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An Ecological Survey on the Ranching Waters

for Penaeus japonicu# Off Penghu

~ Wann-Sheng Tsai, Chin-Shui Chung and Chi-Yuan Liu

Bei-Gang Bay is chosed as a releasmg site for conducting sea-ranchmg
program of the Penaeus japonicus  in Penghu area. Bei-Gang Bay is round
_in shape, abolut 2,000 meter in diameter. The bay opens toward west. The
depth of the bottom is within 20 meter. The bottom is flat, composed of
- sand-mud substrate, with mud component less than 5% and the mean size of .
the sand grain between 0.125-0.250- mm at most (85%) bottom. From May
to August, water temperatures ranged from 19.6 to 27.3°C, salinity varied
from"33.66 to 35.00 % and D.O. was over 6.8 ppm. The content of nutritive
salt was low. Copepods were the major component of the zooplanktons
which occurred peakly in June. Of b_enthic fishes, majorly in Leignathidae,
Cariurichthys scabricej:s, sillago shihama ... etc. There we'fe about 2
families 11 species of shrimps. Metapenaeopsis barbate  occurred majorly in
l November, Penaeus latisulcatus in December and Parapenaeop.ns cornuta
in March. In this bay area the harvest of the Penaeus japonicus was rare
and the body size was large. Macrobenthos included 3 families 4 species of
stomatops, 10 species of decapods and 13 familes 18 species of mollusks.
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Table Hydrographical and Chemical data along coastal waters of the
Bei-Gang Bay. .

Station Depth Temp Salinity DO pH Nitrate Nitrite Phosphate'silicate

Number (m) (°C) (%) (ppm) (ppb)  (ppb)  (ppb) (ppm)
June 24, 1987 .
1 0 25.9 . 34.98 -  8.075 0.6 2.1 0 0.72
‘ 9 25.3  34.98 - 8117 0 1.9 0 0.90
2 0 25.6  34.89 - 8.128 0.2 3.5 2 0.46
_ 9 25.4  35.15 -7 8.140 0.7 3.1 0 0.97
3 0 25.6  35.06 - B.145 0 0 2 0.90
» 15 25.4  34.40 - 8.154 0.1 1.5 2. 1.14
4 0 25.6 - 34.85 - 8.151 0.1 0 0 0.53
10 25.4 3471 - 8274 0.3 1.5 2 2.45
5 0 25.6  34.80 - 8.156 1.1 0 4 1.06
o 9 25.4  34.62 - 8.162 0.7 0.9 6 1.16
6 0 25.6  34.98 - 8149 0 1.1 "4 0.90
9 25.4 3479 -  8.162 0.3 1.1 6 1.06
Avg. 25.52 34.85 8.151 0.34 1.39 2.33 1.02
+0.16 +0.21 +0.05 +0.36 ~*1.14 +2.23 *0.50
July 24,1987
1 0 26.3  34.00 - 8.202 17.0 4.2 8.0 0.29
11 25.7  33.68 - 828 1.8 4.9 6.0 0.39
2 0 26.2  34.05 - B.277 48 1.9 1.0 0.46
11 25.6  33.59 - 8.311 - 10.0 3.0 5.0 0.30
3 0 . 257 33.77 -  8.268 1.8 1.7 8.0 0.46
15 25.7  33.94 - 8.243 129 1.8 6.0 0.31
4 0 25.8 = 33.60 - 8.250 11.2 4.2 14.4 - 0.26
15 25.3  34.06 - 8.240 12.9 0 6.0  0.27
5 0 26.3  33.83 - 8.252 16.1 1.6 8.0 ~ 0.27
, 10 25.9  34.18 - B8.236 10.0 3.4 10.8 0.30
6 - 0 26.6  34.22 - 8.247 13.6 3.7 . 12.2 0.37
10 . 25.6  33.66 - 8272 11.2 3.1 8.0 0.48
Avg - ] 25.89 33.88 : 8.257 10.78 2.75 7.78 0.35
: . +0.38 +£0.22 +0.03 +4.38 +1.39 £3.51  *0.08
Aug. 26, 1987 _ '
1 0 27.4  33.45 - 8.260 6.5 5.03 1 0.85
11 27.3  33.02 - 8283 0 5 5.1 0.54
2 .0 27.2  33.34 - 8.259 4.3 4 1 0.35
‘10 © 27.1 33.83 - 8303 4.0 3 4.2 0.43
3 0 27.2 33.83 - 8286 0 2.9 8 0.28
.30 26.5  33.68 - B8.297 4.5 0 2.3 0.50
4 0 27.2  34.01 - 8279 3 5.1 4.2 0.44
18 26.8 33.66 . - 8.285 O 0 0. 0.30
5 0 27.8 33.62 - 8.277 2 3.5 6 0.20
11 27.6  33.70 - 828 0 3.5 5.1 0.20
6 0 27.8 3401 . - 8235 O 0 5.1 0.35
7 27.6  33.74 - 8.258" 4.5 0 ©2.3 0.18
AVe- 27.29 33.66 8.28 2.40  2.67 3.69 0.39

+0.39 +£0.28 +0.22 £2.36 +£2.10 +2.38 +0.19
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Table 1. Continued

Station Depth ' Temp Salinity DO g Nitrate Nitrite Phosphate " Silicate

Number (m)  (°C) (%) (ppm) (ppb)  (ppb)  (ppb) (ppm)
Mar. 6, 1987
1 0 19.7 ~ 35.46 7.15 8.107 7.9 23.8 11 0.7
9 19.6 35.62 . 6.95 8.132 1.9 24.4 13 0.34
2 0 19.7 35.71  7.03 8.146 7.9 23.0 14 0.29
10 19.4 35.12  '7.15 8.166 4.5 23.2 16 - 0.26
3 0 19.7 35.14  7.06 8.160 0.5 23.0 12 0.45
24 19.5 35.78 7.05 8.170 6.0 23.0 . 21 0.36
"4 0 19.7 34.98 7.21 8.176 0.5 23.2 © 5 0.22
28 19.5 35.02 7.38 8.180 1.0 23.0 8 0.36
5 0 19.6 35.02  7.25 8.174 3.0 24.2 11 0.34
10 19.5 35.78  7.27 8.182 0.1 24.2 12 0.49
6 0 19.7 35.84 7.15 8.182 0.1 . 23.8 9 1.61
8.5 19.6 ~ 35.08 7.40 8.186 0.2 24.5 15 0.44
Avg. 19.6 35.38  7.17 8.163 3 30 . 23.6 12.25 0.49
o +0.1 +0.35 +0.14 +0.02 £3.35 *+0.60 *4.11 +0.38
Apr. 21, 1987
1 0 23.2 35.13 8.30 8.238 0 2.9 4.2 0.57
1 22.9 3493  9.12 8.249 0 0 " 3.4 0.46
2 o 23.2 -~ 35.09 7.50 8.254 0 2.4 7.1 "0.27
10 22.9 35.05 6.80 8.254 0 3.6 0 0.49
3 0 23.4 35.05 8.60 8.255 0 3.6 - 3.2 0.51
13.5. 229 . 35.05 8.30 8.261 O 2.9 0 0.27
4 0  23.0 3505 8.50 8.259 0.5 3.6 3.2 0.42
13 22.9 34.96 9.05 8.263 0.4 "3.0 2.6 0.54
5 0 23.1.  34.84 8.20 8.269 0.5 2.4 1.4 . 0.57
. 8 23.1 3493 - 8.30 8.273 0 0.5 2.6 0.42
6 0 23.8 35.09 . 7.58 8.267 0 2.7 1.4 0.56
7 23.3 34.85 8.60 8.265 0.1 1.9 0 0.84
Avg. ‘ ~ 23.4 35.00 8.24 8.259 0.13 2.46 2.43 0.49
: _ ¢0.27 . 4#0.10 £0.66 +0.01 +0.21 +£1.16 - 4+2.07 +0.15
May 31, 1987 ' '
1 0 .- 25 2;__ - 34.88 - 7914 3.0 0 0 0.50
TR 6 24.8 . 35.04 - 7.862 0 1.9 8 0.48
2 0. .725.2 35.04 - .7.830 - 0 1.5 9 0.45
ST 22409 3487 - 7.800 0.4 3.2 8 0.51
3 - 0-"246 3504 - 17.863 O 3.0 5 0.49
19 . 24.4 . 35.05 -  7.989 0.8 1.7 3 0.58
4 0 - 24.8 3492 - - 7.825 1.5 0 19. 0.75
14 24.7 34.92 -. 7.903 0 0.8 3, 0.44
5 0 - 250 35.00 - 7.957 6.4 1.0 2 0.49
9 . 248 34.97 - 7903 1.6 1.0 8 0.55 -
6 0 ' 249  34.84 - 8.017 2.9 1.7 9 0.50
_ 9 24.7 34.93 - 8.028 1.5 0 8 - 0.60
Avg. 24.83  34.96 7.908 1.51 1.32 6.83 0.53
+0.23 +0.08 +£0.08 *1.88 +1.08 +4.91 +0.08
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Table 3 The fish larvae and juvenile in the coastal waiers of Bei-Gang Bay.

" (from March to July 1987)
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AR SR ERERE 36 ﬂ— 54 1 » %fﬂﬂﬁﬁz‘ﬁ“i 5 o EREZEREML L L
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RIEZRES AL o RESRNABERHAZERREURSFHRCEHESE L. EXERK
WE L1~ 12 AERBAESHE -

2.5 PRI '

EE® R  KEBRAHBZIEERE 2§ 118 - FOX 6 QIR (Metapena-
eus ‘-’”szs)yﬁﬂij‘ﬁ(M lamel lata), %EFWF%E(M palmensis), ARH & (Parape-
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%5 ARLBESRFTREINNESAEERS%

Table 5. List of benthic fish species caught from the coastal waters of Bei-Gang Bay.

, #® & B # Sampling date 1986 1987
W N :
Species Nov Dec Mar Aug
B O\ M Diodon halacanthus +
th ¥ @ B A& Platyrhina sinensis . o + +
B ®| A Urolophus aurantiacus +
EHMEESR Engyprosopon multisquama + + ++
= EFE B Engyprosopon grandisquama. + +
ERE AR Liachirus melanospilus + + +
2D Psuedaesopta crossolepis +
Sy bR pE Trachinocephalus myops - ++ .+ e
E W A& Saurida undosquamis +
P& K& 8 Apogon quadrifasciatus o + +
B 4R K & 8 Apogon kienstis +
R & ) - Apogon niger ' + + +
Apogon aureus ++ +
Apogon semilineatus ++
Apogon notatus +
Takifugu poecilénotus +
Pleumﬁacanthus sceleratus ++ +
Onigocia spinosa o o+ + + +
Upeneus bensast A ++ ++ +
Mulloidichthys pflugeri o+
Sillago sihama +++ + +
Rhinobatos formosensis +
Engraulis japonica - +
Calliurichthys scabriceps +++ vy +
Dactylopus dactylopus : +
Epinephelus fasciatomaculosus +
Siganué fuscescens _ +
. Letognathus berbis +++ +++ +

FELL “+- # M (Rare) » “++ ¥ (Common)s *+++" KB E (Abundant)
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#£5 #

Table 5. Ccntinued

#® % B # Sampling date 1986 1987
"Species Nov Dec Mar  Aug
i1 B - Secutor ruconius ++
& | gz $8 Leio‘gna/thus daura +
B & & Trich’&zfus lepturus + +
] ‘ g5 Plotogus lineatus ++ +
ﬁ B Trachurus japonicus + +
£ N 8 Caranx chrysophrys +
O 8 Decapterus maruadsi +
K B 8 _Conger cinereus +
o FE R Inimicus sinensis +
O E % Dendrochirus bellus +
?E £ 5 Megalontbea fusca +
A B M Lactoria cornutus . +
BAEEARA Cynoglossus kopsi + +
E XK-#H H Lutjanus lineolatus + +
i Lut,janué vitta +
B 3 & @ Lutjanus monostigma + .
ZRER Parapristipoma trilineatum + '
7 kA Gymnothoraxr reticularis +
RERA R Dactyloptena orientalis +
£ & # R Therapon jarbua +
REBER Allanetta woodwardi +
EEESKA Sphyraena obtusata +
HE&% A Sphyraena japonica + +
LR A Ophichthys cephalozona - + +
e 8 — & Ophichthys sp. +
% E 8% Samaris cristatus
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sanguinolentus) , fag ( Portunus gladiator ) K T4l ( Charybdis japonica YBI¥EBEHE ;
BREYFE E?’T‘Eﬁ%’fﬁ 137} 18 %8 » EUE R} ( Terebridae ) ffyDiplomerige dussumieri
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