, 
Iwate Prefecture, Japan. Bull. Eal't.hq. Res, Inst" Tukyo Imp. Univ., Vol. XII. pt. 3, pp. 583- 599. 
193'1. - . _ 

2) A. ALCOCK: The Brachyum Cyclometopa,- Part 2, A Revi sion of 'Cyclom etopa 'with an Account. 
of th e Famlies Portunidae, Cancridae, and Corystidae, p. 27, 1899. 

1 



36 S. I NAGAKI 

Shallow groove extends obliquely' "forward between hepatogastric and branchial 
regions; meso-gastric and meta-gastrtc . regions moderately elevated, bearing no 
obvious tubercles; cardiac region comparatively small, almost fuses with meta
gastric region; branchial regio)} fairly large and elevated; cheliped rather large ; 
palm, broadly thickened, slightly shorter than dactylus, and be~rs distinct spine 
on bac:al part; merus also broad, bearing strong, quite ,obtuse spines on anterior 
margin, but 0111y two of them visible. Length of caparace 39.5 mm., width 68.0 
mm'" Paratype (Fig. 2). Abdomen rather large, consists of Eeven distinct seg
ment~.~ sternum may a160 be c1early separated into eight tho.{,acic somites; fourth 
so~ite correspond with cheliped, fifth .to eighth with ambulatory legs. These five 
somites divided symmetrically by median· groove; first and second Dot observable; 
ambulatory legs fairly large, somewhat compressed, their distal extremities damaged; 
mouth parts crushed and st.retched off the sternum, external maxilliped quite large. 

Type specimens are preserved in the Seventh Middlo School of Tokyo. 
Remarks :-Jlldging from the very natural position in which they were found, 

the creatures probably met instanta~eous death at the sea-bottom. These fossils' 
: trollgly resemble Scylla Se?Tata in having four rostrums and in the expanded 
cheliped, in the shape of the carapace, in the arrangement of the antero-lateral 
1oeth, and in the short epibranchial spine. but are discriminated from this species 
by th/~ ontline of the carapace. They are similar to some I3pecies of the genus 
Portun1ls, especiaUy to P. t?'i!ube?'ctdatus MIERSl\ in the general outline of the cara
pac(', but the ep:branchial spine is not ('xtended, the proximal part' of the fOl~rth 
mnbulatory l~g is much slender and the mel'lls of the cheliped is shorte~· . 

The 'Y~iter wishes to express his warmest thanks to M('ssrs . . KOiti SUZUKI and 
Fuyuji TAKAI for their kind advices and to Dr. 18ao TAKI for his loan of various 
liwrature on the subject. Thanks are also due to Mr. Tatuzo 1WAHUNE, whose 
court('f;y made it possible for the writer to study this material: 

*=fJlw.~ EEl -tt~ FI~ 0) 9='M{f!E~!li· 1 Mm Goo~) 

m m ~ 
~1t15r.t£,-'¥~-=F iHl;.~ IIl -;f:tUl}IIlJit€-r:', 7c O) i.llUl:\M1;Lr.tj(~.!}!±0) T-ll"jl/" / ~M$'(!-r:'(b;;' 0 ~*O)~ff::)IH!H;t 

Jti¥x(fg YCJil<, 2 flMlIltv'1!1t.r ~ il-"? -c Jit€f 0 J:$ O) >/, 0) r.tMillll O) %Jl1l;6> G JUJU: ./ilifii!i? :~ .tt- ;;, ]}', TIfBO)lilJljr.t!i'lJf.~ L· . . ~ - r ' .' 0 

t.rv'o m~*~ >/, IRJ - 'ij!KRllil" *1:IrAl;~w.iYH~~ :'C. ~;;'*"'IIj[j:7t~I'(ill't-;-;;, Scylla scrmta (FORSKAL) r /::1 '¥ 9 

;//"Y ~ J ,I'( mif!.:! L. L m ;;'"0 # l¥~ 0) 9i-% f1: p&?'tunttS t1·itube.?·culatus (Mnms)! ;//"Y < J 0) -'C:.tt- YC >bJW. -c m;;, 0 :7]

·~J:1!l:~t.rl1~n~J:li:iiP O) illj~ldj{'-H' ;;' ~iIlY&:v~7FIl)j -r:'cb;;' :IJ~, tillk CI) Il:/i J: ~ Ji!. nl;:1t15tt~*a:Jifr~.ill ~ 1'J!?Cb, ZYC Scylla, 

1) T SAKAI: Crabs of Japan, pp. 133-134, Text-fig. 63, 1936. (in J apanese). 
T. SAKAI: Op. cit., p. 129. pI. 37. 1936. . 

_ . ~ -
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F ig. 1. Dorsal aspect x]. 

F ig. 2. Ventral aspec t xl 



I 

78. Palaeontological Notes on Certain 
Japanese . Scallops 

By 

Kotora M. RATAI and Syozo' ~ISIYAMA 

(The Institute of Geology and Palaeonto~ogy, Tohoku Imperial University, 
Sendai, Japan, . Read Oct, 8 th ; and Receive'd Oct, 18 th, 1938) .' 

-In the ' present note the writers wish to give remarks on , certain JapallElSe ' 
species of fossil scallops, which are from the Neogene deposits -of the borderland 

_'Of the ~Fall: Sea in the ' maill, for two reasom, namely, because the specie'3 of this 
genus a-£.:o. .; of much value in stratigraphy and correlation on the one hand, anct 
because heir degree of variation and Dumber of species is remarkable on tho 
other. 

H ere' the writers wish to record their warmest thanks to Prof. H. YABE of 
the Institnte of Geology and Palaeontology, T6hoku Imperial University, Sendai, 
where the present work was undertaken, for kindly looking over and givip.g the 
writers permi'3sion to publish this short Dote. Acknowledgements are due : to the 
Saito Ho-onKai, Sendai, for the grant-in-aid, which has made, possible th.e obser
vations and c9llectioDs from the regions of Kaga, Noto, and Etigo provinces ip. the 
Hokurikti district of .the Japan Sea, during the spring vacation of 1938. ' 

In the Neogene deposits of Japan, the genus Pecten is very widely distributed 
both in :space and in time, for such reason, it has been considered to -be very im
portant both stratigraphicallY and chronologically. In short some of its character
istic fc-atures can be outlined in the few sentences, namely, 1) in the Lmver N eogenf', 
living species are outnumbered by the extinct ones, 2) in the Middle Neogene, the 
number of extinct species i'3 much lessened, and the number of living to the extinct 
is not much different, 3) in the Upper Neogene the number of , species is still 
lessened, due to the :..ctecrease in the number of extinct ones and to the small number 
'Of livirig ones, and, 4) as a result of the palaeontological observations on certain 
8pe~ies to be dealt with in this short article, the writers in the summary, will give 
the cha<~acteristics of the treated specie~ from a stratigraphical view and chronolo
gical consideration, as can be judged from the different types. And in the follow
ing, lines, the species will first be treated from a palaeontological view. 

Among the species of .tecten, probably Pecten kim1L?'ai YOKOYAMA1
) , originally 

·described from the uppermost part of the Zy6ban coal-field region, is one of the 
most widely di"ltl;".ibute'd \')4et one of the most confusing species when studied in detail. 
The original des~ription was giyen by M. YOKOYAMA in the following. manner: 

1) M. YOKOY,I,MA :-Molluscnu Re gtains from the Uppermost Part of the Jo-Ban Coal-Field. Jonr -
(Joll Sci. Imp. Uuiv., Tokyo, XLV (5), 27-28. pi. 2, fig. 4, pI. 4, figs. 1-6, 1925. . 

-3-



38 K . M. HATAI and S. NISIYAMA 

Shell large, modenltely thick, oribieular, compressed, inequivalve, nearly equilateraL 
Surface with radiating: l;ib~ ; ribs o.n tl:e right valve usually nine in num.be l', broad, rounded, 
with a few longitudinal riblets or striae on the back, serai'ated by shallow valleys of about 
equal breadth which are l:>mooth at Jj'ottom ~cl sh~'~ no' sha:'p demarcation against the ribs;. 
ribs on the left valve also usually nine iu . number, roof-like, sharp wit~ yalleys equally 
fonned, that is to Eay broadly V- shaped. Ears unequal, the anterior one coarsely and ra
diately corded, with a shall?}v .rQ.uuded byssal not~h ~~low, w.hile the ,posterior one is equally· 
l ong, but usua1:y smoo'th. Height. slightly greater than length; thickness ab.out one-fourth. 
the height. The largest specimen mep.sures about 100 millim . in height. 

• • ) 'J • , ~ ... 

This species was most. probably describe.d upon th(l specimens iIlmtrated on 
Plate 4, Figures 1, 2, and 5; but since M. Y OKOY AjlfA has given no statem.ent as to
which of tho specim.ens is the type, one ca'!) · judge 011 ly from a comparisou of his 
description ' with the illustrations. It 'may be noticed tha,t the specimen' figure~ . 
on Plate . 2, Figure 4, does' Dot agree with the description in it strict E'em:e, and also· 
th~t Qn prate 4, Figures 3, 4, and 6, appear to_ have the ears with au' orn~menta
tio)) differ€lli t from the description, arid the radial ribs show a tendency to bifur-, 
cation.; and Figure 4 on the same plate has the ribs different from ·the description 
as well a:s v\Titn Figure 5. Figure 3 on the Eam e plate belongs apparently eithel' 
to the typ"ical' P. 1:;{mit?:ai ' as deEcribed by M. YOKOYAMA, . or it mnst ·or Ehould be· 
refei'!'ed to a va'rieta l form. 

From the foregoing reasons, the writer ' find that it ll1ay be best. to take the· ' 
specirne ns agreeing :with the drscription of M. YOl;::OYAMA as the type. species, and 
to r egard the others as belonging to its subspecies or al10ther' form. 'F4us, acceptec1~ 
the t)'I speci'inens is taken as Figures 1-2 (reft valve); and Figure .5 (right valve) 
on Plate 4. Figure 4 on the fame plate is referred to Pecten rni~?'ayamai YO.K OYAMA~ 

a fossils species described by M. YOKOYAMA
l
) from the Neogene' deposits of Akita 

Prefecture (Ugo Province); in northern Japan; thi, ' species will be' dealt with l:;elow. : 
Ped en kimu'l'ai was originally compai'ecl with P. tokyoensis 'fOKUNAGA / ) a fossil' 

speCies which is widely .distributed in the .Pliocene and Pleistocene dt posits of tInt ' 
Kwant6 region of Central Japan. However, it was distingui'shed from TOKUNAGA'S. 

species merely . by ' havii1g a more prominent al~a ele"iTated ribs. floW-ever, the sub
sequently descrioed scallop, P. ?1Hwayamai seems· al so to be close to P kim1wai~ 

and has even been considered to be its syno'nym by several a'uthors. The originaI . 
description of P. ?1nwaya?1wi is as follows : 

Shell thiCK, co'nlpi-;ssed,' orbicular, sl ightly 'higher tl~an long. Right ~alve 'vith' nine; 
strong', broad, rounded, r igid; ,radiating rihs separated by intervals of about equal breadth .. 
Ears somewhat unequal; anterior ear smaller triangulal' in outhne wi.th anterior bordel' some
what receding beiow, pl'o'yided with a f ew ra~iati;ng r;iblets; bys~al notic~ h~rdly developed;: 
posterior ejLl' ) also . triangular, ;:vith posterior bordel; somewhat . c.onvex, ~blique" ' ,,;ith . upyer' 
end more anterior in position, .racli ately l"ibb ed Ijke -the anterior. Lef t ,v,alve of· tl:c sa~e 

1) M. YOKOYA~fA :- F ossil Mollusca from the Oil-'Fields of Akita. Jour. Far. Sci. imp. Univ., 'l'oky~~ 
Bec. 2, 1 (9), 387, pl. 44, figs. 18- 20, 1926 . 

. 2) S. 'l'OKlJNAG.-\ :-Fossils from the E nvirons of Tol,yo. J our . Coll: Sci. Imp'. Univ. , Tokyo. X XI 
(2), 65, pI. 5, figs. 1-10, 1906. 

-4 -



Pfl.lfl.eonfological Notes on Qe!·ta,jn Japanese Scallops 
'" • .l ...... 1t :.' . l_ i ..... 1 

.~.9 

~onvexity as the .right, · rac1i.a~e:y ribbed i ribs Ili.n,e, r~0t:spaped, w/tf ricl¥,es ~~al]? ; ears 
~ . ,~... i.. f ... "...... _ . _ -

triangular, subequal. . ' 
r" ;Frd~ iti~~ d~script,ion of P," mumyamai, it seell? s that 'there is pra:cti9ally no 

• 6 ~) " ;; ,~. ',. ','" r I· .... ' • I, I 

· ·difference of specific vahle between ' it and P. lcimu?'ai above stated. However, ·it 
., ~ '-', r ~ t r' ,. r \ " ~ ,,'" ",r.' ( I ~ ( It"" 

,if) notic~d th<:l.t in ' P. n'nmiyamai, the ribs on the right valv~ haYE! no longitpdinal 
~ ,-" 1 . f' . -, r f' • f - • r . i l .. 1 

· ~~:r:jae ~p th~! i' b/LCks ,91' it~ ~hE! 'inte~'~'3pac~~ , tha.t is to ~ay, .0!1 t.he ~~n~s ~f t~e l?1ai~ 
r~bf), an~ ~<?t.l~ v~lvli's -:=tre near~:y e,qll;~~!.y . ,c~ ,nvex; wh~l~ m P , .h~u?',W/' th~re a~',e 
·de'Ecribed longit.udinal striae 011' the backs and fl.a?~~.of )ho mam nbs, and t!~: !eft 

valve . i (3 less convex than the right, Further, the ·radial rib.s -- in P. mu?'qyamai 
.are figjd a:~d ei~.~ated ',~l~ile in' P~l lc'i 'l1;twai they 'are 1 ge~tlyr and flatly 1'~-un'4ed . . 

... . '1' . •• . • ' f I _ t 

From thc differences above mentioned as existing between P. lcimumi and 
. . ' . , ... . I I • \ "'f - . -, -' " ~ . - " ; . 

-p '0-~~(a¥an~ai,. it lri~y b,e. best :? ~e~aINe fhem ~,s suKp,.e,cies, ~~~il1g P. m1~m¥-amai 
'.as the subspecIes of P. !CM1:tt?'.~'/,' F~g~~re LJ, O;} PlatE! 2 (Y.oKOY~~IA, 1925) ~e81?1s t? 
belong to. the subspecies and Figure 4 on Iplate 4 (YOKOYAMA, 1925) may al~o il1-

" .! • .. . . , . ,. 

cluded into the subspecies. ' . 
...,. " 'l • t:\ I' • ! # 

By strictly adhering to the desc!,iption of ~1. y OKO;Y AMA ~ncl tak}.ng only the 
.figures WlilCli ' may exa:ctly corresp~nd to tbe description, i.t IS notic'ed that into 
· . , ,,' 0' 't. . J l '.' . \. \ 1 ..:.. ~. t. ., • ... '. J • • : l , \ 1 I,... ' 

~ 

Pecten kimnmi ttgoen,~·is . subsp. nov. (nat. size) Loc. Ukilmta, Yazawagi-
. • _ . ,t...I.} , , • 

mUl'a, 1Jgo Provmce. Reg. ,~o. 7166, Saito H o·on Kai MllReUm, Sendai, Japan. 
• f r • ~~, • l' \ '.. .. . f f ! 

:tlj~ !tct~n . ki~l(J'at-wo~~p.' tl:ere a~'e f~How~ng ~~l81p.be~·s , ~]~ple~y': P. lcimJt~',a'i fro~l1 
the Zyoban .coal-field, · P. nnwayama';, from Akita Prefecture mentioned above, and 

(.f t j [ • ." t f. ~.. r t 1. ' ~: ~ f '. • , . L. 1. I I • ).. [ I; \.r • ( • 

anofll,eI; one Whl~h cau be named P. ~irYfumi 1tgoensis D; ,?ubf!Ih ;Which is figuI;eq. 
aTlcl hith0Tto inclii.deCi 'i~to tl~e species. P: lcinw,?'ai l ; go ~n3isl)' is frain the Yaza~agi 

r. ~ 1.. '. • I I I., . f I ',. -,. t ". ".'~',..1. • '._ 

3) This p,ecten was not figured at the time of the article 'on the" Fossils from Yanazawagi-mura, 
Akita Pl"efecfure (Ugo ' Province), Northeast' Honsyu, Japan." Saito Ho-on Kal Mus~ , ·Re~. Bull., X, 
163, :).j)36. III t)1e )"azawagi ' beds, Pecten kirnumi ugoens'is n. snbsp. is r athei' common, oeing found at 

• . l 

two localities of the same beds. Although other occurrences are not known to the writers, it seems 
. • " ~ .. .. .~ • \ J,. _. l " I ~ • , , ,: • -• .'Jr. ; 

1-e~t ~ ~la~ !Jeen reporj;eq Hom o~per regions uncleI' ).pe name of Pccten k'irnttrct'i, And from the fact 
th:lt migration is one cau,e of evolution, as well as from othe; bi oi~" ical c;~~ide~;;-tio~ it -;pp~~l'; 

'. ~, . ..... ; . .. ..~. . _ •• I _ 'J... .l.... -. .:; ~ I '.' ~ ,.I t _ ' ~ • 
that the subspecific separation of the present one from the typiciLl P. kimttmi is py no means un-
r~as~llla~l ~. ..~;so to .1?e aq.de~ l!l t!le fac~ ~ha~ ~h~ w5l!-:.d, ' y,al'i~pi0!l ' j~ &."t' s'). -~i~l?Ye 1lfh~s iiith~l'to 
been used, and full consideration of the word should be done. 

-5-



40 K. M. HA'l' ,U and S. NISIYAMA 

beds in Akita Prefecture (Ugo Province) and has .hitherto been included into t.he 
synonymy of P. kimumi on grounds that are now recognizEtI. to be wortilyof sub
specific eeparation, rather than mere variation. P lcimu?'ui ugoensis has no longi
tudinal striae as stated to be present in the original P. kirmwai, and has no strong 
radial ribs as stated to be present in P. mu?'ayamai, further it does not attain such 
a large size as those species. In the shape of the radial ribs it seems. to be. inter
mediate between P. lcirmwai and P. rmwayamai, while in surface sCulpttHe it 'leans 
towards the latter tha n to the former . 

If the radial 13triae on the backs of the ribs ' and on their flanks are taken to 
be of the true P. kim'Lt?"ai, then the abundant specimens of fO Esil scallops from the 

. Kadonomwa beds!) of the Ninohe district, Iwate prefecture (Mutu province), may 
belong here. A typical specimens of P. kim'Lwai, a13 defined in the foregoing ·page, 
from the K adonomwa beds, takes the following description. 

Shell of moderate size, about 70 mm long and 78 mm wide, suborb icular, sub equila teral, 
compressed, surface covered with indistinct concentric growth lines and radial sculpture. 
Right valve with about 8 primary ribs and 11 few subsidiary ones at sides. Ribs at beak 
region narrow, un bifurcated, nearly equal to interspaces in width, not high, rounded and 
smooth ; at about ha lf shell length, ribs be~ome broader, develop longitUdinal striae on their 
:flanks, gently rounded, and straight; subsidiary rible~s or striae begin to develop neal' three
fourths shell l eng th.- Ventral half of shell-length with ribs becomin g still broader, gently 
rounded r ather :flatly, now wider than valleys; longitudinal st riae on :flanks and backs of' 
ribs hardly ra:sed, weak but distinct, about 2-3 on flanks and 2-5 on backs, most distinct in 
marginal portion of anterior and posterior sides of shell. No noduluous, scabrous or splitting 
of ·prima ry ribs indicated. Ears fractured, apparently subequal and provided with 3 or morc 
s triae, R inge-line' nearly -straight. 

Characteristic of this deEcrib d specimen are the low, very gently rounded: 
radial striae with s6veral longitudinal striae 011 both the backs and on the flanks 
of the primary ribs. These striae extend only a little beyond the mid-portion of 
the shell-length . Also there is a typical bifurcation or splitting of the primary 
ribs, and scabrous sculpture is not recogniz6d. 

Since the originally described P. lcim'Lt?"ai hag radial ribs and longitudinal 
striae, probably the strengthening or weakening of the radial sculpture by degrees 
would bring it clo .. e to some of the varietal forms of P. lcaga?nianus YOKOYAMA,2) 

a specie .. originally described from Miocene deposits in Ishikawa prefecture (Kaga 
proviuce). P. kagam ianus has radial ribs and longitudinal striae 01; riblets on the 
backs and flanks as well as in the valleys. It appears significant that the present 
one ha .. a smaller number of radial ribs and le .. s distinct 10Dgitudii:lal striae which 
are less developed, fewer in number, and rohow no such sculpture as fonnd in that 
species. However, since the left valve of the deEcribed specimen from the Ninohe-

. district is now lacking from the same locality, its comparison with that of F. 

1) K. HA'l'AI; Fossil Brachiopoda from the Ninohe Dist.rict, l\'Iutu Province, Japan. J ap. JOUl'. 
Geol. Geogr., XIII, 71- 74, 1936. 

2) M. YOKOYAMA: Pliocene Mollusca frOID Izumo. Jap. Jour. Geo1• Geogr., 11 (1), 8, pL 1, fig 
1, 1923. ,,', 
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kagamian1ts cannot be made at this place, although it appears that the number 
of the radial ribs is much less and shows a different kind of 8culpture. In general, 
it may be Eaid that the typical P. kim1t'rcti has a shell -with 8IDooth smface, mdial. 
rib'3 of lo,v and gently rounded nature and is provided with both concentric growth 
lines and longitudinal striae. The radial st.riae are never strong, raised or broken 
-into smaller sculpture or rough nature by the inter section of the concentric growth 
lines, but remain quite smooth. I n P. kagamian.us, it is well known that the 'small 
radial striae or riblets are one of the major features of the sh ell sculpture. These 
major features of P. lcagamian1ts / ) serve in distinguishing it from its allied species. 

P. mumyamai is distInguished from P. lcimU1'ai by havillg no radial striae on 
the ribs of the r ight valve, the ribs of the right valve are more elevated and rigid 
instead of l~w and gently or flatly rounded, or ge'ntly undl~lated as in P. lcimu?'ai, 
and ' the valves are nearly equally convex instead ' of llnequally convex as in that 
species. P. lcim~t?'ai 'I.~go ensis differ s from both of the mentioned species in having 
'a 8maller shell , with no radial str iae, gently rounded flattish radial ribs and sub
equal convexity of the valves. I n fact, ;it leans towards P. lcimumi in certain 
features and to P. mumyamcti iu others, thus, it is no doubt a n intermediate form 
between them . In P. lcir/n~mi 'l.tg oe?l si s there are no radial striae on the ribs 0'1' in 
the valleys or -even ou t he flanks of the primnry r~b'3 which are low a nd gently 
undulating on the right valve as in P. lcimum i , and shows Do bift,ucation or spiit
ting of them. Also the valves are nearly equally convex as in P. ?n1wayamai. 

As to the geological age of the aforemeil tioned species, it is r ecognized that 
P. lcagami anus is confined to the Miocene, and most probably does not extend 
beyond the upper Miocene, being most preda'minant and characteristic in th e middle 
part. P. lcimumi is fonnd from the middle Miocene to uppermost Miocene and 
possibly into lowermost Pliocene. P. lci mv?'ai 1tgoensis is a typical Miocene mem
ber and probably does not exist in the upper Miocene, while in the middle part 
it seems to be fairly common. P. m~wayamai extends from the Miocene probably 
in to the lowermost of the Pliocene. 

I n regard to the interesting r elationship thought to exist between the two in
ter esting ,'callops, P. lcagamianus2

) and P. s-hataii 'N OMURA':!) a further additional 
note should be given .4) I n the foimer occasion it was stated that the relation ' 
existing between tho mentioned scallops was probably an interesting case of varia
tion or evolution produced as a result of mi gration followed by aaaptation and 
localization or difference in latitnde. However, it should be stated at this place, 
t.hat if the stratigraphical horizons of the beds which have yielded that two species , 
turn out by future studies to be slightly different, it may be that a case of muta-

l) M. YOKOYAMA: Op, cit., 1923. 
2) K . H AT A!: A Note on Pecten kagarn'ianus YOKOYAMA. Bull. Biogeogr. t:oc. J a p., VIII (6), 

103-110, l(l38. 
3) S. NOMURA: Mollusca .ft.·om t h e N isi-'l.'ngaru Distr ict, Aomori-ken. Northeast H Ollsyu,ua:)].n . 

Saito Ho-on Kai Mus., R es. Bull., No. VI, 44- 45, pI. 6, fig . 7, 10311. 
4) K . H A'l'AI: Op. cit., 1938. 
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tion i ~ found. T]~i:'3 Pf9bl~m, . although a ye! y j.lJ:ter~s.tillg one, well needs '£urth(!l' 
st~ay' in [lie " field ~' t? C011fi!"in eith~l: of :th~ opinFms. · ~ C' I":"· . ·~·_ 

0' to: P:,o ?~b!y. 'oqIer . cf~e~'- 0'£ evolu~j o J: ' p~·6<;1.uced by fnigratio~ ~J)d folJ.o~:~ by 
10?~11.~a,t11n :;re r.e,r;Jr(:'fse~lt(>d ~n t!l

t
e fos~il s,cal}ops of Jap?-l1, but studies alon9 thi~ lin'e are yet ' to be aavanced.l

) 

~'. -< P\'~';iouslX .fecten. sWiftii BERNARD, P. 'cl?sibensis YOKO'; AMA and P. hete1'oglyp
tus JOKOY;\MA jvere ~tt.ldie~ ·a.n~ ,the rdationship to allied form~ a~ well ~s ~einar~s 
'oil th~ " differences in" the" f'ize . of the sl~ells from differen t 'geologIcal formations 
:W~rJ reda~k~d ''li I?O~ :2) ·.sil~',~e 'the repOl:t \,~a,'3 pu~lisre,dJ, so~e add~tio\\al kD9'Yl~dge 
'concerning them has been obtained, as to bo mentioned in tlie followin g ·lines. , .. 
. :0 'r]~ Hie fOf~:Jl:' oc.~~s~~.n tt ~~s stated tha~ t!Ie size of ,the ~!ieli8 ' '~f )?o~h t 
~9~ib§?~sis' and -P. he t.~7:oglYp}}"~ a1:e in good' ~gree'men,t ''';''lth the geological 'age of 
'the 'beds wliich- yielded them.. In other words, the older the geological age is, the 
smalier 'is thl siz~ ''of (,h~ shell. , and t.he young~r the beds become, . the 'larger the 
~J1~lis b~con1e, .~1:ntiI' th~ lli~ximu~n pCI:iod of fl~urishiJ?g p'ri~r" t~, t~e~r extin?~.ion'. 
-Tc/ be 'made 'clear is the f~ct ' that, although such a general trend can be obse\7ved 
f~' t)~os~ ' tvyo "speCies; it sliollid be re?~gn i zed t~at the 6c~~;r~encJ ~f " 8niaiI' sjie shell~ 
i ii young rl'~rizons 'do~s 110t suggest or evell.indicate.the invalidity of the 'foregomg 
stal\em~nt. As ' it -is ~'eil known and generally accepted that the yoh~g forms 6f 
Ja~ili~ speciin~ns ~'ust c'ertainly have existed in vario~l~s periods, ;t!ler~ i se w~ should 
n ot' ex~eI?t ~o find the ~~lil~s . Howeym:; in the opin~on previ'ously expressed, obly 

' .. \ " \. J. J I . ••• • ~ •• . , 

full aaul~~ were taken in~o con sideration ' to avoid .misinterpretatIon. 
.. Pecten ;notoensis YOKOYAMA ,a) a characteristic extinct scallop of the . Miocene of 

Japah; is' a va.~·iable < species' and has for its synonyms, P.' nato1'iensis MATSUMOTO, ·P. 
'ricito?'iensis ~ar . subovalis' IvfATSUMOTo aLld P. natoriensis val'. ineri~"i late?"alis MATsu~ 
~OTO',4i' all fl·oci 'the Miocene of' the Sendai district : : The original ·description. of ~. 

".. '.. . l' f ' J . , • t • 

nqlqens{i ~as l giveri py' 't1. Y OKOYAM~ in the ' followiJ?,g manner: - . . . 
J .. ~.. .,.' \.10 • I • ,', ,'" .. 

Shell of medium size, thick, rather 'compressed, nearly equivalve, except f or ears, radi
atel; ~'ibbed : Rij;~ usuaily fi~e 01' six near the be~k, more or less elevated though ~'ounde'd, 
g~nera)ly smootjJ,. sqoner or .later 4~chomatizjng eith~l: on~e or twice,' with int-;;rspace3 
".1.. ' f ~ I: T :,\ I" 1\' • I'. • ~ ~ 

narro-.ver, in w.hich here is usually an intercalary I·ib either appearing only Ileal' the ventral 
115i-de r 'or hjihe~ up, ""solll~iici&s mOI'e . than' half way up tie shell j' ~umbei' of ribs ~t ven~ral 
bordJi· 'varying, ~but _o£ten mol'~ . fhan thirty, cO~l~tiIlg both ' l:l.l'ge and small ma.kingi inner 

. ~., . ,I· . 

'- l) S. NOb[URA and K . 1-1,\'I'AI-: Pliocene Moliusca from the Daisyaka Shell· beds in the :Vicjnity 
of D~isyaka, Admori!ke~. NbrtHeast Iionsyu, -J a;An. ~aito flo· on Rai ~us., Res.' Bull No. "Vt:TI7-
102, ' 1935. ,- (H ". ',. , ; 

-. 2Y S. NOMURA and K . HAT AI: Fossils from Yazawagi-mura, Ugo Province, Northeast Honshu, 
~Tal2an. ~,bjC!. , ~o . ~ , ~L-:]~Q, ].~§. 

3) M. YOKOYAMA :· - Pliocenc Shells from near Nanao, Noto, Rep. Imp. Gec;>l. ;3nrv. J ap., No. 104, 
4, pI. 3. pI. 4, pI. 5, figs. 1. 2, 1929. ,. ' . . 
\ . 4) ' H . MA'rsmi:o-r6 :'- 'On'the Marine Faunae of Three Fossil s Zones of the Upper :Miocene of Nator i 
DistricF, Province of Rikuzen. Sci. Rep. T6hoku Imp. Uuiv., Ser . 2, XIII (3), 104-:105, pI. 40~ figs. 10':' 
14,' 1930. ' The th;'ee fo rms are described on the t ;,'o pag~s, ani 'are from t~le Moniwa beds in a broad 

.1 ... .'~ 

sense. 
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border unequally serrate. Convexity: presumably n,eady equal in both v::lves of the sa?1e 
J:ndiv.lduaJ J biit" som~whit' va;:ylnry -i;; cli:ff~;qnt Lones ; eq"u'n·i t'o ' from olle~foui,th" to ~lmost ' ~'nc

. fi£ih ~ th~ : height. ' ~a~'~ ' u;i(iq{;a \; a{lt~~·lo r', ' lal'!i~/ ,th~n iJostel'i'(ll'; ' both ':t'!tdiii"teiy -c~st"e1late ; 
' byssai n~tch d'jdinct:" acl~t'~: 'Hinge-length ress tha~ ' one-half of shell-heighC ' 

?-'his species is fa,irly w~dely d1:'3tl?ibut~d (n th~ L<?wer Neop,en~ o~ Japa9' and 
d~le to it~ great :varIability ~nd dlff~re.nt ' fO'r!llS, 'which ' i ~ p'al?ti<;-ul:a~ly , noticed ac
cording-to ' ti~e' m{mbte~ ~Ii rib~: resembiall~e IS . found to {h~ ~orthwest American 
'(~,s~il scallop, Pe~t~1.?' : ?~t~t~ t1·i !A~N.o~~/) '~ .. sp~qic~ of -the'-pPiier "¥io~,~?-e ~l1d ·pos8.ible 
J'.;'(;~~r Plioc~ne' of Calii~~·nia. (" ThJ~ 'fesem.I)japc~ 'is sC; ' gre~.t t~~tb'ne w,?uld p~ 'l('~,d 
f~ "~E)lie?e ~~~,~~ ,}he 0~~lf,<?~n'~~i1 :s~eci~:~ ' }~ .a . (?~?'y<:,n'~fanf 9£ .-tp·~ "Ja p,ane~e 'on.e,' Se~iI)~ 
that the J~p~n,eE~' off .oc~ur:~ t9 an o!,~er pori_~on tnan thJ A!?:erica~ ~ne. ~h~ul~ 
variation b,e use~ ~}1 its b~'?~rdest ~lens(', pr~ba~l;y the two might be i~lCluded mto 
tJiR s~~e sp?ci~~~ , 4 HeJ?e ).~ .li1.~y p~ agded £11~t ', tpere a~.~ p:iany s'pecie~ in the ~t O
~~~e )ip~~l£~ .9f~?1:tfi~;'~ J.~p,an ),~R4 ':r?[ th~r,'liA~er~fa tI~~t ~~'e '~10~elyl r~!~t~d · to 
one anotJI(T, i!l fact ]so closetY reJa.teg., tba:t speci~s f,~'o!n ~n~e. regi,on h~ve ~y~p -:Ocen 
con sidercd . as Stl bspecies ,of the other region. It may .be natural to beleive that 
'~~~~h ' :si~~i~a:f '~p~cl~~ h,ave 't1;ei~ .~~i~in ill t'l:w ~i~~ne ~t9Y~' ~ll~' by , (hv~;r:gin'g in tw.o 

directions, ~~ie' t~ the ' ~?rth:yes~ ~6~S~ region 0t' A-I~c~ri?~ ' a? d the R~£l,r .t.o, N,~rt?e:'~1 
Japan, mod1:6.catIOll or localIzatIOn may have been a .cause of thelt ~hfferences. lJl 
, . Jl\ - t:., \ . I .. ·. ~.' ... .Ir 1 • \ • l!t' I • • . -- ""'~ 

sC1l1ptnre~ The fact that closely related species . are found an' 'both si4es ~! t~\e 
,-:Northern Pacific Ocean has been stated elsewhere,") and our views may be kept to 
iho' .scallops. ' i"". . ,.' , '),' j 1 ". ':.' - . • ' 

f'everal ropecimens of Pe~ten c?'assivenit6S Y CK'OYAM-j\- wer,(3 fOEDel ,at " J{amo~U'a 
' ~!ear Wazimacm'ati on Noto Peninsula, thi~ 'beini a' DeW locality '"for this' species. 
,In ,association ,,:ith it were fO~ll1d. fe'cte'n m"t~'?'ayc6?~~C6i 'y~~OY~IlfA, Lnc\ ?{ct actdilineata. 
CO~RAI? ' and Den!0l~nrn yokoyctmai MAKIYAnfA . . T~1e ~i9c~rie' age ' of this l~e~v loca
'lity is quite ce;r;taj.? seeing thai the

ll 
fo'ssiIs r~re comrn~~' iil" dep9~its <?{ t?a~ 'age,. 

'fhe original description ' of Pecten' c;'assi~e ;?'ins j~~~ I ;lv~n ~iM. Y OKOYOMA . as 
f 11 

. .. .'» ., .. .. .' : ,.',) 'H,: .1' ? ''' •.. ) [ . . (J • \ , 

o ows: 
5:'V ::: '-.\ ~ 

, S t ell mediumcsized, thick, c:>mpressed; orbicuhir, siightly ' high~~: than long, subequil~teral, 
radiately ribbed.' R:bsniiie, 'sh1ong, I';un~1ed, t;,i~h~t~l~~USWj.t-h 'the'~idd~e"l;l'aD'~h some~hat 

Iii·g·er than t he' lderal oll'~S; co~i'seiy scai;~ with jn' t~'l:spa~es' b'I'oade/ ~n'(nllied ,vith fou'I' ' t~ 
five ' equal or l;beqh~{ sca\y 'ribfe'ts . . Inm~er bOl~dei, ~ieri~fe : :) ]:.t~i~'Jit \'i4' 1~ilJiin: ' r;eng-t'h 62 

-ll' \ . .,. OJd" )",I~ ~. ~"" b I ' 
minini. Depth 12~ifmi'nlm. " ,) "' ,'r, ,',' , , ,.;,": ' .. 

The occurrence of this .Mio.cene fossil in the sedimentary rocks at KamouI'\t 
~~!3~r Wa~ima-ml1!i, is 9f cO~1siderabIe int~re~t be~al~s~ 'i~ '~·~ieI~.d ~ ·' the k~o~'])geo.l-

P R. A~~OLP :- faleontology of phe Co~linga Di~lri~~, ,re,s}~o a l19- ~qn~s Cou~:j e~, paljfor~ja. 
BulL U.S. Geol. 8ur"., No. 396, 31, pL 27, figs, 4, 3, 150:3, 
,-. 'l!)' '8, NO~IiJJ~'A :ani ·N:. HAT Al :"":'Pli6cenef Moll:i1sca from the Daisyaka ~pell-Beds in 1he Vicinity 
o,f pai,sya~s, A.0n:t0ri'15~n, ~?t.,tbeast H?ns:y~, .Japan. ,Sait? !I0.o.I{'I\~I·~us~. ·.Res. I Buli~ , ,!VI, 100-102, 
1935 ' ... ~.} .... ,~I 1.,· ~ '; ~ . . .. _0 - l'll I . . -"_ .. d. '.~... ~ _I,,;.l ...... ~. _ ; . . :J ", . \ __ ,,!. 

.. ~ 3) M. YOKOYAMA :- ,Pliocene sheJis from Near Naila~. Noto, Re~. Imp. Geol Sur" Jap., ~Q ' .lQ4, 
6, · pl~ ' 6, ~~~ t?, t;~~: ~.. . ,: . :.... ~:. H ~, ,'/1 •. ! "\ !, : u , ·· : .".'" ... :. ~,""' . : " .. '-' , .• ~ ... ; '._, .. :. ' . '. 
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gical distribution on the one hand and help" in settling the geological age of the 
strata developed iii . and around the vicinity of vVazinia-mati on the tip of the . . 
Peninsula. The characters of the shell readily serve in 4istinguishing it from any 
of the known allied ,'pecies from Japan. 

Anothe'r interesting fo, sil which was collected from Noto province, is Pecten 
lcu?'osawensis YOKOYAMA/) a species which was first de~cribed by M. YOKOYAlIfA from 
Kurm:awa in the Akita Oil-field, Ugo province. The present "pecimcns were found 
embedded in a coarse sandstone of a cliff behind Zyunityo "\Tillage near Himi-mati. 
No other species wer e found in association with it, where it oCCurs abundantly, 
but at ahother locality ncar the one above mentioned, Hernilhy?'is psittacea (GME
LIN), was .found. The original description of this species is as follows : 

Shell rather small, orbicular, of moderate thickness, compressed, radiately ribbed. Ribs 
twenty-seven to thirty-twu, straight, rigid, w;th intel'spaces varying in breadth, sometimes equitl, 
sometimes narrower, sometimes bl'oade~·. One of the specimens is covered with a fine mesh-like 
structure. Ears unequal, with a few radiating riblets. Byssal notch shallow; rounded. 

Probably P. 1c1.l?'osa~uensis is a species which flouri sh ed well in the Pliocene 
and upper Miocene of Japab, as it seem s to be rare in middle Pliocene or middle 
Miocene of Japan. Further, it appears that the geological age of occurrence of 
this species is not much different, especially where it can be ::aid to have luxuriantly 
flourish ed. . -

At the type 10yality 01 this species, Kuro::awa 
in the outskits of Akita city, Ugo province, as 
shown in the t ext-figure, the number of individuals' 
which can be found in the small exposure is re
markable. In fact the numher is so great that good 
sp ecimens are generally obtained by spoiling others. 
The size of the sh ell, individual number, degree of 
development of the specimen s from the type locality , 
seem to point to the fact that this period was its A photograph taken at Kurosawa, 
time of m axir:p.um development, and then after or the type locality. In the middle is 

seen conglomeratic sandstone, and 
prior to that time of the age of this type locality, above is sandy shale. The conglo-
a m arked decline was indicated, as the individual meratjc sandstone is the horizon of 
number markedly decreases and the size of the sh ell this species (=Beds B of 1"L Yoko
of the individuals that can be obtained S\lgge,'t a yama). 
trend towards extinction, if the word may so be ~l sed. 

In r egard to the associated fossils of Pecten lcti?'OSClWensis YOKOYAMA, at the 
type locality, and also at another loca lity nearby, a paper will be shortly published 
by S, NOMURA aDd K. HA'l'AI,2) ·and further remarks will be withheld at this p1ace. 

1) M. YOKOYAMA :-Fossi1 Mollusca from the Oil-Fields of Akita. Jour. Fac. Sci. Imp. Univ. Tokyo. 
Sec. 2, 1 (9), 388, pI. 45, fig. 3, 1926. 

2) A large collection of fossils was made by K. HATAI from Kurosawa, the type locality of P. 
kurosawens·is YOKOYAMA, and also at another localit.y nearby, which belongs to the same beds tBeds B 
of M. YOKOYAMA), and the alternation beds of S. NO:UURA and K. HATA!. These fossils are treated 
with and several important remarks are given in their paper which will be published in "Saito Ho
on Kai Museum, Research Bulletin" (now in press). The readers are referred to that article. 
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To see the geological ane} stratigraphical significalJce of the foregoing species, 
the f~llowing lines:; are devoted. 

The bpecies of Pecten so far mentioned in the present article are the followiJ'g 
onee, namely: 

Pecten lC£rntwai YOKOYAMA 

.p. 1n"1,imyamai YOKOY AMA 

P. kag(jm~ianu s YOKOYAMA 

P. swiftii BERNARDI 

P. hetC1'oglyptus YOKOYAM A 

P. c'I'assiv en'ius YOKOYAlIfA 

P ect en 7cimtwai ttgoensis new subspecies 
P. - t okyoens ;s TOKUN AGA 

P . s-hata-i'i NOU URA 

P. cosib ensis YOKOYAMA 

P. notoensis YOK'OYANIA 

P. 7c-Ll1'o sawensis YOKOYA:ilLll. 

Since Pecten nato1'iensis, P. nato1'iensis val'. s1tbovalis and P. nato1'iensi s var_ 
inequilatemlis all described by H . MATSUMO'l'O are synonyms of P. notoensis YOKO
YAMA , they are left out of consideration , ~nd further, since P. nutte1'i ARNOLD is 
not known in the Japanese Neogene deposits, it is , also left out of consideration. 
And in the following, P. Muiftii BERNARDI which is' a living species,. will also be 
left from the following consideration. 

The geological ' ranges of each of tlle species to be dealt with is given in the 
following table. 

~ L M UL I L M U L M U 

Genus anrl species M M MP ~ P P PL PL PL 
-- ------ - - - -

P,'cten hrntt1'a'i YOKOYAM A x x x 

P. kirntt1'a'i ugoens'is n , subs p, x 

P. rnurayarna.i Y OKOYAM A X x x 
P. kagarn'ianus YOKOYAMA x X 

P. hete1'oglypttl s YOKOYA~fA x x x x 

P. cosibensis YOKOYAMA , x x x x 
P. C1'a.~s'iVl?l'itts YOKOYAMA x x ? 
P. tolcycens'is TOKUNAG A x x x x x 
P. s-hcita'ii NOMURA x 
P. notoensis YOKOYAMA x X 

P. kWl'osawensis YOKOYAMA x X 

In the above lable the abbrE;viation of UL jMP stands for the alternation beds, 
"vhich belung stratigraphically to the overlying sedimentaries but in age possibly 
to the Miocene, this is the transitional formation of the writers. 

Since definite Upper Miocene deposits are not well known, the writers pro
visionally includo into the transitional beds, the deposits which may b~come Up
per Miocene in age. 'With such procedure, it is found that where P. kagam.iamMf 
and P. notoensis find their upper limit, P. tokyoensis 'fin'ds its lowest limit. AlEo 

P. kimumi and P. m1t1'aya,mai find their upper limit in the age where P. tokyo
ensis findD its lowest limit. In short the above table shows that in the chrono
logical distribution of the mentioned f'pecies of scallops, there is found s6veral 
'irriportant featnree, such as, 1) overlapping in succession, 2) extinction in succes
sion, 3) extinction at equal levels, and 4) appearance at equal levels but extinction 
at different and the Eame levels. 
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Determiqation of the geologic!11 age of the strata by n~ealls of the sCi;tllops 
only -seems' ql~ite possible, provld'i~g that several s.pec i~s ' o'ccu~; ' iu the s~me" loca-

~ity., rhe previously studie1 ~?pin~ ~l~~ Canc,ellcL;'1p: ' S,eeI? to kad tc:> t~e ' ::an::ie 
or similar conclusion,,:), as outlined in this article, " 

In regard to the above interesting yet quite difficult problems, further studies 
l'::' I ~. t. II f . • • . t , , ~ ~ f •• . 

are expected to b~ advanced 'in both the field a)lq Jaboratory, ana th e present 
-.... ~ _ '.. 1. .) ) 

a rticle is merely prelimi.nary t.o ,~ mo~e comprehep~iycl ,o l"l.e, to 'appear at a later 
date, . 

~ru ::J:~ Ij , rJf, , g§ ill ~ :=: 
-, -

' EP!s<jf~JL3'LJ'umJ:fl , m- 1~~! Ij(-J;l[i'Cllt-f\;;(j'J K ~IJ* $ ~ C. .'61,11: ."L?> JilZfillK 1M,] J~?> ~~!j1Jl}~~I'J ~B~ 1" j? ?> 0 @iJ !> 
,. : ,.. \ " • • I. • .' :.. : ( p I .-t ~ \ '.;..i, .' -,1 'j 

Pecten kimw'ai YOKOYAMA Pee/en tokyo,·ns·is T OKUNAGA 

1". muraymnb,i YOKOYAMA 
, " p, kagam'iantts YOKOYAMA 

p. swift'ii B ERNARDI 

P. hete1'olyptU8 YOKO~ A~! A 

. P. cmss'ivenitls YOKOYAMA 
, i 

• I 

P. costben'l'is YOKOYA~IA 

'p' notoensis YOKOYAMA 

p, hwosCtwens'is Y OKOYA~iA 

0) 11 fllUJ< Lf Z $Ii i'C 1M,] if- j? ?> C. 5/J --... ~ it- ?> ~ '" till K ;ojiX -C 1¥.15d_, 
I ' t 

1ta'~ Pecten kimum-i ttgoensis HATA I ei N ISI' 

YAMA ts: ?> ] ;m!ill:f1lltllBL-t~o 

'j .~ . 
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!!j1; 1 ~: VrJ~t :g' ~HN~&.15~J1±~ [{~~~fmflf~J!I~ 

MATERLA LS F OR THE K;O'; LED'GE OF 
• • I / 1 • 

TI-JE CENOZOI C NO ' -MARINE MOLLUSCA OF NORTH CHI~A (P al t 1) 

- - .'m mli 11&\ 7k m Jj~ tI/J ± K ~~(" --

Koi'ti S U ZUKI 
,. 

( UHf" J 1 .1f- 9 fJ 26 EI rillt'r;;. • UP.f" 13 .1f- 10 fJ 15 EI -)lt:EJ!D 

-'.- . . I 
~tx1JB K ~lfJT~tt~~Wl ~jj t -cf:!l! k 0)* ffil{t;El~ff!tJl;6,J1Iit < ~~ L- (~ 1 * $ Jm), ~F7fi~ffil 

, . ~ .~ . f' 'I I 

1t150).f{f~ K l'i~iL j(}Jmi~jt!!.:I];.tc'ib 0 0 ~~ 0 K, t o) -6~ftIJ~I'I'~1vf5'LI'i*J'(z L- < 1), miU:~I'I'~ K 1f:, 

./G flJ3 ~!!lli:h'i!iJl 0 $ \.n o 

~rl:if fi flPr f fl l O '9=-¥iIJlj f1+l~jlJfrUmlfl 3(~*.IDi~gl\ Tt!. O)}!5ffr - iJt ]l§J, {t15 0)1iff5'L K=f- ~ ~(/) --c ~*, ~t3Z:1JB:J5[f1 K 
~ ~. ~ ~ ~, ~K.MO)I.K~ (/)--C*ko Lt l ~~kMI'i*~~~.~~ibo~, ~~0)1iff 
YE O) f!liliit c -r- o.ipj~~:, ~·C.Ifd:~I';J ~~JJiO) 7j..l:·1f:,j~:c7(¥R--'r!rL---C1'J< c:. c ~ Lko 1ftJ5ffr~tt]l§J, {t15O).f{f 

~ • I 

YLK&,~/Gr.iJ(if}t~x;1Jr\m~]l§J,~j~o)3t~;J;f;j:, rgQ;*x~~A_0)7K ~ 0 ~rut*J:~F~KitX1tJL L- --c}-! I) , *;fl~ 
O)1iffYE:ifK I'i-{:O)*~ ~~,n o c:. c -r- G 1f:, $~l:' ~ G~·I'f.TK ib 0 0 J: -0 --C~utlmK -? ~ -grlc ~l'i. 

1) Max SCHLOSSER (1 906) : U bel" F ossile Land- und Si.isswassergastropoden aus CeI;ltralasien und 
Chin a, Annales Musei Nationalis H ungarici, vol. 4, pp. 372-405, pl. 10. 

Nils Hj. ODiN~R. (1922): L acustrine Mollusca Ironi Eocene Deposits in China, Bulletin of the 
I' • . , t' ~ '. - ! . . . 

Geological Survey of China, no. 4. pp. 119- 135, pI. 1. . ' - .:'.: .: 
Nils Hj .. O:qEINER (1925) : 'Shells from the Sanrtfen S~ries, Palae'ontologlli Sinica, se1'.·J3, vot: 6, fasc. 

1,20+3 pp., 5 pIs. , . , 
Soht.sn G. KING (1926)': N';-te's' on the Fo~sil Shel)s of the S~'nn:i~'~ SeJ:ies; Bul let in of the Geo' ogical 

Society of China, vol. 5, pp. 157-159. 
: dhi P ING (1929) : . Fossil Terrestrial Gastropods from N'orth Clilna, Pitl~'eontologia Siilica, sel'. B, 

vol. 6.: fasc: 5. 25 +7 pp., 2 pIs. . . " . ' ". , 
Cl; j' P ING (] 931): T~l'tia;y ' an'd Qu'~terna;y Non~M~rine G~~t.ropod~ of' Nortli'Chi~'a, Palaeontologi'a. 

Sinica, sel'. B, vol. 6, fasc. 6, 32 +8 pp., 2 pIs. " 
~T-:m4:JU!i'i dht~±k 0) 1il! 0) 1-t ;n ~JJf1lk.? 1t:~ 0) C.=E~ti~· O) .I. ?>'- )o .: ~ 
Vincenz Hn:BER .(1882): Recente and im' Loss gefundene Landschne.,cken ..aus-China, Sitzungsbe, 

r ichte del' Math.-Nat~r\Vis~: Cl~~s~ Cl~r I( ais. Akadem;ie' del: 'W issenschaftt-n; Bd. 86; ·pp. '313-35~, p l ~ . 
1- 3, pp . 1349-1394, pis. 4- 6. ' • ... .. 

Vincenz H ILBER. (1898) ; , R'ecellte un-d· im Loss g~fun dene Lanclschnecken, Wissenschafbli che Ergeb-
ni sse del' Reise des Grafen Bela SZECHENYI in Ostasiell, Bd. 2, pp. 583-620, pls. 1-;1. ", ,.,' : .. 

Rudolf S1'UR~\NY (1900) : vV. A. OBRU'l'SIIEW'S J'lfollusken-Ausbeute a ti s Ifochasien', Denksch'riftell 
del' Math.-Naturwiss. Classe del' Kais. Ak~demje cie~ -'W jssen sch~ften, Bd. '70: pp. 17-48: pi~. 1- 4. 

A. A:!-."DRE AE (1913) : Land - und Siisswass<;rschnecken aus Zent ral- und Ostasiell, in F u'l''l' EREll., 

D urch Asien, Bd. 3, pp.43- 90, 1 pI. 
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~ 1 * ~t3Z:tlil:&~7JH~Q);rr~~~ 
Table 1. Cenozoic formations in North Chi~a and Manchuria. 

~t10Jj\ North China l'ltiiJH Manchuria 
-

jj\tfr/i1 Terrace deposits -1l! c:rHJ.f'.vI:± Rerleposited Loess) 
Q) 

Q 
:IoH Loess :iQ:± Loess 

Q) 
<:) 

lirr~ 1illl ~Ir TIL If! 
'8 }Ii] IJ JiS~i1¥iffI:m1!lf ~'i: JtT !fiT' Kuhsiangtung fO.rmation 
~ Choukoutien Yentung ._---- -------- ------------ ----- ------ -- ------------------.-._---------- -_.-. 

-l!t formation formation" 

iIE. fiiJ if!t !fit 
Nihowan formation 

!!r'f! Q) 

Q 

lirr
g ~ iii:!: tt 

. . 2 Yiishe series 
-l!t~ 

= Ji!I: A~ If! 
Hipparion r ed -

clay formation 

*g llJl!Ett Shan wang series 
lirrg;J 

0 

i!t:g 

Q) 

/!WiQ 
Q) 

lirr15 
t.O 

-I!!: 6 ~}III'i~ Fushun series 

#;Q) 
:m !Ill ~ I l' JIE tt 

Q Yiianchii series Kuanchuang series 
lirr~ 

0 
i!t[;::l -

.. ~t»· :;R~t~(t:ili:O)J;'i±j][T_I'ClfIt < 1&~j_;;,1!IJl.1t.;fil!\JJ!ilG!fit!r'1l'€*=:.r'*c ~ ;f't."CJ.;>td~, :t!i 
':11: c:;f't.~~:<t O)i:. r'·*c ],lUlU L,,'C..,1r.Jll:mfc P'Ji- .s:: o k O) ;t!(f:rt~\fI±l·:!tfJ. I1:J!f llJo 

New n ame for the la~uStrine ' formit,tion which is wiClely dev.e)oped in the p'eking
Tientsin district -and has hit herto belen referred to the " Sanmen se ries." 

~7i~-:)It>70t~)&'$~§U*-r 7.J o ill. L-1§-.~OJ~ L "'~Ji\n.t, {JiJ.t1fkJ$OJfJ;M.k ·m~ Ht-Htk " 3t 
7}!I~!#Jbt~~ " c VCZJj K-0~ L-klt> C,i[I,-:)L b 7.J:iJ>G, :tkKVi1JiKt~~~t~3U.t~~45 ~~~G-r 

\ -, -

7.J KJl::0 7.J 0 . 

~'1fKr~tJH:&. rt~t3t7}!l OJ ~F1f!j;~~{tI6.jff~OJtft~ ~,w~ G.t1. £I. -:)nMti~~-!JJK1fulJt'g~T ~ -:)kf.i\ 
- .. . 

jk£~7\:;1:: K, i*l!1i 1;r 7.J ffl¥;Wt/fOJ.1!: ~~-r 7.J t.J~ K1llliA., c'~. ~~v:r:o 0 flk 1f1£1;r~)] ~ ~,w----: G.t1 
-k~EEJJ&1'* · f!ili rnfijfii~) }j(t~1if*!t!l1lt*Wl%J*~~}ijfYi05 ~ffi1;r 7.J3C~:&. v:'~*OJ flift Hf.~.t1 
kt:pt-t~*J1!~~~:MzK {-OJ~fll!k~1l: ~H Gfl-tiil:!!.~1i1:: · .:zf- W ftl!m~. jt£1±~* ~mi:Jt ~.t1k 

~EE*~~:&rt~t3t1}B~1::ft~pt;~OJf'F~~~J1J ~ fLkiiWi;J:f:~=~K t ~ < ffl¥;~f-r 7.J o 3<.u;~OC:&rt 
~AOJ~~VifL·L1!*,~,=J1!~~OJ1t:ll'¢K J: 7.J o ~c. L LfJt1!:~*-t 7.J o 
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. ~ ~t ~' ;If. Ml (7) Ji ± WI ~ f! 1t :ii 

lJ,ilk iN.k1i1!llt-f ±75"~ -e j=H~.ft6 o>f!§' 0) }it±Fi qJ il' i? .*~ c; ~1.,fdW,* :t- , #.t~ EIH'il 'it ~ 0) *l~ K J: I) 

lifY'L-r ;0 1:. .!:. ~,I±\*k t O)-C', ::j(0) 3 tID: :t-1!ttJ ° 
B .)"().(lybaena (lIf.an~h~trahelix T AKI MS) lavr'Ush-in·i (COCKERELL) .... ;/ 0/ '7 .... 1 .... 1 CIffll, *~ 

~n 2 11~j 

Cathaica fasciala (DRAPARNAUD) 1" '7 j] .... 1 .... 1 ($i;fW.) 411m 

Cathaiw pulvemtrix (von MAR~E)[S) ::r '7 1·" .... 1 .... 1 ($i;fW.) 2 11m \.1 11M 1';!:~~J*±~H:1tItmi"") 
1:. tL i? 3 1'1I!0)~.tj"'l'ifJ\\;(:EfriJtL t 1:. O):i:il!.jj K;jl.~, L-, tf.¥K Catha·icc£ 0) 2 ml'i~± 9' d){t::r:i.!:. L

-e~~t~~~to)~~;o o *~*~I'i~;o~~~, ~~~~0)~~Ti?~~K~0-eb;oo~ 
1:. 0) ~ft~!I0)~1E I1I 0) =KiU!§ (Hipparion)? U±liil'i? t Cathaica fasciala 73'~i!ic; tL-e b ;073' 

(~;t 1029 ), Jlt.~0)1~*KJ:~ijB( L--e§iK*~*~73)~0 o 

~~t~:ii~~(7) "M"? Ji±~Jt 1t:ii 

~ t < OOJ7kt-f±0),*~rfi.J :t-#.t~E8~O)*l~K J: -0-e;J:1lkW< c; tLk t o)-C', ,*~;l:il!.I'i::r:i~Jr:tJ'M60)*jjo 
jtjz}~HiJElifjf~ 1:. .!:. I'i$Jj i? ~ 073', gl(c}'1jJ~E:.!IHj!{}fHP 't:>JiJT~llJfI}~Jit±Ii-c' I'i.~ 0il'.!:. ,1[I,l'itL;o ° ~ . , . 
5JJj L-t\'}k1'1l!~1'i;;7(0) 5 m-C' ~;o 0 

. Lymnaea (Galba) pe1'via VOIl MARTENS 1:0;< -'C 177:1/ l;: *" 10 1~ " 

Lymn.1e:z (Rad'ix) pl'i ~atula BENSON 0/-j--'C17'.17/1:O C$i;fW.) - 311m. · · 

. An·isus (GY1'au lus) sp :. 1 11m . 

Opeas pY"gula SCHl'1IACKER a nd BOE'l'TGER * '/ 'J j] 1";" '7 :; 7/ 1:0 7 11m 

JJtetadantia yantaiensis (CROSSE and DEBEAUX) 3 -;J ~-:""1 .... 1 .($i;fW.) 611M 

.bl.J: 5 tID:O)~ll, J'lii7J0) 3 al'i~lk:fl, :(&0) 2 mr.t~;jlO)Jit-c'ib-0-e , friJtLt:m.;(:E1:.O)~jjK~ 

;(rj L -e b;o o. }JI[ctojontia .bl.5i-0)~*1'i runJ(; !? lU!£t~ L -em!?, 5G~~· t 0) I'i ~tt'P0o XiW~c.j:I:~ 

~Jit±~~::r:i.!:.I'i--0'~~m~~0o 

Genus Lymna,ea Lalnarck .:c J 77 jj t ~ 

~799. L ymnaea LAMARCK, Mem. Soc. Rist. Nat. ~ar;s, t ome 1, p. 75 (misprint!; Lymnaea 

in pa~'e 91). Monotype: Helix stagnal·is LINNAEUS. 
~801. Limne l.!s DRAPARNAUD, Tabl. Moll. terr. fiuv. France, An. 9, p. 30. Different ~pelling 

of Lymnaea. 
~804. Lymnea RENIER, Pl'odromo Osserv. sop. alc. Esseri · viv. Classe Vermi abit . A driatico 

Lngnoe Litorali Veneti, (2), 8 Different spelling of Lymnaea. 
~810 . Lymnus Denys de MONTFORT, Conehyl. system, Cll.: s3ific. method . Coquilles, tome 2, p . 

. 262, Monotypl': J:[ elix stagnalis LINNA.EUS . ' 

J.812, Lymneus FERuss~c, AUI! . M us. Hist .. Nat. Paris, tome 19, p. 252. D.ifferent spelling 
of L ymnaea. 

1812, L imnaea DESMAREST, Rapp. Soc. Philomatique Paris. · Different spelling of Lymna,ea. 
~817. Lynmxeus CUVIER .. R egne Animal distl'ibue Organisat., tome 2, p. 4 2. Differeo~ sp:!l

Ii ng of Lymnaea. 
18 L9. Lymnulx l?'AFINESQuE, Journ. Physique Chi mie I·:Iist. nat. Arts, tome 88, p . 423. S ub
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94 

1821. 

stitute for Lymnaea. Type by deSlgna'tion ' of PinS-BRY (1917, Nautilus, vol. 30, p. 
113): H eUx ,stagnalis LINNAEUS. 

_.. • '. I~ .I I l' ,,- _I t 

Li'mnaetts C: PFlDIFFER, Naturg. deutsch . L ancl- Siisswassei;-Mo·ll., A:bt. I, pp. 14, 84, 85. 
Different spelling of Lymnaea. 

182'2. Limnect G. B. SO'''ERBY, Genera 'Sb ells; no: 7, VI, 29. Different spelling' of Lymnaea. 
1833. Leachict" RISSO" .JEFFREYS, Trans. Linn. Soc. London, vol. 16, p. 519. Type by original 

designation: L imneus major JEFFREYS (=H elix stagnalis LINl';;AEUS). . 
1824. ' L,ymnoetls GRIFFITH, Engli,h Edition of CUVIER'S Animal Kingd.om" vol. 12, p. 598. 

Different spelling of L y mnaea. . 
]875. Limne1/s subgenus Ei.tli~neus S~~DBERGE~, Land- Slisin;as·s'er .Conch.' Vorwelt, pp: 787, 

844. Monotype: Ii eiix stagn~tis LINNAEUS. 
1903. L imnus DYBOWSKI, Bull. Acad. Imp . . Sci .. st. Petersbourg, tome 18, p. 113. Different 

spelling of Lyrnmts. . . 
(:<t;;.l\4'i "LI:J~ '') :llQ < 1'r K~tRK ~ f:,~1..'L b ~ ~< JE L 1t'~*7*K:fft"'lf'j),'rlj,"" < Limnaea L'.~ ~ 0 ili:<*ft 

Su bgUll us GllZbf,t SCriRANK ~.)C ~ / 77 :fj'l:::. llliJKi; 

1803. Galba SC~RA~~, F au n'a B~ica, Bd. 3, 'pp . 202, 'i85. Monotype ': Galba 1Jttsilia SCHRANK 
(=? Bucc·imtm tnmcatulttm MUI,LERjI) . . 

1881.' L imnaea subgenus l'9"llncat~tliana SERVAIN, Hist.Malac. Lac Balaton, p. 63. Type by 
original designation: B ttcc·inu1n tnmcatulttm MUI,LER. 

1885. Fossa1'ia WES~'ERLUND, Fauna Paliial'c-t. Reg. lebo Binnenconcp.., Bd. 5, p. 49. Type by 
original designation: 1J~tcc·inum tnt1~catulum MULLER. 

1867. 

] 87J . 

1~l76. 

1877. 
1879. 
1879'. 
]882. 
1862: 

, . 
Section Galba s. S. l:: j -'E- J 7'7 7it: W . 

LY'n1-'nfJ e£{, (Galbct) pe'l"via von MAR'l'ENS. ~ .)C .:c / 77 jJ ~ 

~ 4(2) l!llI~oc, ~ 7- 11 11m Plate 4 (2), figures 7- 11. 

Lim.naeus lJe1'vius MARTENS, Malakoz. Bl., Bd. 14, p. 221. Type locality: Ilj]j[~'~~ 

Chefoo (Tsbifu), Sbantung Province, Cbina . 
L imnaea davicli DESHAYES, Nouv. Archiv Mus. Rist. Nat . Paris. Type locality: I, ) t

"\" :;<. tJ;/ Turkestan. 
Limi~a~a go~d~inii SMITH, Quart. Jour. Conch., vol. 1, p. ] 25'. Type locality: ;f,\\"M 
Yokobama, Japan. 
L-imil,ae~ pe1·v·ia MARTENS, Sitzungsber. Gesell. Naturf. Frellnde p. 113 (17). 
L-imnaca p e1'via KOBELT, Abh. Senckenberg. Naturf. Gesell., Bd. 11, p. 105; pI. 15, fig. 6. 

. .. \ . ' . -
L-imnaea goodwinii KOBELT, 'ibid ., p . 106 . . ' 
L-imnaea pe1'via GREriLEii: Malak'oz. Bl., N. F ., Bd. 5, p. I SO. 
L-i1;"nae~ ' pe1'via M.AR;ENS, Mem. Acad. Iinp . Sci. St . Pefersbourg, ·sel'. 7, tome 30, p. 
40, pI. 4, fig . 11. 

1) illI'ii\' Buccinll1n t1'ztnCatttlum MULLER ~ Galba G1) :UI;:ct;f:ill c.1iX:'.(6 L J:;, <5 0 <!JU?i: SCHRANK G1)"'JfK 11: i:. G1) 
f:illlj, ~1lk. 11: ;!1.. ~ 11: Q ~ :tl , G alba c7;> :m~lL "? 1I(1i-:fjfHt Galba pus'illa SCHRANK C". JJi<:W1,;' ; Buccinwn t1·Ull.
cat~l.u~ MULLER C. ~ ;!1..t.: G1)L"I1:,t.l: It, 0 Galba pusillci 11: l**-lL J: ~ /J' ~ <, 3 t¥.Jli}~ ;t'f.i"--6 i ~ i:. C. -c-: !!J1 K* 
1t' P.'L'·~ ~ , ilm5Ji; lj, .,.. <, :tt<*ffl"'<~iL\!AqK L yninaea t1·1.mcatula K iflJJE ~ ~1. L d.;,t::: G1) -c- ~ 0 0 :tt -::rc i:. G1) fl'iJJE 
11:~iUl'i" ~ i:. .!: lj, f}tJEilqK}X!ii1i" ;;' i:. c. >b m<* t.r It, 0 P. HESSE (1923, Archiv f. MolJ.-k..lmde., _Bd. 55, p. 195) 
I1: JE~FF3'E7J-c G1) ljli±lL" Galbct G1) IfiHWi!:::t*,t...t.: o 
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1883. L'imnaea davidi JORDAN, Nova Acta K. Leop.-Carol.-Deutsch. Akad. Naturf., Bd. 45, 

Nr. 4, table '4, sp. no. 225. 
1883. L imnaea pM'via JORDAN, ibid., table' 14, suppl. sp. no. 13. 
]885. Limnaetts pervius MOLLENDORFF, Jour. Asiat. Soc. Bengal, vol. 54, p : 66. 
1886. Limnaetts lJe1'vius CLESSIN, Syst. Goncb. Cab., Bel. 1, Abt. 17, p. 388, p l. 53, fig. 6. 
i886. L imnaeu s goodtvinii CLESSIN, ibiel.,. p. 389. 
1887. Lhnnaeo, pe1'via GREDLER, · Malakoz. Bl., N. F .; Bel. 9, p. 151. 
1887. Li;nna~a ' davidi GREDLER, ibid. 
1887. Limnaea 1!e1'v:ia , VESTERLUND, Vega-Exped. Vetensk. Iakttag. Fierele ·banelet·, p . 1&2. 
1890 . Li1nna etiS pe1'vius SCHlIfACKER and BOETTGER, Nachr.-Bl. D. Malakoz. Gesell., Bel. 22, 

p.117. 
1895. Limnaea goodwini·i PILSBRY, Cat. Mar. Moll. Japan, p . 158. 
1895. L ·imnctea pe1'via PILSBRY, ibid., p. 161. 
1898. L imnaeus pe1'vius NEUMAYER, Wis>ensch. Ergebnisse Reise Graf . Bela Szecbenyi Ost

asien, Bd. 2, p . 656. 
1901. Limnctea (Fossaria) pe1'via MOLLENDORF1~, Ann . Mus. Z801. A cad. Imp. Sci . St. Pe'lers

b o~rg, Bd. , 6, p . 96. 
1904. Limnaea (Gulnai'ia) shant!ingensis JO)[ES and PRESTON, Proc. Malac. Soc. London, vol. 

6, p. 142, text-fig. 4. Type l ocalit:y: JlJ*~'.@Zjf~l;trf Weihaiwei, Shantung Province, China. 
1908. Lymnaea pe1'v"ia OKAMI :;Icl::~-, '1HIJ('fjt)lB, ~ 2 ?(i, ~ 205 N . 
1908. L ymnaea pM'viaKuRoDA ¥.\~lEq~\:* , 1HIJ('fjf:itl; , ~t 2 f{f, ~ 208 N; Conch. Mag'., voJ. 2, p. 

28. 
1910 . L ymnaea p e1'v ia HIRASE :ZP:itl:rP~-UII, EP1~TJI. IH'k, 1fl; 14 I{ . 
1911. Limnaea (Gnlna1'ia) pervia ANDREAE, F UTTEmm's Dur ch Asien, Bd. 3; p. 76. 
1916. L ymnaea (Lymnophysa) pM'via YAGURA :fR:::@'fll -=- UII, ~JlIrJ\~iiliJl.!IIJll=li!.k, :W; 58 ffif. 
lin9. Limnaea pe1'vix IWARAWA ;'ki-)'I :t<:;7.(UII, EP1~iilf Jl. !IIJlf'Ji;;j;:,§Iit.k Cat. Jap. Moll. Nat . Hist .' Dept. 

Tokyo Imp. Mus., p . 175. 
1921. L imnaet;! pM'v ja KANAMAHU 1]kJL'fllAl}) , -=-11j:l\%iilf Jl !llJlID,~ 'llE~'f<* , ~ 9 ffl: . 
1924: L ymnaea pM'vix MA'rUDA 1~1E:V~= , ~if~~Ht.l Jf~~I~¥!l. ('I.'1'ans . Nat. Hist. Soc. Formosa), 

1f; 71 ~j}i;. 

1927. L ymnaea per via SUGITANI 1J1'i-m-t4l:, 7'f' ~JV,f:iilfJl.!IIJl §:1'k Cat. Luchu Shells, p. 37. 
1927. L ymnaea (Galbo,) pM'via HIRASE :ZP:i'fJl 1~:;I.dl\, W4;:,IDWJ!llll~ (Figul' i).1'o de Japanaj Bestbj), 

~ 1478 ffl: , 1<T;!llll~ 2843 Ililil . 
1928. Lymnaea (Golba) p M'v ict KURODA A'Il\ lEq~*, 1tt~:;I(.lihiilfJl.~1I~litk Cat. Shell-bearing' Moll. 

Amami-Oshima, p. 84. 
1931. LYIIMUteCt (Galba) pM'vict YOKOYAlIfA, Cat. Mal'. Fl:eshw. Land Shells Japan j\lfinei. Mus. 

Imp . Geol. Surv. J aIJan, ' p . 56. 
1931. Lym,na,ea pC1'vi(~ KAWABATA )'I;l,~j:fi.]i ~r\, fg'l~W)J iilfi"(l.Jl. rJi , ~ 132,159 ffif, ~ 3 i]J]&, ~i 20 ~. 

1932. L ym'naea (Galba) p e1'via YAGURA :fR:~fl1 -=- UI\, j\iiIT gkJUZ~)l/IM%iilfJl.5Im§~ , jfS 5-1 ]t. 

1933. Limnaea kin,q·i P um and YEN, Bull. Fan. Mem. lnst. Biol., vol. 4, p . 294, text-fig. '26. 

1933. 

1933. 

1933 . 
1933 . 
1034. 

Type locality : :YfriJN1tillnf}'/:fftl< Aksu, S inkia ng Prov;nce, China. 
rrype locality: " ·imnaea ex ilis PING and YEN, ibid., p. 296, text-fig . 27. 

Aksu, Si nkiang Pl'ovin ' 8, China .. 
L imnaer.t tntneatula tenua ~ING and YEN, ibid., p. 298, t ext-fig. 29. Type locality ~ 
!lfriEl~'~"fJ'i:ITtl< Aksu, S inkiDng' Province, Chinf . 
L ymnaea pe1'via ASANO f1l!!Jl-}iJf;7.(UII, ;5}5Im7](iilflfJiJ'lidffi\lliDl;, ~ 385 'ffl: , 1<Tl[rn~ 777 Ili.!l. 
L ymnaea (GctZba) Pl!1'via ~{URODA J;l~ IE 1.¥'\*, iIWi;JH%!t~t.I EI\itk" ~~ 192 Je. 
L ymnaea (Galba) pe1'v ia SHIRA ;!t" ~, ~'ifjlli')lW~J}~,*~it)lB ,Jour .. Qhosen Nat . Hist. S~c . > 
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no. 18, p. 26. 

934.1 L ymnaea. (Galba) p ervi ·.t HlRASffi 2J'-UJl (~'j,d~/I, .8 ;2\s:.JUmllmiiifr A CoHo Jap. Shells Illust. Nat . 

Colours, p. 94, pI. 122', fig. 94. 

1!J34. L y mnaeu, sp. c TOKUNAGA and SAORA Q!l1,7.k1fi:JJlHi Jl!:ffi'x, ~~-*Tm~t~~w,\l:m:.liJf~~$fH!f, · jj~ 2 

11il, 1f'; 1 w,.;; ~ 41 Jr, 1f'; 10 IlmJ]oc , ~~ 10, ' lOa 1lfu1; Rep. First Sci. Expecl. Manchoukuo, sect. 

2, p t. 1, p. 3, pI. 10, figs . 10, lOa. . 
1034. Lymnaea (GaZba) pel'via HIRASE 2J'-UJl1~::I.<:J~ II , ~l4'!:~m';R1&:lilWir\'I" §~ft;J>~ :=.4HJ!<Wljj,jzml , 1f'; 57 Jr . 
1935. L ymnaect lJel'v-ia HORIKAWA :tftjj }l-i'km, ?",p-r;<. (Venus), ~J 5~, 1f'; 30 Jr . 
1L135. Ly?1~naea (G alba ) p C'l"via SUZUKI i':~*:H'- , :ltl!.1'tJ}i~tWc; (Jour . Geo!. Soc .. Japan ), 1f'; 42 '~ , 

1f'; 209 Jr . 

1935. LY?1~naea p el'via MORIKAWA tliilJl l:'kr!i", ?,;f~~j,tIjj,jJJ~ifl~'ft~ (Trans. Nnt. R is t . Soc. Formosa), 
1J'> 25 ~, 1f¥ 142 ~'t , ~ 227 Jr. 

1935. Lymnaea (Ga. lb~/. ) pel'v ia KURODA ~fflQ~*, ~~W*';R.'l':l]tHJ'lIW, §1~;It.:::. Cil!J1MZml), jj'i 58 Jr . 
1936. Lymn ctw pel'via YEN, China Journa l, vol. 24, p. 46. 
1937. Golb a tn(n cat-u la YEN, Pub1. Mus . Hoangho P aiho Tien Tsin, n o. 46, p. 17,131. 1, figs. 

17, 17a (not MULLER). 
1937. GO/ Ibn lat-i callosi!()1'mis YEN, ibid., p. 18, pI. 1, figs. 18, 18a. Type locali ty: l.Li ji.!j 'f'IH~ 

*iili Makiapu, NOlth Shansi, China. 

1 )37. Galba p M'via YEN, Bul!. Mus .. Roy. lEst. Nat. Belgique, tome 13, l~ O. 26, p . 26. 
1937. Lymnaea pe l' v iet OKADA aud ITO f,iijfflifill-~11 · 1oJl-:llIiTi(i-, ;ifl[1M2k.1lJJJIjj,j (Bot.any an d Zoology ), 

jf~ 5 @ , jj'i ·2t.1C6 Jr. 
1938 . L ymnaea (Ga lba) pel'via TAKI 7ilil Ilk, J1IUhl\!1\.iiliJ.l;P~§~ , ~!; ~4 Jr. 

~i1!! Locality: -'-inr:lt1~f;P~~lfO)~±Jli lb L. < f';tJ~J:iJli (fI}fllt~±) Loess or t errace d eposit 

\" l'cc1 :posi tecl Ioess") of Shihk 'ach" ang, Hopei Province . (~{;J 10 {J'J?*, ff:i ~'~UljlHffil Many 

specimens, more o r l ess broken. ~6i.f(1lBx ANM 84'.) 

m~5t;fjj Recent Distrih1,ltion : -TIil¥.i~!llIO)-'B1S tr: jl"T~ < ~X1j~ Wilod C4ina. TIi¥i*-'B1\ East 

Tibet. oP ;t~2*fl!2*-U l--Jv=\,- A 3' y East TllTkesk n . ~tI _ Mongolia. t~1Y rjH~ Manchoukuo . '~t~ro: 
illtUi- O) EI *~± Japan (except r-lukka :·c16). 

1t;fi~!t!! Fossil Occurrence: -fnf:lt~f)IIW~~:&.lF'I~~*~O)~!(ORJli Yentun g formation at Sbun-· 

yi -hsien and H waiju-hsien, H opei Proviilce~j,*rJI'I~ I~I:Jlim:~71-O)Iim~~,:ti,Jli K u hs iangtung forma

tion in the vicinity of Harbi n, Mnnc·h')ukuo. ~'~l:lli~f~i*~I\'WJ'\-Yr1. 0) lhMJ<;!:5Z£i:Jli L,acust rine 

teC'ra e deposit in .Silingol-lll eng, Cha hal' P i ovillce, 

Ilf.t~~ :-/E~~t:tgg0)1~*, *fl'C7:J~0) t O)f't~ L. < fffil~t5t I1L?J .o :iJ~ } -*:ti!!. O):mi£t~* ,l:J:tllB( L. 

Lj;L. ~~~ tjj~~'fJ.0 o 

*mf't-tO)5};fJJ~~ll"'Kff€( <. *:fr\('L'}j~L lb;t.ll < 3Mf jillK}! Grt.o o ~/J ' ~ < ; rt!)llP,fJ:tllB( a/~*~<, 

1iJn\(; I) ?&i 0 0011!~~; !l!fi\Jlif't 5 jll'Jtc" J: < JlJtrL, ifili-g-TI[rc' ~j; .!&m, t 'fJ. L.; ~-g-f't i~ < ; ~ J:I g~7f.b 
-Cl/irh ~1~rt-t'; ~1L f:t7'G~K MJ0L?J.o o ~i':H1 iTh'0) LY'ninaea (Go lba) ' tnmcCLtula (MULLER) K Q!: 

~ 'fJ.lb O) c· ~.o:iJ~, ~0)71-%f:t L ymnaea (R ctclix) pel'egret (MULLER) K t*~~1J;J,kPJT:iJ~ib.o o ~it: 

-::n :: jjJljm,l: 5};fJJ0);JJ§ L1J:l 'fJ. I) % .l,.J;tfJ.:1fc' f't, Il{fK IWJ5EJ::.O) 0§ j)'!ifti£-t'.o ~ J c'ib.o 0 

J ONES :& (t P 'R,ESTON (-E04) 0{ LU-*1~f)]XJfiHhfr:iJ' GilcJI& L. tc ..Limnaea (Gu lnct1'ia ) shant ungensis, 

~l!fj:~.I3Z; (1937) iJ{ ill j§1§j'.~~7flJ :b, G~cllZ L tc Galba laticallosi/onnis. :;1fz(t K [j'IJ.I3Z;:iJ" Galb r1 tntn

cat~ll(t (MULLERj K [j'IJ5E~cl!& L.k~I;I:!liMWl¥.i$ 0)1~*f'tfL -r~ lb 'fJ. < ;fs.:flc'ib.o o 3(JR;G · ~J~j:~jjJlj 
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J.t (1933) iJ~M-m~' 1\!iJ3~iiiJ' G~cIlII; L'k L imnaea tnl lvat~~la tem~a 7Jz'v: Limnaea kingi ( L .f1fi::J;' < 
c!:?b t enua ' O)~J~ 'C'if) G :5 ) t fj'i];j:~*tm: c!: ~Jl,<!) G.f1::O o iriJji]ij~O) Limnaea e,xigua1

) 1J..::O to) L-t
Lymnaea (Galb a) t 1' uncatu/a (MULLER) K1f- 'tJ.. G 'tJ.. \;'1 0 

Subgenus RltC1/i'X Denys de MON'l'FORT ~ IJ Pr:r: J 7 '7 ;fj~ ]1[;m 

1.810, Radix Denys de MONTFORT, Conchy ]" system. Classific, meth od . Coquilles, tome 2, p . 

266. Monotype: Radix a~wiulatus Denys ekMoNTFORT (=Helix aU1'ieulal"ia LINNAEUS) . 
1831. G~tlnal' icb" LEACII" TURTON, Manual Land Fresh-Water Shells B r itish IsL, p, 117, 

Type by designation of GRAY (1847, Pl'oc. Zool. Soc. Londo]], vol. 15, p . 180; as a 

synonym of Radix ): H eli:c C£I(1'ie~~lal'ia LINNAEUS. 

1855. Nel'itostoma H . and A, ADAlI{S, Genera Rec. MolL, vol. 2, p, 253, Type : Helix aU1'i
e~~lal'-ia LINNAEUS. 

1859. Ne1'ist9mc~ CIIENU, Man, COllchy1., tome 1, p, 479. Type by pl'esent designation:/ 
Hel-ix a ~wi [ ~tZcwia LINNAEUS. 

,1881. ' Limna~ ,~ subg enus AW'icula'riama SERVAIN, Hist. Mala '3 . Lac. Balaton, p. 49. Type by 
original des ig)1ation: Helix aW'iculcl1'ia LINNAEUS. 

-1881. Limnaea, subgenus Limosiana SERVAIN, ibid., p. 52. Type by original designation : 

He li:J; li?nosa LINNAEUS (not MONTAGU) (=Limnaea ovata DRAPARNAUD). 

1881. Limnaea subg enus Pel'egl'ia1H~ SERVAIN, ibid., p. 56. Type by _original designation: 

Ewe-inum p el'egl'um ]\fULLER. 

Lymnaect (Rcu''lix) pl icctt'ttlct BENSON yt--=& J 7'7;fj~ (~JTm) 

- ~ 4(2) illlI iJii, ~;; J-6,12 illlI P late 4(2), figures 1- 6,12 

1842. Limnaea pliwt~~la, BENsoN, Ann. Mag. Nat. H ist., ser. 2, vol . 9, p. 48'7. 'l'ype locali t}': 
-jiJillyU ,fih Chushan Is., China. 

i8M. 
1867. 
1875. 
1878. 
1881. 
1.882. 
'1882. 
1885. 
-1886. 

:1886. 

1886. 
1B87. 
1.887. 
1887. 
1890. 

Lirnnaea lJlieatula BENSON, Jom. Asiat. Soc. Bengal, vol. 24, p . 128. 
L imnaeus plicatulus lVrARTENS, Malakoz. Bl., Bd. 14, p . 221: 
L-irnnc~w plieat ula MARTENS, Jah1'b. D. M alakoz . GeselL, Bd . 2, p . 131. 
Limnaeus 1JZ.i (' at~~lus NEVILl" Hand List Moll. Indian Mus., pt . 1, p. 233 . 
L-imnaea plicat~~la :i\.'[OLLENDORFF, Jahl'b. D. Malakoz. Ge3ell., Bd. 8, p. 42. 
Limnaea p Zieat~~l(( GREDLER, Jah1'b. D . Malakoz. Gesell., Bd. 9, p. 50 . 
L iml,:teet plicatulcb GREDLER, Malakoz. m., N. F ., Bd. 5, p. 180. 
LinM~aea p licatnla GREDLER, Jah1'b. D. Malakoz . Gesel l., Bel 12, p. 234. 

~. 

Limnaevs ehefou,ensis CLESSIN, Syst. Conch. Cab., Bd. 1, ~-\bt . 17, p. 391, p I. -55, fig . 
- 6. Type locality: IMn:ti;'i:"f- Chefoo (Chibfu), Sbantung Province, China. 

Lirnnaeus mollenclci1'jfiamls CLESSIN, ibid., p. 394, pI. 55, fig. 5. Type locality : -)iHUylj,1ib 
Chushan Is ., Chiua. 

Lirnnae~£s plicat ~ilus CLESSIN, ibid ., p. 404, pI. 55, figs . 1- 4. 
L imnaea plicatula GREDLER, Malakoz. Bl., N . F ., Bel . 9, p . 151. 
Lirnnaea chefuensis GREDLER, ibid. 

Lirnl, aea molle 1/ clo;·.ffiana GREDLER, ibid. 

Lirnn7,e~lS lJl-ieat~bb~s SCHMACKER and BOET:rGER, Nach1'.-BI. -D. Malakoz. GeselL, Bd. 22,' 

p . 115. 

1) C. PING aud T. C. YEN (1933): Bull. Fan Mem. lust. Biol., vol .4, p . 298, text-fig, 28. - ;fI.l;:<\EE 
JII!.: j/JfJillt1('irnr>''':i(t~o 
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IS9S. Limnaeus plieatellj~s N .EUMAYER, . Wissensch. Ergebnisse Reise Grflf. B,ela S~ECHKl~'Y~ 

Ostasien, Bd. 2, p . 657. 
1901. L imnaea p l-icl; t~£la ]\I[OLLENDORFF, Ann. lYIus. ZooI. Acad. Imp . Sci .. St. petersbourg,. 

tome· 6, p. 96. 
1904. L imnaea ?nCWS JONES a,nd PRESTON, Proc . Ma lac . Soc. London, vol. 6, p. 141, text -fig , 

2. Ty pe locality: ilIYlt1fi L iusbitao, north-east promontory Of Shantung, China . 
1904. L imnaea (Gu lnaj'ia) 1vhaj·toni JONES and PRESTON, ibid., p. 142, text-fig. 1. Type loca -

lity : IlJJ1UIli' Liushltao, north-east promontory of Shantung, China. 

1904. Limnaea plicatula JONES and PRlJ]Sl;ON, ibid" p . 143. 
1918. Lymnaea d ess,in·i ANNANDALE,- Mem. Asiat. Soc. Bengal, vol. 6, p . 303. 
1922 . L ymnaea plicat~£ la HAAS, Abb. Bel' . Mus. Natur- H eimatkunde, l\1~gdeburg , B(1. 3, H ft , 

4, pp. 1- 3. 
1925, L imnc£ea lJ li ca t~£la BLU~IE , Ar c-biv f . Mol l.-kunde, P d. 57, p. 11. 
1934. L ymnaea sp. b TOKUN11GA and NAORA q~7k ffi.J!lh1l Jl!.:f~·x , t11-*Ji!ijW<~1~qIDIEflE 1iJFytl\¥l¥jH!f . ~~ 2' 

'illS, tit 1 1fi';, ~ 40 Jr ; Rep , Fi rst Sci. Expecl. Manchoukuo, sec t. 2, pt. 1, p . ,2. 
193 5. L ymnaec£ (Radix) p licatulc£ SUZUKI ,r,t*~f-, ±1l!.11t J}~$ff; ftt- (Jom. Ge ,1. Soc. Japan ), ~~ 42' 

/~ . ~ 209 Jr . / 
1937. R adix cl fssin i YEN, PubL Mus. Hoangho Paiho Tien Tsin, no . ~6, p . 14, p1. 1, figs. 13" 

13a (not NEUMAYER) . . 
1937. R adix ovata YEN, ibid., p . 15, pI. 1, figs. 14, 14a (not DRAPARNAUD). 
1937. R adix plicatu la YEN, ibid., p. 16, pI. ' 1, fi gs . 15, 15a. 
1937. R ad·ix plicatula YEN, Bull. Mus. Roy. Hist. Nat. Belgique, tOILe 13, no . 26, p. 25. 

ji±i.!! Locality : -ii'if~lt1~f;:S~JI:t0)~±}fr ~ L< Ii~JiJi ( :P}:jjJi!t.± ) Loess o~' t errace deposit

(" redeposited loess " ) of Sh ihkiachwang, Hopei Province. (MttJ¥t-tt ~ 3 tl'?* T bree broken, 

sp ecimens. ~MI'11HIJE ARM 8,5.) 

~1:.5};fji Recent Distribution : -:&:RjlJB'&O:}FPiVH@!) 'Whorl China a nd Manch6ukuo. 

1t:Q'ji.tt!! Fossil Occurl'ence : -tnf~lt~'IIIl'4~!\b)\ '& v,:" I~HfEWyj\ O) ~!(ORJi Yeiltullg f onn ntion at Shun

yi-hs ien a nd H waiju-bsien . Hop ei P rovi n ce. IJII;iVH~ I~jl)lj ji,l),"Ilj} O)J[fi*gl\~Ji Kuhsi:mgtung forma

t:on in t he vicinity of Harbin, ManchGukuo, 

lifHe :~;:S~JI:tPliO) t~~* Iit'R:1¥}~(fi.~i)t: 7t ~k=r-c' '/X.v.7J),) f~HI. --:J ~fi·Qi:O)m1:.{~* c 1 < -~T ~ o * 
tID: Ii:RjlJIIO) =E-l 7"7 ;lit 0)~1/:, 1-t* 8':J '/X.1b O) --e (b--:J -C , *:tpc tNt ~ L y mnaea (R adix ) japoni ~ ct

J AY vc ~f1 '& Lt<: jt!!.w b5G10 , :J~ vc~rJH O) L ymnaec£ (R adix) ova ta DRAPARNAUD O)*ttVC"'T~ (). 

~O)~Ict.~ F1f; VC ~:lfl~ vc ~~ A., -u;;; ~ 7J)" .:c0) ~.fq~t;;W1T.nV;f~(0) :t([.1 < c 'ib ~ o 

j( ~ ~ ft J:j:I ~t-; tl~j;/!iviJ:t~~1/9i% < , '~'l::~ ~,uru~il~JIX ; !l1mIffHtlffi')j\' 4 ~J,\'i "f; ~-%ftl~ < ; ~mrft~: I::ii* L--C 

J: < Ill'iitL; \'t) 1=l ft:;J(~ <, illIJf%~ ¥ L- , J::!iffii~ <, T--tf,11lJ < .~~~fH~:JJ I:: 1qllf'~ 'h:J'ii'~':"' Gf' ; j'fX~~h ft~, 
tL ; UjffUi~ijhlf,f l::1Btf'itL-C~~ ' ~Jli rrJl 'i'~i' O) .7;. o 

Ll.ntl~1 Liushitao PliO) L imnaea 1n(/j'S J ONES 2nd P RES'fON (1904) .&v:. L imnaea (Gulj~a!r ia) 

W1t M t oni JONES and PRESTON (1904) 1i*tID:O) *l!lft V.~ VC j@'~'i" 1m t < 111*~'Z7G:b ' GO) Lirnnaeus 

chef M£ensis CLESSIN (1886) ~1fz lfvc :J1JU.I :YILti¥j 'P ' GO) Lim,naeus miillen(loj'jfi xnu s CLF-SSm (1886) 1/:, 

#*tID:0)~5l1:5 c ~r,z,G10 G.n~ o 

r€l:l~~IH,1( (1937) Ii, ANNANDALE 7J '- Lym.naeu clessini NEUl\f.t\.UR C L -C ~c.~ Ltc *1~JJ Pli 0) 1j'i~ 

* Ii*~*kr.~.r.:: g. 1:. c H~tn~ L -C l:J ~7J'-, Jl'ijE.l(7J), clessini vc Jl'ij 5E F,c.If~ L tc I/;, 0) 1/:" j; < C 1/:, 1l11Ijj"; ~ 
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:tLk1f1!lflK~m-r~~lO, NEU}!IAYER r/) clessini1
) c!:Vi:t=1....-<j~~~K1....-, *~RD*f]tJ:I:IOJ i m!c. 

~~ ,GtL~ " 
f,\n'Jtt:fJRK~ < f~,~, -r ~ ::J q:. I 7" :7 jf ~ ~, Jl3t~~N:J )c Vi7.j>:f]tKIJj\~W, 1....-, ~Jb K &i£U 1....-q~ tJ. V- o :jtI:* 

is:J~OJ1iff§l'EifVi L OJ~ ~ Li'lnnaen minO?' BEKsoN2
) KiI'il5E 1....--C*ko 1'~ 1....-.iJtK 'In'inOI' :iJ't,':iJ'~tt 

,~rp'OJ~ 5 K,'GI,VitL~ 0 minOl' Vi lJZir.att~la U~KJ1rlll ~Ij ,~iJ' G~c.jf& ~ tLkOJ'C'ih ~:l.6, f OJ ~c.~ 
,ViWI ~ 100 * 'C' , '* ~ ~ OJ t\jfjf; t tJ..< , 1iI~ K If\Q\l1HOJ Lymnaea (Gq,Zba) trltncatt~Zc~ (MULLER) K:t= 1....-

, , 
<.W-r~~Mm~1....--Cih~ o LOJ.Vi.*~mlDVi-.~~fi~tLkLc.tJ.<, .DftM~. 
OJ::J q:.l 7" :7 j/ ~, :iJ' {:OJ-f=1 ~ 7a;{i:' GtL -C?;J ~ OJ .f,;. 'C'!b ~ o ::J q:. I 7" :7 H ~ c. p ZicatllZa c!: OJ~mt%K 
--:)v- -C Vi , r=I riff~ my .Et:iJ'19HIj~a~1iffY'L ~11'--:::>-C?;J ~iJ' G, ~:iJ' G-t'JEMO'J: L c!: :iJ,*uaR-r ~ t OJ c. 

:J\JH~~ tL~ o 

Genus Opeas ALBERS 7 :t.J-1-"Pryv :f.1t. '*I 

:1850. Ope«s ALBERS, I-leliceen, p. 175. 'rype by de3ignation of HERMANNSEN (1852, ludic. 
GeneI'. MaIILc., S uppJ., p. 96) : Bnlij)~us sttbuZa PFEIFFER (=Bttlimus gl'acilis HUrl'ON). 

Opectsp!f'l"(J'ttla SCilMACKER and BOE'l'TGER *~7:IJ-1-"PryV:f.1t. 

W; 4 (2) Jl8iIJtBE, W; 13-23 Jl8iI P late 4 (2), figures 13-23 

'?J.868. Opeas pyrg£tZct A. ADAMS, Ann. 1\1:ag. Nat. I-list., ser. 4, vol. 1, p. 459 .(nude nanle; no 

' locality). 
'?J.878. StenogYl·(t (Op eas) PY1'gttZa NEVILL, Hand List MolL, Indian Mus., pt. 1, p. 164 (nude 

name) . . 
?l879. 0lJeaS PY1'guZa KOBELT, Abh, Senckenberg Natul'f. Gesel l. Bd. 11, p . 63 (nude name). 
? 1885. Stenogyra (Opeas) py,r,quZa MOLLENDORFF, Jour. Asiat. Soc. Bengal, 'Vol. 54, pt. 2, p . 

61 (no description). 
1891. OpecIs PY1'guZa SCHMACKER and BOETTGER, Nachr.-Bl. D. Malakoz. Gesell., Bd. 2-3, p. 

179. 'l'ype locality: jji11lpYLilJ Kobe, Japan. 
1903. Opec~s pyrg!tZa IiIRASE, Cat. Land Shells Japan, p. 21. 
1905. Opeas pY1'gula PILSBRY and I-IIRASE, Proc. Acad . Nat . Sci . Philad., vol. 57, p. 737. 
1906. Opeas PY1'guZa PILSBRY, Mau. Conch., sel'. 2, vol. 18, p. 173, pI. 21, figs. 8-10. 
,1908. Opeas PY1'guZa I-IIRASE 2f-ifJlW-~II, 1HijlSf[ftj!l,;, 1.f~ 2~, ~ 169 J{; Conch. Mag., vol. 2, p. 

20. 
1909. Opeas PY1'guZa OTAKI 7(iffliJi1f;f;:, 1HmSf[f,i/'I;, ~ 3~, ~~ 95 J{ ; Conch. Mag., vol. 3, p. 21. 
1910. Opeas pyrgula HIRASE 2f-ifJlW-~II , 13;>j~TJl. EI~k, 1fl; 10 J{. 

1916. Opeas pyrgttZa Y AGURA :*1.31'11 ==' ~II, :l'i:JiI!li~ iili Jl.iJ!jt EI ~k, ~ 56 J{. 

'1919. Operts PY1'guZa IWAKAWA !M-J llt<:;f;:ml, 13;;j~iili 1'ljm~;:l;>j~ Elt:lt 'Cat. Jap. Moll. Nat. Hist. Dept. 
Tok,yo Imp. Mus" p. 213. 

1921. Opeas pY1'gnZa KANAMARU ~jLi!I!!!~ , ==.illli%iiliJl.iJ!i'iii],\j1!E'W:j!j-, 1fl; 11 ffl: : 
1927. Opeas pYl'gula KURODA, in PILSBRY, Pl'oc. Acad. Nat. Sci. Philad., -vol. 78, p. 473. 

1) M, NEUMAYER (1898): "\Vissenschaftliclle Ergllbllissll del'· Reise des Grnfen Bela SZrLCfIENYI iu 
'Osta"ien, B eL 2, p. 657, pI. 4, figs. 4, fi. 

2) 'W. I-I. BENSON (1842): Ann. Mag. Nat,. I-~ist., ser. 2, vol. 9, p. 487. 
- 21 -
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1927. OpeaS1JY1'gu la H .IRASE :zp.iJfIl1il* ~II, El:;t.1IjjJ tlaillll~ (Figural'o de . Japanaj B estoj), jr, 1496"· 
oJ[ , :1fTil@ll jr, 2879 I@ll. 

1929. Opeas fmg ·il-is PING, Palaeont. Sinica, ser. B, vol. 6, fasc. 5, p . 21, text-figs. 13a-f, p I.. 
2, figs . 13a-c. T ype locality: iiiJ~l:!GntJ IJ r.5 O) ~M1;tfJ;f.i'tmr Cave dep osit of Choukoutien,. 

Hopei Province, Ch ina. 

1930. Op eas PY1'gula SOWEHBY, Naturalist in Manchu l' ia, vol. 5, p. 50. 
1930. Opeas PY1'g~t la K UHODA ¥,IH£Hi&.* , IH~Jm~,~!£~*f1 , tr~ 135 ~. 

1931. Op ens fmgUis PINC, Pal aeont . Sinic:), ser. B, vol. 6,' fasc. 6, p . 29, t l'xt-fi gs . 16a, h, pI.. 
2, fi g . 16. 

1931. Opeas l:;Yl'gulct YOKOYAMA, Cat. Mar. Fl'eshw. Land S j1ells Jal~an '·Miner . M us . I mp . 
Geol. Surv . Ja p a n, p . 69. 

19 32 . Op eas PV1'glrla YAGURA *ff'fIl =' ~I~ , :lji[ iITQt Ji1u{,mI~bl\ElIJt®HI 1tk , ~1 57 Jr . 
193~ . Opeas lJY1'g ula KURODA ¥.i!\ I1Hi&.* , jf~ :tJ:J~bl\!£~ l3 lf1k, t!1 193 K 
1934. 01Jeas l:;V?'g~da 5 m BA ~.f.L ~~l E!:~ WJ~~lI!ffl~m; J our. Chose n Nat. Hist. Soc" uo . 18, p . 28. 
1934. 0 lJeCtS PY1'gu lLt H IRASE :zp.i1i(W.*~II , El ;«~Jt ~if;lj iWi A CoIl. J ap . S hells Illns t . Na t. Colours,. 

p. 98, pI. 123, fig. ' 36. 
1934. Opeas PY?'gu lc, HlRASE 2j;'i$(W.*~II , tN~j~bl\~~'t IiX~~,\i', I3 t'k;!;l: =. %'?Jl<Wq~zll1l , 1f~ 63 ~ . 

1934. Opeas PY?'g7Ila OK.ADA Wd l1l lffi- JlII, &'",t-:r 7. (Venus), :1;j~ 4 ({f , t/'.i 362 Jr. 
1935. Opeas PY?'gu la KURODA ili!\ I1l{M,(*, E~r&r'J~bl\~1~ Ii!U~'lrW, I3 t'Mt =- O!l~zll1l ) , 1if~ GO Jr . 
1936. Opeas PY?'gula J NOUYE :fj:J: :J\'; t~t , *CfHffi/J:fill:~ , :t!, 3 {{f , 1l~ 6 JL 
1936. Opeas PY?'gUlL! OKADA /li<l I1l M-~II , El :J\'; O) :fill:~c!f.!lH:?1 , t!. 500 K 
1937. Op eas PY?'gula K IKUCHI il\;:)'/!!!lIiJJtr:{iJrI" , ilj"i1l t;;~bJ~;{:31:W~ IFiJ ~T..-e- 10r ifL ~t 3 ~, -jp; 38 1i. 
1935. 0lJeaS PY1'gtl la TAKI tali 1M, ltl,' ,i.;jMbl\{rr Jt !lm I3 ~k, t!1 25 19:. 
1938 . Opeas 'fJ y?'gulCt K URODA ~~ I1l {!~.l* , ~1~!i±!l!. Jl'.\lic~r, ~ () {{f, t!~ 68 ffif. 

~c,lt :-~Ii*,"* < IH~ , TIE1lttr%, 7lM~[)lf6:imo iJ!;f,~li~ < -e jlilj <, 011\- .... < lElim!u\", ~mlifW>N~ < > ~4i < , 
1II'*~t,Jp,! lj', ~lU)JJ: ~ li~ c· ilie, .'biYi1t ~ '0 ")J€J~lifJ 2 Jli'i- J: ~ Ill(; ~ , ZJ:; i'~J'-r ll~tL ~o tlM~JfHi N~ 6 1B'F'<l5'L tii 
.'b -e~~.J.d::'J.tj-* L., ~pll~tL ; Nrtitli YW< ·g;JtL~.lj. , i'1!Ejj/j\O) t.: OI..:>l!l'l! iJ,f::. mUflJI;i(: ~¥i" ~o ~li*E!~*:? < -C 

. 2ft.: <, )i!ij~1EJ!*G-r ; Jl~illi li;*5~llHJ'0 JJJi.HLli~Jj~ /j,~ <, 1~~ '0 nf:l)'f;\t.lj.~ O)Wt~Hi , 1!l'l!lJ§JJl -? f.l.i .... < ;;r;:;J;[Nlj 

t,d'titIlJ~~$\la tL ; Jl.IjHi ~:n\'!l:47g L.-? ;. mill(; D -niJrtli L., mit@:-r-Ni '¥ff::.l!fJ lffito ~ I:t Ii ~ f:ID;iEL IJ'''11117fb , J: 
~li~jEj~ t.e L., Tm;fi p L. < ~i ~o 5'~}f-f li*ff;iIi --r 1il'j <, @It < gc ~ ; j7~liliffi .J.r)it <, NEtll L. -C H*,qLH~~>o 

;ffiJ5EfWi Measurements (1iL1li:~'B iu mm.) :- :!ft:(0) f~*Vi IDZ~ H eight 5.5, ~~ dia mete r 1.6 ;. 

I:t ~ height of a p el'ture 1.7 (l a rges t specimen). 

Ef±iB ~e(Jent Locality :-tjiT:lt1~f;fi~!lt O)}l{±Ji ~ L. < Vi& Ji.Jgt (N-tlUili± ) L Of'ss or ten a ce 

deposit ("redep osited loess " of Shihkiachwang , Hopei P r ovince. (:;I(/J '~~* Sel'e ral sp eci

mens, adult and young'. :1r~f;iltlJij£ .AN 1 87.) 

~~~~ Recent Distribution :-1¥i ' 01' · ~ t:3t1.1~ South, Centr al a nd N orth Ch ina; ~F9 ' 1~ 

I:t ' ifr1ii, '/'I ' ::ft ffi ' 7( llIt ·11I lhf.~mk.O:·:Mj1¥i1I1r Ma ca o, H oi ho w, F oocho w, Pe lri ng , T ientsin , Shnnhaik wa ng 

and Hunan Province. r~MjH il1¥im\ Southern part of Ma nct ouku o; t:n ~'I' 1 K ineh ow. B * J apan;. 

* ,'1'1' rzg ~ . J U·I'I· :)( ,I~hl~:t!\H[.f:Jfr.\~~ H onsyfi , Sikoku, Ky usy lt , T iti-z ima (Bonin I s.), Tai" an (For 

mosa) a nd '[yasen (Korea) . . 

{t~Ef±iB Fossil Occurrence :~iTiJ~t ~'fi!r- llI O) ·~!(~*~ ( 1fE~~'::: I'"h* t. ~ !/1.--c?J jz. ~ 0) ) Yentung. 

f ormation (" Sanmen series " ) at Tangshan, H opei Provin ce. iTif~t~')j!iJ I:t r.5 0) ~~li±jHW1i Cave 

deposit of Choukoutien, Hopei Province. i'i¥i rjH~t:il ~'I 'I ~'1;i,f:]~0)}l{±JN Loess at Chaoyn ng, K i lk 

chow Province, Mancbouku o. 
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l!fH2 :-~I'i5i'irjO)~F11~veBil(0m!JiJl "C', *;Fllve~L Jb;OO < '1f:lmveJil. t,~{> o 1Ei~~fii:O){tlEi~* 
l'i~ t3t1}~;&lA*;F~0) :m~t~* ~ J: < -~T ,0 0 ~It't.s;; (1929) il{m I=l Tr50) ~~:llE'f:j!{J1iiJ> t, ~c~ Ltc 

Opeas f 1'arjilis I'i *T'lIl:ve 9-'j-1J: G. tJ. 0 0 xi'i¥ifJ+I~ i!!:n~'1 '1 1~nVJI~0) Jit± J1i il> t, Jb, t~~lf.i1J.s;;ve J: -?L * 
mil{1*~ ~ ~ L 'lJ ,0 0 

Genus Bl"adyba,ena, BECR ;;t'j-v7-1'?1 Ii 

1837. B1'adybaena BECK, Tudex :Moll. , p. 18. Type by designation of GRAY (1847, Pl'oc. Zool. 
Soc. London, vo l. 15, p. 173) : H elix simila1'is FERUSSAC . 

1891. E ulotella MARTENS, Zool. Ergebnisse Reise NiederHindiEch. Ost-I ndien, Bd. 2, p. 235. 
Type by original designation: H eZ.ix simila?'is FERUSS AC. 

Subgenus ' 1JIa,'}whu'}"o7~el x T ARI (MS) 7 / -/'7 7-17-1 !lliJi, (*~3\V 

B'1"(u;l !JIJacna, ( JJ'l(Jnch~H'ohel~x) lwm'u,sh1:ni (COCKERELL) 

7 /-/ '77-17 ·;' (fi'jG ItlL *~~O 
~~ 6 (4 ) ~)t&, 1J¥l; 1,2 II.\Il Pla te 6(4), figures 1, 2 

1026 . . E1,tlotella lavrusll.in·i CO CKERELL, Aim. Ma.'S·. N at. H:lst., seI' , 9, vol. 17, p. 227. Typ e 
local it y : jil\itltlli£l t.'1*tlW#iiiJ:$}[Iij(!!:/i Middle for k of the Muren River, IGl'in P rovince; M<l n-
choukuo. 

~E~ :-"iXfHR7~, *,:;k, l~J'la.!OI~~Jj)ll~*Iil~~~1ZO):;Jti*~~V'· {,o tl~*fillh 'llillilijt7~ , -to)~ ~ fiIDt~O)it{;J 2{30 

~J.wiillill <, ~j;'~~jfI',"t' {, 0 ))f:l~fi 2 Jl!!HJU Q llX Q, fl~h , 1;1JJfff;t!i1tl~E'':1t<C!llf.i*.JL''(· , ::;7z}ifiIRJtili:BE < 'l£'i(~nJtJ: 
iMl-Ctlltlih::;, o tl~:)f:rfi ~f.!l"(' 5 ~~~, .1: < llH L, ~ii iiibillf:::.±tt:;k 1.-; ~:l'i\itfi~ < -!;flh Q,tJo \~)fffi ~JiJ.,:;k~ 

A , ~ 1.- < ll~h, iW)\jIij9;fl1.:·· rll~ U-E ~ ' 0 , [~jIijll~h; ll~HHiJ7~~O)~rd~: f:::' J: -? -C1JX~~ h {'il~,flij UfiJf:::. ::fL~ f.jt. <lb 

' ~~{,~ JJB~.Jj,~O)~O)*jIij l:::. fi~~IWtJ:~ij~:6 ~:mf;th, ~lI1ip tJ:llX~iMl I.: ll\I~ 1.--C~~ § JljU: tJ: ~o ~ I=l fif~I:::'W\
q'j" 1.-, lI!1\-k ~~~%, J:f.!l fi'fti-,< ~i {,o I=l~fi-*--C~~ < ,®t < :;k Q ; J7~Jilfli)j;;tilIlhTY;iij-C~ 1.-'< 9~7J "1fM:6 ~ {, o 

r.xf3lit9~~ ' f5~f30 

;.Il1J5Ei®: Measurements (.l"'-1lZ;t'§ in mm.) :-

1lF ~m !ll,'j{ M 0) :.w: ~;: jt:j 71.'i: ~Ifi : Q ,', 
I'·~ Q qill 

No. Number of H eight Diameter Heigbt of Diameter of 

whol': s aperture . aperture 

1 5 ~, 17.0 19.2 ]3.3 10.5 

2 5 16.7 18.8 12.8 10.0 

ji±-lJ! Recent Localit~; :-jITJ':lt%i':;J:I:~O)J(:I:J®- Loess a t Tsiugsi l,g , Hopei ProviDc~ . ( 2 ~* 

specimens ; :1tfii.!kift:lJt~ ANM 88. ) 

~1:.5}::m Recent Distribution : --~tX1~ NOJ' tll China ; iITr:l t·I.Li f!!:l·~ 'J@-~Flj 3 %i' H opei, Sp ft nsi 

and Cha hal' Provinces. !i!Mnr:J:·tlr:~·.&v:~tir.Y~ Jeuol and ~olth Man churia. W¥11ftrJ~IJlli JJa ilria. · ~~HI[ 

~'I' I (*~~Nlli: ) Liaotung. 

I!f.t~r. :-~ve~0 L l'itilil Jrlf .B;; O)1J:HlIlt.J:TlfF~'L¥R,*I) il~ib,o iJ' t,~!!f~ ~ ~k 0 0 fii].B;;ve J:.tLif > ~-I: . . ~. ~ . 
1) 1mi iii; : mil iiiJ-m'EIfiPX1lil':1fJiJ f11 , 1I~=- *iiti~Jj~1dlirtJM 3lElifF~tll\ll !l'fH!t , :l'l'i 5 7\11 , ~~ I h\h, :l'l'i l -:w. , ii'S 4 ilifj:, :129 

Ji , 22 II!1I JJR (;4q,(firc fblJ "t' ~'d~15)-V;t 13~-137, 1VG-!30l Ji ; ir~ 18- 22 IliIlJJR)o i:. O)~*",!Hj: lYI. vc :t!tlE ~5i:7 L , lI~f'! 
11 q:. 7 JJ 30 EI ~ W. "C~fll ~ ;!1-3~-c' if:,-:::> tcEJr, m\\·fillf1)4jItiifrc.J: ~ :5./di f ll fH: JiI. {) rc~ S tJ:V'o (;4;:~ 3 Yl* 
lJ(~rc V;t 1±\)l& ~ ;!1- {) S L.v'o) :t!tlEJijIj 0) 1Wll.t U lfl'l c ~· fiH Mt liliir!)j:±rcJ¥ < ~~t f1)X!~ *i' {) ~ ' -
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* 
~O)itiEi~*fi~ltiir1~f~0)~~1~* .!:WI5( L-L p L- t ~J~ ~ {61±l -r- i:. .!: iJ{l±\~uJ. \.A ~ ? "C'(/; ;o 0 

":¥;f.ffi i'j;~9it~o:> :fjyft~rr [If:f K-J'::5:!.l'v;t 'jit-c GERST FELDT (1859 ) ]JC(Y SCElRE;CK' (1867) :b~ IF.J5EL..t~tRK 
Acusta ?'av'ida' BENSON "'C'</?:;' C. 5I§', -C J;, t'C 0 MOLLENDORFF (1899) i'j; J:ili o:> i@.A:bqi!!!.~ 1t Acusta ravida i'j; 

Acusta lineolata C f'lJ'fillc' </? ~ , PlIILIPPI 0:> Acusta hP.lvacea v;t BENSON (7) A. m vicla o:>~'-%'i c';b Q c.1!IJi5E L t=.o 

1Jt-L·]!K3tW\rrlt¥,ifimKJliIDIJ .....: -c]i :;, c. PHILIPPI 0:> A. he:vacea. i'j; MOLLENDORFF 0) A . lineolata O) ~{!!tc.~ 

< -3.ik-t-:;, >b O)O)tR-r'</? ::5Jl>f:" '1iUlf i'j;lliJ='it o) :-%'j K1-1;; ....... f:,:;,.....: ~ >b 0:> c ·, PHU,IPPI 0) A. helvacea i'j; B&~sON 0) 

A. ravicla c i'j;JliJ'fillc. 5I§ ....... f:,.R Q 0" ";"fq))li'j; A. helvacea K~O)fllf.~ :b~~lz'i¥';"f'C J: < w. -C J;,:;, L C i'j;11!HcScHRENc K 

I'C J: -:::>-c fl1l:mi ~ .R1tEJrl'</?:;' :b~ . ~3t O)IN~ tJ: L c. , it~'m:-c']l!K~~ l'~o:>ffl:\t , L c. , JJjiffL o:>:;'g L· < ~'r L c. l' ]&Jl iJ ;;j, tU 

* Q)3> f:,JliJ'fill c. ~tr .....: ~ >b 0) C. 5I§ ....... f:,.R Q 0 Z.RK$\j L -C COCKERELL i'j; Eulota lavmshin'i c. f,i'l':-%'j L·t=. 0" (Iflil 

133,13410 

fi.;j'fJjg~fi; %li:*O)jlkt~ · %li:O)ti/!f:i1!r:& v:-& · tj<!j:K~~f,~0)1~~:i1!rK£ ~, *f:lli:Kli L.. L B?'aclybaeiut JEt 
9=' Killimt, Manchuroh elix ~1iIj~ L-L 'b ;0 0 

Gen us Ca,thaica, MOLLENDORFF 7- '7 71 7171 mt, 

1884. H elix group Ga thaka MOLLENDORFP, Jahrb. D. Malakoz. Gesell., Bd. 11, p. 339. Type 
by orj~inal designation: H elix py·rrhozoncb PHILIPPI (=H el-ix fasciola DRAPARNAUD). 
Not Gatha·icus BATES, 1870 (coleoptera) . 

Subgenus Cathaicl~ s. s. 7- '7 71 7171 .fil[mt, 

Section Cathaica s. s. T lJ jJ '7 -1 '7 -1 ~ 

1900. Cath(t-ica subgenus E~tCatha·ica ANDREAE, MittheiI. Roemer ... Mus., Rildesheim, No. 12, 
p . 2. Type by original designation: Hdix fasciola DRAPARNAUD. 

Catha,icc£ jf:£SCiOlc£ (DRAPARNAUD) 7-'7717171 (~WD 

~ 5 (3) ~Itli, ~ 1- 10 ~ Plate 5 (3), figures 1- 10 

1774. H elix stl'iatlbla MULLER, Venn. terr. fluv. Rist, vol. 2, p. 24 (not LINNE). Type 
locality : }!Gnl China? 

1805. Helix fac-iol{.~ (mistake!) (Helix fasciolcb on explanation of plate) DRAPARNAUD, Rist . 
Nat. Moll. terr. fluv. France, p . 110, p I. 6, figs. 22-24. Type locality : x1l/l China? 

1845. H elix pyn'hozona PHILIPPI, Abbild. Beschl'eib. neuer od. wenig bekannter Conch., Bd . 
2, Teil 9, p. 2, Helix pI. 6, fig. 4. 'l'ype locality : x ;!nl China . 

1848. H el·ix pyrrhozona PFEIFFER, Monogr. Helie., Bd. 1, p. 350. 
1850. iI elix (Fnbt·ici col~) PN?'?'hozona ALBERS, Reliceen, p. 70. 
1852. H elix pyn'hozona PFEIFFER, Syst. Conch. Cab., Bel. 1, Abt. 12, p. 73, p I. '19, figs. 7-9. 
1854. Helix py?,?,hozonr,t REEVE, Conch. Icon., H-el·ix sp.-45~, pI. 85, fig. 45.5 .. 
1859 . . H elix pY?'rhozona PFEIFFER, Moriogr. Helic., Bd. 4, p. 124. 
1860. Helix PY?'?'hozonct MARTENS, Heliceen (ALBERS'), II Aufl. 
1863. Helix PY?'?'hozona DEBEAUX, Joml1. de Conchy!., tome 11, pp. 243, 248. 
1867. Helix (Gamaena) py'?'?'hozona MARTENS, Preuss. E'xped. Ost ... Asien, ZooL, Bel. 2; p. 48. 

1868. Helix PY·l'rhoz.ona PFEIFFER, Monogr. Helic., Bel. 5, pp. 198, 480. 
( ?) It68. Helix (Camaen a) pyn'hozo:'la A. ADAMS, l,nn. Mag. Nat. Rist., ser . 4, vol. 1, p . 

461 (par ts). 
(?) 1870. H el-ix (Camaena) lJy?,?,hoz'ona A. ADAMS, ·Travels of a Naturalist in Japan and 

-24-
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Manchuria. (parts). 
1872. Helix fas_-iola MA~ILLE, Rev. Mag. Zool., tome 23, p. 49. 
1875. Hel-ix pyrrhozona-MARTENS, Jah:rb. D. Malakqz Gesall., Bd. 2, p. 129. 
1875. Helix (Camena) pyrrhozona MOLLENDoRFF,Jahrb. D. Malakoz. Gesell., Bd.2, p. 217. 
1875. Hel-ix (Camena) pyrrhozona montana MC:lIJLEND(lRFF, ibid. 
1876. Helix pyrrhozona PFEIFFER, Monogr·. Helic., Bd. 7, pp. 220, 555. 
1878. Helix fase·iola (== pyrrhozona) WIMMER, Sitzungsber. K. K. Zool.-Bot. Gesell. Wieu, 

Bd. 28, p. 44. 
1878. Helix (Camena) pyrrkozolw. NEVILL, Hand List Moll. Indian Mus., pt. 1, p. 72. 
1878. Hel·ix pyrrhozona GREDLER, Nachr.-Bl. D. Malakoz. Gesell., Bd. 10, p. 104. 
]881. HeUx pyrrhozona MOLLENDORFF, Jahrb. D. Malakoz. Gesell., Bd. 8, p. 38. 
1882. Helix pyrrhozona GREDLER, Jahrb. D. Malakoz. Gesell., Bd. 9, p. 47. 
1882. Helix pyrrhozona GREDLER; Malakoz. Bl., N.F., Bd. 5, p. 174. 
1882. HeUx pyrrhozona HEuDE, M~m. Conc. Hist. Nat. Empire Chinois, p. 43, pI. 16, figs. 

7, 8. 
1882. Helix (Came1Ja) pyrrhozona HILBER, Sitzungsber. Math.-Natul'wiss. Classe K. Akad. 

Wisscnsch., Bd. 86, p. 345, pI. 3, fig. 8. 
1884. Helix pyrrhozona GREDLER, Archiv f. N aturg., J ahrgang 50, Bd. 2, p. 261. . 
1884. Helix. (Cathaiea) py·rrhozona MOLLENDORFF, Jahrb. D. Malakoz. GaseH., Ed. 11, p. 

341. 
1887. Helix (Catha'ira) pyrrhozona GREDLER, Malakoz. Bl., N.F., Bd. 9, p. lip. 
1887. Helix (Doreasia) faseiola TRYON, Man. Conch., ser. 2, vol. 3, p. 208, pl. 47, figs. 57-59. 
1887. Helix (Doreasia) faseiola TRYON, ibid. 
1892. Hel·ix (Cathaiea) pyrrhozona PILSBRY, Man. Conch., SCI'. 2, vol. 8, p. 204, pI. 47, figs. 

60-63. 
1894. Eulota (Catha'iea) fasciola PILSBRY, Man. Conch., ser. 2, vol. 9, p. 206. 
1898. Helix (Camena) pyrrhozona HILBFJR, Wissensch. Ergebnisse Reise Graf. Bela SZECH~:NYI 

Ostasien, Bd. 2, p. 599, pI. 2, fig. 12. 
1899. Cathaiea faseiola MOLLENDoRFF, Ann. l\Ius. Zool. Acad. Imp. Sci. St. Petersbourg, tome 

4, p. 103. 
1899. Cathaiea transitans MOLLENDORFF, ibid., p. 60, pl. 7, fig. 14. Type locality; it))ilj~ 

Tantsehang, Kansu Province, China. 
1900. Catha·ica fase·iola STURANY, Denkschriften Math.-Naturwiss. Classe K. Akad. Wissen

sch., Bd. 70. 
1900. Catha·iea obrutschew·i STURANY, ibid., p. 25, pI. 2, figs. 10-12. Type locality: *J!1ti~iiJ 

ttlll-tI{4*~ Alashan, Ningsia Province, 'China. 
1900. Catha·iea (Eueathaiea) fasciola ANDREAE, Mittheil. Roemer-Mus., Hildesheim, No. 12, 

p.2. 
1900. Catha·iea (E·ueatha·ica) subtilistriata ANDREAE,ibid., p. 3, text-fig. 3. Type locality: 

~j1!j'1!.ij1!j'*~f.tili: Litschiian-hsien northwest of Singan-fu, Shensi Province, China. 
1901. Cathaica (Eueathaica) faseioln MOLLENDORFF, Ann. Mus. Zool. Acad. Imp. Sci. St. 

Petersbourg,tome 6, p. 5. 
(1) 1902. HeUx (Camaena) pyrrhozona [=Eulota (Cathalea) fase·iola] PILSBRY, Proc. Acad. 

Nat. Sci. Philad., vol. 54, p. 240. 
1902. Catha·iea (E~tcathaieal fosdola GUDE, Jour. :l\falac., vol. 9. 
1904. E'ulota fase·iola JONES and PRESTON, Proc. Malae. Soc. I'Qndon, vol. 6, p. 15 • 

. 1908. Eulota (Cathaiea) faseiola HIRASE .2JS-iil~-R~, 1l-~.i!S, ~ 2~, 1fE 1£8 J{; Conch. Mag., 
vol. 2, p. 20.. .. .... . 
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1911. Catha·ica (Ew~ath((ica) faS ('io la ANDREAE, F UTrERER'S DUl'ch As ' en, Bel . 3, p. 59, pI. I, 
figs. 1, 2. 

1911. Cathai~a (Eucathaica) s,ltbtilistd at a AN'DRBAE, ibi el ., p . 59, pI. ], figs. 3, 67, 68. 
1925. Cathai ca pYl' l'kozona ELmoIE, Al'chiv f. MoII.-ku nde, Bel . 57, p . 11. 
1929. H elix pyn'hozona PING, Palaeon t. Sinica, ser. B, vol. 6, fase. 5, p . 7, t ext-fi gs. lao el, 

p I. 1, figE . la-d . 

1930. Cathcticu (Eucatlwicct) fasciola SOWERBY, Natural is t in Manchuria, vol. 5, p. 48. 
1931. E u lot ct (Catha·ica) pyn'hozona P ING, Palaeont. Sinica, sel'. B, vol. 6, f asc. 6, p . 20, text-

fig~ . 9a- r, p I. 2, figs. 9a- c. 
19S3 . Catl, aica (Cathaica) fascio la HAAS, Senckenbergiana, B tl . 15, r. 316. 
1933. Cathai 'a ICathaiw ) t?'ansitans HAA.S, ibid. 
19,35. Cat 7w ica. fas ciola Y EN, P ubI. Mus. Hoangho Paiho T ien T in , no. 34, p. 24, pI. 2, figs . 

1, lb . 
1937. Cnthai :ct fasciola YEN, BuT Mus. Roy. Rist . Nat. BeJgique, tome I S, no . 26, p . 13 .. 

~G~ : -r,;lHt~Zft,dlill[ii;Jl7\ , i=f:1 ~ O) :;h;: ~ ~ ~~ l-, i'iJat D l~1'ffl:tJ:? >b~lli!! , t\\'::Tt~W'I-C::Yt~H'll'U'?o ~;t~~ 

li1!h'00l~fJ~, ;m'M'rf;l!?~j O) ; flL~ ~ ~? o ltXUlifil1\ll<, ill: < , f~;iI':~£j\~('t?O).7;.o JJtlWliJ: < }l~ht.: J t l'J 
~ J.¥,. Jfr J: D at ~ , !!lJi~tEIr..JtJ:!lll'i*iLl': J: -:YC i$1.:iBUtn?o ~,w.mrfi ~~1;-r 5- Ci ~J]1{"- , , J: <: }lUl, ill'!1.:±l\1* 
l-, lW. < 'Wlh~!Vii~-%I': J: -::l--Cm~ n ? 0 ~Jfrfi~ l- <lfM~ ~, ml~~J; l- < 1El~ I) , lWJtlWliAA c:'-fi:ip: UJ: ~ ' 0 

19;i1iiJ: <JJ~h' ; IftiJLfiRlt< fitJ: ~' iJ;J: < Im~ , ;ill;/}jl':~< lW~'JL UJ:?o jJfl~~~O)~O)*i1iili~~o)1lZJ}.j-!.IIlt 

Hm"- ; JlflHi :irf i5JJ*IIl'il'itJ:? i, ~'!!f~\.:fll UJ:I;l, ~m. < tJ:?o {.!ll-lhot;Wi-C (.i ~ l- < ~~ '0 ZfUli-C IWUlfrJ: ~ >b~~ 
<, n~fMj f.:ftTIJ%lIltJ:at:l~J,)j\iJ;~;\!,~ Gn ? 0 ~ I=l fi~Y~+1T l-, f~~P~% , P<lWin~W- l---C "fL~I~~~ l-, lID:,.'< @5mlf.: 
{llZf'tJ:~£jE9~~f? o !I~mffiJ::!i: iij"'n:l:~--Cl.i)t< , @Ji:< ~?iJ; , Tm;"C li{~ll'.:8[ r1J]i- ?o P"lmffi1lJl.~'j:~I~~ at 

l-, l',xiliji!O) T )zfffi c·.I0!ll l- --C HjHLO)-ti;~*l,o l'JtO)~fi f§'&t:iIHt --c l:!? iJ~, j~~fi ::Yti-!,Jii<b ? m~i'§t, l-, !IlW:~ 

ii9~H'!i1J~,*HIl'lf?o J116Wift*~~1~0 }ilB~f.:fi 1 {,*O)W'lllllUJ:?-,,::1 l/ - l· ~O)~t,!Wil;<b~ , Jli)':,r;&-%0)11l 

T f.:4- 1 {illiO)~f.!i1J~t,!WiJ~;@.Ib --C /fW'l IlJ1UJ:iJ~ Gll:€,.Ib Gn ~o 
;J!IJJt'f@: Measurements (1(I1iL;fB in mll1.):-· 

1!'f 'l!k ~~ fIT ~ ~ ~ It~ ~ ill rJ '" 1eiJ 1:1 ~I[ 

Ko . Number . of Height Diameter Heigh t of D iaJlle'Gel' 0'( 

whol'~s a ppr'~nre aperture 

1 61 97 13.D 6.S 7.6 

2 6 9.0 W. D 6.4 7.5 

" 6 8.5 13.6 Ci 3 7,3 
" 
4 6 7.8 J3.1 6.4 7.2 

ffli: .l:!l! Locality :-ii1f~ t1i1fj·HI~1)Jili±1i Loess at Tsi ngsi lJg. Ho p ei Prol'i nce. ( 4 tl~*-spe{ljmens; 

~1?JJAff:'ibt ANl\! 89.) 

:EJ!~~1ti Recent Distribution :-~t' iW ' 9:1X1J[\ Nort.b, W es t anel Centr al China ; tITJ~t ' lll 

*- -ll liW ' ~I~\.nro · N:p;J3l · ?,;'}iJ{ . -IJr:I1i - IZQ) II' ~~i ' /J\JJ ~ t · l,\JJ T-fj · iITJi¥i · ::k' 1W!HI1.t~~1I1i' P l'ovin r.e Hopei , 

S!:an t ll ng, Shausi, Chab:1l' , S ll iyiian, Ningsia, K ansll, Sze ::liwan, Sbensi , Hupei , Hun a!1 , Honan, 

Anhwei, and K ian g-su. rr~m'I~l lVIanchoukuo ; ~~ iITJjU!.jj-*:&O:E~* J ehol and K il'in. \?J If\'lro: ~'I ' 1 

ntl lli!llf:j-ili: (?) Olga and Vladimir Bays, Maritime P rovince. 

11:~jl±t!f Fossil 'Occurrence :-iiiJ~ t1l1i'jr~**~.;jt JljO) Bippal'ion ? ~.I±J\i Hip parion ? red 

clay of Shueh-hua:shan , Tsingsing, Hopei Provi nce. IlJ iW~ft3j'tITJ O)fi)f ff~=F'* "Sanmen series" 
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ut Fenho, Sbal13i Provin ce . 1\-itJ!. O)Jtf±Ji" J;loe3s at many place3. 

IlfHc. :-;f-I:~0) {t75"fi5El\.A1Jt!'j'J~c'U'ifi GfLk~l~m!S"J /j: fas cio la c'ib 0 0 *f.lfiX1}B O)~.(7.\l:I""!frJi9':Ift 

~31J'ill!/j: ~ 0) :. -"':lc', Jtf±O)@:jlT o i tJ!. tEJ( tr:I:t' L' ~~ < 1\-:tilLK:7j-;ffj L, Jit±9-'O){t75" ~ L- -C ~ f lJ 

o JiJT KggT 0 0 

=f~FKib0~~x1}B1\-:tilL O)JJj!.~t¥J?*0) 9:t, ~ t:q( (5f; 5 (3) ~~&:,~;; 8, 9 Ililll ) :&lt~''il-ilIll1~f~'1t ( 5f; 

5 (3) IfZIlJt&:, 5f; 10 iii) ~O) ~ 0) fi, ~t~O){t 1:i J:: I) ~ 9!W)7.ff~ < £I. "':l1~!'j;j'Il*¥Ill ~ic', Cathai~a t?'ansi

tans lVIOLLEND :RFF (1899) K il1*1f}:t' 0 0 3Zir~iJ'I'I ~I if;:il~' 1 ' 1 1~fJfiJl~jO)~~~*fi L. fL G 2 &- JiJTO) 'b 0) ~ 

:J:1:~gE1t75" ~ 0) 9:t riO' 0) % iUt tffiT 0 t ransitans fi:lft @J 1~~~Ij O)J3fJ \.A L. -~ :., rt-W:T~O)~riUt~ I@ tfifJt 
< L. ~ :. K J::"':l-C fascio la ~ fi)} IJTlIl ~ c; fLko f~ L-]lfHUto) ~1@O)'Ff1MiJ" 1'j,9~ ~ T ~ K .!E IJ /j: \.A L. 

~fi, ~K HAAS (1933) ~t\jftjlt,jL-kJiJTc'ib00 ~f;t -1ffi h'ansitans fi j'as ciolaO)illif:l~\.AJ~J:: IJfi 

~ 6 - "':l 0) m! K -:r i!" /j: \.A ~ ;ig '" 0 0 
. -

f;',j' A . ADAlVIS (1868) fi/mfjj:,.I·l rrtj~lr~{tQIO) Olga, Vhdimir 2 ~':&lt~Ufjj:Jtim1ifoiiJ' G:;t'-1l1lt¥IH!T 
G k o ~ltlfjj:illiJ, G <T)gE,':I:\ r.t PILSBR),l) O)1:E~ Ki*"':l i c' ~ /j: < {nJ~iJ 'O) ~i:c'ib 0 0 If\'lfiE~'I' 1 K~,@, 

T 0 L. ~ K ~ I'iJffltD ;,(l~r,,9iJ{ib ·~iJ~, 6fO)M1n:r ~ >b tttJE L-1~/j: \.A 0 

Sec tion Pliocathaiw ANDREAE =I 1) F", -1 "'-1lilli 

UlOO. Cathctiect sl1bgen~ls Plio "atlVloiea ANDR8AE, MittbeiI. Roeme r-Mus ., Bildesbeim, No. 12. 
p. 3. Typc hy orig inal designation: H eli .v pu /v eml1'ix MA'{1'ENS. 

CatTlc//ien zntlV8'f'C£U'ix (von MAR'I'ENS) ::I? t-:''V1 'V-1 (5i\liffl} ) 

1!f; 6 (4) ~)toc , if(; 7, 8 IEiI P late 6 (4), figure3 7, 8 

1882. H elix pu.lv e?·c!t?·ix nL1RTF:NS, Mem. Acad. I mp . S ci. St. Petersboul'g, SCI'. 7, tome 30, 
p. 16, pI. :?, fig . 8. 'j'ype local ity : tnlii (c;, (?) Kansu Province (?), China . 

1882. Helix sehensiensis HILBER, Sitzul1",·sbcl'. 1\1ath.-NaturlViss. Classe K . Al{atl. Wisse nsch ., 

Bd. 86, p . 333, p l. 1, figs . 10-13. Typ ,; locality: 1~j!lJ~n1f!'£c O) J'~±Wr L oess of Singa n-i u 

in the valle'y of .·W ei-bo i\47J, , Shensi Province , Cbina. 

1883. H elix JJ~tlve1'C(t?'ix HILBER, . b :cl., p . 1352, pl. 4, fig . 1. 
1884. H elix b'izona GREDLER, Arcbiv f . Nat urg., Jahrgang 50, Bel. 2, p. 262. T ype locality : 

tiN5i1fi (?) Hoang-ho D istrid , China. 
1884. H elix bizona schensiaca GREDLER, ibid. '1'ype lowlity : k~'Jhlr,i (?) Hoang-bo District, China. 

1884. Helix (Cathaiea) schensiensis MOLTJENDORT!'F, Jabrb. D . M alakoz. GeselL, Bd. 11, p . 348_ 
1884. Helix (Cathaicu) p~!lvemt'}'ix MOLI,ENDORI!'Fj -ibid. 
1887 . Helix (Catha ica) sehensiensis GREDLER, Ma lakoz . B l , N. P ., Bel . 9, p . 134. 
1887. Helix (Cathaica i bizon(! GR IWLER, ibid . 
1887. Ii elix (C ct thaiea) b·iz ona schensi!)'ca GR8DLF.R, ibid. 
1890. Helix bizona GREDLER, Nachr. -Bl. D . Malakoz. Gesell., Bel. 22, p . H9. 
1890 . H eli.c bizond sch ens·iacc! GREDLE1{, ib id. 
1892. H el·ix (Uatlwica) sehensiensis PILSBRY, :iVIan . Concb., ser. 2, vol. 8, p. 211, pI. 47, figs. 90- 95. 
1892. He lix (Catha ica) ' ]Jttlveratrix PILSBRY, ibid ., p. 211, p l. . 48, figs. 10, 14, '15. 
1894. E ,ttlota (Cctthaiea) pulvemt?'ix PILSBRY . Man. Conch., ser. 2, vol. 9, p . 206. 
1894. Eu/otct (Cathaiea) schensiensis P ILSBRY, ibid . 
1898. Helix s hensiensis HILBER, Wissensch. Ergebnisse Reise Graf. Bela SZEClIEN:YI Ost asien. 

1) .H .. A. P 1Li?BRY (1902): . Proc. Aca,d. Nat. eeL Phi lad. , vol. 54, ·p . . 234. 
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Bel. 2, p . 590, pl. 1, figs. 10-13. 
1898 . . Helix pulve j'atrix HILBErt, ibid., p . 591, p I. 1,_ fig. 14. 
1899. Cathaica lntlvej'atj'ix MOLLENDORFF,. Ann. :Mus. Zool. Acad : Imp. Sci . St. Petersbourg, 

tome 4, p. 63. 
1900 . Cathaic(~ p~~ lvemtj'ix STURANY, Denkschriftel1 lVIath.-Natunviss. Classe K . Akad. Wis

seusch., Bd. 70, p. 24. 
1900. Cathaica (Pl-io cdthaica) p~~lv emtr-ix ANDREAE, Miitheil. Roemer-Mus., Hilc1esheim, No. 

12, p. 3, t ext-figs . 4- 6. 
1901. Cathaica (Pliocathaica) p~~ lvej'atr 'ix MOLLE_-DORFF, Aun. Mus. Zoo1. . Acad. Imp. Sci. 

St. Petersbourg, tome 6, p . 6. 
1902. Cathaica (Pliocalhuicn) p u lvej'atn'x GUDE, Jour. Malar., vol. 9. 
1902. Catha-ica (Pliocathaica) p~~ lvej·atj ·-i.'J; b-izona GUDl> , ibid. 
1911. Cc;thaica (Pl'iocathai ca) ln~lve?'at'rix ANDREAE, FUT1'ERER'S Durch Asien, Bd . . 3, p. 61, 

pI. 1, figs. 4, 5. 
1911. Cc~thaica (Pl-io catha·ica) p~~lve?·(~trix s t?'ig-ill(~ ta ANDREAE, i.bid., p. 61, pI. 1, figs. 69-71. 

Type locality : R.1j~JRAtf,iS South of Wansaong, North-East Tibet. 
1929. Helix schensicnsis PING, Palaeont. Sinica, ser. B, vol. 6, fasc . 5, p. 16, text-figs . 8a- c, 

pI 2, figs. 8a-c. 
1930. Cathaica (Pl-iocatha-i a) p~tlve t?" ix SOWERBY, Natural ist i n Manchuria, vol. 5, p . 49. 
1930. Catlfaica (Pl·iocatha·ica) lJulvet?'ix biz ona SOWERBY, ib :d. 
1931. El~lot(~ (Catha-ica) s ."hens·iens-is PING, Palaeont. Sin ica, ser. B, vol. 6, f asc. 6, p. 22, 

text-figs. 10a-c, pI. 2, ~gs . lOa-c. 
1933. E~~lota (Catha-ica ) lJulve'rakix P lNG and YEN, Bull. F an ' Mem. Inst. Biol., vol. 4, p . 

270, text-figs. 9, 10. 
1937. C(~tha-ica ln~Zv e?'at l 'ix YEN, Publ. Mus. Hoang-ho Paiho Tien Tsin, no. 34, p. 28, pI. 2, 

figs. 5, 5a, 5b. 
1937. Cathaica 2Julvemt ?"ix co?,isp-im YE"-, ibid., p. 29, pI. 2, figs . 6, 6a, 6b. Type locality: 

~illt11(i¥~1iJif~1Pr/# ll'iS Siaoki ao-pan, southeast of H otau, China. 
193'7. Catha-ica schens·iensis YEN, ibid., p. 29, pI. 2, fi gs. 7, 7a, 7b. 
1937. Cathaica teilharcli YEN, ibid., p. 30, pI. 2, figs . 8, Sa, 8b. Type locality: t&iilt 1~j' !i¥rl1iJif~ jfr 

/# 'iTjS H oamatche, south of Hotau, China. 
1937. Cathair;a ?·obe?·tsi YEN, ibid ., p. 31, pI. 2, figs. 9, 9a, 9b. Type locality: ~lli1li'v~'ijf~ 

WI'/#-ffl~ Siaokiao-pan, southeast of Hotau, China . 

~c~ : - ~ftlllif;JU~ , 1=j-~~0) :;J(~~'d:':ffl..-, ~'f=tW-< fttJ: ~'il ~~@jj, ~j,-'7ti*HIJ!'(f':;' o ~:j1fii1l1\,,[Iill~1tl~-C

'~i'iii0)~:~~( ;r h5<lb; ~UH;l:[Iill <. {illl::~iEm-t:;, >h.W,;-i!fr*I::P L < tttro )Jt;~fi ] mf4"J: b Jilt b , n~h, l!!fi 
1)jk~8/JtJ:W::fHjn~tIW:.;/'1.:;'0 MVllrfi~tll-c- 5 ~ , ~F~~l:: J: < HHl, riJ~ b :~l::~*-t~o if¥ftflfitw < -!;TJ;/'1.Q,.lj. ; ~ 
mfft :;J(~ <. .mJ~1lm <, ~1JYiIij~77'rl!1f.-t:;,o Ig;[!fift J: <JJ~;/'1., Jl<J:;' l'[!FJllilUd ilijfj'd:'tt VC Hl\H-Lt:: ~ :;'o ilJ&'=fL 
fttw < -C#j-k ~< , ~rttl Ud4hJirl::--'ffiI~u~~h:;'0 M;~.t{~ O)l'iXO)*[!fift~~O)ffi-k l':I;IU!lJtJ: Jilt*iM!J~I:: 

J: "?-c~I]'1h; ~ hi:;, 0)iM\!~ftw1YJft1)jk*m, iIlYi~'fl!.* c tJ: b, Mr~f';l:If.#I':: ~Ji~~~ :;'il~ , 11.'i:;[!fi -C-ft P l..-< ~ 

'I. '0 J! 1::Wmfl::ft{ii<lb -c rr.ml.p tJ:m~iM\il~, Jilt*iM\!~I::t~-!;TJ Gh"? 1. !rlith:;, ,, ~ t=1 vt ~plf.'H-T l..-, ggjfj~"?td~ 

,*, FkJ[!fiftEW- L, Jg;:g1i1:'1'[!FJllJjttJ:1l1zP.tJ:~iEm'd:'1'1-t:;,) ~Jimg < {illl::~r1tl L; i7qJift rJ)j. ~ 'f~)frf'd:'Jilt G, 'iI)t~4h O) 

r)iffij~~ l..- < ~fJJ-t:;, 0 @,~ft~ < M1;!--C O'J :;'il ~ , !~~.mJ~Jkmil:: ~ iLr,O)~ \' ,@,1i1J!O)ml~}Jiil~1i!Il,<lb Gh, ~:j1f J:tfl 

,1::lk-crtJ:O) 1 {~il~if¥ftflO)@:J:I::~lt ;/'1.:;'o 

i.llI]5Efii Measurements OIHta'O ill mm.' :-~~ Height 11.0, ~~ diameter 11:5; t=1 ~ h eight 

,of apert ure 7.6, t=1~ c1iam~ter of aperture 7.6. 

}!fit!! Locality :~ijjJ~t~'j.j:~O)W±Jli Loe s at Tsingsin g', Hopei Pl'OViljce . - Ot~ld~*.&O:-
_. ~8 -
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!k.m:!./f..1::tm~~ij( L...td~*,* 1 11M A perfect specimen and lUI imrerfect one represented bJ 

only the last whorl. ~~~1iMf ANl\I 90.) 

!JHE~;{j; Recen~ Distribution :-~t'f!Sx7Jj5 North and West Cbilli1.; fJlf~t·Mi¥f·JlJf!S·*P:~·

~~f!S' iHlli,*1Iii Hopei, HOUllD, Shallsi, Sui~ iiall, Shellsi and Kansl! Provinces.f!Sit~t*-$ North

East Tihet. 

1~:Q'~±i!! Fossil Occurrence :-~f!S1l:f;jj(;#~ "PolYcene" 11- "Polyc_ene" beds _at Yuli:o,_ 

thensi Proviuee. iiif~t1l:ff,!iJ Q m~~ffirJ:l:r~ftJi Cave deposit of Choukoutie_-, Hopei Province. -* 
!tl!.~Jti:f:;Ji L-;ess at many places. 

1Jf.t~c.:-J.I:~~~it15*~*f'i7'E~1'J.(7)f'i1tt'i I1IMKirlli~'i"'J HILBER 73{!iliI*L...k Helix schens-iens:s

!f!CI")l!XtOJ (1£82, pl.l, Eg. 11; 1898, pI. 1, fig. ~..'..) KWi.oJ:: <-3$Ct.oo 

MOLLENDORFF (1899) 7J..rJ. ANDREAE (1911) K~""If', *ftf'itt:tc~~KEi.ij.., Helix schensien

sis HILBERJ Hel-ix bizona GREDLER (1884) :ilftLA"K H. bizona schens-faca GREDLER (1884) f'if9L 

~gI1.:gKirlli~·1'J.\(>o J'ltm:~~~~ (1935) f'i~~!i'i'~iiIli~wri¥ftmJ:: ~ *Mc -t-~~1lliM(onispirrt" 

c ~llc.~ L, lP.J~K CaUtai:a schensiensis (HILBER) Km:~1'J. t ~ c L... -C Oatha-ica teilhard-i,·O. 

roberts-i (7) 2 tm::Ii::1:!IJIDtL.,}J!K s-hensiens-is -t-~t~~tMf¥j·Ujf!S~!ifiJ>b¥4H'fL...ko ~L...L.tL 

bf'i~-c*M$K*i.tL.o~~t~~~.oo 

ffl{ < 4§.!tl!. J:: I) ~tt(7)t~*~~.I9-cff*lBrcfilft-t.tLIf', JXf'i~-0:iJ,I1)M~I"Clif[:7tT .o&,~~~i"'o 

K~.o:iJl t ~fL1'J.\(>73', ~t(7)Jijf~JM73{t1ttc~\(>~~, fl < *ft~.ij.. ~~.I9-cj;,\ < 0 

Genus lJ'Ietodontilt MOLLENDORFF :3 ':lI~"?-1"?"f 1\ 

1886. HeUx glOUp MetodonUa. l\1oLLENDORFF, Jah::b. D. Malakoz. Gesall., Bd. 13,_ p. 191. 
Mono ype: HeUx (Metodontia) hemipleur--is MOLLENDORFF (=Helix holtale-ns-is CROSSE). 

1887. l'etrodo1~lia ANCEY, Conch. Excb., tOlue 1, p. 64. Type by 0 ig;nal de~ignat;olJ : H eli~ 
tetrodon MOLLENDORFF (= Helix yantaiensis CROSSE and DEBEAUX). 

Metodontict lIontlfiensis (CROSSE and DEBEAUX) :3 ':lI~"?"f"?"f (~m) 

~ 6(4) illtOC, ~ 3-6 il Plate 6 (4), figures 3-6 

1863. Helix yantaiens-is CROSSE and DEBEAUX, Journ. de Conchyl., tome 11, p. 387. Type lo
cality: ilJJ![f;;'t~ (~.) Chefoo (Chihfu), Shantung Province, China. 

1864. Helix -yantaiensis CROSSE and DEBEAUX, Journ. de Conchyl., tome 12, p. 317, pI. 12~ 
fig. 2. 

1867. Helix yantaiensis MARTENS, Preuss. Exped. Ost-Asien, Zool., Bd. 2, p. 50. 
1868. Helix yantaim~sis PFEIFFER, Monogr. Helie., Bd. 5, p. 356. 
1875. Helix tetrodon l\IoLLENDORFF, Jahrb. D. Malakoz. Gesell., Bd. 2, p. 218. -Type locality ~ 

~nfi-.~~*I=I_ Kalguu, Chahal' Province,' China. 
1876. Helix yantaiensis PFEIFFER, M-onogr. Helie., Bd. 7, p. 410. 
1876. Helix tetrodon PJi'EIFFEH, ibid, p. 588. 
1881. H el-ix (Perforatella) yantaiens-is tetrodon MOLLENDORFF, -Jahl'b: D. MaUlkoz. Gesell.,. 

Bd. 8, p. 36, pl. 1, fig. 8. 
1882. Helix yantaiensis GREDI,EH, Jabrb. D. Malakoz. GeselL, Bd. 9, p. 43. 
1882. Helix yanta-iens-is GREDLER, Malakoz. Bl., N.li'., Bd. 5, p. 175. 
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108 * 
1882. H elix vcmta·i,eizsis t etl'oclon GREDLER, ib:d. 
1882 . H elix yantai ensis HEuDE, Mem. Cone. I-list. Nd. Emi)ire Chi nois, p. 46, pl. 17, fig. 5. 
1884. H elix (7'1'iodo1Jsis ) yent niens·is JVJ OLLENDORFF, J ahrb. D. Malakoz. GeseJl., Bd. 11, p. 312. 
1884. H eUx (l'l'ioclojJsis) y entn'iensis tetl'odon 111 OLLENDORFF, ibid. 
1886. H eli.x (lJ.IIet oc7o l1. ti:t) Ye1';da.iensi s MOLLENDORFF, J f. hl'b: D. Malakoz . GeselL, Bd. 13, p. 

193. 
1886 . H el·ix (J'JI[ eloclontia) yentaiensis t etl'o rlon MOLLENDORFF, ibid. 
1887. H ell:x (7'I··ioclopsis ) y an la'iensis GREDLER, Malakoz. BI., N. F., Bd. 9, p . 129. 
1887. H elix (l'l'iodolJsiS ) yan ta-iens'is t et'ro don GREDLER, ibid. 
1887. H elix ( 7' I'iodopsis) yant a'iensi s TRYON, Ma ll . Conch., ser. 2, ~'oL 3, p . 149, pl. 30, figs . 

35, 36. . 

1887. H el·ix (Tn;odo ps·;s ) yantaiensis t et"1'oelo n THyo:N, ibid" p, 149, p I. 30, figs. 37- 39. 
1894. H y grom·ia (lJ.IIetoelont -ia) yanta·ien s·is PILSBRY, Man . .. Co nch., ser. 2, vol. 9, p . 279. 
189 ~. H y gl'o1n'ic£ (Metoc/ontia) yanta·iens-is tetl'oelon P ILSBRY, ibid. 
1935. lJ.IIetoclontia y enta·iensis tetl·etdon YEN, P ubL Mus. I-Ioangho Paiho Tien Tsin, no. 34, ' 

p. 50. 

~(l,!t :-ll~W::ITE!:K7~, ~:]~0):7(@~ 'Z':¥i~ , *§'Ilt1li~11[o tl~~ri1!h 'lm£lfO~ '"(~i%O)if.J '3/ ; 'Z' I~ Ih ; ~l]irilm < , 

1£1: < , fili I::. Vitm;,-t-~ O) .lj.o !]t7;;lHi J: < mULt.: 1 @,~J: b llX. b . f..JJi1il¥<J}t~M.i:!llfj*iL'"(t1lilitL~o tl~:J& ri~:gl;c' 6 J[f 
N9'L J: <n~tL, 18< ,H::±~*~; ~i1fim1 <·!JJ.tLQ"tro Hli* @<' ~~7F-i 'Z'~b , }irij~~~ <®li1El'Z't.c~, 

~ I=l O)ili: < '"(Ii i" O) *:9Cr~ H\j.J,*I::'I!'l.lj.. , R1li1ffijliT- I[~ U.n '" J1~iIfifi lm < 1J~.Ij.; HJiffUid' ~ < . F'~MO) !I!:N:I::. J: 
-?--cf,:; c··t1li fi tL ~ il~> / fl;]w:JI::.:rL'Z'~1- 0 ~O)*iIfifimil-R zl' r-¥l', W~Jii:rJ::'lii\'litdil¥<*Ul t.c n~{1l!li"il~~litL--C, *nIil,t!llX.:&: 

iMH::::~!JJ G .tL; llX.~fi!W/< lWrij:B~--cljlfj*JLj,*tt! ~o )tx J:lli t:;g< {~(:H::. Jl'MTL, EEr~fi~7~, ~:gf,}::. 4 I!l:iHm-".~o 

2 JtflIHHjj:j7~mH::::tE""?--c, {lR < ~c,:§i:'"(jillf.!i~tL, {tho) 2 Imfi F'~MJ:.M>f::::{jf.iIT-t-~o ~~O) ~~. J:.{li.0) 1 1!l:ili 

Tflw 'hO)J: b 'h-'&:< --C* @c'o 9'~!lriF''liIfi!I~}!;I.~, J:.m;l i1li~< .l¥*I\i . T~lHi ~:JJ-Nr:lti-t-~o F''lmf li ~i\iIhT!F,r, 

'"(tfOi~NU~~--cHJHLHl€l, ,, l'J(' O)~IH!!1!'--CcO~il ~ , tl~~ 0):gf>7}fim~!!ij('Z'1IWu"', Ji~iIfili 8~o ~1llf}irij~M>I'::::li 
~Cb--C/Gw:JW t.cil~ G 1 {~~O)iMlEJ''it.c~* O)j]UM ~~·1h GtL~o 

;J!I]JtfJi Measurements (.l¥fli.1t iu. mm. ) :-
~ 

~] JFi- (/) ~ IJ l'" IJ ~~ 1ft: tit )\)t "'i!";" )\)t ~~ I'" 
Number of 1"1 Height of Diameter of No. whorls Height Diameter aperture nperture 

1 6 6,3 8, 0 4.0 4.6 

2 5J. 
'. 

5,6 7.2 il.5 4.3 

3 5z 5.0 6,6 3.2 3.7 

4 4t 3,4 4.5 - -
5 ~ 3,3 4, ~ .- -

6 ilz 2.7 0.7 - -

ji'±i!! Locality' :-iiiT;lt1I1f;;S~~:to:) Jif±~ t L- < ti!~ll:J1lj- OI'Pf'l!t~± ) Loess or terrace deposit 

(" redeposited loess") of Shihki achwnng, Hopei ·Province. (*,j, 6 t~* Six spec ' mens, adult 

u1 d young'. ~~M!HtJt ilNM 9l.) 

~~~::(jj Recent Distr;bution : -~~3t9.f11 11i"*- · iiiT~t · ~',@-illli ' -fHI:'i~~' Shalltung, Hopei, 

Chahal' and Kansu Provinces, NOl'th Chi na. 

Ilf.t~(l, : 'ii\Z l=lfkjQ)lffTQ)oj"c' l'i, P'l~J:.Q) 2lffrQ)jj;6~1f--~p<riIiiQ)tQ).l: D t%JJWl:iJ' G~I'it.l , 1f---Iff 

.l::Ui:Q)lffr;6{at~<~f-O~5c·ib-O (Wlrnl$ 1, 2 ~1~mOo ' 
- :;0 -
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MOLLENDORFF 0) t et?'oclon U :fJt*-JilXitC yanta.iensis 
, . 

O)~f:!IU: [;~,oI:) Gf.t -c?:> ko f~ Lm:1f'O)i:gjQlt;fi , -,!rlitC l el?'o-

don O)jji;>Wf'il!l:i < iL ~~£+ ~ \,A C. \,A~,itC~~' t.r. \,A 0 <:' .0) 

?i- M OLLENDORFF fi, Yllnta iensis itC fijj- 'f:J:pkJ1![j 0) 2 1m 1C 

f.~~~i;>t.r.\,A c. LkiJ>, <:.J/'L1'i HILBJi:R
1

) l/ra~L-C ?:>7.J 

~ ? itC CROSSE and DEBEAUX 0) JJf.f!il1ilO)/f{im:il, G?il~k ~ 

1~~-c' , rJR itC }Jf{~c.Ir~ c. ;;rmT 7.J o 'ynnta iensis 0) g'g 1±\$lH!l-}i 
l eti'o do!! 'iiX]I::.bJ,itfJitC~.N: GJ/'L, -t (7)'1&1'i fet?'oc/on O)l)-i;>~ 

* ~f.t-c?:> 7.JO)~iWS\,A <:. c. "C'1/; 7.J o ~fi::1ffi t el?'oclo ;b 1C 

~< yantaiensis O)~15 c. [;~,oI:)7.J o 

1 
tf'i 1,2 J1TIl Text -Figs.], 2 

;r:i*jItElf Jfelocl"ntia yanta'iensis (CHOS

SE nll -l DEB EAUX) from Shihkinchwang. 
x 4. 1. ~*1fi 2 ~.X Specim('n no. 2; 

2. ~~t,,~ 4 ga specimen no. 4. 

5Itt~1) :iI" H YrJ?'oinia (M eto dvntia) tet?'oc/on C. L -C~C.rrlX Lk illim1~fiM,jJ O):::: r~ *g'g1t1:ifi , % 
ilk.& rttll. \,A f~j~~1j J: I) Ji!, -C, lJtletoclont ia houaicnsis (CROSSE)3) itC [j'iJ]I:: ~ 7.J ~ g- ~ 0) c. ~-" 7.J 0 ~fi <:. 

0)1t1:i .!:. :J-\:itC, [j'iJ t < i3}tnro) =r~*.&rt ~J<:im1~ft9I ~m O)'~±JB-:il' G H YrJ?'omia (lJtl etoclon tia) h Mt

ctiens is 1C ~ fjc.f~ L -C ?:> 7.J <I) 0 

y antaiens,;s c. houaiensis c. O)~rui~itC ~\,A -C t 11;j' ~§1L 7,( ~T 7.Jllllji;'~ \,A~ ? itC ,\!!,fi~1-7.J 0 

SOMMARY · 

The fossil gastropods dealt with in the present paper were collected by Dr. 
Tetsugor6 VVAK DlIZU from the loess a t Tsingsing and Shihkiachwang (the socallcd 
" redeposited loess" ?), both in H opei Province. 

The material from T singsing compiises only' 1.hree species afJ folloWFi :
B?'adybaencL (lll{anchu?' oheli~~) laV?'llShini (COCKERELL) (2 ::,pecimens) 
Cathaica fasciola (DRAPARNAUD) (4 specimens) 
Calhaica pulve?'at'l'ix (von MARTENS) (2 specimens) 

B?'adybaena lavrushini still lives ill this district and the two species of Cathaica 
are most common snail s in North China, both fossil and liv.ing. The state of 
preservation of the fossils is very excellent. 

The collection from Shihkiachwang contains three species of fre.h-water gas-
tropods and two of land snails, as listed below: -

Lyrmwea (Galba) pervia von MAR'l'ENS . (about 10 specimens) 
Lymnaea (Radix) plicat1da BENSON (3 spec imens) 
AnisltS (Gymnlv,s) sp. (1 specimen) 
Opeas py?'g1tla SCHMACKER and BOETTGER (7 specimens) 
Metoclontia yantaiensis (OROfSE and DE)3EAUX) (6 :;pecimens) 

1) Vin cenz HILBER (1882): Sit.zungsber . iYIatb.-Naturwiss. Classe K . Akacl. ,Vissensch, B ::1 . 86, 
p . 15 ; (1898 ), 'Vissen scb. Ergebnisse R eise Gmf. Bela SZECElENYI Ostasien, Bd. 2, p . 586. 

2) C. PING (1D31): Pa1aeont. Sinica , ser. B, vol. 0, fa sc. 6, p. 18, text·figs. 8a-c, pl. 2, figs. 8a-c. 
3) H. CROSSE (1882): J Ollrn. de Con chyl., tome 22, p . 136. 
4) C. PING (1931): op. cit. , p . 15, text:figs. 7a-i, pl. I, figs. 7a-i. 
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All the speci Js are now widely distributing throughout North China. }'1Jst 
of the specimc-ns before hand are not well pre3e~ Veld. 

The detailed synonymy, the dimensions, the recent distribution and the fos"il 
occtlrrence of each, pecies are showll in the foregoing pages . . Further, a tentative 
correlation table of the Cenozoic formations in North China and Manchuria is 
given on page 92, detailed discussion of which, however, will be reserved for another 
occasion. 

The results of the taxonom.ic studies are summarise'd as follows:-
1) L-imnaea (Gttlna1'ia) shantungensis JONES and PRESTO~ (1904), Limnaea 

kingi PING and YEN (1933), LimnaecG tnmcatula ienua PING aud YEN (1933) and 
Galba laticallos~f01'mis YEN (1937) are all synonym;; of Lymnaea (Galba) pe1'via 
von MAR'l'ENS. The specimens of Lymnaect from South Ordos being referred to 
Galba, t1''Lmcatula (MULLER) by YEN (1937) are also idontifiable with p e1'via, while 
Limnaea exigua PING a ud YE T (1933) described from Ak. ·u evidently belongs to 
Lymnaea (Galba) tnmcatula (l\ILULLER). 

2) LiTnnaeus chefouensis CU:SSIN (1886), Limnq,eus m6llendo1:tJian'LGS CLESSIN 
(1886), f ,imnaea ma1'S Jmms and PRESTQN (1904) and Limnaea 'LUhct1'toni JONES and 
PRESTON (1904) may bp. synonymous with Ly1nnaea (Radix) plicat1da BENSON. 
Furthrr, the specimem; from Tai-hu being assigned to Limnaea clessini NEUilfA
YER by ANNANDALE (1918) undoubtedly belong to plicatula, and the shells referred 
to clessini by YEN in his recent paper (1937) on gastropods of North China seem. 
more closely relat d ,to plicatula than to NEUMAYER'S species. 

In t he RyukYll I slands, there is inhabiting a form of Lymnaea which can hardly 
be distinguished frOl~ plicatula. Many Japanese authors have referred it to Li11'l,
nctect mino1' BENSON, but thi, ' identification TIoes not Reem reliable. In his des
cription of ro,ino1't BENSON ha, given neither its iliustration nor dimensions and 
has stated that it strongly resembles Lyrnnctect (Gctlba) tnmcat1tla (MULLER). This 
species has never been reported from the Asiatic Continent, since it was first 
described from the Chu 'an I slands . 

. 3) Opeas fmgilis PING (1929), a fossil specie,' from the Chouk6utien formatioD, 
is nothing but a synonym of Opects PY1'Y1da SCHilfACKER and BOET'l'GER. 

4) A deta iled description of B1'adybaena lawushini (COCKERELL) is given by 
I fOao TARI in a paper entitled" Mollusca of Jehol " (Report of the First Scientific 
Expedition to Manchoukuo, section 5, divi sion 1, part I, article 4) which will be 
published in the near future. A new subgenus, ftilanclnwoheli.r , is proposed by 
him for this species basing upon the shell characters and the compo,'ition of the 
genital system. ,.. 

~5) Gathaiw tmnsitans von MOLLENDORFF may be understood as an extremity 
of the indivjdual variation, 01' at most as· a subspec ies, of Gathaiect fasciola (DRA
PARNAUD). 

6) According to von MOLLENDORFF (1899) and ANDREAE (1911), Helix schen
sieTl sis HILBER (1882) , H elix bizonct GREDLER (t884) and H elix bizona schensiaca 
GREDLER (1884) are synonyms of GatllCtica p1l.lvemt?·ix (von MARTENS). 
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YEN has recently (1935) ' d'escribed Oathaica p~lrlveratrix (von MARTENS), C. pul
vemt?'ix conispim YEN, C. teilha?'di YEN and C. ?'Obe?'tS b YEN from South Odos 
and C. schensiensis (HILBER) from Honan ·and Shansi Provinces . . However, they 
should be united into a single specie!", C. pnlvemt?'i:c (von MARTENS). 

7) ]letodontia tekodon (von MOLLENDORFF) may be a synonym of ]letodontia 
yantaiensis (CROSSE :;Lnd DEBEAUX), though the former has generally been considered 
to be a subspecies of the latter. 

The fossi l specimens from F enho, Schensi Province, which have been referred 
by PING (1931) to Metodontia yantaiensis tet?'odon, seem to belong to 111etoaontia 
hO~Laiensis (CROSSE). 

~ /I; (2)-6 (/I;) ~ XJHll: sA 

Explanation of Plates 4 (2)-6 (4) 

~ 4 (2) 1Ii1iI~& Plate 4 (2) 

1- 6, 12. Lymnaea (Radix) plicatula BENSON V -:J- ·C /7 '} H 10 (fII}ltID 
1, 2. ~1:*!Jl.1:. (*'il1I'iiJ'~j(JJ1~JJ;\l\'ISitl!.1't J}!iiiljj,j .Jg:1~1i'IJjJi·~) Peking (living) X 2 

3. ~~t!Jl. 1:. (ANM 97) Tientsin (living) X 2 
4. jltjiJlj/iiID'2j,-mmj!l'l1:. (A I M 60) Penhsihu, Manchoukuo (living) X 2 

5, 6. rIi4YH~;g~~!Jl.1:. C*tjl ;ii'1~*JJ1~.Jg:11iilftl!.1't.Jg:11};~Ijj,jJJ1~:Z1i'IErrr~) Liaoyang, Manchoukuo (liv
ing) X 2 

12. ro~I:'ffl;Q*jJtCl)J.i±R!f t L. < t;tJiJUi)fif CfIffJtJ.(±) Elr'ft;Q (ANM 85) Fossil from the loess 
or terrace deposit (" redeposit.ed loess") of Shihkiachwang, Hopei Province x3 

7- 11. L ymnaea (Galba) pe1'via von MAR1'ENS 10;1 'C / 7 '} }/Io X 3 
7, 8. ~iJIj~*mrM!l'l1:. (ANM 58) Penhsihu, Manchoukuo (living) 

9, 10. litji:IHro.l(jII~'jjJlffir!Jl.1:. (ANM 20) Harbin, Manchoukuo (living) 
11. ro~I:1t';Q*jJtCl)Jo\:±JiT t L. < V;t 1'Sl:Ji:R!f (flF:fffbH,) Elr1t;Q (ANM 84) Fossil from the loess 

or terrace deposit ("redeposited loess") of Shihkiachwang, Hopei Province 
13- 23. Opeas pY1'gu la SCHMACKER and BOETTGER -* '/ '7 :JJ 'T -V '7 :J 7/ 10 X 4 

13-16. r"J~ I:1t';Q*jt± <I) ~ii±R!f t L. < V;t ~Ii:R!f CfIHi't'Lo\:±) iili1t:{:i (ARM 87) Fossils from the loess 
or terrace deposit (" redeposited loess "). of Shihkiachwallg, Hopei Province 

17. lIi4YIi IiiIDi1ij!fH!lI.1:. (ANM 109) Kinchow, Mancboukuo (living) 
18, 19. ~~*m1:. (*1'Ij)WIiiID*J}1~~1ff!)ftl!.1't.Jg:1~t~JJ1~1i'I)jIj-;~) Peking (living') 
20, 21. ~~lt!Jl.1:. (ANM 110) Tientsin (livi ng) 

22 . ill%l\!1\!Jl.1:. Yamagata-ken, J apan (living) 
23. litjiJlj~ljiJj~~ O) J4:±lllfiili1t;Q (AN:M 79) Fossil from t he loess at Chaoyallg, Manchoukuo 

~ 5 (3 ) I!im }~& P late 5 (3) 

A II figures X 2 

1-7. Cathaica fasciola (DRAPARNAun) 1- '7 :JJ "'< 1 "'< 1 (ltIifll}) 

1-4. r"J~t/~';JflillrCl)}I~±lllfiili1t;Q (A NM 89) Possils from the loess at Tsingsing, Hopei 
Pl'ovinc'e 

5- 7. lIf.jiJlj/~lqljiJj~~!Jl.1:. (ANM SO) Chaoyang, Manchoukuo (recent) 
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E-10, (Ja#!aicc! l(!sciola t~a;lsitans (von MOLLENDORl!F) ",:J '0V v-17 j) '..". 1 ~ 1 (ifi~) 
S, 9_ ~t:~r~M:: (AN]\!( 112) ' PekIng (living)_ - : 

10, ~n~'NHrJ[1tJ~~& '(ANME1) Sii.anhwa-·hsien, Chahal' Province (living) 

5f:; 6 (4) Ii}~~ Plate 6 (4) , . 
1, 2_ B1'Ctclybaena (jJ![anchu1'ohelix) lavntshin-i (COCKERELL) ..".;/ 0/ '7..".1..". -1 , 

• i"J~t-m'fl:Iillc7)1i't±}(if.ill!:1t;p (ANM 88) Fos!.iils from the loess at Tsingsing, Hopei Pl'o'vinc~ 
x2 

, ' 3-6 , ' jJ![etodontia yantaiensis (CROSSE and DEBEAUX) 3 ';J /"'..".17' 1 (ifim) I 

i"J~t-m';P*jJfc7)14'±Jf 1/, G < V;i: ¥Jtfi:}fJ- (fitffl1i't± ) .i1lHt;p (ANl\f 91) Fossils from the loess or 
tel'l'ace deposi t (" redeposited loess") of Shihkiachwang, Hopei Province X 3 

7, 8, Oatha-ica pt!lVe1'at1'ix (von MARTENS) ::1 '7 1"..".17' 1 (!111m) 

r· o • " , 

iiiJ~t-m';J:f:1ill c7)1i't±MilE1t;p (ANM 90) Fossil s from the loess at l'singsing, Hopei Province 

x2 

'-' 

,.·l 
--~ 
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c. Uekj Photo. 
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C. Ueki Photo. 
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80. Two New Inter~sting Tertiary Hy drozoa 

from the Philippine Islands 

By 

Hisakatsu YABE and Toshio SUGIYAMA 

~Contribution fl"om the Institute of Geology ani Palaeontology, Tohoku Imperial 
Universi1;y, f>e lldai, J apan. Read October, 8th, r eceived 18th, 1938) 

Very r ecently Mr.· "\Vataru I-lASIMO'l'O, a graduate of OUI' Institute, collected 
two interesting fossi ls of the hydractinoid H ydrozoa from Marinduque, Philippine 
I slands. Qne : of them is from a dark g rey limeston of Cabuyo Barrio, 'rl'ijos, 
Marin·duque. Though fragmental, it exhibit,· very characteristic features reminding 
us strongly of the genus Ci1'copom, which ViTo WAAGEN and J. 'WENTZELI

) established 
in 1887 on Ci?'copo?'Ct f ctveolata W. & W., from the Middle P?'odndus limestone 
of the S~lt Range, I ndia; for a while it is referred to the ::ame genus with query. 
The 9ther is derived from a conglomer[l,te bed exposed a long the Hinalogan river, 
Boa,c, Marinduqu,e. In its superficial aspect it is more or l ess sim,ilar to Ellip
.sactinia STEINMANN2' , 1878,' with the genotype Ellipscwtinia ellipsoiclea S'l'EINM~\'NN 
from the Tithonian o~ Stramberg, Moravia, but the two diverge in some essential 
details and cannot be generically identical, as wilL be explained below, and a new 
g enus Philippinactinia is proposed for t.he Philippine H ydrozoa. 

At this p lace we wish t o express OUI' sincere thanks to }.~r. H AsIilIOTo for his 
]{ind offer of these fossils to our study. 

Genus Ci?·~OI.10?'~ WAAGEN and WEN'l'ZEL 

Circopora ? laminata Y ABE and SUGIYAMA, sp. nov. 
Pl. 9 (5) ; Figs. 1-3. 

Coellosteum laminar in grow th, 2.5 cm thick anc1 extending over 14 cm : probably minutely 
po rous on weathered surface. 

C@llo§teunl C.9}!)pqs esl.9f . !1'i1111erOUS parallel lamellae con~ectec1 with one a noth-er by nume
r ouS vertical pl·occsses. Concentric lamellae i;n tly undulated, ve;y- thin, 0- 07- ii~l";mil ' thic k, 
viel'cec1, by Ii ' f ew, l)losUy: r 'oullc1 pores, which are 0.25-0.3 mm broad anc1 scatterec1 a~ irregulal' 
·and usuall y wide intervals ; interlamellar spaces very wide, 0.7- 1mm 01' .more hI'ORcl, clivi cl \3 c1. 
by v .Jl-tical: ll"i-dces'ses into n~l11er01.1S somewhat r ectangula r compartmen ts in vertical section 

. . . . 
1) ·W. '"Y.AAGEN and J. VVEN'l'ZEL: Salt Range Fossils. Palaeont. Indica, sel". 13, vol 7, p, 957, 1887. 
2) G. STEINMANN:' Ueber fossile Hy-lrozoen aus der Familie der CorYIlciclen. Palaeoutogi."; vo l. 25. 

116, 1878. 
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of coenosteum. Vertical elements usually pillar-like, seldom more or less lamellar, variable in 
vertical extension, usually confined in one interlamellar space, but sometimes continuous through 
two or more-: thin, as broad as or slightly broader than concentric lamellae ; appearing as 
isolated, mostly round or subangular dots in tangential section. Microstructure of skeletal 
elements unknown. 

Excluding growth form, the present fossil has its coenosteum similary built 
as in Ci1·copom. While the coenosteum is always cylindrical and built of con
centric lamellae arranged. in very regDJar manner in the typical and other species 
of this genus, it is thick laminar in growth with its concentric lamellae undulated 
arranged not mnch regularly, and bearirrg round pores relatively few in number 
in the present form. According to \ iVAAGEN and WENTZE.L, Ci1'copom has vertical 
elements alfio perforated, but this seems not to be the case in our form. I n ad
dition to these structura.l differences of coenosteum, there .is wide gap of geological 
age between 1he present form and those fossils hitherto recorded of Ci1'copom, 
which are as follows : 

Ci1'COPOI a faveolata VVAAGEN and "\VENTZEL Permian; Salt Range, I ndia, and 
Permian; Japan. 

Ci1'copom t1~bt~losa "\V AAGEN and "\iVENTZEL1
) Permian; Salt Range, I ndia. 

Ci1'copom Sp.2) Trias.·ic; Timor. 
Ci1'copom? Sp.3) Lower Cretaceou .. ; Sikoku, Japan . . 
The last mentioned questionable form from Japan included, the genus has a 

r ange from the Permian to the Lower Cretaceous. On the other hand, the present 
fossil is Oligocene? in age, as indicated by foraminifera, N ep lwolepidina s'umat1'cnsis 
(BRADY), S01'ites 1nartini DOUVILLE, etc., in its association. Its reference to Ci1'copom 
is thus only provisional. 

The present fos. 'il stands neare .. t to Ci7'copo1'a faveolata than to any othor 
species, but is easily distinguished from it by laminar growth habit in'tead of 
columnar and broader interspace.' of concentric lame1lae. 

L ocality: Found in a da rk-grey limestone at about 1 km south of . Cabuyo 
Barrio, Trijos, Marinduque, Philippine Islands. Stored in the Institute of Geology 
and Palaeontology, Tohoku Imperial University, Reg . No. 63030. _ 

Philippinactini a Y ABE and SUGIYAMA, gen. nov. 

Philippinactinia hasirnotoi YABE and SUGIYAMA, sp. n.ov. 
PI. 9 (5), Figs. 4- 7. 

A Singl e fragmental specimen fail'ly good in preservation. Monotypic at present. . . 

1) W. ' VAAGEN and J . WENTZEL: Op. cit., p. 960. 
2) P. VINASSA de REG /'.TY : Triadische Algen, Spongien, Anthozoen und Bryozoen aus Ti mor, Palae

onto v. Timor, voL 4, p. 108, 1915. 
3) H . YABE and T. SUGIYAMA : Oil'cop om found in Japan. J apan. JOUl'. Geol. & Geogr., vol. 12, 

110S. 1- 2, p. 13-15, 1935. Ci?'copora? sp. was first recorded by the writers fr om a limestone at Oku
minodani near Ryoseki, Kuredamura, Nagaoka-gun, Sikoku, J apan, which is thought for a long time 
to be a Torinosn limestone, the writers now tend to regard this limsstone as a member of the Lower 
Cretaceous Monobegawa series. 
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Two New Interesting Ter·tiary Hydrozoa fl'om the Philippine Islands ~47 

Coenosteum probabJy henii'spnael'ical, attain:ng over 3 cm i'n diameter. Smface charactel' 
unknown. COlllpJsed of concentric lamellae. suppo~'te.d on pilla.r like vertical elemen,ts; lamel
lae paraIJel, only occasionally coabescing oue another, usual·ly 0.2- .025111111 IFoad, 7-8 connted 
in 2 mm; interspacqs as. broad as or ·a little broader than lamellae, rarely tl'avei'sed by ex
tremely thin o.bIique,.il'l'egulal'ly arranged pm·titiolls;. vertical elements pel'p()nc1icular to lamel
lae; stalactitic. tapering downwards, variable in extension, only a few crossing' through one 
interlamellar space, 0.25-0.5 mm broad at LOp, 5 ' or 6 counteCl in 2 mm; appeal" as isolated 
round clots ,n tangential section . 

Under high magniiication the skeletal elements reveal abundant minute pores arra nged 
almost vertically or more 01' less oblique to con centI'ic lamellae, round in tangential section, 
0.OlS-0.025mrn . broad, geneTally 0.06-0.08 mm, occasionally more apart, 01' sometimes vel'y 
-crowded. 

All its superficial aspects render .its reference to the Sphacractiniclae most 
probable, particularly resembling Ellipsac tini(~ S'l'EINMANN; it is, however, easily 
distinguished not only from this genus, but alBo more in general from all othor 
members of the Sphaeractinidae by its concentdc lamellae being traversed densely 
by minute mi.cropores. In Ellipsactinia, the lamellae are traver sed by pores, which 
are considerably larger and of differen't nature ; furthermore, they are conneoted 
by less numerous, .much oblique connecting process. Our from approaches Sphae-
1'actinia S1'EINMANN1

) only in the numerous regular vertical elements. 
On the other hand, it is comparable to Oyclactinia VINNASA de REGNy2

) in the 
general arrangement of skeletal elemel1ts; however, Cyclactinia seems to possess 
co!upact, nOll-perforated skeletal elements. 

The specific name i, ' dedicated to Mr. VV. H AsIMo'ro, who collected this and 
a great many other fossil s during his one year stay in the Phi.lippine I slands. 

Locality ; Found in a grey limestone-boulder of a conglomerate exposed along 
tha Hinalogan river (a tributary of the Boac river), Boac, Marillduque. Mr. HASI-
1110'1'0 found SpiToclype'L~s ve?'miC1da?'e TAN SIN HOK, Biplanispi7'O, mimbilis U;l1-

BGROVE, B. sp., etc . in other limestone-boulders of the same source. The geological 
age of the limeston~-boulder with the present fossil may probably be of the same 
age with the other fossiliferous boulders cited above. Stored in the Institute of 
Geology and Palaeontology, Tohoku Imperial University, R eg . No. 62550. 

Explanation of Plate 9 (5) 

Ci?'copo?'a? laminata YABE and SUGIYAMA, sp. nov. 

Loc, Cabuyo Banio, Tl'ijos, Ma rinc1uque, Philippine Is lands. Reg. No. 63030. 
Fig. 1. Weatherec1 surface; x 0.S6 
Fig. 2. Vertical section; x 4.3 
Fig. 3. 'l.' angential section of the ' same specimen; x 4.3 

1) G. STEINMANN: Op. cit., p. 115. 
2) P. VINASSA de REGNY: Stucli sulle Idl'aetinie f03sili. Atti della R. Aeca ~leU1ia dei Liueei. Mem. 

della C!asse di Se. fis. mat. nat., vol. 3, p. 34, 1899. 
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Phi lippinactinia hasimotoi Y ABE and .S UGIYAM A, gen. and Rp. nov. 

- ' .. ' Lac. Hinalogan River; Bo&~; 'Mal'induque, Philippine I slana s. Reg. No: ~2550 . 
Fig. 4. Ver tical sect-ion; 'x 7.7 - , 
F ig. 5. A part of the same enlarged to show fi ne per foration of laihin'a; . X ca. 34.5-
F ig. 6. Partly tangential and partly oblique section of the same sp ecimen; x 7.7 ' 
Fig. 7. A p ar t of the same enlarged ; X 34.'5 

" 

7 -f 1) ,y ~' ~g€V')~!J;j~ib ,::,~=nic.,r' -1 }' p y 7" 2l!frmKJ~\,AL Oif.i~) 

~ ~'l\ ~ :% . t~ II I f,ffi: f~~ 
. . 

J'&ili3]!lf~±~*liJ3:; ;,;> 7 -f Y ,y 1::' ;/ 0) ~':='*c 15~*;iJ, b 1*~ L...tt 'ft~q 9' 1'C:!j~~!J;}~<b ~ 2 ~O) ..-H F' " '/ 7 ;';> ftl1i 

, ~ ;l1-tto ~ti'C Hydr actinoid Y::A ~ IiT ~ r".J1l"fll'l~jjH'~L..., --?f;l: Ci?'copora l-cilli V;J: Ellip sactinia lJt..7Y Cyclac

t inia 1-ct£,1--'!lii'(1W, 0) 1~11 a: X k ;(.1"i- ~ 0 %17l!fV;J: '!!fro- O) r"J1fjI1'IIfi :ill;: I-c ;;r;.mY' IJJJ O)!l:~' ;,;> <b ~ .3Z :!t!!'iIf~Ul'Jti: il'i;iJ>'i!1< ti~-? L J;;, 

~ O) C", 11'&. ~ K Circopom K A ;l1- L il'iV' td> , 1ZUIH:t~T:v-1(, fJ. < ~iJZJ -r: PhilipP'inctct'inia fJ. ~:flllJi%~ ~ ~Kte~ 

L L ;f6v'tt" 
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81 . Notes on Some Foraminifera Described by Schwager 
from ' the Pliocene 'of Kar Nicobar 'x, 

By 

JOSEPH A. CUSHMAN ' 

(Received November 30~h; read December 17th, 1938) 

( . 

In his work on the " Fossile Foraminiferen von Kar-Nicobar" (Novara-Exped., 
GeoL . Theil, voL II, 1866, pp. 187- 268, pIs. IV- VII) SCHWAGER described and 
fi gured many species from the Plioc€me .. SomB. of these specieB are recognized in 
the later literature while others have hardly been r eferred to or have been placrd 
in the synonymy of other species. A small amount of rather fine material has 
been made avaihible for study, coining from the locality froni which SCHWAGER\; 

. material was described. ' As these are topotypes it is possible to interpret some of 
the ),pecies described by SCHWAGER a little more accurately than from his figures 
~md description alone. T he following notes are given for a few of the species~ 

The figures have boen drawn by Miss Patricia G. EDWARDS from the topotypes. 

" Nodosa?'ia fistuca SCHWAGER" 
P. 10 (6), Figs. l a , b. 

Nodosct1'ia jistttm SCHWAGER, Novara-Expecl., Geo1. Theil, vol. II, 1866, p. 216, pI. 5, figs. 36, 37. 

The original figures show 5pecimens with the chambers uniserial ap.d arranged 
in a linear ser;ies, rapidly increasing in diameter as added and the base 'with an 
initial spine. The chambers are longer than broad and distinctly overlap. The 
surface' as shown is hispid or spinose and if the two original ,figures r epresent 
one species, subject to considerable variation. The aperture is extended with a 
distinct neck with a collar-like expansion at the outer end. The aperture has a 
distinct tooth in the opening. 

From a study of this material the specie,' should be known as Ellipsonodosa?'ia 
.~stuca (SCHWAGER) based on the character of the aperture as is also the case .with 
fome of the following species. The distinction between this species as represented 
by figure 1 on our plate and the series shown in figures 4-6 is not great, the 
chambers being somewhat different in shape and the apel'tural characters still mOI'e 
clistinct. 

. " No dasa?'ia tasta SCHWAGER" 
1'1. 10 (6), Fig,e 2. 

No(losa1'ic! tostC! ECHwAGlm; 1. c, p. 219, p1. 5, fig. 42. 
:' ; 

This is a ver y long slender species, the proloculum 'elongateoval ap,d the 
~ .', • J ... 

* ,'Dedicated to the memory of the late Dr. Y. OZAWA (1899-1929), Professor of H istorical 'Geology 
and PaJaeont.ology in the Imperial' Universipy .on the occasion of the tenth anniversary of his demise •. 

" • • ~ - • I • , 
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following chambers several time's as long as broad. The wall has several high, 
plate-like, longitlldinal costae about six in number, crossing the sutures usually 
without a break, those of the proloculum and second chamber often somewhat 
twisted. SCHWAGER mentions in his description that the apertural characters are 
unkown. Our specimens do not show them nor do any of the other figured 
specimens referred to this species. Material from the later Ter tiary of widely 
separated areas have been referred to SCHWAGER'S species but until the apertural 

. characters are known it is difficult to definitely place it generically. 

" Nodosa?'ia lepidnla SCHWAGER" 

PI. 10 (6), Figs. 3a, b. 

N odosaria lepidula SCHWAGER, 1. C., p. 210, pI. 5, figs. 27, 28. 

The two figures referred by SCHWAGER to this species are somewhat different 
but in general represent a species with pyriform chambers, enlarging rath er rapidly 
as added, thB middle of each chamber wi th short spines in the early portion, ' 
gradually changing to short, longitudinal costae in the adult, althoug h in OlIe of 
SCHWAGER'S original figures the chambers become smooth. A specilnen figured 
on our plate has the general characters corresponding to SCHWAGER'S species. The 
base has a distinct spine which is developed up and along the proloculum. The 
apertural character s are interesting. There is a short neck with a sort of expanded 
collar as shown in SCHWAGER'S figure but tho aperture is not radia te . but circular 
with a distinct tooth in the opening. The species should be know as EUipsono
dosa?'ia .lepidula (SCHWAGER), 

Specimens have been' r eferred to this specific name from the Pliocene of Japan, 
New Guinea, Java and the Philippines, and Recent material from the Pacific area 
especially. 

" Nodosa?'i a grancligena SCHWAGER" 

Plate 10 (6), Figs. 4- 6. 

N oclosa1·ia glandigena S CHWAGER, I. C., p. 219, pI. 5, fig. 46. 

Our three figures show a ~erifls in which the surface ranges from smooth and 
polished to decidedly hispid, or even finely spinose. Such specimens from the 
literature seem to be rather indi .. criminately placed under both " Noclosa?'ia glan
digena SCHWAGER" and" N. koina SCHWAGER". It is possible that the specimens 
figured by SCHWAGER under these two specific names really form ' a single series. 
An examination of the literature .shows all these forms recorded from the later 
T ertiary of the Pacific region especially! and from the Recent of the same area. 
The microspheric forms ar~ much more tapering, and in the megalospheric the 
!lnal cp.ambers may be even less in diameter than the earlier ones. An examina
tion 6f the aperture shows that it is circular with a slight tooth and the species 
should probably be known as Ellipsonodosa?'ia glandigena (SCHWAGER). 

- 40-



Foraminifel'a Descdbed by SCHWAGER- from the Pliocene of Kar Nicobar 

" Uvig e?'ina hisp'ida SCHWAGER" 
PI. 10· (6), Figs. 7, 8. 

Ucige1'ina h'ispicia SCllWAGER, 1. c., p. 24.9, pI. 7, fig. 95. 

J:51 

The original figure of thi.s species shows an apparently ver y spinose specimen 
but the description gives the impression that the surface is )Dore fitting to the 
specific name. The.re is a tendency among the specimens studied to have the later 
chamber loosely spiral as shown in oUl~ figure 7. The aperture is distinct with 
a fihort cylindrical neck. Such specimens have been r ecorded very rarely under 
thi,' name probably on account of the very spinose appearance of the type figur e. 
Specimens have been recorded by KOCH from th e late Tertiary of Java and I h ave 
r ecorded specimens from the Pliocene of Viti levu, Fiji (Bernice P . Bishop Museum, 
Bull. 119, 1934, p. 126, pI. 15, fig. 9) which seem to be typical. Ii will probably 
be 'found to be well distributed in the late Tertiary of the Pacific region and 
perhap, ' elsewhere. 

" Uvigerinc~ nitidnla SCHWAGER" 
Pl.. 10 (6), Fig. 12. 

U'Vige'l'inct nil-iclttlct SCHWAGER, l. c., p . 248, pI. 7, fi g. 93. 

Specimens have been very rarely referred to this fipecios . . KOCH has recorded 
it from t.he late Tertiary of Java and I have had it from the Pliocene of VitilevLl, 
Fiji. It is a species with distinct chambers and sutures, the apertural neck pro
minent but slender and easily broken. The surface is covered with low, longi
tudinal costae, well separated from one another. It is probab le that thi s species 
has a much wider range in the late r Tertiary of the Pacific r egion than is indi
cated by the few records add it may also be found to be living in t.ho Prcific. 

SCHWAGER'S figure of U. gemmaejo?'?nis does not show the ap8rtural character s 
and is drawn in rear view. It is possible that it may represent the same specIes 
as U. nitidtda·. 

" Uvige?·ina. p?'oboscidea SCHWAGER" 
Pl. 10 (6), Fig. 13. 

Uv-ige1'ina p1'obosciciect SCHWAGER, 1. c., p. 250, pI. 7, fig. 96. 

This is a rather well marked species, fusiform in shape, with a very distinct, 
somewhat tapering, elongate neck. The whole test is somewhat short alid broad 
and the later chambers especially, inflatod and distinct. The surface ' is finely 
hispid. -

Such specimens OCCllr in the late Tertiary, recorded , from .(he. islands of · the 
Pacific and from the coast of Ca lifornia. It also occurs as a living s.pecies in the 
Pacific. Our fi'gured specimen shows an extremely rough specimen with the .surface 
'spinose rather tha11 hispld. The .range of coarseness of th0 surface is.considera.ble, 
but 'the general form and' :apertural characters remain rather constank · 
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" Diino?phina striata SCHWAGER" 

PI. 10 (6). Fig. 9. 

Dimorphina striata SCHWAGER, I. C., p. 251, pI. 7, fig. 99. 

Undpr this name SCHWAGER figures and deEcribes· a very slender, elongate 
species, triserial in the young stages and uniserial in the adult, with a terminal 
aperture, elongate neck and phialine lip. The initial end has u. distinct spine and 
the surface is finely costate longitudinally. While no perfect specimens wert? 
found in our limi.ted amount of material, the .specimen figured on our plate is 
evidently. thei3ame as that of. SCHWAGER and serves to place it in its proper 
generic position. It should be known as Siphogene?'ina str,iata (SCHWAGER). 

From an examination of the literature it is very evident that mOf3t, if not 
all, of the specimens referred by later aut.hors to this species are not really iden
t.ical with it but belong to the varietal form I have called var. C'l.lrta with a very 
short neck (proc. U. S. Nat. Museum, vol. 67, Art. 25, 1926, p. 8, pl. 2, fig. 5; 
pI. 5, figs. 5, 6). It is possible that this form with the short neck and large 
aperture is specifically distinct. 

" Fissu?'ina staphylleMia SCHWAGER" 

PI. 10 (6), Fig. 10. 

F1issurina staphll11earia SCHWAGER, J. C., p. 209, pI. 5, fig. 24. 

Our figure shows a specimen with five spines rather than three ai? in the 
typical but all in a single plane. Various forms have been assigned to this species. 
It apparently has an integral tube and should be krlown as Entosolenia staphyl
learia (SCHWAGER). It is well distributed in the later Tertiary of the Pacific 
region and living in tho same general area. 

" Ple~t?'ostomella alte?'nans SCHWAGER" 

PI. 10 (6), Fig. 11. 

Plett?'ostcmella alternans SCHWAG~;R, I. C., p. 238, pI. 6, figs. 79, 80. 

Under this name SCHWAGER figures two sp~cimens, the first evidently micro
spheric with a pointed initial end;. ~any chambers; those in the adult rather short 
and inflated, and the apertural face nearly circular. The second is evidently 
megalospheric with a rounded initial end, few chambers; 'those in the adult longer 
than broad and not greatly inflated, and the apertural face longer than broad. It· 
is possible that these represent extreme forms of one species. In our material 
and 'in other' available material from the same general region there are specimens 
that seem to fill in the gap between these two extremes and make it apparent that 
they may all represent a single species. Our figured specimen is of the more 
common form represented by SCHWAGER'S figure 80. 

There have. been many things r(·ferred to this species but a study of the 
literature will show that many of them are not ideT,ltical. In the Ohallenger 
report BRADY figured two quite distinct forms under ~1;lis name an;d later authors 
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have still further increased the disparity from SCJ:IWAGER'S original figures and 
des~l'iption, 

" Ple'U,1'o stomella b1'el:is SCHWAGER" 
P1.IO (6), Figs .' 14- 16. 

P1cu?'o8tornella b?'e'IJis S CHWAG ER, I. c., p. 239, p1. 6, fig. S1. 

While SCHWAGER g ives but a single figure'cf specimen for the species, the 
material at our di spoEal shows that there may be considerable variatioll. Our 
figures show the range in form from the very broad, megalospheric for m to the 
more elongate and more ~lender microsph~~'ic one. The ge~81'al shape of the adult 
cham ber in all three specimens is very similar, as is the apertural face. 

There are numer~ous :records for th~ species put only those from 'the R ecent 
and late Tertiary of the Pacific r egion seem to be identicaL with those from K ar 
Nicobar. 

. " DisqoTbina sacha?'ina SCHWAGER" 
PI. 10 (6), Figs. 17, IS. 

Disco?'bina sachm'incL SCHW AGER, 1. c., p. 257, p l . 7, fig. 106. 

This form is. fairly common in the K ar Nicobar materia l. It is closely allied 
to Globo1'otalia mena1,dii (D'ORBIGNY) and seems · to be a variety of that species. 
Two specimens are figured on our plate. The form has a thicker wall and margin 
than in the typical an d it is uuiformly smaller than the average of a large series 
of typical G. mena1'clii from the Pacific and elsewhere. There are normally six 
or seven chambers in the adult whorl and the aperture is smaUer. , It may be 
known as Globo1'otalic6 mencwdii (D'ORBIGNY), val'. sacha1,i.na (SCHWAGER). The 
variety occurs in the Pliocene of ·the Pacific region and perJlaps has persisted lTI 

the present ocean although r ather typical G. mena1·dii occurs .in the Pacific. 

" Anomarina c·icat?'i cosa SCHWAGER" 
Pl .. 10 (6), Figs. 19a- c. 

Anornalina cicat?'icow S CHW AG ER, 1. c., p . 260, p1. 7, fig. lOS. 

From our available material from X ar Nicobar, t)CFIWAGER'S iiguTe of this 
species would s eem . to , have been somewhat conventionalizesl. . The large depre·E .. 
siom; of the sudace both on the dorsal and .ventralsides arl3 large~ and less uniform, 
the chambers not nearly as distinct and the sutures very jndifl tinct. , This is a 
highly ornamented Elpecies and · has hardly been recorded in the literature. I 
have had the 'Fame ~pecies from tho Pliocene of Viti levu , Fiji (Bernice P. Bishop 
Museum, Bull. 119, 1934, p. 137., pI. 18, figs. 1 a- c) as a cornpariEOn of the figures 
will show. It is probably well di ::;tributed in the la te Tertiary of. the Pacific and 
may- be found to be still living in that area. It Ehould be recorded as Gibicicles 

, cicat1'icosa (SCHWAGER). 
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Figs, l a, 
Fig, 2, 

Figs, 3 a, 
F igs, -1- 6, 

F igs, 7, S, 

F ig, 9. 
Fig , 10, 
Fig. 11. 
Fig, 12, 

b, 

b . 

Fi g, 13, 
Figs , 14-16, 
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Explanation of P late 10 (6) 

" N ocZosa?'ia fis t~£C(t SCHWAGER " X SO, a, fr ont view; b, ap eJ' tural view, 
" N odosal'ia tosta S OHWAGjl:R " , X SO, 
" N odsal'ic£ lepicZ~£ la SCHWAGER" X SO, a, f r ont view; b, apertura l view, 
" No cZosar ia glal1 cligenc£ SCHWAGER" x SO, 5a, fi'ont vie\v ; 5b, a pertUJ al 

view, 
"Uvigel'ina hispidct' SCH WAGER" X SO, 
"Dimorphina striata SCH WAGE R , .. xSO, 
" Fiss!LI'·inc£ staphyllwl'ic£ SCHWAGER" X SO, 
"Pleurostomella altel'l';,~tnS SCH WAGER" xSO. 
" Uvigel'inc£ nitidulc£ SCHWAGER" X 70, 
" Uvig el"ina p l'oboscidea SCHWAGER" xSO, 
" Plet£1'osto m ellct brevis SCHWAGF.H " X SO, F ig, 16, extr eme megalosp hel'ic 

fO l'm, 
Figs, 17, I S, "Disc01'bina sachar-ina SCH WAGER" X70, 17a, dor sal view; 17b, ventral 

view; .17c, pe ripheral view. 
Figs, 19a- c. " .Anomcilinct c-icatl'icosct SCH WAGER " X 70, a, '(10rsal view ; b, venLal view ; 

c, p eripheral v iew. 

;IJ ~ )V ' ==- ::1 "" ~ )vO,) f.(\HfrJi J:: IJ :/", '7 ~ ;IJ. ~ a 'l'C J:: IJ ~c.II"~-tt GtLtc 

:f.]l~iO,)1rfL ili'illl'C )~~ Orni~) 

J oseph A CUSH MAN 

V ", !7 - ;1/ - i'l;J) - I I.- · =- ::r /~ - I I.- (I) !!!'Mt'rrIlY7.\> ~ ~~(I)~fL JMi 1: Wc~\I{ G1::;6; ~~J:j:t#X:t.ill?3H: lih' -C l'j ;!otfiH'iU:"5IJfJ 
. . . 

'i! ;f'L tJ:lt' ;;>#X: rj: I"I~g{il !: L <'111! (7);fillill'C ~ ~ ;!1--c*t:: 0 *Yf~ (I) ~;f~Sfi'l;!ot:tAt 'i\'ilEft!!. J: ~ ~ t:: Q ~-C- v '" ~ - 7/ -

o.:>7/f(l) topotypes -C- <!? Q 0 V '" ~ - ;J/ - (I) Ii\lllk. (fr,[jlfiX J: ~ i'lffJ .<dE :ji'ili K: :g!(:~.ill ~ l& IJfJ-t- Q ~;;; I±l * b 0 

Nodosct1'ict fi,s tuca i'l Q=fL(I)11'&7.\> ~~ El Enipsonodo~ct1'ia fistuca !: 1t-t-nr ~ ~-"'(' <!? Q 0 Noclosal'ia tosca;;j;: 

;fillKI"I2~;!1-Q7/fi'l •• 3RIlYK.(ilE~Q~ Q fL (I) ~B~~OO-C-E.K:;!ot.~~2-t-Q.~ rn.-c- <!? Qo~

clOSCt7'ic£ lepiclttlct zld:~ El E llipsonodosw'ict lepidttlct !: fI'T'~'iiJ 1lt 7/f-C- <!? Q 0 Noclosw'ict glancl'igenct Z 'b ~ b < 
Ellipsonoclosaj'ia glancl'igena !: ~jl}i- nr ~ 7/f-r h::5 0 UVigm'ina hispida Jl~ (I)il[jll\l{lct;!ot45mK !M-S-T Q:f,RK/H~g . . . 
-C-j(&f;t,/1. -C m Q :P[[l. ~:!Ji! ........ Q ;;;, JJi!~;;;)Jili71k~g~ ~T Q:f,R K3!l:7.\, ;!1- -C:f:, Q (I) "(";;j;:;fillK Ji'iJ2 ~ ~1.. 1::~i'l~-C-<!? Q;;; 

;k4~tt!!. :f1iJlk.(f 1l!! ft!J.~ (I) •• =':*[jIlYJ:j:t K: 'b [$i ( 5t;ffl' i - Q 7/f 17:>:f,R-C- <!? Q 0 UV'igerina ~ilicltt la, Uvigel'inct ge:mmae· 

jOlmis i'l (:1 =fL (I) ~'It;;; ~lJ)'j -C- <b Q ;'J;~ ~ ~ z!: I"I:f.ill-C- <!? 9 , Jlt7/f~ )JI. "*lk.u~ 7,f :J - 0) •• =':*G!ITJ:j:t K 'b ilE-r- q 0 

[kigerina probosciclea z i'l;k41$ '1' (I) ,~h~~V"*W£l 1JII ;I'H G1).~=*t',IlYJ:j:t KEItT Q 0 Dimo7'Ph'ina st'rictta ;;j;:;filli'l 

~ El Siphogenel'ina 'stl'iata !: m -r- nr 1lt7/f-C-i!? Q 0 Fissttl'ina stctphyllea?'ict ;;j;:f.illf;t E ntosolen'ia staphylleMia 

!: ilf-r.r Q nr ~ ~-C- <!? Q 0 P leu7'Ostomella alternans t'£*~j;::f.ill K: 1"12 ~ ,j1- L *1::;;; ;!otl"l2;'J; E L., ( t,£V, ~;b; *"" 0 
1- '\, V ~ 7':'\- - t!l:i!f K: 1n--c 'b 7' "7 f" f - ;;; ;':L '7 - 7/ - (I) 1!f(!;lk.U~N[jfliX!: tt ;j-,m~ Q;!,'fUJ 7/f t;: Ji'iJ2 L., -C Ji!i Q 0 Pieu

l'ostomellct /J1'evis "'i" El;~;t4.ill K: I"I2 ~ J.1-t<: ~;;;~ k <!? ?,;;;;E L ( j) - JI.- . ~::J /~ - /I.-(I)7/f f'cfliJ2 L.,1fJ'Q7/fr.t;k4~ 

:±t!!. :f1i~ (') m.&:. 2Ii. (f.1i>3*Gli1lfrEE(J)~ :J) J:;. -r <t~ Q 0 DiscO?'bina sachm'inct z l1 Glabol'o/c£lia menctrcli val' . aohai'ina 

!: ·+'~Ilt ·*"(";k.zp:~il!!.t~ (I) [(r.JtJJJ: V ,!.JHtJV]KliL -:::>L EE~iT3:t;·-;:ibQo Anoma?'ina Cicc£tl'icosa 211: Oib'icicZes 

cicntl'icosct uxm-t-nr~7/f-c- <!?Qo cti'iH~ ~fi;'iH£V51 ~11) 
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82. On the Occurrence of Acervulina, an Encrusting 
Form of Foraminifera in the Jurassic Torinosu 

Limestone from the Kwanto Mouniainland, 
Central Japan 

By 

Shoshiro HANZA VIA 

(Cont-ri bution from t he :rnstitute of Geo:ogy and Palaeontology, T6hoku Imperia l 
Univel'sity, Sendai, Japan: Read Oct. 8th; r eceived Oct. 24th, 1938) 

I 

In one of the tl~in slices of the Upper Jurassic Torinosu limestone whieh is 
very prolific of fos,'ils, mostly reef-builders,1) collected by Dr. H. H UZIlIfOTO from 
Hukazawa neal' Itukaiti, Mmaf'i Province (in the K,vant6 Mountainland), Central 
Japan, is fou nd ACe7'V1dina, an encrusting foraminifera, by Prof. H. Y ABE, who 
kindly Stl bmi tted it to me for scrutiny. Although the living representatives of 

1) T. HAR,ID.': Die J apaniscben lnseln, Eine Topographiscb-Geo'ogische U ebers icht, ]890, pp. 
95-96. 

S. Smmzu : 1) Remarks on Two Ammonites, I-Icwpocems japo?1'icum NEUMAYIl and Ar}Jaclitcs 
sakawanus MOJSISOYICS from tbe Sakawa Basin in Shikoku. 2) A Tithonian Spec ies of Pej'isph'inctes 
from the Torinosu Limeston e of KOike, Province of Iwaki, J apan. J om·. 8eol. & Geogl·. vol. 5, no. 4, 
1926- 1927, pp .• 21 5- 222. 

S. SHIMI ZU: Note on Two Titbonian Species of Pej'isphincles from t.be TorinoSll Limestone of 
K oike, Province of Iwaki, Ibid. vol. 7, no. 2, 1930, pp. 45-48, p l. 6. 

S. SHIMIZU : Note on a Species of Tithonian Genus S~reblites from t.he 'Torinosu Limestone of 
K oike, Iwaki Provi nce, Ibid. vo l. 9, nos. ], 2, ]931. pp. 13-15. 

H . YABE: Cretaceous Stratigraphy of t.be J apanese I slands, Sci . Rep . T6hoku Imp. Univ. 
Sendai, Japan, 2nd Ser. (Geol.). vol. 11, no. 1, 1927, p. 92. 

1-1. YABE and S. TAYAUA: 1) Claclocoropsis m'irabilis FELIX from t.he T01'inosu Limestone of 
J apan. 2) Millepoj'id-ium mnes'i S1'EINMAl\'N? fl'om the TOl'inosu Limestone of Itsukaicbi, Province of 
Musashi, Japan. Jour. Geol. & Geogr. vol. 5, no. 3, 1927, pp. 107-110, pls. 8-'9, pp. 117-119, p1. ~2. 

I-I. YABE and S. H ANZAWA: Cho.tlatella SCHLUUBERG'ER anQ. Poeuclocyclammina, a New Genus 
of Arenaceous Foraminifera, Sci. Rep. T6hoku Imp. Univ. Sendai, Japan, 2nd Sel'. (Geol.), 1926, vol. 9, 
no. 1, pp. 9-11, pl. 2. 

H. YABE mid T . SUGIYAMA: Str.omatoporoids and R elated Forms fl'om the Jurassic of Japan , 
Japan . JOUI'. Geo1. & G eogr . vol. 8, nos. 1-2, 1930, pp. 23-28, t ,tbJe 1. 

H. YABE and T. SUGIYAMA : On Some Spong:omorpboid Corals from the J.urassic of Japan, 
Sci. Rep. T6hoku Imp. Univ. 2nd S(;l'. (Geol.\ vol. 14, no. 2A, J931, pp. 103-195, pis. 34-35. 

H . YABE 'and T . S'UGIY A;\[A: Jurassic Stro01atopo ~oids fro m Japan, Ibid. vol. 14, no. 2 B, 1935, 
pp. 135-102, pls. 40-70. 

T. KOBAYASHI: Contributions to the Jurassic '1'ol'inosu Series of Japan, J api.\n. J our. Geol. & 
Geogl'. vol. 12, n os. 3-4. 1935, pp. 69-DJ, pJs. J2, 13. 
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the gE'nus Acc?'vulina are very common in the warm and shallow waters of the 
Pacific, Atlantic, I ndian, and Mediterranean and its fossil examples are also com
mon ly found in various deposits of the Neogene, there is apparently no record of 
its occurrence as a fossil iD deposits older than t.he Cretaceous,!) and its discovery 
in a Jurassic rock of Japan is important and noteworthy. . 

The fossil now in. question is no~ comon in the Torinosu limestone, and we 
havc met with only one r:,pecimcn of ,it in num,ei'ou,' thin slices of the rock. It is 
intergrown with calcareous algae and 16 mm in size, resembles ACe7'vulina inhae?'ens 
SCHULTZB (including val'. plana CARTERP in every respect. The latter is attached 
to a certain substratum alJd over -growIng itself, consists of numerous chambers in 
more or less concentric arrangement around a coiled nucleoconch, later irregularly 
disposed, moreover 'uperposed in vertical lines as to make successive layers. The 
chambers are variable in size even in o,ne and the same specimen, a:cd also variable 
in form, usually polygonous with straight edges, sometimes round or irregular with 
curved (·dges i n tangential section; depressed, nearly rectangular in t ranSVErse scc
tion; typically the roofs and floors of thc chambers which are cl'ibrated by mune
ron s pores are convE' X, curved downward along their peripheries, though usually 
flat at tops. Tho verticnl walls of the chambers are compact and as thick as the 

. roofs and fioorf'. Compared with Acervtdina inhae?'ens SCHULTZE, the present form 
stauds close to the latter in every respect as already mentioned. But, in tangential 
section the vertical wall of chambers are always sinuous and 12-16 fJ, thick in the 
latter being r emarkably thicker than in the form er. Moreover, the roofs and floors 
are never vaulted. As sho,,,n in the following table the chambers of the present 
form is much inferior in height to those of Ace?'vnlina inlwe?'ens SCHULTZE. There
fore, I propose a new name huzirnotoi .for the present form in honour of Dr. H. 
HUZIMOTO, who fo:und the present specimen, and place it as a variety of Ace?'vulina 
i nlwe?'ens S(!HUL'l'ZE. The type specimen of Ace?'vnlina inhae?'ens huzirnotoi nov. 
val'. is placed in the Institute of Geology and Palaeontology, T6hoku Imperial 
University, Sendai, Japan. I.G.P.S.J. Cat. No. 21446. 

I wi sh, herewith, to express my cordial thanks to P rof. H . Y ABE who. kindly 
gave valuable advice and criticism for the present study and to Dl:. )-I. HlJZi:~:fOTO~ 
who kindly supplied me the present · specimen. ' 

1) J. J. GALLOWAY : A Manual of Fora min ifera, 1933, p. 308. 
2) .M. S. SCHULTZE: U ebel' den Ol'ganismus del' Polythalam,ien (Foraminifcreu) ne1?st Beme rkun- ' 

gen llbel' d ie Rbizopoden im AIJgemeinen, 1854, p. 68, pl . 6, fig. ]2; 

II. YARE: Notes on a Carpentel'ia-Limestone from B.N. BO"neo, EeL R ep. T6hoku Imp. Un· I' . 
2nd Se l'. (Geo '.), vol. 5, no. ], ]918, p . 22, p1. 4, fig. 4; pi. 6, figs 3, 4. . 

H. YABE 'and S. HANZAWA: ' GeoTogical Problem Concerning tbe·Raised Coml ~eefs of th e Rn
kiu Islands and Taiwan; etc., Ibid. vol. 7, no, 2, 1925, pp. 46, 47, p1. 9, figs. 1, 8, 9; .pl. 10, fig. 3. 

H. YABE and S. H~'<ZAWA: TertiaJ'y Foraminifelous Rocks of the P.qilippines, Ibid. vo '. LI, 
no. 3, 11)29, 11. 179, p1. 16, fi·g. 6. 

- H. YABE and S. H A...'<ZAWA: Te rtiary Foraminiferous Rocks of Taiwan (Formosa). Ibid. vol. ]4, 
110. 1, 1929, p. 37, p1. I, fig. 6; pI. 5, fig. 7; p1. fl, fig. 12; p:. 10, fi g. 8. 

S. HANZA,}VA : Notes on Tertiary Foraminife rous Rocks from the Kwant6 Mountainland, 
Japan, I bid vol 12, no. 2A, 1931, P 156, p1. 26, fig. 4 .. 
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F ig' 1 

F ig. 2 

A ce?'v'!tlinct inhae?'ens lHtzi?netoi nov. va l' . 

F i g. 1. Trangential and tl'ansvers sections. X 23 

F ig. 2. Trangential section . X 100 



On the Occurrenca of Aceruul'ina, an Encrusting Form of Fora!llinifera 2C3 

'rable of dimensions of A ce1'Vtdina inhaen Jn s and its va rieties for compnr is on, 
. ,. - o· 

Width of H eight .of ' TBick!;~ss of Tliickness Of" ./ . '" Diameter of 
ehambers chambers rook &. 'floors vertica l walls pores . -

A. 'inhae?'ens plana 
49 ·230 Ji' 

26-93 Ji' 80 Ji' 
5Ji' 5Ji' 5-7 Ji' (living)! ) as usua l 

, 
A. inhac?'ens 

70-90 Ji' . (living)2) '" -, 

A . inhaerens -
lJi' (living)3) 60 Ji' 

.If inlw erens plana 
74-140 Ji' 32-34p (Miocen e)1) 

A . inhew 'ens plana 
(O ! ~gocen e )5) 70-230 Ji' 30-70 Ji' 

A . 'inhaerens plana 
66-80 Ji' (Eocene)ti) 

.' 

.11. inhae?'ens httzi-
5-5- 154Ji' 25 Ji' 5 Ji' 

I 
12- 16 Ji' 5Ji' 7!1otoi nov. 

~ruJR U.l tu!'.!fh / ~~ij(* 9:1 i'Llt~*:pj;~'M::rL ili'ill Acen ntZin a (J.) ~I±l 1" 6~f i'L )jitL Oi'iii~) 

"I~ ~ IE ~l N~ 

;j;:3t tt j~;2j(li1~ ~~t± ;b ; l*n;: il! il!! :n.I~ rIT I~H[I?R~1il) 1*k'1iiM .\[~ .1 J;f:i~:YUM· rjl J: ~ tli~-t!:" ~Acervulinct il)llcII&-c if':, '" 0 

Acervuline. v;l~ El l..\\l.i!lttJ: ",r3g i~ K*,}IbLillf~tJ: o:fillMll-C!irr~ .=: M}ffi- 9:JiZ t ~]tg.J.t"t"3 , 1t~ c L L J'& t J:!l v'~ 

vi 8j£~:iU ~ 9;W 1', ;l1..L m", il)ij "C'<!b '" iJ ' 1',~ 1[iJ1H{HcMiJ' 1',~J1I,1i" 1', ;f1.. tc "Jm#~B K1l/.i: i- "'0 
n.l J;f:i~j,I(*O) Ace?'vulina V;tYl~~.ffi Ace?'vul'ina inhae,ens SCfIUW'ZE KWll!'J."t" ~ ;?;~illnN:M;?;~ ~ <)If- < , mil) 

4rtuw~ ;?;')il'K;;r-~Jl,.llIJ -c' i. tc mil) j\1lj <!;b; Ace?'Vttlina 'inhaf?'enS il)~il) :zp. :Jt;J J: ~ 1~v'o i'ikK~tK;jqt~ K3\'J L· Ace?'vu lina 

'inhaerdtS lwzimotoi tJ: ~. !M~f.ffi~ a: :JJtill'i- '" 0 

) 

1) M. LINDSEY : On Gypsinn p lanet CA R'l'ER, a nd the R elations of the Gen us, Trans. L . Soc., 
London, Zool. vol. 16, pt, ), 1913, pp, '1-5-51-

2) M. LIND3E Y: Ibid. 
3) M. S . SCHUL T ZE : loc, cit. 
4) S. I-IAN ZAWA: loco cit. 
5 ) H. Y A BE : loco cit. J918. 

6) F" TRAu·.ru : Das EozanvorkomD1en bei Radst adt im Pongau U .S.W. Denkschr. K. Akad,·Wios. 
'Ni( n, Mat. Nat, Kl. vol. D5, IDI8, 'pp: 70, 71, pl, 9, :figs~ 17, 18 . . 
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83. A Pleistocene. Flora from Kagoshima, 
Ky usy ii, Japan . 

By 

Seido I NDO 

[Read and received Dec. 17 th, 1938] 

The collection of fossil plants which form the basis of the present article was 
made by Prof. K. Y AhlAGUCHI of the Matne High School and kindly forwarded by 
him to tho writer for study. The bulk of the material is from a white diatomaeeous 
tuffite which is exposed at the river-cliff of the Honna-gawa at the south of Gotanda, 
Yosida-mura, Kagosima-gun, Kagosima-ken , southern Kyusyu, while smaller lots 
of specimens are from the six other localities in the same prefecture, enumerated 
below; as to the occurrence of the fossiliferou'3 deposits Y kMAGUCHI informed the 
writer as follows ; 
Table L 

1. 

2. 

River .. cliff of the Honna-gawa, at the south of Gotauda, Yosida-mnra, 
Kagosima-gun. There are exposed in deEcending order: 

Pumice and sand 
White diatomaceous tuffite with plant impressions. : strike N 700E, dip 5° to NW. 
Agglomerate of basaltic andesite. 

Valley between Yamanoknti and Zyogase, Sigetomi-mura, Aira-gun . There 
are exposed in descending order : 

Two pyroxeue andesite 
Hypersthene andesite 
Basaltic andesite 
Tuff and tuffite .with plant impressions; strike N 500E, dip 10 to SE. The base 

of the plant bed is a boue 50 m. high above the present sea-level. 

3. South-western cliff of the Kototu-gawa between Kogasira and Oyamata, 
I siki-mura, Kagosima-gun, where observed in descending order are : 

Pumice and sand 
Trachy·andesite 
Tuff and tuffaceous shale with plant impressions. 

4. Nunobikinotaki, Haze-yama, Sigetomi-mura, Aira-gun, where observed In 
descending order are: 

Agg lomerate of basal t 
Basalt 
Tuff with p lant impressions; Strike N 15cE, dip 15° to SE. 
Conglomerate. 
Altogether some 20 m. thick; the [ase of the exp osure is about 70 Ill. high above 

sea level. 

5. A branch of the Kototl~-gawa, about 800 m. north of K ogasira, I sil?:i-mura: 
Kagosima-gun . . There are exposed in d'escending order: 
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Pumice and sand 
Trachy-andesite 
Shale with plant impressions; strike N 15°E, dip 5° to NW. 
Sandstone 
Shale 
Conglomera teo 

205 

The total thickness from shale to conglomerate is ca. 30 m; the base of the. ex

6. 
posure is about 50 m. high above sea level. 

A valley about 400 m. WSW of Haginozyo, Funatu, Sigetomi-mura, Aira
gun, where are observed in descending order: 

Pumice and sand 
(unconformity) 

Tuff and tuffaceous shale with plant 

7.. Miyazono, TyoEa-mura, Aira-gun. 
impressions; strike N 20° E. dip 10 t~ SE. 

There are 0xposed in descending order: 
Pumice and sand 

(un:onformity). 
Tuff and tuffaceous sha~e with plant imprmsions: strike N 200 W, dip 10~E. 

Notwithstanding a considerable numb<!r of fossil samples examined, the species 
discrimi?-ated of them are few as follows, and it shows the fossil flora is very simples 
111 its constitution. 

Acer sp. 
Fagtts crenata BLUME 

Quercus sp. 
Zelkowa serrata MAKINO 

Oarpinus la.xiftora BLUME 

Phyllites sp. 
Salix·sp. 

The plant bed of the Honna-gawa is richly 
forms as 

diatomaceous and contains such 
• 

Oyclotella cf. comta (EHRENBERG) KUTZ Epithemia cf. hyndmamlii'V. SM. 
Oyclotella cf. striata GRUM. Synedra sp. 

These are the forms common in the Pleistocene Siobara plant beds' of Siobara 
Spa in Totigi-ken alid the Pleistocene diatomaceous earth of Enda-mura., Katta-gun, 
Miyagi-ken, both in northern Honsyu. 

Among the tree leaves, those of Fagus C1'enata outnumber of others partaking 
over 90 % of the total specimens examined, and the original forests which have 
supplied fossil remains to the plant beds ~an be regarded as almost pure beech 
forests. The tree Fagus C1'enata1) is now exist in the mountains of Kyusyu and is 
growing at the altitude of about 1000 m. or 'more; it does not at present exist in 

1) WATANABE, F.: Grundsiitzliches iiber die Buchenwald-wirtschaft Japans. V. Mitteilung. 
(Horizont.a'e und Vertikale Verbreitung des Buchenwaldes) (Japanese) Nippon Ringakukai-Zassi, 
19, 1937. 

YOSIOKA (ARIKAWA), K.: The Vegetation of l\it. Zao, (Japanese) Seitai-gaku-kenkyu, I, 1935: 
YOSIOKA, K.: Montane Forests on Mt. Hakkoda. I. On the Forests of Fagussasa Climax Zone. 

Seitai-gaku-kenkyu, III, IV, 1937-1938. 

HORIKAWA, Y.: The Vegetation of Mt. Hakkoda, Sci. Rep. Tohoku, Imp. Univ. BioI.,5, 1930. 
TAKEDA, K.: Mt. Fuji. Nippon Tiri-taikei (Special Volume), 1931. 
INOKUMA, T.: Preliminary Notes on the Ligneous Plants indigenouS in the "Chichibu"Univer

sity Forest and its Adjacent District. (Japanese) BUll. of the Tokyo Imp. Univ. ·Forests. No. 14,1931. 
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southern K yusyu with except of Mt. Takakuma. I n the mam island, H OllSYU, it 
enjoys now luxuriant growth in the Ofb conditions of Koppen climatic formula,Il 
while the fossil localities mentioned above are in hi, ' Cfa climatic field ; it involves 
therefore a climatic change from Cfa to Ofb occured there between the geological 
date indicated by the fossil flora and the present day. 

Now as. to the geological age of the fossil flora, ther e is almost no doub t about 
its being Pleistocene in age, because it consists entirely of living species and there 
is none which finds itself living in a remote land only and it shows a climate 
fairly colder thaI! the present day climate of the district. 

Fag'1.LS C?'enata is very common in the younger Tertiary and Pleistocene deposits 
of Japan,2) and ther~ are a great many material stored in the Institute of Geology 
and Palaeontology, T6hoku Imperial University, Sendai, which have been collected 
by the former and present members of the I nstitute, including the writer, from 
various localities extending from the middle of Hokkaid6 to southern Kyusyu now 
in concel'll which includs the southernmost localitie, of the plant hitherto known. 
The localities are as follows: 
Table II. 

1. Takikawa bed (Pliocene) of Numata-mura, Uryfl-gun, Isikarino~kuni, Hokkaido. 
2. Setana bed (Pliocene) of Setana, Setana-gun, Siribesino-kuni, Hokkaido. 
3. Akakura plant bed (Pleistocene?) of Akakura hot-spring district, l\ifogami-g un. 

Yamagata-ken, Honsyfl. 
4. Nagasawa lignite bed (Pliocene) of Nagasa~ya, Funakata-mul'a, Mogami-gun, Yamagata

ken, H onsyfl. 
5. Lower Umoregi beds (Pliocene) of Sendai, l\1iyagi-ken, HonsyiL 
6. Nenosiroisi plant beds (Upper Mioceue') of Nenosiroisi, Miyagi-gun, Miyagi-ken, 

Honsyft. 
7. Nisi-yama, Nakamura-mati, Soma·gun, Hukusima-ken, Honsyfl. 
8. Diatomaceous E arth, (Pleistocene), Enda-mura, Katta-gun, Miyagi-ken, Honsyu. 
9. Tennozi-bed (Pliocene), Iezaka-mati, Sinobu-gun, Hukusima-ken, Honsyfl. 

10. Azuma-yama, Sinobu-gull, Hukusima-ken, Honsyil.. 
11. Akasaka, O-claira, Yumoto-mul'a; I wase-gun, H ukusima-ken, ·Honsyfl . 
12. Takatama met al-mine, Asaka-gun, H ukusima-ken, Honsyil.. 
13. Moniwa-mura, Date-gun, H ukusima-ken, Honsyil. . 
14. Shiobara plant beels (Pleistocene) Nasu-gun, Totigi-ken. Honshu. 
15. Tokyo bed (Pleistocene) of Suga, Hanno-mati, Iruma-gun, Saitam!1-ken, HonsyiL 
16. Yokol:.ama plant bed (Pleistocene), Yamasita-tyo, Yokohama-si, Kanagawa-ken, H onsyu 
17. Kawanisi-mul'a, Asigarakami-gun, Kanagawa-ken, Honsyu. 
18. Hatukari-mul'a (Miocene) Ki taturu-gu n, Yamanasi-ken, HoI).syC1. 
19. Utiyama plant bed, (Pliocene) Taguti-mUl'a, Minami saku-gun, Nagano-ken, Honsyu. 
20. Simkawa-toge, (U ppel' Miocen) Kob z-si, Hyogo-ken . 
21. Tamayu-mul'a, Hassoku-gun, Simane-ken, Honsyu. 
22. SakUl'a-zima, Kagosima-ken, Kyusyu . 

1) KO PPEN, W.: Grundriss der Klimnkunde. (Berlin) ]931. 
2) 'ENTIo, S.: On the fossil Fagus from Japan. (Japanese) Jour. Geo1. Soc. Tokyo, 37', 1930. 

ENTIo, S.: Cenozoic fossil Plants. (Japallese) Iwanami-koza. 1931. 
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23. Yosida-luura, aud Isiki-mura, K agosima-gun, Kagosima-ken, KyGsyfi. 
24 .. Sigetomi-mUl'a, and Ty6sa-mul'a, Aira-gun, Kagosima-k en, KyGsyu. 
25. K antindo formation (Miocene) and Engellw1'CUia bed (Miocene), Kanky6hoku-d o, 

'ryosen.l) 

Beside of above localities, Mr. S. MIK I 2) described recently the present species 
from another two localities, the conifer bed of Ekodn. (Pleistocene) at Nakano in 
Tokyo and the Stegodon beds (Upper Pliocene) at Nakayagi-NiRiyagi, neal' Akasi
mati, Akasi-gun, Hyogo-ken Honsyu. 

Finally the present writer wishes to express his ,'incerc thanks to Prof. H. YABE 

for his kind assistance in preparing this note. 
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;;fi ;ff(!I/11 ~ ~!X; o)&.K l ~T.G(~A-t'!> O).~~~k~,ft;ff(!l/11m~U.O).~bAT.~~ '!>to) ~ ~,!> ~ 

b '3k 1'C~tlE;j/1!t ~ :iili; ..-(tc It, t. .lR .k-o 

~ T;j;;J·;jStO).:E tJ: '!> 1(, 0) vi 11l!:Si!,Iib JII,f<I1l!:Si! ,t:hf,fI 'Ei IIIN cU.,OC III 0) l¥i, /f~15 JII IiiJ W- K ~l?U~ G T m '!> S 'f31?Hi.V!=I: i'lltttJZ:!/+ 
(2) i> ' b :j!f<~ ~;!1..tr: ~, W(' I.lIr:I@Ij; '3k !X; K.l: '!> i:.;tl~Ji1j ff. ~ '3k O) ill1 ·~-C· 'v '!> o 

..tj5 l .~ 3i U~-t;!1.. i't 

1. ~;;fiJ!<.lf1tP± 

2. i=l'f3 lin!.lH'i!t~Eb1(* <"5E[ti], ~t 70° JR, 1t'fl~l 5° ~t) 

3 ~1.MJJjf;;fi, jfjj)!:];;fi*JliiYf*f1t'tC ilJ * 

4. *:tJtt'i't'tCilJ*, ~!JU* 

3ZJlt1i!! K)]IJ* (Table I) O)jj;/U!!L i>,b TrJ tJ: ~ *,~ O)~;f;jSf;b' :j!f<~ ~;!1..k CTable I . ~JROo 

Jlt* ;ff(!4Mt;;fiJi1jtJ: '!>fEEr!.ld,'i'l~b1(*H!i'i~!til' F K~i- '!> t *,~ O) Cyclotella ,d l'. cc,mta (ERRS.) K liTZ, Cyclo

tel/a cfr. st1'iata Gum[ t a-'~ 0) ' Epitlwmict cfr. hyndmann'i-i ·W . SM. JJ<.lf Syneilm sp. ;b: Ii!Il. 16 b ;!1..1c 0 

:fik$Ji ~ 1ti5*J\\Ui,~lJifiEh'R 0) ]£! )(Jr-llt;ff(!1/111t;;fiJffi-JJ<.lf 'i!!~~& J\~XU fEf.11 1Jill1Il;Ji 0) ]£!)(Jr'llt t 5/f --- b ;!1.. :::, li!1iiH 0) Ct' K*,lfl: K' 

~*~b'!>~li!.t~( ~-O) 1(, O) ~~ ,!>o 

'3kK1t;;fi 1!J1:-i-~;ftO:~ o:i ~O) fn tf~~A '!> I'C ;jJ.\'i/f~~f.il-C· 63 ~1 0) ~J:r 40 1l!li ~ 1t l'C 

Fagus Cl'enata BLUME -C'~1i!! K ~ 

CCt1'}i inus laxijlom Br,mm 

Zelkowa se?"I'atct MA KINO 

A ec?' sp. Ct\t{f1-1~) 

Que?'cus sp. C1*;{f/Flit) 

Sal'i.'!: sp. C1*;{f/Flil ) 

1 fulf 
2 1l!li 
2 19j 
6 t;l;l 

3 f;lli 

J) E NDO, S. : Cenozoic Plants from Tyosen (Korea), JOll!'. Geo1. Soc. Japan, 45. 1938. 
2) MIRT, S. : Plant fossils from the IS~egodon beels and the Elephas Beds near Ak~si. Jap. Jour. 

Bot. Tokyo, 8, 1037. 

MIRI, S. : On the Change of flora of J apan since t·he Upper ]'liocene and the :ftol'al co mposition 
at the pre~en t J ap. Jom. Bot. Tokyo, 9, 1938. 
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Phyllites sp. (~O)i1ltJt) 

Stem (~P~) 

, 

Seidl> ENno 

~;6~li!l1..Y-> ~tt-tco J!IJi;1!f:f.f.J!ljftJ: t 0)0):k'tl'B73- (90,% .l2.tJ:) ;6~ Fagus crenata BLUME -c'<b-:::>Lft!!:~;t1!f:f.f>r-.Jll-c' 

~O)tm5i!m.lVJ: t O);6~~II'o 
JIJ~JijJiJf.l: 0 JlJ 1:l~~;6~~~ ~ tt-tc O)-c'<b 0;6> Ht;r:i ~ I.- L W:f.f ~ tt-L.ffl" 0 l/, 0) :a::i'£~~ < ~i;*tc ~ ;('Lt:=:. 

~!!IJ;;6>-c'<boo ~tt-i\tJlt1t;r:i:flt~0);f;t*,~.:a::1j~~l.-tc~!M;f'~;t~; < Fagus ct'ertata BLU?rE O)~*-c'<b-?tcQ)-c' 

~f.l: 11,;6, ~ .1~Hi:tt-o 0 

Fagus crenaia BLUME ~ KOPPEN Q) Climatic formula -c'~JH;t"t" ~ Cfb (m:J;j!-c:'~ ~ ~ ~tmmWi1l'«~tt~![) Q) 

~~:JIki.llO) l: c. b IClTk t J: < U"t" 0 t Q)-c'<b 0 0) rc~;6~.rmjU1;lJI:J;j!KMi: ~miiiJ:, i*i1J£ 50 *};?e 100 *1:ltMi: 
1~;Jt~*:a:: t,l: vcffl"tc l:j!;tt- 0 O)-c'<b 0;6> ;~~O)~:!!I!:a::!H < c. U~*-c'<b 0 0 

Fagus crenala BLUME ftm.1EfL7Hm'tl'BI~1n-·C ft;JtlTk1!f:lllJV. lOCO *,-c'<b 0 ~ O).;6~<b 0;6> ;A,IBJQ)wtj!~;t~it!!. 

~~ftO)~~:a::~~~oJ:K~~f.l:;f;t~-c'~oo 

~1C~:flt~~O)~~~ft:a::~~oK, 

(1) i![~O)~1ilCm~~ o~*UH, ~ < fLfflJib Km.~"t" o;fl-c'<b 0 c. ~ 
(2) 1t;r:i:flt~Q)~Ifl:mM J: 11 t~t1iIC73-;ffi"~ om.&;fI:a::*""t" 0 c. ~ 0 

(3) 1t;r:i:flt~0)~Ifl:mMK1n-lto:l1!!.~~f\;O) ~~:JIki.ll;6~m1EO)~tt-J: ll~;6>lc*tf;-c'<b-:::>t.:: c. ~ ~;6>l:,~~1.
L Jlt1t;r:i:flt~~~~3*aO) '" 0) -c'tJ: < ~~*tlJ!ff O)l.ilG~m 0) t 0) f.l: 0 ,lJ'H;tiji1'r-c' <b 0 0 .lUJ i; ~;f;t~~;t EP1>:J!ff 

O)l.ilG~mK:h"~-r:: Fagus crenata BLUME ;6~I1lUe.JiblJl:J;j!K~ < ~ 1.-< U I.-tcii!N'U~ 0 .. q!~~t,l:;f;t~-c'<b 00 
. tJ:VHI*~Jib.illi: Fagus crenata 0)1t;r:i~;t}J1]~ (Table II) IC~I.-tctm <~ttwtj!~tt--r::ffl"o;>}~A,IB.IO)·;f;t~~1.;fI 

Jib~Q)~O)l:~IC;JtlTkm~O)to)-c'~oo 
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