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1)+ BERRKT 300 m o K 15-30 m 2 ighsl > AR BT o NIRERFGIEE R 0 32 1997 4 11 ARIE
RrEREIR RO R A RIS MACER A AR IR CASERENAGRGRAE o 1 Table 1 For

{SHENG YAO CAGE FARM (s37) )

(PAN ASIA OCEAN GROUP (£.3) )

TAIWAN

{LIU CHIO OCEAN CAGE FARM (%) )

{L! CHIU CAGE FARM (.2) )

/NBLER R

HSIAC LIU CHIO ISLAND

Fig. 1.  The location of cage farms in offshore of Hsiao Liu Chio island.
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Table 1. The types and number of established cages in offshore of Hsiao Liu Chio island in 1997.

Types of cage  Liu Chio ocean cage Li-Chiu cage farm  Sheng-Yao cage farm  Pan Asia ocean

farm group

PVC frame cage 3x3x3 m (23 set) 4.5x4.5x(3,5,6) m 4x4x4 m (26 set) -
(18 set)
3x3x3 m (10 set)

Submerged free 6x6x6 m (10 set) 6x6x6 m (3 sct) - -

frame cage (Soft 10x10x8 m (5 set) 4.5x4.5x6 m (10 set)

cage)

Circular PE frame 10 m in diameter, 8 - 16 m in diameter, 8 -

cage m in depth (2 set) m in depth (7 set)

Submersible - - - 16 m in diameter,
circular PE frame 5-8 min depth (24
cage sel)

Remarks Set up in 1994 Set up in 1996 Setup in 1997 Set up in 1997

Table 2.  The comparison of attributes in different kinds of cage.

Types of cage Resistance to Efficiency of feed Cost Remarks
the storm supply
PVC frame cage Poor Better lower Frame cages arc

specially used in the
culture of fingerlings
Submerged free Best Poor lower

frame cage (Soft

cage)
Circular PE frame Belter Better High
cage
Submersible Better Better High

circular PE frame

cage
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(—) HEFEHE

HiT » sRERESFEAEE 3x3x3 m - 4xdx4 m &
4.5x4.5x(3-6) m ZE =FEHHAL - DL 8 inch 8 12 inch /Y
PVC & F 8 BURAEZE - WS HE AR IE A FIRy B TH
W Iy st - LB e R E R
7 o WU s AT U (4xdx4 m) o HESFEREI L
FABERE/ )N » SR ERETRL MBS E T - HOEGES

SIBIIRIE - BIEEE 2-4 A% - HEERAER
HOFERY - LT/ NURE S FEREIR AT 1 B 7 5 00 U
FIRTEHIEE R T « FR R BN 0 SERY H 8 A AR 5
FERERY S RIRHA RS R > Rl - AR L R A
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Bl & - HEER K (Fig. 3) » /NBRERSMEFEHE
@ HE/K pH fEH B8R T3 F80E - i gk
VA EWe B EEEEN (Fig. 4) - AR
/NRERANR R @ EAOKE - o RiFBARE
HEE KLV

- 4 'y A ]

-8 9 -10-11 -12 -13 -14 -15

Depth (m)

Fig. 2.
cage farms.

The vertical profile of dissolved oxygen concentration around Hsiao Liu Chio
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Fig. 3.
October 1

pH value
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The diel fluctuation of dissolved oxygen concentration around Hsiao Liu Chio cage farms from
4, 1997 to October 15, 1997.

8.02
10

Fig. 4.
October 1

:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00

Time

The diel fluctuation of pH value around Hsiao Liu Chio cage farms from October 14, 1997 to
5, 1997.
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1997 4210 H 14 H LAAET2REYHAEEE BOUEEE  DBENES T -  REGCES O
(Table 3) #5R#BH - R /KT ENEYIERIE R HAYEEKS » SRR 7R EYE
AYREEMBESIEEI (<100 cells/h) » DY BSOS R AREEELE - HO2 RN
o OMWERS T BRI YREENE EHEEEE -

Table 3. The fauna and flora of plankton around the area of Hsiao Liu Chio cage farms on
October 1997.

Plankton No. 1 No. 2 No. 3 No. 4 No.5 No.6

Phytoplankton

Asterionella japonica r r
Ceratium longissimum r

Chaetoceros sp. r r
Chroococcus giganteus r
Climacosphenia moniligera r

Coscinodiscus kulzingi r

Ceratium sp. r

Chilostomella ovoidea r
Licmophora abbreviata r r
Leprotintinnus sp. r

Nitzschia closterium r

Nitzschia clausii r

Navicula elegans r

Navicula ramosissima r r
Nitzschia lanceolata r

Oscillatoria amphibia r r
Pleurosigma sp. r r
Thalassionema nitzschioides r
Zooplankton

Copepoda r + + r
Rotaria +

Sagitia sp. r

Tintinnopsis radix r

Tintinnopsis sp. r r

Note : 1. The floating cage were rearing three kinds of marine fishes, respectively.

The No. showed the cage number.
No. 1 and No. 2 : Seriola dumerili
No. 3 : Epinephelus coioides
No. 4 : The sample was collected near outside of No. 3.
No. 5 : Epinephelus coicides
No. 6 : Pagrus major

2. The remark of “I’ showed that the density of plankion was rare (<10 cells/l), and “+” was very
low (10-100 cells/ /).

3. From the plankton aspect, it seems not any relation with the death of fishes.
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Table 4.

#  Acanthopagrus sivicolus » # J§ 82 Trachinotus
blochii FEREUEH Lutjanus argentimaculatus %% >

o r (EAS I (A SR TR D - S8 B S R AT
FEfg Il , HANERE - HEESHEEEE T &
JE > R EER  AEEORRY S A RS

ISFCEIEE L O R E ROVR R CEER R RE AN B AYTE
PR BRGSO RAEAE  RGEL
W SRR IE A - S SIEFERY o BHBEF R 0
B IR AR S, A S DA
MEE AV - FEHG B NI RS AR PEAS e
ERORAIEACS - (EARREIGE G EIER A - H

BRSSP IR S RS B i RIS (I RAARE =
RIFIE 22 - B SR B AR BH SR s 2

FREMITAE > HE/ERGNE S £ R B a A2 2
DU AT

The culture status of cage-reared fishes in Hsiao Liu Chio island.

Species

Common name Culture period Market size

Estimated Remarks

(month) (g) survival rate (%)
Abudefduf vaigicensis Five-striped 4-6 50-100 70
damselfishes
Acanthopagrus sivicolus — Southern black sea >12 500-600 50-70
bream
Epinephelus coioides Orange-spotted 8-10 500-600 30-70 Fingerlings  of
grouper 9-12 cm in
total length
were stocked
Lutjanus argentimaculatus Red snapper >12 600 80
L. erythropterus Red fish 7-12 600 80
Nibea diacanthus Croaker 7-12 600 80
Pagrus major Red sea bream >12 500-600 40-70
Platax orbicularis Round batfish 10-12 600-1,000 50-70
Rachycentron canadum  Cobia 10-12 2,000-6,000 60-80
Seriola dumerili Amberjack 9-12 1,800-2,500 6-80 4-5 om fry
were stocked
Trachinotus blochii Long dorsal fin >12 600 70

pompano
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Table 5.

1996 FRAVBEHBGE - SR — o FaMERTES - Hak
HARUAATFHE R EF R - S HIRE KSR IRA
By R (Table 5) - fikaUERE¥S R EAIIEDTIILL PVC
HEUFEE IR -

Different resistance to the typhoon Ho-Pou between PVC frame cage

and submerged free frame cage (soft cage) in 1996.

Types of cage Total cage Percentage of Partly Completely
number undestroyed destroyed destroyed (%)
cage (%) cage (%)
Frame cage 23 30.44 13.04 56.52
Soft cage 15 100 0 0

1. Data from the Liu Chio cage farm enterprise.

2. The circular PE frame cage and submersible circular PE frame cage had not

eslablished in 1996.
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Table 6.
Chio island.
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Difference in ecloparasitic infection among cage-reared species in offshore of Hsiao Liu

Scientific name Common name

Infection by

Infection by Infection by

sea lice Dactylogyrus sp. Neobenedeniasis sp.
Caligus sp.

Epinephelus coioides Orange spotted grouper + + +++
Lutjanus argentimaculatus  Red snapper -

L. erythropterus Red fish + - +++

Nibea diacanthus Croaker

Pagrus major Red sea bream + ++ ++

Platax orbicularis Round batfish -
Rachycentron canadum  Cobia - - -

Seriola dumerili Amberjack + - ++

+++: Infection were frequently occurred and caused high mortality.

++: Infection had ever occurred and caused some mortality.

+:  Infection had rarely occurred and caused few mortality.

- No infection were found or infection had never caused mortality.
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Survey on the Status of the Offshore Cage Culture in Hsiao Liu Chio Island

Abstract

There are four cage farms in the offshore of Hsiao Liu Chio island. The types of cage include PVC frame cage,
submerged free frame cage (soft cage), circular PE frame cage and submersible circular PE frame cage. The
main cultured species include amberjack Seriola dumerili, orange spotted grouper Epinephelus coioides, cobia
Rachycentron canadum, red fish Lutjanus erythropterus and red sea bream Pagrus major. In addition, scat
Scatophagus argus, lembus rudder fish Kyphosus vaigiensis, small scal-blackfish Girella sp. and five-striped
damselfish Abudefduf vaigiensis could be served as additional culture species. The ectoparasite of
Neobenedeniasis sp., sea lice Caligus sp., Dactylogyrus sp. and digestive tract disease have ever been occurred
in those cage culture area. At present, the serious problem of cage culture is the marketing. The status and
problems of offshore cage culture are presented in this report. Further improvement of culture techniques and

developing directions will be discussed.

Key words: Offshore, Cage culture
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