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　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Intloduction

　　　Professor　Tatsuro　MATsuMoTo（1939）reported　that　the　Cretaceous　Mifun6　group

of　central　Kyushu　contains　a　prolific　fauna　of　pelecypods　and　gastropods　that　is

quite　unique．　He　described　the　stratigraphy　of　the　group　in　detail，　and　his　paper

included　a　preliminary　list　of　fossils，　but　a　full　description　of　the　fossils　is　as　yet

unpublished．　Some　of　the　species　listed　occur　also　in　the　nearly　contemporaneous

Goshora　group，　fauna　of　which　has　already　been　described（MATsuMoTo，1938）．

　　　Under　Professor　MATsuMoTo’s　guidance，　I　undertook　a　restudy　of　the　strata　and

fossils　of　the　Mifun6　group．　One　result　of　the　study　is　the　discovery　of　an　interest－

ing　prionodont　pelecypod　which　is　wholly　unlike　anything　previously　known．　It　is

here　described　as　a　new　genus　and　species．

　　　The　description　is　based　on　specimens　in　the　collections　of　T．　MATsuMoTo

（1939），J．　YANAGIDA（1954）and　myself（1955，1956＆1957）．　Some　of　these　collections

are　in　the　Department　of　Geology，　Kyushu　University（GK）and　some　are　in　the

Geological　Institute，　University　of　Tokyo（GT）．
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　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Degcription

　　　　　　　　　　　　　　　　　　　　　　　Family　Noetidae　MAcNEIL，1937

　　　　　　　　　　　　　　　　　　　　　　Subfamily　Noetinae　MAcNEIL，1937

　　　　　　　　　　　　　　　　　　　　　　　　　　　　1協αお％〃20れ）αgen．　nov．

　　　　7＞ψεSカθ6ゴes．－MαZsμ〃20Zoα元砂o砺oαsp．　nov．（described　below）

　　　Gεη⑫タゴ04級gηosゴs．－The　shell　is　of　moderate　size，　ovally　subtrapezoidal，10nger

than　high，　and　moderately　inequilatera1．　The　umbo　is　moderately　high　and　ortho－

gyrate　or　somewhat　prosogyrate，10cated　at　about　the　anterior　third　of　the　shell．

Aridge　extends　from　the　umbonal　region　to　the　postero－ventral　extremity，　and

arather　large　radial　depression　runs　from　the　umbonal　region　to　the　ventral

border　aloDg　the　anterior　side　of　the　ridge．　The　anterior　margin　is　rounded，　the

posterior　margin　is　obliquely　truncated，　and　the　ventral　rnargin　is　rnore　or　less

SlnuOUS．

　　　The　hinge　line　is　relatively　long　and　almost　straight．　The　ligament　area　is

subtrigonal　and　vertically　striated　by　two　kinds　of　grooves，　the　larger　grooves　and

the　secondary　striae．　The　hinge　plate　is　asymmetrically　arched　and　the　lateral

wings　of　the　plate　are　very　broad　and　heavy．　The　centra］teeth　are　very　short　and

converge　ventrally．　The　side　teeth　are　long　and　slender，　and　although　being　usually

parallel　with　the　hinge　line　they　may　be　slightly　oblique　to　it．

　　　The　surface　of　the　shell　is　ornamented　by　numerous，　closely　spaced　concentric

lines　and　somewhat　beaded　radial　ribs，　which　are　distinct　on　the　anterior　and

mesial　parts　but　nearly　obsolete　on　the　region　posterior　to　the　radial　ridge．　Further

interstitial　or　secondary　ribs　appear　sometimes　near　the　margin　of　the　shelL

　　　Both　muscle　scars　are　well　defined，　but　the　anterior　scar　is　much　smaller　than

the　posterior　one．　The　pallial　line　is　angularly　inflected　or　subcentrally　cordate．

The　inner　ventral　margin　is　smooth．

　　　　Rε勿α嬬s．－MATsuMoTo（1939）tentatively　listed　the　present　form　as　a　probable

new　species　of　TプZ80％oγcα，　T．斑）o耽α（MSηo勿．％〃4．）．　No　description　was　given．

Later，　in　a　still　unpublished　manuscript，　he　was　inclined　to　regard　it　as　a　new

subgenus　of　the　genus　TグZ80ηαγcα．　Recent　study　of　a　su伍cient　number　of　well

preserved　specimens，　has　shown　it　to　be　so　unique　that　a　new　generic　name　is

proposed　for　it．　It　is　named　in　honor　of　Professor　MATsuMoTo．

　　　　The　characters　which　distinguish　the　new　genus　are　as　follows：（a）the　in－

equilateral　she11－form，（b）the　orthogyrate　or　slightly　prosogyrate　orientation　of　the

beaks，（c）the　vertical　grooves　with　secondary　striae　on　the　ligament　area，（d）the

particular　attitude　of　the　hinge　and　teeth，（e）　the　beaded　radial　ribs　of　unequal

strength　and　a　large　radial　depression，（f）the　dissimilar　muscle　scars　and　the　lack
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of　a　buttress，　and（g）the　thick　test．　The　vertical　ligament　elements　of　MαZsμ勿o彦0α

Place　it　de丘nitely　in　the　family　Noetidae，　but　it　does　not　fall　easily　into　arly　of　the

three　named　subfamilies．　Although　no　new　subfamily　is　proposed　for　it　at　present，

such　action　may　someday　be　necessary．　The　present　discussion　first　compares

MoZsμ勿o加αwith　representative　genera　of　the　named　subfamily，　and　then　considers

its　probable　systematic　position．

　　1）Comparison　with　some　noetid　genera

　　　（a）　Sカrゴα7rcα，　a　genus　of　Striarcinae

　　　　S物αγoαCoNRAD（1862，　p．290）［Type　species：S．6ε％］勉妬γ級（SAY）＊from　the

Miocene　of　Virginia］resembles　l輪地勿oZoαin　some　respects：The　two　genera

agree　in　having　a　generally　similar　shell－form，　orthogyrate　beaks　in　the　adult　which

are　anteriorly　located，　a　broad　ligament　area　with　vertical　grooves，　and　a　more　or

less　well－de丘ned　sulcus　whose　terminus　makes　a　sinuosity　along　the　ventral　border．

S云γゴαγcαis，　however，　easily　distinguished　from　1姥αZs砺霊o／oαin　having　a　narrower

and　somewhat　more　arcuate　hinge，　finer　and　denser　radial　riblets　which　uniformly

cover　the　whole　external　surface，　a　weak　sulcus，　and　a　thinner　test．　Further

particular　attention　should　be　called　to　the　secondary　striae　in　the　vertical　ligament

grooves　of　the　shell　ofルZαZs〃〃20ZOα（Text－figs．2，3，5）．　This　feature　is，　according　to

MAcNEIL（1937，　p．7），　observable　only　in　the　Noetinae　but　not　in　the　Striarcinae．

The　attitude　of　the　beaks　is　of　another　problem　to　be　especially　mentioned．　Accord－

ing　to　MAcNEIL’s　personal　communication，＊＊very　small　shells　of　SZ酩παc％友％α励

is　very　strongly　opisthogyrate　and　the　orthogyration　of　the　beaks　in　adult　is　secon－

dary．　Of　course，　the　possibility　still　remains　that　juveniles　ofハZαZs徽ηoZoαare　also

opisthogyrate，　although　they　have　not　been　found．

　　　　The　genus　Sオ酩グcαhas　not　been　reported　from　strata　older　than　the　Miocene．

This　great　difference　in　geological　age，　together　with　the　Iack　of　known　inter－

mediate　forms，　makes　any　possible　phylogenetic　relationship　between　the　two　genera

obscure．

　　　　Iam，　however，　inclined　to　believe　that」Mα☆％zηo云oαis　rather　remote　from

S彦γ吻ταin　the　accounts　mentioned　above．

　　　（b）　Certain　genera　of　Trinacriinae

　　　The　genera　L勿允グSTEPHENsoN（1937，　pp．449－451）［Type　species：　L勿左7αoμ故

STEpHENsoN　from　the　Upper　Cretaceous　of　Texas］，丁吻αc酩C．　MAYER［Type

species：　丁夕Z80ηocoε1ゴαc抱ssσ（DEsHAYEs）（by　subsequent　designation　of　GARDNER，

1926，p．21）from　the　Eocene　of　Paris　basin］and仇10ηα％s　STEwART（1930，　pp．78－

79）［Type　species：ハわ硫αカμZo加αGABB　from　the　Eocene　of　Texas］are　characterized

　　袴Prof．　T．　MATsuMoTo　kindly　supplied　me　with　information　on　the　type　species　of　S〃鋤τo，

the　types　of　which　are　preserved　in　the　Academy　of　Natural　Sciences　of　Philadelphia【A　letter
of　June　13，1957，　from　Philadelphia，　U．　S．　A．］．

　　繰AIetter　through　Prof．　T．　MAT8uMoTo　of　January　2，1958．
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by　having　a　vertically　striated　ligament　area．　Their　ligament　area，　however，　is

very　narrow．　In　all　three　genera　the　umbo　is　strongly　opisthogyrate，　and　the　hinge

line　is　relatively　short．　Sorne　individuals　of　a】1　three　genera　have　a　break　between

the　anterior　and　posterior　rows　of　teeth．　L勿彪γis　characterized　by　a　trigonal　she11－

form　and　a　sharply　acute　umbonal　ridge．　Tプ勿αcプ勿possesses　a　deep　ligament　pit．

飽1碗耽μsis　similar　to　the　Noetinae　in　its　hinge　characters．　However，　MAcNEIL

（1937）in　commenting　on　the　ontogeny　of五臨Joη伽〃s　says，‘‘in仇1伽α物sヵ泌c〃α

there　is　an　initial　anterior　diagonal　groove　which　later　develops　into　a　vertically

striated　Iigament．”We11　preserved　juveniles　ofルCα勧物鋤which　might　show　this

character　have　not　been　found．

　　　　In　view　of　these　differences　I　believe　MoZsμ〃∂oZりαhas　no　close　relationship　with

any　genera　of　the　Trinacriinae．

　　　　The　Upper　Cretaceous　genus　Bγ2〃ゴ〃oαCoNRAD（1872，　p．55，　p1．2，6gs．3，4，

subgenus　of　T万80ηoγoα）［Type　species：　Bγω勿πα　みα掘θ功2鋤ηsゴs　STEPHENsoN

（＝丁万goηα夕oα　（Bγε加α夕αz）s繊bグ漉　CONRAD）from　the　Upper　Cretaceous　of　New

Jersey］，　which　was　placed　in　the　subfamily　Trinacriinae　by　STEPHENsoN（1941），　is

another　form　which　should　be　compared　with　the　present　genus．　Both　genera

possess　a　broad　ligament　area　which　is　striated　at　right　angles　to　the　hinge　line，

and　both　have　similar　muscle　scars．　Bπ2砺απαis，　however，　easily　distinguished

from　M励s％初oれ）αin　having　more　prominent　beaks　which　are　centrally　located　with

respect　to　the　ligament　area．　The　more　minutely　striated　ligament　area　of　Bγ助勿γcα

compares　more　closely　with　that　of　SZグ斑πα，　as　does　its　narrower　and　less　arched

hinge　plate，　its　more　numerous　and　much　fainter　radial　lines　on　the　she11－surface，

and　its　lack　of　a　sulcus　and　a　resulting　sinuosity　on　the　ventral　border．

　　　Of　the　noetid　genera，　a　Japanese　UpPer　Cretaceous　species　which　was　described

as　Bγぴ勿πσ〃砺sμπo故AMANo＊（1956，　pp．66－68，　p1．1，看gs．6－8）most　resembles

lMα彦sμ勿o次）αin　many　respects．　It　has　orthogyrate　or　nearly　prosogyrate　beaks　which

are　anteriorly　located，　a　broad，　trigonal　ligament　area　with　vertical　grooves　ac－

companied　by　the　secondary　vertical　striae，　a　prominent　sulcus　and　ridge，　a　she11－

surface　sculptured　by　strong　radial　ribs，　and　a　smooth　inner　ventral　margin．

AMANo’s　species，　however，　is　clearly　distinguished　from　1吻お徽ηo加αprimarily　in

its　hinge　structure：anarrower　and　slightly　more　arcuate　hinge　plate　with　an

メ物α吻グα一like　arrangement　of　the　teeth，　and　a　longer　hinge　line．　It　cannot　be

exactly　referred　to　B7召〃級γcαbecause　of　its　oblong　shell－form，　the　presence　of　the

secondary　striae　in　the　vertical　grooves　on　the　ligament　area，　the　orientation　of　its

beaks，　its　hinge　characteristics，　and　its　strong　sulcus．　A，　new　genus　of　the　subfamily

Noetinae　may　be　appropriate　for　that　species．

　　苦Assistant　Professor　M．　AMANo　of　Kumamoto　University　has　kindly　given　me　an　op．

portunity　to　examine　the　type　specimens　which　are　preserved　in　the　Department　of　Geology，

Kumamoto　University．
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　　　Although　in▲M厩sμ勿o加αthe　teeth　are　the　most　aberrant　thing，　the　similarities

mentioned　above　lead　me　to　believe　it　to　be　closely　related　to‘‘Bγωゴoγoα”微ゴs〃πα加．

　　　（c）　Genera　of　Noetinae

　　　The　subfamily　Noetinae　which　is　based　on　the　genus∧必ε仇GRAY，1857［Type

species：ハ碗吻Zγゴσ㎎励〃ゴs　GRAY，1857（Synonym　ofノレ6αγερ〃sαSowERBY，1833）］

（see　MAcNEIL，1938，　PP．38－39，　P1．6，丘gs．7，22，23；REINHART，1943，　P．77，6gs．5，7，

8）is，　according　to　MAcNEIL（1938），　generally　characterized　by　the　following　features

in　its　phylogeny　as　well　as　in　its　rnorphology：　In　the　genera　of　the　Noetinae　are

found　on　the　one　hand　two　kinds　of　vertical　ligament　grooves，　the　larger　grooves

and　the　smaller　or　secondary　grooves　or　striae．　On　the　other　hand　the　sculpture　in

the　Noetinae　is　composed　of　two　kinds　of　ribs，　primary　and　secondary．　MAcNEIL

（1938，pp．5－6）in　describing　them　says，‘‘The　primary　ribs　are　of　varying　importance

and　always　well　developed　and　furnish　the　strong　sculpture　of　the　Noetinae．”　He

revealed　that　most　genera　of　the　Noetinae　have　three　well－defined　stages　in　growth，

the　unsculptured　nepionic　stage，　the　primary－ribbed　nealogic　stage，　and　the　adult

stage，　mentioning　that　in　many　species　of　the　generaハわ碗αand　PγoZo％oρ酩，‘‘the

primary　ribs　become　obsolete　at　some　time　during　the　adult　stage，　so　that　there　is

really　a　young　adult　stage　characterized　by　both　primary　and　secondary　ribs　and　a

later　adult　stage　having　secondary　ribs　only．”

　　　　In　the　genus　1協Zs％勿oZoαare　also　found　similar　characters．　Mαお％勿oZoαis

strikingly　marked　by　the　secondary　striae　in　the　vertical　ligament　grooves　and　is

sculptured　by　the　beaded　radial　ribs　on　the　shell－surface　which　would　correspond　to

the　primary　ribs　described　forハ』云宛by　MAcNEIL．　These　ribs　are　not　reHected　as

crenulations　on　the　inner　ventral　margin．　The　heavier　set　of　ribs　inハ㊤ε㎝is

secondary，　and　these　are　reHected　as　internal　crenulations．　On　a　few　casts　of

Mαお醐oZりα（Sp．　Reg．　No．　GK．　H　6025＆GT．　MM　7738；P1．11，丘gs．7，12）there

appears　to　be　an　incipient　swelling　in　the　interspaces　which　might　well　foreshadow

the　secondary　ribs．

　　　　However，∧碗吻，　the　most　advanced　form　of　this　subfamily，　differs　from

lMαZsμ初o彦0αin　having　a　subrhomboidal　or　markedly　trigonal　shell－form，　strongly

opisthogyrate　beaks　which　are　situated　at　the　posterior　end　of　the　cardil】al　area　or

even　behind　it，　and　rlarrower　ligament　areas　which　are　entirely　anterior　to　the

beaks．　The　most　anterior　teeth　are　L－shaped　but　those　farther　back　on　the　anterior

hinge　plate　are　inclined　posteriorly；　the　posterior　teeth　are　short，　inclined，　and

ventrally　divergent．　Moreover，　the　shell・surface　is　strongly　sculptured　by　the　neat

radial　ribs　which　give　rise　to　crenulations　along　the　inner　ventral　rnargin．　Other

genera　of　the　Noetinae　are　distinguished　from　1吻Zs〃勿oれ）αin　much　the　same　way．

　　　　Another　remark　to　be　made　is　that，　according　to　MAcNEIL（1938，　p．2），　the

earliest　members　of　the　Noetinae　are　orthogyrate　or　prosogyrate，　but　the　later
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members　are　all　opisthogyrate．　In　this　respect，　one　genus　in　particular　is

Pγo鋤oεだαMAcNEIL，1938［Type　species：．A微吻γα批解ア吻sゴs　NEwToN　from　the

Eocene　of　Nigeria］，　which　was　considered　by　MAcNEIL（1938）to　be　the　earliest

known　member　of　his　Pacific　supergeneric　group　of　the　subfamily　Noetinae．

REINHART（1943），　however，　regarded　it　as　a　member　of　MAcNEIL’s　Atlantic　group．

It　has　orthogyrate　beaks　and　a　subquadrate　shell　as　does　1％αお％〃20］勉α，　but　it　is

clearly　dil董erent　from　the　latter　principally　in　its　Aηα吻γα一1ike　hinge　structure　and

its　crenulations　on　the　inner　ventral　margin．

　　　In　short，　however，」MαZsμ勿oZoαis　believed　to　be　more　closely　related　to　the

Noetinae　than　to　any　other　groups　of　the　family　Noetidae．

　　2）The　systematic　position　of」協αZs％勿o加α

　　　　First，　it　should　be　pertinent　to　cite　the　definition　of　the　Noetidae　given　by

MAcNEIL（1937，　p．458）：“The　family　Noetidae　includes　all　of　the　forms　having

vertical　ligament　elements．”AccordiDg　to　MAcNEIL，　the　structure　of　the　ligament

is　the　most　important　criterion　of　the　family．　If　the　importance　of　the　ligament　is

admitted，　it　seems　alrnost　certain　that」協α1M〃20ZOαshould　be　placed　in　the　Noetidae

rather　than　in　any　other　of　the　prionodont　groups．

　　　　In　my　opinion，　however，　all　of　the　morphological　characters　of　the　shell　should

be　taken　into　account　in　determining　the　true　systematic　position　of　the　genus．

There　are　similarities　as　well　as　dissimilarities　with　other　groups．　The　present

genus　has　a　cucullaeid－type　hinge，1ike　that　of　Cμc〃1αρα，1物γ011εJo4吻（see　ARKELL，

1930），and　other　genera　related　to　them．　However，1吻Zsμ勿oZoαcan　hardly　be　in－

cluded　in　the　Cucullaeidae　because　the　cuculaeids　have　prominent　chevron－shaped

ligament　grooves，　the　sculpture　of　the　valves　is　different　from　that　of　the　present

form，　and　the　posterior　muscle　scar　is　located　on　a　raised　buttress（see　NlcoL，1954，

P．96）．

　　　　The　extreme　elongation　of　the　hinge　of　Mαお％勿oZOαcan　be　expressed　as　F　in

letter　index　system　of　NIcoL（1950，　p．94）．　It　compares　in　this　respect　with　the

cucullaeid　subgenus　Dゴ6グ伽04鋤故WooDs（1899，　p．53）［Type　species：Cμoμ11αεα

4ρ〃κ仇幽o〃θ〃sZs　KEEPING　（original　designation）］from　the　Lower　Cretaceous　of　Eng－

land，　although　1吻Zs％勿oれ）αhas　somewhat　shorter　teeth　than　the　latter．　The　hinge

of　MαZsμ勿oZoα，　however，　is　more　advanced　in　some　respects　than　that　of　other

prionodont　groups．

　　　　In　addition，　the　large　radial　depression　or　sulcus　of．Z協ごzZs％〃20次）〔z　recalls　PεZ允7rsゴα

NlcoL（1953，　pp．103－105）［Type　species：P．αbκoグ勿α1εs（OLssoN）］from　the　Upper

Cretaceous　of　Peru　and　Colombia．　This　gives　rise　to　a　sinuation　on　the　ventral

margin，　but　judging　from　both　right　and　left　valves，　MoZsμ勿oれ）o　is　not　believed　to

have　a　byssal　gape．　地飽グsゴα　is　similar　to　1レZαおz6〃20れ）α　in　both　the　profile　of　its

shell　and　its　thick　test．　However，1％舵グs級has　a　buttress　for　the　posterior　muscle
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scar，　a　ligament　area　with　chevron－shaped　grooves，　ornamentation　of　very　weak

radial　lines，　an　arcuate　hinge，　and　crenulations　on　its　inner　ventral　margin．　Although

Pε云允グs級was　placed　in　the　Cucullaeidae　by　NlcoL　（1954），　he　pointed　out　the

peculiarity　of　the　genus．

　　　　NIcoL（1954）commented　on　the　high　degree　of　variability　in　the　Cucullaeidae

and　suggested　that　some　of　the　genera　might　be　separated　into　subfamilies　and

even　different　families　in　the　future．　The　same　remarks　might　be　extended　to

the　family　Noetidae．　Taking　all　these　points　into　consideration，　I　am　inclined　to

place　MαZsμ〃20Zoαin　the　Noetidae　rather　than　in　the　Cucullaeidae．

　　　　According　to　MAcNEIL（1937），　the　family　Noetidae　includes　three　subfamilies，

the　Striarcinae，　the　Trinacriinae，　and　the　Noetinae．　From　a　comparison　with　some

noetid　genera，　the　present　genus　is　superficially　similar　in　some　morphological　points

to　the　Miocene　to　Recent　species　of　SZ酩γ6αof　the　Striarcinae．1吻鋤卿次）α，　how－

ever，　cannot　be　regarded　as　a　closely　related　form　to　the　Striarcinae，　principally

because　of　the　presence　of　the　secondary　striae　in　the　vertical　ligament　grooves，　as

discussed　in　the　preceding　chapter．

　　　　On　the　other　hand，　Mα彦s％勿oZoαshares　a　set　of　characters　with　the　Noetinae，

representing　the　earlier　stage　in　the　ontogeny　of　ハ履）eがα，　as　is　observed　in　the

surface　sculpture．　MAcNEIL（1938，　and　a　personal　communication，1958）suggested

that　the　hypothetical　primitive　type　of　the　Paci丘c　Noetinae　would　have　a　nearly

equilateral　ligament，　orthogyrate　or　prosogyrate　beaks，　and　a　shell　probably　with

amedian　sulcus　and　a　posterior　ridge，　and　with丘ne　radial　ribs　which　are　not

reHected　as　crenulations　on　the　inner　ventral　margin．　In　these　respects」MαZsμ勿oZoα

approaches　that　hypothetical　type，　together　with‘‘Bγω級グo〆’z¢勉s励cα加AMANo

mentioned　in　page　38．

　　　　Thus　I　am　inclined　to　conclude　that」M砿s％勿o加αshould　be　placed　in　the

subfamily　Noetinae　rather　than　in　the　Striarcinae．

　　　　It　should　be　emphasized，　however，　that　the　hinge　of　Mα』短銘ηo加αis　too　extreme

to　Place　it　in　the　direct　evolutionary　line　of　」M）ρκα　and　to　regard　it　as　possible

progenitor　of　any　of　the　Noetinae，　whereas　a　probable　new　genus　to　which
‘‘

Bク冶zノづαγoα”μη‘s〃Zεα次zis　quite　as　justifiably　referred　is　expected　to　be　a　possible

direct　ancestor　of　the　Paci丘c　group　of　the　Noetinae．　These　two　contemporary

Japanese　prionodont　genera　are　most　closely　related　to　each　other　and　probably　had

acommon　ancestry．1吻おμ勿oZoαmight　be　regarded　as　an　aberrant　type　in　that　it

is　too　far　advanced　in　some　characters，　especially　in　the　hinge．

　　　　To　sum　up，　so　far　as　the　available　evidences　are　concerned，1吻Zsμ勿oZoαis

most　warrantably　placed　in　the　subfamily　Noetinae　of　the　family　Noetidae．　Phylo－

genetically　speaking，　this　new　genus　may　represent　a　primitive　group　of　the　sub－

family，　but　has　some　peculiarities　which　might　indicate　an　aberrant　offshoot　in　the

　early　history　of　the　Noetidae．
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　　　Dゴs力必〃友吻．－The　type　species　occurs　in　the　Mifun6　group（Gy］iakian，　appro－

ximately　Cenomanian－Turonian）of　central　Kyushu．

　　　Further　research　may　greatly　extend　the　known　distribution　of　the　genus．

　　　　　　　　1％α1Sz¢〃20次）αノα♪o？2づcαsp．　nov．

P1．10，　figs．1－5；P1．11，　figs．6－12；Text－figs．2－5

　　　　Mα彪吻1rHolotype，　GK．　H．6027，　from　loc．　MF（f）62，　the　sandy　mudstone　bed

exposed　along　the　Mifun6，　about　500　meters　north　of　Tsuzumi，　Mifun6－machi

（formerly　Takimizu－mura），　Kamimasuki－gun，　Kumarnoto　Pref．，＊Kyushu（H．　OKADA

Coll．）．　Paratypes，　GK　H　6022　and　6023（J．　YANAGIDA　ColL）．　Loc．　ditto；GK．　H　6024，

from　loc．　MF（f）15　by　the　Akai，　about　l　kilometer　east　of　Kawachida，　Masuki－machi

（formerly　Fukuda・mura），＊＊Kamimasuki－gun　（H．　OKADA　Col1．）；GK．　H．6025　and

6026，from　loc．　MF（f）240n　the　Kanayama，　about　5　kilometers　upstream　from　its

junction　with　the　Kiyama　and　about　800　meters　south－east　of　Saruga6ri，　Kawaharu－

mura，＊＊よKamimasuki－gun（H．　OKADA　ColL）；GK．　H　6028，　from　loc．　MF（f）59，　the

medium－to　coarse－grained　sandstone　bed　exposed　about　1200　meters　east　of　Fukura，

Nakashima－mura，＊＊＊＊Kamimasuki－gun（H．　OKADA　Col1．）；GK．　H　6029，　from　the　same

locality　as　the　holotype（10c．　MF（f）62）（H．　OKADA　ColL）；GK．　H．6030，　from　loc．

MF（f）790n　the　Midori，　about　2300　meters　north　of　the　Kosa＊＊＊＊＊railway　station，

Kamimasuki－gun（H．　OKADA　Coll．）；GT．　MM　7734，7735，7736，7737，7738　and　7739，

all　from　loc．　K－38（MATsuMoTo，1939），　a　tributary　of　the　Akai，　about　900　meters

south　of　Asanoyabu，　Mifun6－machi（formerly　Nanataki－mura）＊＊＊＊＊＊（T．　MATsuMoTo

Coll．）．　All　the　above　localities　are　indicated　in　the　geological　map（Tex卜6g．1）．

　　　Sρθo砺c磁αg犯osゴs．－The　she11　is　of　moderate　size，　ovally　subtrapezoida1，　longer

than　high，　and　very　inequilateral．　The　test　is　very　thick．　The　anterior　margin

forms　an　obtuse　angle　of　about　120°to　140°with　the　hinge　line，　and　is　rather

strongly　rounded　ventrally．　The　ventral　margin　is　gently　curved，　sloping　downwards

from　the　antero－ventral　extremity，　and　is　noticeably　sinuated　at　about　the　posterior

third　of　the　shell　by　the　intersection　of　a　broad　and　well－defined　radial　depression．

The　posterior　margin　is　more　or　less　narrowly　rounded　or　obliquely　subtruncated

ventrally，　and　nearly　straight　or　slightly　convex　dorsally，　forming　a　more　obtuse

angle　with　the　hinge　line　than　the　antero－dorsal　angle．

　　　The　umbo　protrudes　more　or　less　moderately　above　the　hinge　line　and　is

orthogyrate　or　slightly　prosogyrate．　It　is　of　moderate　size，　incurved，　and　located　at

　　　　祈熊本県上益城郡御船町（旧滝水村）粒麦

　　　鞘益城町（旧福田村）川内田

　　升繰河原村猿帰

　　繰締中島村福良

普粁繰甲佐

繰緒繰御船町（旧七滝村）遠ノ藪
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Fig．1．　Geological　II〕ap　of　the　Mifun6　area（adapted　from　MATsl州oTo，1939，　showing

　　　　distribution　of　the　Mifun6　group　and　localities　wllere　specimens　ofルれατs7〃ηo∫oo

　　　　have　been　collected（H．　OKADA　Del．）．

　　　　　　　　　　　　a．Loc．　no．　MF（f）24　　　　　　d．　Loc．　no．　MF（f）59

　　　　　　　　　　　　b．Loc．　no．　MF（f）15　　　　　　e．　Loc．110．　MF（f）62

　　　　　　　　　　　　c．Loc．　no．　K－38　　　　　　　　f．　Loc．　no．　MF（f）79

111dcx　lllap　of　Kyushu，　showing　location　of　the　Mifu116　area，　at　the　uPper　ldt　corner．
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about　two－6fths　the　lehgth　of　the　ligament　area　from　its　anterior　extremity．

　　　Adistinct　ridge　extends　from　the　umbonal　region　to　the　postero－ventral　extremity．

It　is　broadly　rounded　to　sharp　on　toP（see　P1．11，　fig．12）．　The　surface　of　the　shell

is　ornamented　by　closely　spaced，　weak，　concentric　lines　of　growth，　a　number　of

coarse　concentric　undulations，　and　distinct　radial　ribs．　The　surface　of　the　shell　is

divisible　into　three　regions　of　somewhat　different　orDamentation；anterior，　rnesial，

and　posterior．　The　ridge　divides　the　latter　two　regions，　while　the　former　two　are

gradationa1．　The　concentric　lines　of　growth　are　almost　equally　strong　all　over　the

valve．　The　radial　ribs　are　very　narrow，　rounded，　more　or　less　beaded，　and　some－

times　slightly　sinuous．　They　are　rather　weak　on　the　anterior　region，　more　distinct

and　obliquely　straight　on　the　mesial　region，　and　obsolete　or　indiscernible　on　the

posterior　region．　The　ribs　are　separated　by　flat　interspaces　which　are　generally

about　three　or　four　times　as　wide　as　the　ribs　and　sometimes　sculptured　by　inter－

stitial　or　secondary　ribs　or　swellings　that　are　strongest　near　the　margin（P1．11，6gs．

7，12）．

　　　The　hinge　line　is　moderately　long　and　nearly　straight．　The　ligament　area，

which　is　well　shown　on　the　holotype　and　some　of　the　paratypes（P1．10，　figs．1d，2，

3b，9b；Text－figs．2，3，5），　is　amphidetic，　rather　broad　and　nearly　trigonal　in　shape，

and　extends　the　entire　length　of　the　hinge　line，　which　is　about　two－thirds　as　long　as

the　greatest　length　of　the　she11．　The　ligament　area　whose　anterior　extension　is

shorter　than　its　posterior　extension，　is　coarsely　striated　at　right　angles　to　the　hinge

line，　the　striae　in　turn　being　faintly　and　horizontally　marked　by　minute　lines（see

Text－fig．5）．　The　vertical　grooves　on　the　ligament　area　are　not　as　crowded　and

minute　as　in　SZグ勿γoα，　Bγθ励απo，　and∧㊤磁α，　but　moderately　coarse　and　well－

marked．　They　are　coarser　centrally．　The　secondary　vertical　striae　in　these　liga－

ment　grooves　are　also　well　observable（see　Text－6gs．2，3，5）．

　　　　The　hinge　plate　is　very　large　for　the　size　of　the　she11，　rather　asymmetrically

arched，　steeply　sloping　towards　the　antero・ventral　border，　and　more　gently　sloping

posteriorly．　The　hinge　plate　is　widest　beneath　the　extremities　of　the　hinge　line，

decreasing　in　width　botlユventrally　and　rather　abruptly　towards　the　center　where　it

is　overlapPed　progressively　by　the　ligament　area．　The　central　part　of　the　hinge
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ツ

Plate　is　short　and　narrow；being　about　one－third　as　long　as　the　entire　length　of　the

hinge　line，　and　narrowest　just　beneath　the　umbo．

　　　The　prionodont　t㏄th　are　divisible　into　three　parts，　the　central　row，　and　the

antero－and　postero’1ateral　clusters．　The　centrally　located　teeth，　about　six　in　number，

are　the　shortest，　and　they　converge　ventrally．　The　side　teeth　are　very　long　and

slender，　being　longest　near　the　hinge　line，　but　shortening　Progressively　downwards．

They　are　nearly　parallel　with　the　hinge　line．　In　addition　to　this　genel’al　arrange－

ment，　about　twelve　or　thirteen　teeth　on　the　anterior　wing　of　the　hinge　plate　are

rnore　or　less　hooked　or　chevron－shaped，　the　exterior　leg　of　the　chevron　being　in一
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Figs．2－5．ル伽sμ勿oτoαゴ砂o励6αsp．　nov．，　showing　the　ligament　area　and　the　hinge

　　　plate（H．　OKADA　DeL）．

2．Holotype，　Sp．　Reg．　No．　GK．　H　6027，　internal　cast　of　a　right　valve；loc．　MF（f）62．

3．Paratype，　Sp．　Reg．　No．　GT．　MM　7739，　internal　cast　of　a　right　valve；loc．　K－38．

4．Paratype，　Sp．　Reg．　No．　GT．　MM　7737，　internal　cast　of　a　left　valve；loc．　ditto．

5．Paratype，　Sp．　Reg．　No．　GK．　H　6029，　internal　cast　of　a　left　valve；loc．　MF（f）62．

clined　downwards．　On　the　posterior　wing，　the　side　teeth，　about　6fteen　to　twenty　in

number，　are　almost　straight　or　slightly　sinuous，　but　occasioDally　they　show　a　weak

tendency　to　be　chevron－shaped（see　Text－fig．2）．

　　　The　anterior　adductor　scar　is　small　but　well－defined，　subtrigonal　and　strongly

depressed．　The　posterior　adductor　scar　is　large　and　ova1，　but　not　as　much　depressed

as　the　anterior　scar．　It　is　faintly　bounded　along　its　inner　margin　by　a　depressed

line　which　extends　apically　away　from　the　scar，　and　which　is　traceable，　although

becoming　fainter，　nearly　to　the　umbo．　The　interior　of　the　shell　is　marked　by　a

few　faint　radial　lines．　The　inner　ventral　margin　is　smooth．　The　pallial　line　is

angularly　inθected　or　cordate，　corresponding　in　location　to　the　radial　depression　on

the　outer　surface　of　the　shell．

Mεαsμγθ勿εηZs（in　millimeters）．

　　Specimen
　　Reg．　No．

GK．　H　6022

GK．　H　6023

GK．　II　　6024

Valve

Left

Right

Left

Length
　　　　　　　　1

　　　　　　　　⊥

Height

37．3

36．9

34．7十

29．3

26．3

30．4

Thickness
　　　of

one　valve

　　9．6十

　　8．1十

　　9．0

H／L×100

78．5

71．2
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GK．　H　　6025

GK．　H　　6026

GK．　H　　6027

GK．　H　　6028

GT．　MM　7734

GT．　MM　7735

GT．　MM　7737

GT．　MM　7738

GT．　MM　7739

Left

Left

Right

Left

Right

Right

Left

Left

Right

30．1

26．1

41．2

29．7

45．4

19、7

33．5

38．2

39．3十

18．9

20．0

31．9

25．5

31．8

11．8

22．0

27．3

22．5十

2
7
5
65．5十
8．6

6．3
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　　　Re7ηoγゐs．－The　present　species　shows　the　following　variation　in　shell－form　and

hinge　character：

　　　a）　The　present　species　has　a　well－defined　radial　ridge　Iocated　just　behind　the

sulcus　which　changes　in　sharpness　in　accordance　with　differences　in　the　hinge　plate

mentioned　in　the　following　paragraph．　The　majority　of　the　specimens　at　hand，

including　the　holotype，　have　a　broad，　rounded　ridge　（see　Pl．10，丘gs．1a，3a；Pl．11，

丘gs．6－8），　but　a　few　specimens　have　a　sharp　or　inversely　V－shaped　ridge，　the　Iatter

apparently　a　variety　of　the　former（see　P1．11，丘g．12）．

　　　b）Another　variation　to　be　mentioned　concerns　the　lateral　hinge　plate．　In　the

typical　form　with　a　rounded　ridge　the　broad　posterior　wing　of　the　hinge　plate

decreases　rapidly　in　width　downwards　and　becomes　sub－1anceolate　in　form（see　Text－

fig．2；Pl．10，　figs．1d，2，3b，4，5）．　In　the　variety　having　a　sharp　ridge，　the　posterior

hinge　plate　does　not　decrease　markedly　in　width　downwards，　but　remains　of　almost

constant　width，　and　its　extremity　is　truncated　or　narrowly　rounded（see　Text一丘gs．

4，5；P1．11，丘gs．10，11）．　The　teeth　on　the　posterior　side　are　more　or　less　straight

and　converge　ventrally．

　　　This　relationship　may　not　be　constant，　for　there　is　a　specimen　in　which　the

shell　has　a　discernible　sharp　ridge，　but　its　posterior　hinge　plate　narrows　as　in　the

typical　form，　and　the　extremity　of　the　hinge　plate　rounded（see　Text・丘g．3；Pl．11，

丘gs．9a，9b）．　Regarding　the　attitude　of　the　anterior　hinge　plate　there　is　no　signifi－

cant　difference　between　the　variety　and　the　typical　form．

　　　　c）In　addition，　there　is　an　apparent　morphological　di任erence　in　the　pro丘1e　of

the　shel1，　that　may　have　been　caused　by　a　condition　of　preservation．　The　shell　of

some　specimens　is　more　oval　and　more　elongate　laterally（see　Pl．10，丘gs．3a，3b；

PI．11，　figs．7，8，10）than　the　typical　form（see　Pl．10，丘gs．1a，1d，2，4），　which　is

quadrate　in　outline．

　　　Thus　the　present　species　shows　a　rather　wide　variation　in　shape．　It　is　probably

true　that　some　intrinsic　variation　exists　in　the　original　shells，　but　it　seems　to　have

been　exaggerated　by　later　deformation　in　some　specimens．　This　secondary　deforma－

tion　is　especially　evident　because　it　is　not　essentially　in　harmony　with　the　variation

of　other　characters．　The　possibility　of　deformation　makes　it　unsafe　to　separate　the
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available　specimens　into　different　species　on　shape　alone，　and　more　material　is

needed　to　determine　the　original　variation　of　the　present　species．

　　　Co〃2φαグゴsoκ．－This　species　is　characterized　by　very　coarse，　vertical　grooves　with

secondary　striae　on　its　ligament　area，　a　hinge　plate　with　broad，　heavy　Iateral　wings，

10ng，　slender　hihge　teeth　which　resemble　those　of　Cμc〃1αεα，　a　large　radial　depression

or　sulcus，　and　a　prominent　posterior　ridge．

　　　In　the　species　described　as　Bγ助勿πα㈱ゴs偏cαZαAMANo（1956，　Zoc．　cゴZ．），　from

the　Upper　Cretaceous　of　Shishi－jima，　Kagoshima　Pref．，　Kyushu，　are　found　strikiDgly

similar　characters，　but　it　is　distinguished　from　the　present　species　in　having　a　much

more　oblong　she11，　which　is　about　twice　as　long　as　high，　a　more　minutely　striated

ligament　area，　a　much　longer　hinge　line，　a　considerably　narrower　and　lighter　hinge

plate，　more　strongly　divergent　hinge　teeth，　the　anterior　and　posterior　teeth　being

subequal　in　number，　stronger　radial　ribs　which　cover　the　entire　shell－surface，　and　a

thinner　test．

　　　　In　the　species　of　the　genera　∧㊤εηα　and　Pγoれ）κoεあα，　Pγo友）ηo¢あo　ηZ解γゴの2sゴs

（NEwToN）MAcNEIL　has　orthogyrate　beaks　and　a　subquadrate　shell　with　a　subcarinated

ridge，　but　it　clearly　differs　from　1↓4αZsμ勿OZoαノ⑳o砺cαin　its　neatly　ribbed　shell－

surface，　a　lighter　hinge　plate　with／1η04已夕α一like　arrangement　of　teeth，　and　an　inner

ventral　margin　strongly　crenulated．

　　　　Another　species　to　be　compared　with　is∧わε存o％αgαo‘MAcNEIL（1938，　pp．30－

31，pl．4，行gs．19，20）［Synonym　of．4πα（ハわε物）ヵoκ吻％㎎ε〃5Zs　CoTTER　var．

オタαηs〃εグsαNAGAo，1928］from　the　Upper　Eocene　of　the　Asakura　coa1丘eld，　Kyushu，

which　was　hitherto　only　one　Japanese　known　species　of　the　Noetinae．　MAcNEIL

（1938，p．31）considered　it　to　be　the　most　extreme　of　the　known　species　of∧りθ協

and　to　approach　the　genus　P7αωηoεだα．　It　has　a　trigonal　shell－form，　a　strongly

ribbed　she11－surface，　and　a　lighter　hinge　plate，　as　do　many　species　of∧碗あα．　In

these　respects　it　is　distinctly　diHlerent　from　the　present　species．

　　　　S仇αγcαcθη友ηα酩（SAY）（see　CoNRAD，1862，10c．　cゴム，　no丘gs．）from　the　Miocene

of　Maryland，　Virginia，　agrees　fairly　well　with　the　species　here　described　in　general

outline　and　in　the　presence　of　a　radial　depression，　but　it　has　still　more　minute　and

closely　spaced　vertical　grooves　without　aDy　secondary　striae　on　its　ligament　area，　a

hinge　plate　with　less　arched　and　narrower　teeth　resernbling　those　of　Aグτα，　much

weaker　and　more　crowded　radial　ribs　on　the　surface　of　its　shell，　and　a　thinner　test．

　　　Ocoμγグεηoρ．－The　stratigraphic　position　of　all　the　specimens　examined　is　the

Iower　formation　of　the　Mifun6　group　of　Gyliakian（the　lower　part　of　the　tripartite

Upper　Cretaceous）and　they　were　obtained　from　both　the　northern　and　southern

wings　of　the　syncline　in　the　Mifun6　district　of　central　Kyushu．＊　The　specimens

　　共For　an　account　of　the　stratigraphy　and　geological　structure　of　the　Mifun6　district，　the

reader　is　referred　to　the　works　of　MATsuMoTo，1939　and　M▲T8uMoTo［Editor】，1954（pp．142－144）．
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are　found　mainly　ih　sandy　mudStones　on　both　wings；but　they　occur　also　in丘ne－to

medium－grained　sandstones（e．　g．　loc．、MF（f）24＆59）．　They　are　not　Iimited　to　a

de丘nite　horizon．　The　sharply　ridged　variety（see　p．45）seems　to　occur　in　the　finer

grained　sediments．・A・mong　the　species　with　which　this　species　is　associated　are；

As故酩aff．云グZ80ηo鋤s（SToロczKA），　Psθ鋤αs砂厄sノ⑳o％励s　MATsuMoTo，　Psεμ4α一

砺α城scγεη〃α伽MATsuMoTo，　S∬鋼αsp．，　and　P已γωρグη碗αsp．　Generally　speak－

ing，1協α1S％〃20れ）α　ノ㊨oη‘cαis　not　as　abundant　as　these　other　species，　although　it　is

not　rare．　At　oneユocality（MF（f）79）an　unident姐ed　echinoid　was　obtained　together

with　this　species．
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Explanation　of　Plate　10

ノレ石α∫sμ〃20’oαゴαρoηゴ6αsP．　nov．．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　．　Page　42

　　　Figs．1a，　b，　c　and　d．　Holotype．　GK．　H　6027，　from　loc．　MF（f）62，　the　sandy　mudstone　bed

　　　　　　exposed　along　the　Mifun6，　about　500　meters　north　of　Tsuzumugi，　Mifun6－machi

　　　　　　（formerly　Takimizu．mura），　Kamimasuki．gun，　Kumamoto　Prefecture，　Kyushu（H．　OKADA
　　　　　　Coll．）．

　　　　　a．　Exterior　of　a　right　valve，×11／4．

　　　　　b．　Anterior　side　view，×11／4．

　　　　　c．Dorsal　view，×11／4．

　　　　　d．　Internal　cast，×11／4．

Fig．2．　Internal　cast　of　a　left　valve，×1 1／2． Paratype，　GK．　H　6022（J．　YANAGIDA　Coll．）．

　　　Locality　ditto．

Figs．3a　and　b．　Paratype，　GT．　MM　7734，　from　loc．　K－38，　a　tributary　of　the　Akai，　about

　　　900meters　south　of　Asanoyabu，　Mifun6・machi（formerly　Nanataki．mura）（T．　MATsuMoTo

　　　Co1L）．

　　　　　a．　Exterior　of　a　right　valve，×11／4．

　　　　　b．　Internal　cast，　showing　the　hinge　character，×11／4．

Fig．4．　Internal　cast　of　a　left　valve，×11／4．　Paratype，　GK．　H　6028，　from　loc．　MF（f）59，

　　　about　1200　meters　east　of　Fukura，　Nakashima．mura，　Kamimasuki．gun（H．　OKADA　Col1．）．

Fig．5．　Internal　cast　of　a　right　valve，　showing　the　side　teeth，×11／2．　Paratype，　GT．　MM

　　　7736，from　loc．　K－38（T．　MATsuMoTo　ColL）．

Photos　by　I．　OBムTA　and　H．　OKADA
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Explanation　of　Plate　11

ノレZαZsμ〃20∫oαゴoρoカゼoαsp．　nov．

　　Fig．6．　Exterior　of　a　left　valve，×11／4．　Paratype，　GK．　H　6026，　from　loc．　MF（f）24，0n　the

　　　　　　Kanayama，　about　5　kilometers　upstream　from　its　junction　with　the　Kiyama　and　about

　　　　　　800meters　south．east　of　Saruga6ri，　Kawaharu－mura，　Kamimasuki．gun（H．　OKADA　Co1L）．

　　Fig．7．　Exterior　of　a　left　valve，×11／4．　Paratype，　GK．　H　6025，　from　locality　ditto（H．

　　　　　　OKADA　Col1．）．

　　Fig．8．　Exterior　of　a　right　valve，×11／4．　Paratype，　GK．　H　6023（J．　YムNAGIDA　Co1L）．　Locality

　　　　　　is　same　as　that　of　the　holotype（loc．　MF（f）62）．　　　　　　　　　　・

　　Figs．9a　and　b．　Paratype，　GT．　MM　7739，　from　loc．　K－38（T．　MATsuMoTo　ColL）．

　　　　　　　a．　Exterior　of　a　right　valve，×11／4．

　　　　　　　b．　Internal　cast，×1　1／4．

　　Fig．10．　Internal　cast　of　a　left　valve，×11／2．　Paratype，　GT．　MM　7737（T．　MATsuMoTo　Coll．）．

　　　　　　Locality　ditto．

　　　Fig．11．　Internal　cast　of　a　left　valve，×11／2．　Paratype，　GK．　H　6024，　from　loc．　MF（f）15　by

　　　　　　the　Akai，　about　l　kilometer　east　of　Kawachida，　Masuki．machi（formerly　Fukuda－mural，

　　　　　　Kamimasuki．gun（H．　OKADA　Co11．）．

　　Fig．12．　Exterior　of　a　left　valve，×11／4．　Paratype，　GT．　MM　7738，　from　loc．　K－38（T．

　　　　　　MATSUMOTo　Col1．）．

Photos　by　I．　OBムTムand｝1．　OKADム
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