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Fig. 1 Surveyed stations in the waters of Yilan Bay

from November 2 to December 16, 2004.
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Fig. 2 The trawl net used in this study.
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Table 1 List of surveyed stations trawling

Location Average trawing  Trawling time
St. no. Date . : depth (m) (min) Catches (kg)
Latitude (N) Longitude (E)
1 24°53.9’ 121°56.7' 80.5 134 12.18
2 02 Nov. 2004 24°54.1' 121°55.0' 98.8 98 7.44
3 24°50.8' 121°53.6' 88.1 96 16.04
4 24°45.1' 121°55.4’ 110.5 117 14.65
5 03 Nov. 2004 24°46.4' 122°00.7' 171.5 120 9.40
6 24°49.5/ 122°02.2/ 214.0 117 4.95
7 24°45.5' 121°56.3' 245.0 121 8.77
8 04 Nov. 2004 24° 47.6/ 122°02.8’ 243.5 118 6.06
9 24°47.9’ 122002.7° 302.5 100 16.82
10 24°42.9' 121°53.6' 97.8 148 19.31
11 05 Nov. 2004 240441 121°55.7" 97.5 172 37.64
12 24°53.1' 121°55.4’ 109.0 128 11.94
13 10 Nov. 2004 24°47.3" 121°53.3’ 111.0 122 18.20
14 24°50.1' 121°55.6' 101.5 90 28.15
15 24°53.1' 121°55.8' 118.5 141 21.86
16 11 Nov. 2004 24°46.8' 121°53.7" 107.3 120 18.47
17 24°51.4' 121°56.3' 87.2 122 26.36
18 24°55.1" 121°55.6' 52.0 142 21.04
19 12 Nov. 2004 24°48.7' 121°50.6' 31.2 120 20.17
20 24°45.8' 121°50.4' 32.3 120 38.89
21 24°55.2' 121°54.9' 44.8 118 6.02
22 01 Dec. 2004 24°50.2' 121°50.8' 31.8 123 19.55
23 24°50.6' 121°51.2’ 52.1 124 21.61
24 24°47.2' 122°01.3' 2415 121 8.42
25 09 Dec. 2004 24°49.7" 121°56.5’ 105.5 93 24.58
26 24°55.3' 121°55.4’ 48.8 138 18.84
27 10 Dec. 2004 24°48.5' 121°51.7/ 107.0 125 11.83
28 24°47.7' 121°53.6' 114.1 121 17.27
29 24°53.4' 121°53.8' 74.9 143 20.97
30 15 Dec. 2004 24°47.2' 121°51.9’ 94.2 131 21.62
31 24°48.1' 121°53.17 103.9 131 12.88
32 24°54.1" 121°54.7" 73.4 144 17.92
33 16 Dec. 2004 24°47.7" 121°51.3’ 86.7 150 20.86
Nu(Ly): BRI j HIEERERHIRE pr HERIR
3 a: #RER
P 35 j #iE . PR p: EERREL

X fEYER
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l-p
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Table 2 The weight of dominant catches retained in cod end and escaped into cover net

Species Cod end Cover net Total Ijinear Percent ;)f
(kg) (kg) (kg) biomass escaped (%)*

Trachurus japonicus 70.48 173.35 243.83 26.77 71.10
Psenopsis anomala 55.96 37.12 93.08 8.52 39.88
Caelorinchus multispinulosus 29.07 26.60 55.67 4.92 47.78
Pseudorhombus pentophthalmus 30.26 17.85 48.11 4.05 37.10
Pseudorhombus arsius 31.95 15.05 47.00 3.86 32.01
Pseudorhombus quinquocellatus 25.68 14.93 40.61 3.58 36.77
Trichiurus lepturus 9.57 25.46 35.03 2.94 72.67
Muraenesox cinereus 25.75 5.48 31.23 2.58 17.56
Saurida undosquamis 23.18 3.32 26.49 2.15 12.52
Apristurus macrorhynchus 13.49 11.32 24.81 2.03 45.62
Neobythites sivicola 5.15 14.90 20.05 1.84 74.30
Saurida elongata 11.80 2.92 14.72 1.60 19.81
Carangoides equula 14.25 0.22 14.47 1.39 1.50
Dasyatis bennetti 9.28 0.19 9.47 1.03 2.00
Scomberomorus guttatus 9.12 0.39 9.51 0.78 4.08
Diodon holocanthus 6.04 0.10 6.14 0.71 1.62
Upeneus bensasi 2.36 5.46 7.82 0.66 69.87
Priacanthus macracanthus 4.80 1.10 5.90 0.65 18.66
Galeus sauteri 1.41 2.64 4.05 0.63 65.28
Caelorinchus anatirostris 4.33 3.28 7.61 0.62 43.11
Dasyatis zugei 6.75 0.23 6.98 0.60 3.31

Atrobucca nibe 3.73 2.62 6.34 0.54 41.23
Metapenaeus intermedius 42.77 34.07 76.84 5.09 44.34
Metapenaeopsis provocatoria longirostris 4.28 12.16 16.44 1.35 73.96
Solenocera melantho 8.34 4.52 12.86 0.89 35.12
Parapenaeopsis hardwickii 9.82 0.91 10.74 0.88 8.50
Metanephrops formosanus 3.57 0.78 4.36 0.62 17.96
Solenocera choprai 2.51 3.87 6.38 0.52 60.68
Carcinoplax longimana 18.60 1.84 20.44 1.70 9.60
Sepia esculenta 12.36 2.75 15.12 1.30 18.21
Octopus variabilis 5.12 1.41 27.51 0.56 21.65
Loligo edulis 5.55 0.16 5.70 0.50 2.73

Other catches 96.16 60.60 135.78 14.14 44.63
Total catches 603.49 487.60 1091.69 100.00 44.69

*(Fish in cover net /Total fish) x 100%

SEERL 2 ER 63.9 cm (Table 6) » SEFEEHIE 3-1050% EEBL2 2FFy 29.6 cm (Table 6) » 332

50.8 ~ 77.0 cm ° {EPEUE S SEIZHTERAN Fig. 3-H > HiFE Ry 15.6 ~ 43.7 cm - Frif BRI Fig.
50% sEfEEL 2k 23.7 cm (Table 6)  SEIEHi# 3-1 5 50% 3fEEL2 2 ER 30.0 cm (Table 6) > 3%
Ry 21.8 ~ 25.6 cm o JEW)pfig 2 SEERAHARAN Fig. FEHIE Sy 24.7 ~ 35.4 cm o RASIE AT SERR AN
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Table 3 Results of escape rate and total length from logistic regression analysis

Species Intercept Slope Chi-square _P,>
(a) (B) value Chi-square
Trachurus japonicus™ 2.8826 -0.1039 100.5485 0.0001
Psenopsis anomala™ 1.7105 -0.1183 7.8193 0.0052
Caelorinchus multispinulosus™ 1.8359 -0.0971 86.8965 0.0001
Pseudorhombus pentophthalmus™ 7.2109 -0.4329 185.9097 0.0001
Pseudorhombus arsius™ 0.9739 -0.0903 36.1418 0.0001
Pseudorhombus quinquocellatus™ 1.6812 -0.1064 12.8557 0.0003
Trichiurus lepturus 0.7934 0.0024 0.1401 0.7082
Muraenesox cinereus™ 2.3273 -0.0364 14.3122 0.0002
Saurida undosquamis™ 5.9299 -0.2507 84.9482 0.0001
Apristurus macrorhynchus™ 1.0044 -0.0339 11.6459 0.0006
Neobythites sivicola” 2.6828 -0.0894 10.3773 0.0013
Saurida elongata™ 2.8560 -0.1293 8.4313 0.0037
Carangoides equula 6.0588 -0.5860 0.6533 0.4189
Dasyatis bennetti 28.9586 -0.7289 0.1367 0.7116
Scomberomorus guttatus -8.1105 0.1367 0.7039 0.4015
Diodon holocanthus 0.0943 -0.2819 0.4187 0.5176
Upeneus bensasi* 5.3369 -0.3636 30.4388 0.0001
Priacanthus macracanthus™ 2.0594 -0.1833 19.9317 0.0001
Galeus sauteri 1.1640 -0.0205 0.5946 0.4406
Caelorinchus anatirostris™ 4.5239 -0.2080 15.8867 0.0001
Dasyatis zugei -2.9295 -0.0064 0.0161 0.8991
Atrobucca nibe -0.1314 -0.0173 0.0425 0.8367
Metapenaeus intermedius™ 1.1462 -0.1681 17.3774 0.0001
Metapenaeopsis provocatoria longirostris™ 7.3822 -1.0619 144.4432 0.0001
Solenocera melantho™ 2.2186 -0.2359 41.6922 0.0001
Parapenaeopsis hardwickii™ 5.4913 -0.4520 16.7525 0.0001
Metanephrops formosanus™ 1.5118 -0.3094 32.3215 0.0001
Solenocera choprai™ 2.8538 -0.2209 13.0737 0.0003
Carcinoplax longimana -1.0220 -0.1796 2.0913 0.1481
Sepia esculenta -3.4587 0.1234 0.9251 0.3361
Octopus variabilis -0.0386 -0.0207 0.0120 0.9129
Loligo edulis -1.4439 -0.1372 3.3463 0.0674

*Significant level, p, < 0.05

Fig. 4-A » 50% ;&#2¥E2 2 Ek 22.1 cm (Table SEEEGA Fig. 4-C » 50% SEiEEhy 2Bl 112
6) » FEFEHIE Sy 18.4 ~ 25.8 cm o fEREUHHE L 2% cm (Table 6) » ZEEEHIE Sy 8.6 ~ 13.8 cm - IRl
HH#RA Fig. 4-B > 50% ZFEEERLZ KRy 147 cm BRI Fig. 4-D>50% SEIEEL 2 E R 21.8
(Table 6) » SEIEEIE R 13.4 ~ 16.0 em  AHRMEZ cm (Table 6) » S3EFEHIE S 19.5 ~24.0 om ©
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Table 4 The catches retained in the cod end and escaped into the cover net in this study

Weight (kg) :
Catches Total weight (kg)  Percent of escaped (%)*
Cod end (7cm) Cover net (3cm)
Fish 463.44 405.89 869.33 46.69
Shrimp 83.64 73.08 157.73 46.34
Crab 28.58 4.12 32.70 12.61
Shellfish 1.22 0.01 1.23 0.81
Cephalopoda 23.10 4.41 27.51 16.05
Total 603.49 487.60 1,091.09 44.69
*(Weight in cover net /Total weight ) x 100%
Table 5 Number of fish in cod end and cover net
Species Ngmber of fish N.umber of fish Total number Percent of
in Cod end in Cover net escaped (%)
Trachurus japonicus 1166 2835 4001 70.86
Psenopsis anomala 1183 482 1665 28.95
Caelorinchus multispinulosus 1455 1492 2947 50.63
Pseudorhombus pentophthalmus 540 589 1129 52.17
Pseudorhombus arsius 1173 615 1788 34.40
Pseudorhombus quinquocellatus 562 589 1151 51.17
Trichiurus lepturus 134 343 477 71.91
Muraenesox cinereus 55 90 145 62.07
Saurida undosquamis 105 145 250 58.00
Apristurus macrorhynchus 629 888 1517 58.54
Neobythites sivicola 237 744 981 75.84
Saurida elongata 79 35 114 30.70
Carangoides equula 129 2 131 1.53
Dasyatis bennetti 25 2 27 7.41
Scomberomorus guttatus 15 2 17 11.76
Diodon holocanthus 44 1 45 2.22
Upeneus bensasi 126 388 514 75.49
Priacanthus macracanthus 73 66 139 47.48
Galeus sauteri 82 184 266 69.17
Caelorinchus anatirostris 110 130 240 54.17
Dasyatis zugei 27 0 27 0.00
Atrobucca nibe 52 32 84 38.10
Metapenaeus intermedius 1327 1179 2506 47.05
Metapenaeopsis provocatoria longirostris 463 386 849 45.47
Solenocera melantho 275 314 589 53.31
Parapenaeopsis hardwickii 247 191 438 43.61
Metanephrops formosanus 306 77 383 20.10
Solenocera choprai 381 314 695 45.18
Carcinoplax longimana 405 46 451 10.20
Sepia esculenta 66 10 76 13.16
Octopus variabilis 52 44 96 45.83
Loligo edulis 138 12 150 8.00
Penahhia argentata 14 17 31 54.84
Dentex tumifrons 27 0 27 0.00
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Fig. 3 Relationships between total length and escape rate of different species.
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Table 6 The catches of dominant species, and their total length at escape rate of 25% (TL,,s5), 50% (TL 5, ) and 75%
(TLy5), selection span, selection index, and the ratio of body width and total length in this study

species @ an o spaniem ooy PWT
Trachurus japonicus 323 27.7 23.2 9.2 66.78 0.22
Psenopsis anomala 18.5 14.5 10.4 8.1 44.14 0.42
Caelorinchus multispinulosus 23.8 18.9 14.0 9.8 48.15 0.12
Pseudorhombus pentophthalmus 17.8 16.7 15.6 2.2 86.83 0.31
Pseudorhombus arsius 16.1 10.8 5.5 10.6 1.85 0.32
Pseudorhombus quinquocellatus 20.3 15.8 1.3 10.0 36.71 0.38
Trichiurus lepturus - - - - - 0.05
Muraenesox cinereus 77.0 63.9 50.8 26.2 58.99 0.05
Saurida undosquamis 25.6 23.7 21.8 3.8 83.97 0.14
Apristurus macrorhynchus 43.7 29.6 15.6 28.2 4.73 0.10
Neobythites sivicola 35.4 30.0 24.7 10.7 64.33 0.16
Saurida elongate 25.8 22.1 18.4 7.4 66.52 0.14
Carangoides equula - - - - - 0.37
Dasyatis bennetti - - - - - 0.34
Dasyatis zugei - - - - - 0.52
Scomberomorus guttatus - - - - - 0.16
Diodon holocanthus - - - - - 0.40
Upeneus bensasi 16.0 14.7 13.4 2.6 82.31 0.21
Priacanthus macracanthus 13.8 11.2 8.6 5.2 53.57 0.28
Galeus sauteri - - - - - 0.12
Caelorinchus anatirostris 24.0 21.8 19.5 4.5 79.35 0.13
Atrobucca nibe - - - - - 0.23
Metapenaeus intermedius* 14.6 10.7 6.8 7.8 27.10 -
Metapenaeopsis provocatoria longirostris* 7.4 7.0 6.5 0.9 87.14 -
Solenocera melantho* 11.7 9.9 8.1 3.6 63.63 -
Parapenaeopsis hardwickii* 6.4 4.9 3.3 3.1 36.73 -
Metanephrops formosanus 4.1 2.6 1.2 2.9 -11.53 -
Solenocera choprai* 15.1 12.9 10.8 4.3 66.56 -
*Body length
(D) 4R i SRR Fig. 4-1- 50% I HEER

WA Cp 2 ch AT B - HCRFR AR Fig. 2.6 om (Table 6) - SSEFRHEMEIE 1.2 ~ 4.1 om © BERF

4E 5 50% BB BET 107 om (Table 6) 38 MM SEPREHSHAN Fig. 41> 50% SR{REE pE

EHIE R 6.8 ~ 14.6 cm - EEE RIEZ SRR B 12.9 cm (Table 6) » SEFEEHIE B 10.8 ~ 15.1 cm -
Fig. 4-F » 50% ##EEL 2 #85K F 7.0 cm (Table 6)
SEPERETR 6.5 ~ 7.4 om - EEEHIES SR S
AFie. 4G - 0% RIS 99 e (Table FEA I » & ORI 2
6) + EARHEAIR, 8.1~ 117 em - REGHHBIOER s g motineiss R & BRI I
HIARA Fig. 4-H > 50% EEEERLZHGRTy 4.9 cm %ﬁ&r@zn@ L BRI RS R B R R
(Table 6) » SEEFIRE 3.3 ~ 6.4 cm » GfRIEE SEFIMESATE - FRIHESRAT -
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Fig. 4 Relationships between size and escape rate of different species (A~D, total length; E~J, body length).
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Table 7 Average CPUE of sampling baby trawlers caught in Yilan Bay during 2005 and 2006

Unit: kg/hr-boat

CPUE

Catches Average Percent (%)
2005 2006
Trash fish 7.39 11.06 9.23 29.09
Shrimp 8.01 7.44 7.73 24.38
Redtail scad 8.7 0.09 4.40 13.86
Blue mackerel scad 0.12 5.18 2.65 8.36
Other fishes 1.52 0.4 0.96 3.03
Flatfish 0.93 0.63 0.78 2.46
Hairtail 0.7 0.69 0.70 2.19
Brownspot bigeye 0.1 1.19 0.65 2.03
Barracuda 0.32 0.72 0.52 1.65
Squid 0.48 0.44 0.46 1.45
Skate 0.2 0.65 0.43 1.34
Pike conger 0.42 0.35 0.39 1.22
Yellow sea bream 0.41 0.34 0.38 1.18
Cuttlefish 0.28 0.39 0.34 1.07
Crabs 0.42 0.25 0.34 1.07
Octopus 0.38 0.1 0.25 0.78
Trevally 0.17 0.25 0.21 0.67
Blackmouth croaker 0.15 0.24 0.20 0.62
Butterfish 0.2 0.12 0.16 0.52
Goatfish 0.27 0.05 0.16 0.51
Sharks 0.09 0.2 0.15 0.47
Lizardfish 0.13 0.07 0.10 0.31
Grouper 0.05 0.07 0.06 0.19
Blackthroat seaperch 0.02 0.04 0.03 0.10
Tilefish 0.02 0.02 0.02 0.07
Gurnard 0.01 0.03 0.02 0.06
Red cornetfish 0.01 0.02 0.02 0.04
Silver jewfish 0.01 0 0.01 0.02
Total 31.51 31.04 31.28 100.00
— B RS (Table 7) » WEHEAL3%VGHRAR CPUE 2 24.4% » SR

4% Aoyama (1965) ZFHik - {4 HBIELUH
A FE RERCEIRTE - BN ILES - ARG E
CAEREER ARSI 44.7% » fSE SRS
WIERTE 40% LIE > s S UE e 48 o HI
SR 12.61% F 16.05% (Table 4) « (K » 3
S IENING E B R 3 em ORZE 7 em>> HIfaé &
KR AT oy — > ILIERS IR - BIREE 28
ZEEWAZLIFE & - (kI 2005 J 2006 FAREA
fitt i {FHEALSS J)a R (CPUE) & RE#HR

A e R R P R Ry B B L - SR ]
HBAEFIESHENS (Chian er al., 1988) Keffi~ #5&
W BB B E TR — 2 5T - RS R
i A AR T T > PR DA R 2
/NEPIE R R HE RINFR - I ERFREZ
WP ARRS -

=~ BRI R

e F AR SR £ S ERIREEE (Aoyama,
1965; Chow et al., 1988) » HRIBAN K EA Bk SR
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Table 8 The previous study of fish species, average of total length, size at first maturity in total length (A), numbers
and percentage of fish >A, and percent of fish <A in cover net

Total Size at first Percent of Fercent of
Species length at maturity in References Numbers fish <A fish <A in
P selection 50% total length of fish < A (%) cover net
(cm) (cm) (A) ° (%)
Trachurus japonicus 27.7 20.6 Hotta and Nakashima 3,760 92.62 67.55

Psenopsis anomala 14.5 19.3
Priacanthus macracanthus 11.2 17.4
Saurida undosquamis 23.7 28.0
Trichurus lepturus - 68.0
Atrobucca nibe - 23.0
Penahhia argentata - 16.0

(1971), Akira O. and
S. Umeda (1983)

Wang S. B. and C.T. 1,082 91.46 38.20
Chen (1989)

Liu K.M., C.T. Chen 104 74.82 100.00
and S.J. Joung (1992)

Okada and Kyoshin 194 78.22 54.43
(1955)
Jean and Lee 366 76.56 54.60
(1984)
Hwang and Chen 80 95.23 35.71
(1984)
Tzeng and Liu (1972) 5 16.13 12.90

T~ BLEHATYRIRSR 50% e 2 E 277 cm > H
R/MNERKAEE R 206 cm (Hotta and
Nakashima, 1971; Akira ef al., 1983) /N~ B/ NEW)
B R B IR R 92.62% (Table 8) - {HIERE
HHEANA B NEVIRA R R BB IER
67.55% » [CRERH MBI H B L HEE G B
A o FUBEAFEER 50% Ko &R 145 cm >
HE/NEYIREWE R 19.3 cm (Wang and Chen,
1995) » /NI /INEVIR AR R BB R T,
91.46 % A EMAN/ N I/ MEVIAE R
FE Bz b hy 38.20% o KHRMH ke KRB e it ik
H50% Wrz B Rsrnlky 11.2 cm & 23.7 cm> —3%
ZE/NEYIREEE S AR 174 cm (Liu et al,
1992) % 28.0 cm (Okada and Kyoshin, 1955) > fE78
FMA N B NI R Z BB R 435
B 100.00% Bz 54.43% - AR I/ NKAE R
68.0 cm (Chen and Lee, 1982; Jean and Lee,
1984) - HAEE EHMA/ N R MEVI E R R
IRy 54.43% o BT B IVEYIREE ER
23.0 cm (Hwang and Chen, 1984) » ZEFE ZHEAN/INA
B/ NEVIGAE R Ry 35.71% < £vH
I8 (Pennahia argentata) Z Ex/NEVIKAEE

B 16.0 cm (Tzeng and Liu, 1972) » M#EE 2= 44K/

R NS R REIEEE Ry 12.9% © T

178 EM P N B NI R FeB - AL

W H R 7 om (L FERY - ] RRTAAS I SRR A R

J Ei/ NMEVIRA R SR FEE BRI
- BN IRAEE G T -

=~ it R ] w1

ARIGREEMHEA 7 cm ZBEEHT %
SR - Aoyama (1961) FERyild HEE AR AR
G2 SRR R~ PR EROSCR ~ M
RS Hifaigiep S EEK - A
K < B 0T~ RWEEAL - BEEER - A
PRl - PSR > RIS R R L
SRR (Table 6) - fEEH B EW - KIEEE
T R BERIAAE logistic BT T
3 MM - BT IR R IREY)
HARAESRAE RS R B A K SR
HERRSIT R 7K 51 - RN e e Rk HE
BOE © So— 71 > B ~ R BRAEIR B A Ry
SR o P DALY BRI IR IORBERG ] -
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Study on Resources of Demersal Fish in Yilan Bay
— Mesh Selection of Trawl Net

Shaur-Sheen Chyn, Chia-Lin Lee, Shih-Tsung Hwang, Wei-Fu Kang,
Shy-Yu Hwang and Yu-Tsu Wang

Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

In order to reduce the catch rate of immature fish caught by baby bottom trawler in Yilan bay, this study
was to conduct a mesh selectivity experiment with the cover net method during November 2 - December 16,
2004. The mesh size of trawl net at cod end was 7 cm and its outside attached cover net was 3 cm. There are 14
species of fishes and 6 species of shrimps were measured by their selection span which based on their linear
biomass were equal and greater 0.5 with a significant difference less than 5% in logistic regression analysis. The
fishing efficiency of mesh size of 7 cm and the selection span was differed with the ratio of body width to total
length. There were 67.55% of Japanese jack mackerel (Trachurus japonicus) escaped from cod net into cover net.
The escape rate for other fishes, Japanese butterfish (Psenopsis anomala), Red bigeye (Priacanthus
macracanthus), Largehead hairtail (Trichurus lepturus), Blackmouth croaker (Atrobucca nibe) and Brushtooth
lizardfish (Saurida undosquamis) was 38.20, 100.00, 54.60, 35.71 and 54.43%, respectively.

Key words: mesh selectivity, cover net, escape rate, Yilan Bay
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