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Fig. 1
southeastern waters of Penghu.
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Table 1 The first twelve families of crustacean in the
southeastern waters of Penghu

Order Families Species No.
1 Portunidae 14
2 Dromiidae 4
2 Majidae 4
2 Squillidae 4
3 Leucosiidae 3
3 Penaeidae 3
4 Calappidae 2
4 Matutidae 2
5 Dorippidae 1
5 Parthenopidae 1
5 Corystidae 1
5 Xanthidae 1
(D) B3E

Table 2 FfyR Ry HBSHEEH TR ZHIRT 12
i » HhDIZERENE (Metapenaeopis barbata)
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Fig. 2 The changes of physical factors in the southeastern waters of Penghu from June 2007 to May 2008.
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Fig. 3 Monthly variations of the number of species, number of individual and CPUE in the southeastern waters of

Penghu.

Table 2 The first twelve species of crustacean in the southeastern waters of Penghu

Order Scientific name Catch Inds. Frequency (%) Weight (kg)
1 Metapenaeopis barbata 27746 64.8 168.5
2 Portunus argentatus 3689 8.6 7.3
3 Portunus gracilimanus 2473 5.8 19.2
4 Stomatopoda interupta 1826 4.3 13.9
5 Portunus haanii 1757 4.1 19.2
6 Parthenope longimanus 1392 3.2 3.2
7 Maja japonica 1084 2.5 11.7
8 Lophosquilla costata 929 2.2 6.5
9 Penaeus marginatus 656 1.5 4.2
10 Phalangipus filitormis 520 1.2 2.3
11 Jonas distincta 374 0.9 3.4
12 Phalangipus hystrix 228 0.5 0.3

Total 42674 100 259.7
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Table 3 Composition of major economic species in the southeastern waters of Penghu

Species Catch Inds. (%)
Metapenaeopis barbata 27746 (86.4)
Stomatopoda interupta 1826 (5.7)
Portunus haanii 1757 (5.5)
Penaeus marginatus 656 (2)
Charybdis granulata 2(0.2)
Penaeus japonicus 0(0.1)
Others 3(0.1)

Species Catch Weight (kg) (%)
Metapenaeopis barbata 168.5 (79.8)
Portunus haanii 19.2 (9.1)
Stomatopoda interupta 13.9 (6.6)
Penaeus marginatus 2(2)
Charybdis granulata 2.3(1.1)
Penaeus japonicus 1.1(0.5)
Others 2(1)

Table 4 Composition of major non-economic species in the southeastern waters of Penghu

Species Catch Inds. (%)
Portunus argentatus 3689 (32.5)
Portunus gracilimanus 2473 (21.9)
Parthenope longimanus 1392 (12.3)
Maja japonica 1084 (9.6)
Lophosquilla costata 929 (8.2)
Phalangipus filitormis 520 (4.6)
Others 1230 (10.9)

Species Catch Weight (kg) (%)
Portunus gracilimanus 19.3 (28.5)
Maja japonica 11.7 (17.3)
Portunus argentatus 7.3(10.8)
Calappa lophos 6.6 (9.8)
Lophosquilla costata 6.5(9.5)

Jonas distincta 3.4 (5)
Others 12.9 (19.1)

Table 5 Monthly variations of species, abundance, richness, evenness and diversity index in the southeastern waters

of Penghu
Year/Month Species No. (S)  Abundance (A) Richness (d) Evenness ()') Diversity (H')

2007/06 23 9363 2.406 0.449 1.408
2007/08 14 177 2.512 0.598 1.579
2007/09 17 1999 2.105 0.385 1.090
2007/10 13 530 1.913 0.732 1.877
2007/12 23 1265 3.080 0.511 1.602
2008/01 17 1452 2.198 0.328 0.929
2008/02 10 1729 1.207 0.531 1.222
2008/04 31 1482 4.109 0.530 1.821
2008/05 15 2019 1.840 0.438 1.186
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Fig. 4 Composition of crustacean in the southeastern

waters of Penghu.
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Table 6 Aggregated number of species, abundance, richness, evenness and diversity of crustacean by stations in the

southeastern waters of Penghu

Station Species No. Abundance Richness Evenness Diversity
) (A) (%) (d 09 (H")
A 35 4654 (58.3) 4.026 0.353 1.257
B 27 857 (10.7) 3.850 0.482 1.587
C 25 2471 (31.0) 3.072 0.444 1.430

Table 7 Number of crustacean, abundance, richness, evenness and diversity index of fish in the southeast waters of

Penghu

Year/Month Spec;g)s No. Abur(wg)ance Rlc(P:jr;ess Eve(r;,r)less DI\(/SI;;Ity
200706A 23 9363 2.4058 0.4492 1.4085
200708B 14 177 2.5115 0.5985 1.5795
200709C 14 5765 1.5012 0.3622 0.9560
200709B 8 117 1.4699 0.7590 1.5783
200709A 10 117 1.8899 0.7016 1.6154
200710A 13 530 1.9130 0.7317 1.8767
200712A 12 18768 1.1179 0.1715 0.4261
200712B 14 3038 1.6212 0.4772 1.2593
200801C 17 1452 2.1976 0.3277 0.9285
200802A 10 1729 1.2072 0.5309 1.2225
200804A 5 51 1.0173 0.8602 1.3845
200804B 9 96 1.7527 0.7224 1.5872
200804C 10 196 1.7052 0.6307 1.4523
200805A 15 2019 1.8396 0.4378 1.1856
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Table 8 A monthly table of Pairwise test R value of a undertow crustacean in the southeastern waters of Penghu

R Significance Possible Actual Number =
Groups Statistic level (%) permutations permutations observed
06, 09 0.111 75 4 4 3
06, 12 1 33.3 3 3 1
06, 04 1 25 4 4 1
08, 09 0.111 75 4 4 3
08,12 1 33.3 3 3 1
08, 04 1 25 4 4 1
09, 10 0.556 25 4 4 1
09,12 0.5 20 10 10 2
09, 01 -0.333 75 4 4 3
09, 02 0.778 25 4 4 1
09, 04 0.63 10 10 10 1
09, 05 0.111 75 4 4 3
10,12 1 33.3 3 3 1
10, 04 1 25 4 4 .
12, 01 1 33.3 3 3 1
12,02 1 33.3 3 3 1
12,04 1 10 10 10 1
12,05 1 33.3 3 3 1
01, 04 0.556 25 4 4 1
02, 04 1 25 4 4 1
04, 05 1 25 4 4 1
Table 9 The main categories of undertow crustacean groups in the southeastern waters of Penghu
Species Av. Abund. Av. Sim. Sim./SD Contrib. (%) Cum. (%)
Group A
Metapenaeopis barbata 3468.25 11.58 0.84 70.33 70.33
Jonas distincta 18.50 1.10 0.40 6.69 77.02
Stomatopoda interupta 180.88 0.87 0.47 5.28 82.31
Group B
Portunus gracilimanus 374.50 12.59 0.77 45.20 45.20
Stomatopoda interupta 63.17 10.80 0.85 38.78 83.98

Calculated by Program SIMPER, the data are translated by log (x+1), lower limit of species contribution is counted to 80%

Table 10 The main categories of each two undertow crustacean groups in the southeastern waters of Penghu

Species Av. Abund. Av. Abund.  Av. Diss. Diss./SD  Contrib. (%)  Cum. (%)

Groups A & B Group A Group B
Metapenaeopis barbata 3468.25 0.00 38.33 1.37 40.46 40.46
Portunus gracilimanus 28.25 374.50 13.29 0.71 14.03 54.49
Portunus argentatus 455.13 8.00 7.21 0.64 7.61 62.10
Stomatopoda interupta 180.88 63.17 6.78 1.10 7.16 69.25
Parthenope longimanus 173.88 0.17 4.95 0.37 5.22 74.48
Lophosquilla costata 73.50 56.83 4.29 0.55 4.53 79.01
Portunus haanii 213.38 8.33 3.56 0.57 3.76 82.77

Calculated by Program SIMPER, the data are translated by log (x+1), lower limit of species contribution is counted to 80%
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Table 11 The ecological use efficiency of crustacean of trawling in the southeastern waters of Penghu

Retained catch

Discarded catch Ecological use

Year/Season

(kg) (kg) (%) efficiency
2007-2008 211.4 67.6 0.242 0.758
Spring 10.4 5.0 0.325 0.675
Summer 54.0 16.0 0.229 0.771
Fall 26.3 8.9 0.253 0.747
Winter 120.7 37.7 0.238 0.762
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Fig. 7 Comparison of K-dominance curve at the site of
southeastern waters of Penghu. aabundance; o biomass.

N~ HHAEHIE YA REAE =R BaR e

RSB HIFrREN S R - ZER
DU AREREFH=R (EUE {H) 40 Table 11 > 4R
HEHGORRE] 250.5 kg » RERT 61.5 kg EUE
By 0.755 » EFMIERIGHRIER.L 24.5% 5 5

AR ) B~ AERENER > &
KK Y - (HEREERERNS > & ~ KW
i E ~ A AR EZE LR - fjluZ EUE
EHIA 0.591 ~0.771 2R -
RGN R RREYTE E B RN

fEME AR m AR S S M R EE
FETIE  ERIEE —EERNIRE - AWFFEE
B RRE L HEm sk 24.5%  HrpPufE 2R
EB L EREAN 23.8 ~ 40.9% 2 - 5541
AR Ykt 75 o] DA i: » #8 Wayne and
Stuare (2005) FURFFFEEEER - EREAIHEABEREZE
& 15 min £% - 5 85% MYZETR - ditt kg
17 HIS HEREE TR -

1001

A abundance

O biomass

90—+

70+

Cumulative dominance (%)

60-¢ ' ]
1 10 100
Species rank

Fig. 8 K-dominance curve of southeastern waters of
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Community Structure of Large Crustacean of Bottom Trawl Around
Southeastern Waters in Penghu
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ABSTRACT

A total of 43,417 individual of large crustacean belonging to 12 families and 40 taxa was collected. Four
most dominant taxa were Metapenaeopis barbata (63.9%), Portunus argentatus (8.5%), Portunus gracilimanus
(5.7%) and Stomatopoda interupta (4.2%). The CPUE ranged from 114 to 10,903 (inds./h) that the maximum
occurred in December 2007 and the minimum occurred in April 2008. The monthly indexes diversity were
between 0.328 and 0.732 and the average was 0.500 £+ 0.120. The evenness were between 0.929 and 1.821 and
the average was 1.413 =+ 0.330. In addition, ecology utilization ratio EUE value was 0.758, and the weight of
discarded fish accounted for 24.2% of total caught. In conclusion, in southeastern waters of Penghu, there was no
significant difference in the crustacean group structure between time and space factors. Beside, in southeastern
waters of Penghu, ABC curve of the observed station showed that abundance was above on biomass. The study

suggested that the bottom trawling had great stress on the ecology of southeastern waters of Penghu.

Key words: southeastern Penghu, crustacean, cluster analysis, bottom trawl
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