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Fig. 1 Map showing the eight sampling stations (A to
H) and the three management zones within South
Penghu Marine National Park: a no-take zone, a bottom
gillnet ban zone, and a seasonal bottom gillnet ban zone
(enforced annually from September of the lunar
calendar to February of the following year). Name
comparison: Dongyuping (Bl ££), Dongji (B ),
Jiangjun (5, Qimei (1538), Wang’an (£%Z7), Xiyuping
(FIBLEP), Xiji (P25).
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T3 PRI R 2 Y5 B R A R T 5 [RE A R
PRI - (Rt B ] REAEMEM T SREUEE
B RRAE BT EE W T S B R A
Frefiniyg s R REORFE W S - oAt AR REENE (R IRy
SEWERIRGTINCAORTE  (BZ=EPER ) - BEIRER
I SeaE FeiE SR - eV E IR # & (partial marine
protected area, pMPA) FRE 2 Bt 1Y A A H H

R {HIRG HHRR R B L s A i 92 16 H T
TERIR B RS - MHRHR PR AE RS A aa BURR ] - #
I8 BRI SO AR - (e R SO
SN ZRNE  EYEREARE - (Bohnsack,
2011; Alés and Arlinghaus, 2013) » [K|[tt » FHEFR
RAE BT TH HARSZ ORI B SE i i RE T ry A= R
P - AT e R REAE S B R e R
it PR AR A )5 e R ] A2 %

TEAMSE - Relgig DL B iGs » EEHITE
BT ERB G - BRI #E — 2B R
IR /TS B A E Ry E ek - B R 7Y
B LIS RSN DA I ER o A R R G A
B - AERE TR STV S H AR
FERYE PN B - A BRRR R S A oRAERD
BRI B » G HE HE B B R AR R G T i B AH A R
RINB% -

FOREEL TG {4
— ~ el A G R

FEEZITR )7 VY 5 B 28 A [ B HL Al R 40
i 53 B2 R SR TR SRR T IS B
FUEIEERLG (Fig. 1) o HriEI5RA ESRAEE] 6
ERATEG - AL FEPRIEEY SRHIEE (A) ~ PRIBLEE PG R A]
sk (B) ~ Sy rufiligis (C) ~ Py Il
(D) ~ WS (B) Se it o i oAb ] v bk
(F) o 53 JE55 0 S 2 g ek R AR 8 S 2 P v () = Sl
B (G) KPR MR ER I (H) s
(Table 1) - R7fABIZE BRI 6 &R EE AR
AL ST 25 v i e JEC TR 2 i A v e
BA o Bk — B MESE AR IE Y DU I R BS
A F B R AHBRRA SRR SE LEY R A
EREEHEHEERSER TEAER 1 kn’
(March et al., 2010; Alos et al., 2011; Palmer et al.,
2011) » (AR A SRS AT ERREE R AR 1 km >
R b P R8 F I h ] LA S SR R g fRease it
M ST A TAERA LB (Al6s and Arlinghaus,
2013) -

UL N » 75 2020 42 5 HEZE 2021 4 11
AWFRAEIIEN - 9 A e —Hh & 8T —X0E
1 /NRR—SCRUI AR - SR E AR 3
A o {5 8 B Ry — MR R HE At 8957 (i T e JER



B T VY S B S Bk — SR A 3

Table 1 Locations and profiles of the sampling stations in this study
Station Coordinates range D(enﬁ) )t h Substrate E\l/)‘?)?t?)gmergitilnr:e?:‘?;f:iiﬁegi Sur\(/teir?if)orts
A ;;:1 gigg:m: ngglgggig 22-29 Reefs, rubble and sand  Year-round closure 13
) BN BB s ottt S
S AR St ST —— R
o NI oy g S
E ;;zlggggjmi ngjl ???:E 13-36  Reefs, rubble and sand  Year-round Closure 13
C NI e e SR
¢ I IITIOL 1o e S
H 23°20.400’N, 119°32.400’E 1625 Reefs, rubble and sand Seasonal allowance in 14

23°21.600'N, 119°33.600'E
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RERE AR A A BREE - A Ba AL AL RE RS LR
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T E YA T2 B i R (U,
1993; ARSE, 1993; #E, 1996; V1.5, 2014) K#gpg
ERHE (A8, 2014) -
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ffaRE (Nemipteridae » f5H 20.21%) » HAR 2R
Rl (Labridae {56 18.19%) FIZEERL (Mullidae:
fiitk 13.78%) - DUSREIT S - $EBE R 2P
WP Ryt SR IR IGHE RS (Scolopsis vosmeri
ikl 17.29%) ~ FESHFARIVEEFE ¥ (Choerodon
azurio » {5k 11.11%) KfisFl (Serranidae) HYPERT
i BE f4 (Epinephelus fasciatomaculosus @ 15 kb
10.01%)  DUN 53 BILAREE R 2143 7R A
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ARRFEACBIR A ERHR RS 978 B fa
FEREAS » 23N 24 B} 96 il > Horpdg 12 B} 52 FEifE
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Table 2 » H oo i B W0y R Ky BE 5 AR
(Lethrinidae) A4 %I #8 FE & & (Lethrinus
rubrioperculatus: {5k 10.94%) » HZ bR FCHE B
(f5 H 10.63%) K %& i\ Bl 19 % 7% 15 #F @
(Parupeneus multifasciatus » {5Lt 8.79%) ©

Table 2 Top 10 catch species in the waters of South
Penghu Marine National Park

Rank Scientific name Proportion (%)
1 Lethrinus rubrioperculatus 10.94
2 Scolopsis vosmeri 10.63
3 Parupeneus multifasciatus 8.79
4 Trachinocephalus myops 7.57
5 Choerodon azurio 6.85
6 Parapercis tetracantha 6.44
7 Parupeneus spilurus 4.50
8 Sufflamen chrysopterum 3.58
9 Halichoeres hartzfeldii 2.45
10 Scolopsis monogramma 1.94

HE— oy FER ~ PRI P sk T 8 4R 557
- A 20 Bt 74 1l > HepAg 6 B 23 HifE

TERZIB R ERIE - B BUR AT 10 FEEEAN
Table 3 » HADURIHERER ((5k6 17.77%) &%
HX FsGeafa®t (Synodontidae) YHERTHN IR
(Trachinocephalus myops > {5kt 12.21%) DURc
Bl (Pinguipedidae) HYJ PY ik #¢ fif (Parapercis
tetracantha » {5k 7.72%) - HpfgRl (Carangidae)
TRFGfERL (Dactylopteridae) ~ igfi#if} (Elopidae) ~
fiifsl (Ostraciidae) ~ #ffiF} (Pomacentridae) JEEEE
fi#F] (Rhinobatidae) %5 6 BHEAE LGS FIIE -

Table 3 Top 10 catch species in the waters around
Dongyuping and Xiyuping islets

Rank Scientific name Proportion (%)
1 Scolopsis vosmeri 17.77
2 Trachinocephalus myops 12.21
3 Parapercis tetracantha 7.72
4 Choerodon azurio 7.18
5 Lethrinus rubrioperculatus 5.75
6 Parupeneus multifasciatus 4.49
7 Halichoeres hartzfeldii 3.77
8 Opistognathus castelnaui 2.51
9 Parapercis pulchella 2.51
10 Parupeneus spilurus 2.33

TER ~ PH LR R 421 EEfa 20|t 17 B
64 1 - Hrpg 3 Bl 20 fEE{ERLIRE IS -
FE B =aiRiT 10 FHFFEAN Table 4 FLAERE S (I
FE17.81%) b BRI R - HK R Brfiie
% I (G 14.49%) Be K AU yig ki
(Parupeneus spilurus - {5 kb 7.36%) - Wi f Bl
(Chaetodontidae) ~ i} (Diodontidae) ~ SfER}
(Haemulidae) Se#BEFFRL (Scaridae) %5 4 BH#EAERX
T -

2. LIS L

PLYGIIARELEREEE] 561 Bf > BE 13 R
53 Ff - ISR B SAIRT 10 FEFFAN Table S -
FEBuR 2R R R ERHERREE (5L 23.35%) ~ B
WO A (fhEh 22.28%) REFEHA (5L
14.97%) = gkt (Kyphosidae) fEfERZIRHETHER
¥ -
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Table 4 Top 10 catch species in the waters around
Dongji and Xiji islets

Rank Scientific name Proportion (%)
1 Lethrinus rubrioperculatus 17.81
2 Parupeneus multifasciatus 14.49
3 Parupeneus spilurus 7.36
4 Choerodon azurio 6.41
5 Sufflamen chrysopterum 6.41
6 Parapercis tetracantha 4.75
7 Pentapodus aureofasciatus 3.09
8 Scolopsis monogramma 2.61
9 Sufflamen fraenatum 2.14
10  Variola albimarginata 2.14

Table 5 Top 10 catch species in the waters around
Wang'an island

Rank Scientific name Pro?;)r)tlon
1 Scolopsis vosmeri 23.35
2 Epinephelus fasciatomaculosus 22.28
3 Choerodon azurio 14.97
4 Parupeneus multifasciatus 5.35
5  Cephalopholis boenak 3.74
6  Parupeneus ciliatus 3.57
7 Parupeneus spilurus 2.32
8  Synodus jaculum 1.96
9  Opistognathus castelnaui 1.25
10  Synodus ulae 1.25
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SIIEY 18 Bl 46 Fif - i LAY Ry HE TR REFR
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B 10% -
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KR 2R SR LR 5 fR (5 R Ry 10.41%
HERFEE LS ASE 10% -

BIZ N ENHE ARG 28 A - maiht
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HeErPhl R -
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R 6% -

BEREAREOR 246 B 43R 13 B} 32 Ff - If
R RE AR (IGEE 26.02%) ~ RIKHE
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FAZEALEYME 190 B2 F 5 11 B} 32 f - B
TR IR Ry A FCHE RS (f5EL 24.74%) ~ BE7F
AP (5EG 15.79%) KEEFER (fhk 13.16%):
HerfafE G LR 7% -

AR TR B 2 B3 > Hp DA
Rk 7 L -

o g T

R Y 4% T — S
BN > S BIEH BB T ~ I B B S
SRS ET H « I » M
R 0.621 - 5.739 2 > BB %
OB PR (D ) - SRR AT
DG (H HISh) B R
WOE R RO 0.673 - 2.840 2 e
[ BIHERK TR ~ PIgR (D MG, » SRS
B B{EA TR 2, (H I) ; 190 ST
WAL AT 0.6630 - 1,000 2 » ZFE5R - PHLET
T~ PRI M BUR AL (A~ D E~F
i) » TSR BT - OB, (B
IS » AL AT R S AR 4
e p KT RE R S SRR I S0%L L > [
TS B 7 5 -

SRR 2 B M 5 T B A IR T3
#7 (Table 6, Figs. 2 & 3) « PT84 /7 M HTHISE B
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0.144) » L g BR B3 1 (P R o ey
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Table 6 ANOVA results for biodiversity indices across survey sessions, testing differences between areas and seasons

Richness index (D)

Diversity index (H’) Evenness (J')

Variate df F p F p F p
Area 2 2.151 0.144 n.s 1.955 0.169 n.s 5.250 0.015 *
Season 3 23.076 < 0.001 ook 32.022 < 0.001 ok 9.242 < 0.001 ok
Area: Season 6 0.520 0.786 n.s 0.746 0.620 n.s 0.665 0.679 n.s
Residuals 19
Notes: n.s = not significant, *p < 0.05, ***p <0.001
(a) (b) (c)
a} 1.0 . -
To2s ﬂ __é 5 - Seasons
fé 0 *El r‘ * E 1 _$ iﬁ iﬁﬁ A:“ 0.9 ‘ Spring
. T . T a7 — é é ‘ﬁ ‘ Summer
Fig. 2 Biodiversity indices 2. <3 - = * = B A
n 1.9 1 w Y- fw
of catches in the three g @ 2 ? p i s
. . . =10 2z El Winter
sampling areas. (a) Diversity A ™ g1 0.7
index (H); (b) Species ;0 5 @ s RN
richness index (D); (c) IR LA R RT RS
Evenness ()'). Areas
(a) (b) (c)
D,. 1.0 &
;': 2.5 ;‘ ‘-ﬁ 3 5 -
W ﬁ —$ * E _Ijé ﬁ I Areas
E 2.0 * § 4 ﬁ“ f % ‘ Wang.an
-‘?n 53 - EDS- - B Yuping
Fig. 3 Seasonal variation g 72 % & B
in biodiversity indices of & 10 %, 0.7 *
catches. (a) Diversity index e 2 — n
(H); (b) Species richness %Q{\\‘Og \@“‘Q ?\\\\\3“‘%\0\‘5‘ %‘?{\\\2\3‘“@;\‘“@2&\“@( @{@2\) 6\“’\1 \\&\3‘““\@\ RS
index (D); (c) Evenness (J). Seasons
SRR (p=0.786) [HE TR E Y FEARZEAR S AR R T VY I B S 2 s ]
ZEAIER B (p<0.001)> Hrh X ZfE R & HETTIOE > FEREH I 2 R A A A

RN H M= -
VIt S (H) A2 A5 5 50 Bl S5
I 2T Ry B BT RYIKIZR (p<0.001) Bf#:
TR LU e Y B 2R T 28 LA FH S b 5 o
B (p E2 0T 0.169 J 0.620) » Z=HifE[F]
BEDATEZ (NN R =F (p<0.001) -
WIS RS () | K
S BT BRI BT Y 38 AL RIS ST Y
SENIAAK SRR o) s B L RG
LEEE (p=0.015) {E47 DAZR B fe oy BE A B2 2K
# (p<0.001) - HELEELLILT > R~ PEEHIIAIE
P2 R R MR R (p=0.012) &2
HIEEE SR HE == (p<0.01)-

= (Welch’s t-test ¥ S & i p{ELRy 0.569;
VIR p HEy 0.810; 55 EHEH p EHE
0.671) » Tm[AIARES LAZRE Ry i £ B BRI -

= HIERER T

i PR K A A T T s G o L - AR
NMDS ZifezefilsrAnlE - nIAHE AR ~ P
SefAE A L Il S A E T B i RO R o)
PARVEERE (Fig. 4) - LIPS HINE S AR
JERH R Ry — 20 N ELER ~ PRIBEF g i
Bk o AR ATIUAE R P thRE B BRI
X (Fig. 5) > IR > ToLUR ~ 74
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Fig. 4 NMDS ordination of catch species composition
across three areas.
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Fig. 5 Dendrogram of cluster analysis for seasonal
catches at sampling stations.

RDA S3AfrHh# & 736 ~ i s AN B 55
[RIR » ST - SR - R R RS S YA R
RAARIE S [RDA AL 999 K& Hutnbs
(permutation test) | * F=15.7937 > p<0.001] > H
R ETAIR R TR R AR 10.00% - B
JEYIRERH s B SR (PRDA FRRIAE 999 KX

EHARES N F=4.1095 » p<0.001) » [ LIYEHK K%
T B g YRy E R E AR R > TR
HERRERRY 21.62% (pPRDA AR 999 K EHuknls
T F=1325p<0.001) - HH5 ~ FHIERRIERLL
TR R ~ DUfaee s i AR FCHE ik i 2 = T
R~ PEE TR R ] 2 1 2 A~ KA
G~ % L (Balistidae) FY <5 8 5 5K i il
(Sufflamen chrysopterum) JzRTLEREE £ B HZL
SRR DB R A B AR~ RO LRI - B554
P £ R AR FCHE iR Fy = SREL (Fig. 6) = Bb4h > 7
PRI A N SRR B e A 33 (pPRDA 1
RILE 999 X EHakaES R F = 0.9408 » p=0.508) °

0.5 E. fasciatoiaculosus

P. multifasciatus

0.0 S. c}W

L. rubrioperculatus

P. tetracdnt 5. vosmert
T. myops
-0.5
-1.0 -0.5 0.0 0.5
PRDA Axisl (21.62%)
Fig. 6 Bi-plot from Partial Redundancy Analysis

(PRDA) investigating area-specific effects on fish
abundance. The percentage of variance explained by
the first axis is shown in parentheses. Triangles represent
the centroid of each category, with Wang'an area
serving as the reference group in this plot.

VY ~ 3G ke CPUE 434t

Bl 2% v 3k e 2 B i PR KA A e R
CPUE HyBMLEUR - IEE /R 2 - 51 indiv./hr
] e E R E LA (H k) i
RARE AR ZATR - P g (F 0E) > BT
VU S R DARKZRRT R ~ P s (B 3
B%5) 3 CPUE 412 0.336 - 9.60 kg/hr ;2 [ » il
HEBRAEE 2R R 2 (H Jlh) » RREIRHE
TEAZRI[E —HE > LIRS 7 Y Sk = R 2L
PRI ~ P e = (D HIE,)

SN TE B A R S CPUE -
SRR AT - HIRREE S EEas
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Table7 ANOVA results for catch abundance and CPUE across survey sessions, testing differences between areas and

seasons
Catch abundance (indiv./hr) CPUE (kg/hr)
Variate df F p F p
Area 2 15.280 <0.001 ok 7.077 0.005 ok
Season 3 19.637 <0.001 ok 13.541 <0.001 ok
Area: Season 6 2.255 0.082 n.s 3.390 0.0191 *
Residuals 19

Notes: n.s = not significant, *p < 0.05, **p < 0.01, ***p < 0.001

pEs > RIS L SR s (Figs. 7 &
8) > KI5 AT S B R ek S IR A
HAERREARERR (p=0.082) i s 1
bek e 2 T FAT SN B B A& (p < 0.001)
(Table 7) - FERRCA LLERGR T ELHBIE K

LR EE RS = A RS VY ik (Figs. 7&8) - —
I8 7 AT A, ~ TR R B A T
RS RE LU R
% (p < 0.001) (Table 7) - H4 LR R FJi25
CPUE BISIZe il - BB R (p=0.016)

AIRE R R SR PEE (p<0.001) FER~ 7Y 2RI LR 2 KRB = A3 > HaRH
PP (p=0.002) > [IH ~ PAEATER ~ PRl RIEMFTREE TR - AR RS R

SRFEIIAERAE (22 52 - SRBEII S - U AR

TRHSAE IS BB CPUE 7T B Eigh

FHHT ARG - TS RNES (b= FHIMES OB - B s
0.012) - Pl BInEE a0l (BREL=E, 2017) -

" "m i~ IERE T HT
110 L - LA AT LA K A o B AT
S B e USBSRAD o RSB R ECHEBRA -
e B Ee 0 ME g T KIUSHHEL SRR R - SR
5 - e W _ e &S SRS lINE SiE v L i

\'.'.=.||-;_'...|n \|||.||||;_', Ji '\‘..1|;_<_=...||| \'II|.}II!_\_=| Ti

Fig. 7 Variations in (a) catch abundance (indiv./hr) and
(b) CPUE (kg/hr) among three areas.

L0

_m =
- i}

& ~ 3 a 0
) ot o o na o &
A i o s W 3 o s
A 0 A B

Fig. 8 Seasonal variations in (a) catch abundance

(indiv./hr) and (b) CPUE (kg/hr).

CPUE 7EZffi AL i By i S AR -
[ 5 BRI e AR (R - i =

TR RTINS AL SO TR (Fig. 9) -

BEAE A S R AT e R T VY B T A e
A FE e SR R AT TP S
By 25.24 cm » HAER - PRIBLIE SR 25.59 cm > BR ~
PAE e R 24.72 cm 0 iR ZAER AR 25.08 cm »

- 'j. - S R AW R B SR (Welchs
" ;if - . ANOVA, p=0.646) -
5o W) B ° o

B ZEF I IR O HE B 1 88 S 2 88 R AT
JIVUEs Ry 16.40 em » FHRER ~ PHIBER ISR,
16.43 cm » B ~ PE TR R 15.74 cm -+ [ L2eghR
ARy 17.56 cm » SPIIRGRAT S 20 KRR
VHIE YRR, (Welch’s anova, p < 0.001) -

KRB AR S 88 R AR e T DY S i
5 31.00 cm > ELAER ~ PRIELEE G R 32.05cm > B ~
PaE R 30.55 cm 0 i ERZAEHR AR 29.92 cm »
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Fig. 9 Box plots of fish standard length (d)
(mm) for dominant species sampled
across three areas. (a) Scolopsis vosmeri
(n=235), (b) Choerodon azurio (n=151),
(c) Epinephelus fasciatomaculosus (n =

Body length(mm)

136), (d) Parupeneus multifasciatus (n =

116), and (e) Lethrinus rubrioperculatus

Wang.an Yuping

200 -

300 |
150
Ii Wang.an Yuping Ii

(e)

Wang.an Yuping Ji

300 ‘

‘ 00{
150

(n = 1 10) 150

TSI RORBEBIET L7225 (Welch’s anova,
p=0287) -

5Eh AR RS R A TR B [F) AR I 2
ZH (Welch’s anova, p=0.716) > S iaEAE R H
VY Ry 24.15 em » HHER ~ PHIEERR R,
2429 cm > B ~ PSR 24.09 cm o [T B2
HilEy 24.63 cm o

AR A ISR ELEE G SRR RAE
FA TP STy 23.46 cm » 7R ~ PHIBLEY A58 18
ke )k 21.44 cm > BH ~ P55y 24.32 cm » SR2EE,
ARy 22.44 cm - B ~ Y5 B RS R AR BR ~ 75
I EE g, (Welch’s t-test, p < 0.001) - E g IR
FrET o

LA S BA WIS A fG RS

F B A P B R AT B T VY S TR AN AR
L -

T

T

M 2008 G ] AR R I ek e A R B
FHHRM - REFEBIZB BN /K RS o B R R
EHEBIVIRIZE T » R R E AR R I
AREMETER (Hsich et al., 2008) - HALFFLEEIZA
FHEANTFE - CEEZ I T TR 1y i S 1 b
ARERAA > FRREEN B L D B
e 7 VY SRS S s BT N (BREEEK, 2020)
AL W AR 2 B DU T RE i A A T
HRER  FREZ T W R SR (A

Wang.an Yuping

Ji Wang.an Yuping Ji

RE A REEE P R B IR B IR R (R,
2011) » FLEARZIHTRE 77 VY B A R B AR A BB e
WSEEPRVEEN - BreREE SR E SR
B G BLRE - Horh 2 — 2 A H RN E IS e
FrOREE A 5 20y Eie o ARSI RS - T2k
TR TR BR LA RUE 48 B8 = BETE T /) (Birkeland and
Dayton, 2005) - fff Of & i £ JEHE A0 AR &
(recruit) » 3£ 7] F] GE ¥ ] 3% v 3k 2 A i ) SE
(spillover effect) (Pauly et al., 2002; Botsford et al.,
2009) ° SRR S e AU A & SO Rt #57
By e EE s M ATEME (Tu et al., 2018) - ££
—BERRE W YRR A R S o SRR BRI
S B KR S B A P 5 R 52 TE [ AR I B
FeE 5 (Alos and Arlinghaus, 2013) - 2152 AH B FEE
B e DR W i 5 RS B AR g By
BOR » FRTREE P R AR < R SEE IR
L o BN IE ey  AEARFZE A L] i i,
— AR TR T B R U5 Y SR B AR
WSR2k - B2 TS R R B S R ARG Y
ik _ERUANE] o 2RI > ARG SR AR BRI
F TS ARSI TE BRI - FlE B AR I
JES RIS ARG A RIS -
TEEZIR T VY B B2 A B L 1% - RERGRA
Fir B0 Sk A SRR B 2 I A ES - SR
N BRI RO B A BB B SR IR [ s 2
(BRERZ, 2017; BFELEY, 2020)  {HIEAKITEATHS
SRATEERE| - S ) CPUE St IR ZRE
g - (HALORI A BB R S U= R rE
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TIVU S 5 MRS EY I - SRS F Rt B e T P
S e/ NS LB B (PR
REE T BT P PR A% I DU AR e S A2 e
RATEAR o MER—328y ~ BRAER ~ R ~ TR
B AR R R TS - ARG
V] B P T U A ~ SR MBS B R ~ PR
ERHEE Ty SRR TR BRI TR SE BN - RS MATH]
PSRBT ER A RS AR~ R
0 Al ~ B > Al >~ R (Lutjanidae) g
RGBT S R R EA S EAT R ELE,
2021) > MoFHEANTFE NS B T B & i 25 H AR

SEE I (Lester etal., 2009)- ARELHE (2011) f5
HH AR R TR SR i v B B Ry B TR R R E
W St DR D RERY T IAT » 7R3 R PR Ty
[FIRZEE T BT M PR 2R RE
5K » ATREBLAR R AR R AR -

ARFFERT AR REUR - AR RIS S S
CPUE - JR R S B s
IRIERY s B SR - AF—Lep S e F ey
FHBARZE Rt B BUE A B G (Westera et al.,
2003; Letourneur et al., 2008) » SR[EIREEEAE LTI
AR A R - AISE— SIS RE R 2
B2 G B GE 0 R B N BB RS B (3R,
2011) - BRI B 2 B P TRENR H 3T 2 N RIA
F 0 bR T RO R B HIEIERE . (Bell and
Galzin,1984) ~ J&REEE % (Letourneur et al.,1996)
FESEAEED Sl FE (Lecchini etal., 2005) 4b > ATy
(- st T RE S T RO R R ey A
1t. (Westera €t al., 2003) - [KFijit% 2 RFTFTIRE
(i E A SRAHE] - (Rl EZ RS SR 2 R IT s 2 K Ry
W7EEiEAE - B 2 KA RRERErEERE
LB Rl s B TIPS - AT —P SRR
e R A RERRHH -

RN AR RIS RIS ERLR - ik
e R b #R > M R AEE R S E 1 I I R
(sequential hermaphroditism) £ 28 1Y 4: 5 48 8 =
F BhLENHMPEBE TR E2ZNEEEN AR
LRI 2 B A M Fe R SRR SR AR A5 78
& -Kusen (1991) 7344 HAJUNIL ST FREREERY
D BEEFEEARAR - BBRLREANR]ET % HoAth
U FRURE Ty ol E % JE Y I £ [R] B8 (protogynous

hermaphrodite) a4 o BERTE HAA IR EBIY]
MiEME (primary males) HUfEHS - (EYFERLR R
HERAAEEEZYHETRE S HEME
(monoandric) JRECELGEENEM: (diandric) RYREFE-
T FRAE VN A B R S A d MR AR S
KK TRy 28.50 cm (FRHERE R ) - AWSEFTHIIERR AR
RiEFMEE - (HHT A BRI
RAWFIE ] & 2% - R ICHERREE 2 A KGR A H §
BAME R A AT B SR - PRl
RSV A/ N R 2R B g - ]
RE WU R Ry = 52 - ([HE TR
AT G KA A TS L - REE LN
VIEW A REREAL g% - RILEHRILE Bl
T RAvfafE — - 98 Bandai et al. (2020)
EIUINE T30 R B S AR ARG - BZ AR Ry
HEMESERS (gonochoristic) » HARRIRE S gt EARE
HIERE — M (dichromatism Bz dimorphism) ° {3
AR N R By 11.54 cm (BEHERER)  4E
VEIARTRESHY 7- 10 HZRT 5 MEMERRA T NS
HERAIE 21.54 cm (FHERSR) - HR—Fh S KE
IREIRFIE - AWFFEATERERAR S ek - %
THEHEEIAR R Paviov etal. (2011) ¥HBEF BT
TREFHIRRSE - B[R] R SR R R AL S —E E
—EL REINRE - ARJEIA 2R 11 H BRaE
5 HZ o MEFPIRIR MRS RAI Ry 11.00 cm
(B XE) » W) K MR & R A R
10.00 - 12.20 em (B X&) [ » AWFFEHRENER
AL EEZRR - WSRO MR A
MR AE YRR - RLEERE G R A
FRE B R 2 R R o AR (bl 85% DL |- Bl
HoAh R REAIIERE 5 £ (L. haematopterus) ~ &
W HE 5 f (L. miniatus) ko 7 W RE 5 (L
nebulosus) & Fry e 5 i b = A o (E E Y H H B A
o PHBARFEHE HRLEERE 5 Uk Sl o M e
[ElfEFfE (Ebisawa, 1997; Trianni, 2011) » fR4EA
FEIBRFE B I BRI B H b - i ik
TERE AT SR N 4 - 10 Hi 2 - mbReRkEt
SRR SRR AE 6 - 8 F I - MM iR/ [N
HERAETREE Ry 26.40 cm - MEBREREEE IRy
23.80 cm (B X £) (Ebisawa and Ozawa, 2009) » 7K
WS AR S I AR A TP SE B RE RS Ry
HeBIINA 1 B R AR TA A Bk e R AT
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HRHE— ST Fen DR - 312 Mt a1
Fan kR  EAIRERESL - iR e ER E
Bk N R E BRI EE - e MR R
HERGENEE - il TRER IR 251
FRAABERRE (hyperstability) - iy BB IRF]
WA BER B IR ERS: (Hamilton et al.,
2016) - [Ait - Rl REIRIG DUKENH > FEEH
BRI e o A B A RE S P AN, - (3%
A ARl H R L AT R S B R i LU E PR
# o

AW FRAEE W] 5 VY st TR A ] Y 2
() — 2RI > DL AT IR ol b S R - B
SR TE B AR DL - N ERZ AL 5
NIRRT AT A S - DK e IR SR B
% - S DUE 2R A A R B T A e T
fili; HK - HATEZ iR 220 LS - E2
L 7 TR JEC TR 2% 1A 6 e JEC R 2 T T 2 e
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i o IR oR RESRR IR HE le bz S P A i i P
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Four Southern Penghu Islands
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ABSTRACT

The waters surrounding the Four Southern Penghu Islands are characterized by high biodiversity and well-
functioning coral assemblages. With effective conservation measures in place, these areas have the potential to
serve as ecological refugia and genetic repositories for the restoration of marine resources throughout the Penghu
Archipelago. This study conducted a two-year handline fishing survey in the Four Southern Penghu Islands and
adjacent waters to assess the impact of current management measures on local fishery resources. Over the course
of the survey, a total of 978 fish specimens were collected within the Four Southern Penghu Islands National Park,
representing 96 species across 24 families. The most abundant species was Lethrinus rubrioperculatus (10.94%
of total catch), followed by Scolopsis vosmeri (10.63%) and Parupeneus multifasciatus (8.79%). In the waters
around Wang’an, 561 fish specimens were collected, comprising 53 species from 13 families. The dominant
species in this area were Scolopsis vosmeri (23.35%), Epinephelus fasciatomacul osus (22.28%), and Choerodon
azurio (14.97%). Analysis of catch diversity indices indicated that seasonality was the primary factor influencing
species composition, while no significant differences were observed between the national park and Wang’an
waters. In terms of catch composition, the East and West Xijiyu waters were more similar to Wang’an, whereas
seasonal variation in catch composition was more pronounced within the national park. Significant differences in
catch abundance and catch per unit effort (CPUE) were observed among sites and seasons; however, the national
park did not outperform the Wang’an area. Seasonal patterns showed that winter yields were significantly lower
than those of other seasons. Furthermore, size analysis of major target species revealed that fish caught within the
national park were not larger than those from Wang’an. Previous studies have demonstrated that the effectiveness
of marine protected areas relies on appropriate regulations and rigorous enforcement. The findings of this study
indicate that current fishing pressure on commercially valuable fish species within the national park remains high,
and there is a lack of sufficient reproductive biology research on key target species. These results underscore the
need to refine existing management measures and expand research efforts to strengthen resource conservation and

sustainable fisheries management.

Key words: South Penghu Marine National Park, angling survey, marine protected area, catch composition

analysis
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