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Effect of artificial illumination on feeding by the rockfish Sebastes schlegeli receiving no synthetic feed in the
cage of the Tongyong Marine Ranch was investigated by analysing the stomach contents of 20 individuals every
month from October 1998 to July 1999. The fish was found to have fed on naturally available zooplanktons, i.e.
Calanus sinicus, zoeae, amphipods and copepodites in October, fish larvae in November-December, nematodes in
January, amphipods in February and again fish larvae from May to July. Despite increase in the weight of stomach
contents from 260 mg/fish during the initial period of study to 2,173 mg/fish, as many as 70% of the fish were
found to have empty stomach during March-April. Weight of stomach contents did not increase with increasing
age of the fish. Occurrence frequency was 83-90% for C. sinicus during October-November and >350% for fish

larvae during March-April and June-July.
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Introduction

Artificial feeding is a common practice of rockfish rearing,
especially between the initial seedling production and even-
tual release into the natural habitat (Love et al, 1991). In
recent times progressive farming of rockfish has involved
illumination of the cage to make the natural food organism as
an energy source to increase survival, growth and production
of the planktivorous juvenile stage. Artemia larvae are com-
monly used as food for the planktivores like the flounder and
rockfish (Watanabe et al., 1983; Kusakari, 1991). Due to
appropriate nutritive value and easier hatchability of the
planktons by the juvenile fish in the cage, attempts have been
made to make more suitable planktons available to fish fry;
for instance, studies on rockfish by Lee et al. (2000) and Kim
et al. (2002), and on young flounders by Kim et al. (1996)
support the idea that natural zooplankters are one of the best
food organisms for the juvenile rockfish.

To attract planktonic food organisms into the fish cages,
artificial illumination has been a useful strategy (Uryn, 1979;
Rausin et al., 1991). Tacon et al. (1991) reported a positive
growth response and survival in the aquaculture of the juve-
nile seabass with artificial illumination at night. With the nat-
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ural food supply to small fry, nutritional deficiency should be
no longer a problem in the initial stage of fish farming
(Reitan et al., 1993; Watanabe and Kiron, 1994; Song et al.,
2002). Although total quantity of food available may not be
adequate, an attempt has been made to increase food avail-
ability of natural zooplankters and fish larvae to rockfish fry
by attracting the zooplankters into the cage by artificial illu-
mination.

The objectives of the study is to trace the changes in food
items of the rockfish with the growth as a part of the devel-
opment of marine ranching technologies established since
1998 at the model site in Tongyong area of KORDI, with the
cooperation of Ministry of Maritime Affairs and Fisheries, in
Korea.

Materials and Methods

For artificial illumination, an incandescent electric lamp
(200W) was used. The lamp was positioned approximately
0.5 m above the water surface, and operated every night from
18:00 to 06:00 during the experimental period from October
1998 to July 1999.

At the beginning of the study, 1,000 rockfishes each with
the mean body weight of 6.3 g were stocked in a 4x2x2 m

(16 m* water volume) cage with 6 mm mesh aperture in
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Tongyong Marine Ranch. Twenty specimens of the rockfish
in the sea cage receiving no synthetic feed were captured
every month at night. The specimens were fixed with 10%
neutralized formalin on board, brought to the laboratory and
subsequently the stomach contents were analysed. Wet
weight of stomach was measured to mg accuracy with an
electric balancer (Mettler Toledo), then the stomach was
removed to separate its contents. Wet weight of the separated
contents was measured, and the contents were examined
under a dissecting microscope (Zeiss SV11) and a compound
microscope (Zeiss Auxiolab) to identify the food organisms
eaten by the rock fish fry.

Seasonal variations in the frequency of occurrence of food
items were calculated with following formula.

Frequency of occurrence (%)=Ni/Nt x100
Ni: number of stomachs with a specific food organisms
Nt: total number of stomachs with food

Results and Discussion

Stomach contents mainly consisted of crustacean zoop-
lankters, i.e. Calanus sinicus, zoeae, amphipods and copep-
odites at the beginning of the study, October and November,
then fish larvae from November (Table 1). The frequency of
occurrence of C. sinicus exceeded 80% during the first two
months. Copepodites were also one of the major food items
(>60% during the same period). Then rockfish fry appear to
shift to selective feeding by preferring the larger crustacean
zooplankton, for Kim and Park (2002) reported that C. sini-
cus and copepodite were not dominant in the cage in Octo-
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Fig. 1. Percentage composition of zooplankton community among
total zooplankton abundance from October 1998 to July 1999 in
Tongyong marine ranch. Hatched column: Noctiluca scintillans,
solid: metazoans except copepods and amphipods, open: copepods,
copepodite and copepod nauplius, stripe: amphipods, lattice: larval
animals (after Kim and Park, 2002).

ber 1998 (cf. Fig. 1). The high occurrence frequency of 50%
of amphipods was obviously due to their attraction to the arti-
ficial illumination in October. No such attraction of the
amphipods into the cage was observed in natural conditions
without illumination. Along with amphipods, fish larvae
becarme the major food item from November. Subsequently, the
fish larvae became an important food item again from Feb-
ruary, for the frequency of occurrence of fish larvae was
>50% during the period between February and July except
April and May. Under natural or aquacultural conditions,
approximately one year old rockfish mainly consumed fish
larvae or artificial pellet (Kim and Kang, 1991).
Interestingly, the presence of amphipod in the stomach of
the rockfish fry suggested that the fry is also an opportunistic
feeder. Likewise the presence of crustacean zooplankton in

Table 1. Seasonal change in the frequence of occurrence of food items of the rockfish (Sebastes schiegeli) from October 1998 to July 1999.

Season Food items Frequency of occurrence (%) Season Food items Frequency of occurrence (%)
October Calanus sinicus 833 February Fish larvae 52.6
1998 Copepodite 61.1 Nematoda 21.1
Decapoda larvae 61.1 March Fish larvae 66.7
Amphipoda 50.0 April Fish larvae 200
November Calanus sinicus 90.0 May Fish larvae 36.4
Copepodite 70.0 Calanus sinicus 9.1
Amphipoda 25.0 Decapoda larvae 9.1
Fish larvae 35.0 June Fish larvae 50.0
December Fish larvae 20.0 July Fish larvae 83.3
Copepodite 10.0 Decapoda larvae 66.7
Zoeae 5.0 Zoeae 16.7
Amphipoda 10.0 Amphipoda 16.7
January Fish larvae 474
1999 Nematoda 42.1
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Fig. 2. Seasonal variation in the number of food item of rochfish
(Sebastes schlegeli) from October 1998 to July 1999.
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the 9-month old rockfish may also be due to opportunistic
feeding. In January, a large number of nematods were found
in the stomach. It is not clear whether these nematods were
actually eaten or parasites. In July, residues of decapods and
amphipods were found in the stomach, indicating that the
crustacean zooplankters were important prey organisms even
in a 9-month old rockfish reared in the experimental cage.

Number of food organisms of the rockfish decreased with
the growth from 11-13 items at the beginning in October
1998 to 2-4 at the end of July 1999 (Fig. 2). Similar patterns
in the change of favourite food items with the growth of fish
were reproted for the Thai barb (Puntius gonionotus) (Dev
and Rahmatullah, 1998) and Acanthogobius flavimanus (Huh
and Kwak, 1999).

Mean wet weight of stomach increased more than eight
times i.e. from 260 mg at the beginning of the study to 2,173
mg (Fig. 3). Mean wet weight of stomach contents, however,
did not increase with the growth (Fig. 4). Despite rapid
increase of stomach weight, the empty stomach in more than
70% of the specimens suggested the fast digestion and/or
passage of food in March and April. Maximum of mean wet
weight of stomach contents recorded was 2,330 mg.
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Fig. 3. The increase in mean stomach weight with the gfowth of
rockfish (Sebastes schiegeli) from October 1998 to July 1999. Error
bar=SD.
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Fig. 4. Seasonal variation in mean stomach content weight of rock-
fish (Sebastes schlegeli) from October 1998 to July 1999. Error
bar=SD.
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