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6. A Note on Engelhardtia Genus, a nd its 
Occurrence 'ln the Palaeogene of Korea 

By 

Saburo OISHI 

(Contribution from the Department of Geology and Mineralogy, 
Hokkaido Imperial University, Sapporo). 

[Reael November 30th, 1935.] 

The genus Engelha?'dtict, together with JIico?'ia, Platyca?'ya, 
Ple?'oca?'ya and J'uglctns, is one of the most interesting dicotyledo~ 
no us plants belonging to the family J~6glandaceae, Fossil records 

Table 1. Geological and geographical elistribut,ion of fossi l species 
of Engelha1'Cltia. 

~ Distribution 
Geologica l 

<l) 

.<l) ::1 
::1 <l) <l) <l) 

Geographical <:,) 
<l) >= ~ Cl >= 0 

::1 <.> <l) <l) +' 

~ 
<l) 0 <.> '-' rn 

Species '"' .~ 0 0 'iii 
0 <5 :@ 

,~ 

p:; ~ c... 
- - -- ----

I. E . abscondita SAPOR'fA " ' . " .. , x . ~outheJ'n Elll'ope . 
2. E . atavia SAPOR'fA .. . .. ' . . . " . , x " 

3. E. bilinica E'f'fINGSIIAUSE N . . . X 1/ 

4. E . Brongniarti SAPOR'l'A .. - , X X X 1/ 

5. E . decora SAPOR'fA .... " .. . . " . X 1/ 

6. E . detectct SAPoR'rA··· ··· ·· .. . . .. x · ' x X 1/ 

7. E. Ettingshauseni BERlW .. . . " x North Am erica. 
S. E : Fritschi SCEILECll'fENDAL " . x Southern ·Europe. 
9. E. Rassencamp'i fIEER . . .. . . . ... x 1/ 

10. E. miss'issippiensis BERRy · ··· · , " x North America. 
II. E. oxyptera SAPOR'fA . , . .. .. . , , . . x Southern EUrope 1 , 

North America. 
12. ,E. puryearens-is BERRY . ,. , . , . . .. x North America. 
13. E . serot;ina SAPOR'fA . .... ,. .... . x Southern Europe. 
,14, E. ultina SAl'OR'fA ... .. ;: ... .. ':'1 x 1/ 

i ' . 
15. E. vera (ANDRAE) . . . . .. ' , . . . .... X 1/ 

" 'I ' ,j'; 
r 

- ' , . ., 

.~.-( 1 ) - .-



S. <JrSlII 57 

of it have been found dating back to the beginning of the Tertiary 
age, though it is very poorly known from the Pliocene and j he 
Pleistocene strata. Fifteen species of fossil Engelha?'dtia are known 
to us. Very interesting to note, it is restricted not only in. geo-' 
graphical but also in geological distribution. As shown jn table 
1, only four species have been recorded from the North American 
Eocene (in a single case from the Miocene) rocks, while the ma
jority flourished in Europe in the Oligocene to Miocene epochs. 

There are as many living species as fossil species in the sou
theastern Asiatic area, with ·a singleexceptiona.l case in central 
America; Table 2 show.3 their geographical distribution : 

Table 2. Geographical distribution of living species 
of Engel.hm·dtia: 

.1 . . E . . aceriflora BLU~m" . ........ Hi malaya; Malaya. 
2. E . apoensis ELMER ..... . .... . Philippines (Mindanao). 
3. E. Coleb'rookia'rlct LTh'DL.· · . . . .. Hima,Jaya; China . 
4. E. E sqtGij'olii LEVEILLE' . . . . . China. 
5. E . forrnosana HAYATA" .. " " . . Taiwan. 
6. E . Zepidota SCHLECIITER" .. . . , New Guinea. 
7. E. ntGd'fiora HoO!>: .......... .. Penang. 
8. E . Oreornlmnea C. Dc . . . ...... Central America. 
9. E . parvijlora C. Dc. . . .. . ... .. Phillippines. 

10. E. polystachyct RADLK. . . .. .. . . India. 
11. E. j'igida BLu~m .......... . ... Java. 
12. E. sen'ala BLUME ' . ............ Malaya. 
13. E. spicata BLUME " ......... . . . Himalaya; Malaya. 
14. E. stGbsirnpZicijolict MERRILL . . . Philjppines. 
15. E. W.tll-ichiana LiNDL. • . .... .. . Ma Jaya. 

It is of the utmost interest that there is a conspicuous : differ
·ence in the geographical distributions between the fo.-sil and the 
existing species of EngelhcL1'dtia; the occurrence of the former is 
confined ' entirely to the North American and European continents, 
while a: to the latter, they are restricted . to the monsoon regions 
of southeastern Asia with the single exceptional case from Central 
America. 

The specimens of Engelha?'dtia now· .a.t our · disposal, . which 
. the present autohr wishes to call E . ' kO?'ecmica' sp. nov., are · repre

sented by a number of well-preserved jnvoliiCles. Tl;tey were col
J&Qted by. Mr._ N. UOYA from the pal~l.(iog:ene· coal bearing 'forma-

-C 2 )-



58 A Note on Engelhal'clt'ia Genus . 

. tion . of Kokangen, and through the cOllrtesy -of Mr. R. KOD . .i.IRA 

forwarqed to . the author for investigation, together. with many 
other fossil leaves collected from the Eame formation. The present 
,discovery of Engelha1'dtia in Korea is particularly interesting from 
the phytogeographical point of view, in that it is a unique occur
rence in the Asiatic continent, and at the same time it is important 
as it suggests the course of the r ecent distribution of Engelhm'dtia 
since the early Tertiary. E. lCO?'eanica shows the following characters: 

Engclha'l'dtia Twrennicn sp. nov. 

Text-figures 1-3. 

Involucle short stalked, deeply trilobate. Alae widely spreading, the 
angle between the median and lateral wings being 45°-70°; median one 
longest, the length varying between 25-35 em., spatulate, 1~idening. gTadual
ly towards the distal portion and thence contracting. mor.e or les::) abruptly 
to a rounded or obtusely rounded apex; lateral wings shorter than the 
median one, but all are of nearly the same shape, though in some cases 
one is a little smaller than .the other. Each wing bears three distinct 
primary nerves, of which the median o:,e is stronger than the rest and 
persists to the apex of the wing; lateral ones assuming the stl'aightcourse 
close to the iateral margins of the 'wing merge into secondaries about at 
the .middle of the wing. There are 5-6 seco ndary ner'ves arising ·from the 
median nerve at an angle of about 45°, curving . upwards . and dissolving 
into fine meshes_ The area where the fruit was attached is generally re
presented by a small area, but there is no indication of it. 

. 1 2 3 

Text-figures 1-3. Engelhm'cltia k01'ecinica sp. nov. Nat. size. Loc. Kokangen' 
North Kankyo-Do; Oligocene (upper?). Reg. No. 6478. . 

.'Fhe Korean' specles" IS CToseli-a11ied to E. B1"ongii"i"arti 'SAPORTA, but there are 
some differences, especially in the shape of the alae, which narrow distally in 
ours instead of being nearly parallel-sided as in the European species. Moreover, 

==-( :3 )=--



S. (hsRI 59 

~he essential portion Of the fruit in our speci mens is smaller, and' the lateral 
nerves are m ore prominent than in SA PORTA'S species. 

E. koreanica is associated with many clicotyledonous leaves, Among them were 
found some suggesting the leaves of Engelhm'dtia possihly of E. kOTeanica, but, 
since there is no orgauic connection between the leaves and the involucles, t.hey 
will not be considered in the present paper . The result of the study of the flora 
of the Kokangen plant-beds is expected t.o appear in near the future. 

Finally, the author takes the opportunity to thank Mr. R. KODLURA in Keizyo 
for the loan of the material, and Dr. M. TA'l'EWAKI in the Faculty of Agriculiure, 
Hokkaido Imperial Unive rsity, who has ofl'ere'i facilities for examining the he r" 
bariums of living species of Engelhardt'ia. The author's thanks are al~o due t o 
the authorities of the . Tosyogfi Sanbyakunen-sai Kinen Kai for financial he 'p in 
prosecliting the present study. 

Locality and Horizon: K okangen, North Kankyo-Do; Oligocene (upper ?). 
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7. A Twinned or Double Fossil " Shell 
of Rotalia 

By 

Ichiro HAYASAKA 

(Contribution from the Geological Institute, 
Taihoku Imperial University, Taiwan). 

[Read N~vember 30th, 1935.] 

Among "the many well preserved fossils of marine ol'lgm col
lected sometime ago from the subsurface rock formation of the 
ground of the Tainan Higher Technological College, thei'e are, in 
association with numerous minute molluscan shells, a number of 
forms of foraminifers, including sp~cies of some genera ·as Q~tin
q~wloculina, Spi1'Octdina, Nonion, Elphidium, Rotalia and so 
forth.l) A brief note describing the inter e'3ting occurrence, in this 
faunule, of small pelecypod shells bearing the testimony of hav
ing been attacked by certain gastropods, was prepared by me in 
1933~) 

While picking up, under microscope, tiny tests of the for
aminifers and other f08Si18 from the sieved out residue of the 80ft 
sandy clay, I happened to find a single specimen of a twinned or 
duplicate shell of Rotalia which, I think, may be a for~ identical 
with, or, at l.east, very closely allied to,· Rotalia gaima?'di D'O~BIGNY 
(= R. papillosa BRADY val'. comp1'essiu8C1da BRADY,!!)) a species 
which is quite common in the younger Tertiary and later forma
tions of Taiwan.4

) 

The duplicity in foraminifers, living and fossil, seems by no 
means ' a very rare phenomenon,") but it may not be llseless to 

1) HAYASARA :~§W{ fiHHili:rtPJitl1;@; co jI!!.11 'i'i*!f( Geological Mate rials of the Sub
stratum of tl.,e Dune Formation a rpulld Taillan). Taiwan Tigaku Kizi, 3, (1932), 
p qO. . 

2) HAYASARA :- Fossil Occurrence of Pelecyopd Shells Bored ' by Certa in 
Gastropods. Mem. Fac. Sci. & Agr. 6, 4, -(Geology, No. 5) (1933). 

3) . Challenger Repor t, 9, P . 108, pI. CVil, fig. 1; pI. CVIlI, fig.!. (1884). 
4) H. YABE and S. HANAzAwA :- Tertiary ForaminiferQus Rocks of TaijVall 

(Formosa). Sci. R ep. Tohoku Imp. Univ., (2) (Geology) 14, 1. (1930). 
5) J. J. GALLOWAY :-A Man ual of Foraminifera (1933), p. 34. 

- ( 5 )-



I . HAYASAKA 61 

record l?-~re . tl?-e . fossil occ~lrrence of an. example from Taiwan. 
The twinning in the ' specimen 'under considm:atiou takes place 

in such a manner that . 
two shells are brought 
into contact with their 
dorsal sides, the apical 
parts being partly fus
ed together and hav
ing the ventral or aper
tural sides di.rected 
outward; thUfi the de
xtrality and the ' sini
stra:lity of volq.tion be
ing. r epresented simul
taneously. The pictures 
in the text:.£igure Jp.ay ·· 
supplem!'Jnt this com
pendious . description. 
The sutures on the 
ventral surface are 
:ca ther deep al1d orn
amented 'with a gra-

Text·figure 1. A Twinned 
fossil of ito/al'ia, viewed 
f rom three differrent si
des. About 27.5 t imes na-
t.ural size. 
a . Ventml view, with the 

aper1ure on the right 
side, open upwm·ds. 

b. Amalgamated dorsal 
parts of the two incli
vidual ·shell.s. . 

c. AperturaJ side, showing 
t.hat the apertures of 
th e two individual she
Ils . becom.e continuous 
ove:r t.he amalg-amate4 
peri pheral 'ma rgin : the 
compound ' npertm:e is 
direct ed up,,·ards. just 
like ill a. 

. nulation a long the sides. The limbate nat1;lre of the dorsal sutures 
is recognized fairly well undor mic ~'oscope; although it is not easy 
j·o realize it iu these pictures. 

The. double speciman i , or rather. each half is notably smaller, 
than the average size of the fpecies that are found together. 

The picture (a) is a lateral view of the twinned specimen. The 
middle (b) and the lower (c) p ictures show ,that th e planes of vo
lution of the two parts or individuals are not parallel to each 
other; the peripheral margins become united and amalgamated 
where the planes of voltltion approach' each other. : H ere the aper
ture of the double specimen is situated. Turning agai.n to the 
picture (a), we see, on -the right side, the ap13rtufe .of Pl1~ half of 
the specimen. It is important to see that there is , the aperture of 
the other half on the opposite side of the twinned specimen, exa
ctly corresponding in position to t)."le :one observed iii the ·picture. 
This seems to show that whi.le the two. shells_ tb.ai 'were almost' at' 

- ( G )-,--



62 A Twinned or Double Fossil She ll of Rotalia 

the same phase of developement were drawn close together and 
united, the protoplasm of both the life to individuals endeavoured 
to reduce the life to singlen

) 

Further, the apertures of the two halves in r eality become 
continuous over the amalgamated peripheral margin described 
above. This is shown in the picture (c), though unfortunately it 
is not an excellent one. 

~i¥i~~I.olltbfJei:W:tI!! O.) I~ K iilii- ~ 1!\~J!& 0.) 1tT:i rl' K nW- {WI-C' ;O ~ ;;' , R otalia 0.)~1;.1iN 

~;: ;;, ;b Qo C:;j'Lf;J: R. gaimaul-i D' ORBIGNY <:' <b G ? c.m. vi tLo o ~1;. (7.) 1±1n;J:, =-:::>17) 

%x;;'l'~illf<:'f.:&J.?': L. t::j~ <:' <b Q ;;', Yj-1l1ij,c [ti'l v' t:: %X [:I ,V:1:~ <G *i ~ j~;Z. -ciiliS:'{ L. -c--:::> O.) ij:jij~\j' 

[:1 c tJ: -:::> Jill- ~ 0 C:;j1- ~ J.!. Q C, J'i'ij U!lDtK !&~ L. t:: .=: -:::> (7) {IN~;;'*ti~K JiK ~ I ~ %"-1t b ~L 

-c, '=: 1I.11~0.) protoplasma ;;'-: -:::> C1)~H~ ct!b ? C L.t:: {,V',n.tRf'C ,I['.!0: ~'[,Qo 

G) An explana tion of " plasm ogamy " in foraminifers is given by J . J. LISTER 

in LANK~STEH' S Treatise, Part I (19O:J), p , 125. It Eeems t o mggest the process 
-of duplicaf.ion of the fossi I Retalia under consideration to be as h ere inferred . 

. -( 7 )-



8 . . an the Occurrence of Temnotrema rubrum 
tn the Pleistocene of Turumi, Kwanto Region 

By 

SVDZQ NISIYAMA. 

(CoJltribution from the Geological Institute, Tohoku Imper ial 
U niversity, Sendai, Japan.) [R.ead November 30t.b, HJ35) 

Some years a:go, Mr. F . DEDA, then a men:i.ber o'f our Institute, . 
colkcted a small ,'ea-llrchin from the Namamugi fo,'si r zone at 
Kagetu-en, Turumi-si Kanagawa-ken, which is referable to Plett1'e- . 
chimts 1'1tbCT L. D ODERLEIN, a species fir, 't founded on living speci
mens from" Kadsiyama," Japan. This is the first record in fossil. 

Genus Te1nnoWenu~ A I. AGASSIZ, 1863. 

Tem'I'llJt'l'ema A t. AGASSIZ. 1863, Proc. Acad. Nat. Sc i. Pbila., p. 358 . 
. Genobaplotype : 1'rmnotl'L"fIla scuZptum Al. AGASSIZ, 1863, ·op. cit., p. 358. -H. L. 
CLAHK, 1!J12, !I'[em. Mus. Compo Zoot., Harvard, 34, p. 321, pt. 112, f. ], 2. (Type 
figu red : Kagosima Bay; VV. STIMPSON Col I.: Mus. Compo Zool.) Type by 
monotypy at t he time. 

Metonyms. Genus Plc'W'ech£71'Us AI. AGASSIZ, 1872. 

PICtt'l'fchinus Ai. AGASSIZ, 1872, Mem. Mus. Compo Zoot., Harvard, 3, p. 167, (subgenus 
ad Temnoplcm''Us L. AGASSIZ, ISH): 
Gen ohaplot,l'pe: 1'emnop/e'U1'uR both1'yo·idl's L. AGASSIZ and E . DE~OH, ]846, A nn. 
Sci. Nat., sel'. · 3, 6, p. 360. (Gallopagos Island; MrcfIEI.[N. Coll.: in L'ecole des 
mines in Paris). Type by monolypy at the time. 
(non Ple'Urech'il1us L. AGASSIZ, ]841, Ink Mn. Scut., Mon. Ech., 2, p . vii .) 
Geuobaplotype : Cidw"is bothl'yoidcs N. G. LE.·KE, 1778, Addit. ad Kr.,EIN nat. 
Disposit. EcIJ., p. 154. (Probably 1,he C(etal:COLlS of Germany :. Dresden Mus. ) 
Type by mOJlo1;ypy at tlmt time. 

Gen us Dicuptella J . LAMBEHT et P. THlElw, 1911. 

Dicoptella J. LA~lImln and P. TfIIf:rw, l!Jll, E ;s. Ilomcncl rais. E cl!., 3, p . 232. 
Ge northotype : DicopteUct ag(tss i~'i L AMBBR'l' and TJ[ll~HY. l!Jll, op. cit., p. 232. 
= PlCI.{Tccliint!s bothj'yoicles A i. AGASS1Z, lSS L, Rep. Cba lle nger, 3, Ecb., p. 108, 
pi. X :I, f. 1, ~. (Kube, Japan: 8-50 fathoms: Brit Mus.) Type by original desig-

- ( 8, ) 



Ou t.h ~ Occurrence of 1'emnotrema rubrum in the p'eistocene 1~3 

Homonym. Genus 1'emnotrema N: A. PonEL, 1883. . " 

Temnotrema N. A. POMEL, 188~, Theses Class. method. Gen. Ech., p: 87. 
Genohaplotype : 'Tem.l1 07!II'1 (rus hardw'ickii Ai. AGASSIZ, 1872. op. cit., p. 166. 
(N. E. end of Japm : "V. STDIPSON ColI.: Mus. Compo Zool. ) Type by monot.ypy 
at the t·me. . . . 

(non 1'L'7nl1'otl'ema AI. AGAssr~, 1863, op. cit.) 

The genus Pleu?'echinl.ls was established without diagnosis by 
L. AGASSIZ, in July, IBM (1. c.), for Cida?'is both?'yoicles N. G. LESKE. 
fhe type specimen of this species is, according to J . LAMBERT; der ived 
from a Cr.etaeeous (?) deposit in Germany, and kept now in the 
Dresden Museum. In Deceinber of the same year; in the Preface 
9f the 'Anatomie du ' genre E chinus' page 8, AG.ASSIZ defined the 
genus and selected Cicl'a?'is botlwyoicles LESKE as the type spEcies. 
Hi.s generic diagnosis, however, does not agree with the features 
of L ESKE'S both~'yoicles; his 'Ci clcwis both?'yoi.cles LESKE' is really 
;:t specimen collected by M. STOKES, and perhaps a recent form pro
bably of J11ic?'ocyphtos; but his type specimen is lost and hence the 
type species is l.ull·ecognizable at present, as already, 'tated by Lur
BERTZ) and CLARK. In 1846,. ,however, L . AGASSIZ and DESOR threw 
away the generic name and transferred their botlwyoicles in Temno
p le'Lmls. The type specimen of Temnople1.o?"US botlwyoicles is a fin e 
bare test in MICHELIN'S ~ollection (L'ecole des Mines i'n Paris : 
labelled "Coll. MICHELIN, Iles Galapagos.''')), to which their diag
nosis of this species applies. 'Contrary to their expression that 

1) J. LAMBERT and P . TmERY described "Type: D. agassizi LAMBEl~T et 
TmERY, vivant des mera du Japon. CettEl espece est .J'ancien Pleul'echinu-s both-
7'yoides AI. AGASSIZ, ·1881, Rep. Challenger, 3, p. 108, 'p'l. xa, f. 1-2 (non L . AGASSIZ
Juillet 1841, Mon . Ech., Mnn. Scut., p. 7), parfaitemelit figure p:n' DODERTJEIN, 1903 
Jena. Denkschr., tnb. 61, f. 1-2." 'l'he Challenger spech-nens are now stored in the 
British Museum; AI. AGASSIZ' Plew'echim,s bothryoicles is a composite species and 
distinguished by 'MORTENSEN and CLARK through there exum inn tion as follows:-

1. 'Ternnoll'rma sculptum Al. AGASSIZ, 1863. =PI("Urechinus val··iegatus Th. MOR
TENSEN. K obe, Japan. 8- 50 fathoms. May 17, 1875. 

2. Temnotl'ema clecorum DODERLEIN, 1914. = Pleurech·inus bothl'yoicles (L . . AGASSIZ). 
Station. 186. Sept. 8; 1874. Lat. 1.00 35' S., Long. 1420 18' E. 8 fathoms . . Coral 
sarid . . 

The Japanese specimens are referred ' to T. sculptum, howevel'; DODERLEIN'S 
figures 0 : c., I-lb) are re,dly a 1'. decorum. . . 

2) LAMllERT states that it may be ],f. zigzag from Japan. 
3) MORTENSEN, 1904, Dansk. . .Yicensk. Se~sk. S1;:r., ser. 7, VJl. 1, (1), p. 83. 
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their Ternnople1l?'1lS botlwyoides is identical wit.h LESKE'S Cida1'i~ 

botlw'yoides, it is now quite evident that their diagnois does not 
apply either to the fossil species figured by KLElJ.'l" and described 
by LESKE or to the S"pecies jn STOKE'S collection. This specimen 
(in Paris) was errone"Ously taken by AI. AGASSIZ (1. c.) and by later 
writers as the type specimen of Pl~1l?'echin1ls botMyoides. LAMBEKl'l) > 

in 1907, gave a new name Opechinus rnichelini to the Paris speci
men based on the description of AGASSIZ2

), but the specimen ac
cording ' to' MOR'l'ENSEN cannot be refelTed to the genus Opechin1(,s ; 
the last author examined the type specimen and found that its des;
cription by AI. AGASSIZ is in.correct. MORTENSEN unfortunatel.)' 
used the generic name Ple1l?'echinus for it, although the name 
must be rejected from the story. cited above . . Neither Ple1l?'cchin1l8 
DOl' Opechin'ilS being applicable to the Paris specimen, its generic 
name must be put . into a renewed considei'ation. Judging from 
its description and ' figure, it seems to be congeneric with a small 
sea-urchin from ,Japan, . described in 1863 by AI. AGASSIZ ' under 
the name 1'ernnot?'erna Swlpt1('rn, as stated by Cq.RK and DODERLEIN. 
Later the specimen was believed to be a young T ernnople1w/.{,s 
ha?'d'Wickii, and Ternnot?'imw was .hence placed ih the synonymy of 
the Ternnople'l.lnls. In 1911, LAMBERT and p. THIERY proposed a 
J?ew generic name Dicoptella for the species, under the old !'lile of 
'once synonym, ever synonym'; this action, however, is not tenable 
and Ternnot?'e?na stands now valid. 

The genus Ternnot?'erna is sufficiently distingui::hed from 
Ternnopleu?'us by its usually non-crenulate tubercles, (though crenu
lated in some large specimens of sC1('lp t1('rn), the uniform size of the 
spines and the uniform aspect of both sides of the test a.' to 
tuberculation. Since the genus was recently so fully revised by 

1) LAMBERT, 19G7, in E. PACHUNDAKI, RevLl . intern. d'Egypte, vol . 4. p. 17; 
LAMBERT and THIERY, 1911, Ess. nomellcl rias. Ech., 3, p. 232. "L'un de nous 
a cree pour Ie pretendu Ternnopleurus bothryoides .ilgass'iz, 1846, del' Galapagos, 
reellement different' du Oidm';s bothryoides' LESKE. (i)ette esr;ece qu'il 11e {aut 
confondre avec notre Dicoptel/a agassizi. 

2) AI. AGASSIZ, 1873, in the Mem. Mus. Comp: ,Zoo!., vol. 3, p. 465 described 
tlJat "there are four deep disconnected pits of about equal size along the sutures 
of the plates ab9ve the ambitus." The type spcimen is, however, according to 
MORTENSEN. an uncommonly large, (40 mm. in diameter, 31 mm. h:gh), benutifu!~ 

naked test having only two large, deep disconnected pits along each horizontal 
interambulacral suture and one in each ambulatral horizoutal suture. 
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MORTENSEN and by CLARK, here . the repetition is avoided. 
The species not belonging to the genus ~I'e as follows: 

Recent Species. 

1. 1'. sCttlptum AI. AGASSIZ, 1863, op. cit. ' p . 358. (I. c.) 
2 . . 1'. ntbntm (L. DODERLEIN) H. L. CLARK, 1919, op. cit ., p. 319. (see 

below). 
3. 1'. scillae (A. G. MAZZETTI). CLARK, 1912, op. cit., p. 318 . . 

Pl. scillae (MAZZF.TTl) Th. MORTF:NSEN, 1904,' op. cit., p . 87, pI. 1, 
f . 9, 10. 17 and 18. (Red Se l : in Acad. Sci . Modena.) 

4. ·1'. dode1'leini (MORTENSEN) CLARK, 1912, op. cit., p. 319. 
Pl. dodel·lein·i MORTENTEN, 1904, op. cit., p. 77, pI. 1, f. 12, 13, pI. 

2, f. 1, 7 and 8 (off Tung Kaben, in Siam Gulf: 6 fathoms 
sandy : MORTENSEN ColI.: Cope'nhagen Mus.) 

5. 1'. siamei~se (MORTENSEN) CLARK, 1912, op . ·cit., p. 318. 
Pl. siamensis MORTENSEN, 1904,' op . cit., p . 79, p I. 1, f. 2, 7, U; 

20, pI. 2, -f . 2, 9, 14, 15 and 22. (Koh. Mesan, in Siam Gulf: 
3-15 fathoms: MORTENSEN ColI.: Copenhagen Mus.) 

6. 1'. macttlatum (MORTENSEN). H. L. CLARK, 1912, op. cit., p . 318, 
Pl. maculatus MORTENSES, 1904, op. cit., p . 89, pI. 1, f. 4, 14.: 

(Sihoga Stations: 43, 99, 164, .258 'and 315 : Amsterdam Mus.) 
7. 1'. hawaiiense (AI. AGASSIZ et CLARK), Clark, 1912, op: cit., p. 319, 

pI. 99, f . 1-3. (Albatross Station: 3823, 3847, 3871, 3872, 3876 
. etc. in Hawaiian islands: 13-222 fathoms . Mus. Compo Zool.)' 

8. 1'. clecorum DODF.RLEIN, 1914, ' Fauna siidwest-Austral. : Ech., p. 459. 
Pl. both1-yoides L. AGASSIZ and DBSOR, 1846, op. cit ., p . 360. -L: 

Di.iDFRLEIN, 1903, op. cit., pL 61, f . I-lb. 
' :9: : 1'. pallescens CLARK, 1925, A Cat . Rec. Sea-urchins Brit . Mus.,. 

p. 90, p I. 7, f . 5, 6. (Billiton: Brit. Mus.) 

Fos ,il Species. 

1. P. javanttm (K. MARTIN) comb . nov. 
Pl. javanus MARTIN, 1880, TerWirsch. aus Java, App. p. 2, f . I - lb. 

(Koen. Keliel',Jogjakarta, Java: Miocene: Lyden Mus.) 
2. 1'. bigoti (J. L,\~{BER'r et ·P. THIERY) comb. nov. 

Dicoptella bigoti J . LA~fBERT and P . THIERY, 19U, op. cit ., p . 232i. 
pI. 7, f. J~3. (Gourbesville, Mache; Miocene: LA~IBERT CoIL.: 
In Facult. Sc:. Cuen.) 

Tcmnotremct l"'Ub'l';'l·t'l'n CL. 'DODERLEIN, 1885) H. L. CLARK, 1912. 
(Pl. I, flgs. 1-21) 

Temnotrema ruber (DODERLElN) CLARK, 1912, Mem. Mlls. Comp .. ZooL, Harvard, 
'34,(4), p. 319. (asynonym, nominaL) 
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Plel.l,)'cchinus ruber LODERLEIN, 1885, Archiv. fUr N.tt.urg:, ·51 (l), p. 92 (20), (.Kadsiyama 
at T9l}yo Bay, in 20 f<l.thoms: DODERLEL.'1 Col!.: in, St,rassburg Mus.)_: DOOER
LEIN, 1903, Jena. Denkschr., vol. 8, p. 70G, pI. 91, f. 3-30. (Type figured). MOR
TE:-1SEN, 1904, Ditnsk. Vidensk. Selsk. Skr., ser. 7, vol. 1, (1), p. 84, pI. 6, f. 28, 
pl. 7, f. 6. (Pedicellariae of the type figured). -TOKUNAG ,~, Sh., 1906, lIlust. Cat. 

, Jap. Ech., pl. 8, f: 8-10. (Reproduced from DODERLEIN'S figures). Reg .. No. 58340 
'in the Institute of Geology an::! Pahieontology, Tohoku Imperial University, 
Sendai. 

F_Qssil-Local~ty : - North side of Kagetu-en, Turdumi-ku, Ka
:i:J.agawa-ken. 

Hori.zon :. - N amamugi fossil zone (Pleistocene). CoIL by F. UEDA; 

A . single specime.n at hand is about 16 IDID, in di!jmeter ap.d 12 mm. in 
height. It ;has 14 interambulacral, and 16 ambulacral plates in each 
column; though lacking spines, oculo-genital ring and buccal membrane, 
it is fairly well pl'ese l:ved and still retains partly its natural colouration. 
rl1e description of the specimen is as follows: 
. , Test rather high (0.75 of diameter), beautifully rounded above, slightly 
curved inwardly at peristome, gill-slits indistinct. Peristome 6:5=. in 
diameter, l~eing about 0.4 o~ that test. Apical system, wanting, vascant 
~Tea about 4;mm. jn. diamet er. Ambulacra about h To-tb.irds as, broad as 
interambulacra at -ambitus; ambulacral pores rather large, disposed in 
nearly straight series and close to edge' 9f area ; pori~el'ous zone very 
narrow, with9ut tubercles, aqout one-fourth to one-fifth as .broad as inter
poriferous zone. 16 ambulacral plates in each column, lower a nd some
what Jl1 o :e numerous than interambulacral plates (i4 in each column); 
one primary tubercle, on each compound ,plate, forming a distinct series 
close to poriferous zQne, almost equal in size to interambulacral primary 
tulrercles ; secondary tubercle, rather large, few, forming a :distinct longi
tudinal series on inside of primarY f l}bercles almost throughout each 
column; pits very small, sha~low, slit-like, ,slightly rounded at inner ends. 
Interambulacra with primary 'tubercles in distinct longitudinal series and , 
slightly diminishing in size towards apex and peristome; tub ~rcles not 
crenulated ; interambulacral 'plates of midzone with a primary tubercle 
at center, two distinct secondaries . on either side, a ud 4-6 secondaries 
in a r egular row on upper half; milial'y tubercles rather scarce ; pits in 
interambulacral areas also narrow arid shallow, not r eaching to base of 
primary tubercles,' leaving a rather largJ part of ' horizontal suture not 
depressed. 

. T emnot?'ema n~b?'l~m is restricted . in its present distribution' to 
central Japan (" KadsiyalJ,la ,,1) and Ubara, Tiba-ken2l

), and is 

1) "Rll.dsiyama" = Katiyama lJn.?;nlll in Tiba-ken? 
2) Ub~ra ~~JJit ; th e St ~tion 51 of FusA 'warn of ~he . Tiba Fisherie3 Experi-
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known only from small depths. 
BELLI) . said" a pretty strong convictiOll that the progress of 

research will result in showing that Ple'U?'echin'Us 'w7'iabilis ' and 
p. 1'1tbe?' of DODERLEIN are S}7nonyms of this variable species 
(P. botlw'yoides)," Later; however, D6DERLEIN maintained specific, 
distinction of his species frOlTl the others and MORTENSEN a l ~'o, 

after he had examined the type specimens of all these species, re
-.cognized ' Pli 1'1tbeT as a distinct · species: Tho two species 1;1,tb?'1trii 
(Pl. I ; figs. 4-10) 'and sC1dptltrn (the genotype : Pl. I ; figf'. 11-18) 
are evidently . related closely, both agreeing with each other in 
having much slilaller pits than those in the other species .<;lf l'ernno .. 
tfrerna)'. The two, ' howevel", are distinct. 'The pores in larger aild 'alllhLi ~' 

lacral plates lower in ?'1tb?'1trn tlulJ1 in sC1tlpt'Ltrn ; they are furth tlt 
different more or less in tuberculation and decidedly in colouration: 

Among, the' species now assigned to '1'ernnot1'erna three groups 
are distinguishable. The first group comprises those fOrIns charac-

. terized by smaller pits, which are ~h:)rter than the distan ce be
tween the two of them ' on the same horizontal interambulacral 
suture and not bordered by. a membrane,. and by the po.:i~ession 

of ten buccal plates and · tentacles in the buccrJ membrane [viz. 
sC1dpt'U1n =Ple1m~chin'Us va1··iegatns MORTENSEN) (Pl. I, figs. 17-18J 
and 1·'Ub?'1trn]. The second group compTises those with larger pits, 
which are longer than ·the distance between the two of them on 
the same horizontal interambulacral suture and bordered by a 
ll'lembrane, and further with ten buccal plates (viz . deco1"1t?n, scillae, 
siarnense, rnaculat'Urn, hawaiiense and pallesce·ns). The thircl group 
comprises, on the otl~er hand, only one particular form characterized 
by having only five buccal plates and tube-feet . in the buccal 
membrane and lacking anal plates, (clode1·leini). These three groups 
seem to be notworthy of generic separation , btit here I rather prefer 
to leave them nIl in the genus . Tem1wt1'erna. 

Finally, I wi:;h to rcc0rd here my thanks to P~·Qf . H. YABE, 
for his kind guidance during the preparation of this note and also 
to Mr. F. DEDA, for his kind offer ' of 1he mnterial. 

m ental Station., Institute of Geology and Palaeontology, T6hoku Imperial Univer
sity, Reg. No. 58319. 

1) F. J. BELL, 1894, P roc. ZooI. Soc. London, p. 4]0. 
2) MORTENSEN, 1904, oj}. cit', p. 84, pI. 1, f. 5, 6: 8 and 19. (Formosan Cbannel, 

ill 35 fat.homs: SVENSON Co!I.: COj}l'nbagPll Mus. ) 
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:$I?p;jjl!mE,;/ij~J}~±tJ'iforll~ JIIl\!.¥.l~JJ.&;ll.fHJ.iIlJ1t .H mu ~tllllJ Cjf,J.rr; v§,:~,t1:i',,!Il') J:: ~ i 1m n! 

7J,Hftia: tiUl~"I±- b;f1..t.: tJ" :ll!:~'l~;t Ple'Lir:ech'inus rubel' DODERLEIN K [liJ ;l:,:i'-"-"':: 'l! b (7..) C ,1;I',ll 

;f1..~o ;;j;:fjI! ~;f3fJl:;t1'Plq;tJRJitilil 20 ;W (jJ 7",., 7 ( ft,n 9'IlI.lI?)mllr) v~tJ>bm.&fjI! t L-ctR 

~ ~ ;f1.. , .!Jj{-rJ~*-c:'JI' b11litJ'V.J AtJ;JI;l: V~;;j;:a: JJ. t-.:::i* -c:', 1f,'f K. ,t:T:i t t.. -c~;tJj"kf}J v~~i1!i--c:'J? ~ o· 

ii'iJ~ Pleureckinll8- ~)C~*illkVrn~IU.J: r.~i!:t\ib QtJ', Ar" AGASSIZ, 1872 &FJdJ,*d 

Pleil1'cchimts vfillf;t )(lii\)"j- Temnotl'emCt KWuA T-( ~ t v -c:'h 1), l'ubrum f;t[fiJ~(7..)t~Jl:; 

:fill Bculptu71l..1cili:*K< a: tr L td'Uillll..) t v t }[t~;f1.. Q 0 l'ttbrum G')7j-;fff~;f3fJl:;e~ ;;j;::"lfE.l'c~k§[ 
Jjfr~fm* Cm~1:.1i'iWl:;ld!~:I1!!.'i!t~~tT !ttM!~§[~1lc.1!Hj}l5831 v =r-r;~J\!.¥.71(~f.;\!.l&. rw k ~E';lr.tR 

'7,>''1: 7 

~jl!!!r.li 01 =r-J1Ub¥.~~ljH/lIlm.t;;)jfiM) J:: Hn bt.l ~ lW-C f;t9E;A.- 1::' <1]* F-PI;::;f.(21~1tj:j! k:!illlt,~'l ~:I* 

:t:'h lJ, *rru:53-11Tb ~('l 5 * --39 *-Cih Q 0 

Temnotrema ~';l:f!'J I'f '::::'lnK ~iH7j-Ifl*Q tJ" ~~K 1 ~ t JJ.11&-j'c.. t K L, ~VtvT!tFytK 

~-:::>o 

Explanation of Plate 

Figs. 1- .9: Temnl}tl'ema l'lLbnm~ (DoDERLEm, 1885) .CLAHK, 1912. 
1- 3. Fossil from Turumi, (Reg. No. 58340, in !Institute of Geol06Y and 

, Palaeontology, T6hoku Imperial University) X 1.7 
4- 6. Recent, (Reg. No. 58319, in Institute of Geology and Palaeontology: 

T6hoku I mperial Universit.y: Hnsa-Maru Station 51). X . 1.7 
7- j). Pleurech;inus rube-r DODEHLElN, (Type, in Strassburg Museum : 

Kaclsiyama, Japan). Natural size, · after DODlmLElN. 
F igs. 10- 16. Temnot1'e.ma sculptum A:l. AG ASSIZ, 1863. 

10-11. Type, (in Museum oi Comparative Zoology, Cambridge: K agosima 
BHY, Japan; CoIl. S'l'IMPSON ). Natural size, after Cr,AHK: 

12-14. Recent, (R~. No. 583]8, in Institute of Geology md Palaeontology,
T6hoku Imperial Universit.y; Husa-Maru St.ation 24 ). X 1.7 

15-16. fleurechinus vCt1"ie!7atus MOH'l'ENSEN, (Type, in the Copenhagen Mu
seum: F ormo"!;a-Channel in 35 fathoms; ColI. SUEKSON). Natural 
size, after MOH'l'ENsEN. 

F igs. 17-19. Temnotl'ema dccol'um DODEHLElN, 1914. 
17-19. Pleltl'echil1us both1-yo'icles (L. AGASSIZ et DE SOH) Al. AGASS!Z, 1.872, (in 

Strassburg Museum: Thursday I sland; ColI. SEMON ). Natural size,
after DODERLEIN. 
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195 

In 1925 OZAWA (8)1), describing for the first time tho ex
tremely rich fusulinid fauna of the Perinian of Nagato (southern 
Japan), coined the term o?'ientis for a form which h e regarded 
a now variety of T?'iticites ellipsoidalis (STAFF)- he illustrated 
three i'ipecimens of thi s form, all from different localities, T?'iti
cites ellipsoidalis (STAFF) [= Fus16lina ellipsoidalis STAFF (11) 
and Schell1.uienia ellipsoidalis OZAWA (8)] was originally described 
from the Upper Pennsylvanian of Iowa. Dnring my studies of 
Iowa fusulinids I have studied for comparison tho descriptions 
of all known closely simila~' form"" but I was not able to deter
mine definitely the generic affinities of OZA \VA'S types of T. el
lipsoi dal is o?'ientis. Through the courtesy of the Geological Ins
titute of the Imperial Universtty of Tokyo, and particularly through 
the kindness of Dr. T. KATO and Dr. T. KOBAYASHI, I have had 
the opportunity to study the illustrated sections on which OZA.WA 
based his original description, These specimens have proved to 
be of more than ordinary intere8t in regard to the classification 
of the fusulinids and my restudy of them in the light of our 
present detailed knowledge of the fusulinids has yielded certain 
information which I believe is worthy of publication. It seems 
to me that these specimell'3 represent hvo species rather than one 

1) Numbers refer to bibliography at end of paper. 
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variety, and they are apparently not referable to any previously 
described genu s. I am, therefore; proposing the nevv generic name 
J.YagatoellcL for them with Nagatoella o1'icntis (OZAWA), 8 . s. , as the 
genotype. Also, I am ' proposing below the ' new specific name 
NCLgatoella kobayashii for part of OZAWA'S original types. 

Recent studies of 'Permian fusul'nids have gone to show that 
unusually rapid evolutionary changes took place within this 
family ' during the upper portion of Lower Permian and the lower 
portion of Middle Pormian times. In the upper portion of the 
Upper Pennsylvanian, or Upper Carbonifeou::: , only one genus of 
f usulinids, namely T1'iticites, occurs abundant ly and only two or 
possibly three other genera are known to be present in these 
strata . I n contrast to this , mall variety of genoric types in the 
Upper Pennsylvanian, twenty-six genera have been recognized in 
t he Permian. Both of the known representatives of the ne,·\' ger.us 
Nagatoella are associated with the genus Doliolina SCHELLWIEN 
(9,10), and one 01' them, .1V. lcobaycLshii, n . sp., is also aSEociated 
with the genera Neof tLs'LLlinella DEPRAT (3), Pamf'LLsu lincL DUNBAR 
and SKINNER (5), and OzawcLinella THOMPSON? (12)-these four 
a, 'sociated generic types indicate Middle Permian age, 

Systematic D escr lptions 

Genus Nagatoella' THOMPSON, n, gen. 

The only species which I can refer definitely to th is gonU'S 
are N. o1'ientis (OZAWA), the genotype, and N. kobayashii , n . sp. 
described below. The form which DEPRA'r (4) described as Pusu
lina lepidcL in 1914 from Cammor,t and which OZAWA (8) described 
as 8chellwienia lepida in 1925 from Nagato may represent this 
genu,::, but from a study of the published illustrations and dos- I 

criptions, I am inclined to doubt that it is congeneric with N. 
o1'i entis, though it may be regarded by some as a primitive 1'0-

presentative of this genus. . 
From a study of the holotype of the genotype and the types 

of the only other known congeneric form, I have dra,·vn up the 
following generic diagnosis of Nagatoella , 

DiaJnosis oj Na,qatoella.-Shell large, ellipsoidal. Axis of coiling essenthlily 
straight. Poles blunt and broadly rounded. Mature shells eontain at least tb ir-
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t !:'en volut-ions and are 6 to 7mm. in lengt.h and 3.5 to 4.5mm. in width. Form 
ratio I: 1.2 to 1 : 1.7 The innermost volntiou is very broadly el lipsoidal, bnt the 
llext othpr four to five volntions bec,me rather e longate, and the form ratio of 
the remaining oute r volutions becomes sligh tly larger. The septa are nume rous. 
They are composed of the downward defiection of t he t ectum of the spirothcca 
and a lighter less dense layer ou the posterior side which may be the downward 
ex tent.ion of a portion of the keriotlteca of 1·he spirotheca. TJ,e fepta are ve ry 
heavily coated by layers of densc calcite whicb are not developed in the outer
most volutions, but which essent.ia lly fill t,hc cl1'l.mbers in the pola r regions of 
t.he inner volntiOlls. These deposits of dense calcite increase in thickness toward 
the poles ~ll1d t hey extend from the septa onto the upper and lower surfnc:es of 
the spirotheca. The extreme basal port.ions (If the septa are acutely fiuted at 
rathe r bro ,dly spaced inte rvals and the forward fold of OIle septnm joms the back
ward fold of th ~ following septlllll fa as to form a very low opening from the base 
of the following chamber. Thesc opening3 are later closed, after the tunn el is 
develope'l, by the dense Ccllcite layers whieb cover thc septa. The fluting in
creases in intensity only slightly poleward from the tunnel. The proloculum is 
essent.iall y spheric d and it i'i of moderelte s ize. The shell is essentially sym
metrical thronghont growth, and the mte of increases of the chambers is very 
uniform . The spirotheca is eomposed of a tectum and a com's ~ ly alveoli kerio
ther:a. In the innermost vo lut.ioll of t he genotype the spirotheca is very thin 
li nd m easures only about 5 microns, but in the outer volutiol1s it become as 
thick as 100 mirrons. The tunnel is well developed and it is very low auri ,,·ioe. 
Chomata arc developed in t hc inne r fOll r to five volutions and there t.11E'Y a re 
very low and are essentia lly symmet.rica l. In the onte r volut;ons the Cholil:l.ta 
are not developed. 

The genus Nagatoella appeares to be a d irect descendent of 
the genus 'P1'iticites GIRTY (7). Nc£gatoella seems to have d l'YU

loped from typical 1'?"iticites by changes 'ivhich included a redLlc
tion of the chomata, a more uniform and different development 
of the septal fluting, a more gI'adual increase in the thickness of 
the spiro theca with growth of the indiv idual, the c1 evelopement of 
the dense calcite deposits on the septa and spirotheca, and the 
change of the general development of the shape of the shell. 
'P?'iticites o?"dinat'us CHEN (2) of the Swine limstone, \\7hich is 
prohably upper L ower P ermian Or possibly lower Middle P ermian 
in age, of southern China represents the group of highly develop
ed 'P?'iticites from which Nagatoe lla was probably developed. 

Typical representatives of Nagotolllc£ may bJ . distingui shed 
from typical representatives of Pse'l.£doj'l.£st£iinc£ DUNBAR and SKIN
NER (5) by their more nearly uniform and lower sep tal flnting-, 
the dense calcite deposits on their septa and spirotheca, the ma.rked 
difference in the shape of their shell, a.nd their more rapidly 
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thickening spirotheca. The type of Ndgatoe llc~ is similar in many 
respects to the type of Leeinc~ GALLOWAY (6), L. j usijo?"mis (SCHEL

LWIEN) , but it differs from that genotype especially in tha t the 
dense calcite deposits extend on its septa and spirotheca t lll'ough
out th e shell, its septa are more weakly and uniformly fluted, its 

, sh ell h as a different sh ape and rate of developement, and its 
. chomata are ' better developed. The thick spirotheca, the rather 
well developed chomata, the low broad septa l fluting, the h eavy 
deposits of dense calcite on the 'Septa and spiro theca throughout 
the leng th of the sh ell, and the general shape of the sh ell of 
Nagatoella serve to distinguish representatives of this genus from 
those of Palaeofns1dina DEPRA1' (3), "Gcdlowaiina" C H EN' ) .(1), 
and Q1wsij1~s1~linc~ CHEN (2). 

As was pointed out by OZAWA (8) in his original description 
of the genotype, the sagittal section of Nagc~to e lla resemble.'3 sag ittal 
sectiol1'3 of Doliolina SCHELLWIEN. Also, the shape of the 'Shell 
,of Nagatoellc~ r esembles that of Doliolina, H owever, the simila
rity of these two genera i. ' entirely superficial for, in contrast to 
Doliolinc~, Nagato ella possesses a tunnel bordered by chomata, its 
septa are fluted, it has dense calcite deposits on the septa and 
spirotheca, and it does not possess parachomata. 

Nagatoella ori~ntis (OZAWA) 

PIa te n, figures 1, 2 

&hellw'ienia ellipso'idalis o?'"ieni'is OZAWA [partl, 1925, Imp. Univ. Tokyo, J OUI'. CoIl. 
Sei., vol. 45, art. 6, pp. 22- 23, p1. 8, fig. 3 [not pI. 6,. fig. ]a; pl. 8, fig. 5]. 

OZAWA described this species as a new variety in 1925 and 
illustrated three specimen~ , all from different localit ies in Nagato. 
I h ave studied all three of these specimens in great detai~ and I 
have r each ed the conclusion that, although they are closely related, 
in the light of our present detailed knowledge of the fusulinids 
they sh ould be regarded as repre~entiJlg two rather than one 
s pecies. I am , accordingly, preserving OZAWA'S Dame for one of 
these specimens (s'ee P I. II, figp, 1, .2) and I am her e designating 

1) TJle generi c name GaZlou:ai-ina CFm~, HJ34, is apparently t o be comirlered 
-a h omonym of Gallow(tyina ELLIS, 1932 (proposed for >1n orbitoid in Am, N us . 

lVov'ilaies, lI.O. 568) 
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it as the holotype of N. orientis (OZAWA). I 11m referring the 
remaining two specimens, originally illustrated by OZAWA as N. 
o?'ientis, to the new species described below as Nagatoella kobayashii. 
The normal procedure would perhaps be to r egard OZAWA'S two 
illustrated conspecific types as reprE'.'3entillg N. o1'ientis and make 
the third specimen the type of a distinct species. However, I 
wish to base the new genus NCLgcLto ella 011 the specimen i llustrated 
as figures 1 and 2 on plate II and I prefer to preserve OZAWA'S 

name for the genotype. 

Since a part of OZAWA'S original deEcription of this species 
was based on specim0ns I·vhich I am now referring to a distinct 
'specieE", I am redeEcrib:ng N. o1'ientis bafie cl f:'o lely on the holotype 
as follows : 

Shell large, e llipsoidal. Ax is of coiling essentia lly stnlight. Lateral slopes low 
and convex. Poles Yery h lu nt and broad ly rounded. The innermost volution is 
subspherical, the sec.ond volution hns a form ratio of abou t 1 : 1.6, and the re
.maining outer volutions have a form rati o of about 1 : ~.O. The holotype consists 
of t en volutions and it measures about 3.3mm. in width and 6.6mm. in length . 

The spirotheca is very thin in the inner volutions, but it becomes rather 
thick in the outer volutions. It is composed of a tectum and a ke riotheca, and 
deposits of dense calcite cover its surfaces in all volutions except the outer one. 
The alveoli of the oll t er volutions are ve ry coarse. The t hi ckness of the spiro
'theca in the center of tt e first to. the nint.h voluti on measnres 5.0, 8.0, 10.5, J2. ~ , 

17.5; 40.0, 52.5, ' 61.5, and 87.5 microns, respectively . 

The proloculum is essentially sphe rica l and its inside d iameter measures about 
'140 microns. The· rate of expansion ~f the she ll is ratlwr uniform and the tot.a l 
'widths ·of the first to t he n inth voilltions mea~ure 310, 425, 565, 750, 960, 1275, 
1625, 2050, and 2550 microns, respectively. 

The septa nre th ick. They nre composed of a tectum and a lighte r thi cker 
layer on the posterior side whi ch is apparently a continuation of the keriotheea . 

. Either side of t.he sept.a is coated wit.h rather dense thick deposits of calcite 
which essentially fill the chambers in tbe polar regions. TbeFe deposits extend 

.onto the lowe " and upper surfaces of ~be sp irotheca. The extreme lower portions 
of the septa are rather acute ly fluted at regul a r inte rva ls fmd the forll' arc! fold 
of one septum joins the backward fold o~ the foll owing septum so as to form sm ,1I1 

. opel~in gs fr om the base of one ,chall}ber. t o t,he base of th e foll owing chnmber . 

. The middle 'lnd upper port.iolls of t he septa are essent.ially u l1f1uted. The open 
ings at the base ' o.f the septa nre closed in the inlie r vo lutions by the dense cal
cite deposits on the fepta. However, the closing of these open ings is slightly 

. behind the development of the tUllnel. 

The tunnel is very low and broad. It is only about one-third as h igh as t,he 
chambers and the tunnel :Ingle is slightly b :rger than 26 degrees in the ninth 
volu' ion. In the inner fOllr to five vo ll1tions the tunne l is bordered by' low es-
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sentially symmetri cal cll omata. but ill the outer volutions the chomata nre ap
parently undeveloped. 

Nagatoella o1'ientis may be distinguished from N. lcoba.yashii 
n. lOp., by its Im·ver and morc weakly developed ,'eptal fluting, 
its hea'vier deposits of dense calcite on the septa and spirotheca 
and by its slightly more rapidly expanding shell. N. o1'i entis 
r esembles in general appearence 'T1'iticites o1'dinatus CHEN (2) of 
the Swine limestone of southern China, and it ,'eems probable 
that lYagatoella develoI>ed from this typo of h ighly developed 
'T1'iticites, H owever, in 'P, O1'dinatus there are well developed heavy 
chomatn. throughout the shell and the septa and spirotheca do 
not contain the heavy deposits of dE: n, 'e calcite found in N. o1'ientis. 

Occ'tl1Tence.-This species occurs in the Permian limestone, 
pruoably Middle Permian, of Kaerimizu, Akiyoshi-Dai, Nagato, 
where it is aEsociated "with Doliolina Clatldicle DEPRAT (see PI. II, 
fig. 3). 

'Type.-The holot.ype i ' in the paleontological collection of 
the Imper ial University of Tokyo 

Nagatoella Koba~ashii T HOlllPSON, n. sp. 
Plate II, fi igUl'es 4-6 

Schellwienia eil-ipso'i'iaiis O1'ie'lltis OZAWA [part], 1 9~5, Imp. Univ. T okyo, J our. Coil. 
Sci., vol. 45, ad , 6, pp. 22-23, pI. 6, fi!!. If!; pI. 8, fig. 5 (not pl. 8, fig. 3), 
Sbe ll large, ellipsoida l. Axis of coiling e:;sent.ia lly straight througbont the 

length of the she ll. The inner four to s ix " olutions are elongate ellipsoidal and 
the outer volutiol1R become re latively sborter and the form ratio becomes large r. 
Tbe ilIust: aterI ax ial section of one of t.he cot.ypes of th ir :een volutions measures 
4,3mm. in width and 7.1m m. in length. The form ra t.io is about 1 : 2.8 for tl e ... 
fourth volutiol1 and 1 : 1,7 for the thirteenth voluti on . Tile exte rnal furrows a re 

ve ry shallow. TLe l)O'eS are ver,V blunt, ami a re broarI:y r lJunded. 
Thc spirotheca is rather t,hick. It is composed of a t , ctum and a keriotheca 

In the inner five to six volutions the spirotheca is yery th;n and t.he structure 
of the keriotheca can not be clearly seen, but ill tbe outer vo lutions the keri o
theca is thick and the ah'eo li are very coarse. The thickn ess of the spirotheca 
in the ce nt.er of the fi rs t to 1,he eleventh volution of the figured sagittal section 
measures 5.3, 5.3, 10.5, ]0.5, ]5.8, 22.8, 35.0, 35.0, 52.5, 79.0, and 87.5 microns, res
pectively; and the thickn ess of the spirotheca of t.he sixt.h to t.he twelfth volu
tiol1 of the figured ax ia l section measures 17.5,22.8, 33.3, 35.0,70.0, 96.5, and 105.0 
microns, respective ly. Rather dense calcite extends wit.h increasing thickness 0 '11 

the upper side of the spirotheca from t.he tunnel to the poles. In the inne'r 
volutions this dense calcite extends with decreasing thickness up t.he septa and 
spreads onto the lower surface of t he sprotheca. 

Tl.e proloculum of the il\ust.r l1 ted sagitta l section is apparent,]y di , torted anri 
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its maximu m and JuinilllUm diameters ])).e3sure about, 156 and 100 microns, res
pectively. The rate of exp}1Usion of the shell is rather uniform and the tota l 
,ridt,hs of the firs ', to the eleventh volutions of the illustrateri sagittal section 
measure lUG, 282, nU 4, 535, 760, 1030,1355,1695, 2090, ~7'!0, ana 3050 microns. The 
total widths of the seconel to the thirteenth volut ion of t,he it:ustrated axial sec
t,ion meaSll r e 283, 4~\ 5!)';, 775, 1020, 1300, 1640, 2065, 2620, 3055, <J680, and 4275 
m:crous. 

The se ptfl are thiek and numerous. The septfl.! count for ti le first to the 
tenth volution of the illustrated sagitta! section is as fol lows : ]0, 13, ]6, Hi, 16, 
20, 27, 28, 27, and 30. The septlfL are composed of the dowJ1w,lrd deflection of 
the tectum of the spirotheca and a lighter th icker laye r on the posterior sice 
which appears to be the downward deflection of the keriothec fl. of the spirotheca. 
There is tt suggest,ion, however, t hat there is a defin ite line of separ>ltion between 
this lighter hlyer of the septa and the keriotheca. Either side of the septa is 
coateel by de nse calcite " 'hi ch increases in thiclmess ' polewn I from the center 
of t ile shell an,! esse ntia lly fill s the ehMnbers in th e extre me pola r regions of 
the inner nine to t en volutiolls. This dense material spreads onto the upper 
and lower snrfaces of th e spirot.heca. The :::eptal fluttin g of this species is rather 
typical of the genus, but, the fluting extends higber up the septa th;m in the 
genotype. The small openings at t.he base of tlie sep!a became closed by t he 
den~e calcite deposits of the septa and spirotheca as the t;unn el was formed to 
furni sh communication bet'Yeen the chfl.mbers. These openings at the base of the 
septa remain open only betll"ee n the chambers of the outer one or two "olutions. 

The tunnel is low and wiele. It, is about, one-thil'd to one-half the height 
of the chambers. In the ninth volut.ion t.he tunn el angle is slightly less t han 
22 degrees. I n the inner s ix volutions the tunne l is bodercd by ve l'y low essenti
ally symmetrica l choma'a, but in the remaining outer volu tions the chomat·a are 
apparently not deve loped. The tunn el is not develope ,l in the outer pal't of the 
last volution. 

Nagatoella kobayashii can be distinguished from the only 
other known representative of this genus, N . O?'ientis (OZAWA), by 
its slightly higher and narrower septal fluting, its . lighter deposits 
of dense calcite on the septa and spirotheca, and its , 'lightly more 
slowly expanding shell. 

OCCt~1Tence. - This specie8 has been found in the Permian 
limestone, probably Middle Permian, at two localities in Nagato, 
north end of Ofuku-Dai and Nakamura of Ominemura, and it is 
known from six specimens. However, at one locality, Of\1ku-Dai, 
it is known ouly from an axial section (PI. II, fig. 6) ; whereas, 
at the other locality, Nakamura, it is known from a centered 
sagittal section, a parallel sag ittal section (PI. II, figs. 4 and 5), 
and three random oblique sections. It is, therefore, possible that 
these two sets of specimens are not conspecific, but, in regard to 
the septal fluting, dense calcite deposits and all measurable data, 
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they seem to be identical. At OfLlku-Dai' this species is associated 
with Pamfvs'I.llina? edoensis (OZAWA) and at Nakamura it is as
sociated with _lYe ofl.l s~~linella simplex (LANGE)?, Doliolina :;:p ., and 
OzawcLinella? sp. 

'Types.-The cotypes of this species are in the paleontological 
collection of the Geological I nstitute of the Imperial University 
of Tokyo. 
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:lU'lgli: Schellw'ienia clliJlsoida,li"~ O1"ient'is OZAWA V) 'J 1 7'i::Pl;::PJ.liff'9C<')*i'r* , ;ZiI' 1 

~;f.ill K ~I'-':f L L , 2 Q) ~iili:ft-tt- {,filltt {'i'jr, 3ZJlt O) j'mfj:llVc f1DlliX ~ ~c t:: Q flflfiiJ't.r JrelK t fYi' 

Jii;\-tt-~' {, t. c. UJI~ ~ 0 1t(-:::>L~I'[JI;t C7) fill ")1;&1'[~]iJZii Nagatoella l'di1t:ft L, N. o?'ie??t 'i,~ 

(OZAWA) ~ W, "? L 1~;;j;:f.illc. -j- o J!;t <omiJill\a: ~,!J· ;j:JI!I''::ftD lliX L, ;!4;.V'> *t'd:iIDU [ , N. o?'ientis . 
(OZAWA) lft.r.f N. kobc£yash'ii CDiiLlUiX c. [;1 a: l'f;J'T 0 (/J';{;H'fl) 

E xplanation of Plate II 

All jUustrations on this plate are unretouehed photographs. 
Figs, 1,2-Nagatoella o?'ientis (OZAWA). 1, Enlarged portion of 

the holotype, x 20; and 2, axial section of the holotype, 
x 10, 

3- DoliolincL claucliae DEPRAT. Portion of an axial sec
tion in the same slide with the holotype of NaqatoellcL 
o?" ientis, x 10. 

4-6-NaqatoellcL lcobaYCLshii THOMPSON, n, sp, <1, Sagittal 
section, x 20; 5, parallel sagital section, x 20; and 6, 
axial ")ection tangential to the second volution, x 10. 
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of Japan: Fommin~j'e?'a f rom Muraoka-rom'a, 
Kamakura-gori , K anagawa-prof. 
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D. A Note of t·be Fossil Marine Fauna from Qkinawa-zima, 
l~yukyu Group. . S. NO~ruH A and K . HATA 

J O. Brief Note on the socaUed Pa'l'cqJC!chytlisctls ege'l'ton-i 
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]:1 . 'Nptes on ' Some Qrdovician F aun a of Ta~lll ani,t. 
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10. Qn the New Genus of Basil'iwicll's from the Mirldle 

Qrdovician Formation of Southeastern K orea . 
17. Qn Pamstegoclon 'inj7'e'lurl1S sp. nov. from the Akasi 

District. 
18. 'Pamstegodon }~K)M: 'v '-C 
JD . Pa/cwoloxoclon ;[{tv.) 1 ~iHi (1-\':!J't) 
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Constitution of the Palaeontological Society 

of Japan. 

Article 1. The Society shall be known as the Palaeontoglogical Society of Japan. 

It forms a section of the Geological Society of Japan. 

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

lated sciences. 

Article 3. This Society to execute the scheme outlined under Article 2, shall hold 

annual meetiugs and discussions. 

Ar ticle 4. Proceed ings of the Society and art.icles for publication shall be publi

shed t hrongh the J ournal of the Geological Society of Japan. Separa

tes :l.nd circulations wil l be sent. to members of the Palaeo ntolog ical 

Soc iety who are not members of the Geological Society of Japan . 

Artiele 5. The annual dues of this Society i ~ two dollars for tbe fore ign members 

of t he Society. 

Artir.le 3. Th is Society shall hold the following execut ives. Pres ideJlt Ol1e person, 

Connci ll ors several persons. 

Article 7. The President and Cou ncillors sball be elected annually. The Pre

sident and Counci llors shall be elected from the Society body by vote 

of its members. All elections shall be ballot. 

President Hisakatsu Y ABE 

Co un cillors Haruyoshi FUJInWTO* 

Ts unena ka IKI 

N obuyas u KANEHARA 

Roteuro KIMURA 

Hanzo MURA.KAMI 

8hiuta1'o NAKAM'URA 

I chizo OUURA" 

I wao 'I.' ATEIW A 

H isakatsu Y ABE 

I chiro IL'l.YASAKA 

Kinosuke I NOUYE 

Ta keo K A'ro 

Teiichi KOBAYASHI'" 

Takumi NAGAO 

Tuneteru OINOllUKADO* 

Yanosuke OTUK A' 

Shigeyasu TOKUNAGA * 

(* Executive committee) 

All Communications relat.ing to this Journa l should be addressed to the 

PALAEONTOLOGICAL SOClETY OF JAPAN 

Geological Institute, Facul1,y of Science, Imperial Uni \Tersity of Tokyo, Japan 


