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Fig. 1 Survey positions in the waters of Yilan Bay from November 2 to December 16, 2004
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Table 1 List of stations, dates, positions, average depths, trawling time and catches during November 2- December
16, 2004
St no. Date Position Averaégrﬁ)depth Travle;r;ﬁ)time Ceg(d;es
Latitude (N) Longitude (E) 8

1 02 Nov. 24°53.9’ 121°56.7’ 80.5 134 12.18
2 02 Nov. 24°54.1" 121°55.0’ 98.8 98 7.44
3 02 Nov. 24°50.8’ 121°53.6’ 88.1 96 16.04
4 03 Nov. 24°45.1" 121°55.4’ 110.5 117 14.65
5 03 Nov. 224°46.4' 122°00.7’ 171.5 120 9.40
6 03 Nov. 24°49.5’ 122°02.2’ 214.0 117 4.95
7 04 Nov. 24°45.5’ 121°56.3’ 245.0 121 8.77
8 04 Nov. 24°47.6' 122°02.8’ 243.5 118 6.06
9 04 Nov. 24°47.9' 122°02.7’ 302.5 100 16.82
10 05 Nov. 24°42.9' 121°53.6’ 97.8 148 19.31
11 05 Nov. 24°44.1" 121°55.7 97.5 172 37.64
12 10 Nov. 24°53.1" 121°55.4’ 109.0 128 11.94
13 10 Nov. 24°47.3' 121°53.3’ 111.0 122 18.20
14 10 Nov. 24°50.1" 121°55.6’ 101.5 90 28.15
15 11 Nov. 24°53.1" 121°55.8’ 118.5 141 21.86
16 11 Nov. 24°46.8' 121°53.7’ 107.3 120 18.47
17 11 Nov. 24°51.4 121°56.3’ 87.2 122 26.36
18 12 Nov. 24°55.1" 121°55.6’ 52.0 142 21.04
19 12 Nov. 24°48.7" 121°50.6 31.2 120 20.17
20 12 Nov. 24°45.8’ 121°50.4 32.3 120 38.89
21 01 Dec. 24°55.2' 121°54.9’ 44.8 118 6.02
22 01 Dec. 24°50.2' 121°50.8’ 31.8 123 19.55
23 01 Dec. 24°50.6’ 121°51.2’ 52.1 124 21.61
24 09 Dec. 24°47.2' 122°01.3’ 241.5 121 8.42
25 09 Dec. 24°49.7" 121°56.5’ 105.5 93 24.58
26 10 Dec. 24°55.3’ 121°55.4’ 48.8 138 18.84
27 10 Dec. 24°48.5' 121°51.77 107.0 125 11.83
28 10 Dec. 24°47.7" 121°53.6’ 114.1 121 17.27
29 15 Dec. 24°53.4' 121°53.8’ 74.9 143 20.97
30 15 Dec. 24°47.2 121°51.9’ 94.2 131 21.62
31 15 Dec. 24°48.1" 121°53.17 103.9 131 12.88
32 16 Dec. 24°54.1" 121°54.7’ 73.4 144 17.92
33 16 Dec. 24°47.7" 121°51.3’ 86.7 150 20.86

NI ol AR ) B A I B (log(Bi)
+1) FEt#E Bray-Curtis FHE 8 (Dissimilarity
indices) (Bray and Curtis, 1957; Clifford and
Stephenson, 1975; Allen et al., 1994) - EH [
Unweighted Pair Group Mean Averages (UPGMA)
TR S EYE AR [RKER TSI T VIR

ZGH1% (Sneath and Sokal, 1973; Yeh, 1992; Lee,
1995; Lee et al., 2005; Wang et al., 2006) - FHAZARZR
BRI LA YRR S KR TR S
BTiE B ERFRRE AR > 0.5 2 22 FE B
FRMEAEY)E >0.02 2 21 T T2 - DU A
PiE>0.01 2 14 i 3= B B 4 FEUH e XA T



70 - 132 131 - 1.40
([ ] o 123, [ 120
60 4 nr 114 13 113113 @ [ J ° 114 PY L 1.20
100 b 103 (@ 100 e oo PHMH|l®
1.00 ‘ ‘ 0.99 gy
0.96 0.96 0.95 []
50 1 ® YCENY [ ] & 5] - 1.00 %5
° — — 0.86 0.85 L] ; 2
c — £
g 080 [* [ 4 LA — [ ] ﬁz 9]
% 40 4 ‘ _ — 41 42} - 0.80 c
- [, [+ — 6 o
= — 2
o — b7 =
g & 055 >
2 304 o0s 5 - 0.60 <
o)
e [ ] c
5 ([ ] a c
z q =
20 1 - 0.40 »
1
i
! [
[
10 4 - 0.20
O L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) O'OO

123 45 6 7 8 91011121314151617 1819 20212223 242526 27 28 29 3031 3233

Sampling stations

Fig. 2 Distribution of Shannon-Wiener’s index (@) and numbers of taxon (empty bar) for 33 bottom trawl stations.
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Table 2 One way analysis of variance of
Shannon-Wiener index with depths

Source Model Error Corrected
Total
DF 1 31 32
Sum of Squares 0.0672 1.7967 1.8639
Mean Square 0.0672 0.0579
F-value 1.16
p>F 0.2898
Not significant difference (p>0.05)
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Fig. 3 Diagram shows the Shnnon-Wiener index and
number of species in the area A, B, C and D.
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Fig. 4 Linear regression analysis of the Shannon-Wiener index against depth.
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Fig. 5 Dendrogram output of UPGMA cluster analysis of area groups and species groups by using a log-transformed
value of fish species abundance.
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Table 3 Duncan’s multiple-range test of CPUE in different areas in Yilan Bay during November 2 - December 16,

2004
Unit: kg/hr
Kinds of catch . 5 Areas c 5 Deg(rce(e)r(r)égggﬁom F-value p>F

Shark, skate and ray 0.91 0.40 1.18 1.62 32 1.35 0.2784
Fish 17.93 14.60 14.06 4.71 32 3.25 0.0360
Shrimp 1.01 3.04 1.37 2.35 32 1.15 0.3473
Crab 0.33 0.63 0.73 0.14 32 1.56 0.2195
Cephalopoda 0.65 0.60 0.36 0.06 32 0.94 0.4324
Total 20.87 19.29 1714 9.00 32 2.87 0.0535

Underline indicates not significant results (¢ =0.05)

Table 4 List shows the previous study of fish species, average of total length, size at first maturity in total length (A),

numbers of fish < A, and percent of fish <A

Size at first Percent
. Average of total oo Numbers !

Species Leneth (cm) maturity in total Reference of fish < A of fish

5 length (cm) (A) <A (%)

Trachurus japonicus 17.6+4.3 20.59 Hotta and Nakashima,1971; 3,760 93.95

Akira and Umeda, 1983

Psenopsis anomala 17.2+1.4 19.32 Wang and Chen, 1989 1,082 91.46
Priacanthus macracanthus 11.5+6.3 17.42 Liu et al., 1992 104 76.08
Atrobucca nibe 19.5%2.7 23.00 Hwang and Chen, 1984 80 95.23
Saurida undosquamis 19.2+10.6 28.00 Okada and Kyoshin, 1955; 194 78.22

Yamada et al., 1965
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Fig. 9 The zooplankton abundance sampled by R/V “ Fisheries Research 1” in the waters of adjacent Taiwan during

November 4~14, 2004.
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Appendix 1 The CPUE (kg/hr) and total linear biomass of main species caught by a commercial baby bottom trawler
named “Sin-Yun-Fa 63” in Yilan Bay during November 2-December 16, 2004

. Area Linear
Species -
A B C D biomass
Chondrichthves
Scyliorhinidae
Apristurus macrorhynchus - 0.013 0.761 0.832 2.03
Galeus sauteri 0.057 0.052 0.162 0.287 0.63
Dasyatidae
Dasyatis zugei 0.049 0.125 0.010 - 0.60
Dasyatis bennetti 0.434 0.116 0.202 - 1.03
Osteichthves
Muraenesocidae
Muraenesox cinereus 0.070 0.363 1.188 0.186 2.58
Synodontidae
Saurida elongata 0.925 0.112 0.172 0.028 1.60
Saurida undosquamis 1.345 0.127 0.143 0.018 2.05
Macrouidae
Caelorinchus anatirostris - 0.096 0.246 - 0.62
Caelorinchus multispinulosus 0.153 0.389 1.856 1.424 4.92
Ophidiidae
Neobythites sivicola 0.016 0.171 0.549 0.812 1.84
Priacanthidae
Priacanthus macracanthus 0.165 0.119 0.141 0.055 0.65
Carangidae
Carangoides equula 0.029 0.084 0.707 - 1.39
Trachurus japonicus 8.224 5.647 1.149 0.129 26.27
Sciaenidae
Atrobucca nibe * 0.228 0.094 - 0.54
Mullidae
Upeneus bensasi 0.271 0.137 0.024 - 0.66
Trichiuridae
Trichiurus lepturus 0.845 0.492 0.475 0.187 2.94
Scombridae
Scomberomorus guttatus 0.587 0.072 - 0.000 0.77
Stromateidae
Psenopsis anomala 0.335 1.660 2.799 0.410 8.52
Bothidae
Pseudorhombus arsius 0.232 0.595 1.360 0.063 3.86
Pseudorhombus pentophtalmus 0.275 0.942 1.109 0.005 4.05
Pseudorhombus quinquocellatus 0.519 0.931 0.640 0.006 3.58
Diodontidae
Diodon holocanthus 0.250 0.143 0.005 - 0.71
Crustacea
Decapoda
Solenoceridae
Heterocarpus sibogae 0.005 0.006 0.066 0.171 0.27
Hymenopenaeus aequatis 0.009 0.003 0.004 - 0.02
Solenocera choprai 0.324 0.025 0.032 - 0.52
Solenocera crassicornis 0.012 - 0.008 - 0.02
Solenocera koelbeli 0.122 0.017 0.102 0.163 0.08

Solenocera melantho 0.060 0.237 0.061 0.248 0.88
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Appendix 1 (continued)

. Area . .
Species A B C D Linear biomass
Penaeidae

Metapenaeopsis barbata 0.243 0.003 0.086 - 0.46

Metapenaeopsis provocatoria longirostris 0.014 0.680 0.026 0.001 1.35

Metapenaeus intermedius - 1.874 0.408 0.525 1.34

Parapenaeopsis hardwickii 0.047 - 0.335 0.390 0.87

Parapenaeus fissurus 0.101 0.001 0.009 0.006 0.14

Trachypenaeus curvirostris 0.052 0.003 0.035 0.006 0.30
Sergestidae

Sergestes lucens - 0.109 - - 0.22
Pandalidae

Chlorotocella gracilis - 0.009 0.003 - 0.02
Nephropsidae

Metanephrops formosanus - - 0.019 0.749 0.61

Metanephrops thomsoni - - - 0.065 0.05
Scyllaridae

Ibacus novemdentatus - 0.038 0.003 - 0.06
Calappidae

Calappa philargius 0.118 0.016 0.021 - 0.19

Calappa lophos 0.024 - 0.021 - 0.05
Cancridae

Cancer japonicus - - 0.015 0.038 0.04
Portunidae

Charybdis bimaculata 0.002 0.013 0.012 0.023 0.06

Charybdis hongkongensis 0.020 0.011 0.004 - 0.05

Charybdis miles 0.004 0.037 0.003 - 0.08

Charybdis natator 0.002 0.012 0.006 0.033 0.06

Chnrybdis riversandersoni - 0.005 0.008 0.009 0.03

Libystes nitidus 0.002 - 0.018 - 0.03

Ovalipes punctatus * 0.045 0.162 - 0.31

Portunus argentatus 0.005 - - - 0.01

Portunus haanii 0.043 0.021 0.003 - 0.10

Portunus sanguinolentus 0.054 0.017 0.009 - 0.13
Goneplacidae

Carcinoplax longimana 0.040 0.436 0.447 0.038 1.69

Stomatopoda

Squillidae

Kempina mikado 0.002 0.015 0.041 0.005 0.11

Oratosquilla interrupta 0.006 0.003 0.011 0.005 0.04
Parasquillidae

Parasquilla haani 0.000 0.002 0.042 0.001 0.07

Faughnia serenei 0.011 0.009 0.075 0.006 0.15

Cepalopoda

Loliginidae

Loligo edulis 0.163 0.211 0.065 0.002 0.50
Sepiidae

Sepia escalenta 0.449 0.116 0.246 0.027 1.29
Sepiolidae

Sepiolina nipponensis 0.005 0.003 0.001 0.001 0.01
Octopodidae

Octopus variabilis 0.034 0.266 0.046 0.026 0.56

*: Less than 0.001 kg/hr
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Study on Spatial Distribution and Assemblage Structure
of Demersal Fish in Yilan Bay

Shaur-Sheen Chyn’, Chia-Lin Lee, Shih-Tsung Hwang, Wei-Fu Kang,
Shy-Yu Hwang, Yu-Tzu Wang, Yu-Gee Chen and Ding-An Lee

Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

The purpose of this study is to investingate the characteristics of demersal fish assemblages in Yilan Bay. A
total of 33 bottom trawl operations were conducted along the waters with various depths of A (20 ~ 50 m), B (50
~ 100 m), C (100 ~ 200 m) and D (200 ~ 400 m) by a fishing boat “Sin-Yun-Fa 63” during November 2 -
December 16, 2004. The mesh size of trawl net at cod end was 3 cm. The data were then complied to analyze
their catch per unit effort (CPUE). The H’ in the area of A, B, C and D were 1.13, 1.34, 1.44 and 1.38 by using
the analysis of Shannon-Wiener index (H’) method. The lowest H’ at station 22 was 0.41, but examined species
was only 27. Among them, the horse mackerel (Trachurus japonicus) occupied 80.51% of the catch and was the
dominant species in this station. The H’ at other stations were greater than 0.51. The relationship between the H’
and the depth layer was not significant (p<<0.05). Area groups and species groups were classified by using the
Bray-Curtis dissimilarity index and UPGMA method. The result showed that fishes could be classed into three
areas and five species groups. Crabs could be classed into three areas and four species groups. Cephalopods
could be classed into three areas and three species groups. The area groups varied in CPUE and number of

species. The species groups varied in depth and CPUE.

Key words: fish abundance, CPUE, assemblage, Yilan Bay
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