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Fig. 1 Schematic diagram showing the operation and
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Table 1 The number for all species caught with different scale of nets
. Actual numbers caught Numbers per 3,000 m (Standardization)
species Mesh size of nets (cm) Mesh size of nets (cm) Note
Scientific name 94 98 107 113 11.8 TN 9.4 9.8 10.7 11.3 11.8 TN

Acanthopagrus schlegelii 80 71 87 37 30 111 80 71 87 37 30 444 @
Thalamita crenata 54 36 22 26 33 90 54 36 22 26 33 36 O
Sepia esculenta 3 7 10 79 3 7 10 4 31.6 O
Scatophagus argus 5 7 6 36 5 7 6 144 O
Octopus vulgaris 1 4 1 5 1 4 1 2 O
Clupanodon thrissa 11 15 2 4 1 26 11 15 2 4 1 10.4 O
Suurida tumbil 6 2.4 O
Portunus pelagicus 3 2 3 3 8 11 3 2 3 3 8 4.4 O
Charybdis feriatus 1 2 1 1 1 2 1 0.4 O
Scylla serrata 4 3 1 7 4 3 1 2.8 O
Epinephelus coioides 1 1 1 2 1 1 1 0.8 O
Otolithes ruber 1 1 1 0.4 O
Pennahia anea 6 2 1 4 15 6 2 1 4 6 O
Crossorhombus kanekonis 1 1 O
Eleutheronema rhadinum 1 1 3 1 1 1.2 O
Stephanolepis cirrhifer 6 1 1 3 3 2 6 1 1 3 3 0.8 O
Terapon jarbua 1 1 2 1 1 0.8 O
Pomadasys kaakan 1 1 1 1 4 1 1 1 1 1.6 O
Penaeus penicillatus 2 1 1 1 4 2 1 1 1 1.6 O
Panulirus homarus 1 1 O
Sciaenops ocellatus 1 0.4 O
Drepane punctata 1 1 O
Sillago sihama 2 0.8 O
Miichthys miiuy 1 0.4 O
Ulua mentalis 3 3 O
Platycephalus indicus 1 2 1 0.8 O
Muraenesox cinereus 1 1 2 1 1 0.8 O
Centroberyx rubricaudus 1 0.4 O
Lutjanus russellii 1 0.4 O
Platax teira 1 1 O
Siganus fuscescens 7 1 5 3 8 16 7 1 5 3 8 6.4 AN
Arius thalassinus 11 3 3 1 15 11 3 3 1 6 AN
Plotosus lineatus 1 1 1 0.4 X

TN: trammel net; @: main target; O: commercial; /A\: low commercial; X: discarded
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Fig. 2 Percentage of the species composition in terms of weight by different mesh sizes.
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Table 2 Total actual number (Total N), weight (Total W) and the standardization of number (SN), weight (SW),
percentage (%SN and %SW) caught by different mesh size of gill net and trammel net

Gear Total N SN 9%SN P*  Total W(kg) SW(kg) %SW Mean SW =SD P
GN9.4 204 204 229 <0.001 60.20 60.20 16.9 0.29+0.26 *b< <0.001
GN9.8 152 152 17.1 59.69 59.69 16.8 0.39+0.44 <

GN10.7 148 148 16.6 68.46 68.46 19.3 0.47+0.30%¢

GN11.3 103 103 11.6 36.56 36.56 10.2 0.35+0.27 *¢

GN11.8 103 103 11.6 36.30 36.30 10.2 0.39+0.40°

TN 447 178.8 20.1 236.13 94.45 26.6 0.21+0.24¢

Total 1157 888 100 497.34 355.66 100

GN: gill nets; TN: trammel net
*Goodness of fit
*ANOVA test

*The mean SW of GN9.4 have significant differences with GN10.7 and GN11.3.
PThe mean SW have significant differences between GN9.4 and GN9.8.
“The mean SW of TN have significant differences with GN9.4, GN9.8, GN10.7, GN11.3 and GN11.8.

/9.4 om 2 BUSRISAEE = RIR > F27 9.4 om
¢ B R AL T 47 T B
) 5 E R -

14

—_
N

—_
(=]

@

Linkage distance

GN11.8 GN11.3 GN10.7 GN9.8 GN9.4 TN

Fig. 3 Cluster analysis dendograms by Ward’s method
based on the Euclidean distance between caught
numbers for all species with different mesh sizes. GN:
gill net; TN: trammel net.
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Table 3 The standardization of fish number (SN), immature fish number (SI) caught by different mesh size

Mesh size (cm)

Species 9.4 9.8 10.7 11.3 11.8 Trammel net
SN Sl SN SI SN SI SN SI SN SI SN Sl

Clupanodon thrissa 11 7 15 10 2 2 4 4 1 1 104 9.2
Stephanolepis cirrhifer 6 4 1 0 1 1 3 1 3 0 0.8 0
Terapon jarbua 1 1 - = 1 1 - = - - 0.8 0.8
Pomadasys kaakan 1 0 - = 1 0 1 0 1 0 1.6 0.8
Panuloris homarus — - - = - = 1 1 - = — -
Siganus fuscescen 7 7 1 1 5 5 3 3 8 8 6.4 6.4
Arius thalassinus 11 8 3 2 11 10 1 1 — — 6 2.8
Total immature fish 27 13 19 10 9 20

Table 4 The commercial (C) and non-commercial (NC), in terms of the standardization of number and weight (kg)

caught by different mesh size of gill net and trammel net

GCN 9.4 GN 9.8 GN 10.7 GN11.3 GN11.8 TN
Standardization caught number (SN)
C 126.8 105.4 102.6 70.5 70.8 113.0
NC 27.0 9.0 9.0 7.5 6.8 15.3
Total (7) 153.8 114.4 111.6 78.0 77.6 134.1
T 0.82 0.92 0.92 0.90 0.91 0.89
NC/T 0.18 0.08 0.08 0.10 0.09 0.12
Odds ratio 1 2.5 2.5 1.96 2.22 1.61
(95% C.1)* (1.04,6.25)*  (1.04,6.25)*  (0.24,16.67)  (0.94,5.26)  (0.73,3.57)
Standardization caught weight (SW)
C 43.67 43.99 50.63 26.87 26.63 69.57
NC 1.48 0.78 0.72 0.55 0.60 1.27
Total (T) 45.15 44.77 51.35 27.42 27.23 70.84
T 0.97 0.98 0.99 0.98 0.98 0.98
GN: Gill nets; TN: Trammel net

*P < 0.05

**959¢ confidence interval
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J8 ELASE B {E e < I H R - [hiRE R OT
8 > BEHHENR 097 ~0.99 2/ =&l R
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Foldl - =R R KR - #HR/NO0.7 em 2
BRI - AE AR R B A R T A
1 OT B9 R ZoREE AN 10.7 em Fly
TR SRS B (A=)

S4h 0 B YIRS IEIEE . OT {HELHA 5
MEHCT B VPEREER  AFeETHE
—hAR ¢ i HrhE/MEH 94 om RIERE
L OT fEfgEr REVREEM 5 Em#EE T
EHZVPHEEWEGER (1= 15.09, p<0.05) » FIR
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Fig. 4 The income per unit effort (IPUE) of different mesh size.
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Table 5 The caught type of different mesh size

Caught Type

Gear Gilled Wedged Tangled

Total N Percent Total N Percent Total N Percent
GN
9.4 cm 34 429% 36 45% 10 13%
9.8 cm 34 48% 32 45% 5 7%
10.7 cm 48 55% 34 39% 5 6%
11.3 cm 22 60% 12 32% 3 8%
11.8 cm 21 70% 6 20% 3 10%
TN 6 6% 8 7% 97 87%

GN: gill nets; TN: trammel ne; N: caught number

Total caught
n=416

mesh size: 9.4 cm
n =380

mesh size: 9.8 cm
20 } n=71

10 i
0

mesh size: 10.7 cm
20 F n=_87

Caught Number

mesh size: 11.3 cm

20 F n=37
10 F I
0
mesh size: 11.8 cm
20 n =30
10 f
0 —* —
Trammel net
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0
11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
Fork Length (cm)

Fig. 5 Fork length distribution of black porgy caught
with different mesh sizes.
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Fig. 6 Selectivity curve of gill net for black porgy.
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Selectivity of Different Size Gill Nets and Trammel Nets for Black Porgy,
Acanthopagrus schlegelii, in the Coastal Waters of Chiayi
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ABSTRACT

To understand the catch effect of different scales or nets in Taiwan’s coastal fishing grounds, five different
gill net mesh sizes (9.4, 9.8, 10.7, 11.3, and 11.8 cm) and trammel nets (inner panel mesh size: 10.3 cm) were
used on black porgy (Acanthopagrus schlegelii) as the target species in the coastal water of Budai, Chiayi in
February to March 2004. Results indicated that the caught effects on the species and its mantissa were similar
between the small mesh gill net and the trammel net. Small size or immature fish were caught with greater ease
using the 9.4 cm mesh size gill net and the trammel net, while the black porgy of higher IPUE was caught with
greater ease using the 10.7 cm mesh size net. The average weight of the fish captured with the trammel net was
lower than those caught with the other gill nets; however, due to the higher total weight, the trammel net had the
highest overall economic value. The proportion of economy catches and total catch value (C/T) of all survey nets
were higher than 0.82, indicating that the captures of the different mesh sizes of gill nets and trammel nets are
subject to intensive utilization in the coastal zone.

In terms of the relationship between the fork length of black porgy and mesh selectivity, if the mesh was
selected properly (i.e., the relationship of Fork Length (¥L) and Mesh size (M) is FIL / M = 2.63), the catch effect
and incomes of the gill net were greater than those of the trammel net during the fishing season for the black
porgy. If only the total catch was considered, however, the catch effect and incomes of the trammel net were
greater than those of the gill nets. Therefore, in order to reduce the impact on the environment and increase the
conservation of fishery resources, while maintaining catches income, we recommend that the most appropriate

mesh size gill net (10.7 cm) should be chosen for the black porgy fishing season.

Key words: gill net, trammel net, mesh size selectivity, black porgy, Acanthopagrus schlegelii
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