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Studies on the Larvae and Juveniles of the Sinistral Flounders—V.

Arnoglossus tenuis
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(Received July 29, 1974)

Abstract A postlarva at the early metamorphic stage was taken from off southern
Japan. It was identified as Arnoglossus tenuis Glinther on a combination of meristic
and other characters. A description and figure of the postlarva are presented.

Introduction

In the course of a study of larval and
juvenile flounders collected from off southern
Japan during 1961 to 1967, the author found
a postlarva which is clearly different from
A. japonicus as described by Amaoka (1973)
in numbers of dorsal and anal rays and ver-
tebrae, though it has a similar external ap-
pearance. The postlarva had an elongate
body, a short and sharp first dorsal spine, an
elongate and stringlike second dorsal spine,
and smooth ventral margins of the urohyal
and pelvic bones. These indicate that it be-
longs to the genus Arnoglossus as described
by many authors (Kyle, 1913; Uchida, 1936;
Ochiai and Amaoka, 1963; Pertseva-Ostrou-
mova, 1965; Amaoka (1973). The postlarva
was identified as Arnoglossus tenuis Gunther,
1880 on the basis of the numbers of dorsal
rays, anal rays and vertebrae.

The adult form of the species is widely
distributed from southern Japan to the South
China Sea. and lives in shallow waters. It
is a dwarf species of the genus, growing to
only about 120 mm in standard length.

As the postlarva of this species has not
been previously reported, it is here described
and figured, and also compared with that of
A. japonicus.

Material and methods

The postlarva was taken at position 30°51’N,
129°01’E off southern Japan by an Isaacs-
Kidd midwater trawl in the training ship of
Shimonoseki University of Fisheries at a depth
of 32m on August 9, 1966. The specimen
was preserved in 10% formalin, and deposited
in Department of Biology and Aquiculture,
Shimonoseki University of Fisheries (SUF).

Counts and measurements of the body
were made in accordance with the method
used by Norman (1934). In vertebral counts
the urostyle is counted as one. The figure
of the postlarva was made by tracing the
image from projection.

Description

SUF No. 66-J-4, 25.7mm in total length,
21.6 mm in standard length (Fig. 1).

Counts and proportional measurements are
shown in Table 1.

Body elongate, elliptical, highest at anterior
1/3 of body, its depth a little less than half
body length. Dorsal contour with a small
projection above snout, gently arching; ven-
tral one steeply descending to anus, and then
somewhat gently and evenly rising. Caudal
peduncle rather low, a little higher than 1/5
depth of body.

Head rather small, about as long as 1/4
length of body. Snout blunt, longer than
eye diameter. A projection (rostral beak)
surrounded by a strong, fanlike muscle sup-
porting first short spine and second elongate
spine anteriorly. Eye situated on each side
of body, symmetrical, right eye a little
popped-out. Large nostrils on left side with
longitudinal or somewhat radiate olfactory
lamellae set in front of eye, anterior nostril
with tubelike opening; the posterior one large,
not tubular; nostrils on right side symmetrical
position to those on left side, but small,
without lamellae.

Mouth moderate, and subequal on both
sides, maxillary barely extending to below
anterior margin of eye; teeth on both jaws
sparcely arranged in a row, the lower teeth
slightly stronger than the upper, about 10 in
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Fig. 1. Postlarva of Arnoglossus renuis in early metamorphic stage: SUF No. 66-J-4, 21.6 mm in

standard length.

the upper jaw and about 7 in the lower.
Scales and lateral line not yet developed.

Dorsal fin originating on anterior margin
of projection above snout; first spine very
sharp, tapering and very short, about half
eye diameter; second spine just above the
first, stringlike, heavy at base, steeply tapering
and greatly elongate, about twice length of
head; lower half of posterior margin of spine
covered by membrane, but remaining half
lacking (bifulcation at tip and lack of mem-
brane may result from damage); rays starting
somewhat behind second dorsal spine, gradu-
ally becoming higher near posterior 1/3 of
body, and then shortening evenly. Anal fin
originating on anterior 1/3 of body, similar
in shape and structure to rayed part of dorsal
fin. Pectoral fin symmetrical, paddlelike,
having heavy fleshy base surrounded by thin
transparent membrane with some opaque
lines; distinct ray undevelopeda Pelvic fin
well developed on both sides, asymmetrical
in position and shape; that on left side start-
ing considerably behind eye, and also remotely
separated from anal origin; first ray on right
side opposite the fourth on the left. Caudal
fin slender, rather elongate, a little shorter
than head length; rays all simple.

Urohyal placed in front of and on pelvic
bone, shaped like fan; its anterior tip ex-
tending to below posterior margin of eye;

ventral margin of bone entirely smooth.
Pelvic bone well developed, subtriangular;
upper process attached to mid-cleithrum. and
posterior process slender and tapering. sur-
rounding ventral margin of liver and bend
of intestinal coil, and extending to above
origin of anal fin; ventral margin of process
not serrate. Liver and intestinal coil not
greatly extended beyond body margin.

Brain, digestive organ, and heart visible
externally; muscle extending forward from
near lower part of cleithrum, and cheek
muscle well developed.

Color in formalin: General ground color
uniformly yellowish white, except for a dark
spot on posterior membrane in the middle
of second dorsal spine.

Discussion

The postlarvae of species belonging to the
genus Arnoglossus have already been reported
by many ichthyologists and their characters
are now well known. The larvae are mainly
characterized by the elongate body form, the
elongate first or second dorsal spine, the
smooth ventral margin of the urohyal and
posterior process of the pelvic bone, and the
ventral margins of the liver and intestine
not greatly extended beyond the body.

The present postlarva is closely related to
that of the early metamorphic stage of A.
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Japonicus (Amaoka, 1973) characterized by the
elliptical body, and the first short and the
second elongate stringlike dorsal spines.
Therefore, it is sure that the larva is of a
species of the genus Arnoglossus. Its meristic
characters (dorsal II, 92; anal 73; vertebrae
104-30=40) show that it could not be A.
Jjaponicus.

The species of Arnoglossus occurring in the
waters around Japan are represented by four
species with the following meristic characters:
A. tenuis (dorsal rays 90~95. anal rays 70~74,
vertebrae 104-30=40), A. polyspilus (100~114,
78~91, 10430~32=40~42), A. japonicus
(99~106, 76~83, 10432~33=42~43), and
A. oxyrhinchus (108~113, 84~89, 11435=46)
(Amaoka, 1969). The present postlarva clearly
disagrees with any of the latter three species
with large numbers of dorsal and anal fin
rays and vertebrae, though in the vertebral
counts only the postlarva falls in range of
A. polyspilus.

The meristic characters of the postlarva
agree well only with those of adult of A.
tenuis. The author, therefore, concludes that
the postlarva is of this species, which is
widely distributed from southern Japan to
the South China Sea.

When the present postlarva is compared
with the postlarvae of all stages from the
early metamorphic to the late metamorphic
in A. japonicus shown by Amaoka (1973), it
corresponds to those at the early metamorphic

Diagrammatic view of head, nostrils,

stage (19.8~32.1 mm in standard length). Es-
pecially, the present A. tenuis postlarva 21.6
mm in standard length corresponds well with
an A. japonicus postlarva of 30.5 mm stand-
ard length (Fig. 2), when the developmental
degree of nostrils and olfactory lamellae are
considered. These are useful characters for
subdivision of postlarvae in the early meta-
morphic stage (Amaoka, 1973).

Bothid postlarvae generally show such
marked variation in proportions of body and
other characters that it is difficult to dis-
tinguish between postlarvae of the different
species, especially on the proportional char-
acters. However, when postlarvae of the
present species and A. japonicus are com-
pared at the same developmental stage, the
present postiarva generally tends to have a
deeper body and shorter snout, eye, lower
jaw, and dorsal and anal rays (Table 1). As
to the other characters, the present postlarva
has a larger number of teeth on both jaws
(10 on upper and 7 on lower instead of 8
and 5), and the rostral beak is less projected
forward (its length about 1/4 of eye diameter
instead of about equal to it) (Fig. 2). More-
over, though there are 7 branches on the
second dorsal spine in the postlarvae of A.
japonicus, they are not seen in A. renuis, but
the spine is bifurcated at the tip. However,
they may be broken because of feeble and
fine structure as shown by Amaoka (1973).
It is therefore, thought that the postlarva

and olfactory lamellae of Arnoglossus renuis and
A. japonicus; showing degree of projection of the rostral beak of the two species. A, D
show A. renuis postlarva 21.6 mm in standard length; B, E and C, F show A. japonicus
postlarvae 20.0 and 30.5mm in standard lengths respectively.
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Table 1.

Comparison of lengths, counts, and proportional measurements between A.

tenuis postlarva and A. japonicus postlarvae at early metamorphic stage of about

same length and developmental stage.

Species name A. tenuis A. japonicus
SUF No. 66-J-4 67-8-A 61-8-D 63-7-A 61-6-25
Total length (mm) 25.7 23.4 24.1 35.5 37.0
Standard length (mm) 21.6 19.8 20.0 30.5 32.1
In standard length:
Depth 2.30 2.83 3.08 2.56 2.68
Head 4.25 4.0 4.4 4.48 4.46
In head length:
Snout 4.0 3.13 3.46 3.40 3.27
Eye diameter (on each side) 5.2 5.0 4.5 4.25 3.79
Maxillary (on each side) 3.71 4.17 3.75 3.4 3.43
Lower jaw (on each side) 2.94 2.78 2.5 2.83 2.88
Depth of caudal peduncle 2.36 2.5 2.25 2.13 2.32
Longest dorsal ray 1.73 1.56 1.5 1.51 1.50
Longest anal ray 1.79 1.61 1.5 1.51 1.44
Pectoral (on each side) 2.48 2.63 2.25 3.24 2.48
Pelvic (on left side) 4.73 5.0 4.5 3.58 3.6
Pelvic (on right side) 5.2 7.14 6.4 3.78 3.6
Base of pelvic (on left side) 3.47 5.56 5.0 3.58 3.13
Base of pelvic (on right side) 7.43 8.33 9.0 6.8 6.55
Dorsal fin 11, 92 11, 100 11, 100 I1, 101 I1, 102
Anal fin 73 78 78 79 80
Vertebrae 104+30=40 10+433=43 10+32=42 104+32=42 10+32=42
probably had specific numbers of branches glossus japonicus. Japan. J. Ichthyol. 20(3):

regularly arranged on the second dorsal spine.
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£S5 AEORFAOHE—V. FHYL=HLA
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T iEd (30°5UN, 129°0VE) ohige, K&
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idae) % MFAR (kE 21.6mm) 2 #HELL., Z0
FROIENEFZART, BV EEH1IMEMELLE
2iEL L, BREBLEBOEKCEEERILLENA
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FUAREBLTVS, ZOFARITTICMbLTY
Dok A LA OFRICEI BT BR, K
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30=40) »Abuv, ZhbOEEMNBEICE ST,

Cf’){-?ﬁuiﬁﬁﬂi’lim’b‘rﬁ*‘/-)'i‘fillm<5?r?ﬁ1‘6+71'5“
A=wHUrAICRESNS, £, TOFRLELEH
B h B =Ry S H VA DR L LR,
SO OEERIBEMC, FHIALTT VAL DFR
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