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Abstract

TheCretaceousVampyromorphaP"""my""""sgigWれた"Sswamat thesurfaceor

inshallowwaters,differingfromthemodernspeciesV(z"PyrO花"i〃S加施γ"α〃s・

Amongmanykindsofcoleoids,theweakerIﾉﾋzwzp)"り花""sweredriventoinhabitthe

deeperpartsofthesea, anadaptationenablingthemtosurviveas livingfossils.

Cephalopodiawremainswerediscoveredasthestomachcontentsofanelasmosaurid

plesiosaurfromtheUpperCretaceousdepositsofHokkaido,Japan.Manypieces

weredmbeddedaroundtheribstogetherwithgastroliths. ThepredatorElasmosaurid

were interpretedas surfaceorshallowseaswimmersfromtheirbodymorphology

andtheycouldnotbiteshellyammonitesandnautilidwiththeirteeth. The living

Vα加Py70"""s isaweakswimmer inthewatercolumnsof300-2500mdepths,

whereas theassemblageofmolluscanfossilsassociatedwithP70""zPy"彫""ziSremains

suggestsanoff estuaryenvironmentatamoderatedepth.

Keywords:分りzxzwm)"℃/”ｵ〃s, V上J沈め"i""s,CephalopodaPlesiosaur,Cretaceous

Obiraarea, northwesternHokkaido (MatsumotoCi

α/. , 1982) .

Inthepresentpaper,wedescribethemorphology

oftheelasmosauridspecimens, discussthishabitation,

andintemretthelifehabitsofextinctRbmwm)WWz""S.

|ntroduction

At least twopairsofcephalopodjawapparatuses

werefoundinassociationwiththeremainsofelasm-

osauridplesiosaur (Figures1,2). Thecephalopod

jawswere identifiedwithP""""""""Sgigrz"花"S

(Kanie， 1998).Weinterpret thisoccurrenceas

indicatingthatP. gigZz"/e"Swasapreyitemofthe

elasmosaur. Theseinterestingassociationof two

kindsofanimalswasnamedtheObiraspecimens

no. landno. 2. TheObirafossilmaterialwas

embeddedinacalcareousnodulefromtheLower

SantonianoftheUpperCretaceousdeposits inthe

Descriptionoftheelasmosauridspecimens

Obiraspecimenno.1 (Figures1,2 ;Tablel)

FromtheLowerSantonian.M.Tatematsucollection

(MT, partlybankedintheGifuPrefecturalMuseum)

Loc・R4701ofMatsumotoaα/, , (1982), themiddle

steamoftheObirashiMRiver, northwesternHokkaido.
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Tablel Measurements(mm)oftheelasmosauridbonesintheObiraspecimenno. 1

Veltebral Ant. -post. Width ｂ
Ｑ

Ｒ

く

Length Width
centrum(V) length

V1

V2

V3

V4

V5

V6

40＋

44

48

46

42

31＋

69

75

71

58＋

59

68

C1

C2

C3

C4

C5

C6

85＋

50十

44＋

105＋

200十

210＋

｜
訓
躯
配
配
幻

Vent, rib Length Width
(G,Gastralia)

Phalange
(P)

Length Width

G1

G2

G3

G4

G5

G6

G7

G8

G9

G10

134＋

210+

270＋

170＋

290＋

120十

260＋

75＋

100＋

140

＋３

４

４

４

４

４

４

３

２

３

１

１

１

１

１

１

１

１

１

１

P1

P2

P3

P4

P5

P6

P7

P8

P9

P10

P11

０

１

１

２

３

３

６

４

５

９

７

２

４

３

３

４

３

２

２

３

２

２

０

８

８

４

６

０

２

９

１

４

６

１

２

２

２

２

２

１

２

１

１

Humerus(H)

Total length
Rightheadlength
Rightheadwidth
Minimumwidth

Minimumthickness

Maximumwidthofdistalpalt
Maximumwidthofdistalend

180

72

70

72

51

90＋

52

Thebonesarevariouspartsof an incompletely

preservedspecimen. Theyconsistof8vertebral

centra (V),6ribs (C),10ventralribs (G,gastralia) ,

2humeri (H),3carpiandllphalanges (P). The

skull andfemoraarenotpreserved.

Humerus (H) , ventral ribs (G) andribs (C) are

small-sizedwithroundjoints,thereforeitisdifficult

to identifythespeciesof thegenus. Littleridges

formuscleattachmentandtheheadsof jointsare

coarse inevenness. Thespecimenno.1regarded

juvenilebodyforthesmall sizeandsphericalhumerus

asCaldwell (1997, fig. 5) haspointedout. The

ellipsoidvertebral centra (V) onlywithneural arch

of joint surfacewhichareseparatedfromaneural

spine (ns). Theslenderbonesofbothmarginsare

sharp-toppedwithshallowgroovesare identified

ventral ribs. Thesemorphologiesaresimilartothe

2ndthoracic-lumbercentrumofSc""Sα"γ〃scf.

"αz"0"under theElasmosauridaewhichPersson

(1959,pl.8,2a-b) pointedout.Weidentifythe

specimenno.lasEY"sMOSfzz"wssp

Thespecimens ispartiallyartj

tengastrolithsandl5cephalopo

partiallyarti

tengastrolithsandl5cephalopo

At leastculated

djawsare located

intheventralpartofthebody.

Obiraspecimenno. 2 (Figures3, 4 ;Table2)

FromtheLowerSantonian. Hamamotocollection

(Hm) ． Loc.Uppermost streamofeastbranchofthe

Shimo-kinenlrtsuRiver, atributarvoftheObirashibe

River. Incompletebonesareconsistof6vertebrae

(V),8ribs (C). Aischiumisobservedat the

oppositeside (Figure3-I). Notoothpreserved.

Vertebrae (V) arefairlylarge-sized. Theyare

comparedwiththedorsal vertebraefor the joint

withneural spines (ns) ,without joint surface in

thecaudal rib. Eightribs (C) areincomplete. The

marginalpartof the ischiummadeof triangular-

flatbone, issimilartoischiumofA/""sα況畑s"991.

Basedonthesecharacters, thespecimenno、 2 is

presumedanadultbodyoftheElasmosauridae.

Thelength,widthandheightofthevertebraeare
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』
②



14 YasumitsuKAN正,YoshikazuHAsEGAwA,YoshihikoOKAzAKI,andMasaeTATEMATsu

一一、

7獄､,<／ Elasmosauridbon S
Ⅱ、、、

、 、
、

、-

斗
《
Ｇ

numerus

vertebra

gastralia
rib

phalange
radius？

ulna？

園 Ｖ

Ｇ

Ｃ

Ｐ

Ｒ

Ｕ

V3 Ｉ
Ｊ

Ｉ

T13
｡●

■丁 ■

、へ、

y鶴;;漁･ ネザワ卸頓争V2V2V2 心
塁
い

I

、
、
雨逆‘5､

泊
■唾■

蕊蕊G5G5
一一一

j

（

（
I

、

、
レョ
え

V11
〆
越
衛

蛾ⅢV緊
nsYM!il llns測り |リ| !il l》ns

『
甲
負

■
ｂ

Ｆ
判
心

888
、

③ 『.｡"･『寺子1
■ ■ ■ ■ ●

Rfjz.､弓

四年杢叶

■や凸

■●凸

。■叶唾

■ ■

串

『舞令?葡、
自も昌之･･具・,‘尚蕊蓮ﾐきく乏
句 b

至G3､ﾐ＜高 うタリG10C7

:酸茎菫2&､G22G1G1

ﾉ/ﾍﾞ
／、
〔

供 唾し
ぐ

く 〔

幻
吠
Ｆ
〃
蚕
同
一

■ ●■ ●■ ●

無で
Hざ夢 申

“
面口

M 1--ン 、
〆 、

呈含_どこ~ ～MT14-MT12、
回
、
⑦ 篝

P
C3kC3 ､

~

P5

P6 〃◆今仏
｡ 内 一
〃◆今仏
｡ 内 一

P
ⅢP11

山 岡 ぐ
P3

〕〕
凸

夕 ｡
｡

凸

夕 ｡
｡

I V8 ■
■

魯一
ジ

ー 凹勧

鰯
し ､

(U
夢 C

cR，
冬

○’’’＠

"gastrol ithP
●凡

-cephalopodjaw
の

10cm

Figure2. TheObiraspecimenno.1(MT)madeofelasmosaurid

Jaws． V: vertebralcentra,ns : neuralspine,C: rib,G

P: phalange・ Bonesreticulatedhavebeenremoved. ×1/5.

boneswithgastrolithsandVampyromorph

ventralrib(gastralia),H: humerus,

analogoustothoseoftheLowerSantonianEY"swfoMzz"ws

n. sp・ fromlwaki,FukushimaPrefecture.

&Otsuka, 1972)

3) Elasmosauridaegen.etsp.indet.

Sanushube gawa、Hobetsu, southern-central

Hokkaido. EarlyCampanian (Nakaya, 1985,

1989）
”

4） αas"f0s"z"wsn.sp., @6Futaba-suzuki-ryu

lrima zawa, Iwaki , FukushimaPref. Lower

Santonian (Obata,Hasegawa&Suzuki,1970 ;

Hasegawa&Obata, 1972)

5） ααS加OSα"〃s (?) sp.

Kumaoi zawa,Mikasa. LowerSantonian(Obata,

Hasegawa&Otsuka, 1972)

6） ααS加OSα況畑s (?) sp.

Urakawa, southern-centralHokkaido. Lower

Campanian(Obata,Hasegawa&Otsuka,1972)

7) Elasmosauridaegen・ et sp. indet.

Nakagawa,northern-centralHokkaido. Late

ElasmosauridaereportedfromJapan

SeveralplesiosaurswerediscoveredintheCenomanian

toMaastrichitiandepositsof theJapaneselslands,

althoughtheheadpartswasnotdiscovered, excluding

EM(zswf0sα"畑Sn.sp., "Futaba-suzuki-ryu". They

areregardedtobelongedtotheElasmosauridae

underPlesiosauria. ThefOllowingisalistofprincipal

ElasmosauridaefromJapan.

1) """@0sα"〃s (?) sp.

Nanbu-no sawa,Obira,northwesternHokkaido.

Turonian(Obata,Hasegawa&Otsuka,1972)

2） 画αS脚0sα況畑s (?) sp.

Ponlrtsu,Mikasa.UpperTuronian(Obata,Hasegawa
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Figure3. 1,11.PhotosoftheObiraspecimenno.2 (Hm). ×1/3
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Table2. Measurements (mm) oftheelasmosauridbones intheObiraspecimenno. 2

Width

(W)

Vertebra

(V)

Length
(L)

Height
(H)

ｂ
ｑ

Ｒ

く

Length
(L)

V1

V2

V3

V4

V5

V6

62

60

56

61＋

63

31

93

94

91

94

98

74

１

２

３

４

５

６

７

８

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

95＋

195＋

265十

270＋

267十

120+

125＋

90＋

170

65十

46＋

62＋

41＋

Ischium

Length
Width

０

２

８

７

１

CampanianMaastrichtian(Hikida,1997) situatearoundthegastralia (Hikida, 1997).

TheObiraelasmosauridspecimenno.1mightbe

juvenileconditionbasedonthesizeofgastrolithsas

comparedwiththoseofthespecimensfromFutaba,

HobetsuandNakagawa. Thiscanbesupportedby

anatomical featuresoffusionbetweenneural arches

andvertebral centra(Brown、 1981) .

Aspreviouslyknown, theElasmosauridaespecies

havestomachstones. Brown(1904) suggestedthe

functiontobethebreakupoffood, basedonthe

remainsof thegastricpart of theelasmosaurid

sDecimenfromtheConiacian-SantonianNiobrara

Formation; theremainsconsistofgreatnumbersof

fishvertebrae, severalpterodactyl bones insmall

pieces, sevenbrokenscaphitidammoniteshells.

Masarre (1987)estimatedthefunctionoftheCretaceous

elasmosaursamongMesozoicmarinereptilesthat is

suitableforprevDreferenceofsoftbodies, basedon

slenderandcurvedtoothmorphology. Thereafter,

manyideasongizzardstoneshavebeenproposed

(e.9.,Skoczylas,1978; Steel,1989). Itisknown

thattheNilecrocodilesC"0CO伽/"s"/0""scommonly

havegastroliths. Cott (1961) notedthatchitinous

operculaofampullargastropods, theirmaindiet,

areusuallyfoundunbrokeninthestomachscontaining

stones,after thecalcareous shellsandsoftparts

havebeendigestedwithgastricjuice. Hesuggested

thestones serveahydrostaticfunctionforstability

inswimming. Basedontheassumptionthatstones

weighonepercent ofadult bodyweight ; they

could lowerthecenterofgravity. This ideawas

applied toC"""2 /""0S"iSbyDieffenbach (1979) .

Darby&Jakangas (1980) suggestedthattheCampanian

Gastrol ithsandfoodofElasmosaurs

TheObiraspecimenno.1shows theoccurrence

of twopairsofupperand lowercephalopodjaws,

withoutcalcareouscovering, associatedwithstomach

stones intheventral partoftheelasmosaurid. We

conclude, thecephalOpodswereswallowedasfood

bytheelasmosaurid. Theexistenceofpairedcephalopod

jaws indicates that theywerenotgroundorcrushed

bygastroliths. Thechitinous lamellaemadeof

were indigestiblebygastricjuices.

ThePγ”α柳Pyγ0/“"zjs iawremainsweresituated

amongvertebrae, ribs, gastralia, phalanges and

otherremains intheventral partoftheelasmosaurs.

Thecephalopodjawsoccur inthestomachareaof

thereptile, alongwithl2piecesofroundtooval

pebbles identifiedasgastroliths. Themaximumsize

ofstomachstone is42×23×8mm(chert),minimum

size is l6×6×10mm(sandstone) andmeansize is

25×18×12mm・ Themaincompositionofstomach

stones ischert, next inabundance is sandstone,

thenmudstoneandandesite.

AnEarlySantonian画αS加OSα"畑Sn. sp. (estimated

bodylength7mwith3mbreadthbetweenbody

paddles) hasgastrolithsofO.7-13.5cmindiameter

(Obataαα/., 1970 ;Hasegawa&Obata, 1972) .

TheEarlyCampanianelasmosauridfromHobetsu

bears l6ovalpebblesof2-7.5cmindiameternear

thegastralia. TheElasmosauridaefromNakagawa

havelO2pebblesof0.2-3.8cmdiametermadeof

chert,sandstone,mudstone,andandesitewhich
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morphology.

Vα疵Pym"""sdiffers fromcitrateoctopods in

havingapairoffilaments,photophores,emerged

funnel, gladiusandtwopairsof fins at certain

growthstages (Pickford,1949;Okutani,1984) .

PiclJord(1946)determineditsverticalandholizontal

distributioninseawaters, thendetailedtheexternal

anatomyoftheanimal. Herviewis thefollowing:

V.加"加α"S isweakswimmerof thebathypelagic

zone ; thevlive inthewatersof thelndo Pacific

andAtlanticOceans inadepthat300 2500meters

andaremostabundantatl500-2000meters. The

water temperatureat theirdepth1.7 15．5｡Cand

mostcommonly2.0 5.9｡C, thencethisspeciesis

anoligopaerobicone (oxygenvalue 1.00-3.99

ml/L). Jawapparatusesofmaturefemaleofare

longerthanthoseofmales. Roper&Young(1975)

reportedtheverticaldistributionofV.加允"""s in

offCaliforniawatersbeinglOO 200meters (water

temperature3 6｡C; salinity34.4-35.4 ; oxygen

values, 0.3 0.8ml/L) and45%of thecaptures

occurredbetween600and800meters.

Young,J.Z. (1977) concludedthatytz碗'yf'0"""s

加施γ"zz"sprobablyfeedsondiatomsandcopepods,

judgingfromcropcontents, andhas astrange

mixtureofnervoussystemcharacteristicsofdecapods

andoctopods.Young,R、 E・ (1972) discoveredthe

existenceofphotoreceptors inthemantlecavityand

assumedthat thismayfunctiontodetecta luminous

contentinthewaters.

BasedontheexistenceofjawplatesofVIz脚，WWoie""s

加允γ泥α〃s inthedietof spermwhales caughtoff

PeruandChile, Clarke師α/. (1976) reported3.3%

(wetweight) ofvampyromorphs amongvarious

kindsofcephalopods. Usingtrawlnets,Vampyroteuthid

jawplatesoccurred0.17%atoffDurban,0.07～6%

offDonkergat, and0.02% in theAtlanticSea,

respectively(Clarke, 1980 ) .

plesiosaurA/zα政zs""s (?) oftwometers longlrtween

bothpaddlesusedthestones toincreasebodystability

whileinthewater,i.e.,forhydrodynamicpurposes

ratherthanforgrindingfoods. Thesphericityof

gastroliths (197pieces, totalweights8841gm) is

similar tothat ofriverpebbles ; thestonesmay

havebeeningestedbytheplesiosaur inanestuarine

environmentofariver. Aninterestingfoodlinkis

alsolmownktweenlateLiassicr℃ptilesandcephalopods.

Thechitinousarmhooksofcoleoids (prey) exist in

theventralpartof ichthyosauridS花畑〃"f)gWs""ssIc-

cOS/a畑s (predator) at thedisplayinthemuseumof

TUbingenUniversity.luDmgenUniverslty．

LocomotionsystemsofPlesiosauria

Theelasmosaurid, preyinguponP7ozxzMPy"""IziS,

weresurfaceorunderwater"flight" swimmersassumed

fromtheirpaddlemorphologiesandcharacteristic

constructionmadeofpectrum, pelvisandgastralia

basedonthefollowing:

Robinson(1975) considel巳dthefunctionalmolphologies

ofplesiosaurs. Theyswambytheirfourpaddles

resemblingthoseofpenguins, seaturtlesandotariid

pinnipeds. Theswimmingpropulsivehydrofoil

paddlesoftheplesiosaurstransmittedtheirtension

andcompressionthroughthepaddlestotheventral

basket (Robinson,1977) composedofcharacteristic

pectrum,gastraliaandpelvis. Thus,theswimming

formoftheplesiosaurswasconsidel℃dto lrunderwater

G6Hight"mannerof hydrofoils.

LifehabitsofVqmpyroieuIh/s /nfemo//s

I/tzwzpWo花"/〃S加允碗α"S, knownasalivingfossil ,

i.e.,singleorder,family,genus,andspecies,has

theprimitivenatureofdibranchiatecephalopod

(Robson, 1929 ; Pickford,1938 ; Jeletzky,1966) .

Pγ0沈z柳')"℃彫""sgigtz"花況S, newlydescribedbyKanie

(1998) isconsideredanancestor toV.加施γ〃α"s，

andtheecologyandphysiological characteristicsof

modernspeciesmaybeusedtoexaminethisextinct

specles，

Bandel&Leich (1986) regardedP/csjO"ze""ziS,

”〆砿ﾉzM"zisandTMcJZ)Wz"〃sfromtheJUrassicSolnhofen

Limestoneas theVampyromorphabasedontentacle

andgillmorphologieswithout informationonjaw

Paleoenvironments

TheenvironmentsofP"zﾉα畑”γ0花""zisandthe

elasmosauridwereconcludedtobeoff-estuary

moderatedepthwaters,basedonanalysesofdeposits

andassociatedmolluscanfossils.

AccordingtoMatsumotoaα/. (1982) , thestratigraphic

occurrenceoftheelasmosauridspecimenwas inthe
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lowerpartof theU1Member intheUpperYezo

Group,i.e.,LowerSantonian"d.Theelasmosaund

andP70""'ym/ezM/"swereembeddedinacalcareous

noduleinclaystoneswiththin intercalationofacid

tuff, andassociatedwithlargebivalviaIWO"γα脚"s

(P/"y"γα脚"s) α加α伽S“Szs・ Thesamehorizonof

lrd(Loc.R4701b) commonlyyieldaz"zCS"CSSgwz"cOs/(z/zIS,

K"的""s ("""zosM) js"た｡z"i,α迦加""sdafsE"”"”

andPo/ypiyc加C""s (S"6p/yCIzOcCγas)y""e"se. The

samebedjustabove (R4701a) andjustbelow(Loc.

R4701c, d) alsoyieldIwOc""wwS~(P/"光2m加"s) α""紬一

sg"szs． Thepreservationof thesefossils is fairlv

good. BasedonTanabe""/. (1977),themolluscan

assemblageofthelowerLowerpartoftheU1Mem"r

is乃勿""wzMs (S"w奴"悔加zIs)wzzJ"Mz7"(62%) , 7b"敷加Z花S

g/a勿況s (16%) ,Dα柳es""""csi (13%),K"c"加"2S

(Neo"20si") is/zIhα”ai (4%) 、 S"6"yc加c""s y"6(z""se

(2%) ,Gα""yc""fle"sg"ca加加(11%) andindividual

specimensofC."""/""畑腕, Iw0c""""s (P/"yc"Iz加況s)

α加αだ"se"siSandMW07""sszzc""潅"SzS･

Recent studiesonMesozoicammonitesconclude

theyweremostlybenthicanimals. Amongabove

species, tetragonitidanddesmoceratidammonites

whicharesmoothorweaklyornatemorphotypes

inhabitedoff-shoredeeperwaters (Tanabe,1979) ,

although"0""加況s (Spﾉz”0“γα加拠s) 邦α況加α池"hada

pseudoplanktonicmodeof life (Tanabe, 1978) . In

theObiraarea, the inferred lateCretaceouspaleo-

landmasswas locatednorthwestwardnot farfrom

southeastoff shorewaters (Tanaka&Sumi,1981) .

Toshimitsu (1985) presumedalarge-scaledestuary

andSantonianoff-shoredeltaareaabout50km

northornorthwest fromlocalityR4701. Thedepth

recordofoff-shorewaters isunclear. However

themaximumdepthofextantMz"""swithchambered

outershells (Tanalr&Kanie, 1978) andjawapparamses

(Kanie, 1982) similartotetragonitidammonitesmay

notexceed600m(Kanie&Hattori, 1983),and

appliedhydrostaticpressureequivalents tothedepth

of785to830misconsidered to themaximum

depth (Kanie&Hattori,1983). Thesefactssuggest

thatP"0〃α加Pym/e""sassociatedwithtetragonitid

anddesmoceratidammonites inhabitedoff-shore

watersatamoderatedepth.

Strategyand l ifehabitsofVampyromorpha

Strategy

LivingVtz加”γ0花”〃S"Z/@"""S, asinglegenusand

speciesunderVampyromorpha, lives indeeper

waters. Theyaretypicallivingfossils,andpreyed

uponbyspermwhales. CretaceousP7り次z加妙℃彪況i〃s

grgn"/2"swaspreyeduponbyelasmosauridreptiles.

Itwas larger thanmodernspeciespresumedto

swimatsurfaceorshallowwater(Table3). Vam-

pyromorphhavechangedtheirmodeof livesduring

thepost Cretaceous time,andcouldsurviveas

"livingfossil3.

Lifehabits

y［zwfpym"""s加庇γ”"s isaweakswlmmerinthe

watercolumnsof thebathypelagiczoneat300 to

2500mdepth inthe lndo-PacificandAtlantic

Oceans (Pickford, 1946 ;Roper&Young, 1975) .

Itsblackbodyandexistenceofphotoreceptersare

anadaptationtothedarkworldwithoutlight. The

jawapparatusesofV""zPym/e""s伽花加α"sareoften

found inthestomachcontentsofspermwhales.

The largerforms (bodyof2kgwetweight) have

jawsofl8mmhoodlength (Clarke,1980). (Figure

5-Present) .

LateCretaceousP"""Py70花”〃S邸“""ZISwith

giant jawapparatusesof29mmhoodlength, and

hadbeenpreyeduponbyelasmosauridplesiosaurs,

asurfaceor shallowwaterswimmer, therefore

CretaceousVampyromorphsarethought toflourish

at thesurfaceorshallowwaterswhichwererich in

foods. The.associatingmolluscanfossilsalsosupport

anoff-shoreconditionatamoderatedepth. (Figure

5-Past)

Cretaceousvampyromorphs succeeded inshallow

surfacewaters bearingvariouskinds of foods.

Thereafter, theyweredriventodeeperseaswith

fewrivalsduringpost Cretaceousagebytheappea-

rancesofvariouskindofdecapodsandoctopods.

ThisenabledmodernVa加py70/e""s加彪γ"α〃S， a

weakswimmer, tosurvive. Thesimilarstrategy

wasadaptedbyMz〃"〃s、

Conclusions

Asalreadyknown, theObirafossilmaterial from

theLowerSantonianinclude分り""埴WWoi""sgi.gZ""s
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Table3. Comparisonbetweenmodernl/ﾋz""Wo"""s加允"1α"SandextinCtP7O"加似)"ひ花""Msgigrz""s injawsize,
bodyweights,modeoflife,habitatsandtheirpredator. Lj : lowerjaw

VampyrofeLﾉが7/s/"/ema//s

(Recent)

PI･ol/ampyrofe"f/7/sg/ga"feLﾉs

(EarlySantonian)
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whichwerepredatedbyelasmosaurid. Theexistence

ofPγ”α柳P〃0花”ﾉzisgigrz""S intheMesozoicwaters

amongthe littleknowncoleoidsgivesaclueto

restoretheecosystemoftheCretaceoussea.

l) Elasmosauridswere interpretedas surfaceor

shallowseaswimmersfromtheirbodvformsand

it isunlikelycouldbiteshellyanimalswiththeir

frail teeth.

2） ExtinctPγ”α柳Pyγ0だ""ziSgig""""Shadafairly

largebodyjudgedfromits jawlength,andthe

specieswasgoodfoodfortheEI"swOsα"畑s,because

Pγ0次z加加γ0彫""sbodywas softexceptforthejaw

apparatus.

3) ModernVZz柳bWO彫"/〃s加彪'Wα"Sofreducedbody

size inhabits the lowtemperatewatercolumnof

thebathypelagiczone.

4) TheMesozoicVampyromorphausedtoswimas

thesurfaceor inshallowwaters, differingfrom

themodernspecies. Amongmanykindsofcoleoids,

theweakervamDvroteuthidsweredriventoinhabit

thedeeperpartsof thesea. Thiswas thewayof

adaptationenablingthemtosurviveas living

fossils.

References

With*,inJapanesewithEnglishabstract

and**, inJapanese.

Bande1 ,K.&Leich,H.

1986 JUrassicVampyromomha (dibranchiatecephalopods) .

Ⅳ、乃~Geoj・P"""/. ノWZ., 1986(3) : 129-148.

Brown,B.

1904 StomachstonesandfoodofPlesiosaurs. Scig"",

N.S. , 20: 184-185.

Brown,D.S.

1981 TheEnglishUpperJurassicPlesiosauroidea (Reptilia)

andareviewof thephylogenyandclassification

ofthePlesiosauroidea. B"〃． B""shMMMs、Ⅳ“、

班鉱, (G"/,) , 35(4) : 253 347.

Caldwell,M.W.

1977 LimbosteologyandossificationpatternsinCrypto-

clidus (Reptilia:Plesiosauroidea)withareviewof

sauroptrerygianlmbs./.I/W."/emfr.,17: 295-307.

Clarke,M.R.

1980 Cephalopoda inthediet ofspermwhalesoI the

SouthernHemisphereandtheirbearingonsperm

whalebiology. Disc""yR""rs,37: 1-324.

London.

Clarke,M. R. ,McLeod,N.&Paliza, 0.

1976 Cephalopodremains fromthe stomachsof the

spermwhalescaughtoffPeruandChile. ノ.Zり0/・ ’

180: 477-493.London.

Cott,H. B.

1961 Scientificresultsofan inequity intotheecology

andecon()micstatusoftheNileCrocodileO'0co"/zJs

陀"0"“S inUgandaandNorthernRhodesia． ？"噸．

Zbo/. Soc. Z,伽""2, 29: 211-357

Darby,D．G･ andJakangas,R.W.0.

1980 GastrolithsfromanUpperCretaceousPlesiosaur.

ノ. Pα/eow/・ , 54: 548-556.

Diefenbach, C. O. daC.

1979Ampullaridgastropod-StaplefoodolQzjが江加鰄加s"is？

Co"", 1979: 162 163.

Acknowledgments

WearegratefultoMr.A.Hamamoto,forproviding

theObiraspecimenNo、 2.Dr.H.Nakaya (Kagawa

University,Takamatsu),Merrs．R.Aoki (Yokosuka)

andDr.E.L.Nicholls (RoyalTyrellMuseum，

Alberta) forgivingcommentsontheelasmosaurid.

Dr.M. Ota (KitakyushuMuseumandlnstitute)

andMr.K.Shikano (GifuPrefecturalMuseum)

gaveconstantencouragernent.



21Vampyromorph: pastandpresent

1949 1/twzbWﾏﾌ/""s"e7Mz"SChun.Anar℃haicdibranchiate

cephalopod. I1 ．D""-R"r. , no. 32, 132p.

Robinson, J.A.

1975 The locomotion of plesiosaurs. 〃〃Cgo/.

Pα/"(ﾌ"r. ,AM. , 149: 286-332.

1977 1ntracorporal forcetransmissioninplesiosaurs. JV.

jb.Geo/. Pα"伽j . , A6h~ , 153: 86-128.

Robson,G. C.

1929 0ntherareabyssaloctopod,M〃α池/"""sb"bei.

P70c.ZOO/. S(x.LoMi", 1929 : 469-488.

Roper,C. F、 E.&Young, R.E.

1975 Verticaldistributionofpelagiccephalopods. S疵"ﾉz、

COWb. ZbOl. , no. 209, iv+51p.

Skoczvlas,R.

1978 Physiologyof thedigestivetract.InGans,C.

andK.A.Bjo/ogyO〃ﾉzgRe""α, 8 (Physiology

B) : 589-717.AcademicPress,London&N.Y.

Steel,R.

1989 Crocodiles.198p.ChristopherHelm,London.

Tanalr,K.

1973 Evolutionandmodeof lifeof』畑cewwws (S"zg"-

“γα加況s)”α況加a72"Yokoyamaemend.,anUpper

Cretaceousbivalve.Tγα邦S・ Pγ“． Pα/α印加． Soc.

〃加邦, JV. S. , no. 92 : 163-184, p1s. 27 28.

1979 Palaeontological analysisofammonoidassemblages

in theTuronianS"b師花s faciesofHokkaido,

Japan.P""o7fjo/ogy,22: 609-630.

Tanak,K.,Hirano,H.,Matsumoto，T.&Miyata,Y.

1987 StratigraphyoftheUpperCretaceousdeposits in

theObiraarea, northwesternHokkaido．*Sci.

姓〃. ,Dg".Geo/- ,Kjws"[ﾉ"". , 12 : 181-202.

Tanabe,K.&Kanie． Y・

1978 Colourmarkings intwospeciesoI tetragonitid

ammonitesfromtheUpperCretaceousofHokkaido,

Japan.Scj． R"i.Yohos""C"yMWs.,no、 25：

1-6, p1. 1.

Tanaka,K.&Sumi,Y.

1981 Cretaceouspaleocurrents inthecentral zoneof

Hokkaido,Japan.*B""C20/.S"".""", 32:

85－127．

Toshimitsu, S.

1985 Biostratigraphyanddep()sitional faciesof the

Cretaceous intheupperreachesof theHaboro

Rivcr,Hokkaido. ノ.Ggo/. S".〃加伽, 91 : 599-618.

Young, J. Z.

1977 Brain, behaviorandevolutionofcephalopods．〃

Nixon,M.andMessenger,J.B.eds.TheBiology

ofCephaloDodsSy"zP.ZOO/.SOc.Lo"",no、 38 ：

377 434.AcademicPress,London&N.Y.

Young,R.E.

1972Functionofextra-ocularphotoreceptolsinbathypelagic

cephlopods.D"カーS"Res, 19: 651-660.

Hasegawa,Y，&Obata, I.
＊＊

1972 Noteson theexcavationofnewplesiosaur.

NN". Sci. &ハ伽s. , 39: 107-121. ,Tokyo.

Hikida,Y.

1997 Gastrolithsof theCretaceousplesiosaurs from

Nakagawa,Hokkaido.** Abs".104jﾉzA7伽．M“/、

Ggo/.S".血加〃： 414

Jeletzky, J.A.

1%6Comparativemomhology,phylogeny,andclassification

offossilColeoidea． 〔加加.Kdz"s"PIzIcow/, Co72"6. ,

α汀7: 1-162, 25DIs.

Kanie,Y.

1982 Cretaceoustetragonitidammonitejaws ・ acomparlson

withmodernMz〃〃〃s Jaws，乃恒妬．Pγ“．Pαj“”r 、

S(x.""", jV.S､ , no. 125: 239 258, pls. 39-40.

1998 NewVampyromorph(Coleoidea : Cephalopoda)

jawapparatusesfromtheLateCretaceousofJapan.

Bz4".Gz"MzA"s. jVIN".HISr. , no. 2:23-34.

Kanie,Y、&Hattori,M.

1983 ShellimplosiondepthoflivingNNa""zMs.K"gDS〃"fa

U"ひ,Res. Cg""S. PaCi/YC, Occ. P"s. , no. 1:

1-35, pls. 1-2.

Massare,J．A、

1989ToothmomhologyandpreypreferenceofMesozoic

marinereptiles. ノ.V". P"/g"r. , 7(2) , : 121 137.

Matsumoto,T.,Obata,I.,Okazaki,Y.&Kanie,Y.

1982An interestingoccurrenceofafossilreptile inthe

Cretaceousof theObiraarea,Hokkaido. P"c.

〃""Ac". , S".B, 58: 109 113.

Nakaya,H.

1985 Preliminaryreportofplesiosaurianfossil (HMG1)

fromHobetsu-cho,Hokkaido,Japan.** B"〃．

〃り6師郵ノ1"S. , no. 2: 43-49, p1 . 1.

1989UpperCretaceousElasmosaurid(Reptilia,Plesiosauria)

fromHobetsu,Hokkaido,northernJapan.刀α"s･

B'oc.Pa/agow. Soc.""", JVS, no. 154, 96-116

Obata,I.,Hasegawa,Y.&Suzuki,T.

1970DiscoveryofelasmosaurfromtheUpperCretaceous

FutabaGroup. ** /.G"/. S".""", 76: 161 164.

Obata,I.,Hasegawa,H.&Otsuka,H.

1972 PreliminarvreDortontheCretaceousReptile

fossils fromHokkaido.*Mcwf.""". Scz. . A伽S、 ，

乃虎yo, no、 5: 213 223, p1. 5.

Okutani,T.

1984 Vα碗pW0花〃師S加允"""sChun.* A"α〃0/09y, 8:

402－404．

Persson,P.0.

1959 ReptilesfromtheSenonian(U.Cret.) ofScania

(S.Sweden).Aγ虎加MM""てz/ogi ocﾉzGeo/o9i, 2(35) :

431 478, pls. 1-20.

Pickford,G、 E・

1936 Aneworderdibranchiatecephalopods.A"α/ 、

"C. , 67, supp1. 1, 1-71.

1946 1/t"""O/M""S"/"""SChun.Anarchaicdibranchiate

cephalopod.I .α"fa－R"j. , no. 29, 40p.Copen-

hagen.



ワワ
色白 YasumitsuKANIE,YoshikazuHAsEGAwA,YoshihikoOKAzAKl,andMasaeTATEMATsu

』
日要

コウモリダコ目の過去と現在

長頸竜の餌としての白亜紀コウモリダコ目 （頭足類：鞘形綱）－

蟹江康光！ ・長谷川善和2 ・岡崎美彦3 ．立松正衛‘

横須賀｢'1自然博物館
群馬県立自然史博物館

北九州'1了立[l然史博物館

愛知県がんセンター研究所

白蠅紀のコウモリダコ目P"""jym彪刎〃s甑“"舵"sは，

現生のコウモリダコI/tz"pW℃花況/〃s加允"""sと異なり，浅

海の表面あるいは水中を遊泳していた． 多様な鞘形類の中

で， ひ弱なコウモリダコ属は，生きている化石として生き

残るために深海の生息域に追いやられて適応していった．

頭足類の顎片が， エラスモサウルス科長頸竜の間の内容

物として北海道の後期白亜系から発見された，多数の'瓠片

が腹肋骨のまわりに胃石とともに埋没していた．頭足類の

捕食者としてのエラスモサウルス類は， その体型とアンモ

ナイト類・オウムガイ類などの殻を噛めない歯をもった，

浅海あるいは水面付近の遊泳者と解釈される．現生コウモ

リダコは水深300-2500mの弱遊泳者であるが，

丹極北z畑p)"'0"Z"〃sの顎片と共産する軟体動物化ｲ1は沖合中

浅海のものである．

蟹江康光

横須賀市自然博物館：〒238-0016神奈川県横須賀市深田台95
YasumitsuKANIE･

YokosukaCityMuseum: 95Fukadadai,Yokosuka,Kanagawa,238-0016,Japan

長谷川善和
群馬県立自然史博物館；〒37()-2345群馬県富岡市上黒岩1674-l
YoshikazuHAsEGAwA.

GunmaMuseumofNaturalHistory : 1674-1,Kamikuroiwa,Tomioka,Gunma,370-2345,Japan

岡崎美彦

北九州市立自然史博物館：〒805-0061 編岡県北九州市八1l蜥東区西本町3-6-1, 八lll冊駅ビル内
YoshihikoOKAzAKl.

KitakyushuMuscumandlnstituteoINaturalHistory :Yahata,Yahata-higashi-ku,Kitakyushu,Fukuoka,805-0061,Japan

立松正衛

愛知県がんセンター研究所：〒464-8681 愛知県名古屋市千種区鹿子殿1-1
MasaeTATEMATsu・

AichiCancerCenterResearchlnstitute :KanokodenChikusa-ku,Nagoya Aichi,464-8681,Japan


