30 ¥ b [

1) Puppigerus Tl3, SAAIEREO =HFHHEOEMLEANDRENTH VA S LEBDH LN
B, VERARKST 22ETIRIEV. ChobFitos 3 7 A0 LHEBO RO <
ChiABRRO DLV KREL, TLAMZ V7Y ZEBOLOICEHEL L TWA, Bt
DI HAFOIEFRIAZEIT LIRS T W WA, Eochelone TIEZT D% 1 5AEFIC
a[#) 4 AEENRE L O aREE b b B, (BRABEAOEHE).

fthry, #Hgrito D 2 H AR (ZoFEMLER. BUTTosERLEIATVLERW), f
it - BEErit D Syllomus*° Proclpochelysl®, THICHAED 7 I 7 AED L8 6 [T,
WIFNbAHIEEO =M OREICLD, EERANE -2 L LAVERLL S,

B=4CDSyllomusDAMIERIEY I A AR E LTEFLIEMARNCEIHL, FHHE
DIFFhRICMET A THRTH D (WEEMS,197) , —RT 3 LBl A+ A DX
I THAEN, ZAMEIGENARICFE L 2 AMIBEO VEROME R IT- 20 SERT
&, CHEHETHLIIED Y I A AENSRELLLOTHE I LERL TV A,

ik, BOBRVWThoNEETL LRELDIGEBERS, JEiKyM1<vI1PET
¥ IH A Syllomus TREKTH 5. RFLEFRVINLIEEL -AREOHETHE
{ #E5&9 B, Eochelone® Puppigerus?s B =i O 2 A AR TIHIEBOEMHIZES
HE 15 (M. pubi—tibialis) & AIEBE ) (M.flexor tibialis internus) &3 2 At
MROEWIR L L > TWA(ZANGERL,1980) . Syllomus®EF 5% I /7 A DB TR
C3i% < { U (ZANGERL,1980;ZANGERL et al. , 1988) . 735, o4 7 I A AEE
12 KRB ORI & Syllomus DR O AEENH A (9 - 10;HIRAYAMA , HEfiffr).
@ Fo kAT HEBE(Protostegid Grade;[X6)

HHLED Y 2 AABEOPICIBHEEOEANR I A TITHETRESTOHRELE—HNH 5.
ZhiE 7 o b RFHEH(Family Protostegidae)& LTEEDH B I LD TE LG
T, bk ?D Protostega(Coniacian~FHilflCampanian) % Archelon (#%MCampanian)?3
EDOERIEY I AENREDOREL LTIECMSNTVS(ZANGERL,1953) . CO 7o
PR TFHBREO LB TR, @E0IREYT 3 A AR H AT BLEAN Al
RIZHRSTHRETH B, -0, LR HRICHEET B EET I HABREDO LD
ERUTHAH, ZOHAMIZ BRI ORHERICHE - £hLT0s, -7, A
72T M Am» S THANER FLOHRREETDO I —8rRI 57513 TH B,
F/, AMAEEOEGE» SHRFITEMIES O LFREORWCESA Be BOLER
DIFEL) HEBH o5,

Cenomanian~Turonian® Desmatochelys® i, 7o b X5 HEEOLDEL
TIEHITEBMIIREEICS 5 - E X 5N 5 (6A-C) . Desmatochelys Tl3RiEM o Rz
AIEEOERE=HIETH D, Allopleuron P FIEHIIE D 3 A A FHEW, AR E D
JAEBDOMFEONT Al ld - 2 D HEZETE A (ZANGERL&SLOAN,1960) . Desmatochelys
D LDk #EE EREYPEnglandDGault@H» SEEH T 5 (KI6D-F) . FEH I
[6/8 & © Desmatochelys® b D & Bbh 8B DM %A L THE D (HIRAYAMA, #E{if
), EREEbIDOEICEE L.

Desmatochelys & 0 FIERIISIREEICH B EBbN A8 EE 7T 5089 > D EHD
Cambridge Greensand/@ & VEETZ 3 (M6G-1) . ZHNIEE S { Gault/EH 5 Lower
Chalk/@(Cenomanian)iZ i F TEET 5 Rhinochelys (B L 7c8iE & FHICL DM S
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naN, ZoMEEPHEIREDR. E dDesmatochelys X D EICHIGEHITH S ;¥
10;HIRAYAMA, ¥ffih) ICRIETE 50 TRIEVWAERS. COLWBRER o bRFTH
BREOAMIEREZRATIZIVAED, BEANIVWIE, MIRENLDEMIBICH BT
&, E-MEEEEGL KMB O 1S E O S CDesmatochelys L Y [FIE E X 5.
Protostega gigas® ArchelonTld, SMUREOESHE~OEF D, FEMA R
Sid, BEREMIHMEL AL EEFTHS (K6P-U) . HEP/MUIZE IR & 3
AT 0, AIREDRENM FR~FE b ES. £ LIEFLAT A SO A RIS
Archelon TE L {, BE=#LIFOA 4 AEITEP T 3. Protostega & Archelon T i3
Bt AmoniEs - KL, EflEoESOmEHOMfEHEEd BEMAETHSL, W
FThbLEEMBOPRELE ICIET 5. JLKEE D Protostega © & FHIBE #5571
Fa—sTHbHIEbHD, WINLEFCLBZEENELL, T &ICTOIEEFmER
BRARPTH B, 7o k27 HEFEO/MIZERIZHE CH 5. JLKkDConiacian~ T Hl
Campanian® Protostega {3 ZANGERI(1953) 12 KA D P. gigas DftiZ P, dixie &
P.potensZ & TH, T OMHESEFREPEEERICL > TELALLOTHY, P.gigas
D 1T+ TH A D, Protostega & Archelon TIHEIALDNBEETH A T & bFFRET
% T 5, Protostega gigasD RN DFEA(AMNH1502) T iE LR (1H#EE TR 345
I L7, Archelon 3 ICE K THEAZA(YPM3000) THE LFEE 3 2K65emili#E L TW
5 (WIELAND,1986) . 7272, ZORADBEET &AM EBEFLOBFHEEAE L Tuviin
DT, Archelon |\ EiZEKICHE L7zalfEtEN S 5. 1035 Archelon ischyros @ RizUEAR
(YPM3000) ##xBTHAILTONTED, OHECERNEALZE > TV ALY, FEHO
BEI3FE & LTYPML783%[E U { YPMATHD R BHFIEARICL - TV 5.

% 7z Desmatochelys? Notochelone (%), Protostega, Archelon T3 HE 1AL
FCEIRICEIAY D, I Protostega® Archelon Tl E O/ AR LB s B R O S FH 1Y
BEEE->EWHIERIEEZ&£E9 5 (WIELAND,1906,1909;Z ANGERL & SIOAN,
1960; F& DEIE).

bk D Niobrara Chalk2JE(Coniacian~ F#Campanian)? SEEH Liz/hE (Wd'h

LREZT0mE T Th 20, {LBOKEISHEDbDLEZ SNS) DMLz LHED
3 5, Desmatochelys & Protostega « Archelon D BB ERTEELZONE HLOM 3
Hb3 (FeM-0) . 2% Y, hoTEAMIEEDIILP, WRiEl - KM, Es0OKE
OB WD (L 13 Protostegalc T 5. RO UnAKEW T &P, HE
HA L EWE I DesmatochelysiZfdl TW5, T o ® EFiE 11, Chelosphargis & WEE
Nn3, F&LTHEISHISNS/NED 0 b 27 A (RAOEKRTHEFEAOmIZE
Thb) ODbDEEZ S5NA(LZANGERL,1953) .
Protostega copeildit# @ Senonian(Coniacian~Campanian) & 0 EEH L 7z H80cm 13
EOPREDARZZIOTo P RTHETH A (WIELAND.1909) . ZANGERL(1953)1d 2
AHREORBRBICHE D X Archelon T & ¥ 128, P.copei OB R E A (YPM 1787) i3
Protostega Archelon® Wi & SIHBICHEIL B P copeild & U ChelosphargisiZifiéz
BEKAE o hXTHETHD., BIRICHHEINAREbLDOTHS. €D EHEIIER
NELL FHEIARETH AN, 2D FoE— 2 3 v Protostega & W H & D
Chelosphargis\ZH{l L TW 5,
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Protostega eaglefordensistdZANGERL(1953)AiTexas{®D Turonian/ S Lol
hAMOSo b7 2HETHD, HFHOBHOBESL LEB3OFadl— a VIdP.copei
I L TR TH B, A, ZANGERL(1953) DitiiER D ICMBETH YD, FLH|ER
ZOHREA(TMM2) ZRTVRVWOT, ZOMELHEZMEREITHPTH 3.

# 72, England ® Gault &, 5 Lower Chalk/& (Cenomanian){Z 7 TL YDEKKER
(1889b)4= & 0 3Bl L 7o BB 1 H D X Protostega anglica & i $ S 7oL G BB E
We 5 ([GeJ-L)As, FoRaEv/AMEREEE RFFTICLLAT, #EHNLETo

b ZF AL A, AL OREAT P AMB O E S OLE 12 Chelosphargis & U FliaH)
Thh, HENICEZ S L ProtostegaBIZiZE&EFNLW (H9) . wFhicd Xk Fo b
A THEBED D 3 H AFOMELNED BEISEATHWI I EERBRLTVA.

A —Z b7 Y 7 ® Albian# H ® Notochelone(Gaffney,1981) b FH DB E T H P
LB ORNE I Desmatochelys \ICBEPIL TEY, Mo 7o F A7 HIORETHAH
FiEEWisW, Yo hzFHERCOMIch, KO0 Y ET (Albian?,GAFFNEY,
BUE) 447 (Albian~Cenomanian;NESSOV,1984) , =2 — Y —F » F(Campanian
72\ L Maastrichtian; WIFFEN,1981)ic bR TZ 228, LWIFRLHEPHBTHD, %
O PIRE O E IR, 19916F 8 A IS I & 4 R TR CF B IF AR Al il &7 it oD
chif /T B AR (PE Turonian) & #E L HIHE, MEEE2ETCHEBNLE o 27
RO RIFRIF A (TUT262) 2L, HHEEHTVWS. COKIICTo b XT
HERABRLICHBVLTRIERAESHERLTHD, Albian~Campaniani/MiF Tt b
BRATERLEY LA AHTH -1,

138, Atlantochelys mortonil3dt# New Jersey#® Maastrichtian (72 L T #0BE
i) LDREHLEELAG EEBOEMBOANA SN TS (ANSPI234;HAY,
1908)4%, LEIDY(1865) DRI (12 DA BIREI: 7o b A7 HHEFEO C EANFEELRE
CEEPRLTVWS., HETLESaii%s EXONAERLE LRETH SN, HEMNIZ
{3 Desmatochelysic & < HipI L, BIEHITH B, Wit &k, Fo b ZAFHENDI
{ & bMaastrichtianEF CRIEEFE LA EZREL TV S,

@ A A A EE(Dermochelyid Grade;[¥3D-F,[7)

YIHABD A DD N—TIRBEOA YA A EThITEREBDhA{LGAHAET
55. COAYHABRBOLAEERHIMBO Y 3 A AFICHETEENMIDAB[TH 50,
EBEBI>WTRDEL EHHBLRETHS ZLENTHETH 3.

b EEE IR O BRI EEEV b @ CF# Maastrichtian) & 0 EHO LA 4 B (HMGS,7,
8) IRl » BHAR(1985) Ik T o b AFHREAY A A BOEXBAOHKITEVLDELT
s hieht, MFd Protostega ArchelonDAMUZEEMA A AT LA bDTH
A&, BoTHMEINTW A, 20#% Lok, 7o b ZAFABEOANEEIX
FIHAMOPTHLRHRALODOTH O, HMGSRA A A SHEIFEWICRE B T LA
L, HMG5® LA (K7A-B) T, SMUIZREN BRI THI% A R @ EEHIRICRE
L, EABHORERIACE L EHT 2. HMGE —R o -y s YOk
Syllomus® LHiE & BARREOHEN L RIS, COLEASFFICEETE 3K
BEOK, TICHFBIANOEFEL Y EHRO LEBLTRESTREENEL L, FHs
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BIE AHHABRE (A9 ARD obh bR, A-CIHHEMGS(185m  E ; dbdg &R 18T, i
BB TS, T 55 Maastrichtian) , Dit FEosphargis breineri(270m & ; 7 <— 7, Mots -
B, TEisEH ;NIELSON,196312 & 3), E-GldPsephophorus scaldii(IRScNB Ht.R.15, 510mn
£ N~ F —, Berchemf@, Lffich#ra). LB GWIE, $PEIMEE TEGAmE.
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BIE HRHEMEABHOTIHAEHOEEE. -SM B55975(88m &) I2SM B55987(67m &) X
hinFE. Vw3 L England,Cambridge Greensand/@ L D EEH, AR SRS, BEMGR, ClasmE.

EHAHED STV S (HIRAYAMA&CHITOKU, #4iith), J o X 5 fosMilZeiE s, W4
DA HH ATHEAMTEYU L2 bOTH S, LHLENRS, ZzothoETiA 7 Ach
SNBMI EBFLATASOF LW K EoRREpEHERBEZEH Shaw, FEEIcE
LTEAWE, 734 ABRBEOIHTHE~/ Corsochelys(=?Neptunochelys)+> SM B55970
{FEFCENIC b K D WEIEH A T A TS - 12 fEtEN d 5.

FBx A D F 2 b i~ LS it S Eosphargis ° Psephophorusts. & O Abfa A 47 4
Ermoh, o LEEFo/NMIE O EERFLATA SHRAR S ERcE L kL, 2l
FERALE BB ESO ZFEDd EicET 5. MIREOR H~ORH P, A~
OB HHMG5 L D 35 MICEHE TH 5. (DOLLO,1888;NIELSEN,1963; K1 7D-G) .
ft->T, AYAAEIERB L TR, Skt I RAOBRBICE#EL L TV
CHETZS., ho{bAAYHAEERAMEDOFELAERE, ©LAFREOEHD
BEICH 7o, AYAAHETH, BT o b 27 ERBICERLT 2 HHEHHET
S0, (LEAEBTHLHREMTORADEKIZHE2mFIEICEYT 5 (HIRAYAMA&
CHITOKU, #{gfh),

2 BHEE 1T, BEE D Cambridge Greensand@H o /Ml ZEENEH A Rliciah, £ OEiA M
SOBRNUFRZZ a0 10858 L2 BB A 5 SR L2 (K8) . Chid7o b
AT DM EEFIIHD CEADTERS N AL OBRMBICHE -7V IAATH S
BEHELEZEAONEREVY, CLAL(RRNI/N-TLLTRELLEINFEETH
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3. Bol o i AAHONMOMEOERETHL SN, REMIZBRDRII L7z
F=TERELTVWEDOTHAD. JOLERBIfTHY 5 EH#ETx 5 thoiiro gk
Be{HshTESY, COFWEY IHAFHOLEKBIIHOEETH S, K, LEE
O—BISIEIL NS o 3 A ABRE” okEEHE Lz, FTHEOmiiZOBNTH -
felEEWE TV B,

V &0 LHRBFONRBENOTRHELLY 2 A2 EHADORKBMFK

PEo&iz, 7 iAA EHTRERBOEERBICINE, KEL 42D V—TIC
KaTz35.
@ F 74 Y BB (Toxochelyid Grade); EHEEAME & BERKAGVWL, BWv &
ARG REEIZELN AR IE G2 ICHOR ; AMIZERILE AR~ b
B - K ; WREHIT - KME - SR OB OMNEBOREERFFL, &’
;Toxochelys, Lophochelys, Osteopygis, Erquellinnesia( Albian~gij 58 i)

@7 3 H A BeE(Cheloniid Grade); B (@ AEE & 0 20%LL LR BHEESIEA
% B EARN ; MRIZEERIGE I E G TR AR R A B - ik,
AL DAYEE, =AWV U VER; RE - KM - EE0EHOMNETRILCEWUE
AITFEk

;SMB55970, Corsochelys(=?Neptunochelys) , Allopleuron, PHIMEHHLIIED 7 3 /7 4
Fl(Albian-Hi 1)

@7 o bR 7 B (Protostegid Grade); EiE (3 KBS K ©20%LL ERE W ; BEEHIZ
£ iE%  RMEBIEARN ; AIZEE ARSI SMUZEREITFE K Do, &L
ARl ZoFFEFEHPBOFmIcE ; AREEodRificHELS W LIFREDORK
WCEA (BOEBMER?)FE ; R - KM - B8 ORHO MBI RIEW CEA
(Mr3e

:Rhinochelys, Desmatochelys, Notochelone, “Protostega”anglica,Chelosphargis,
“Protostega ”copet, Protostgea, Archelon, Atlantochelys( Albian-Maastrichtian?)

@A 4 A7 A B¥HE (Dermochelyid Grade); EHE I AME L b20xLl EE WV SFEIETIE
2% BEEISESN ; BEE SO 4 MBI 180 ITHmYy ; PIHIZERE 12114
FITHA ; AMZRE B L D 48, EAAENCHE), BEAIE TR BN T ERREIC
i, ZHHOMNEREFIEICE L CRE  BEH - KMH - 8 OB O E IRy
(IEHICHIE
“HMGS « 7 - 8", Eosphargis, Psephophorus, Dermochelys(Maastrichtian~Ig {#)
COLBBEICLAED IHAHD 4 2OK A EH £ THUNITBME (grade) I8 XS,
S S VR T O B R B (monophyletic group) i d L HIEY LAV AICHET S
MERH B,
hch by vy ZEEO EREBOEEIRY I A R E L TETHREBNLELDTHD,
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DT IN—T AR ZANGERL(1953)DEFE L1z F 774 ) ZFToxochelyidaed L TH
FHR—BTHBENE D M ORIERMMOFHITKD I TR S, Fl - $57(1985)
I3ZANGERL(1953)D b 7 V4 ) AHOEED H 5, MEFOFHEMN VTR, TIHL
B UTRBNRIATE TS 5 245 L TV 5. FASTOVSKV(1985) (EHIE DIHE
D5 b, HBIZHEDHEBN O, Osteopygish’ Toxochelys® Lophochelys & 0. 7 3 7/ £
FHc kO EBTH B EIEMLTWA. FANESSOV(1987)1E, A H'7 X v @ LEBEHH
HEH D Tasbackad \PUiEIz + 7 7 4 ) AW IERTHHARTIC b b 5, BEH
Vel D, PuppigerusiC & bHTHP L TWA T MG, ThEd IH ARHCHBILTY
A, ChooWEIIVWTNRD, ZANGERL(1953)DEHE LI b 7 V77 ) ARHE Rkl —
BTH5EE2MRBLTVS. Y b ToxochelysDIHBIZY 2 7/ 4 LHODPTHR
LFESII TS 2DIZH L, Osteopygis DI IZE =2 PIED 9 3 7 A F & AT ER
DI T & % §EE L 12, Lophochelys D §i8 1 Toxochelys & Osteopygis @ w1 i) 15 {K &
2% 3. 158, ZANGERL(1953)D 2% 7 LophochelysDBEARIWINLETH YD, &
FEbEhDOTARTELTH . BRID L. natarixd Ctenochelysi§ i, #7zL.niobrarae
& Loventarixit Toxochelys® ¥ / — A THH EEbN A, ZANGERL(1953) 13 Ctenochelys
R 4 FEEEDH TV A, LWERLIRFIRECHREESIC KA EHRNERICEST bOT
# b, Cstenoporus M —T ~ETH B, 7iZGAMH L, Lophochelys)® 13 Clenochelys
IR 4e1T9 B DT, Lophochelys stenoporus Ui & L TRIFTZ 5.

o I H AR FRgaEbow 3 AAHE, ERVWThbY I A ABELTHEDN
T4 bDTH3. AR - AB=ZLOMEHEERCR SN IEREEZZOVFHOR%
WORENGEL, 7o PRATFHBREPA VA A BREEZEETLE, COHEREKEEDL
V. i, Ao Allopleuron®P CorsochelysDEEPHIICEIL LA, 7o bR
FHEPAY A AR EOEGHPETCHRBRWALEDh AHHIRDONS
(HIRAYAMA, HEflich), #-T, BEOT I A AR EHRCHAKOSHEEMKT S
(LRSI BITH LS IcRES RS, BICFASTVOSKY(1985) ® NESSOV (1987) DX
WABHBIS, "I H AR OLRBRN 77 ) ABBEO S V=T hoDiul s b
2, mIAABTRERENSLYE FobbxTAR - AU Ao EORETEEN
&V RBEMICE AbianBW LERPGHICZhZh L cEBshi T &iciis. 0
X HI2EZ B &, Eochelonels KWt - it o I 4/ A Fo LI R oh 2 [IGH
BIEEOBPADETH A U, 412710 70O EBATE R (Campanian) M S T
Protosphargis veronensisth\EHI A Y/ 2 & LTHE E N TV A (CAPELLINI,188
4) . (RE - EBICARTLRTH AN, HICEFOELM, S Allopleuron® v / = LT
IhE BbN b, ProtosphargisTli EREPHBRERRRTH 5.

70 b RTF AR & A H A B0 EFEE GO ThLHERT, ThehhHREOSHE
PERMRE 4 5 2 & 2 ORM LTV 5, Desmatochelys ¥ Rhinochelys {3 HE%, FUBAYE
GIHFAREESNTEAD, ZOFEF I Protostega®® Archelon & D& /1153 2 H
LBRLIAEHENE L, LRBCXBHEREFBELEV, o bATHEREEAYHAR
o LBEE, ThER b7 V7Y BT "9 I AR O LREEET,
(bLTERLEEXBIENTZS. LTI, BOFKENEMATEY, COHTY I
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A AMDESGBREICH B EEZ SN A, Protostega® Archelon® LB DATFEHA 4 4
AHICHBT A2 ENS, 7O RTAENA A AROMHER THBEEZ SN TV
(WIELAND,1900 ; ZANGERL,1953)%%, FricAflizEROEIkAEZ# TR L, CDESHK
HURBNSEOHERETHE2EEBDNS, BT o b X7 ABOHB R SHIEFIZEG,
HMODHLFBMEHATAOITHBIEL TV I EERELTWA(HIRAYAMA |, #E{f
) oDk N EEET S E, FOTEELAYIEEN - FEE0T v EF A b
L EE2SATWZAREENE L. Chi3x 7o b XAFHEN—IEEH TERTH - 12
IZbhhbh od, AEEKRICEHE LEIKR LA 0@ HEEH-SHciE 55, it
2, BEOAYA A7 5% FER/ICL TEH Y (HENDRICKSON,1980) , Z DEAE
PEREEDIBOEHIF oA/ EZMI ML TWS. PROBHEOEEN S Hld
L, T OERI AR LIED Psephophorus THESL L1z bEINL AT W,

DX, T IAAHOEHFIRT OEKENZRBE L MO DBRBSICK D TE B4,
TOHERENER T o bAFAEEA ST ABICBVWTOAEHETEXS (M9 . 2y
ZABBER T I ABRBED Y I AHOREBEFRICHOVWTIE, BRSSO oREEE
M- Bt B BENH B, KOTE “F7 V7Y 2B O 4 AR IFEHL b
DL LU THAEFIBNCIET, 750 3 47 A B & LTk - 72 SM B55970%° Corsochelys(=?
Neptunochelts) B3 BEERNC 3 A Y ABHCE TN A aTREM %2R L. £ 7-Allopleuron
70 b RFAEPAGH AR K 0EREHT Lo TH 20N S 5. WFhicd
K, IHABRBE M) RBE C OWThLERERICHET A LIITER
V. R0IBEE TICHABTPHBLLEZED Y I A AHORKERANIC, > HHE
WIRIc BT AN PIEE DT (character reversal)M7E 3 DI ii A L HICEIT L
FeEERERR LI (HIRAYAMA |, #Efiith), K9 S100HEMNS D I 4 ABICE T A%
FBOREARRGERDOBTISOAL D OBETENTHE EARETE S, 1272, HI0T
& M7y REREET D Y I AR OZREMN L DIETEICE S TWA. BIED
BHED Lophochelys ¥ Osteopygis * Erquelinnesiald™” 3 #7 A BOFEHAIS D E LTE
WIhTwad, 2F0, IOTRBLED “7 3 HABRKE" O “by ) B
DFREEIS Y A AN D, 934 28, RO Allopleuron + 71 b X7k « 4477 A
HoX@BoleTZINT ML L TEBIhAZEAPRLTWS. 2Fh, HEDY 3
AAREASHAAHBE L TCRONZ SEICHE LIS OERTHELEVWSI T L
2785, 7idk, WEEMS(1988) X Allopleuron®® DesmatochelysZ WD EN S A4 77
AEIOEBTH 5L LTV AN, HEPHUHBORENZEEINTESY, HRilKA+45
TH5. GAFFNEY&MEYLAN(1988)IZBABOEAERL T, L EXRMEOE Y 3
HAOKENMIRFKBRERLTWAD, ZOHRMOE L BEFEOKRATKERTIKIMLL
1bOTH B,

REBRIFS Y I 4 A I3k D Coniacian LIBR I B BEET 2 4%, il & 9 12, England
D Gault/ig %> Cambridge Greensand & (Albianthfi~# M) L 0 EH U/t df LR A o ic
i, S A Y ABREEZRLLTO YA THhBH O, - TLBEBICET 3R,
7 I A EHOBEARN TR IZAbianil 32 THE L TWEETEX 5. t7 Y Y X
BEOD I/ AFORBKELHEEFY /NI ZER P EHEFORUN S, 7 I A A
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- “Protostega” anglica %

- “Protostega” copel §

Osteopygis ¥8

Toxochelys % - Erquelinnesia @

Albian~Cenomanian “toxochelyid” #

Lophochelys ¥

Eochelone @ + Puppigerus @ ——
0ligocene Cheloniidae @
Syllomus

Natator *
Procolpochelys —
Eretmochelys *

Chelonia *

Caretta *

Lepidochelys * —

Allopleuron #@

Rhinochelys § ]
Desmatochelys % + Notochelone %

- Atlantochelys

Chelosphargis %

Protostega gigas ¥

Cheloniidae

— Protostegidae

Archelon ischyros % —

SM B55970 § B

Neptunochelys $(=?Corsochelys %)

HHGS#

Eoshargis @ - Psephophorus 8

|— Dermochelyidae

Dermochelys * T
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$IR(MAE) LEE RUZoomEfFcES I AE (L) oREBEERTHER.
BHERAREUHHICE S RSN LZHEMELZ LD T ARAELO G a8, eddB=£0{t
LOEE, EBEY I AAEETRT. TL77Xy PRESFICHSTIHEHEELERT.
A:coracoid as long as humerus;humerus with nearly straight shaft, and lateral process
distal to caput humerus (GAFFNEY & MEYLAN,1988);ulna and radius tightly contact at
distal end; third to fifth digits elongate, without movable articulation; carpal and tarsal
elements flattened, with restricted joint surfaces (G AFFNEY & MEYLAN,1988) . B:
humerus longer than femur. C:reduction of shoulder of caput humerus. D:coracoid
much longer than humerus; humerus much longer than femur; shoulder of caput
humerus completely lost; lateral process of humerus with more distal and ventral
expansion, separated from caput humerus (ZANGERL,1953); the scar on humeral shaft for
the M.latissimus dorsi and M.teres major enlarged and deeper; first and second digits
without movable articulation.E: angle belween scapular prong and acromion wider than
110° . F:femoral trochanters connected by proximal bony ridge. dl:lateral process of
humerus with distal expansion of the deltoid crest;tibia with deep ventral pit for the
M.pubotibialis and M.flexor tibialis internus (ZANGERL,1980) . d2: scapular angle wider
than 110° ; huge coracoid; lateral process of humerus V shaped, with strong deltoid
crest;humeral shaft expanding and flattened (ZANGERL,1953) . d3: ventral pit of tibia for
the M.pubotibialis and M.flexor tibialis internus shallow concavity. d4: [emolar
trochanters connected by proximal bony ridge (WALKER,1973) . d5: scapular angle about
90° , coracoid short (character reversal). d6: femur with high trochanter major. d7:
femur with the hemispherical caput femoris and the wider trochanter major; dorsal and
distal ends of femur much wider and massive. fl: lateral process of humerus restricted
onto the anterior surface of the shaft, with a median concavity, possibly for the
M.supracoracoideus. f2: caput humerus large; the lateral process and the scar for
M.latssimus dorsi & M.teres major of humerus more distal to the caput humerus;
radius arched toward lateral. f3: whole humerus including caput humerus nearly straight;
lateral process paralleling the humeral axis, with more distal location; the scar for
M..coracobrachialisbrevis separated from the intertubercular fossa, exposed on the
humeral shaft; radius flattened, with lateral margin keeled. f4: the scar for the
M.latissimus dorsi and M.teres major exposed on the middle of humeral shaft. [5; the
scar for the M.latissimus dorsi, M.teres major and M.coracobrachialis brevis shallow on
humeral shaft; ectepicondylar region of humerus widened. gl: axis of lateral process of
humerus nearly straight from ventral view. g2: lateral process elongate, with long
anterior projection. g3: whole humerus including caput humerus nearly straight (WIELAND,
1900); lateral process located on the middle of humerus, with longer anterior projection
(DOLLO,1888); ectepicondylar region widened, ectepicondylar foramen exposed on the
middle of distal portion of humerus (DOLLO,1888); the scar for the M.coracobrachialis
brevis separated from the intertubercular fossa.
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Toxochelys #

Porthochelys $(=Thinochelys %)

Lophochelys %
Prionochelys

- Peritresius #

Osteopygis 38

Erquelinnesia @
Tasbacka @

Puppigerus @

Eochelone @
Argillochelys @
Oligocene Cheloniidae @
Syllomus

Katator ®

- Procolpochelys

Eretmochelys *
Chelonia ¥
Caretta %
Lepidachelys *

} Toxochelyidae

— Cheloniidae

Allopleuron $@(=Protosphargis %) : Allopleuronidae

Rhinochelys &
Desmatochelys %
Notochelone
Chelosphargis %
“Protostega™ copeil
Protostega gigas §
Archelon ischyros ¥

Corsochelys #(=2?Neptunochelyst)

HMGS #
Fosphargis @
Psephophorus @
Deraochelys *

— Protostegidae

Dermochelyidae
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$10E (AIE) FAE-ME-rETcESd Y LA A LB SHMEL RS SR, S8 L ERE
REDHFMERIZE - THON AL EHBRMRA L, BHERTLAEIC L3 REN T RS
BRAERY . FRATHLOEGEHHE @i EE=L LGS NN, JdHEDY I A AFETT. TA
TRy PEEHEIEBFAAEHEETS. SRICEH O E (autoapomorphy) [ HBE L 72,

A;loss of the foramen praepalatinum; incipient secondary palate involving palatines;
vomer and palatine contact anterior to the apertura narium interna; coracoid as long as
humerus; humerus as long as femur, with nearly straight shaft, and lateral process
distal to caput humerus (GAFFNEY & MEYLAN,1988); ulna and radius tightly contact
at distal end;third to fifth digits elongate, without movable arliculation; carpal and
tarsal elements flattend, with restricted joint surfaces (GAFFNEY & MEYLAN,1988) . B:
loss of nasal; secondary palate involving vomer; foramen palatinum posterius reduced;
posterior portion of sella turcia not concealed by overhanging dorsum sellae (GAFFNEY
& MEYLAN,1988); lateral trabeculae of rostrum basisphenoidale fused and partially or
completely obliterate sella turcia (Gaffney & Meylan,1988); foramina anterius canalis
carotici interni lie close together and are separated by a thin bar of bone (GAFFNEY &
MEYLAN,1988) . C: skull high, with laterally directed orbits; medial process of jugal
absent, the contact between jugal and pterygoid or palatine lost; scapular angle wider
than 110° ; humerus much longer than femur, with more distal location and expansion of
lateral process; first and second digits without movable articulation; hyo-hypoplastral
contact reduced by very large central and peripheroplastral fontanelles (GAFFNEY &
MEYLAN,1988) . D: reduction of secondary palate; loss of foramen palatinum posterius
enclosed; femoral trochanters fused by basal bony ridge; neural plates nearly rectangular
shape; bridge region of hyo-hypoplasira elongate. al, nuchal plate short in antero posteri-
or direction, with cervical scute as wide as the first vertebral (ZANGERL,1953) . bl,
foramen stapedio temporale concealed by parieto-squamosal contact from dorsal aspect;
canalis caroticus lateralis larger in diameter than canaiis caroticus internus (GAFFNEY
& MEYLAN,1988). b2,presence of scute sulei indicating three pairs (prefrontal,
supraorbital and parietal) and one median (frontal)cranial scutes; loss of foramen
palatinum posterius; foramen caroticum laterale much larger than canalis carotici interni
and medial branch of canalis caroticus internus (GAFFNEY & MEYLAN,1988); base of
basisphenoid very shori,extensively emarginated from behind. b3, skull high with laterally
directed orbits; humerus much longer than femur; lateral process of humerus with more
distal and ventral expansion involving incipient development of deltoid crest; tibia with
ventral pit for the M.pubotibialis & M.flexor tibialis internus (ZANGER,1980); nuchal
plate with ventral knob. b4, high symphyseal ridge on dentary visible [rom lateral aspect;
larger and longer hyo-hypoplastra. b5,scapular angle wider than 110° ; huge coracoid;
lateral process of humerus V.shaped, with strong deltoid crest; humeral shaft expanding
and flattened; first and second digits without movable articulation (ZANGERL,1953) . b6,
foramen caroticum latrerale confluent with canalis cavernosum, much posterior to the
foramen anterius canalis carotici interni; ventral pit of tibia for the M.pubotibialis & M.
flexor tibialis internus shallow. b7, anterior process of surangular into dentary; femoral
trochanters connected by basal bony ridge. b8, anterior portion of rostrum basisphenoidale
elongate, with high lateral wall. b9,two pairs of prefrontal scutes (ZANGERL,1958);
symphyseal ridge on dentary absent, or nearly absent; scapular angle about 90° ,
coracoid short(character reversal); five pairs of costal scutes (ZANGERL,1958); twelve
pairs of peripheral plates and marginal scutes (ZANGERL,1958); hyo-hypoplastra short
and small (character reversal) . bl0,neural plate equally sided (ZANGERL,1953; BAIRD,
1964); keeled epithecal elements between neurals (ZANGERL,1953; BAIRD,1964) . bll, a
median small cranial scute enclosed by frontal and parietal ones; extensive secondary
palate with longer vomerine pillar than in any other turtle (ZANGERL,1971); processus
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trochlearis oticum very large and strong. bl2, extensive secondary palate with long
vomerine pillar (NESSOV,1987) . bl3, femur with high trochanter major. bld4, labial
serralions on upper and lower jaw; femur with hemispherical caput femoris and wider
trochanter major; dorsal and distal ends of femur much wider and massive; exiernal
surface of shell pitted. dl, large nasals, reaching onto frontals, and medially separating
prefrontals (character reversal); cranial scute sulei indicating three pairs (prefrontal,
supraorbital and pariefal) and one median (frontal) scutes; posterior process of jugal
reaching to quadrate, excluding guadratojugal from ventral margin of the fenestra
subtempolaris; posterior portion of vomer reduced, palatines medially meeting; contact
between pterygoid and quadrate extensive, plerygoid reaching onto the condylus
mandibularis of quadrate; foramen posterius canalis carotici inlerni exposed on plerygoid
from ventral aspect; dentary without lingual ridge; lateral process of humerus restricted
onto anterior surface of the shaft, with a median concavity. d2, lingual ridges of maxillae
high, visible from lateral aspect; contact between maxilla and palatine reduced, palatine
largely exposed onto the fossa temporalis inferior; processus trochlearis oticum with
strong anterior shelf; coracoid huge, longer than scapula; elongate, caput humerus large;
the lateral process and the scar for M.latissimus dorsi & M.leres major of humerus with
more distal location; radius arched toward lateral. di, nasals reduced; frontals excluded
by orbital margin by prefrontal-postorbital meeting; central and peripheroplastral
fontanelles reduced (characier reversal) . d4, whole humerus including caput humerus
nearly straight; axis of lateral process of humerus paralleling humeral shaft; scar for
M.latissimus dorsi, M.teres major and M.coracobrachialis brevis on middle of humeral
shaft; entoplastron T-shaped, with large lateral wings; hyo-hypoplastra large with
numerous processes radiating from the centre in a stellate pattern (ZANGERIL,1953) . d5,
loss of nasal; skull triangular from dorsal aspect, with pointed and downturned
premaxillary beak (WIELAND,1909; ZANGERL,1953): dentary with medial portion of
triturating surface higher than labial ridge; loss of epiplastra (ZANGERL,1953); T-shaped
entoplastron with large anterolateral extensions; loss of scute sulci (and epidermal scutes)
on skull and shell. d6, parieto-squamosal contact; premaxillary beak strong, antorbital
portion of skull expanding anteriorly;loss of the pterygoideus externus; pterygoid narrow
and elongate anteriorly; muscle scar on humerus shallower; ectepicondylar region of
humerus expanding; lateral margin of radius keeled; nuchal with ventral knob
(ZANGERL,1953); pleural plate highly reduced, rudimentary (ZANGERL,1953). el, loss
of scute sulei (and epidermal scutes) on shell. e2, anterior projection of surangular into
dentary (HIRAYAMA& CHITOKU, in preparalion); lateral process elongate and straight in
antero-posterior direction on humerus, with strong anterior projection for the
M.deltoideus; lateral process of ischim rudimentary (HIRAYAMA & CHITOKU, in
preparation); nuchal plate with ventral knob (HIRAYAMA & CHITOKU, in preparation).

e3, prefrontal-postorbital meeting, eliminationg frontal from orbital margin (GAFFNEY,
1979); premaxilla and maxilla forming ventrally projecting “tooth” and adjacent notch on
labial ridge; sagittal foramen formed between premailla and vomer; quadratojugal small
and placed ventrally beneath a posterior extension of the jugal (GAFFNEY,1979); jugal
reaching onto squamosal (GAFFNEY,1979); basisphenoid large and lying beneath
significant portions of pterygoids (GAFFNEY,1979); humerus with prominent lateral
process about the midway along the length (NIELSEN,1963); ectepicondylar region of
humerus expanding, locating the ectepicondylar foramen on the middle (NIELSEN,1963);
pleural plates rudimentary (NIELSEN,1963; pers. obs. ); hyohypoplasira narrow, with
huge central fontanelle (NIELSEN,1963) . ed, carapacial mosaic of epithecal ossifications
(DOLLO,1888).
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W% (Aptian LIBE) PHEBE=ZRICZEL, PV rVABELTHESIh TV S
(Sinemys(=?Hangiemnys) , Macrobaean, Kirgizemys, Anatolemys;NESSOV,1984) #°,
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