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Upper Cretaceous sea turtle from the Hakobuchi Group,
Central Hokkaido, Japan : A preliminary report.

Ren Hiravama*and Shigeru Suvzuki**

Abstract

An Upper Cretaceous chelonioid sea turtle form is reported here based on three in-
dividuals found from the Hakobuchi Group in Hobetsu-cho, Central Hokkaido, Japan.

. This plesion (unnamed here) is considered to be a primitive sister taxon of dermoche-
lyid and protostegid sea turtle based on following synapomorphies (or shared derived
characters); elongate and narrow coracoid with a median dorsal keel, from which a
dorsal expansion of the M. supracoracoideus originates ; the lateral process of humerus
transversely running and projecting much anteriorly, completely separated from the ca-
put humeri dorsally unlike toxochelyids, cheloniids or Desmatochelys ; ectepicondylar
region of the humerus enormously thickened ventrally; ulna massive proximally; reduc-
tion of scute sulci on shell surface. In other respects, however, the humerus is primiti-
ve cheloniid type, and reduction of the dermal bone layer in carapace is not so extensive
in this plesion as in dermochelyids or protostegids.

On the other hand, followings are considered to be autoapomorphic for this plesion :
iliac blade elongate posteriorly, with strong lateral curvature ; dorso-medial portion of
middle and posterior (at least fifth to ninth) peripherals quite developing medially,

with strong medial undulation.
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BOFNEEHMER TME S L SR (IVbRE) (Matsumoro, 1942~43) kD HER S I
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RTE-> EV@RITE 5, E2RAROMD /¥ 2— N> 5, Pachydiscus (Neodesmo-
ceras) japonicus %* Inoceramus shikotanensis 7z & lower Maastrichtian % 7R & {A &)

Wb 2B Tw3, Dk, FEIREAREZEE T L, Zh6 3R Th & HHBRN
b (lower Maastrichtian) 1D/ ¥ 2 — WIZHFEFT A2 L IFHEELBEbh 3,

WAL VWBOEFES L 3EHIIBD S AT, FAKORGFIHL THO TRIFT
HiB, LAL, —EOBIZHS »ICHERLIANICEE - B8 -THY, A2
EOEACIC L 2R LB 5 iz,

BEADRFHLIIFE LI RO LBV TH S, HMGSIIHEIRIIRL 2 & )12, S
BHOBA LY, BROMAPRIBL T WE L OOFICH BOE P 52543 3T
LEREER->TWwA, HMG 7 & 8 3R A s ixthkoBEio—Hua sy, &
BOBOME L RbhT Wi, &, HMGS5 513 Squalus sp. (7 /7 A) O % it
ELE (AFEZKE) .

g1 HMG 5 MER (BERIER) Fig.1.Occurrence of HM G5. Ventral view

a . o5 8 ¥AME (eigth cervical vertebra) er . EHRIEE 5 155 1151 (left hind first
b, I & 1HEAME (left first dorsal rib) phalange of fifth digit)
by D G 1AM (right first dorsal rib ) es . FEHLE (left pubis)
by 51004 (tenth dorsal vertebra) es  fil0{5 (right pubis)
ey FENE 2 ihE (left(?) second sacral es . 745 (right ischium)
rib) . es . A (left ischium)
¢o 5 2 IIHEHETR (second saeral centrum) e; AR (left ilium)
cs . B8 1 AUADiT (left first sacral rib) es . 41 ABEE(right femur)
cy. 5 1flME (first sacral vertebra) es - 47M4F (right ilium)
cs . A6 1lhE (right first sacral rib ) f1~f5 @ 553~ 8 HEML (third to eigth
co - &5 4(7EHE (fourth(?) caudal vertebra) neurals)
cr - EHE (SB(L45H) (undetermined caudal g ~gs | A5 3~ 8k (left third to
_ vertebra) eigth pleurals)
di : FERME (left ulnare) g ~gi2 47585 3 ~55 8 MBI (right third to
de ¢ FERTIEES 4 555 2 §5 45 (left fore second eigth pleurals)
phalange of fourth digit) f; : %1 LEM (first suprapygal)

ds @ ERIIES 5 gh T (left fore metacarpal hy ~h @ 555~ 8 1%l (left fifth to
of fifth digit) eigth peripherals)
Dk ; hs © EE51053 (left tenth peripheral)
ds @ AERTREES 34555 1 1515 (left fore first : ‘ '
4 lal f first g'ﬁ't) hﬁ"’hw . 5%5 “”ﬁ’-; 9 g‘ifﬁ (l"lght fifth to
pratange of st du ninth peripherals)

ds : R4 (left piciform) iy o 2 2@ (left(?) hyoplastron)
ds * £I/LH (right coracoid) iz © fERTHL (left epiplastron)

cd7 2% Bl (left humerus) is : 7EMibE (left hypoplastron)

d; I HEHE (left scapula) i+ 4iMH (right hypoplastron)

dy © FERAF (left ulna)
e1 . L KBRS (left femur)

is . feHe# (left xiphiplastron)
is - 4if%M (right xiphiplastron)
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F1%x HMGS5, 7& 8 TN/
Tab. 1 .List of preserved protions of HMG5, 7 and 8.

= #* il fir

specimen portion

H M G 5 81 % 2M, see Fig. 1.

8 L& 9 (?)EHHEE (eigth and ninth dorsal centra)
& 2 fiLMEHER (second sacral neural arch)

45 1ALhE (right first sacral rib)

B, 284 (?)EME (first, second and fourth caudal
vertebrae)

Hi5E (right ilium)

FEAi4 (left and right ischiums)

HEE (right pubis)

FEABEE (left femur)

%M (left and right xiphiplastra)

%5 7 HEBR (seventh neural)

H7(2) L8 (seventh(?) and eigth pleurals)

H M G 7

EWE (left ilium)
FEKBEE (left femur)
LB ORI S, Kbk, BEFREH (undetermined fragments of dorsal

ribs, pleural and plastron)

H M G 38

o % &

HMGS5 12132 < QU0 UEANF S Y, MEEIZET T2l D7y 7IZElh T,
U722 o THEIHNC RS A2 ) 7= 4, Bl I3BERE 2 (R 3 2 & TEELEOHAEIZ L
AR E THIEGREL o~ HMG 509 55ICHBOZ L IIREIBTHY, 4L
ESICERERE L HMITHEMT 20 Bbh 3, HMG7 L 8DHEIHITFTITHTLT
I")éo

SRR & B LAz, SFIIOREEL Tw AR L 7 Y 3 (LIF, RH &8R4 3)
FOBAED A HEEEALORB P2 k572, ZOFRTHY I # AR (Family Chelo-
niidae) M A I #H A (Lepidochelys olivacea; RH32) &7 #H ™ 3 # A (Caretia
caretta: RH229 & 786), F 744 # A% (Family Dermochelyidae)® # 4 # £ (Der-
mochelys coriacea; RH31) L OHEIIEETH- 72, BEFRHEIIO—<v—&/¥—V
v X (1983) & BEIZL 1,

EERBTIEZZTCRERBCATEHHEOY 3 /A RN TORKILELHRET 312
& 7=, out—group comparison # # A FHEROPTHZ & - TEHHEAOHEE Fm 2 kE L
2o £72, ChEoOHEMERFE 75 K7 7 AZEBT SBITINERELOTEE I FDI2 %
B CEBL /2 (principles of parsimony), ZH & DFFEDEFHIZ DWW TIE WiLey (1981)
EBEIZLE,
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V R#HMOHLR

Jehi#i (Class Reptilia)
# A H (Order Testudinata)
#EE T H* (Suborder Cryptodira)
7 3 A A _FF** (Superfamily Chelonioidea)
ER) MEILE L 20, hFEE - EEMOTHLMEEINEET 5, PRIIEHR - ERE
IR BEORBMEAEL L, MR - IR, %5 OISR - BPRICERAET 5,
¥k G4 % (unnamed new plesion)

ER) EEMZEEIIE L CEAIEBRRICOY, posMIlAEICKE BT 5, bk
CEHES ~HIBRIEAERICIBIL L, 2o cHmAmIzZEL {3ET 3HMHz
2o

BEALDTH - L&
O #B- BB BRI, a, b&c, BIMI ; g& h)

HMG 5 0% 8 EHEASMIERIZR LIATOR & - B R 5 h 3, HEMRIZ35mmE% T
MBI Tdh 3, EHEMBEEROBH L L THBROMBERIIERILEATWEY, V7
# A EFE (Superfamily Testudinoidea) %A v K ¥ &l (Superfamily Trionychoidea)
DELO LT AL, HEIIFIHRICE», v IH L FRNOBBH AR 2EL Twa,

JAMEZHMG 7125 W TE 8 H LU 9 (?) INHEMEA A 0eEE L /- RET, £ 7% 8 M
HES A 7 MERRICBLA L 72 RBE CREEE & h 7=, HMGS1Z B TIX S 100EME & 7R 1 HEAREI H
TH3H, D LLHE4~FEINHDRIFIIMEETH 5, MBS L ZFHED S 5
TS 4~ 9B OFEAESFHERE N, WIh s IBORAE A F40% 1% KBfE L Twa
7%, EEEAESIEARE CERT 3, ShosDEICEL TIIRED Y 37 X FH & B
HERITD SN0,

B 1A EIEEE T, Z ORTEE I IREBAREHOME L 2 L Bbh 3 IR0 B RR
DFAEAPHMG S5 & 7 THEFEs RN, Zhidthos A FHZEED s WEEREZEHT
b ARt E Y (KARI, a, b& ¢)s

HMG 7 T3 1, H2 L0 4 (?) REOHFEIHER S ALY, wTFhiBEDY
IHAABIIHBRLTERTHY, BHOLOECHEEIREL 23R ETR T, Zhit
ZOMAT IHFATEALEDEREREAFHELZZLERLTVS, LA2L, D1t
AYIAAMEDOHBITERAED - 0BG CIIRETH 3, WIhoMEESFTMET
H5,

@ B A M - d~i, MWD a~g)

BREILY A HICEEOSMAGIZO U EHZER (scapular prong) &AMIEAIZ D

UAEIE (acromion) kN &N “C{" OFRAETWT 55, MEDRMOKTAEILH

% ZZCRMBEIMERED EHOWA L LT 25, Garener (1975 & 1980) 3T % TFH (infraorder)
ELTHRY, FIZEF0fIZ#lr0RER 2R G L Ty,
¥k ZZTREBESBEEOBRIIL-TOaY IH A LRHIpMEnT L 24 7 ) AR (Family
Plesiochelyidae ; Garrney(1976)) XHBEL, LIOHBHEzEET 27 V-T2 3IH AL
el Tho7ze
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1107 12T 3, THITRAKEO A ABOC LI TOAELL2EZ545w) OFRF LTS
PR, T IAAHEOBHATRT (Wanker, 1973), HMG 5 TlE, #FflHmICAEL T
MR LALEbns bEMEEIERFEsNTHST, FAFORMLES I8 LI
DEDERDLNIFELWRENTHSNAS (T ; d)s

FREBO (& 247mm) (27 IV AFCMOBAKES ABOLOLIERERED,
A A ARRHEFR L 270 b A7 HFE (Family Protostegidae ; 54 %4 Archelon 25 10)
DEDIZPT WS (Wierano, 1896 & 1906 ; Zancere 1953), 2% 0 B OE X £ FI2ER
AR, WUSIZsuTHIEAD A b, s5ICFFEIBIZETHMAm A 5hi
AT THELBRIEREN TS (K] ; e)o COBIIBRED A 44 X TIRHMH
AL 260 EFOFHES 2 EN T 5 2 & AHER S 1TV 5 (Burse, 1905),

FEEEII2E17TImIZEL, KEFLN2% LKL, £2BEL S5 LEE R 213
TRFISEL 25T, #HE L2724 ) ZF (Family Toxochelyidae) & & T, Al
BAEEE Loy I AROFBII—8F 5 (BRI f~£). LaL, LEBRIZN2 v
o) AR EISGEKICEIE L 2L BRbNSHBRE Y IH AR, A4 A ARPTObRT
HRIEHET S, 2F 0, SLALAZAGPRBOEBOB 245 & 4 5 Lz
AR AL H BTN EE L Twd, Zhik Desmatochelys & (JLA, Turonian
or Coniacian) 23 FBH SN AHEMTH S (Zancere & Svroaw, 1960), LA L, FhE
HZERAHIE Ve 0 L TEAIEIC 5V TATERAENICIRE B LICERZ L2,
RMIAHANDRBAIEL VAL, E5UAHFTARPLTO AT AREEBL TRS h 3
HThb, 7 LhEEESOsM EBABMMBEELREL TS, LAL, #E
Tl EEHERS s 5 1ICEM IR LT o RiZhiiiciiEZd 262, 5
) EEALATS oMFE LMK ER T AT, HMGS5 L1388 5,

R CRIGEM AR TA A X 270 b A7 HRO & OIZHERL, o b 2
MORPFEBIREIERECRLS (BRI ; a~c)o MAKEDH ABTITREHENMIED
Bl 2 RAEAT SO BEE & OB IcAt L, IRIFEMAICLET 2, R LHMGS T
X, ZOMBEEBEMESIZ60 LAg v, 2 DHMG 5 TliE, RAEELES I UM
HIZ3 IEE LA TWAZEERT, 20k & REOREME & FENEORMIZHIT 30
Chigy s A AR E A A ARHIEE 2N, £/-707 A HF (Archelon; WieLann,
1896) IZ&WtiHH 5.

FARE (RO - B8 BOThERETESHBIRTSH Y, T@HL2HRHELE->T
WAH, AHHFADL) ZFELVEELOBHETIES s (BIMD; d& e). fif
IR AEE & - 72y I 4 4 LR O E U THMMICED TItA L, #h4d RIWFR
175 & BEAESMER OTFEE "+ (Bursg, 1905; WaLker, 1973),

BSRPFHEAMEBIFER 1HEFIVTRLMEVEBKAZ2L, THOMN® %%
S2Twa (ME; f& gle MEOY I HARLT O b AT HF (Protostega  gigas ;
WieLann, 1906) & HdT 3 & EBE RS & FIRE - 55 & ORBITIZEER—-TH S, 2
Do HHET AL, FIREEMEDY SIHEOEMEE TH0mDEFTER S h T
hEEbh S,

@ EBH @K (XKD ; h~s)

HMG 5 Oz g iciihahTuiaund, EXZICEHZES L 5, dagipic
KEEW—OHIREN H A ETHACY 342 RO -8 5, SEHizieoB
FAFEL VR M7V ) AR ARV OV IV ABICE L TRSNSHBHAT
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H 3 (ZancerL, 1953 ; ZancerL & Svoan, 1960),

BEIMOVWHL L 2 H A28 H 5N VE#MABEx RS, HMGS5, 7HXU80W
ThisnTE, BESHREIBRIRTELLERSIZOV, »osMINZE BT 3, 2
NI 3 7 A FEPEEHOMAIIC & D H EHIROIFHIZER & 1IXEMTH S (
WaLker, 1973), 2D Z & IZUBDE OBARO AR L M R A2 RHOGFELE 2 5 b
w3, EAGRBAREHOFAELMES S (MBI ; h ~m),

KEEIEFHMG S5, 7HLU8 D FNIZHEWT &EALEATH O/NEF & 5 0 KisF
MEEI LML THEY, b2z var) AFC Desmatochelys, F /=MD %A H A 3]
RSN AMIEF 2T AR CMATHEEL TVwE (HRI; n~s). ZORF#EIT Y 3
HAAEROFTHEY IAAR, A4 A ARBLEOTU AT HAROBIZRS N 3HBET
H2, HMG 5 Tl ABEEIZ2E 145mm L 2 & <, ERE & D#120% & 50 v, HARkED
A AFTIEFEIZABETE EEEEDVEWS, Y IFAETIZHMG 5 & 358 L 30912
BHAWKBRE B TH S (Warker, 1973),

HMG 5 Ti, ARESESIES 1I5B L Ebh 3 ERIHREN 2, HEDY I # AR
DL O L FRRIEHEL S EE RS,

@ B@ (AmM; a~i)

HMG 5 Tli% < OBBIIKEL TH 25 % OINZ MR TE =, DFVEHE I RITRL
A AEELZT, WHIEES B LT0MemlZ EOMBIEVWEIRTH D, 2D
IAAMOMECHBHEOER L IIRL 5, BBEL LD 37X ERRHRAKED S 3 %
# A%} (Family Chelydridae) OHFRIZMLT, KA OBHETEL <, BHRIZIEHHCE
REowgsr@osnzn, HMGS5 ORI IEHNIZED 5 h 5 (MR ;
a~d), ZOHE6BMIEE N3 &Iz, BRSFHHBIIAMAEmIZEL DU, HiC
WS OB AHAEL W, ZORBIIREAMIZES, PLUBE 7~ 9BMICLERxN S,
Lo TZhs0BRIEEIHAmE D L EAHIZEL, WLV, 7 I 74 LROZR
AR IR AR A 2 2 & bR THEBATH 5, T ARMIEEIZZ IS EEugER
e L OoRIUE, WREBEDOREERLZSERIO N AFIZEE2<BO SV,
WAL & BT SR O M A& L R ICERTH S (KW ; a),

HMG 5 TIXAEH S ~8 7 GRS It HZ LD oREF RO 53 (KR ; €.
UL, 2hLSORERIFLZEMIZEWTEAROTEE 2R TEIIHRD TR TH 2,
b ICBIROIMAFFEE &, 57 (DMK (HMG 7 ; KR ; £) (250 ToAMRE
HHER SN, ZORIZREVBIEL 2AREORSEEhTwA 70 AT 4F (Zasce-
RL, 1953) 4 # AR (ARIEEaIclk) LT MR EEbh 3, LA LR
EEEHOEBHEL 7O AT AR (R IIR AT 24 A A BHUIRIESE 2 123 R)
CHET 2L ZRIIEFELVLDOTIE R L,

HERR I —E0EIH AT LZIAXEwA VTR T BEOBHEHZE L v, BT ERR
FwedFh i <, eI ER CIECROM > wERE LD, Zh 5 ORI,
DY IHFALRIOL DL AR —HT 3,

v % &

B AEEIRIZZ Y, ZhiIBE L TRAEARE (M ZE, BABAPRKRTEBE &
NERWIZ L, EEEIFFEICAT TRl TRBEF LV 32 IEATHEZZ L, &
SIIFRBOEEHOBHAEL WI LI N7y AREED Y 374 LR EEE O



24 SEILOBE - 83K K

AIEFHFEE (Synapomorphy) ¢EZ 6N 5, ZTHITH2HOER 1 ICHYS T 5, Garr-
Ney (1976) (ZEAEOEMEEOME I E, BRESY 27 RIEET I TL Y+ 4 YR
FEBLEBILEY ITA LRI LE, LALZO IV —FONECHBIZ MO —i
B RS A JHE KZED 2V, FAEDERL ZHBOREIIE Z—H0fbtEY 3 2
HIibWTHEREIhTWAILBEL W, S5IZHMGS, 720 8nnTFhiisnT
LIEFORELERTE L o0, BOERERE T2 TEL W,

LEFS>TE2EOY I A4 ERNORBRHEBEERL A7 F 7502517 Y
4 ) AR E, OBBEBICEDAFICL ‘

% 7= Garrney (1984) 1 b7V 7 ) ZARE Y 3 A AR EBMEMICE—OFR (7 3 # 4%
WAL 2D, ZORBIIHL TEE DOREETREL &R A H 5 (ZancerL, 1953 & 1971
2% 0 by ARO EpaizEie, RE, WS, e RREIRRKED H 2 8
ERELL, HELIFEBNABRERFELTVI30EELZSNE, Frvy ) 2FE
FIZHEEL 22 L2 I A AROVTRIZLE LW _ROBL2HREZIH 8D H 3
HF, ZROBOERIIBEEOR T I HBICNBEHR L L TESSh I BETH S (
f§il; V7 # A LR Hravama (in press)), LA - T 20O &) AHEE_ROZOEH IZ
HWTr I v )V ARO—EE7ITAROSF2LE02EUDTF2Z 81, 734524 LR
NTHETHIEBETHALZNBOBELZERT 22410485, FH 513 Zaneer (1953,
1971 & 1980) DEFKIZHEV, b7V &) AR EIURLOELAN 2 Fd & (R L 2L RREL
LTHo 7o

Desmatochelys |2 KEEE O K/NETF A5 EEL TWA B E21RITIE, K0B34 A
i TES (B#2; H2MX),

B3 I AMBREEFOWATHY, wIF AR, Fub 2748, 44 AR, %5
G2 THRE L P LASHER (HMGS, 7&8) ItHEh3HBEETH 3,

ESICZOHLAS BT, UTOXEHMBE FFd) 1TE0A4AH AR e Ta b A
FHAROIRICAR LA LTI LA TE 3,

1) BOERmEE, SHmcsOEmoftE T sMEsBeBEst 3,

2)  EhiEHEZSE O INEIE RIS EE D S0EEEL, 7 I A AFPC Desmatochelys 12 B
Sh3 VERTIEE L, IRIFFBAAICEMRICEY, MhIcEL < EBHT 3,

3)  EEESME LRI L CEES B,

4) REIZEET, EMEHIaERE 2 5,

5 MIROFERTAREDKENEL, L2 EbREmMICIBD ALV,

LALE2HOEMS 220 bASERICIZRAD s hT, 208 TIT L) FEER LR
BIzfBEF-TwaEEZLENS,

fhF TR EA SR (HMGS) ICEUTOL) 2o A ZIZRshEw, Z0%
AR A OEBAITEE  (autoapomorphy) & Bbh 3EFEIAD SN2,

1) BEEmERIEE LB ICRGIERIRT, »odMiIlsmNIzET 5,
2) P L HES ~5H 9B AEIEAMEENCIEAR L, FRICATRSTAE S RIBEE
13,

F U ERTA OBIROFHAIE S ZOFLA S EHMEOMBE TH 29kEMEL»H 5,
FROFEHO I B, 1)IZHMG 7 & 8124580 5 ni, MEAIIETAE 2 2D MoETLIC
SVWTOMRITTE RV, 1)IcHkEx, HMG S5 LE—D{LAEE (plesion) IZET 280
tEZLEND,
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other cryptodires

"Family Toxochelyidae"

Desmatochelys lowii

living Family Cheloniidae

Syllomus aegyptiacus
(=Kurobechelys tricarinata)

HMG 5(+HMG 7 and 8)

Family Protostegidae

Family Dermochelyidae

Fo2® 7IHALERHC BT B RERBEE
Fig.2. Cladogram showing the hypothesized relationshipsamong selected chelonioid sea tur-
tles with limb paddles.
Toxochelyids are considered to be a polyphyletic taxon without any good synapomor -
phy here.
REFEZNTHLIT O 1) 2 EHHHIBH (synapomorphy) %7RT.
B4 B85 (black circle : cranial character)
PUfy 2 PURE (square : limb character)
=f4 . BEHE (triangle : cervical vertebra)
AL . B (circle : shell character)
R DA EBH,
Character 1 : front limb with elongate digits and metacarpals forming a flipper with
elements oriented in one plane (GAFFNEY 1985; partially shared by Caretlo-
chelys and Allaeochelys) .
: partial reduction of shell ossification (shared by chelydrids and ples-
iochelyid Thalassemys) .
W2 e Biiriseik AR s s M UTVEEE LT,
Character 2 : V-shaped lateral process of humerus with additional anterior ridge for
M. supracoracoideus and M.deltoideus (WaLkEer, 1973; Zancerr, 1953; ZanGe-
rL and Svoan, 1960) .
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; R EBEBILGEMES I W THWICEEO@E2 K% 5,

; akinetic proximal articutation between ulna and radius (partially shared
by trionychids and Carettochelys ; Hiravama, pers.obs.)

; RE3gA cEth L TRike % 3

; ulna with posterior curvature (Zancerr and Svoan, 1960) .

 AeEREZERIIE L OGBRIET 3,

; extreme reduction of the lateral process of ischium (ZancerL, 1953 ;
ZancerL and Svoan, 1960) .

RS D KBEOREF L MEFIIBERIZEDOET B,

Character 3 : fusion of the major and minor trochanters of femur by basal bony ridge
(ZanGerL, 1953 ; ZancerL and Svoan, 1960 ; Weems, 1974 ; Warker, 1973; Wi-
ELALD, 1896) .

s ROEEN IO B I3HEE & OMEmIc L2 < &4 300 LI B AlI%E Iz
htha, '

; the axis of distal end of ulna ventro-posteriorly twisting at angle of
more than 30° to the proximal radial facet of ulna (WieLanp, 1896 ; Hiravama
pers.obs.).

T4 R EBR,

Character 4 . elongate and narrow coracoid with a median dorsal keel,from which a do-
rsal expansion of the M. supracoracoideus originates (Burng, 1905; WieLanD
1896) .

; the lateral process of humerus transversely running and projecting
anteriorly, completely separated from the caput humeri (WieLanp, 1896 and
1906) .

; the ectepicondylar region of humerus enormously thickened ventrally
(WieLanp. 1896) .

; ulna massive proximally

; reduction of scute sulci on shell surface (Zancerr, 1953).

RS MRS OREE LA IS E L B,
Character 5 : braincase partially cartilagineous in adult (Garrney, 1984).

; B 513 3 B OFE L vikiE

; much of dermal bone layer absent in carapace resulting in costal ribs
that are free of overlying bone (Garrney, 1984) .

; RO BOE

; massive and rod-like coraceid with a strong median dorral keel (Wie-
LAND, 1996 ; ZANGERL, 1953) .

; bR EREREIGE AEIIBEH L, EREOIRIEPRIMES 5,

; lateral process of humerus displaced much distally, nearly positioned in
the center of humerus (WieLarp, 1896 and 1906)

H#6 | BER IR T, REEIEMBIZEW T T2 WEBIROMES2E T 5,
Character 6 : radius elongate and rod-like, with distal keel forming an immobile

articulation with ulna (ZancerL and Svoan, 1960).
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;5 6 ~55 7 BAMEIL T4 MECR T TRIET T A,
; platycoelous central articulation between sixth and seventh cervical
vertebrae (Weems, 1974.)
BT D EHSAEIIOBERFOMMERIC L2 RO LR T3 (—Ho L7V 47
AR b HA ENB), _
Character7 upper triturating surface forming a secondary palate contributed by pal-
atines (shared by lophochelyine and osteopygine toxochelyids; ZancerL, 1953
and 1971) .
; TSRO LARIEEEICH L CHELMANOREEE L D,
; strong anterior process of surangular.
B8 © ETHOBARIZ “EoOEEIR I EEEET 3,
Character 8 : upper and lower triturating surfaces with labial and lingual serrated
ridges (Weems, 1974) .
s LBEAEISRATEEIE R AE IS T3 (5 H 2270 b2 FHRO
LOIEELHETIRZV),
; distal displacement of the lateral process of humerus (Weeus, 1974 ;
not so extensive as in protostegids or demochelyids) .
5 BEE PARES 0 BAZE 74 R IAES,
; a deep medial pit of tibia for limb muscles (Weems, 1974) .
; B - R O A W MR O B,
; a definite sculptured pattern on shell surface composed of ridges and
valleys (Weems, 1974) . ‘
s R EIZIR3FoB R L 5,
i tricarinated condition on anterior portion of carapace (Weewms, 1974)
B9 RN EBH,
Character 9 ! iliac blade elongate posterorly,with strong lateral curvature.
; middle and posterior (at least fifth to ninth) peripherals dorso-med-
ially quite expanding, with strong medial undulation.
TR0 R Ol & IRIZE R TR 22T 3,
Character10 : hyo-hypoplastra form large stellate plates (Zangerr, 1953) .

s PIRIET % CEAE LRl sMIl B A DIERE % £ 2,
; entoplastron T-shaped with large antero—]ateral extensions(Zancerr, 1953).
HEL D IZE AL OPBESEATEEL, bT2ICEE, Bie & OMBMIRRET 5,
Characterll : most of shell ossifications absent, leaving costal ribs, nuchal, and plastral
margin as principle ossifications ;loss of entoplastron.
s ARIESERIIERT 5,
; loss of epidermal scales
;s WHREIZIEEA 7RO 5 2 SO BRI RET 5,
; extensive carapacial mosaic of epithecal ossifications.
P ENOHMGS,7 L 8 IZM#L THEMICTASALY 3 ﬁftﬂﬁ@*ﬁﬂ%ﬁ&
FLOLBEREIBIHD I I FI7 I LR LB Thd, UEEBET 2L, 20t
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AHOLOBRIRD LI IIEHTE 3,

7O bATHFEA ST AFHIMUBE ORI HEL Wi, ERIZZOMOY I H A
EDMTEREMIIZOMREN LB T 3263 TELh-75, HMGS5ORRIZLD
7 I H A RO  ELRR 2 AEICHAT 2 2L FalhEe o LA
THMGS5 (5 UICHMG7 & 8) FMAMLZEbhASICHYT 20 THY, 41
FRNIIHPHIMNE O 22 AR LEEL LA B HRL TWw 3,

ZOZ e dtiE LAREROtARAEOMES RN LBO TEEL B L
LOTHEZELETBRLTED, SBO—RBOERDRER - BIHHPEEN 3,

FAARETIILEGORBCEEEL, SSIIHRICETRES Lo, FIUS
BBREL NS ORBELBRT ISR EMBFT TH 2, 5 IIRERDER 2EEI1C
EB” IAABANDREBRITAHET 22 LIISROKRELRETH 3,
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KEIT a & 1fUMEs A5 1 lBE (HMGS) AiiEi#l, Anterior view of first

sacral vertebra and left first sacral rib in articulation’ (HMG5),
b IS 1AlfhE (HMG5) 5%l Dorsal view of left first sacral rib
(HMG 5)
c AHE1AUEIE (HMG7) F¥{l# Dorsal view of right first sacral rib
(HMG 7).
d D AEFRE (HMG5) fijf#lAnteror view of right scapula (HMG5),
e—e’ I HROE (HMGS5) I8 (i1{A5H), Dorsal view of right coracoid
(HMG5 ),
f-f71 E LlE (HMG5) {8 (GLfAEHE) Dorsal view of left humerus
(HMG5). )
g—g” [ BEMIE (S7{ABE) Same. Ventral view.
h ([l #0#E. Same. Distal view.
i [l #ifm#l. Same.Anterier view.
Rk 1T CERE (HMGS5) #0#, Proximal view of left ulna (HMG5).
D [Fl B {AEl, Same. Dorsal view.
t A EREMIER, Same.Ventral view.
AERME (HMGS) %%, Dorsal view of left ulnare (HMG5).
CEMTE (HMGS) F{Hl#l, Dorsal view of left piciform (HMG5 ).
D EREEE 3 165 115F (HMG5) ¥, Dorsal view of left fore first
phalange of third digit (HMG5).
g - ERES S IEHRFE (HMGS5) M, Dorsal view of left fore metaca-
rpal of fifth digit (HMG5).
h GBS (HMGS5) AAlE, Left medial view of right ilium (HMG5),
D [Al_EiS{AI#E], Same. Dorsal view.
i L ABE (HMG7) 44Mil#i, Right lateral view of right ilium (HMG7).
D [El EiF{A#El, Same. Dorsal view.
1 A E (HMGS8) AsMilE, Left lateral view of left ilium (HMGS8 ).
m . [ FiFH1#8, Same. Dorsal view.
n . HAEE (HMG5) 08, Proximal view of right femur (HMG5).
o . [A E#%@#El, Same. Posterior view.
p—p - rﬁ']J:H:E'{El]ﬁE (7 AEE) Same. Ventral view.
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CAEKBEE (HMG7) JE{A#]., Ventral view of left femur (HMG7).

KBRS (HMG8). BE{HI#], Ventral view of left femur (HMGS8) .
D [A kafbEf, Same. Proximal view.

RS 6 (HMG5) BE{ll#l, Ventral view of left sixth peripheral (HM

G5).

LA EATE#L, Same. Anterior view.

D [A) L7581, Same. Dorsal view.

P [A L #El, Same. Posterior view.

CESES ~8 7 HGEME (HMG5) #F{Ml#l, Dorsal view of distal portion

of left fifth to seventh pleurals (HMG5).

DEE 7 MR (HMG7) #¥{HI#8, Dorsal view of seventh neural (HMG7).
CASET(?2)R (HMG7) #5{0l#l, Dorsal view of seventh(?) pleural

(HMG 7).

CAEE 8RR (HMG 7) #{ll#l, Dorsal view of eigth pleural (HMG?7).
i 1R (HMG5) BEfil%1, Ventral view of left epiplastron (HMGS5).
j « AR (HMG7) Bffi#l. Ventral view of left xiphiplastron (HMG 7)
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