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Introduction

In May, 1976, Mr. Toshihiko OnE, who is a student of Mineyama Senior High
School, Kyoto Prefecture, collected a small fossil Carangid fish from the Miocene
tuffaceous bed exposed in a small valley near Ashidani, Ine, Yosa-gun, Kyoto
Prefecture.

The authors have reached the conclusion that this represents a new species
closely related to the living Carangid fish Chorinemus orientalis TeEm. et Sch.
inhabiting from Sagami Bay to the southern Pacific coast moreover to subtro-

pical zone.
The geological environment around the locality, where is situated in the

northeastern part of the Okutango Peninsula, composed mainly of the Neogene
rocks consisting of conglomerate, sandstone, muddy shale, andesite-lava, tuff-
breccia and tuff. These Neogene rocks were classified into two parts by Hiro-
kawa and Kuroba (1957, 1959). The lower part is mainly composed of sedi-
mentary rocks and was named the Yosa group (middle and upper Miocene), while
the upper part called the upper Neogene volcanic rocks is composed of andesitic
lava and agglomerates which unconformably overlies the Yosa group and is Plio-
cene in age. According to this classification, it is said that the bed which the
present new species occurred belongs to the upper horizon of the Yosa group.
Afterwards, IKEBE, WapaTsuMmI and MAaTsumMoTo (1965, 1966) made the strati-
graphical studies on the Neogene volcanic rocks in San’in district. In their
studies, the above classification in this area was recomposed into a new unified
stratigraphical classification in the comparison with the situations of Neogene
volcanic rocks of other areas in San’in district and named Hokutan group and
Teragi group (Pliocene). According to their detailed report on the stratigraphical
sequence in this area (Wapatsumi, IKEBE and MATsuMmoTO 1966), the position of
the bed can be situated in Fukunouchi member of Toyooka formation (Table 1).
The Toyooka formation has two different geological facies between the north-
western and northeastern parts and the central and southern parts of Oku-
tango Peninsula. The lower members of this formation in each part commonly
show the facies of a lake deposit or a fan-deposit formed in an inland basin on
an early stage of the procesé of those deposition. What is said above is of
course evident in the occurrence of a few fossil plants belonging to Daishima type
flora that is from conglomerate, sandstone and shale beds distributing widely in
each part. The middle and upper members of the formation show the facies of
the deposit accumulated in the lake which seems to have been enlarged in its
southern part and to have changed into a shallow sea in its northern part by
the transgression in response to a serial movement of the basement of this age
under intrusions of volcanic rocks such as rhyolite or volcanic eruptions. The
yellow tuffaceous shale (Fukunouchi member) exposed at Koshiyama, Ashidani
(the locality of the present species) and Fukunouchi in the northeastern part of

the Peninsula is just the part of a marine deposit accumulated under such cir-
cumstance.
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Table 1. Stratigraphical sequence of the Tertiary deposits developed in the Okutango
Peninsula, Kyoto Prefecture. (After WADATSUMI, IKEBE and MATSUMOTO 1966, partly

revised)
The northeastern part of The southern and central
Okutango Peninsula part of Okutango Peninsula
Member Remarks Member Remarks

1y

OF

Choen ss tf

Nojiri wtf

Honzaka Rh

Sugano A

Kittani wtf M

Dake cgl

o outwy

Takine cgl

IFukunouchi =4 Clupeoid fishes &4 Cyprinid fishes

tft ss ms marine fishes

g Caslanca
ﬂ Complonia " . miomollissima
Kamiseya Quercus
sh ss tf miovariabilis
Fagus antipofi
Metasequoia
Atsugaki sh } occidentalis )
Zelkova ungeri

naumanni

QUIIOL[\ ) (il’lll.lf) ueinyop|

=

= | Oshima ss cgl

- Komakura egl ss

= | Honmaru cgl 5
Matsuo cgl
Uchivama egl ss
Shimoseyva ss

AN

~' . .

¥ Andesite Andesite

= | Tourakuji cgl ss Tourakuji cgl ss ﬂ Iragus antipofi

Mivazu Granite

ss : sandstone, tf:tuff, Rh: rhyolite, A:andesite, cgl:conglomerate, tft:tuffite, sh:shale,
wtf: welded tuff

Till now, the authors have collected many well preserved Clupeid fishes such
as Harengular sp., a small species of family Gobiidae, Hypomesus sp. of family
Osmeridae,¥ a large species of family Congridae, Acanthopselta sp. of family
Pleuronectidae and new species Chorinemus inensis of family Carangidae from
the above two localities (Koshiyama and Ashidani) (FuruHASHI 1977).

Both the central and southern parts of the lake had kept its state since an
early stage and formed a thick lake sediment, for example it is characterized
by Kamiseya member with’ the black shale bed exposed at Kigo, Miyazu
City, which contains many fossil plants and a fresh water fish such as Xeno-
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cyprinus (Cyprinidae) inhabiting in Chinese fresh waters.

The st‘ratigraphical position of Fukunouchi member of the northeastern part
in the Peninsula is possibly upper than that of Kamiseya member in that each
member has an entirely fauna of fishes above mentioned.
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Description

Family Carangidae

Genus  Chorinemus CuviER et VALENCIENNES 1831

Species Chorinemus inensis, new species
Species name: Latin inensis after the locality of the holotype
Japanese name: Ine'ikegatsuo (Ikegatsuo is Japanese name of Chorinemus ori-
entalis TEMMINCK et SCHLEGEL)
D: ?+1+420, P: 17, V: I+5, A: II+1+18, Vert: 10+16
Figs. 1, 2, 3. Tables 2, 3, 4. Plates 19, 20
Holotype: ¥MSHS 760521, Mineyama Senior High School, no. 1185, Furudono, Mi-
neyama, Naka gun, Kyoto Prefecture, Japan; collectd by Toshihiko Ong, Mineya-
ma Senior High School, May, 1976.
Locality: An exposed cliff on the east side in the small valley situating at about
550 meters south-south-east of Ashidani (35°42'N Lat., 135°13'3"E Long.), Ine,
Yosa-gun, Kyoto Prefecture.
Horizon: Fuknnouchi member (WapaTsumi, IKeBe and MaTsumoTo, 1966), Toyooka
formation, Hokutan group (Middle Miocene).
Occurrence: Tuffite bed, strike N20°W, dip. 30°E, with an alternation by para-
lleling black and gray laminae and which bears many small Clupeid fishes with-
out mollusca.
Diagnosis: The head is large; its length is 3.8 times in the total length and the
ratio is the smallest among other living species in genus Chorinemus (Table 3). The
upper maxillary may reach beyond the vertical from the centre of the eye (Fig.
2). The lower jaw (dentary including articular) is very slender and not thick;
its dorsal margin is straight without an interosseous space between the upper
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arm of dentary and the dor-
sal border of articular ow-
ing to their close mutual
contact. Scales are slender
and lanceolate. The first
interhaemal spine is exceed-
ingly strong with a expansion;
its lower half being bent for-
ward; its proximal end fuses
into the expanded haemal
spine under the first caudal
centrum. Both of the second
and dorsl fin and the anual
fin change into some fin-lets
without membranes at their
posterior parts. A triangle-
shaped suborbital  shelf
situates between SO1 and
SO2 of the circumorbital
bones. The caudal vertebrae
consist of sixteen centra.
Description: The specimen is
a small and elongated rhom-
bus transversely in shape
and is somewhat incomplete
lacking the superior margin
from the head to the ante-
rodorsal part and skeletons
below the margin; its total
length is 81 mm. The dimen-
sion of the specimen is mea-
sured as in Table 2.

The head is large and
its length is just a little
longer than the depth of the
body. The mouth cleft is
large. The maxillary and
premaxillary are not well
preserved. But the space be-
tween the inferior circum-

orbital bone and the row of
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The general profile of Chorinemus inensis n. sp. AF, the anal fin; CC1, the first caudal centrum;

Fig. 1.

FIH, the first interhaemal spine; SA, spines of the anal fin; SDF, the second dorsal fin.
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Fig. 2. The detailed head portion of Chorinemus inensis n. sp. AR, articular;
AC1, the first abdominal centrum; BRSTG, branchiostegal rays; CL, cleithrum;
DN, dentary; FR; frontal; HOC, hypocoracoid; HYOM, hyomandibular; IOP, inter
opercular; OP, opercular; PF, prefrontal; PFR, pectoral fin ray; PMX, premaxilla;
PO, preorbital; PO, preorbital; POP, pre-opercular; PR, pleural ribs; PT, palatine
teeth; RAD, radial for pectoral fin; SC, lanceolate scale; SCA, scapular; SO1-5, sub-
orbital bones; SOP, subopercular; SS, suborbital shelf; VF, ventral (pelvic) fin.

Q . . 4mm

Fig. 3. The caudal skeleton of Chorinemus inensis n. sp. D, diastole; EP1-3,
epurals; FLA, fin-let of the anal fin; FLD, fin-let of the second dorsal fin; HA2-5,
haemal spines; HY1-5, hypurals; NA2, neural arch; PH, pre-hypural; PU1-5, pre-
urostyles; RAA, radial of the anal fin; RAD, radial of the dorsal fin; UBR, unbra-
nched rays of the caudal fin; UN, uroneural,
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Table 2. Dimension of Chorinemus inensis n. sp.

Body depth GOSN GV S AN YRR S S S - 18.4 mm
Least depth of the caudal PEAUNCIE -+ +«wsswereressueirtieesieiieiisie ittt e e seeee 49 TN
Postorbital head length -ooeeceeveie i e s 6 MM
Eye-diameter (the inside diameter of the circle

which is formed by circumorbital DOMES) «-«w-wsseesrremremiimiiniin it 64 MM
Lower jaw (including articular bome) ««:««++s«sesssesessiemisiminesitiiiie et se i ceeeeee 11,0 MM

Distance between the top of mouth and the beginning of the second dorsal fin - 40.0 mm
Preabdominal length (distance between the top of

mouth and the beginning of ventral ﬁn) Ceseeraes s et e e s 93 5 MM
Distance between the top of mouth and the first spine of the anal fin -::ceeveeeee 36,0 mm

Distance between the top of mouth and the first fin-let ---- -+ 43.9 mm
Length of the base of the second dorsal fin ceeerereerrecimiiiiiiiniiiiiiiieaietireintenienaes 25.0 mm
Length of the base of the anal fin «oreeevremerrmmi e 94 7 MM

Maximum ray of the pectoral FIN ceevernrmcienniiin e
Maximum ray of the pelvic fim - weereereremiieiininen.

Length of the first spine of the anal fin «ooereeierriini e 4 5 mm
Maximum one among fin-lets of the anal il -« wereererreriemmiminieiiie et 6.5 MM
Length of the first ray of the second dorsal fin - :eeeererissimmminiii e 8.1 MM
Length of the maximum one among pleural ribs ------eeeeeeeeeees . 11.8 mm
Length of the third haemal Spime: -« -« sererseesiiiiiiiieiiiiii e 75 MM
Length of the neural spine on the third centrum of caudal vertebra -:---s:ccoeeeveveeees 4.7 mm
Length of caudal vertebra (distance from the anterior margin of

the first centrum to the posterior margin of the hypurals) - 36.6 mm
Abdominal depth beneath the first centrum of the caudal vertebra::-::----seeeeeeeeeees 10,6 mm
Dorsal height on the first centrum of the caudal centrum -w-woeereerveeveeieiininns 6.1 mm
Average length of centrum of the caudal vertebra =« weomemmiaiimiiniie. 2.1 mm

teeth is very narrow, therefore the maxillary seems to be elongate and slender.
The snout seems to be about as long as the diameter of the eye. Preserved
teeth are slender, small, sharp-pointed and their distal ends are slightly curved
backward. In the arrangement and situations of teeth, it is guessed that there
are teeth beneath not only the premaxilla but also the pterygoid (Fig. 2).
Circumorbital bones are well preserved in their shape and consist of one pre-
orbital and five suborbital bones. Its constitution is just sidelong fallen j-shaped.
The preorbital (PO) is a long membranous bone with a rhomboidal notch at its
anterior end is larger than any other suborbital bone. The suborbital (SO1) is
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trapezium-shaped. SO2 and other suborbital ones are narrow. On their surfaces
the sensory canal runs in parallel along the upper margin or their middle part.
The laminal suborbital shelf seems to be on the upper space between SO1 and
SO2 in the scanty impression.

The preopercular is j-shaped with smooth posterior margin and its anterior
margin makes an obtused angle (123°). The opercular is higher than wide, irregu-
larly quadrangular and its posterodorsal margin has a small constriction. The
subopercular is longer than the interopercular in the vertical length. The shoulder
girdle is strong and large, and is composed of seven constituents. Neither post-
temporal nor supratemporal is preserved at the highest level. The supraclavicle
is smooth and elongated ellipse; its distal end formed by a round margin. The
radials for the pectoral fin ray four in number and their laterals become hollow
like one of centrum. The hypercoracoid has a large and round opening. The
upper half of the cleithrum projects backward as a triangle-shaped membranous
bone with the vertical elongation.

The first dorsal fin is composed of a small number of free spines and can
generally find in every subfamily of Carangidae, which is not preserved in this
specimen. The second dorsal fin originates just above the first abdominal cen-
trum. Two anal spines separate from the soft portion. Both posterior rays of the
second and the anal fins are detached or semidetached without membrane and
are penicillated. Scales are well preserved on the abdominal part between the
ventral fin and the first spine of the anal fin, and also on the pectoral part.
They are lanceolate and about five or six times longer than broad; its disposition
looks like fingers crossed each other with a wavy direction.

The estimated length of abdominal centra (21.1 mm) in comparison with
living species (Chorinemus orientalis TeEM. et ScH.), namely the distance between
the position (Fig. 2, AC1) of the first abdominal centrum above the opercular
and - the anterior margin of the first caudal centrum, divided by the average
length of caudal centrum (2.1 mm), gives ten of the number of the abdominal
centra.

Each caudal centrum is rather stout and its horizontal length is a little
longer than its vertical length; especially in four centra from the tenth to the
thirteenth. The haemal arch originates beneath the ninth abdominal centrum.
The neural and haemal spines are rather strong. The first interhaemal spine is
exceedingly strong and its lower half bends forwards. Every other interhaemal is
dilated as a transparent membrane and triangle-shaped bone; in their center there
is a strong axis which is curved backward and supports their membrane; the
number of them is nineteen on the anal fin; beneath the dorsal fin there are
twenty-one interneural spines (Fig. 1).

The pleural ribs are curved backward and are rather even and stout in the
shape; those preserved are eight in number.

Both neural and haemal spines on the forth pre-urostyle (the thirteen caudal
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centrum) are gradually curved inwards; their length are more longer than those
of the following centrum; their distal end are pointed (Fig. 3). The haemal
spine of PU3 as in the Fig. 3 is slightly expanded as a thin board. The haemal
spine of PU2 becomes a wide paddle and its proximal end has a filmy plate
which protrudes forward. On the contrary, the neural spine does not extend and
its proximal part changes into an expanded neural arch. Hypurals are composed
of three bones; two of which are fan-shaped (HY 1-4) and fuses to one in their
basal part, but separates into two ones by a narrow crevice (diastole) on their
posterior margins. The prehypural adheres intimately to PU1 as an irregular
quadrilateral. Epurals above PU1 seem to be composed of three small bones; the
first epural (EP1) is trapezium-shaped against the other two epurals being small
rectangle-shaped.

Discussion: This small fossil has generally fundamental features of the subfamily
Chorineminae which contains two genera (Chorinemus CUVIER et VALENCIENNES
1831; Oligoplites GILL 1863).

Five species belonging to genus Oligoplites inhabit widely in the tropical
and subtropical zones of Atlantic and Pacific Oceans (limited near Lower Cali-
fornia, JornpAN and EvErMAN 1923). While genus Chorinemus has seven species
inhabiting in Indo-west Pacific and Central Pacific Ocean, East coast of south
Africa and Australia. They attain to a length of from 60 to 120 centimeters and
some of them enter brackish water, while other are more numerous at some dis-
tance from the shore.

It is evident the present specimen belongs to genus Chorinemus in having
the suborbital shelf in the cricumorbital bones and sixteen caudal vertebrae (MA-
TSUBARA 1963; STARKS 1911). Genus Oligoplites has not the above features (absence
and fifteen vertebra) and other Carangid species have mainly fourteen in number
of caudal vertebrae except several examples.

In anatomical and taxonomical studies on the Carangid fishes of Japan by
Suzuki (1962), the present species definitely conforms to his osteological figures
and internal description on Chorinemus orientalis TeMm. et ScH; especially jaw
(Fig. 19B, p. 77), shoulder girdle (Fig. 37, p. 107) and vertebral column (Fig.
49N, p. 126). It also fits closely Chorinemus orientalis in the data of the identifi-
cation of species based vertebral column which was studied by Takazasur (1962).

The ratio of the head length to the total length in the fossil fits well that of
living C. orientalis TEm. et ScH. (Table 3 and Plate 19). But the ratio of the
head length to the total length in the fossil is small in value and does not fit
any of those of living species.

The biginning of the second dorsal fin situates in front of the position just
above that of the anal soft ray, of course it situates behind the position above
the anal spine. This feature can be not found in the living seven species (C. fol,
C. lysan, C. toloo, C. tala, C. tolooparah, C. sancti-petri and C. orientalis) of genus

Chorinemus (Suzuki et al. 1964; SmitH 1965; KuroNUMA and ABE 1972; GUSHIKEN
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Table 3. The ratios of the body depth and the head length
to the total length in eight species.

Speciss The body depth in The head length in the
the total length total length

Chorinemus inensis n. sp. 4.4 3.8 OHE (1977)

C. Iysan C. et V. 4.0 5.5 GUNTHER (1860)
C. tala C. et V. 4.0 5.5 "

C. toloo C. et V. 4.0 5.5 "

C. tol C. et V. 5.5 6.0 ”

C. sancti-petri C. et V. 5.0 5.0 4

C. orientalis TEM. et SCH. 4.3 5.0 4

C. orientalis TEM. et. SCH. 4.2 5.2 OHE (1977)

1973; Masupa, ArRAGA and YosHINO 1972). Namely in the living species, the situ-
ational arrangement of both the fins is contrary to that of the fossil species.

In other hand, fossil Carangid fishes have been reported with merely several
examples from the Eocene beds in Italy and the Miocene strata in California
(USA) and Caucasus (USSR); i. e. Caranx, Carangopsis, Decapterus, Trachurus,
Seriola and Oligoplites (DANILTSHENKO 1964). Only fossil species in genus Oligo-
plites, which is O. spinosus SmirNov from the Maikop deposit of northeastern
Caucasus, closely resembes the present species with many common features (DANI-
LTSHENKO 1967; fig. 22, pp. 115-118). But in the detail it differs from C. Znensis
in having long bases of both fins of anal and second dorsal, the same fin-arrange-
ment as it can be found in the living species and short trunk length. The
evident difference is also recognized in the data of the numerical comparison
among three species (the present species, Oligoplites spinosus and living Chorine-
mus orientalis) as in Table 4.

The above mentioned diagnosis and actual differences satisfy well necessary
qualification for a new species of genus Chorinemus.

On relationship of the fossil species to congenetic genera in family Carangidae
or near family: Both subfamily Trachinotinae and Chorineminae are presumed to
have deviated from the some direct descendants in earlier stage of the evolution-
ary process to the Carangidae to sustain their situations. Chorinemus inensis
new species, of which the shoulder girdle resembles that of Trachionotus bailloni
(LacepepE) in the shape and especially in having vertically elongated upper
portion of cleithrum with sharp margin. The composition of caudal skeleton resem-
bles fundamentally that of Trachionotus glaucaus C. et V. (Monop 1968; fig.
622, p. 348). The long preopercular and opercular with a smooth upper margin
shows rather nearer feature to those of genus Trachionotus than to those of living
Chorinemus. The present species has not positively some resemblances to genera
Elagatis, Seliola and Nacratus systematized as ancestors in the main stem of the
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Table 4. The numerical comparison among three species.
% of the standard length

5 5 Oligoplites

g ('Ihori.nemus S‘Z;.g;‘tZ?Zu,f‘EM spinosus(SMIRNOV )
Each length inensis n. sp. et SCH. (OHE,1977) (DANILTSHENI;E())G.O)
Head length 30.7 21.9 25-28
Body depth 26.3 26.7 22-24
Least depth of the caudal
peduncle 6.0 4.0 4
Length of the base of the 35.0 43.3 42-45

second dorsal fin

Distance between the top of
mouth and the beginning of the 49.3 49.8 46-49
second dorsal fin

Distance between the top of »
mouth and the large anal spine 63.2 49.4 45-48

Distance between the base of
pelvic fin and the beginning of 28.8 27.1 20-22
the anal fin

% of the body depth

Least depth of the caudal

peduncle . 22.8 14.9 17-18

Length of largest soft rays of ¥

second dorsal fin 44.0 59.7 31-34

Length of largest soft rays of

pectoral fin 36.6 50.7 58-65

g:lx:/gif:hfiglf largest soft rays of 46.0 43.3 5061

Length of five centra from the

first caudal vertebrae 82.6 65.7 70-75
% of the head length

The body depth 85.6 82.0 81-85

The snout length 21.9 20.9 17-18

The postorbital length 44.7 37.3 49-51

The horizontal eye diameter 30.3 20.6 32-33

phylogenetical tree of the Carangidae. Merely the suborbital bones resemble those
of Elagatis bipinnulata (Quoy et GAIMARD) in the arrangement and form of ring
except the large SO1 (Fig. 2). On account of the close morphological resem-
blances between the Carangidae and Scombridae, genus Chorinemus had frequently
been united into Scombridae with synonym named Scomberoides LACEPEDE 1802
(Histoire naturelle des poisons, vol. 3, p. 50). In the following osteological points
as the possession of large number of more or less discontinous fin-let, the non
protracticle premaxillaries and a slight increase in the interior of the cranium,
Suzuki (1962) has expressed the opinion that Chorinemus is more nearly allied to
Scombridae rather than to other subfamilies of the Carangidae. But the authors
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recognized the distinct differences with Scombridae of the present species which
has an enlarged interhaemal spine closely attached to the haemal spine beneath
the first caudal centrum and has two strong spine before the anal fin. In the
arrangement of the suborbital bones, the new species has also an evident morpho-
logical difference with a typical species of family Scombridae. According to the
extensive study on skulls of fishes by GREGORY (1933), its arrangement differs
from that of Scomber sp. (Fig. 188, p. 310) and rather resembles that of Corypha-
ena hippurus L. of family Coryphaenidae except in details (Fig. 183, p. 306). More-
over referring to the study on the suborbital shelf of fishes by SmiTH and BAI-
LEY (1962), the arrangement in the present species seems to be more affinitive
to that of the family Centropomidae or Cerranidae than to those of some
evolved species in family Carangidae.
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Plate 19

Fig. 1. Chorinemus inensis n. sp. Holotype

Fig. 2. Chorinemus orientalis TEM. et ScH., by the “Softex”, ultra-soft roentogen
ejector.
Material of the Fishery Department of Mie University. TL, 28.5 cm; ST,
25.1 cm; HL, 5.5 cm.
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Plate 20

Fig. 1. The enlarged head portion of Chorinemus inensis n. sp.
Fig. 2. The enlarged caudal skeleton of Chorinemus inensis n. sp.

Fig. 3. Lanceolate scales preserved in the abdominal part of new species.
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