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NOTE ON THE CARBONIFEROUS AND
PERMIAN FAUNAS OF JAPAN

By

Ichiro HAYASAKA and Masao MINATO
(With 2 Tables)

Contribution from the Department of Geology and Mineralogy,
Faculty of Science, Hokkaidd University, Sapporo, No. 523

Until more than ten years ago no occurrence of the Carboniferous
formation was known in our country except the Viséan series with fossil
evidence in certain parts of the country. Recently some-fossiliferous
deposits of the early Lower Carboniferous have been found in several
places in the Kitakami Mountains, northern Honshti. The Carboniferous
fauna there consists chiefly of brachiopods, corals, cephalopods, gas-
tropods, pelecypods, echinoderms, bryozoans and trilobites, being found
distributed in several different horizons of the deposits. As many as
more than eighty species have been determined among them, some of
which being new to science, and others widely distributed cosmopolitan
forms. There are also many species bearing close affinity to, or even
identical with those of the Lower Dinantian of Europe or of the Mis-
sissippian of North America. It is especially worthy of note, however,
that some brachiopods of the Kitakami region show a strong affinity
to those of Eastern Australia, as was mentioned by Mivato sometime
ago, .
The formations between the Onimaru and the Kanokura series,
comprizing the horizons ranging from the later Viséan to the Artinskian,
are dominantly of calcareous facies in Japan. This is especially true
with the Abukuma and Kitakami mountains where we find abundant
species of corals beside foraminifers and other organic remains. To
speak of corals, the coral fauna of the Onimaru series is of a special
interest because it shows similarities in various ways to that of Europe.
Namely, in the Kitakami fauna there are such species as Heferophyllia
kitakamiensis, Hexaphyllia elegans and japonica, two species of Rhobdophy-
wm, that is, Rh. sugiyamai and yokoyamai, Dibunophyllum bristolense and
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related forms, Carciniphyllum onukii, Stylidophyllum japonicum of florifor-
mis type, Siphonodendron marting and pauciradiale, Diphyphyllum gracile and
Palaeosmilia kitakamiensis. Moreover, Hexaphyllia and Heterophyllia are
especially important in the consideration of the problem of faunal mi-
gration during that period: these two genera had until recently been
known only from Scotland and Central Russia. The faunal similarity
between Northwestern Europe and Japan is remarkable also in some
other groups. Saccaminopsis carteri, for instance, occurs in the Upper
Viséan of Japan and Northwestern Europe, which fact can be taken
as another evidence of the faunal communication between these remote
regions.

Ag to the paleo-zoogeographical position of the Japanese islands at
the Viséan age, the geosyncline around there no doubt belonged to,
or connected with, the so-called Neo-Cathaysian Geosyncline of which
the south China sea is a relict, but not with the European Carboni-
ferous sea.

Speaking of corals again, Kueichouphyllum comes first which is quite
abundant in individuals in the Viséan deposits in the Kitakami and
Abukuma mountain regions and in Kytsyt. Kueichoupora and Yuanophyl-
lum, the characteristic elements of the Ywuanophullum zone of southern
China, are also found in the Kitakami mountainland. Dibunophyllum cf.
kankouense YU and Diphyphyllum plotiforme YU var. kakisakoense mov. var,
described and figured by Kanuera from the Viséan deposit of Kytisyt
are quite similar to the respective type species from southern China,
except for a few minor points in the structure of corallites.

Of the stratigraphical position of the deposits yielding species of
Amygdalophyllum and Nagatophyllum in Southwestern Japan, opinions are
not unanimous, but it appears to us that they most likely indicate the
lower part of the Middle Carboniferous rather than the uppermost
Viséan.

Of the Japanese Amygdalophyllum, such species as A. naosoidea having
a prominent naos trend of septa, shows an intimate relation with certain
species of Australian Amygdalophyllum.  Nagatophyllum of Japan and
Symplectophyllum of Australia, although placed in different genera, are
related to one another in possessing an equally strong naos trend in
septal development. However, Nagatophyllum and some species of
Amygdalophyllum are found in the decidedly Middle Carboniferous for-
mation in Japan. -

In the meantime, the Middle Carboniferous corals with a strong
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naos trend in the septal development, as mentioned above, are found
only in the Southwestern Japan, as far as the writers are aware at
present. In Northeastern Japan, in the Kitakami mountainland, on
the contrary, none such has been found up to present: as a matter of
fact Middle Carboniferous corals are rather rare in this region. The
Middle Carboniferous corals as a whole seem to be closely related rather
to those of southern Manchuria, northern China and the Moscow basin.
As was pointed out by Hirr, Amygdalophyllum with a strong naos trend
of septa has been recorded only in the western Pacific region, including
Southwestern Japan and HKastern Australia. '

From what has been explained above the writers are led to an
assumption that there existed a barrier of some kind somewhere around
Central Japan, and interrupted the free communication between the
waters of the northeastern and southwestern Japanese geosynclines
during the Middle Carboniferous age, resulting in the inequality of the
coral faunas of this age of the two regions. It is quite likely, the
writers think, that the Middle Carbiniferous formation of Southwestern
Japan was deposited in the sea spread over Southern China, or in the
sea directly in communication with it, while that of Northeastern Japan
was formed under the Northern Chinese sea. The faunal affinity
between Southwest Japan and South China is not so strong as that
between Northeastern Japan and North China and Manchuria.

A distinet change in the coral faunas of the Carboniferous and
the Permian is recognizable., Among Crisiorunvrnrapas Waagenophyllum,
Wentzelelln, Wentzelloides, Yutsengia, Lonsdaleiastraea, Verbeekiella, Geyeroph-
yllumand Akiyoshiphyllum, among others, newly appeared in the Permian
period, while such genera as Dibunophyllum, Corwenia, Rhodophyllum,
Carcinophyllum, Setamainelle and Amygdalophyllum had become extinct.
The existence of Sochikineophyllum and many species of Lophophyllidium
belonging to Lormoruyrripae in the Permian together with such pe-
culiar elements, as for instance, Khmeria problematica and Omphalophyllia
yamanbaensis is worthy of note. As far as is known, Geyerophyllum has
been hitherto recorded only from the Moscovian and Gsherian in the
Carnic Alps, but the Japanese representative is of the Permian age,
ag is indicated by the associated fusulinid foraminifers. Of the Permian
corals, Verbeekielle seems to have been known only from the Ural mou-
ntains and the island of Timor, as well ag from the outer zone of Japan:
Omphalophyllic from the Carnic Alps and Sumatra ; Khmeria from French
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Indochina and Japan ; Lonsdaleiastrea from the Urals and the Himalayas,
Sochikineophyllum from the Urals and Japan; Yatsengia from Southern
China and Japan.

From the above it is quite manifest that the Permian coral fauna
of Japan originated in the geosynclines represented by the Tethys.
Waagenophyllum, and Wentzelelln are the most characteristic of the ele-
ments of the Tethys fauna. Most of the corals enumerated above
seems to have appeared in the dawn of the Permian period: among
them Waagenophyllum and Wenizelello came into existence in the lowest
niveau of the Pseudoschwagerina zone.

The brachiopod fauna of the Japanese Permian also is very rich
in species that belong to the Tethys element. Detailed studies on
the recently acquired material is now being carried on. However, the
occurrences of several important forms have been known up to present.
For instance, such genera as Scacchinella, Geyerella, Gemmellaroia, and a
few species of Enfeletes, occur in Southwestern Japan, while species of
Richthofenia and Scacchinelle have been reported from Northeastern
Japan—in the Kitakami mountains. In the latter region a Streptorhyn-
chus-like brachiopod Hamletells Havasaxa™ and a cephalopod Hamnieloce-
ras® have been found recently. The former has its representative in
the Permian of Timor, and in all probability also in the upper Permian
of Northern Caucasus. It has a very high and distorted ventral beak,
a prominent pseudodeltidium and a pair of thin, parallel delthyrial
supporting-plates. The latter is an ammonoid of the Waagenoceras type
which is typified by Waagenoceras intermedium Wanner from the upper
Permian of Timor. '

Because of the relatively scanty informations on the Permian fossils
of Southwestern Japan it is not easy for us at present to find the de-
tails of the relation betweéen the faunas of this and Northeastern J apan.
The two faunas do not seem to be fundamentally different from each
other, there being elements of the Tethys fauna in both of them:
moreover, Lytionia is widely distributed in the fossiliferous Permian
limestones of Japan.

To sum up, the lowest Lower Carboniferous fauna of Japan, except
that of the Onimaru series, shows a certain degree of affinity to that
of Kastern Australia, and it does not appear to have any direct relation
with that of Southern China. With respect to the Viséan formation, on
the contrary, its coral fauna especially shows a very close kinship to
that of Southern China. Down in the Middle Carboniferous period,
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the fauna of Northeastern Japan bears some resemblance to that of Nor-
thern China, while that of Southwestern Japan more or less resembles
those of Southern China and Eastern Australia. Lastly, it is quite
evident that the Permian fauna of Japan consists chiefly of species
of corals, brachiopods and fusulinid foraminifers beside some other
less important fossils belonging to the faunal elements of the Tehtys.
The Permian sea of Japan, therefore, must have been a part of the
eastern extension of the Tethys.

In the annexed tables the writers try to sum up the hitherto known
occurrences of more important groups, that is, corals and brachiopods,
of the Carboniferous and the Permian fossils of Japan, to show more
in detail what has been explained and discussed in the forgoing pages.
These tables are the adoptations with little change from an unpublished
table of the Paleozoic fossils of Japan prepared, in March, 1953, by
Havasaxa, for the symposium on the Paleozoic of Japan.

Reference.

1) Havasaka, Ichird: (1953) Hamletella, a New Permian Genus of Brachiopoda, and a New
Species from the Kitakami Mountains, Japan. Transae. Proc. Palaeont. Soc. Japan,
N. S, no. 12, pp. 89-95, 1 pl. ) -
2) Havasaka, Ichird (in the press): Younger Paleozoic Cephalopods from the Kitakami
Mountains, Japan. Jour. Fae. Sci., Hokkaiddé Univ., ser. iv, vol. 8. no. 4. Hanieloceras
intermedium (WANNER) is deseribed together with a few other questionable forms
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ANTHOZOA
TABULATA

CHAETETIDAE
Chaetetes asiatica YABE & HAYASAKA (MS) receveeeerncenes
Chaotetes 8p. (OZAWA) «+wvverresressniiermiiiiiin st
C. Sp. (HAYASAKA) crrevreerremsneniniieriiiniiii e tse e
Pacyhpora chactetoided HATASAKA +++rerreeeesersersnsesrnians
P. jabiensis WAAGEN & WENTZEL -wceeeeresesireessnesiees

' FAVOSITIDAE
Michelinia ( Mz’cﬁelinopora) multitabuata Y. & H.---we-e-
M. 8p. (MABUTI MS) corerererieiiii e e

SYRINGOPORIDAE
Sgringopora reticulata GOLDEUSS «+twrrerrrrrertrerreeinimmmn
S, Sp. (MABUTI JMS) ++oeerveerursriniirinreniessencornensnessesnsiaeans
S, SP. (MINATO) ++10rreeerererrsrsunensiesinunsisniesssenssssecensesansses
AULOPORIDAE .
Pseudoromingem‘a kotoz ,(YABE & HAYASAKA) s1everrveerenes
TETRACORALLA

PETRAIAIDAE
Potrain ? sp. Iizaka (MS)

POLYCOELIDAE
Polycoelia Foponica OZAWA -+ oorevisierenivriiinnieneniniinens

STREPTELASMIDAE’

Sochikineophyllum s-hashimotoi MINATO (MS) +++eereeereerer |

HAPSIPHYLLIDAE
Meniscophylium longiseptata MINATO (MS) -+e-vemrrrverrens

: ZAPHRENTIDAE
Amplexus nipponensis OISHI & MINATO vereerererareneane
A, 8p. (MINATO) «+rreerrreeseesseereenuinsiesneesiseossarersneensnenes
Pseudocaninia sp. (MINATO) «++tereveermemsurscnenanne evavereranen
Canvinia juddi (THOMSON) var. ozawai MINATO «coveeeeenes

LITHOSTROTIONIDAE

Siphonodendron pseudbmartim‘ (YABE & HAYASAKA)
S. 8p. @ (MINATO) eereereresne ettt
S. 8p. b (MINATO) - -eerrersrrersessesiennaeiiineneiineaeaeneens

S. inugasirayamaensis MINATO treeceerssssmssresserinsonieinnins '

S. marting (EDWARDS & HAIME) -«reeoerrsersrrasssrcarsinenane
S. densitabulata (YABE & HAYASAKA) seeeersseeeseierriennennes

S. pauciradiale (NCCOY)  soreereretniranmnrnnnsnninoniinien.
S a ﬁ, RSIANENSE YU  erveernersrcaiiriorsersessarectanncncsrenersosns

Lithostrotion somasnse YABE & HAYASAKA -
L. hinozutiense MINATO (MS) «+ereerrecreranns teeressernstiirisranas
Lu 8D, seeveesemrereninincinaenns eesetresetrarenneenssaanrerranensnes
Doriodotia sp. (MINATO MS) - ettt re e nans
Orz'onastraeq sp. (HAYASAKA) .......
Thysanophyllum aseptatum DOBROLYUBOVA «wereseveerees
Thysanophyllum Sp. MINATO (MS) -«eveeene vebeestaenenanes vaeee
Lithogtrotionella Emgt CHI  corevreverrenniiiminiiiininiiimennnn.
Lithostrotionella sp. (HAYASAKA) «wereeesrmmressivirerisns R
Cystophora manchurica forma kilkawai (Y. &) «ooveees
Diphyphyltum eqm’séptatum YABE & HAYASAKA s
D. floxuosum YABE & HAYASAKA - ++veereervees e
D. platiforme YU var. kakisakoense KANMERA -:-+-e et
Depasophyllum cf. gracile (M'COY) +-seresremeererninerasanns
CLISIOPHYLLIDAE
Dibunophyllum bristolense GARWOOD & GOODYEAR ------
D. asiaticum MINATO (MS) «-rworererssmrestornssenstorssnsssnases
D. snugasirayamaense MINATO  -«+ewrseersrsesssssnrssncaninenns
D. of. kanlouense YU -o-errerreessersrecssncesetasacsiininiseeesaens
Neokoninckophyllum sp. MINATO (MS) «eeeeressrsoscrscesiene

Rhodophylium yoloyamai MINATO «e:ecccteseessrsserieees reres
Rh. Sugiyamos MINATO --rcsrrereersrrrvrreesarcerssssssssanessessesans

Waagenophyllum indicum (WAAGEN & WENTZEL) -

W. indicum var. usuginuense MINATO (MS) «ereveeeerere

Waagenophyllum akasakensis (YABE) «+---sseveerississsisnnnns ;

W. akagoensis OZAWA +-reesereresosmrserosssressssessens eeeeenae
W. polyseptatc, MINATO (MS) «wreresivrsereereresesnns eetveenenees .
Wentzelolla, sekii MINATO (MS) «+vreersissessreserenerseserenenss
Ww. oza'waz‘ MINATO (MS) ~ crreeerernnrserenernniioninreganini reenans
W. iwaizokiensis YABE & MINATO e e
W. Eitakamiensis YABE & MINATO --reeerserrsscrossorssnsrneans
W. subtimorice FIUANG «-overeeeesveseirisrrsceissianimssrasessnsasesas
Wentzelléides maiyaensis YABE & MINATO -«--oreeereereeens
Yatsengia kiangsuensis var. mabutéi MINATO (MS) -«
Y. dbukionsis MINATO (MS) «wrveereesrresctamstnnnninnrniiiesis
Y. kabayamaensis MINATO (MS) ---verreererseerecescasecns Jo
Iranophyllum permicum MINATO (MS) «oreeeree denierereenies
Pscudoyatsengia kuzuensis YABE «-oesesrcesse eesesereerraine
Huoangia hasimotoi (NAGAO & MINATO) - orerreeeseasrioseas
Verbeskiclla japonicum YABE & MINATO «eoeeseersseessens
Leonardophyllum ? sp. (MINATO MS) «ererreeessrversressisnees
Lonsdaleia katoi OZAWA «weeeeeee rrerererenes il e
Corwenia ? omiensis (YABE & HAYASAKA) ceeeecerecencenses
Stylidophyllum japonicum (YABE & HAYASAKA) +wreeeere
S, 85k0kUENSE MINATO -vrreeresererescrsmreeran revrverernrr s
S. yokoyamai (OZAWA) -«ceecrerrersrerenerinieiii..
Lons‘daleiasmea nipponica MINATO (MS) «wreeererreeresenens
L. yamanbaensis MINATO  +reee et eaenes

C[isiamaphyllum o fukuense (OZAWA)  -eoer e eaareraa,

C. @@ MINATO  rrrerrecrerverrunsnioisrienciieninnersmortsaseiinisinnns -

Nagatophyllum at0i OZAWA «---rrrerrersressmssririininanian
Carruthersella gerthi (OZAWA) - reeeererermnsmiiiiniiniine
Setamainella hayasakai MINATO -eoeeveremeisiiisnsiin
Arachnolasma cf. sinensis (YABE & HAYASAKA) «------

Yuanophyllum yabei (NAGAO & MINATO) «--ereererrnsenerens

AMYGDALOPHYLLIDAE

Taisyakuphylium rostifer MINATO (MS) oeoveevvemioeninnne ,

Amygdalophyllum naosoideum MINATO --veeer T

A. ? gracile (HAYASAKA) screreerrroesiivernmmanionininnineenereeres

A. giganteum (YABE & HAYASAKA) setreereererrersinrnnennens

A. setamaiensis YABE GMINATO «+rseesrerssssssssierincasinnis

Akiyosiphyllum stylophorum YABE & SUGIYAMA «weereeee
LOPHOPHYLILIDAE

Sugiyamaslia carbonarium YABE & MINATO «+rrereeeesess

Lophophyllidium suetomsi MINATO (MS) -rreeceermernnnnunnn

L. Sp. (MINATO MS)  sreveererrrercrnnereriniinninnsasierisnoreessennns
GEYEROPHYLLIDAE

Geyerophyllum hunabuseum MINATO (MS) -----------------

Lonsdaleoides enormis (OZAWA)  eereeereeseessesnmnunuisnees
CYATHOPHYLLIDAE

Cyathophyllum 7 sp. (MINATO) oreerseeesermsenessesininissines

Palaec ilia kitakamiensis MINATO  rccoeererrrmenirrennnies
Kueichouphyllum latifossulatum KANMERA «cooresereens
K. yabei MINATO «oreersrrecnsorsorsersaciummiinesiiennions e
K. yabei var. (MINATO) +«eeereeemreessrsnermtrssisssniiesninesinees
K. yahagiensis MINATO (MS) «-veevvsrunensesanonens e

Camophyllum sp. (MINATO MS) «vreervreesonerseemnoncennnennees
HETEROPHYLLIDAE

H emaphyﬂia sp. (KANMERA)  «reerverrerenssrenminn
H. Sp. YABE & SUGIYAMA -+-rerceeeeceerrernsemrmirarinunmnainn

H. elegans YABE & SUGITAMA «+vereererrernmrrmrnmmmmmnieeienen

Heterophyllia japonice YABE & SUGIYAMA «+reoreereenren: ‘

H. kitakamiensis YABE & SUGITAMA  creveessrsmesinininnn
HEXACORALLA

ANABASIIDAE
Omphalophyllia yamanbaensis YABE & SUGIYAMA -

PSEUDOPAVONIIDAE
Pseudopavonie taisyakuana YABE, SUGIYAMa & EGUCHI
GENUS OF UNKNOWN SYSTEMATIC POSITION

Khmeria problematica MANSUY +rre-oveeerrrnernersresiiianinnies
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“Shikolu

Chiigoku (Western Honsyd)
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Pennsylvanian

Permian .
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5
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Kytsyl

Chiigoku (Western Honsy()
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Abukuma Mountains

Inner Tohoku Mountains
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Ohdaira series

Millerella zone

Hinozuti stage

e

Maide stage

Jtmonji s

Kozubo stage
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Nagaiwa series, Fusulinella zone
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SCHIZOPHORIIDAE

Schizoph,oria ndica (WAAGEN) «orsrerrssmierenemmiannneiianinnnn

Sch. sp. (NONAKA)  crererermcoreatimnminmareniroerioimnesiinren

+F

Sch. spp. (INRI & MINATO) eoereeerrererereranianininnnaaiarennanns

Orthotichia japonica HAYASAKA +worereeinsen fevetevieneeriieaes

O. japonica subsp. stricte HATYASAKA -w-eveerraieneeerninn

++

0. dgrbyi (W. AAGEN)  veorersretriitiiiiiiii i i e eanaa]

Fnteletes akasalkensis OZAWA «rrevtetrentoniriietisierrcacssocsansd]

E. min0ensis HAYASAKA «errerecrectsrecssossrorsivsorersossarnansnes

E' SUESST SCHELLWIEN  corveevestroattosrenssttsnrasesurisireressorssas

HFT

E. acutiplicatu S HAVASAKA  crererrerrssttnitiiiinicininiiiiinie.

Se. hizopharia re Supinata (M ARTIN) ..............................

Camarophoria humbletonensis HOWSE --vorrerreccrienvennes

T

C. globulina (PHILLIPS) sererecsertorterenimointiininiieand

ks

C. 8p. (MABUTI)  crevreverssrerrrmrmioniiinininieiiinieen

C. mutabilis TSCHERNYSCHEW

STROPHOMENIDAE

Leptaena cf. convexd WELLER cerreeertreriarinrasrcasiarn.

L. convera WELLER  -rtorcrecestetonioraisesansiiiniisasosanssnsonss

L. analoga (PHILLIPS)  crvererervernnsaceeortneaiinaiiiieonseened

Deybyia hemisphaerica WAAGEN  tecreercreicenariiniiieceianosee

D. depressa DEMANET var. transvers@ MINATO --:eseeses

Orthotetes 7uQ08G FREDERIKS  crecerrrerrrercessronseninaiinninany

O. keoleuly (HALL) seoreeeersersreseriteiiiiniiiniiony

0. sp (MIN ATO) .........................................................

Meekella gigantea THAYASAKA  creecervarrornccrcsrracairesanncnns

Meekella striato-costata (COX) ....................................

AR

Meckell 7 sp. (INONAKA) +erveeeecreressscinrinnniiiiininnen,

Orthotetes planoconvexa HAYASAKA  ororeesrermosiinnnnn

O. eusarkos ABICH subsp. lafc HAYASAKA «rreorverrienees

T

Schellwienella izirii MINATO

S, ? sp. (MINATO)  severereeerarmrrerioniseiiriositiientiiniinroes

T

Streptorhynchus pseudopelargonatus (BROTLI) «werevnresser

S. tubifera MMINATO  ovrecrerrecrertrntcrionrontsessrasasesiesasssanss

Hamletella kitakamiensis HATYASAKA «oreerersininieinn

Geyerella SP. {(HAYASAKA) sreveeeeersmmnne

CHONETIDAE

Chonetes blanfordi COWPER-REED Var. lataH. ----cooeeeeee

C. 3inu0s@ SCHELLWIEN serceterssemtetsttitiorietiisiesicssonsse

] H*

(?) Davisiella comoides (SOWERBY) subgp.iH. «-ooreevevrimn

PRODUCTIDAE

Productella aff. caperata (SOWERBY) -«rrcereorereeninnsreensns

Planoproductus gigantoides MINATO  +reseresesrssensessssarens

Prod. (Echinoconchus) defensus (THOMAS) «-eeeeeeresense

P. flemingi DE KONINCK

P. horridus SOWERBY

. vishnu WAAGEN

seritireticulat s MARTIN +rerereesersstocrtsnrasciseinnismornss

_|_

. Coro (D’ORBIGNY) ..................................................

. villiersi kozlowskigng FREDERIKS «reereeeeeerererensereee

| T

. SEr2atus FISCHER  setssrocescrerrottssotertastsstossssineracanssnnsn

. punctatus MARTIN var. (HAYASAKA)  «reerevsienencenn

J gle'gans MCCOY  crrrevrttiereatnttinerisieriitiientsiieiortesanares

cf. aculeatus MARTIN

T

T Y YRR YN

sp. (OZAWA) errerreerrenmercainniiinin.

S

P. sp. (MINATO) ........................................................

P, spp. (MABUTI MS) crvrerreresei e .

Gigantoproductus edelburgensis PHIL +++oeeeorerersernecneenss .

T

Pustula cf. tenuipustulata THOMAS wrrmcveeerrereonennes

P. SP. (MINATO)  stvererereorroecrtmmtane it ieitien e

+H

Aulog{gges poyangensis (KAYSE;R) .................................

RICHTHOFENIDAE

R’ichthqunia japonica MABUTI (MS) «rreeeeeierrivinneienninnd ‘

R. gigantea MaBUTI (MS)  sivreemsrrsnteitiiniiinaeeieiiinanens

R. sp. (HAYASAKA) .....................................................

Scacchinella of. giganteq GEMMELLARO  ++rerveeeeirereenss

T

Gemmellaroia 02awai MABUTI  «ccreerrrrerenriorsnossirnmnmsnnnes

> OLDHAMINIDAE

L. (Leptodus) richthofent HAYASAKA @M. +vooerrrerersecrens

_.|_

CAMAROTOECHINIDAE

Camorotoechia lothys (BILLIGS) s+ secesmserssisaresroananas

..I._

Pugnam acuminatus MARTIN «terererrerncarainniiiiiiniiciiicee.

P pugnus forma majo/r HAYASAKA ccoesrrmrrreecesancariiincens

++

Phynchonella (Uncinulus) jabiengis WAAGEN «ecevveres

SPIRIFERIDAR

Delthyris aff. clarksvillensis (WINCHEL)

D. sp. (MINATO) cervecosrorornartenimurtatiniaiiomiiaiiiii,

Saks

S’quamulavia a87aticet CHOW cervererceiiininiiiiiiiiiiinie,

S. rostrata (KUT.) var. nov. (NONAKA) rreseereerenrnenn.

¥

S. sp. (HAYAS AKA)  ceverrertnnrantieetiiiii e

Reticularia elliptica (PHILLIPS) ...................................

R. lincata MARTIN sresceerrrttticioterctiotinmsincnmrasenimrineiioa,

R. Waageni LOCZY -+ crreieitiiiniinine.,.

R. cf. tnaequilateralis GEMMELLARO «+r+rererrrermeirrinnninnn

T +F

E. sp. Iz1IR1 & MINATO (MS)

R. ﬁmbrzata CONRAD (OKuBO)’ (MS) ceerereessinininnn,

Kitakamithyris tyoanjiens’z‘sb MINATO reveseervvrenrreaoananee .

K. hikoroitiensis MINATO  rteerrerorineriiiiiiiiiiisiiiiiiaes

K. semicircularis MINATO -ccrrrerrrtoiniiiimiiiinecn.

A

Spirifer humerosus PHILLIPS

S. of. crassus DE KONINCEK «roreverererveines SLLETITTP PR PPN

S. duph‘cicostus PHILLIPS «ocotreevtmmiiiiiiiiiiiieiienanns

. cf. saranae VERN. mut litg FREDERIKS +oocvvroveeneeen

3 acut{plqjcatus HAYASAKA t-ereeestnertiotiiiuieiniiiiieiies

[

. of. logatnz' 7N N

. O OTIeNS8T8 IMINATO eoorrrrererroreirisiioiriniineiniiiinnsanse

. ultratransversa- MINATO TR LT ELLTTRRIRPTCOMORS

. kozuboensis MINATO

sp. MABUTI MS  cerrreremriimiiiiiiaiiiiiiticiii ey

Wt a @ ! !

. Sp. indet. (OZAWA) ..................................................

Braghythyrina nagaoi MINATO --crrerrtecensarscrasseisscsseisnss

Brachythyris kitakamiensis MINATO «eooorererenenane

B. aff. pinguis (SOWERBY) seereereesersersnnanncas Vesrssesacscnsed

B. sp. (IZIR1I & MINATO MS)  cocverserrririiciiiiic.

Tm’go'notrea vernewili (MURCHISON) .............................

" Tylothyris cf. laminosa (M’COY) (IZ. MIN. MS) «--reevereer

Fusella nipp0not1oi90nalis MINATO creeeorersseaseossotcorsscnaad

Syringothyris Jumongiensis MINATO  -reeervrerceeriiininnedd

S. ' transversa NINATQO ecccreetverrsaintiatiuiiiiiiiiiics

S. CusPIdata MARTIN +-ooevceveserensersorriiniiniiiniiiieed

S. kitakamiensis MINATO -« ccreeeeratrererimitminmiiiiseoicsenes

Plicatosyrinx singulare MINATO

P ? Bumanod NMINATO rrevveereersmietionimineiinioaiieioorenens ’

F R

Martinia linguiferoidea HAYASAKA  rorovrrerriiiiiinnn

. glabra MARTIN var. decora PHILLIPS «c-ccrerrrrverenns

H

. 0rbicularis GEMMELLARQ +creercterseeratsosntomiionsans

. Sp. nov. (NONAKA) rerrensesderin arier ittt ben s ranaeeas

T

. Sp. (HAYASAKA)  wrrcerererersrimmmtisiaion e

S RERE

. 8p- indet. (HAYASAKA) seocerrerrermommiiiiiiin,

SPIRIFERINIDAE

Spiﬁfeﬁna cristata KING  crveveveees sernsese e

S. multiplicata SOWERBY  +orrerveeerrsersiinmimianiiei

S. paratransversa MINATO crooereveersrnesirtacararriiacencaciannes

S. nouta (WAAGEN) var. nov. (NONAKA) «-rceersereevenneces

A E

S. sp. (INONAKA)  =reeerereerrometanintiiiaiiiiininetietarsenan

FT

ATHYRIDAE

Athyris protea ABICH (HAYASAKA MS ’B8) eeveereeerienanns

Cliothyridina 'royssz' (LEVILLE) rvererrreernnemnniniunin

Actinoeconchus cf. lamellosa (L'EVILLE) «rrrervereerivesanansi

A. pla,n()sulca U8 (PHILLIPS)  cvevveveererseisanmniamimiian

DIEILASMATIDAFE

Diglasma cf. biplex WAAGEN

T

D. aff. énsigne DE KONINCK

D. cf. kingi DE KON var douvillei MANSUY «-evoeereves

TIF

(=)




