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The red-spotted grouper, Epinephelus akaara (Serrani-
dae), is distributed from southern Japan to southern Chi-
na.” It is highly valued as a cultured fish on account of its
commercial importance in Japan, especially in the Seto In-
land Sea. Recently, artificial seedling production for this
fish has been intensively carried out.? Although an in-
crease of the fishery resource could be expected from the
stocking by releasing, the necessary information on the
spawning and on the early life history of this fish in the sea
is lacking. The purpose of this study is to obtain informa-
tion on the occurrence of the red-spotted grouper in the
sea, as a part of ecological studies on the life cycle of this
fish.

Samplings of larval fish with a conical plankton net (1 m
mouth-diameter; 0.33 mm mesh-aperture) were made four
times at nine stations in Hiuchi-nada during the spawning
season, from July to September 1995. These stations were
settled around Ibukijima Island (33°30’N, 133°20’E), ca.
10 km off Kan-onji city. The net was obliquely towed from
near the bottom (about 18 m in depth) to the surface. Tow-
ing was performed for 10 min at a speed of about 2 kt. The
filtered volume of water was calculated from the flow
meter count. All of these samplings were carried out by a
fisherman’s boat in the daytime (ca. 0900-1400 h). The
plankton samples including fish larvae were preserved in
10% sea-water formalin until sorting in the laboratory,
and then the sorted larvae were transferred to 80%
ethanol.

Water temperatures were measured at the depths of 0, 5,
10, 15, 20 m during the larval net sampling (Table 1). In
July and Aungust, the mean water temperatures at the sur-
face were higher than those at 20 m in depth by 5.5-7.3°C;
aremarkable thermocline was observed at 5 to 10 m below
the surface. This is 2a common feature of the thermal struc-
ture in Hiuchi-nada in summer.? Since the sampling was
made by oblique tow, it is uncertain whether the grouper
larvae were distributed above or below the thermocline.

Of the 26,750 larval and juvenile fishes collected during
the study period, 21 were attributed to the grouper because
of their resemblance to Epinephelus larvae in general mor-
phology (Table 1). In the smallest postlarva of 1.5 mm TL,
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Table 1. Collection record of the red-spotted grouper

No. of fish  Range Mean water Semt%erature (°C)
Date collected  of TL P

(n/1000m*)  (mm) Om 35m 10m ISm 20m
July 8, 1995 4 (5.6) 1.9-2.2  25.0 20.2 21.0 20.1 19.3
July 29 1(1.6) 2.1 28.4 266 235 224 211
Aug. 19 12 (5.9) 1.5-2.4 299 28.2 26.8 258 244
Sep. 9 4(1.5) 1.5-16 272 269 26.8 265 264

mouth and anus were opened and membranous pectoral
fins developed. Pigment patterns characterized as grouper
larvae appeared as follows: large melanophores on the dor-
sal side of the abdominal cavity; small ones on the ventral
margin of the tail. In a postlarva of 2.1 mm TL, rudiments
of the dorsal fin appeared in the marginal finfold. A
cluster of melanophores appeared around the midpoint of
the ventral side of the tail. The surface of the marginal
finfold was covered with colorless granules likely to be mu-
cous cells (Fig. 1A).” In the largest postlarva of 2.4 mm
TL, pelvic and dorsal fin spines which are the most distinc-
tive feature of grouper larvae, emerged. However, spinlets
on these spines had not yet appeared. Lengths of dorsal
and pelvic fin spines were 16% and 18% of total length, re-
spectively. The abdominal cavity was densely covered with
melanophores (Fig. 1B).

These characteristics agree well with those of the red-
spotted grouper reared in the laboratory.” As indicated by
Mori,? the larvae of this species are similar in general mor-
phology to those of other Epinephelus species. However,
we can distinguish the red-spotted grouper from six spe-
cies, E. tauvina,” E. salmonoides,® E. microdon,” E. fus-
coguttatus,'” E. moara' and E. septemfasciatus,' on the
basis of pigment patterns on the gut, trunk and tail as dis-
cussed by Kohno et al.'?

E. akaara, E. fasciatus and E. fario have been reported
to occur in Hiuchi-nada.'” Since the early larvae of E. far-
io™ resemble those of E. akaara in morphological fea-
tures, it is difficult to distinguish them. Larval morphology
of E. fasciatus is unknown. Therefore, our specimens can-
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Fig. 1. Postlarvae of the red-spotted grouper collected from Hiuchi-
nada.
A) 2.1 mm TL prefiexion larva; B) 2.4 mm TL preflexion larva.

not be identified as the red-spotted grouper only by means
of morphological features. On the other hand, there is a
great difference in the biomass among these three species
inhabiting Hiuchi-nada. A large amount of red-spotted
grouper is usually caught by commercial fishing in Hiuchi-
nada, while the other two species are seldom caught.!” Ina-
ba' also reported that E. fasciatus and E. Jfario were rare
in Bingo-nada and Hiuchi-nada, inner regions of the Seto
Inland Sea. Underwater observations conducted by us
around Ibukijima Island since 1994 have revealed frequent
occurrence of E. akaara, but none of E. fasciatus and E,
Jario. These evidences suggest that almost all of the group-
er larvae collected around Ibukijima Island can be attribut-
ed to E. akaara.

According to Ukawa et al.,” the artificially reared red-
spotted grouper reaches 2.20-2.25 mm TL within 4.5 days
after hatching, when the yolk and oil globule have been
completely consumed. The anterior part of the dorsal fin
base appears just behind the head in a 7-day larva of 3.83
mm TL, and a 15-day larva of 4.05 mm TL has long dorsal
and pelvic spines. Fukuhara and Fushimi'® also reported
that the elongated spines persist during most of the larval
life, from 3 to 19 mm TL, (about 7 to 40 days after hatch-
ing). The red-spotted grouper larvae collected in the
present study ranged from 1.5 to 2.4 mm TL. According
to the morphological development, they were estimated to
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be about S to 10 days after hatching.

The Hiuchi-nada basin is located in the central part of
the Seto Inland Sea that is linked to an eastern channel of
Kii by the Bisan Strait and to a western channel of Bungo
by the Kurushima Strait. The residual tidal current is very
weak in the eastern part of Hiuchi-nada,'” and exchange
of water in this area is low.'® The oceanographic condi-
tions and short time-span from spawning of collected lar-
vae suggest that the red-spotted grouper may spawn in
summer not far from Ibukijima Island, located in the
eastern part of Hiuchi-nada.
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