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The skeleton of elasmobranchs from
the Mizunami group (Miocene), Central Japan

Masatoshi GoTo

(Abstract)

A fossil skeleton of elasmobranchs was found from the Yamanouchi member, Akeyo
formation, Mizunami group, Middle Miocene, at Yamanouchi, Akeyo-cho, Mizunami City.

This specimen is composed of many elongate cartilages and several vertebrae and teeth.
The teeth are identified to Squatina sp. by mean of their morphological characters. The
vertebrae have a concentric circle structure on their cross section surface, which is seen
in the vertebrae of squaloid elasmobranchs, especially genus Sgquatina. The form of the
cartilages resembles to the palatoquadrate, Meckel’s, hyoid and hyomandibular cartilage
and other gill cartilages of elasmobranchs. On the surface of these cartilages, a granular
structure, which is seen on the surface of the calcified cartilage in recent elasmobranchs,
is observed.

According to these special features, this specimen can be identified to the skeleton of

elasmobranchs, particularly genus Squatina.
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T ot T 2 WMER SR EEAZ, 1972482 H23H, REBHEORE A > % — PRt
IEOTHRT, FRTHFRECAFHERNCI > THRINIZEDTH .

PEH M A, I R IRERE T AT (NP O Fhot BB HLE St. 282 L ahic HuSTh 5 (881
M), EMHEREG, EREFEEZRELIEFNET, B FERE=EhREith & shTo
B. INEFHNEO Yo E3INEKAEBEL D 1.5 m TOHIKGEL WL KGO BIKE v MER
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Fig. 1. Locality map (after ITOIGAWA, 1974)

—KEDOT I S HOMAVBFER N, 12, FA—HED 52 EOHEERHO R EE
LT b, Carcharhinus, Myliobalis, “Squalus’, Squatina, Isurus, Carcharodon, Galeo-
cerdo, Hemipristis, Negaprion, Pristis, Dasyatis »3%4 3T 5 Grfa)ll « FiA, 1974).

3. & b3

COWRBEEERIADR Yy v F2HE 2 KITBIF 5. CoBFKBAIE, KON &I E
DH 2F X Squatina OWHFT 2 CHAEL THHLTWVWA, £, HBOILABEME -
TW\5.

D XiT, WA, #EFOLA, HEFUADOBERILADIHIZ, k2B,

a, BOILFH (Plate 12, Figs. 1~5)
RERINTZBMBOWDIAD S b, WEOMRZB LI T ENTEXIZEDR, 5MTH-
1

Class Chondrichthyes HRE f
Subclass Elasmobranchii i R
Order Squaliformes YA H
Family Squatinidae B A 2B

Genus Squatina DUMERIL, 1806 # 2 X &
Squatina sp.
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Fig. 2. A sketch of the fossil skeleton of the elasmobranchs.
RP : #O% }ifkd right palatoquadrate cartilage, LP : EO&EHRE
left palatoquadrate cartilage, LM : Z=T% ik left Meckel’s cartilage,
RC : #FHilii right hyoid cartilage, V : f#{'F vertebra, X : Squa-
tina sp. OHi tooth of Squaiina sp..

K PPHECSL=MAET, b¥rc@EMEL D8 » 505, HROEERIIL
TIRIZEILTE Y, ZOXMIPLOEFEMCHA - Ts, 10EARTIE, HRBIZITELEI
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3. 1T, HREIDEOITRD THGERIDICOFIZL T3,

COROWDIEREDE s L, =F 2w

TALHERA L TIELFEHEL THH, TEOMN

:; EHUHRIBO EEIE O T L, EITBA

AHID T B THEB IR DR 2 . A T,

EHRULTWRZ ETHSH(EE3MN). DREI,

1254 ZTOWRITHLNEHD, 5 BKHDO—

U 2 THRIEBE > 2 RIALTWA T &

#3K  Squatina dumeril O LTH & o, WMRTALENTEZY., KEORAIRR

THEROBAE (BIGELOW and SCH-  wim ¢ pseapid b, BIRMIE & BTAILHK

EORDEN, My £5.2s BT, BRI IREEREL TS, 1B,

Fig. 3. Upper and lower teeth of cb D5 HEOEIED EDMED O, F
Squatina dumeril (after BIGELOW S4B C LT & Dol

and SCHROEDER, 1948), .
WORHIEER, D2X¥XDLBhThA.
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1 2 3 4 5
HoE 3 10.0mm 6.3+ mm 6.0+ mm 5.3+ mm 4,5+ mm
o 9.6mm 4.8+ mm 4.0+mm 4.2+ mm 2.8+ mm
BEDE 3 — 2.8 mm 2.8 mm 2.4mm 2.1mm

LORBRDAIR, T—r 90U L FREED D S RS, TER 7 o 7 O HIEL&R, b7 2
) n OHEMEALELE, 770 b OBREH, -2 7 ) 7 ORFHOME»SREI N TV 3
(ROMER, 1966 ; BiGELow and SCHROEDER, 1948). & < iZ, K4 v ® Nusplinger O o
7R HEEL 1z Squatina acanthoderma 3OS % TRECKDONESREFESINT
WAIZIT T L, HMEMOMKE S THE SN TS (SCHWEIZER, 1964 ; Kunn, 1973).

HRYF A DMEIR, RETRELMWEZ DT ED D, REFEEMNTY 2 ¥ H L4
BT AFEOHRMNENECHS EDEZALLNTV S,

BAEOH 252 @iz, HRPOEBOHEERICIESSHL TS, HAEHTE, B2Y
2 Squatina japonica » 2 w2 S. nebulosa O 2EHIEELTHH, FiFIELE2.5m i
HLU, #EREE 3m IBIREINTVA., HEIRTA, Al B8 - AR - B
wEREND LV (BN, 1976).

Squatina OWOHE, FEER» S X, FROE2, HEKRHAESE), bih(RRED,
PP « T QLUEFED, FRACH « Ry - &5 - WA(ERE) - K BUEEHE) » SEL T
W5, Eiz, REFIRFTEENT O RS A, 0 R T o8 EEE (R ), T2
IRORFE AT O B BT (UL, MWARERN O QSR EEEHEID 2 &5 AIoh T
(#21E, 1972 ; AZK, 1977 MS).

b. #BontHm (Plate 12, Fig. 6)

WERE DOHER vertebra & U THERRT X
A0DI1X5M, HEO—LEEDNE LD
B3MEALEDENS.

HeB DAL, AKL - #EiA centrum
D5 h, WEHTII 22N EREEORK
Wil % 3 5, BEBIEIZFRIGERDS M A T W
%, JERE - S EOKR X LRI, Z O
WEICFRAOHIROKRERZ D T & Th
%

AR OHER 12, HEEORIK/DIRIED
5, *=y¥2HIzA LN S EHE astero- # 4 Squatina squatina OWEE A : kot
spondylous, v/ #x HicAa b h % B RITEOHR, STRORR KpEvenD,
1921 kb))

cyclospondylous & Zf#ff tectospondylous
Fig. 4. Vertebra of Squatina squatina. A :

DO3IFHHILNS., CCRALNLFA
DR, v 2 ¥ 4 BOBRHE, h
THHRF2EOHEEKITALON S DI X
DOHTILPUTWB(EELN).
HERDETHEIER, 2 XD EBHTH 5,

mid-trunk vertebra, B :anterior caudal
vertebra (from RIDEWOOD, 1921)
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EHBRAOE X 32mm 24mm 30mm —
HEAFHAOE X 26mm 15mm 23mm  —
BHELMOES e — = 16 mm

c. BEo{LA (Plate 12, Fig. 9)

HER DA OB REAE, 1MEE EDOARDNS F S HERMENRROBKE»S 2 » TV
A, BlEED X F 2 OFKREARLILERFULER, SX0L) BKE*RAET A LMBTX
.

1 E Fik4y right palatoquadrate cartilage : JAFEEIC L, Tl %2 Fic LI IRIBTH
ELTED, AL SHEAUNEMEL DN TWS, fi»L6HN3TD1IDEC AT, FH
WCRMT SR orbital process O AIA L H LN A, HHIT { 1TiE, FAMDO N
LMD 5. HilkE S HiE TOE X 198 mm,

O ik left palatoquadrate cartilage : 45D 3 DICH L T, KSOED ME TES
e ->T, BELTWA, BNRRIL THH, KEZ, —RNICHETE > TWT, HiR
AVHERHERLU TV A, BEZEER, fiMiLd T, EAREHRL T, BT TE, FTAM
O AERMBH 5. Rillid 5 ®KiEE TOE S 204 mm,

AT left Meckel's cartilage : ZEAZEH KT ORI L 205, 408 O 45 CJFB
HECNLT, AfllZ L3 THEL T3, BIMESTERIILTHH, WOBFELEL TOIH
fid, NIECEROMMDSA LD HENSE. CORMIBBRAFICL» I CONTERL L), D0
IR L T, BT L HCENT A ESO D DEESDOVT VS, Fild» S BEE TO
£ & 206+ mm,

DI, EHEOEKE hyoid cartilage, FH ik hyomandibular cartilage, 15X O
DHEB2HRTIRTLEDONL OVBHFHEL TVEH, o) LRABTE LS.

WThOBKAADEE S L OWiEICE, EEN 1mmIFOEEAORMROMED, A
VL UFEBOEERICECBEINS, C0L ) kB ok, REOREROR
JRIGU 2B OEXRET Y, BEINZLDOTHS.

4. ¥ & &

PUFOR#&RD» 5, COBFMLAERZ, RBEOLDOTHLLABTAZ ENTES., Z0
BH2ENTHIE, 2X0Ld5itr 3.

1) BRADOEED, RSO NHELGKE, THIKE, S8E 2 ECHEUL T,

2) B ADER S L OBEORROEED, FEBOAKMLL B TIBEINS.

3) HEFO{ADEE L, ZOMEIEICAL N3 ROMAROER, v 7 ¥ X BOREEH,
LR BAFARICALND § DITLUTN S,

4) BREAITE 8-> T, BEDO 22 BOEBTHL T 5.

ZDHb, 3) &4) OBHA»L, COEKILABEAZ, BIEEODOY L, HR¥F2 Squa-
tina ROLDTH? LR T L ENTES.

¥, B 2F 2 OERICE Y D FHAOFHEE, 2EDLEHTHS.

WoE & 1.3 mm~(.7 mm

HeADEAEFAOE S 4.6mm
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HEAROE & 3.4mm
SREAFAOES 2.2 mm

FIEFREOE S 39.8 mm
THikEOE S 40.3 mm
4 B 394 mm

WOEIRE LEEVBBEMICHHT S sRETHE, COoMEEAD [#2¥92 |1}, &
He2m~3mLUECHBIREDThotc B IND. BETIIRFARLE2.5m, oo
FRAREEIMITET S E0DNAL 56, HFIEOLEEANTCZOL 5 BRI 2
APHEBLTOIIELTY, SBEABE L LETREW.

L%, IHIADI )V — v T BRETE I >T, ZFERLADEEBRZES »icT 2 &
Lhic, BEIZFXDERLEAROLEICL Y, AERKOFMLTESPHEI N 5. &
2, T LHREBEOBREED, SOOI X2V T, HAZHMTHRINS T &
REINTRE L,
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Figs. 1-

Fig. 6.

Hig N7

Fig. 8.

Fig. 9.

5. Squatina sp. O (X2)

2-5TIF, AAVEMIE, 72 &l

Teeth of Squatina sp. (X2)

2-5 right : labial surface, left : lingual surface
e Ot DRl (A7 — Vit 1em)
4 FlE, B4 H A4 £ Squatina japonica O O R
Transverse section of fossil vertebra (scale:1cm)
Below right : Transverse section of recent Squatina japonica
THRILA D% T : Squatina sp. O (1 OFEA)
A part of fossil skeleton T ! a teeth of Squatina sp. (1)
BAH A AOOZELKE (L) & FHEKE (F) (A7 —Vidlem)
Palatoquadrate cartilages (upper) and Meckel's
cartilages  of recent Squatina japonica (scale . 1cm)
ARt (A7 =)V id10em)
RP : fillZE Ak LP I ANFELKE LM A PRk
RC | filikE VI HEE X . Squatina sp. O (1-5) P (FE L 7=
Fossil skeleton of elasmobranchs (scale : 10em)
RP : right palatoquadrate cartilage LP :left
palatoquadrate cartilage LM : left Meckel’s cartilage
RC : right hyoido cartilage V  vertebra
X . Positions of the tooth of Squatina sp.
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