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Fig. 1 Location of the sampling stations in the
southeastern waters of Penghu.
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Fig. 2 The changes of physical factors in the southeastern waters of Penghu.
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Table 1 Top twelve families of fish in the southeastern
waters of Penghu

Order Families No. of species
1 Apogonidae 9
2 Scorpaenidae 7
3 Syngnathidae 6
4 Bothidae 5
5 Synodontidae 4
5 Platycephalidae 4
5 Carangidae 4
5 Leiognathidae 4
5 Soleidae 4
6 Callionymidae 3
6 Cynoglossidae 3
6 Tetraodontidae 3

() B2E

Table 2 Fifr7 Ry HH B AR S W 2 AR 12 7
HDIFEB4E (Leiognathus rivulatus) /14,034 &
&% HRKFHEHARZELH (Acropoma
japonicum) ¥ 7,042 B - Bk 4% £ (Upeneus
japonicus) F4y 5,145 E - Efif (Saurida elongata)
i 1,551 & » /SBR[ (Diodon holocanthus) fy
852 & » HERR ARG 613 & -

Table 2 Top twelve species of fish in the southeastern
waters of Penghu

Order Species Ind.
1 Leiognathus rivulatus 14,034
2 Acropoma japonicum 7,042
3 Upeneus japonicus 5,145
4 Saurida elongata 1,551
5 Diodon holocanthus 852
6 Apogon semilincatus 613
7 Trachinocephalus myops 603
8 Cynoglossus itinus 396
9 Saurida undosquamis 374
10 Sillago aeolus 314
11 Inegocia japonica 247
12 Parapercis sexfasciata 184
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Fig. 3 Monthly variations in the number of species, number of individual and CPUE in the southeastern waters of

Penghu.
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Fig. 4 Monthly variations in the composition of fish in the southeastern waters of Penghu.
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Fig. 5 Frequency distribution of the length of

Leiognathus rivulatus, Acropoma Japonicum, Upeneus
japonicus, Saurida elongata, and Apogon semilincatus
in the southeastern waters of Penghu.
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Fig. 6 The relationships between body weight(W) and
total length of Leiognathus rivulatus, Acropoma
Japonicum, Upeneus japonicus, Saurida elongata, and
Apogon semilincatus in the southeastern waters of

Penghu.

Composition of economic species in terms of number of individual and weight in the southeastern waters of
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Table 3
Penghu
Species No. of catch (%)

Leiognathus rivulatus 14,034 (60.3)
Upeneus japonicus 5,145 (22.1)
Saurida elongata 1,551 (6.6)
Trachinocephalus myops 603 (2.6)
Cynoglossus itinus 396 (1.7)
Saurida undosquamis 374 (1.6)
Others 1,182 (5.1)

Species Weight (kg) (%)
Upeneus japonicus 76,049 (29.7)
Saurida elongata 33,849 (13.0)
Leiognathus rivulatus 30,236 (11.7)
Trachinocephalus myops 23,765 (9.3)
Platyrhina sinensis 14,587 (5.7)
Saurida undosquamis 13,347 (5.2)

Others 65,069 (25.4)
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Table 4 Composition of major non-economic species in the southeastern waters of Penghu

Species No of catch (%)
Acropoma japonicum 7,042 (74.1)
Diodon holocanthus 852 (9.0)
Apogon semilincatus 613 (6.5)
Inegocia japonica 247 (2.6)
Parapercis sexfasciata 184 (1.9)
Apogon kiensis 89 (0.9
Others 475 (5.0)

Species Weight (kg) (%)
Diodon holocanthus 139.9 (71.0)
Acropoma japonicum 37 (18.8)
Apogon semilincatus 4.3(2.2)
Inegocia japonica 3.08 (1.6)
Parapercis sexfasciata 2.78 (1.4)
Pisodonophis cancrivorus 1.7 (0.9)
Others 8.6 (4.4)

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

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

2008/04 45 1496 6.0185 0.3599 1.3699
2008/05 42 780 6.1574 0.5609 2.0963
2008/06 37 3564 4.4017 0.1800 0.6501
2008/09 26 8702 2.7559 0.2006 0.6535
2008/10 32 627 4.8130 0.6182 2.1424
2008/12 37 2189 4.6807 0.5726 2.0677
2009/01 33 7035 3.6123 0.3392 1.1861
2009/02 57 1541 7.6295 0.5557 2.2466

T~ BRI AT 0.650 ~2.247 2 - FISVHIBCR 1552 - ki

(—) EiEEREMES KD

Table 5 Ry Aifoe# HERERIESHEAG S IFEEL
S)~HE (A HEE () 5% () RESRE
(H) 23R > HFREEREAN R e S HavREE & H 4 Hi
BlZ S IR 26 ~ 57 (2 f#] » A8k 39 » Hy
BiEZ L 2009 4 2 HiY 57 fd@ » HRy 2008 4 4
HAE 45 fd - i RIHERAE 2008 48 9 H#Y 26 # ;
A AP 627 ~ 8,702 & » HSE80E 3,242 & » Hor
i ELEL 2008 4F- 9 HIi 8,702 B » HZCRy 2009 4
1 A 7,035 | > i BIHBRAE 2008 45 10 H 627
B d R 2755 ~ 7.629 2R A8k
5.009 » H R {E 7.629 HIRAE 2009 4£2 H » H
KRy 2008 £F 5 F By 6.157 » [ i AR Ry 2.755 Al
BAE 2008 4E 9 H  #E 1 T /ML 0.180 ~ 0.618
I A8 0.423 0 i E 0.538 HHERAE 2009
2 H o Hok 2008 4F 5 H By 0.573 5 TiiAR(E
By 0.180 HIHBIAE 2008 4F 6 A 5 S34E H' Fif »

{H 2.247 HIRAE 2009 £ 2 H » HZk 2008 4£ 12
HFy 2.142 » i /EAE Ry 0.650 HIHHAE 2008 4
10 H - FHERIIBER ] DUE H B R R 3R T
2008 £F 6 f¢ 9 HAL - J A HREE AR 1 Hit
BURIIISRI R S > MR R SR -

(D) EiEEREDEI R DM

1. Zefis L

Table 6 Ry ik — e FEIEREHIGEZ S
A~d~T R H ZFRY FHEFATR A HE e
FEAH 79 Hf - (HHEHCRy 4164 B2 (H' Ty 1.409 ~ d Ty
9.359 ¢ J' k5 0.323) » HAGHSEER S 56.8% - H
oh A RE s AL B fE (64.0%) 0 ik R B FK 4 fa
(16%) » FHlfifa (6%) - UK (2%) - HARH]
ARG B I 78 M Efeoh, 1238 B
(H' }2.270~d k5 10.813 Fz J' 5 0.521) > HALHEA
JERR 16.9% - HARESME R HABOUH (31%) » K



IR r R R R < BT 5E 53

Table 6 Aggregated number of species, abundance, richness, evenness and diversity index of fish by stations in the

southeastern waters of Penghu

Station No. of species Abundance Richness Evenness Diversity
S) (A) (d) 0) (H")
A 79 4,164 9.359 0.323 1.409
B 78 1,238 10.813 0.521 2.270
C 52 1,926 6.743 0.208 0.820

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

Penghu
Year/Month No. of(ss)peaes Abur(wg)ance Rlc(P:jr;ess Eve(r;,r)less Dl\(/f'rslty
2008/04/A 23 1,111 3.137 0.4112 1.2890
2008/04/B 30 1,839 3.858 0.2584 0.8790
2008/04/C 26 1,539 3.407 0.2343 0.7635
2008/05/A 31 825 4.467 0.5744 1.9730
2008/05/B 25 734 3.637 0.5735 1.8460
2008/06/C 37 3,564 4.402 0.1800 0.6501
2008/09/A 26 8,702 2.756 0.2006 0.6535
2008/10/B 32 627 4.813 0.6182 2.1420
2008/12/B 37 2,189 4.681 0.5726 2.0680
2009/01/A 33 7,035 3.612 0.3392 1.1860
2009/02/A 44 3,147 5.339 0.5340 2.0210
2009/02/B 22 801 3.141 0.4935 1.5250
2009/02/C 21 674 3.071 0.3866 1.1770

TRRkGk faddi 24% » LB HEAG 13% » RWirfafs 5%
HERAIADE5AT 5 C Gk 52 7 - (ERSEch
1926 F& (H' %5 0.820 ~ d } 6.743 k¢ I' J 0.208) »
HALRERERE 26.3%  HAESRE R HAZHOLHR S
50% » MR Ry BKAh FUh 3% 0 BAEER A
(Cynoglossus itinus) 15 1% » HExHDE501f -

HF DA E = e R - S (2008 23 ~ 5
H)~EZ= (2008 £- 6 ~ 8 H) k3= (2008 £ 9 H ~
11 A)ReA&2Z (2008 4 12 H ~2009 £ 2 H) 43k
PUfEZ=ET - A one-way ANOSIM g g IG5
EEEZEEAEAE - H Global R {H ¢ Significance
Level {HZ3RIANT : BFF L 0.850 ~ 1.9% ~ B3 Fy
0.475~9.5% ~ FkZ= 55 0.510 ~ 3.6% ~ 2=k 0.565 ~
1.1% - ¥ group FEFEHY 999 KK R {H » 5 R {HZ
HEE s Al - R R (HDEER 0 )% » ANISERT
{5 P o POEZ=EAlah o B > B R (RS BERE
< RAEZAGHEIEN - #8H ANOSIM 3 SR EH

R FORBEF RISV AN - AR 2R
HEFENEE  MAWTEER - a2
TRl —RER S -

2. IRl L

TEIREAN R ER EEIRF R ST T S~ A~ d > T
Je H' ZE5347401 Table 7 FroRyfER L 2008 4
9 Hin A HIuERY 8,702 % » H XKy 2009 4 1
Ay A HIG5 7,035 FE > 2008 4F 6 H iy C HIu5H
3,564 & > A 2008 £ 10 H 7 B HIEEAY 627 FEfx
&5 48 I J3THILA 2008 4 10 H f7 B HlE5RY 0.6182
i HiZOR 2008 4 5 H3 A 15k 0.5744 » 2008
5 At B JIEERY 0.5735 0 LA 2008 4 4 Hinp C
HhA 0.2343 il H' L 2008 4E 10 H4y B %,
f9 2.1420 i » HKRy 2008 4 12 Hir B R
2.0680°2009 4 2 Ay A Hln5RY 2.0210- L 2008
6 A C 5y 0.6501 FyixfE -



54  HERIKTE

Table 8 A monthly table of Pairwise test R values of an undertow fish in the southeastern waters of Penghu

R Significance Possible Actual Number =
Groups statistic level (%) permutations permutations observed
04, 05 0.833 10 10 10 1
04, 06 1 25 4 4 1
04, 09 1 25 4 4 1
04,10 1 25 4 4 1
04,12 1 25 4 4 1
04, 01 1 25 4 4 1
04, 02 0.37 10 10 10 1
05, 06 1 33.3 3 3 1
05, 09 1 33.3 3 3 1
05,10 1 33.3 3 3 1
05,12 1 33.3 3 3 1
05, 01 1 33.3 3 3 1
05, 02 0.25 30 10 10 3
06, 02 -0.111 75 4 4 3
09, 02 0.333 50 4 4 2
10, 02 0.111 75 4 4 3
12,02 -0.111 75 4 4 3
01,02 -0.333 100 4 4 4

EEMELE H 1 Fz 84k - 2008 45 4 HEIHA
BOUME (26%) RyictB3S ~ 5 HZLIRKELfa kS5
RITFT el (31 k2 25%) FotfBE5~ 6 H Ry HAZE L
(88%) ~ 9 HRw{eHfid (83%) ~ 10 H RFklifi i &
Rk (43%J 14%) ~ 12 FLRFKI S S AL B gy
By 34% Bz 26% ~ 2009 4E 1 A EEE (64%) ~ 2
HRtkhlkifa (26%) (Fig4) »

53 AR A [F] R FET R SRR EOREFI A one-way
ANOSIM #gliF ] 2 fH 7% © H Global R {H
5 0.493 » Significance level {EEy 2.4% > ¥ group
FEHEHN 999 X1 R {EHERE /> frli - #UR R (LU
T O IR f e - ANBFSEFITER FHAY H RIS BE L R
{ELFy 0.493 - FERERESERE S AnsEEl < A - BUR H 51
IR #2252 - 59 Pairwise test 2 R {H
(Table 8) f54/1> Erf 2008 4F 6 5 B 2009 4F- 2 A
2008 4F 12 HEd 2009 4 2 H ~2009 4 1 HEd 2009
2 A RIE/DNR 0 FoRHBIEZERGR 5 2008
5 FEL 2009 4 2 H » RAE/NMA 025 - FoRH R
M 7252 5 2008 £ 4 F il 2008 4 5 H - A3
RAEK 0.5 » FonEWIREAES © HERH M R HIF
TR 1 FRGEEAE - SRS H 3 Significant
level (HEEFANA 5% » oy AIHEASE -

3. G

MR AW FE AT il < SEYRE - RS [F]E
B~ RFREITERER ST » #8H primer v 6.0 Z 5
BT (clustering) 3E73HTHEREEURAN Fig. 7 - K&k
a] &5 A Bz B /EE (A 47% similarity level); %
TCREEZIT (MDS) IR B SR S T TS o A
SR AT DA SZ (Stress {E Ky 0.10) (Fig. 8) < [th
HMEFLL SIMPER R = THER R < ERREE 7347
(Table 9) » AERE R HAERER R < B A0 > 2830
ABFDIRK - &Z (9~ 12224 1 k2 F) BT
Al 5 {EFEERAS A R 90% » 53 T R fE S i ~
ok fa - BV ~ RS S W EAR S R
(Trachinocephalus myops) ; B B£LIE-EZ (4-5 -
6 H K242 H) Bk ~ Bl 5 (EfER 5 A fd
HHRE 90% » 43R RsRkAl fa ~ HARZEEHT ~ /DHEH]
Tfel ~ FRSERRAC SR - WAL SIMPER 2
TR EHEM C BSEYIRE (Table 10) » Groups
A & BAKFFRAEE R ~ HARZOEER ~ TKAS A~ Kif
A~ SPERORE ~ SPERIET - 2 - HAR
PR FVITEARSRER ~ BLEEERA -
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Transform: Log(X+1)
Resemblance: S17 Bray Curtis similarit
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Table 9 The main categories of undertow fish groups for the southeastern waters of Penghu

Species Av. abund. Av. sim. Sim./SD Contrib. (%) Cum. (%)
Group A
Upeneus japonicus 823.00 15.05 2.46 42.53 42.53
Leiognathus rivulatus 2608.4 13.27 0.78 37.51 80.03
Sillago aeolus 62.60 1.65 0.92 4.66 84.69
Saurida elongata 282.40 1.51 0.60 4.27 88.97
Trachinocephalus myops 97.80 1.03 2.08 2.91 89.88
Group B
Acropoma japonicum 879.88 19.24 0.89 57.30 57.30
Upeneus japonicus 128.75 5.61 0.80 16.72 74.01
Diodon holocanthus 89.25 3.27 0.63 9.72 83.74
Cynoglossus itinus 26.38 1.35 1.41 4.03 87.77
Leiognathus rivulatus 124.00 1.13 0.28 3.37 89.14

Calculated by Program SIMPER, the data are translated by log (x+1), lower limit of species contribution is counted to 90%

Table 10 The main categories for each of two undertow fish 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

Leiognathus rivulatus 124 2608.4 31.94 1.21 37.28 37.28
Acropoma japonicum 879.88 0.6 17.83 0.9 20.81 58.09
Upeneus japonicus 128.75 823 13.11 2.24 15.3 73.39
Saurida elongata 17.38 282.4 4.56 1.06 5.32 78.71
Apogon semilincatus 5.63 113.6 2.64 0.5 3.08 81.79
Diodon holocanthus 89.25 27.6 2.29 0.67 2.67 84.46
Sillago aeolus 0.13 62.6 1.94 1.03 2.26 86.72
Inegocia japonica 1.13 47.6 1.38 0.77 1.61 88.33
Trachinocephalus myops 14.25 97.8 1.29 1.03 1.5 89.83
Cynoglossus itinus 26.38 37 1.25 0.79 1.46 89.89
Leiognathus rivulatus 124 2608.4 31.94 1.21 37.28 37.28

Calculated by Program SIMPER, the data are translated by log (x+1), lower limit of species contribution is counted to 90%
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Transform: Log (X+1) |

Resemblance: S17 Bray Curtis similarity |S|m||ar|ty v

2D Stress: 0.1

200901A
200902A

200812B
200804A
2008048

200809A

200805A
200806C

2008058

A B

Fig. 8 Diagram of fish space ordination (MDS) in the
southeastern waters of Penghu.
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Fig. 9 Comparison of K-dominance curves at the site of
southeastern waters of Penghu. aabundance; o biomass.
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Fig. 10 K-dominance curve of southeastern waters of
Penghu. aabundance; o biomass.

7~ > ABC (Abundance/Biomass Curve) 438t

A EC I P U SRR o TR S A AR )
=& FEFT abundance / biomass Curve 4347 » HAh
Wik A~ C 2 SRR A YR b 5 HIs5 B
Z SRR A AE X (Fig. 9) » RoRIigEs =
LGS SZ BN Fy 2 T8 SSAE BN R SR e JEE
fRHE T 2 EART R (Fig. 10) » HREREURSERE
iE Y ERasE/h=qiiit vl i) - (TN i Al B PN
TR - IR > g = S R A B R JES
fiig s - EUR S R R Rt | &
RSB A Fy ol THERLE -

L ~ RISV L REAE R SR i

RS FHFrRE R RIER - REER
AREBAIZCR (EUE {H) 411 Table 11> 24 ER
I8 140 kg EFEE ] 67 kg EUE {H }% 0.520 »
EFEREHERIERZER 47.9% ; fani
i g o A - SRR ERRER > K A F
WY HRIERERINE - &~ AR
o~ AFHARENEZELLR - mPY% EUE {EHI
IR 0.271 ~ 0.666 2] °

J\ ~ B EREHERIE Nz o b

ARWFFERT I FH o BN H Ry 3.36 om > A1EAHH
M SR > RS RN 6 om FIEET 28
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Table 11 The ecological use efficiency of fish caught by trawling in the southeastern waters of Penghu
Year/Season Retained catch Discarded catch Ecolqg?cal use
(kg) (kg) (%) efficiency
2007-2008 73 67 0.479 0.520
Spring 10.8 26 0.703 0.297
Summer 9.7 26 0.729 0.271
Fall 229 11 0..334 0.666
Winter 29.4 4 0.120 0.880

(Table 12) - ffE oK (TL) HEFHRKEs 3
cm DUNLIFAZEA-RE 4 (Rogadius asper) ~ fAERfH
(Monocentris japonica ) ~ HAZEGHHSE 3 8 > 4 cm
PN R R = - 5 %8  (Glaucosoma
buergeri) ~ 7UEEEff (Minous quincarinatus) ~ #k#k
FaSE ARE > S em DURDIBLESERA - fEEHE -
RORZEMR ~ HfRUR=204 (Apogon nitidus) ~ #fg
fitx  (Engyprosopon multisquama) -~ #% ¥ R} £
(Synodus  fuscus) X HIE @ (Priacanthus
macracanthus) ~ B 5f K= ff - HEIE E M
(Uranoscopus chinensis) ~ EIEEZERE M ~ BV
fifk (Bregmaceroyidae pescadorus) % 11 f& » 6 cm
LUR LI ¢ (Dactyloptena orientalis) ~ H 7
B~ SN FEEE (Parapercis sexfasciata) ~ 55V
FEAR S REfR - FE M ~ I8 R A fa Lz
(Callionmus  valenciennei) H H R A
(Pseudorhombus pentophthalmus) ~ ZZfifi (Apistus
carinatus) ~ B2 X~ (Apogon niger) £ 10 f - it
TP o SRR B H KRy 3.36 em » /Nl
LGRS - 5 R H K BOK R - 1558
(2007) ZHWHFFEHUR - BEAEK 6.5 em < ZEHE

WIER A NERE IR HHE 2% A B RE B
TR o RAERTHAA & it H TS & RN
TSRS RAHRRAGR - T BEFS e BRI - fER )
JeE RGBT A R B2 -

]
— ~ IR

F/KSGRE G R AT - ATRE A AT R
ZEE BB AL - SR B EEZE

MR 57+ A 2RI R B S T tE AT
AR - I ESRAEZ s 522 - 1 2009 4
1 H =I5 /K PRk 21.30 £ 0.10 C @ f
BAFERAK (Fig. 2) » B3R RS Sisz i 3
JE 8 2 T SRR ER o3 T A I IR
B - RS R RIS - oREz K
TR REZRE R S PRS2 > 2008 4 9 H =3I
BHIIRZK AR B By 26.67 + 1.16 C (Fig. 2)» Fy%
Foixrm o B IE 7K SCEL Y e I A %5 U B
1% » AREPErE R 7KEE 20 m fidh 2 EiEHE
PEIL T HERER - SRITEZKEE 200 m 528
7K - B SR o b E TS
R 0 K EOERE - R R SRR EA IR
ERRER - I 60 m ZAGEE SPGB P
A BRI GG HE R MIE - K
T 2R o B SRR AR R I < ABES - 55—
FIEAZERSHI R AL R FHER - R EIK
WS FRIRIAT I » 2Rl - LA R Yk s il
EEE LI - EEEE RIS F
Vit » RS2 3R BT e St T 5 S 22 8 Y
FEIRIAERAL (&, 2002) » KA ~ K ks
B 1 2 KRS B 7K 32 Il 2 R B e e L R Vi o2
60 KAGE R SR PR - 5 mlFe i L B
WK IR - 1B BCH RS R /K T E IR A 2
FZFEE R P S K IR o e — KSR g R
KRRV A A TRy 12 Hjk 12 £
(1996 ~ 2007 ) ZNGFRAKMINE 22 CLA5 >
1L T BRI R o MR AR RESR 5 P DUR
7K R BRI RN e A RE R FRRE -
BEAWFFE/KIR SR ERELfE (2002) Frdivyy -
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Table 12 Species that size under 6 cm in the southeastern waters of Penghu

Date Station Species TL(mm) TW(g)
2008/04/14 A Rogadius asper 13.40 16.00
2009/02/23 B Monocentris japonica 18.34 4.90
2009/02/23 B Acropoma japonicum 29.43 0.24
2008/12/04 B Apogon kiensis 36.07 0.52
2008/05/08 A Glaucosoma buergeri 36.28 1.46
2008/04/16 C Minous quincarinatus 39.81 1.03
2008/10/22 C Upeneus japonicus 39.92 0.61
2008/06/09 C Cynoglossus itinus 40.54 0.46
2008/06/09 C Leiognathus rivulatus 41.27 0.77
2008/06/09 C Apogon semilincatus 41.83 0.70
2008/09/09 A Apogon nitidus 44.55 1.08
2008//01/20 A Engyprosopon multisquama 44.88 0.95
2008/05/08 A Synodus fuscus 45.32 0.51
2008/06/09 C Priacanthus macracanthus 45.76 2.33
2008/12/04 B Apogon carinatus 48.34 1.30
2008/12/04 B Uranoscopus chinensis 49.13 1.90
2008/05/08 A Platycephalus indicus 49.24 0.88
2008/12/04 B Bregmaceroyidae pescadorus 49.56 0.70
2009/02/23 B Dactyloptena orientalis 50.52 1.40
2008/09/09 A Inegocia japonica 55.44 1.42
2008/06/09 C Parapercis sexfasciata 55.46 6.75
2009/02/10 A Trachinocephalus myops 55.75 1.41
2009/01/20 A Engyprosopon multisquama 57.28 2.09
2008/09/09 A Dactylopus dactylopus 58.21 1.72
2008/06/09 C Callionmus valenciennei 58.46 1.47
2008/09/09 A Pseudorhombus entophthalmus 58.76 1.87
2009/02/10 A Apistus carinatus 59.07 1.73
2008/09/09 A Apogon niger 59.27 3.94

T AR RS FE R {7y 0493 » FEREHSSFRE R P - B
AR G SR - i RIS - 49
WK VIR B (L RERERS Rz e g e
T - ARG IER IS B 1 R 550
PR R EREP R RS - =« fEREE s ek
LSRG W FAEAE » ST B A
R SO - SRR L % F RIS AR S R A AL
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FHECRH TS A VIR H RS ~ (e
25 CPUE (Fig. 3) SIBURE AESYRERIENRE -
RERE H URE BRI AE A i - NIRRT S
R A e - EERZD B HE FRES
VIR » SSRERAE RS T - BEH 2
RS > DIHAZOEH ~ fe S ~ FRAabifa
FNBERITAT G ~ S vDf ~ EIREAF R fR S R 0 5
bl b AR BIRE - RERE H BIRERRS
Azt IKELREZ RS SRR R H ML
TR SRR

VY ~ BERARE A Z RS

L e FARIE 53 AT BT R R T SR AE AN Rl £
AR FERIEE (Erzini, 1990 ) » JEEHEISEXA]
RE Ry MEHERS R 2 72 5 ~ ZHT 2 B R AN [F) BT 1)
& o KRR BUBEAN HASREH - i
(Saurida undosquamis) ~ [ 7% £ (Trichiurus
japanicus) ~ Bkakife ~ FEVIFEAR S ARG Ry BRI Y
SHUH BRI BS - HEHI A REE A A ZE5H )
g ey « SorRfR R ~ B A~ Rifrfa
fafeE o Bl - HEER MR RER)
ffi ~ 2B ARSE/ N BS » K B B E
RS - RITR R B HIRRAE
AR 2 s s e NI b E SR A - 8
Jouffre and Inejih (2005) 34 F/]F] Dominance curves
S ATERHL R IR A SR R R e 2
GBS TAAE RIH 2 R ST 28 T iR18 ~
AR B RE - [RIEE 7K 32 L RE D T T B Wi %
AEES AR TR ~ EHG/ NYPIRERTHU -

4. ~ Abundance/Biomass Curve Z#£5)

1% Stobutzki et al. (2006) WFFeHEH NI
BT Ry Sl R B O B A S R
0 EL A1) P s S A R AE RE BRI i B EE Y 5
== - Rogers and Ellis (2000) fFOEEHSERYEEA
MR YCE st - RIEAHRREL
/NFaR T H R ZERIAS IR 0 S B RINRT R S
e RS PSAT N T/ n a1 ysSt
R - HAR AR NIFRARR < Vo A B 15
J& - $8 Jouffre and Inejih (2005) FIJf] Dominance

curves S ATIEFHE RIARY AL B R A 8
R BRI BRI ET - i)
18 - ERSEARNIYIRE - KL RS2 LR 71 &
WH » WAL R ~ S NP R -
AIFS24E Abundance / Biomass Curve 2 43 HEE < >
T i 2 A B B RO RS SR R B e
AR EYIEIRIEE - BURBIIEE IR T
HEE - AR ATREEZ HAR - AR B A2 1
PR T E KR AT BANMG A - BRI RRIAE
BIAEE - B E— P REE T RINER K

-

N~ RIEVIRERTS LRI

SHA N HEEYRE TG LEE] - ARBFSER R
A B AT SRR 5 - 0B T R iR
¥tk o o RETE AR ~ BN A EE
B A 2 M At g B S P LR > (R RS
iR ER B 33.5% ARSI TG e g
& 16.8% > 1BEITE (1978) ~ i ket (1979) JeBR<E
(1986) FAEFERAGHIER L 30% » fEEREH A
HARAK - KRitFCEURIEE L MR R EIE %
T FRIREE M~ SifnviHAEE - XN EEEYRE
SRGRL N RN S N RE R I B 2 YR -
P R EREE - MEE ]S - EMIER — &R
HRRE  AFEFAVIEFEH R 2 BREIEATR
&2 (0.120) ~ HEZ= (0.729) Z[H - & Ledy] HiK
EHA YR E S ATk 4: - #8 Wayne and
Stuore (2005) HYBHFFTEEEL » W] RIERYMERACIRER
2245, 15 28tk - H 85% HUFELTR - Utk ik
B AT - {HfS H MR -

5~ AR © BB P

AT SRS A REER BRIk > 2
LIEE RIS AT - FIERIEA « o
B EZARRE - IR AR RS
HAEZENE > g BENEHTEAEE
LERFAM ~ WRBE K BRENIE SRR - B
HSE (2009) FARLIHSIERIEA VI A AR 80
B} 159 flEfE » ForpfeolE 63 B 121 f ~ FHPE 13
B} 33 F ~ EAEEIY) 4 B S HE - ke AR
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Sk A RE R BB BB BRI - INIER AR A2
RER AW AR AR B R R B
DEE - NYERIEE R B BRETATT -

(—) £t

AW SRR T 63 B 121
32,787 R iR A RIS E R 0.650 ~
2.246 1 ~ SEEIME T 1.552 + 0.630 (Table 5) ; ¥
SRR, 0.180 ~ 0.618 ~ SEHME Ry 0.423 + 0.165
(Table 5) > FHILEREZIHEYIAE 2 H BB S
Fon LS B E YRR - NS
I B A A WCSE LR EE R ST R
HH A E AR EAE R - b~ P8 - B =
TH /NS FTERSE - 2 — B A B R o 7k
o WP —E RIRFERE > Kl SZ S s B
/N THIRER 23 SERE > WEPAER - 2EE
A - JRE RDUe - /KSR ERINE
FEGERE /N 70 m BYESHE - IS RE /N
FER#E - MRS SN2 S Ry i S i
FIr#H © # Josep et al. (2002) PR8I (<100
m) At R A S E R KRS
55t » Catalan et al. (2006) 5 » EEEA KA
BRI m AR B ST - KIEmT T 2 Y E T B
YA ~ FEDN o HH L ieHscR A A SR o HEHI T
e —EEINE SIS » EaREEITH R
MEFAERER e AT » DALGET IR L6 A8 o v fi 2 E DN
FrfE o DUFIBR i S s BRI

(D) IBERNHENERZTE

ARPREEWTFEFTHE A < BEERIE y 3.36 em - 3%
e ELAE g S i A [RIRF 1 _L 7 v i o W= >
HFIREZE AR - SR EY & 28
/N A 121 BRRSEY) > 6 om DURNHY/NEERE
29 1 (Table 12) » HrppEAEEEEI L
A e S g ~ RIRESE - RIS - DAt/
M H i EEI TR SR - TR/ N E
VR R B i iR R A 5355 - 98 Wang et al.
(2007) FAKR SR EAE 2 SR ERIRBURIIE S
/NS PTG R LERATEAS 2 RO AT E B
KL HERIEZ W T REERT 2 IHE L I E 5T -

(=) FXRPEBERR IR
IS I RS R R M R AR 3 M 2

AR SRR 2 - 35 HERE e S - R #a
WS EAT R R R e Ry IME RS (Table
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ABSTRACT

This research was conducted from April 2008 to March 2009 in the southeastern waters of Penghu. Data for
qualitative and quantitative analysis were collected by trawlers. After the species were identified, the diversity
index, evenness, similarities, cluster, ordination, ecological use efficiency, environmental factor and method of
interference were used to evaluate species composition and community structure characteristic.

A total of 32,787 individuals of fish belonging to 63 families and 121 taxa was collected. The five most
dominant taxa were Leiognathus rivulatus (42.8%), Acropoma japonicum (21.5%),Upeneus japonicus (15.7%),
Saurida elongata (4.7%), and Diodon holocanthus (10.6%). The CPUE ranged from 13.4 to 55.3 (kg/h) with the
maximum occurring in September 2008 and the minimum occurred in October 2008. The monthly diversity
indexes were between 0.650 and 2.247, and the average was 1.552 & 0.631. The evenness values ranged between
0.180 and 0.618 with an average of 0.423 £ 0.165. The estimated ecology utilization efficiency was 0.520, and
the weight of discarded fish accounted for 47.9% of the total catch. In conclusion, in the southeastern waters of
Penghu, there were no significant differences in the fish group structure for time and space factors. In addition,
the ABC curve of the observed station showed that abundance was over biomass. The study suggested that the

bottom trawling operation had caused a great stress on the fishing ground.
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