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Fig. 1 Map of studied area in the southern part of East
China Sea.
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(—) ZEIMEISEE (diversity index)
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Table 1 Comparison of major species caught between bottom otter trawl and non-bottom otter trawl
Species o Percentage (Number) of species appearance
No. Common name Scientific name Bottom trawling Non-bottom Total
operation trawling operation  appearance
SP1 Cuttle fish Sepia spp. 20% (2) 87.5% (7) 9
SP2  Squid Loligo spp. 30% (3) 100% (8) 11
SP3  Crabs Portunus spps. 100% (10) 0% 10
SP4  Slipper lobster Ibacus spp. 0% 12.5% (1) 1
SP5  Shrimps Penaeus spp. 100% (10) 0% 10
SP6  Hair tail Trichiurus spp. 0% 100%( 8) 8
SP7  Sea eel Muraexesox spp. 100% (10) 0% 10
SP8  Shark Squalus spp. 0% 12.5% (1) 1
SP9  Rays Raja spp. 20% (2) 50%( 4) 6
SP15  White croaker Argyrosomus argentatus 40% (4) 37.5% (3) 7
SP16  Black croaker Atrobucca nibe 40% (4) 0% 4
SP17  Croaker Johnius spp. 10% (1) 0% 1
SP18  Yellow croaker Pseudosciaena spp. 20% (2) 0% 2
SP19  Brown croaker Miichthys miiuy 10% (1) 0% 1
SP20 Bigeye Priacanthus macracanthus 0% 62.5% (5) 5
SP23  Yellow sea bream Dentex tumifrons 0% 62.5% (5) 5
SP29  White pomfret Pampus argenteus 10% (1) 12.5% (1) 2
SP33  Rough scale tonguesole Cynoglossus lida 30% (3) 0% 3
SP34  Flounder Pleuronecties spp. 0% 12.5% (1) 1
SP37  Amber fish Decapterus spp. 0% 25% (2) 2
Table 2 Percentage of bottom trawl data in 1980s
Year 1982 1983 1984 1985 1986 1987 1988 1989
Bottom traw! (%) 70.5 71.67 66.35 59.74 69.01 60.75 68.55 30.92
Total (%) 100 100 100 100 100 100 100 100
() Z& (Loligo spp., Squid) () B%
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Table 3 Number of species and weight percentage of dominant, common and rare species in catches of bottom
trawl boat in the southern part of East China Sea in the 1980s

Dominant species Common species Rare species Others
Number  Weight (%) Number Weight (%) Number Weight (%) Weight (%)

1982 8 67.68 11 10.21 19 3.90 18.21
1983 8 65.70 10 9.16 20 3.53 21.61
1984 7 63.13 8 9.01 23 2.87 25.00
1985 6 55.94 8 9.71 23 2.52 31.83
1986 6 63.04 8 8.70 22 1.87 26.39
1987 8 67.17 11 9.84 19 3.22 19.77
1988 7 57.44 9 12.09 22 1.60 28.86
1989 6 54.27 10 13.55 22 1.52 30.66

Table 4 List of dominant species with its corresponding composition percentage caught by bottom trawl| operating in
the southern part of East China Sea in the 1980s

Rank 1 2 3 4 5 6 7 8 Sum
1982 Squid Hair tail  Cuttle fish  Sea eel Shrimps Crabs Big eye White N2=8
croaker
% 18.44 16.63 9.77 8.71 7.99 3.43 2.70 2.49 67.68
1983  Shrimps  Hair tail Squid Seaeel Cuttle fish  White White Sharks N2=8
pomfret  croaker
% 18.32 15.56 10.47 8.53 6.53 3.55 2.74 1.84 65.70
1984 Squid Shrimps  Hair tail Seaeel Cuttlefish  White White N2=7
pomfret  croaker
% 16.60 16.08 9.72 8.99 5.76 3.74 2.24 63.13
1985  Shrimps Squid Hair tail ~ Sea eel White  Cuttle fish N2=6
pomfret
% 14.63 12.91 10.88 8.99 4.55 3.98 55.94
1986  Hairtail  Shrimps  Sea eel White  Cuttle fish ~ White N2=6
pomfret croaker
% 26.60 13.26 8.89 8.48 3.10 2.70 63.04
1987  Hair tail Squid Shrimps White Seaeel Cuttlefish Bigeye Lizardfish  N2=8
pomfret
% 21.81 14.81 10.94 6.50 5.33 4.63 3.15 1.92 67.17
1988  Shrimps  Sea eel Squid Hair tail  Cuttle fish ~ White  Lizard fish N2=7
croaker
% 20.20 10.18 8.01 6.52 5.95 3.32 3.26 57.44
1989 Squid Shrimps ~ Cuttle fish  Hair tail Sea eel Lizard fish N2=6

% 13.82 12.60 10.75 7.25 6.48 3.37 54.27
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Fig. 2 Temporal trends of Shannon-Wiener diversity index (H) and Simpson diversity index (D) of demersal fish

resources assemblage in the southern part of East China Sea in the 1980s.

Gv 8o
7F 1982 ~ 1984 ~ 1986 J 1988 4 X (g 24
i SRR ILE 3.5% DUR »
(t) 888 (Pampus argenteus, white pomfret)
1983 ~ 1987 < T R [ Ry KB BME - fEHE
FRAE 3 ~8.5% ZfH] -
UV 08
1987 ~ 1989 =[] Ry R BB ST - iSRS
£ 3.5% LUF -
) E%
TEAE 1981 5 5 R EBENRE - IHIERHIRAE 3.5%
Tk e
(+) #IB8& (Priacanthus macracanthus, big
eye)
{EAE 1981 Jz 1987 £E R R EMEEME - R
B AR 2.7% B2 3.15% ©
(+—) &8 (Squalus spp., shark)

PEAE 1983 F Ry R E1E S - I LLHIAE
1.84% Fih5 -

AR R A R 1980 FAULUER
-~ ff RiliE B R AR PRSI
$Ry E B - ELE SRR B B SR -

=~ HERSEELZ A E)
(—) SKIEER

A g W BE & JE R % Shannon-Wiener
diversity index (H') F Simpson diversity index (D)
W T I 5 R FiR B SRR B 2 2 AH R3S (Fig.
2) » WFEAE 1980 SEACERZMT Nek (1986 ~ 1987 £
RBISNE BT ABFEREREIEA K - $97E 10% DAA S
1986 ~ 1987 -5/ Mg RGBT © BER 1988 B
1989 FELRIFESTE » {EAME 1982 £E/KUE (Table S) -

(D) IEEREEDHT

AW 5% #E E OF B 43 AT 15 Y M R e
(Eigenvalues) H » HASE—EES — FB{E Ry R
TR SR ARG R 5% 83.74% (Table 6)
K1 bk P {8 S 52 b R S I BB - E R SEAR I
RREHBEFR C ERREHEEFER S MISE
AsKkG 95% (EHEm R filEiRiE (Fig. 3) - Bt
FAEE BN AR BAE—HE > B LIRS s
AT L AIRF R -

P HUBMEEEEET 50% fRRERE - (HIEAEM
BENHBATE - T[RRI B IS S R F R U ]
g BN > H AR AR LI IR L FR
B K (Fig. 4)  FTNCEEE B = [ g ig
B ] 93% AR BN IEUSMERATR
SRR PR SR RE AN S L B AR R R 1 -



SRR 8 R AR BB R B 9T 23

02 0 02

04
o6 L 1989

Second canonical variate

0.8 1.0 12 14 1.6

First canonical variate

Fig. 3 Canonical variates chart showing the mutual relation of species composition in the 1980s. The circle

represent its 95% confidence limits.
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Fig. 4 Temporal trends of First canonical variate and Second canonical variates of demersal fish resources

assemblage in the southern part of East China Sea in the1980s.
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Table 5 Community indicators of demersal fish resources in the southern part of East China Sea in the 1980s

Indicator
Year Diversity index Canonical variate indicator
H D’ First canonical variate Second canonical variate
1982 2.1 0.85 1.2277 0.3305
1983 2.05 0.84 0.7529 0.8511
1984 1.99 0.82 0.2403 0.9562
1985 1.97 0.81 0.3318 0.6605
1986 1.89 0.80 0.2424 0.2319
1987 2.05 0.84 0.1210 0.2445
1988 1.98 0.81 0.3837 -0.2137
1989 1.99 0.81 0.3703 -0.3247

Table 6 List of eigvenvalues, coefficient of determination and their accumulated percentage

Eigenvalue Coefficient of determination Accumulated percentage
1 363.6827 50.38% 50.38%
2 240.7598 33.35% 83.74%
3 69.5355 9.63% 93.37%
4 23.4978 3.26% 96.63%
5 14.3994 1.99% 98.62%
6 7.9673 1.10% 99.73%
7 1.9809 0.27% 100.00%
Total 721.8234 100%
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Fig. 5 Result of cluster analysis on catch position of 18 sample otter trawlers of known operation type.

Table 7 First three canonical variate axes derived from the first three eigenvalues

Characters of twelve canonical vector

Species
First canonical vector Second canonical vector Third canonical vector

Cuttle fish 0.000416 0.000071 0.000775
Squid 0.000101 0.000463 0.000003
Crabs 0.000037 -0.000385 0.000081
Shrimps -0.000082 0.000215 0.000294
Hair tail 0.000197 0.000149 -0.000489
Sea eel -0.000074 -0.000073 0.000350
Sharks 0.000047 0.000032 -0.000117
Lizard fish -0.000211 0.000005 -0.000375
White croaker -0.000161 0.000044 -0.000186
Big eye -0.000033 0.000125 -0.000041
White pomfret 0.000257 -0.000106 -0.000719
Others -0.000253 -0.000069 0.000292
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Catch Composition and Community Indicators Based on
Logbooks of Taiwanese Otter Trawlers Fished in the
Southern Part of the East China Sea
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ABSTRACT

This study was based on logbooks of Taiwanese otter trawlers fished in the southern part of East China Sea
in conjunction with operation information obtained from fishing captains. Catch data of bottom otter trawl in the
1980s were then separated and used for investigating yearly dominant species and community indicators of
groundfish resources.Yearly dominant species were: cuttle fish (Sepia spp.), squid (Loligo spp.), shrimp
(Penaeus spp.), hair tail (Trichiurus spp.), sea eel (Muraexesox spp.), lizard fish (Sauruda spp.), white croaker
(Argyrosomus argentatus) and white pomfret (Pampus argenteus), diversity indices were also obtained and
indicated a slightly downward trend toward late 1980s. Indicators as first canonical variate, which appeared a
similar trend as those of diversity indices, and second canonical variate were also provided in this study. A two
dimensional plot of these two canonical variates can provide trends of not only the composition of components

but also the standardized CPUE trends of its components.
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