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Study on the behavioral characteristics of fishes in the deep water sea cage

WU Chang-wen! XU Mei-ying' > HU Chun-chun’
1. Zhejiang Ocean University ~ Zhoushan 316004  China .
2. Zhejiang Dahaiyang Science and Technology Co. Lid. Zhoushan 316004 China

Abstract By using such methods as were used in fish ecology behaviouristics and mariculture disciplines a study on the behavioral
characteristics of fishes in the deep water sea cages was done. Altogether fives fishes were studied with results showing that the
endurance ranking when exposing to the air was Sparus macrocephalus  Pagros major  Lateolabrax japonicus — Sciaenops ocellatus and
Pseudosciaena crocea. P. crocea lived in the middle and lower water near cage net schooling and didn’ t fight with each other.
However  Sciaenops ocellatus fought with each other fiercely and schooled everywhere in the middle and lower waters. Lateolabrax
Japonicus also lived in the middle and lower waters rarely schooled but fought fiercely. Lateolabrax japonicus distributed near the ridge
of lower waters and cage bottom rarely schooled and also fought with others so did Sparus macrocephalus . The five species took on
obvious food taking rhythm and were of tidal regularity. There were two food taking peaks in the period of slack tide near at dawn and
dusk. They had a selectivity to the food and strong tolerance to starvation. The lower the water temperature the stronger the tolerance
to starvation. The food taking intensity was related to feeding methods. It assumed to be a positive correlation to water temperatures
peaking in July and August and going to its valley in February. There was not apparent difference of activity whether in the day or
not. When at swift water condition almost all the fishes habited in the bottom and near bottom ridge otherwise they would swim
everywhere. The ability concerning wind- flow- and wave-resistance were different with S. ocellatus being best Lateolabrax
Japonicus the second and so on with Pseudosciaena crocea  Sparus macrocephalus  Pagros major .

Key words deep water cage Pseudosciaena crocea  Sciaenops ocellatus — Lateolabrax japonicus  Pagros major — Sparus macrocephalus
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behavioral characteristics
3275 6-10
490 m’
1
1.1
1.2
2003 1 -2004 12
1
Pseudosciaena  crocea
Sciaenops ocellatus Lateolabrax japonicus 3 HDPE
Pagrosomus major Sparus macrocephalus 48 m 8 m 5 cm
1466 m’ 1
1.3
3
2-5 2
1
Tab.1 The main ecological condition of observational site
m m s~! m m s7! wateorc m mg L'
site sea area depth wind speed ~ wave height current velocity temperature salinity clarity dissolved oxygen
Luhua open sea 25 3 1.3 104 19.8 25.21 1.10 7.12
Shengsi area
Xiushan half open 20 2 0.8 98 18.4 22.65 0.10 6.53
Daishan sea area
Cezi half open 20 2 0.8 108 18.1 19.00 0.20 5.70
Dinghai sea area
Notes the numerical values hereinbefore are average in a year
1.4
2

2/3
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2~3
70% ~ 80%
2
Tab.2 The quantity and size of each species
cm  body length g body weight
. number number of fish
Species of cage each cage average body range of average body range of
length body length weight body weight
P 3 5000 22.4 16.7~24.2 167.6 75.3~199.6
. crocea
3 5000 24.3 21.6~27.5 314.0 219.8 ~440.6
S. ocellatus
L. iavonicus 3 5000 23.5 18.5~27.4 192.5 95.8~301.3
. japonicus
3 5000 14.3 12.0~17.1 60.3 45.6~104.4
S . macrocephalus
P . 3 5000 16.7 14.8~20.8 135.6 64.7~206.5
. major
1.5 2d 1d 2d 2d 4
10 min 30 min 50 min 70 min 90
min 5 3
3 1 80 cm x 60 cm x 60 cm
3h 3d7d10d
2 20~23 C
24 h 3
10 80 cm x 60 cm x 60 cm 0.5¢g
6
6 = -
3 3d % =100 x /
% =100 x /
08 00 11

00 14 00 17 00 20 00 23 00 02 00 05 00 08 00

% =
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=A+B+C
A 5 min
5 ~ 20 min
B 5 min
3 10 min 30 min
C 5 min 1 min
2
2.1
11 12
3
Tab.3 The tolerance of some species to exposure in air
. % livability
species ] . . . .
10 min 30 min 50 min 70 min 90 min
1 100 33.3 0 0 0
P. crocea
2 100 11.1 0 0 0
1 100 66.7 22.2 0 0
S. ocellatus
2 100 4.4 11.1 0 0
1 100 66.7 33.3 11.1 0
L. japonicus
2 100 55.6 11.1 0 0
1 100 88.9 55.6 22.2 11.1
P. major
2 100 77.8 4.4 11.1 0
1 100 100 77.8 4.4 22.2
S . macrocephalus
2 100 100 55.6 22.2 0
1 2 3h

2.2

Notes livability 1 the livability in the progress of test livability 2 the livability of culture in the pond after 3h at the end of test
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Tab.4 The research on behavior and temperament of some cultured fishes in deep water cage

species

general habit

level distribution vertical distribution school fight
P. crocea geniality and sensitive to sound edge of cage center and lower level school no fight
S. ocellatus fierceness voracity homogeneous distribution center and lower level school infel:ﬁ}s]:zly
L. japonicus fierceness  voracity homogeneous distribution center and lower level less school fight intensely

less colonyless

P. major geniality edge of cage lower level and bottom school fight
S. macrocephalus geniality polyphagia edge of cage lower level and bottom less school fight
2.3 > > > >
> > >
39.7% 44.. 0% 15.6%
10.5%
50.5%
18.0% 4.1%
49.3% 36.9%
22.4% 24.3%
6.6% 16.2%
3
Pseumatophorus  japonicus Decapterus
maruadst Argyrosomus argentatus
Collichthys lucidus Trichiutus lepturus 5

Engraulis japonicus

Setipinna taty

Parapenaeopsis  hardwickii

gracilis

Atnmodytes petsonat
Harpodon nehereus

Solenocera crassicornis

Oratosquilla oratoria

Leptochela
Acetes  chinensis
13-19
5
> >
> > >
> > > >

Tab.5 The selectivity to the food of
some cultured fishes in deep water cage

%  diet rate
species e
P fish shrimp crab shellfish algae artificial
feed
P 2.70 1.64 0.53 0 0.87 1.006
. Ccrocea
o 1.38 1.99 1.87 0.92 0.31 1.16
S. ocellatus
L. iavoni 3.26 1.70 1.22 0.78 0 0.81
. japonicus
P . 0.81 2.10 1.13 1.45 0.43 0.65
. major
s 1.53 2.10 0.40 0.62 1.02 0.79
. macrocephalus
6
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17 00 5 00
63.26%
48.70% 38.55% 05 00~ 17 00 55.19%
42.90% 40.05% 42.94% 52.28% 53.32%
6
Tab.6 The relative ingestive intensity of some cultured fishes in deep water cage %
species 08 00— 11 00— 14 00 - 17 00 - 20 00— 23 00— 02 00— 05 00—
species 11 00 14 00 17 00 20 00 23 00 02 00 05 00 08 00
P. crocea 10.38 2.82 4.45 29.61 15.12 11.23 7.30 19.09
S. ocellatus 18.56 10.53 9.44 24.25 7.78 6.08 9.06 14.30
L. japonicus 13.05 10.61 14.09 25.46 7.48 5.63 6.24 17.44
P. major 13.14 8.54 12.23 21.68 9.58 7.17 9.29 18.37
S. macrocephalus 12.04 9.12 11.78 22.56 8.59 38.20 7.33 20.38
04 40 10 50 17 00 23 10 05 20 11 30 2003 5 6-10 -

Notes The time of the high tide in course of three times tests 04 40 10 50 17 00 23 10 05 20 11 30. The date of test is during in 6 — 10
May 2003

C 8 C
5
! 7
13.15% 15.56% 15.07% 13.03% 12.92% 2 Tab.7 The change of daily ingestive rate of
d 2d 10.63% some cultured fishes in deep water cage
12.82% 12.85% 11.17% 9.30% with different interval of feeding %
1d 1d 2d feeding modes
1d 2d 2d
t 1d 1d > 1d 2d
: feedin, feedin:
i . feedin g g
2d 1d species feeding o g pense pause
everyday oth?rl 1 day 2 day
1d 1d 2d 1 d after after
d 5 o 2 day 2 day
5 P. crocea 13.15 11.87 12.44 10.63
20°¢C S. ocellatus 15.56 14.83 13.47 12.82
13
d 22.d 16 d 11d 23 d L. japonicus 15.07 14. 65 13.12 12.85
P. major 13.03 11.60 12.18 11.17
S. macrocephalus 12.92 10.84 11.75 9.30
20 ~ 28 C 11 C
18 ~30 C 3
30 C 5 8
8T 5 )
16~27 C 20 ~28 C

10 € 19 ~ 26
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10%
5%
30%
8
Tab.8 The average day ingestive rate in different seasons of some cultured fishes in deep water cage %0
. month
species =
1 2 3 4 5 6 7 8 9 10 11 12
P. crocea 0.47 0 0.35 2.24 4.20 5.44 6.80 7.15 7.83 6.04 5.10 1.38
S. ocellatus 0.12 0.23 0.09 0.39 4.03 5.16 6.46 7.13 7.26  5.51 4.02 1.60
L. japonicus 1.20 1.00 2.27 3.67 5.49 7.05 6.81 5.48 5.73 6.37 5.67 3.86
P. major 0 0 0.39 2.88 3.11 4.68 5.49 6.12 6.32 6.09 3.36 0.56
S. macrocephalus 1.4  0.80 1.61 3.59 4.72 5.45 6.80 6.37 5.8 6.46 3.89 2.4
2.4
9
9
Tab.9 Day and night behavior of some cultured fishes in deep water cage %
time P. crocea S. ocellatus L. japonicus P. major S. macrocephalus
06 00 1.80 1.24 1.36 0.38 0.30
08 00 1.36 1.48 1.29 0.52 0.34
10 00 0.64 1.44 0.87 0.40 0.40
12 00 0.40 0.68 0.69 0.46 0.34
14 00 0.32 0.52 0.72 0.28 0.48
16 00 0.96 1.04 0.72 0.24 0.38
18 00 1.56 1.64 0.57 0.26 0.30
20 00 0.88 2.08 0.42 0.18 0.28
22 00 0.40 1.36 0.33 0.16 0.20
24 00 0.36 0.64 0.30 0.16 0.18
02 00 0.36 0.40 0.33 0.16 0.22
04 00 0.56 0.68 0.39 0.20 0.32
2003 6 7-11 - 2003 7 7-11 -
Notes The date of two times tests are during in 7 — 11 June 2003 and 7 — 11 July 2003
2.5 > >

12



488

30

10

11

12

13

14

15

17

18

19

J . 2002 21 4 369 —
373.

J . 2002 32 6 53 -56.

. M. 1985.
Godin J G J. Behavioural ecology of teleost fishes M . Oxford
New York Tokyo Oxford University Press.1997.384.

J. 2003 27 5 499 -503.

I 2001 20 2 107 -
111.
I 2006 17 2 320-324.
J. 2003 20 3 22-24.
. J .
1995 14 2 68-73.
J 1995 14 2 62-67.

Bejda A J. Behavioral responses of red hake decreasing
concentrations of dissolved oxygen J . Environmental Biology of
Fishes 1987 19 6 261 —268.

Stephan P. Substrate preference juvenile hatchery-reared lake
sturgeon Acipenser fulvescens J . Environmental Biology of
Fishes 1999 56 367 —374.

1994 3 39-44.
1999 12 4 42-47.
1994 14 4 36-41.

J. 1999 23 1 95-98.

Green H W Jaksic F M. Food-niche relationships among
sympatric predators effects of level of prey identification J .
Oikos 1983 40 151 —154.

Zamarro J. Feeding behaviour of the American plaice

Hippoglossoides platessoides  on the Southern Grand Bank of
Newfoundland J .Neth J Sea Res 1992 29 1-3 229-233.
Hanson J M Chouinard G A. Diet of Atlantic cod in the southern
Gulf of St Lawrence as an index of ecosystem change 1959 — 2000
J .J Fish Biol 2002 60 902 —922.





