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Fig. 1 Location of the survey stations in the coastal water between

Jyi-Bey and How-Liau of Penghu.
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Table 1. Hydrographical and chemical analysis in the coastal water between Jyi

- Bey and How - Liau of Penghu from January to June in 1989.
Station Depth Temp. sSalinity pH Nitrate Nitrite ©Phosphate Silicate
Number (m ) (C) ( %o ) ( pPb ) ( ppb )  ( ppb ) ( ppm )
Jan. 10 )
1 0 20.2 35.62 8.25 1.1 4.3 0.2 0.18
10 20.1 35.33 8.21 0.2 1.1 4.8 0.22
2 ] 19.8 35.46 8.27 0 1.0 0 0.32
14 20.2 35.17 8.20 5.1 2.1 0 0.11
3 0 20.0 35.44 8.25 1.3 0 4.5 0.28 -
15 20.2 35.58 8.29 0 4. 3.1 0.55
4 0 19.5 35.49 8.14 2.5 0.7 2.7 0.87
12 20.1 35.37 8.19 1.0 0 1.5 0.66
5 0 19.8 35.52 8.22 0.7 0 0.6 0.22
6 20.0 35,37 8.18 6.2 4.5 3.8 0.38
6 0 20.2 35.56 8.11 0 7.0 0.3 1.01
10 20.0 35.27 8.21 1.3 2.1 2.7 0.56
Avq. 20.01 35.43 8.21 1.62 2.25 2.02 0.45
+o0.22 +o0.13 +o0.05 +2.03 +2.26 Ti1.81 +0.29
Feb.5
1 21.2 35.13 8.175 0.9 1.1 6.9 0.19
9 206.9 35.25 8.206 0 0 2.4 0.28
2 21.2 35.28 8.238 1.0 2.2 6.1 0.33
15 21.2 35.63 8.25¢ 0 0 3.4 0.24
3 21.8 35.56 8.259 0.5 0 0 0.15
16 21.2 35.06 8.261 0 0 1.7 0.15
4 21.6 35.41 8.256 7.0 3.0 2.6 0.04
13 21.6 35.53 8.273 0 0 3. 0.13
5 21.6 35.47 8.287 0.9 1.1 0 0.19
22.0 35.47 8.293 0 0 0 0.18
6 0 21.8 35.62 8.280 0.8 1.2 0 0.15
13 21.4 35.00 8.279 0 0 2. 0.21
Avg 21.46 35.37 8.255 0.93 0.72 2.44 0.19
+0.33 Ho.22 *o0.035 +1.96 +1.02 +2.33 +0.07
Mar.22
1 0 21.6 34.96 8.28 5.0 4.0 0 0
10 21.4 34.70 8.30 0 0 0 0.15
2 0 21.8 34.67 8.29 0 2.0 0 0.2
13 21.2 34.65 8.31 1.3 0 4.2 0
3 0 21.5 34.84 8.29 0 0 0 0.05
17 21.6 34.58 8.30 0 0 3.0 0.05
4 0 22.5 34.26 8.27 0 0 0 0.38
5 21.2 34.35 8.30 1.0 1.5 5.0 0.68
5 0 22.3 34.26 8.28 0 1.5 7.0 0.43
11 22.2 34.32 8.28 0 0 6.0 0.24
6 0 22.4 34.52 8.28 0 1.5 1.0 0.38
10 21.8 34.58 8.29 0 1.7 1.0 0.27
Avg 21.79 34.56 8.289 0.61 1.02 2.27 0.23
F*o0.46 Fo0.23 F+o0.012 F1.45 +1.25 +2.65 +o0.21
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Table 1. continue

Station ©Depth Temp. Salinity pH Nitrate Nitrite ©Phosphate silicate
Number ( m ) (C) ( %o ) ( ppb ) ( ppb )  ( PPD ) ( ppm )
Apr.1l9
1 0 24.7 35.13 8.30 1.2 0 1.0 0.26
23.7 35.23 8.31 0 0 3.0 0.45
2 0 24.6 34.92 8.32 0 0 10.0 1.42
12 23.8 35.36 8.32 0 0 1.0 0.15
3 0 23.8 35.43 8.33 0 0 1.0 0.34
10 23.8 34.83 8.32 0 0 3.0 0.46
4 0 23.8 34.88 8.30 0 1.2 6.0 1.13
10 23.9 35.32 8.31 0 0 0 0.17
5 23.8 35.23 8.32 0.9 6.9 3.0 1.11
24.1 35.45 8.32 0 0 1 0.89
6 23.8 35.19 8.28 0 0 1 0.66
12 23.8 35.49 8.30 0 0 0 0.81
avg 23.97  35.21 8.31 0.18 0.68 2.50 © 0.65
+0.33 *o0.23 +o0.01 Fo.41 1.9 F2.91 +0.42
May 16
1 0 24.7 34.82 8.21 5.2 0 0 1.11
11 24.5 34.96 8.22 0.9 0.1 4 1.5
2 0 24.5 34.88 8.21 1.0 3.0 1 0.55
23 24.2 35.10 8.27 0.1 0.1 3 0.78
3 0 24.3 34.78 8.21 0.9 1.7 5 0.44
6 24 .4 35.04 8.20 0.9 3.0 1 0.78
4 0 24.2 34.94 8.24 0.4 0 2 1.07
15 24.2 35.04 8.21 0 0 0 1.37
5 0 24.4 34.80 8.22 0.7 1.8 11 0.58
7 24.4 35.04 8.23 1. 0 3 0.69
6 0 24.6 35.04 8.19 6. 0 2 1.15
6 24 .4 35.04 8.21 0 0 3 0.75
Avg 24.40  34.96 8.22 1.44 0.81 2.92 0.90
+o.16 Fo.11 +o0-02 +2.04 Ti1.22 +2.97 +0.34
Jun. 22
1 0 26.3 34.46 8.12 2.2 1.9 4.6 0.92
13 25.8 34.14 8.06 7.4 0.2 1.2 1.12
2 0 26.1 34.20 8.08 5.9 2.6 4.3 0.31
15 25.5 34.07 8.13 2.1 1.3 Q 0.62
3 0 26.7 34.50 8.14 6.2 0.8 0.4 0.75
12 25.5 34.67 8.18 1.8 1.0 6.2 1.12
4 0 26.2 34.31 8.21 1.9 3.5 3.5 0.73
10 25.8 34.24 8.09 7.0 2.8 2.7 0.52
5 0 26.5 34.35 8.10 0.9 3.9 1.3 1.22
7 26.2 34.55 8.22 6.0 5.1 0.8 0.83
6 0 26.2 34.98 8.25 3.7 0 1.6 0.44
7 26.0 34.46 8.13 0.3 0.8 2.0 1.06
avg 26.07  34.41 8.14 3.78 1.99 2.38 0.80
+0.37 Z£o.25 +0.06 +2.56 +1.60 +1.91 +0.29
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Table 2. Aabundance ( individual / 1000m3) and Biomass( g /1000rt13) of
zooplankton collected in the coastal water between Jyi~Bey
and How-Liau (January, 1989).

st.1  st.2  st.3 St.4 st.s s5t.6 mean
Copepoda 15688 16331 12834 8608 28748 7888 15016.
Chaetognatha 161 624 512 448 1016 328 591
Tunicate 0 5 0 0 0 0 1
Appendicularia 61 - 84 47 29 254 8 81
Polychaeta 0 0 11 0 46 0 10
Medusa 12 38 0 4 Q 2 9
Cladocera 0 0 0 0 0 0 0
Shrimp larvae 627 664 556 176 1296 317 606
Crab larvae 65 171 8 18 51 59 62.
Amphipoda . 10 0 0 0 0 0 2
Gastropoda 0 0 0 0 0 0 0
Pteropoda 0 21 0 6 25 7 10
Fish larvae 6 3 8 3 2 3 4
Fish eggs 8 27 20 15 13 11 16
Others ¢] 0 0 [¢] 0 0 0
Total 17093 17968 139986 9307 31451 8623 16406
Biomass (wet wt.) 17 .45 15.74  12.89 13.4 18.21 13.95 . 15.27
F 3. 19895F 2 AT B R 2 & A MR E R 35 00 Spdp b 350 2 18 8 ( ina.

S1000m®) AE4F (g 1000m3)

Table 3. Abundance ( individual / 1000m3) and Biomass( g /1000m5) of
zooplankton collected in the coastal water between Jyi-Bey
and How-Liau (February, 1989). a

- st.1 st.2 5t.3  st.4 st.5 St.6 mean
Copepoda 1576 27064 15638 1924 9456 17202 12143
Chaetognatha 119 542 205 778 672 358 446
Tunicate 0 0 0 q 0 0 0
Appendicularia 0 0 0 0 0 55 9
Polychaeta 0 0 0 20 2 0 4
Medusa 37 49 25 34 3 78 38
Cladocera 0 0 0 0 0 0 0
Shrimp larvae 3 31 0 472 166 245 153
Crab larvae 0 0 0 10 0 301 52
Amphipoda 1 14 3 6 8 4 6
Gastropoda 0 0 0 0 0 0 a
Pteropoda 2 14 2 0 0 ] 3
Fish larvae 1 1 0 7 8 0 3
Fish eggs 183 278 41 47 153 918 270
Others 1 0 Q 1 0 0 0
Total 1923 27993 15914 3299 10468 18161 13126
Biomass (wet wt.) 5.05 12.95 5.79 13.41 8.42 10.37 3.33
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Table 4. Abundance ( individual // 1000m?) and Biomass( g //1000m3) of
zooplankton collected in the coastal water between Jyi-Bey
and How-Liau (March, 1989).

st.1 st.2 st.3 st.4 st.5 St.6 mean
copepoda 3072 1576 2932 152 6892 8753 3896
Chaetognatha 244 42 132 14 129 1717 123
Tunicate 0 0 0 0 0 0 0
Appendicularia 0 0 0 -0 0 0 0
Polychaeta 0 0 0 0 0 0 0
Medusa 174 1296 194 22 482 557 454
Cladocera 0 0 0 0 0 54 9
Shrimp larvae 28 20 13 100 58 22 47
Crab larvae 0 6 0 48 92 0 24
Amphipoda 5 0 8 3 8 5 5
Gastropoda 0 0 0 0 0 0 0
Pteropoda 0 4 0 0 0 13 3
Fish larvae 11 3 10 4 6 9 1
Fish eggs 146 326 107 688 232 214 286
others 0 0 0 ) 0 0 0
Total 3680 2273 3396 1031 7939 9804 4687
Biomass (wet wt.) ©10.69 8.57. 8.85 6.67 8.95 10.9 8.95
#F s. 1989F s AMETEEE A MIERE R Tpdn 35 01 A @AM ( ina.

S 1000m) A4EHE (g 1000m3)
Table 5. Abundance ( individual // 1000m3) and Biomass( g //1000m3) of

zooplankton collected in the coastal water between Jyi-Bey
and How-Liau (April, 1989).

st.1 st.2 st.3 st.4 st.5 st.6 mean
Copepoda 23104 776 2139 20072 4848 3476 9069
Chaetognatha 8216 1248 1512 968 636 1004 2264
Tunicate 3 0 0 0 11 0 2
Appendicularia 21 0 0 75 65 0 217
Polychaeta 0 0 0 3 1 0 1
Medusa 90 7 16 142 317 14 51
Cladocera 0 0 0 0 0 0 0
Shrimp larvae 980 52 962 776 1163 1448 397
Crab larvae 1408 76 1098 1990 4292 3172 2006
Amphipoda 22 o 0 178 0 0 1
Gastropoda 0 0 0 0 2 0 0
Pteropoda 0 10 0 44 28 26 18
.Fish larvae 28 6 38 47 59 51 38
Fish eggs 624 306 4608 3534 1631 3028 2289
Others 0 0 0 0 0 0 0
Total 34496 2481 10373 17668 12773 12219 16668
Biomass (wet wt.) 17.45 15.74 12.89 13.4 18.21 13.95 15.15
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Table 6. Abundance ( individual // 1000m3) and Biomass{ g // 100013 ) of

zooplankton collected in the coastal water between Jyi-Bey

and How-Liau (May, 1989).

st.l St.2 st.3 st.4 st.5 st.é6 mean

Copepoda 41 327 22224 172 0 15 3797
Chaetognatha 32 456 2760 169 7 10 572
Tunicate 0 0 0 3 0 ] 1
Appendicularia 0 0 0 0 0 0 0
Polychaeta 0 0 0 0 0 0 0
Medusa 2 15 216 106 0 0 56
Cladocera 0 0 0 0 0 0 0
Shrimp larvae 0 1280 3455 264 2 25 838
Crab larvae 0 158 1132 102 29231 2702 5554
Amphipoda 0 0 26 ] 0 0 4
Gastropoda 2 0 0 0 1 1
Pteropoda 0 0 45 9 0 0 9
Fish larvae 2 56 - 189 18 3 45
Fish eggs 16 171 268 224 13 47 123
Others 0 0 2 0 0 0 0
Total 85 2463 30317 1067 29255 28063 11000
Biomass (wet wt.) 1.16 8.24 24.68 2.54 13.06 2.84 8.75
1. 1989 F ¢ AOTLIE B & B MIBIRERsE 0 Bhd 1E iF M A AR ( ina.

S1000md) A EAE (g 100007,
Table 7. Abundance ( individual 1000w®) and Biomass( g //lOOOma) of

zooplankton collected in the coastal water between Jyi-Bey

and How-Liau (June, 1989).

st.1l st.2 st.3 st.4 st.5 st.é6 mean

Copepoda 4086 8564 575369 237680 243622 25196 182420
Chaetognatha 198 1796 52616 1408 13153 3060 12038
Tunicate 55 85 47 53 217 82 58
Appendicularia 0 0 0. 13 0 0 2
Polychaeta 1 4 9 1 13 0 5
Medusa 171 356 316 168 239 2808 676
Cladocera 0 0 224 0 89 0 52
Shrimp larvae 18 80 17931 3099 6262 116 4584
Crab larvae 1083 209 3108 713 1333 200 1108
Amphipoda 4 12 96 6 56 6 30
Gastropoda 0 0 0 0 0 193672 32279
Pteropoda 10 27 0 6 13 0 9
Fish larvae 80 24 265 155 316 16 143
Fish eggs 244 293 448 45 534 4352 386
Others 0 0 3 1 2 0 1
Total 5960 11450 650432 233348 265659 229508 234393
Biomass (wet wt.) 17.45 15.74 12.85 13.4 18.21 13.95 15.27
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Table 8. The fish larvae and juvenile in the coastal waters between How - Liau and Jyi - Bey from February to Jume, 1989,

Monthly Fob. Mar. Apr. Jun. fI‘!:
L3
Taxon Station 1 2 3 4 5 & 1 2 3 4 5 6 1 2 3 4 5 & 1 2 3 4 s & | Total
EER LR S e e B ek R e ek g m—t e temtm bt -
Engraulidae "6: ’H’
Engraulis japonica 1 3 2 3 1 1 4 1 3 1 7 1 28
ophichthyidaa ¥t 3% #% :
ophichthus sp. 2 1 1 4
synodontidae /,_,‘\ §) ,w‘ :H'
Trachinocephalus myops 1 8 1 4 14
Myctophidae f\ﬁ ﬁ_, ,ﬁ‘ H
Hyctophidus ap. 2 2
platyacephalidae —T‘ [,a ,ﬁ.\ ﬂ'
Platycephalus indicus S 3 [3 14
Dactylopteridae ﬂ ;zi .ﬂ:" 'F*’
Daicocus sp. 1 1 2
seranidaa ﬂn’ JH’
Epinephelus ap. ° 2 2
rPseudochromidae /12 :& }ﬁ H
Gen sp. 1 4 1 €
Theraponidae ?* s @ 4t
Therapon jarbua 1 1
Carangidac ,“_2 f'}
seriola qurpurascons ) 8 1 1 5 11 31
Decaptarus maruvadel 3 1 12 26 42
Trachurus japonicus 2 3 5
Gen spl. 15 1s
Gon sp2. 1 1
coryphacnidae ;@ ﬂi 71 ﬂ
Coryphaena hippurus 1 . 3 4
Henidae “l -fE ,ql\ H’
Hene maculata 2 2 4
Nullidae 'fl(; ;ﬂ ﬂ
uUpenous bensaci 1 11 25 € 5 1 2 42
sparidae },ﬁl ﬂ
Acanthopagrus latus 1 1 2
Acanthopagrus sp. 3 s 1 924 6 7 44 17 8 124
Gen. &p. 1 a 3
Gerreidac m ’x‘ ,v:l\ =H’
Gerrcs oyena 1 1
Xyphosidae }'E .ﬂ’, ﬂ
Gen. sp. 3 102 4 10
Pomacentridaa &_ i}!l *‘}
Pomacantridae spl. . ’ 2 2 71315 8 4 8 1 47
- sp2. 36 46 B2
Hugilidae 4% ’H’
Gan. sp. 12 2 4 3
Tripterygiidae Z. 35 w i—'f
Tripterygion etheostoma 5 3 1 4 2 5 & 1 4 3 3 1 27 1 66
Blenniidae g
omobranchus elongatus 1 [ 126 34
Potroscirtes sp. B 14 5 4 31
Gen. spl. 2 8 10
Gen.  ep2. 1 1 1 220 3 7 13 11 1 41
cobiidao Wy /& .
Chasmichthys dolichognathus 1 1
Priclepis boreus 4 [3 3 29 8 6 15 1 137 50 135 3s1
Acentrvgobiue ep. 11 13 11 28
Gan. spl. 2 24 26
Gen. &p2 2 2

siganidae .}; ﬁll .ﬁ’. 4‘}

siganus fuscescens 2 2

Trichiuridae & ﬁ-ﬁ ,q)‘ 4‘}

Trichiurus lepturus 2 1 3

Gan. sp. 2 1 3

Scombridae Hx ’H’ »

Scomber japonicus 2

Gen sp. 1 2 3 1 2 1 13 15 33 71

Gobicsocidao "E X . 4%

Lepadichthys frenatus 1 1 1 11 3 2 2 1 13

callionymidae ;{‘.(_ #1 ,w‘ f-}

Callionymus sp. 1 1 2

Exococtidaa ﬁ .’\E\ H

Exocoatus monocirrhus 1 ' 1

Helanostomiatidae K ),&‘ o @

Gen. cp. 1 : 1

Gonostomatidae # =] ./\‘[’\ #

cyclothone atraria 5 3 8

Hugiloididaea //E E§ #

Gaon. Sp. 1 1% 3 2 25

Brogmacorotidaae /f‘& E] ib‘c ‘H‘

Gon. sp. 1 1

Bothidac X 9? H

Engyproscpon spl. 10 Y
- sp2. 1 2 [

Cyneglocsidaa * !‘_T #

cynoglossus joyneri 1 1

Monoacanthidaa -Y~ »')i }{ F}’

Monacanthus sp. 1 1 2

Tetraodontinae ™I gq S(L ﬂ

Lagocephalus lunaris spadiceus 1 3 3 . 4 11

unid. speciass - ")] 1 3 E) 1

- e 4 et bt
Total X 3 2 1 01116 0 14 4 7 1 % 6 13 1 88 €1 SO 42 81 45 308 184 333 16 | 1301
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B 2. BEEFAHBGRTHERSHEEEEE
Fig. 2 Location of working fishing ground of Spratelloides

japonicus in the coastal water between Jyi-Bey and
How-Liau.
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Fig. 3 Relationships between the fork length and body weight of
Spratelloides japonicus in the coastal waters fetween Jyi-Bey
and Hou-Liau from June 1988 to September 1989.
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Fig. 4 The fork length frequency distribution of Spratelloides
japonicus in the coastal waters between Jyi-Bey and

Hou-Liau from June 1988 to September 1989.
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Fig. 6 The fork length frequency distribution of Spratelloides
Japonicus in the coastal waters between Jyi-Bay and
Hou-Liau from April to September 1984.
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