WMERMBE DRV 7 7" RAKMILE

RILCHE® « AR - BNFR" - R FRE*

Fossil “Acanthocybium” sp. (Scombridae, Pisces) of the Miocene Mizunami Group,

Central Japan

Fumio OHE*, Hiroyuki Ni1SHIMOTO, Yoshitsugu OKUMURA and Yoshiaki AzumMA

(Abstract)

In 1973, a large lower jaw and a skull belonging to Scombroid fish had collected from the lower
Miocene Mizunami group, at the different road cuttings of Central Highway, Toki and Mizunami Cities,
central Japan, respectively. These specimens considered the same species are described with remarks on
living Acanthocybium solandri (CUVIER).

“Acanthocybium"” sp. may well be a new species to an ancestral type between Acamhocybium solandri
and Scomberomorus sinensis (LACEPEDE).
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LS, thoMECHERMEY Lo LEHKE . i, FELLTOIRILA
WISRfThRPbhBFETH 5.
FECERTHLEELON AL ICHR L, RMBBHAERE, EEEN»OIEHL TS
H, 15 Ma B EEF AN CGREA - /&I, 1980) K FAL TV LTES LD 5. 58
DX 5k 3micET 5RBE nekton OEH I, TR - TEYHE OB I HKREVE
HExRt+ad0E v 255,
REBERVMOSEEFARBROBRE,» L3, FR L sBoREAKLOGYERT 5.
L, TORALIREFOBRILAETHD, X/ V2 —1hoEk{fLRicowTh, XA
(1974) o 1 v 5 F8F Stereolepis sp. DFBRLUANAIKRBEO T ETERINT V5. pRIFEkRD
IhOENRLTHEBWARORBO—o L b ichil, EZLIL L > TEADERTHS.
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FPECEL, 1 FESy 7 (RE116°, B3 OB TREIhIBE Acantho-
cybium solandri (CUVIER) DEAARE L CHV -, EMET=SKESSEEHE HER
K& ARFBO< 7/ v EREESREAAMBEAREE XL | NER - SFEBFHETO Acan-
thocybium solandri DEREY “HFR Eh, HOBEPREL T vi, ERSAKERR
BRESE RN NEEKEwV 2 — BEECSLE . BEERATBOEBEARY VI
Scombrida iz 2\ T &< DB ZIRRL T e, KEFERBENEHEAEEROK
NB=igL, A)IRAEE . LEERECXBIC oV TsEicic o 1o, RALKEEZ MM
BA¥HEMFHE NERXEE, ERARKESERESYTMN FERAEL, RAYEN
HAFFBREAERT BEAEFEE  IABECAVWAEEORECHE R IYME,
"o\ fefivle, ENHEEMESHESYE=IRER LHEFEL  EXOFECEN
W folinl, ZHAEEAFHERSFRAEYHRZEHERLL | THRUMELYTE -2
JEAMNHEITARDEYE MEEZK . FRBOFH Al bErEshb L, EL{HILBLETFS.

B, LAREFAOCRAELE, FioJHM T3, EHBRFEHEY MY H
2 ARINE_#L, LEREEARE REOEBLLYALLTTI-RRHLOEYE /8
HEREHEMICEL BHLPL ET 5.

1, EHM - EHEE - ER

AETRBi>wT

EE i S i B R I T REBTEMRSF, £
1 &—5=vo (Fig.1). TH$
DEAMLER S, EHBEIRRE
HOHREBEILFARBGRAI, 1974). LEF
REATOIERSEHBEREITH. THE
¥EUBERCE I AEILERE B
Saccella miensis %\ = & oA TILEF
AR T, o& 2 IMBEEZMFRIZETD
BIKE YM, L) TEEYBELEESH
5.
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Fig. 1. Locality map.
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tE2EETAHEM, REET cm 0 SBERKEMNYE T, SROBRHAERR L DR
B IOCRELE*+ A A bR 3. THREAGAEIC nodule ¥ig X, @M Mn
FHxHEL . A—ElPrloBBEMEREF 2SA TV,

F—2#icibhd ~<v b 2{tG & LT, Saccella miensis ARAKI, Bryozoa »3E iz,
Cyclocardia siogamensis (NOMURA), “Proclava” kaneharai (HUZITA & OGOSE), Reticunassa
hongoensis (ITOIGAWA) A&z, Clinocardium andoi ITOIGAWA & SHIBATA, Acila sub-
mirabilis MAKIYAMA, Pandrella otukai HABE, Solamen fornicatum (YOKOYAMA), Yoldia

(Cnesterium) ensifera akeyoensis ITOIGAWA & SHIBATA, “Teredo” sp., Serpula sp.,
Echinocyamus crispus MAZZETTI 538 { B E+ 5. Myliobatis sp. Sil b ET 5. RE{LHEIZ
Fah EFETHNEICH D, —E8D Saccelln # B\ - THO MR IZAR Tixicy . FEBbtk BE
BETHDH. BEIER»ERT, Saccella-Cyclocardia Assemblage (& )Ili3h, 1974) i
BT3b0ThH5.

BEIZ>WT

ERtAIEERMBHBEETER, BRIV 2 —F = v ORESHEH o cutting (Fig. 1)

G, 1974, St. Ka-S). EHBRIAREFAHERE LFARLE, BKE YM. ELE1
m (EE180 m-181m) T 5% (Fig. 2). "

{LA% 84T % nodule (1 BEROcm DEIKE> L AT, $EDR A A NHazama m.
BB % &1, nodule hicixfhd RBILABEF ZEFA TV IV, A
—BEOHK+ cm B b Percidae AHOBEE L L2 2 BIETE oy
#£80cm » nodule %, @—@#® 7 mdt 15 Scombridae ? D EIH
BrEHL. CoBE T, dtF0EE (St 281, St. 282, St. 284, N\ vlw
St. 286, St Ka-1 7c &) E B b, 8, Desmostylus 3, BEERHE |
EREHET, BREREOAYER L. s, 1 ¥ 7 ¥ Slereolepis %ﬁ: Y™,
sp. (KM, 1974) DEHBREIPOTMD Cultelius bed (YM-YM; [ Zoverd

Yamanouchi m.

) L#ETEIND (EHL, St 281). [ —
F—RB¥E»HLEHT 5~ + ALH 1L Macoma izurensis (YOKOYA- : . -5 m

MA), Lucinoma acutilineatum (CONRAD) 1% Bz, Macoma optiva m o

(YOKOYAMA), Saccella miensis (ARAKI), Patinopecten egregius r
(ITOIGAWA), Cyclocardia siogamensis(NOMURA) 73 ¥%@iz, Euspira mv i

meisensis MAKIYAMA, Cullellus izumoensis YOKOYAMA, Fissiden- |v—

talium sp., Musashia yanagidaniensis (ARAKI), “Teredo” sp., An- vVvv:/v - 0

cistrolepis togariensis NARUSE &4 IcEH L. —HB{LAIIFRBA WX Y

FERTCERL, 2BLALBALBEIN Ty, Bttt BB  Fig 2. Geological
E£THH BEIFOERD AT, Macoma-Lucinoma Assemblage  column at locality 2.
BTN THE. A—BEDMBOMSIZH L, Saccella, Cultellus 1 (after ITOIGAWA, 1974)
<, Macoma p3%<, RBELREE Vv GRAII, 1974, ARBJIED, 1974).

# W R OB

kD Saccella-Cyclocardia Ass. DHERERE 1220 m-50 m-60 m, Macoma-Lucinoma Ass.
DEFENIF20m-100m + LHEEIN D GRBEIizA, 1974 ; SHIBATA, 1978), < v + 2{kanE
Bhbib b, BEAABKOEERTCH-EELLNS. BiE, EXRFOHN, X high
BRIEVCERERTRT (58 < KA, 1980ix2).
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FEEDNE LB

RECLETAPFE. 16 Ma £ (2EE - k&, 198022, \LEFHB»HLEHT 281k
RiIZ2onTid, BEREHMEBREYN D, WILETIE “Desmostylus #¥iE" (Desmostylus
hesperus japonicus TOKUNAGA & IWASAKI, Paleoparadoxia labatai (TOKUNAGA), Eu-
rhinodelphis minoensis OKAZAKI %) is L OBEEOEWEHEE (Amphitragulus minoensis
MATSUMOTO 7 &) AL 5 (RF-[EES, 1974 . MK, 19777 L). BE#HH TaTRO X
54z, Vicarya yokoyamai TAKEYAMA =135 X h % Potamid Assemblage @, & E#H#E»
B L, Aturia minoensis KOBAYASHI BT 5. Potamid-Arcid Assemblage (fILR 7
& o “Mangrove Bi#iE”, 15 Mat) X H TROBETH S (ITOIGAWA, 19787¢ &),

2. % # 2 R

Family Scombridae
Genus Acanthocybium GILL, 1862
“Acanthocybium”  sp.
(Plate 6, Figs. 1a,b, 2a-e ; Plate 7, Figs. 1a,b ; Plate 8, Figs. 1a-c ; Figures 3-5 ; Tables
1-9)

A T%5 Left lower jaw

BEH R . R R T RETENF
(Locality) : Jorinji, Izumi-cho, Toki City, Gifu Prefecture

EHE  miREHFBERELEFNE

(Horizon) : Yamanouchi member, Akeyo formation, Mizunami group

BREER 197249 B
(Date) : September, 1972

BEE  ®H R
(Collector) : Yoshiaki Azuma

GREE K FEB EHRETARKIIG-2
(Depository) : Yoshiaki Azuma, Kujiri, Izumi-cho, Toki City, Gifu Prefecture

Description of Left lower jaw

Dentary

Dentary is deep, gently curved on the external face and its symphyseal end is expanded
and bordered by a straight margin having right angle against the anterodosal margin.
Dorsal margin of dentary is incurved in the part between anterior end and base of the tenth
tooth. Ventral margin is oblique posteriorly, forms large notch in its anteroventral part and
has an obtuse angle beneath the adjoined point of the fifteenth and the sixteenth teeth.

The major part of dentary is forked into large two arms. The depth of ventral arm is
smaller than the dorsal one. The ventral margin of dorsal arm has straight line and runs
parallel with the dorsal margin horizontally.

An external series of pores presents along the lower margin, seems to be preoper-
culomandibular pores of the branch of lateral-line system. The first pore is large, deep and
elliptical. The posterior ones are five shallow depressions.
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The anterointerior part of dentary is protruded strongly. The apical margin has a nearly
right angle to the anterior margin. Its base to articulate either lower jaw is rather smaller
than that of living species.

Articular bone

Articular bone is large, triangular, not preserved posteriorly.
Teeth

Thirty teeth and six alveoli which teeth detached are preserved. The total number of
teeth may be forty. Teeth are broad, triangular slightly incurved at the apex with round
margin and much strongly compressed laterally. The dentition is in single series on the
dorsal plate of dentary.

The diastema (toothless space) is absent. All teeth is working, not alternative. Teeth
are remarkably uniform in size except from the first to the tenth tooth and rise vertically
on the teeth plate. The cutting edges of crown are smooth curved oppositely with small
serration, which have ditches running vertically on their either side. The horizontal section
in the base of crown is nearly hexagonal.

The surface of crown is composed of black or brown enamel layer. The height of root
is as long as that of crown. Small dimples are present on both sides of outer and inner bases
of crown with protruding.

L5} ®

BA A THE BEHEER L8 E dentary » BAfIE articular bone, ¥k USHE LoHg st
-35th dentary teeth 22575 5. $#36E WL FEOW, BE LBAHETORBIIRE LFOHKER
HTH5. LGOEHC I Y ROBIIBR I I, AAURRELEDOLE,LL, TOEE
ERYBLAELDENTIIEV. BoWikit Figs. 3A-C kiRl ¥k, SoBRYRET

Table 1. Measurements of lower jaw.

Front height (in figure 3C, height between a and b at point) 27 mm( 31 mm)*
Height of anterior expanded portion of dentary (cd) 38 mm( 40 mm)
Height of dentary beneath the 5th tooth at the notch curved

deeply (ef) 34 mm( 37 mm)
Height of dentary beneath the front of the 12th tooth (gh) 45 mm( 48 mm)
Height of dentary beneath the front of the 16th tooth (ij) 61 mm( 67 mm)

Height of dentary beneath the front of the 22th tooth, passing

the forked point (km) 72 mm( 76 mm)

Height of dentary beneath the front of the 29th tooth (no) 86 mm( 95 mm)

Oblique distance between p and s at point (ps) 96 mm(107 mm)

Oblique distance between b and s at point (bs) 189 mm (205 mm)

L(eng)th from the anterior margin of dentary to the 36th tooth 237 mm(241 mm)
ap

Preforked length (al) 128 mm(130 mm)

Length of base line from point b to the segment including point
d as the altitude of a right angled triangle

By the same method above

15 mm( 15 mm)

Length of base line from b to the segment including f 24 mm( 26 mm)
Length of base line from b to the segment including h 58 mm( 58 mm)
Length of base line from b to the segment including j 87 mm( 89 mm)
Length of base line from b to the segment including m 131 mm(132 mm)
Length of base line from b to the segment including s 187 mm(196 mm)
Length of base line from a to the segment including p 237 mm(242 mm)

* Curved length along the convex surface in parenthesis.
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Fig. 3. “Acanthocybium” sp., left lower jaw.

A : Dorsal view B : Lateral view C : Sections as indicated D : External and posterior views of tooth and
measurements

An, Angle of the lower margin of dentary Art, Articular bone Ca, Cartilage CH, Height of tooth crown
CL, Length of tooth crown CW, Width of tooth crown Dn, Dentary Ld, Lateral dimple Nt, Notch of
the ventral margin of dentary Pmp, Preoperculomandibular pores of lateral line-system Tr, Tooth root
WD, Width of the dorsal plate of dentary
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5D ELT, H2H6FRYHEA(LLCFig. 3D wRLE. 251K, £HALORE R Table 1
Rl

wEEARclE LY~ L, Fig 3C «ORTME E-E 0k 5k, ¥REAGRHERNAEL, P
RTIME F-F cRohs X 5WMB/NSSERCGEV. i, BEEMMETRERCT]
ELIEAWFRBLEL Lo T 5. BEXSETHNBIHNBRORTED > T, §iHD
preoperculomandibula RHOE 1 QIEFLOMNE X h BALicEET . BEEHIBRIEFD
Bl LAkE <, EREE <MY, FRicm-> THEML-HEEHRT5 (Fig.3C o D
D). XBEHBBE3HER W R LAV BV BARER TS, roEgutms»E2T 5.

BIMEMMNAYET 58 L0MOBREITBTHS. HELHHFEOEIIHERL TRE
LT SMAFOMETHRE T2 5. TOEI3EEOSESER (t-t) Cl4 mm, BEHE (u
-u) T6émm, WEDFEADOLSEH (v-v) T7.5mmTH 5. BEOMERSLE O
REFZEH L SRS,

WEOERITIIREL 2L, RARKEXEFEhI -HOMNERX b, EHDEEES
Hioiz@Es e EBHL T3, BEOTHOE X X Table2 iTR Lichl, —BEL fto>Thw
HDIEBT-BBEROFETAHMET, 4.6-4.9mmBETH 5. ¥, BB T—HEL
Lo TV ABOIE6B/E,HENFRHT-0 F TOPMC,10.0-10.9ImmBEDOE X ¥ .

WE O E#c gz A0 AIME Iz Table3 iRl ®wEsS (CH), %K (CL), ®Es
TECW X HIEL .. KEBIRE»OHEFLCBHT XTI CoRBEOR XY, HER

Table 2. Width of dorsal plate of dentary (mm).

Tooth Ist 2nd  3rd 4th 5th 6th 7th 8h  9th 10th 11th 12th
WD of dentary| 7.8 13.0 122 8.7 6.7 5.3 5.1 46 49 5.2 6.2 6.6
Tooth 13th  14th 15th 16th 17th  18th 19th 20th 2Ist 22nd 23rd 24th

WD of dentary| 6.7 6.7 7.3 78 7.5 7.9 9.0 8.6 9.0 9.0 9.3 9.3
Tooth 25th  26th  27th  28th 29th 30th 31st 32nd 33rd 34th 35th  36th
WD of dentary| 9.6 100 99 104 107 109 108 106 9.1 8.6 8.7 78

Table 3. Measurements on teeth and alveoli (mm).

Tooth Ist 2nd 3rd* 4th Sth  6th 7th* 8th 9th 10th 11th* 12th 13th
Height of crown 37 50 - - - - - 5.5 - - - 76 9.1
Length of crown | 42 40 (52) 48 49 50 (56) 50 46 49 — 57 6.0
Width of crown | 27 30 (54) 37 35 38 (37 38 — 40 — 43 45

Tooth 14th 15th 16th 17th 18th 19th 20th* 2Ist 22nd 23rd 24th 25th* 26th
Height of crown 76 84 81 75 78 8l -~ 100 84 80 95 - 100
Length of crown [ 59 57 61 69 57 60 (80) 64 64 65 62 — 63
Width of crown 47 46 48 43 48 50 (60) 54 52 46 54 (59 59

Tooth 27th 28th 2%th 30th 3lst 32nd 33rd 34th 35th 36th Mean
Height of crown | 85 100 86 101 85 103 94 94 94 87 84
Length of crown | 58 62 60 62 63 72 71 69 68 56 5.8(6.3)
Width of crown 56 56 53 57 57 60 56 54 55 47 4.8(5.3)

+ measurmernts of alveoli.
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REFOB/AE Y, HFETIE AT L AEOEIOE X RE L . FHEIEERH8.4 mm,
WE R 5.8 mm, WEXTIEI4.8mm TH 0, F15-16F B /- v 1ELT 5. RIFEII0ET
HY, TO5HE4, 5, 6, 0FHILHBLBRL T3, BH 06X IZLOHBREYBAL
FELTWS. 205 LEI125WR & 1455128 & o F 430 supplemental tooth ¢4 5.
TRHIIEFEERTCRVCTHOTLAREERE L > TRAEL TV VWS L L, BE TSI kg
DY Lo T2 L CHEIBBFRPLHISBR L ) bEERHVMEL BT 5. i, ®E
tooth root (XAERTHB. Dz L2, HIBROKIFENBV-AMOATHEZ L E,
HIBROWIEOMEHLHEETH S, T, RELT5H20FH, H25FHORE LOL
WEBLLD, BREFIRTRALLD T FETRE LOTRD DT b OT, &
FIEY EAWOLDIBEFCEVEBAYERL T B EELLNAD. 7THE, 11BHRIRE
CREDEM*»5T.

% =
RKERBELOHH=AMROER LS &, @FIV—FITHROBRI HENEBE THA &,
AEOWLWMOERTR T HREBEI LA LE VLSO, BAeEY R AKIELSE
(NELSON, 1976 ; LINDBERG ¢! al.,1980) © 5 %, Acanthocybium solandri wH 5h AW ET
»s. LrlL, Bro—B—8oaxAxHY 2 Ths Acanthocybium solandri (CUVIER)
(PL 9, Figs. 1-4 ; Pl 10, Figs. la-c) o TFTEE &2, UTFO)-9)D A TR S,

(1) {LEEORBEIRCIBEAERLZL ) —F v i 50, BEB TR V-ERE
#ap s (PL Y, Figs. 3a, b, 4).

2 {tEEO THEEETESIEO MBIz b oTRIFEL VA, BEBETIMEBIRY T
Ricn, Bb, FNHFET PR, FBFEREC1xL0H, FUFRILLKEL 5.

Table 4. Indexes about measurements of lower jaw in the comparison with living species®.

Measuremests “Acanthocybtum” sp. soﬁﬂri’h? biurgR)

Front height (ab/al) 21.1% 13.1%
Height of anterior expanded portion of dentary

(cd/al) 29.7% 17.0%
Height of dentary beneath the 5th tooth at the

notch curved deeply (ef/al) 26.6% 15.2%
Height of dentary beneath the front of the 16th

tooth (ij/al) 1% e
Height of dentary beneath the front of the 22th

tooth, passing the forked point (km/al) 56.3% 41.5%
Length of base line from b to the segment including

j ¢(bj/aD 68.0% 76.8%
Length from the margin of the front of dentary to

the 36th tooth (ap/al) 185.2% 95.7%
Maximum of height of tooth crown (CH/al) 8.0% (32th) 4.8%(40th)
Maximum of length of tooth crown (CL/al) 5.6% (32th) 4.0% (40th)
Maximum of width of tooth crown (CW/al) 4.7%(32th) 3.19% (40th)
(%/lvzll));g)um width of the dorsal plane of dentary 8.59% (32th) 6.3% (40th)

* The ratios of some lengths indicated to preforked length (Fig. 3).

Recent specimen (4 SHSAUE 810708, total length 1m 40cm, head length 32.5cm, body depth 19.4cm )
was captured by the long-lining of Shayd Maru, belonging to Fishery Agency of Japan at 29° 32.0'N, 133°
39.3 E-29° 39.5'N, 133° 59.2E in 27, June 1981.



HMBERE “»=2473" BRELA 33

(3) {LEBOTHEHIIM0E (HE), BEETEs0EL.

4) LAEECRIEEHILLALY (RERE)ORSTALEHED) 2, BEBICIEF
#3535 (PL9, Fig. 4).

(5) {LEEOWELHBIFNA~ORRLYE LT, AllESOERIEN =AY ET 5.
BERTI, EHERCIE~ORR L AR, AAESOET MR P\ BET 5.

(6) {LEEDNIEEE TEEEFL preoperculomandibular pores i 4 8, BHItIO b O IFEMAKE
LKL BR. BEEOLHIZ6E, T XTHISEA~MCBERF]L.

(7)) LEEORE/B TP SFIN (BAFRET) THHH, REMTRHILh B (&
39-40FWET) TH5.

(8) {LAMOBWBEHFBIIKL, BIETCALEILR - THUS. BEEoTh#ks
iZin] » CTHEL 75 5.

9 LABOEBEEOBARELE, @ atz (Fig. 3B 0ff An 134815-16% K
ET) b5 BAEBTRBARREL, BRI RI(An j25829-30BRET)CH 5.

FLEMUOHABEGHABCELEL { R (Tab. 4), XX Aol BEEHR—K
BB EADORE (a) €H5 (Fig. 30). ok, gRoG), (7), Vel OWHEB X U5HHIE R
BERRICIPERYZERL TS, TRRLIBBOLDLEZD.

AL EEIRB O b C LB IERA Ic 7 5 B Scomberomorus i bR AHBED D h
ERATNS. *7S5BENRAY I SBEOBHIER, R XEE (1923) X - TH
X h, | T MAGOLECCIA (1958), DEVARAJ (1977) OEFMAWENLIhTV-5.

FEEOEBOERPLLOTERTHEZ L, HEINBALTHVFEOEL notch 2
MLTWBZ L, B, BBEESAROERIERLETL VB LR Y7 FREADRD—
A B TH 5 (MAGOLECCIA, p. 317-318, pl. IX, 1958 ; DEVARA]J, p. 23-25, fig. 9, 1977).

Bz, COBE»SIIX1 VvV, KEBCERTH2BEED  Scomberomorus  lineolatus

(CUVIER) & S. commerson (LACEPEDE) oot Bizkhhsd. i, {LAEOREHE
BIZB > THLNBHBROR pmp OKEZ « IB « FeovTCoOWMER ML 5 &, kAR
7w ) FEEWZERT D Scomberomorus B3ED 5B, S. cavalla (CUVEER) 3L 5.
Lal, chboMERYYI IR, =247 7 BOHARKCAGHRABYETHL-T, R{LE
EAYISRICBRT S ERETHERC LR, Bb, 7 5BORF LOWIIIZ—FITH
LHEOBENEOBCEVTHI0-20KTHAZ &, BEROBEMNAEL —FK L oA SM
BRadolb, @AELLALVS LML, AMKIEVRD b2 & THB(DEVARAJ p. 59,
ihid). 12120, 47 5 RO TREEA10-206TH 5 &\ 3 EHICoOWTiL, EED—AKIOB
Bl hid, SBERHTHIAMABL O30 Bbhb. AEAOKEERRETHRELL S
niphonius (CUVIER) O FSRE R i2EE LTV 284 04-17RKTH 5 4, BEO FichT 5
RSB T EY AND LIS PLEL LD, +7 7 BB IVEDOAGOILERIZOVT
i3, BETCIIRIZBE I Ty 7ovs, DANILTSHENKO (1978) iz X hui¥, - SBl i rBEgit
®A & » B (Thanetian stage) H7c Y HHEH L TWT, WBHHER5 & rofid 28
s> TISENXHBEL T35 (p35, tab. 2). #iz, + 7 7 8B Scomberomorus (Cybium 3.
synonym)(ZIAET#II 1 7 L A& (Ypresian stage) i B LT\ 5. 2 — 2 » S TORERY
o4 7 VAORBIL, 1% Y A2d LondonClay T5 - T, # <t AGASSIZ (1833-1844) i«
X 5T, Cybium speciosum AGASSIZ (p. 61 ; vol. 5, tab. 25), Cybtum macropomus AGASSIZ

(p. 62 ; vol. 5, tab. 26, figs. 1-3) MBS h T\ 5. ¥4, TROOBICE k- TEHT
AifikfE iz, WooDwARD (1901) iz t - T British Museum (Natur. Hist.) oA CE#K X
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Table 5. Teeth features of fossil Scomberomorus and allied species (after WOODWARD, 1901).

Scombrinus : Large teeth, teeth on margin of jaws rather large stout, conical and well-spaced, not much
laterally compressed.

S. nuchalis WOODWARD  «ecessesecorassnanianinee Teeth moderately stout, quite smooth, with apisces
slightly incurved.
S. macropomus (AGASSIZ) -------ereeesssanassene Teeth well spaced, not variable in size.

Cybium (= Scomberomorus) : Teeth on margin of jaws large, conical, and laterally compressed, with
opposite sharp edges ; minute teeth on vomer and palatines. Well-spaced.

C. speciosum AGASSIZ +eeveevrsererrmnnsanianiannas Teeth slender.

C. bleeker (WINKLER) «+steecereserscccncsrcrnnces Teeth broad and much laterally compressed, nearly
uniform in size in premaxilla.

C. excelsum WOODWARD +++eeeeesereenssrancnnanes Teeth broad and much laterally compressed, not

very variable in size, those of front portion of
premaxilla scarcely smaller than the anterior man-
dibular teeth.

C. barinense WOODWARD ¢+e«eenrerrescerasnnonanase Teeth broad and much laterally compressed, those
of front portion of premaxilla considerably smaller
than the anterior mandibular teeth.

C. lingulatum (MEYER) sereeeevioccmcasosioranneas A large species with broad, much-compressed teeth.

Eocoelopoma : Teeth on margin of jaws rather large, stout, conical, and well-spaced, not laterally
compressed ; minute teeth on vomer.
Sphyraenodus : Teeth large and conical, not laterally compressed, in single series on margin of jaws.

S. priscus AGASSIZ -+ereeeerererennarnmiuoncocaieanie Teeth plicated at the base, slightly incurved at the
apex, remarkably uniform in size.

Scombramphodos : Marginal teeth large and conical, not laterally compressed, in single series on pre-
maxilla, in less regular series on dentary, which bears a supplementary external row of
comparatively small teeth.

S. benedeni STORMS «ooererearasesssasecsintanasiens Large teeth strongly plicated at base, not much
incurved at apex.

T\ % (Table5). T#MI3E25ES, EOMRK « K& X « | - 7 L WOMBIZ OV TAAL
GfE L HErcx 2 {LEM12, Scombrinus I8, “Cybium” B, Sphyraenodus |&,Scombramphodon
BrB+5b0THoH, Table5 i shakic, “Cybium” LA BROE 2, not latterally
compressed TH > CARHKOBETCHH - L THR{ILAEERIL .

¥ i, “Cybium” B4BECOWTOW - HEOREK - ® (p. 468, figs. 15, 16) i3, H&ED
Scomberomorus Bh b SHE (L WOMOKERED 3 > T30 T, KLABLIZHLLZ
BoOVvAATREBLDOEBLAS.

b « hiR 2 — = v SLALLOLEEOHME L, = —H R IUIRKRBHK CRIESELDH S
M, -8l Scombridae g3 & U Tk Scombrosarda J&, Palacothunus |&, Sarda |&, Scomber
Bo#E2d - Th, Scomberomorus &, Acanthocybium B DR 127c\ (HOBITSKAYA, 1980,
p. 152-162).

W4 Acanthocybium solandrvi (CUVIER) B0 &ED 1B1ETH-T, BEDOILGE
LA ¥ CIRBEINTV RV, #-> TR LERIL, BEOHRS OV 23X Scomberomorus T
THHH, WH - #@ - WIOHEL BBt Acanthocybium BOTWHAIC L EEHIDL
it L, “Acanthocybium” sp. & L.

{vAfEDO TEEEE length from the anterior end of dentary to the posteroventral end of
articular bone 11380 mm, &£ total length (32.9-3m S RE T 5. k8 L 1-H 4 Acanthocybium
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solandri BA 3, MEBEHE*, =EBE@EHE L TH 5.
FLAEEERAEE Bbh 508 LIicis, fbtEhbdEL TS,

I B RIRE T R R L CRRENARRABLAERER), R UETR sy # CRiREFHER
BILEHNE), RERTEIEMBIER (EEEHEXATLE.

g% Skull

EH e RERTH RN

(Locality) : Togari, Akeyo-cho, Mizunami City, Gifu Prefecture.
EHE  mREFHRE LT

(Horizon) : Yamanouchi member, Akeyo formation, Mizunami group
BEFAA 1972468 A 7H

(Date) : 7 August, 1972
REE BHRTHPREVLHMAEDR RRALEGHRER

(Collector) : Mizunami fossil research group
HFEL  REHLOEYE

(Depository) : Mizunami Fossil Museum, M FM 17005

Description of skull

Skull is large, wide and flat on the dorsal face. Occipital region protrudes gently with
epiotic and supraoccipital bones. A large rhombic pineal foramen is present on the dorsal
face. Frontanel formed by ethmoid and frontal bones and paired tubes seemed to be
interorbital lateralis commissure are present before pineal foramen.

Two paired longitudinal crests of frontal bone and another one on the median line are
present on the dorsal face. Supraoccipital crest is formed with the membraneous bone
which rises vertically on the upper margin of supraoccipital bone at the posterior part of
pineal foramen, and become transformed a triangular ridge formed by frontal bones at the
anterior part of foramen. Temporal crests extend from epiotic bone to frontal bone, and
do not reach the anterior margin of frontal bones. Pterotic crests formed the occipital
margin turn out and overhang sphenotic bone at the external margin, and become
transformed the flat posterior part of frontal bone behind the posterior upper margin of
orbit. Paired auxiliary crest is present slightly at the outer margin of temporal crest. A
triangular temporal fossa is formed by temporal crest and epiotic crest, and is bordered to
the occipital slant with rised part of epiotic bone at the posterior margin.

Orbit is deep, large and rather depressed semicircularly. Nasal bone is large and
externally curved on the dorsal face. The posterior end reaches just in front of lateral
ethmoid bone, and the median part is not fully covered by frontal bone. Sphenotic bone is

* # SHSAUE 810708 : Deposited at the Senior High School attached to the Aichi University of Education.
SeeTab. 4.
** # SHSAUE 810808-1 : Captured by fisherman's fishing at Ohnohara reef, 9 km west-south west of
Miyake Is., Tokyo, 8, Aug. 1981.
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Fig. 4. “Acanthocybium” sp., skull.

A : Dorsal view B : Ventral view
C : Right lateral view D : Occipital view

Art to Hyom, Accepter to articulate hyomandibular bone Auc, Auxiliary crest Boc,
Basioccipital bone Bsp, Basisphenoid bone Eth, Ethmoid bone Epo, Epiotic bone
Exo, Exoccipital bone Fm, Foramen magnum Fr, Frontal bone Fro, Frontanel Ic,
Intercalar bore Iole, Interorbital lateralis commissure Le, Lateral ethmodid bone Myo,
Posterior pore of myodome Na, Nasal bone Os, Occipital slant Pas, Parasphenoid bone
Pf, Pineal foramen Pmk, Parasphenoid median kell Pro, Prootic bone Pto, Pterotic bone
Pto crest, Pterotic crest Ptrs, Pterosphenoid bone Sph, Sphenotic bone Soc, Supraoc-
cipital bone Soc crest, Supraoccipital crest Tem crest, Temporal crest Tfc, Trigemino
~facilis chamber in pterotic bone Vo, Vomer bone
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Fig. 5. Measurements of skull as indicated.
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large equilateral triangle-shaped temporal bone and forms the posterodorsal part of orbit.
Occipital slant formed with the dorsal face of supraoccipital and epiotic bones is of 140
degree.The anterior end of vomer bone is lost and seems to be formed spearhead shape at
the anterior part. The curvature on the transverse section in the ventral face of vomer bone
is 0.375/cm. (fig. 5B, dd")

Parasphenoid bone is broad, posteriorly tapered and semicylindrical on the ventral face.
The width of the anterior bifurcate portion is 2.5 times width of the posterior portion
having lateral wing process. Parasphenoid median keel protrudes storongly at the anterior
part of the base of the lateral wing process.

The lateral opening of the brain chamber on the pterosphenoid bone is observed with the
transverse fossa at the both sides of parasphenoid bone on the ventral view. Pterosphenoid
bone is rectangular. Basisphenoid bone has rather long pointed process at the anterior
margin and is connected obliquely to the base of parasphenoid bone at the ventral stem.

The base of lateral ethmoid bone is broad, curved and fan-shaped. Length of the base of
lateral ethmoid bone is 1.14 times the length of the posteroinferior margin formed the
anterior wall of orbit. Ethmoid bone is forked in Y-shape and has pointed anterior ends.
The forked base has a round margin. Frontal bone is broad, flat and with radial striae
which run to the external margin. The maximum width of frontal bone is 1.76 times the
length from the anterior end of vomer bone to the anterior apex of pineal foramen.

L #®

BEAIELIEVCEET, SEBHBIR{RFIATEKY, BRI KA T2 RBHS.

BEXRbALT 28R THPEHEZITC 5. ERHiICH 5 EME left nasal bone (3%
hBBBELPTVBETHHOT, LBTHHEELL S THE»LBEL AR T{ALL T
% (Fl— nodule shyz St & L OB L B A 2 B4 5700 ).

¥, ol o EieHE temporal crest, FHEIEBIEELIE supraoccipital crest, BH B&#
#% pterotic crest (1 HVERTROEE THH2DTHREI AT VCRRIZH - eELLR S,
2501288 vomer bone 55 _E#IEE supraoccipital bone i E A HEWHDOEhfE*
LICHHCEFE IR IR TS, BESXURT 58 E L#8HEE sphenotic bone %234
LRBLTWS. ¥, BHF pterotic bone DEIEREKIIHEMBEENRREL T3 LBbhA
5. &ERoONFEYPLCFig S tFMEEXREL T, 7/ ¥A T2 SO KPERYAIE
L, Tables6-8 icmLtc. BEWHBOBHBMIIAAHBL V50 TEREY S TEBL T e
WEEYhLCET.

£Bi12, B{BERE2XS. S, FEROBEIRARIZI - TTELELE > T\ 5.
Lil, BEROBRETHIRFRHL A, MMz d Z0oBRAESL TRV, T, IF.
BEOBMBFILIZBLBEIRTVA, BIC=TaRa8E 0§ 5 F. trigemino-facilis chamber
X, BIEB prootic bone OhizH > T, Fie e LAXHBAK TH 5.

RE*#BRT 5EH T, HKESTHOREF pterotic bone DEAKIC K EL=>DELMN
H5. MIN—BEOBAN—FBPILKE L, ZFEDLORBRL TV v AHOBATHA.
Ihbik, BEYEZ L #EET 5 5SS hyomandibular bone D 7 OBAFH =5 5. BBy
BT 5% H 5 intercalar bone, ##I5E exoccipital bone (3B E CHERMEZ 713
mMmBEOCEITH 5. £RMARBILIE BELLOBEEL T4 mmBETH 5. AHF
Lo U » B post-temporal bone D TFRE#BAKIT 5 - DBV-HEXH 5. B2l »
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Table 6. Measurements of the dorsal part of skull indicated in Fig. 5A.

Ethmoid Width (Ra%) --++e-esresssresssersssasesssrrsssrassnsessaseassssssssasassesiossessnssossasnsersessansessane 51 mm
Anterior frontal width (bb’ at anterior ends of frontal bone) ««seeceeerersecrminmonicninnnnnnnnes 57 mm
Middle frontal width (cc’; Both points are on the most incurved margins.) ---+-seseeeesenee 84 mm
Width between the beginnings of left and right temporal crests (dd?) «-«eseseererseseniniananns 80 mm
Maximum frontal Width (€€7) «ereseeeecerrerisrirnerreacsssassmtersernresserasssrerersssessorsssnsarensesesss 172 mm
Distance from the margin of most overhanged frontal bone above lateral ethmoid bone 86 mm
to the median line (e'f) ..........................................................................................

Distance between anterior ends of triangle-shaped depressions of occipital (ii”) ----e+-e-+-- 83 mm
Maximum width of opening margin of pineal foramen (hh?) +cecevsecrimricicinicinionnrnnnae.. 43 mm
Distance between the wing-shaped margins of left and right sphenotic bones (jj) «+-e«eee» 189 mm
Width of two temporal crests incurved at two-third of length (119 68 mm

Epiotic width (007) «eecrerierimmnminiiniiieririiiirimeiiiirisietesesisessaesenas 72 mm

Distance between the points on the margins where are most overhanged laterally in
left and right pterotic bones (PP -eerecerercertmmemmmrniiimiiiiietiiieoriesiniieeiieei.

Distance between both bases of intercalar bones (1r)
Distance between most deeply incurved margins of exoccipital bones (qq?

Width of foramen magnum including external margins of exoccipital bones (ss) --------- 25 mm
Distance from the anterior end of ethmoid bone to the beginning of temporal crest
uft (ad) ................................................... 113 mm
RIGHE (@A) 5o vireevasanstansaasicastosstonnonnons 114 mm

Distance from the anterior end of ethmoid bone to the apex of pineal foramen (ag) --- 145 mm
Length of temporal crest

Left (do) ..................................................................... 167 mm
Right (d’o’) .................................................................. 168 mm
Distance from i of the triangle-shaped depression of occipital to the posterior
margin of epiotic bone
Left (i0) and right (1'07) «we-sreeeereerersersssnsnesssesienseesuesissnannas 111 mm

Distance from j of wing-shaped sphenotic bone to the overhanged point p of left
pterotic bone (Jp) «-eeccecerserecentereareenniarenniiciiiiaieniiiceninnaans

Distance from e of frontal bone to p of pterotic bone (ep)

Width of diamond of pineal foramen (hRY) «e-eseeseesmerrcrssensesensinseee e eteeescesaeas
Length of diamond of pineal foramen (gk) ...............................................................
Distance between g and m of supraoccipital bone on the median line (gm) »-ceeeeeeeeencncee 100 mm
Distance between u on most deeply incurved portion of ethmoid bone to w of 247 Tirh
supraocc]plta] bone (uw) .......................................................................................
Distance from u of ethmoid bone to the frontanel (t) on the median line (tu) ---eeeeeeeee 70 mm
Distance from t of frontanel to the apex of pineal foramen (tg) «--setorereererscrrerarenannceas 47 mm
Distance from u of ethmoid bone to the apex of pineal foramen (ug) --«-cereeeeeeeesecenenns 117 mm
Length Of frONtANE] -:-eee-sseeereessrassesorinssssnsarssrisiuesssesssesssnsaessesssnesssnesersessaasssensasas 11 mm
Width of frontanel------ Saesses e asan e e aberecseeratensotesasisnantonietiatobintoldrasiosiaborsnstratond 8 mm
Width of soc-crest at the base of supraoccipital bone (N7 «recocerrierenisnrmncecsiainaconecas 5 mm
Distance from u of anterior margin of ethmoid bone to the v-shaped margin 289 mm
above foramen magnum (uv) .................................................................................

Table 7. Measurements of the ventral part of skull indicated in Fig. 5B.

Skull length (distance from a of vomer bone to the posterior margin of basioccipital

bone) (au) ............................................................................................................ 314 mm
Distance from a of vomer bone to the posterior end on the base of lateral ethmoid bone 18 i
(af and af') .........................................................................................................

Length of vomer bone (ag) ..................................................... oo 127 mm
Median line length from g to v on parasphenoid bone (gv) 94 mm
Length of the posterior opening of myodome (qt) 25 mm

Width of the posterior Opening of myodome ............................................................... 9 mm
Distance from v on parasphenoid bone to the posterior margin of basioccipital bone (vu) 93 mm
Width of triangle-shaped portion of vomer bone (bh")«--«r-sesearersseasrassrasrassassessuassnsseas 51 mm
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D(lgtlance between the anterior angulate portions of left and nght lateral ethmoid bones

.................................................... meesaesossssnsess

Distance between the external margins of left and right perpendicular portion of
lateral ethmoid bones (&’) .............................................................

Width of parasphenoid bone which contacts to lateral ethmoid bone (ff)
Distance from g to v on the median line on parasphenoid bone (gv) «cc-ceeeseererenmnnencannns
Dlst%nce between j and j’ in most incurved parts of the posteroventral margin of eye-orblt

(]J ......................................... HesdobesiasencancosesassntesensssssetaRsTstRNIssebIcesTIsoTseRRany
Width of ventral margin keel in the posterior part of parasphenoid bone (II) -eeoceseeees
Width of parasphenoid bone in the base of ascending lateral wings (kk") sceoesseenineancesce

Distance between the upper margins of the posterior pores of trigemino-facilis chamber
in prootic bones (nn’) ................................................................

External width of myodome (pp') ...........................................................................

Length of posterior one of three concaved accepters to articulate hyomandibular bone,
OFL FiENt PLETOIC DOME (OF) «r-ererstrersensrsstrisesisnemsararamsnstsseristsuensassnsessasarassanstssasasasasasnas

Width of posterior one of three concaved accepters in the above mentioned item --------

Distance between the anterior points of left and right posterior accepters of pterotic bones
( 00') .....................................................................................................................

Distance from a of vomer bone to the posterior end of the protruded sagittate plate (aw)
Diameter of the posterior expanded margin of basioccipital bone (88) «ccciereersccsescnnne

41

101 mm

169 mm

56 mm
87 mm

83 mm

10 mm
31 mm

61 mm
40 mm
43 mm
20 mm
183 mm

78 mm
34 mm

Table 8. Measurements of lateral part of skull indicated in Fig. 5C.

T(hlg’l;ne& from the anterodorsal point (a) to the rising of sagittate plate on vomer bone
AD') cerercocitinranicicnceintcecntoieniattstotcstcinsencerististsserasianiniorinsassstatsesarenercacencasecsaosrrarcnrane

Vertical distance from b (the point which frontal bone contacts to ethmoid bone) to b’ of
vomer bone (bb') ...................................................................................................

Vertical distance from frontanel to the posterior portion of vomer bone (cc?)

Vertical distance from the anterior apex of the diamond of pineal foramen to the anterior
part of parasphen(nd bone (il') .................................................................................

Vertical distance from the concaved lower margin of frontal bone beneath the temporal
crest to the upper r|ght edge of parasphenoid bone (jj') .............................................

Vertical distance from the most sagged margin of pterosphenoid bone to the upper margin
of parasphenoid bone (KK ceorereermrererctneniniiuiieaiiinniiionintiiieiitioseneraninsaenrietassenianaes

Base thickness of parasphenoid bone which basisphenocid bone attaches to (117) «cresseeeee

Vertical distance from the most protuberant upper margin of the pterotic crest to the
lower margin of parasphenoid bone (M) «-cceecrccrcnniniiiiiiiiiiiiiniiii.

Vertical distance from n (=w in the Fig."5A) on the median line to the outer most
curved margin (nn') ................................................................................................

Vertical distance from the upper margin of the accepter of epiotic bone to post-temporal
bone, to a obliqued lower margin of parasphenoid bone (00") ‘e-eeeesrerertssamenriciiienciianene

Vertical distance from the upper margin of foramen magnum to the lower margin of
basioccipital bone (PP erereeererrertiinncniie ettt e et st et acsaes

B(asig)ccipital height (vertical diameter of the circle which contacts to the first centrum)
qq -------------------------------------------------------------------------------------------

Length of the distal end of right lateral ethmoid bone (gd)

Vertical distance from the beginning of the temporal crest to the lower margin of lateral
ethmoid bone (efg) ................................................................................................

Horizontal diameter of orbital circle (hQ)  seeereorenrestnnisaniscnsioniniaiiineniiisiiiiiiisniiieia.

27 mm

53 mm
77 mm

89 mm

43 mm

27 mm
19 mm

79 mm

95 mm

86 mm

59 mm

36 mm
21 mm
61 mm

78 mm

B LBz i EHF epiotic bone DM L e BR i =AROBRV-EBA DB, LEBIFIHT
#8888 supraoccipital bone & #iIEE parietal bone I E B U » E#E temporal
crest ¥o< 5. ¥, BATIARER LHBEE L CMMOEV-2REY 2L 5. BEROEH
HZEEIRIZTI0THS. M- Lo BEBRIEEFXRL T, PCHEERMETAREBA
L, EHEE-> TSIV TV L., HEFLToREEOBIHELEFHMOEL YK

{Ig>T\ 5.
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Table 9. Comparison to the living species.

Scomberomorus
sinensis (LECEPEDE)

Fossil species

Acanthocybium
solandri (CUVIER)

Extension of the supraoccipital crest
to the frontal bone

Interorbital lateralis commissure

Frontanel on median line

The feature of posterior portion of eth-
moid bone covering with frontal bone

Features of fork of ethmoid bone, in
dorsal view

Anterodorsal portion of vomer

Frontal bone on lateral ethmoid bone

Temporal crest

Membraneous bone of temporal crest

Sphenotic bone

Posterior portion of pterotic bone

Brain chamber opening

Parasphenoid bone

Anterior margin of wing-shaped
process of parasphenoid bone and
angle in its basement

Paired depressions on the ventral
surface of the vomer bone

non-extension

Two large pores on
front ridge, deve-
loped as well as
pineal foramen

absent

deltoid, widaly
exposed

meniscus in base-
ment

anteriorly protrud-
ing before the
forked portion of
ethmoid bone

broad protruded
toward external

reaches to anterior
the margin of
frontal bone

rises obliquely to
toward external
from the basement

large triangle-sha-
ped bone protruded
toward external,
forming upper
central margin of
orbital

truncated process-
ed

slightly, visible on
either side of para-
sphenoid bone
broad

incurved strongly,
84°

prominently depre-
ssed

changed into ridge
before pineal for-
amen, anteriorly
tapered

Pseudo-structure
before pineal for-
amen

small pore on ridge

covered, leaving
narrowly exposed
part

U-shaped

J

anteriorly protrud-
ing before the
forked portion of
ethmoid bone

broad protruded
toward external

does not reach to
the anterior mar-
gin of frontal bone

vertically rises
from the basement

large triangle-
shaped, toward the
posterior part
gradually transfig-
ures into pterotic
bone

may be truncated

slightly visible

broad

incurved strongly,
72°

slightly depressed
as well as those of
Acanthocybium

non-extension and
non-ridge

absent

small pore on flat
surface

V-shaped exposed

U-Shaped with st-
raight line in base-

ment \ ,

not protruding

not extremely pro-
truded

does not reach to
the anterior mar-
gin of frontal bone,
as well as fossil
species

vertically rises

from the basement

small, not extreme-
ly protruded

pointed spine

invisible on either
side of parasphe-
noid bone

broad

nearly straight mar-
gin, right angle

slightly depressed
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Scomberomorys : : Acant) fum
sinensis (LECEPEDE) Fossil species solandri (CUVIER)
Pterosphenoid bone round plate with | nearly rectangular | nearly rectangular
pointed lower mar- | with round lower | with round lower
gin margin margin
Lower stem of basisphenoid bone posteriorly and ob- | posteriorly and ob- | posteriorly, slight-
liquely stands | liquely stands | ly oblique
against the base of | against the base of
parasphenoid bone | parasphenoid bone
Median process of basisphenoid bone | small pointed rather long pointed | small pointed
Ratio of skull length (The distance
from the anterior portion of vomer
bone to the postrior margin of basi- B
occipital bone) to the distance between 147% 166% 175%
the wing-shaped margins of left and
right sphenotic bones
Ratio of skull length to the distance
between the points which are most
1809,
overhanged laterally in left and right 150% 174% %
pterotic bones
Ratio of skull length to the distance
from the anterior portion of vomer
bone to the posterior margin of lateral 345% 273% 254%
ethmoid bone which is forming the
anterior wall of orbital
Ratio of skull length to the maximum o
width of left and right frontal bones 170% 182% 223%
Ratio of skull to the vertical distance
from the upper margin of the accepter
of epiotic bone to posttemporal bone, 326% 365% 339%
to a obliqued lower margin of para-
sphenoid bone

x =

FEEOBEIoV-TI18EE #F R L1 (Table9). HE&EHEIC#H R pineal foramen
WEETHZ LR, YABOFORENRALhIHERTHS. AFLBIEST Y B
SWTOEE (1917) oL, 4 V<2 v@ Gymnosarda, =7 v B Thunnus, % ~58
Neothunnus, % < & Euthynnus, » v # & Katsuwonus, 7 v &% v+ @ Awxis, ~H 7+ &
Sarda, v 5 & Scomberomorus, #»-< A7 5B Acanthocybium ZDErh\~{ 2hDEIT
BWTHRLRD, UL, YI9EHIA s HT T« h=AH 7 THEBYR o~ 2 T,
BEALIZAY » PRTERFTOMET 2 EHEITH Bl = & (GREGORY, 1933, p. 311), 5
1 5 parietal bone ki Xk Z {BFLT5—MD A% x 5 HHL parietal foramens 4355 =
LT, BRCELABEEHBANTES., ¥, VULV ABLEOBRELINEL, #2U»
BEGOREL, FEE L LEFAREVCIRE T PEEFOAEE THHEETHLKE L
LTWBECABLRLS. i, Y73 BTRERAOEV-EL S KBEHFE IHE,
Scomberomorus cavalla, S. maculatus, S. regalis 1= 24%\ -(MAGOLECCIA, 1958, p.304, pl. 1). K
PEFEIR « 4 v FPERE 418, S. koveanus, S. guttatus, S. lineolatus, S. commeson 3\ T,
S. commerson A EPHHTHEGR Y » RO Y L ODOATHITIIED 2Ho L (DEVA-
RAJ, 1977, p.15, fig. 6A-B). L2L, BEAEDY 7 5 S. niphonius (33D b\, 7
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o417 5 S, sinensis (LACEPEDE) 2.3 Acanthocybium solandri (CUVIER) & RO K Z - #
B #3183 (B, 1923, pl. 23, figs. 40a, b). LlE, FE#E L Acanthocybium Bi=i&»
T X WUBM, —F Scomberomorus BHEIZ S. sinesis & &A@ EHBEY L >T\ 5, WL
OHBYERRLTAHS E (Table 9), EEE=o Proportion (3, A. solandri i\~ &AL
RI2EBLRRBLZABKRDIATHAS.

(1) BRAOHOLEEEREE,LHEORI» EViCIY, BRYETSHZ L

2) HEBREMAKESES ((KF) interorbital lateralis commissure & 5F9 frontanel o &EHs
FETAHC L

() EEOBShOBGHUFRTHL L

EROFEESD, FEIETHLER—ECEL, Acanthocybium (¥ 12 LEGOFR) B
THLDE 2 X5, THUECRABELRLS, REO{LABORE IR TN,

fe3s, Scomberomorus sinensis WY, + 7 o proportion #7c L, HEEEIZIIENR
T, HEEEYL >—FiIRTHA.

ZEOBFEL LT, Hic2BEE,D, 2m60cm-2m 90 cm DEXABTCE 5.

3. HERFOES

Skm BN 2ASLRESNLETRELEER, R0 IS5 ETORGLRHEHLO

DE—EIZERL, BE Acanthocybium solandri L EPOHBEX b OFBLE L LIS,

EEOMEBOH B L L Y Scombromorus sinensis (CUVIER) w={il 543, % proportion (1.
Acanthocybium 238413 5. DEVARAJ (1977, p. 56-57) %%, S. sinensis ix Acanthocybium
& Scomberomorus mlink XM RNz L L —FKL, H{LAEOHEFMME I HKE
V. PER Acanthocybium solandri |3 Scomberomorus B X D BHL LIzl 5 RENE D »
#z. ¥l i¥ FRASER-BRUNNER (1950) i, Scomberomorus & 9 & (S. sinensis (2&5¥hT
Wigy) & A. solandri O PEFOMNBAYREL, BEXI VLB EY ML, BRYD
Sz bickh 4 8 Xiphiidae LOBEGEHIER L. LaL, BFE (1963) ik Scombe-
romorus D EE L LT Cybium speciosum AGASSIZ 7t & % 21F, {WEBIIEAEE L v FHL
THIKE L, FHEERID LB L, B4 Scomberomorus, Acanthocybium & O3
HERLLFRA LT L Toiev by, FHEEENT 2@ @S5 (FEH0E, E#EFH
54-60) LaR~tm. SHEOREEEER .

Acanthocybium solandri (3L HIREH KR 18°C U Lo BE c H Ragic 83 5. PARIN
(1979) 2, AEEM (ESBA) cid a8, EEYBEKEC S > neritic pelagic species
ThHD L~ FEBTKIL (1979 3, ik 3 E=FEERE YLD, BEATIEREOR
B S BT B LRRT VA, Bk (1964) 3, ToREIEEORS LR B0/ R
B, HREET s 272 YBARTHACHL TV 5 L~ Kl (1979) S EH#HE
TI188R (1974~1979F) O BERBYLXAEL, 24 vEedl%, 1 »8EH26% (REZ15EB4)
BBELL, BEliEs (1981) 2, MEHEFELEZ (28°N, 128°E-130°E) 0 RBIAHKME (X
HA{E25.1°C-29.5°C) =R L 1=

¥ 7z, Scomberomorus sinensis 13 H AL MEERT, Pl - ME - AMER, HE- K
TR ohTS PERBEECLEBL GEF - AH - 1R, 1979, LTER-HKART
THHREI ATV S,

A. solandri ¥ X O° S. sinensis vz 3t B #a9 7c#2 BRI pineal foramen 135% XM iRk EEE
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BCHRBEEh, TOEBEAIERG L BERBT KD, EXUTHY=v -1 T5K
SRBETHB L5 BRI S D (RIVAS, 1954), 4HEssHicBE T2 BEOWESR L H 5.
LRV T L RAKO M, L8, £RHIHEMIN S, A solandri OE#F R 1 m80cm
LT CMEREEBML), S. sinensis 22 m30cm LAT (BHE#E). {LABOGRIZTAEIZK
L, SHChLBAEBOBEURRCH S EROBYHNILELRD L.
Desmostylus 35 X U° Paleoparadoxia 1t ¥ DR EHSE { TORMED E HITHEKREL .
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Explanation of Plate

Plate 6

Figs. 1a,b. “Acanthocybium” sp., E T5HF left lower jaw
la, i dorsal view ; 1b, ZfRIE left lateral view X1/2

Figs. 2a-e. “Acanthocybium” sp., %= FEE# 26th tooth on left dentary
2a, A inner face ; 2b, #}@& outer face ; 2c, ®E L ZEME section 6f crown-base ; 2d,
I posterolateral face ; 2e, §J& 4Btk serration of cutting edge 2a-d, x5 ;2e, x10
By Locatity : 1k RETEHF Jorinji, Izumi cho, Toki City, Gifu Pref.

&% Horizon : BB BH R B ILFARE Yamanouchi m., Akeyo f., Mizunami g.,lower
Miocene
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Plate 9

Fig. 1. Acanthocybium solandri (CUVIER) X 1/10
Figs. 2a,b. ditto., Z T%E left lower jaw

2a, @ dorsal view

2b ZEfmE left lateral view X 7/10

Figs. 3a,b. ditto., Z T3 20th tooth on left dentary
3a, Al outer face, 3b, #{l|E posterolateral face x10

Fig. 4. THERUESKNE 29th and 30th teeth on left dentary and granular teeth. X 10
%5 —# Locality and method of Fisheries : £ AE&®EH (29° 32’ N, 133° 39.3E
~29°39.5'N, 133° 59.2'E), K#150 m, 19814 6 A27H, KEFFHEBEAILLS <7 =
ERRARBEFC X 20EY, ©HK TL; 1m 40 cm.
Far East of Amami-Oshima ; Depth of Sea, —150 m ; Date, 27/June/1981 ; by the
long-lining of Shéyd Maru, Fishery Agency of Japan.
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