TEMEE AR BRIk | SRR A R
THE

AN ER T I AR R BRSBTS B T
BEIRII R LA HE B EIREER - (HERES A2 RSB 2
R o ARHFT LAV R v B Y AR f R S R R R KR B B 5 0 R 1997-2013
I 17 R AR KRB IR TR E T - HEREEE)EE -

RIBHG R R » Z2ETE R IR DD RE &S (Saurida undosquamis) Fyfx 32209
TR EREE - KBCKIREY (Priacanthus macracanthus) Fyix 3 2RI KIR G} i JERE
Fe o S REFR SOR R A S X BLLLZERE 100 m — 200 m JiE CPUE 825 o 11 R BB R 3
EUf RE R e KR SRR & IR A B R AR T A » TR EE B LR AN » AR K
AREH CPUE B9 L7 » 100 m /K EEAYIE BN By RE 2 CPUE 28 (FAHR - Bl et a)
I B i e o i 5 2 B R o MR S B R e A Ak ni R AL R I G MR T K g IR
& AR EEAEE R BRI KRS I KEE A (R R R KR 9 &
JEEIE N -

AR FTAERAG FIA AR R K SCRE R T H R 2 TR LEEEKERRE
TR SR - THII SR E) » W F Fy R FESR IS it 8 < EH L2 E R -

FASRER - EE ~ JKCSCERET ~ MM - FoRkf - KHREH -

ot

IS

48 FAO (2010) e » HEUKKIE 53%00RIERSEE IR Fa s ity Bl
CRGEF R EMIRE - 5590 32%REPEMC WP ~ AhiE sOEEA IR B k1R -
AR L RSB R A - BR TR ERES T RERYHE 71 B A S I i flir i g HE 55 (K 32
Gh RSB BRI BN R R R R PR DR AR R — - HERIETEE
HEEGHAEZRE - A —HEXIRESERANEZE » el B EEYEIR
ARRERY S8 » FE R /KEMEEIKIE (Cushing,1982; Glantz and Feingold,1992) - HAEE
Kawasaki (1995,1999, 2013) it &1y " BURERCES | (Regime shift) Bl - 2

1 TR Bg/KER P T EE RV o0
2 FEEE BE TS ¢ cclai@mail.tfrin.gov.tw ; EEzE © 07-8218103#212 ©
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UK EREEERNY T A (8 BERERES - IR ER R - #EHE
AEFEREFIEE R G RIS RNEE o &R BRI R R IEE R EEE -

B LAt S AR W A - 2 R B I I A B - A SE &R
VLR B BB S - D REER o BERBININTFEE DL E — RS s A
HIEER (A0« YRR AR ~ [0 - il g R) IRFZ28E) | TR iieiE
Fig AR B I & R A S o AT SR (Tung et al. » 2003 5 Lu, 2005) ZsZ A

TEW I CE T SC s - B - @ - 52 - 88 - 20l - BREN
WI5ERS ~ A B B T T 988 (Lee et al., 1999 5 Chen, 1980 ; Sun,
1988 ; Yeh, 2002 ; Chen, 1999 ; Lee, 2007 ; Lee et al. 2011) o {HBJ A R E B BT VS
WE EE A = A IR HE A i SE » B R SR T JES E R R P oy s B R e 0 5 A
I FEHE e » B RRERE BN T BEECEE R RES FI - R
WEMTCIE T - RAEEE )l R A R R AT Ry R Ry OO -
Mendelssohn et al., 2003 #i%Z 1950-1993 FEyiiR EELIEH - SaRNEREN: Al
FEVRIRE ETFmBEH =R BTt 1 PEE: f (Arcto-Norwegian cod)fy & JUAL E A FE R
frefg B i BB BB - (ERZIANY - HAEINS S RILEY - MR IR - HEINS
HIIA 3% (Sundby and Nakken, 2008) ; Beamish et al., (1997)3§H] » ZEREZ{LEIfHE 5 [#E
VKIS 1-2 BERYSE AN » R B ACP RS £ (Pacific cod) HYZEDNER D =RE i AN FI 52 2 -
LB A RETHGE T B pg SR E RIS 5 10 Dulvy et al., (2008) ¥t eI fakd i
1980 -2 2004 4 » 25 FMRVEHE - (EREEBIZET - H P EBRE A E %

TS 3.6 1N R o AW S8 DUE 8 VY v ek SO Ry BB - S BRATHE R VISR M
BT BRI RERR - AENFERTES - BEEER - EEZAAREE - fALFE
KN LB St Al 3 B R IR M & i SR U - DUS AR L [ SRy KR R e iy

TR AOETE » DUFIAR SR K FE R e B T /K R R L B 2 2% -
MEEGE

WM e TR L R RSB R Bk S fa S M ~ AR B AR RE R RS -
EHHRE R TR TR AR A ~ AR R B 5% JJifa & (CPUE) » &8
R AR TER E T RS TR BB R B BRI B EOH W R AR B R - B
UM AT H iR R AR IR B8 B nI 2B N FE - (E Rk B TE I B 2 B
i -
—  EFIRR
1. SR
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WEERE B 1997 FRUEEE R S M E ~ FEE S b B A i & i 7 JEEHiAE
REA » 430 Ry 4 8 ~ 10 #8 J 16 e H g 2 WO - DURAS E IR s ke A Fe
& SR B B PR R SR AR o [RIREAS Y F v S8 e 2 v 0l A oy 3 25 el S R A T3
o3 - SRl EEED TR ERAER - RIRGIRHREATLL TRLEHESE , 58
Z o KbE R R BRI =R ETEE - 8K - BE AR EFEREYE
ERL T -

BEAN » FoAM 322 158 P8 i g i KBS Fa A e it B s - B RO R T - RS
P ERA e B ERE  ZBEBREFTRAELZRENM
(http://efish.fa.gov.tw/efish/statistics/reportmap.htm )5S H 1998 L2 2013 £ HAZ A fl
FHMER - FREEAREIREER < 2H L -

2. IREER

NS P R v AR G M R By 118.5°E~121°E ~ 21°N~23°N » k25 818 28 P g
TR HE A R R 1997 A HURERE 10 m EEZREE
K BRI R AT B R B B AL EIIERHE R -

3. BIAAEER

ERN VL » ) TR AV - 5 R R kK » IR Ry RS B 4
Z— o Ry THRHZR R EREW @ SRR R A B EBYEE DB CHIAKESE
BT 15 B P P Y K SCER B i g - ST s IR M SR TR R - R SR DL
Y e St L 37 0 TP R A K o = PRI R AR+ PRET o Hk /K & B s 3 g JES A e Rl i U T
1% o HEK BB R B RS A FIF R 1997 £ 2011 45 FHR LML FrlliE 2 & H
Pk gE QLITAR) -

4. RAEEBIEH

AWFE R B F i SR M5 385 FE B0y M E 3 22 18 e I /K SCER B s B FR I
A TEERR (SOI) ~ £ EH ENSO 88l (MED) ~ KVrEHERERE (PDO) 5
R KFEHEEREYS (WPO) - tHE & K 2 5l b8 K H 5 & &5 M B
(http://www.bom.gov.au/) ~ 3B B K B EEF KRS B H U5 ( National Oceanic and
Atmospheric Administration, NOAA ) Hf% -

— B9 m
1. BA75)Jifa %8 ( Catch Per Unit Effort, CPUE)

CPUE j## 1F Ry I FEf SE B IHIRRBIEAR & — AR FE AP e s A i H B 2
WIERREHE S H RS ESEIR - DI/ NRRER S T 8O BAL (keh) @ ER
ZE I ARG R] F g B B a2 L -

2. BLEUFHREH 43 AT (Canonical correlation analysis, CCA )
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£:% Hotelling (1935) Frf2 AV EAAHR s34k (CCA) » B Ry —RiAS S #HER]
B R A TH I B B et » R BREY 2 RS 2 (E DL L A8rE (MERISE B R THIHI B ) o %8
= MRS - BEUFERH 2 MIREE LI I 2 RS B RR MM & T B A s KA -

A SR AH R 43 A ik B /K SCBR B R B AR A S i B T T - U
SIE (MERANRRE) LK SCEREEA T 43 il R B T HR R BB R 8 RS S K EFV
SATE (THIHIAER ) R AWK 1 » ARG 2532 45 P S 8 74 P Vgl o 2% e B 2 AR o P B
CPUE » & MR U KRR » CUHEET Pa re s 2 H il 3 ZE AR M fa 2 CPUE %)z 3=
ErRER B 1 -

THR
— ~RERER

REE 2012 4 1-10 H H PEEE I 85 sy il BV F S SR SR R RERURR AR 2 A
B RS S AR (Synodontidae) N 3 J& (genus) 3 7 ffi (species) HeA 2291 & »
IR #E 4 et iR & @ R fa il (Synodontinae) Y EBEMEES (Saurida undosquamis)
ebilEm (47%) » HR B[Rl — B Z e &8 (Saurida tumbil)(33%) » &2 KEEAET
¥98}E (Trachinocephalus myops)(18%) » SHEVEB ZMEEA (Synodus tectus) ~ FAFIE
8  (Saurida filamentosa) ~ #4 ¥ BF 2 (Synodus fuscus) . KX H ¥ £ 2 (Synodus
macrops) * DA FFERH 2 A 4 BT AF lizardfishes o B 5 1 43 FUAH T CATE B e 6 LL B i e
(60%) » HK FsZ U ds (37%) » KRSASEAEI REA S i & R R A/ NG bt e 22
WA - BB E (LG 3%  HMG TR SEAER-PFEAN R AR R
B ERYZREL o ISR BRS R T - HETPSE e i RER - fE R s ~ BOLEM
B FaE 32 22 ey 9 S 4 lizardfishes FUTEDEHE G B 25 gy i & - H BABEDUTEE i 45 Ry
F o S AEESANE 1 s e

1T AR B 2 1 0 R A o e R 2 1 i el T B A R K IR AR £ 3 3 8 10
T ARWFSEE 2011 45 1 HZE 2013 4 10 H PG i a5 R iy ik B fE SE SRS KR
AR AR ARG HLET RIS KIESIR] (Priacanthidae) N 1 & (genus) 3t 4 f# (species) £
A 3156 B LUKHESA)E® (Priacanthus) {844 Red bigeye fish FYAEEAIREY (Priacanthus
macracanthus) WIS (99.8%) @ HExD B E— By H AR KB KIS (Pristigenys
niphonia)(4 FE) ~ mo KIRSA(Priacanthus sagittarius)(1 )N E A KIREE (Priacanthus
hamrur)(1 B&) » HYEIERH BORS SR WA » H AT P e v A 1 AR Y R IR R} fe i B B DU
KIRE s o s Aol 2 fros e
— RIGELRES

LAPE e 1 AR A VE S R R P iEL 51 i PR T & ~ ) RE fR R K R S e B A e
CPUE [EA GIS B & EHRMEAE 4T » FH 1997~2012 DU R LA RIA K F S
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9 3R 45 B @ 4 A L DL #%) £k # /8% Genus Synodus

+% %4 /8 Genus Saurida w
1
M Trachinocephalus myops X 38 L 42 45 £

e b A A e
N T
Saurida undosquarnis it BE ¥C #4 ' d

Svnodus fiscusi® 34 B B,

bbbk b A - e bbb
il
Saurida tumbil % & ¥ 54

Synodus tectus /§ 5455 &,

Saurida filamentosafc {1 ¢ £ :
i Synodus macropsi B 3+ &,

L. PRSI R MR -
Fig. 1. Distribution overview of Lizardfishes off Southwestern Taiwan Waters.
7 vy A IR B o A R L
K ER &8 #} Priacanthidae X8R %8 /8 Priacanthus

Priacanthus macracanthus X # K 8k 48 Pristigenys niphonia B &K% KR &3

Priacanthus hamrur § & X828 Priacanthus sagittarius &% KR

2. PHRIHECAHRER > %D -

Fig. 2. Distribution overview of Red bigeye fishes off Southwestern Taiwan Waters.
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RFFTE PY R YRR 23 AR AR » AT R FERE 1 P e Ve B 5 X B A A R R 100 m —
200 m i o FH 1997~2011 4% A 7S5 REG CPUE fE/&8HE Lo fmBhReE (& 3) o]
H - FRERAEES Y CPUE K EEREA R HBE R SRR AR R - fER
iR - 0 12 2 - 3 HRIERS PR R - 9 H Bl R A RS ErE b
fmf% b R 3-4 Hegddtmmwe - 9 HdE R bR -

HRHR 9 = B1 % H 51~ CPUE srAfilE (& 4) "B - 4-5 H R RUIPERIEEK
AR R » (HEHF 1997~2012 8 H HIKHREY CPUE 434 Allgind » 7] 28 8 2
ARHREH I A —2 > 2000 4 DART - AIRSEEA Ry 4-6 H » 2000-2003 4 a1 AR =1 72
10-12 H BJRERHEE S E » 2004-2009 -2 k18 4-5 H Ryifadt] - {H 2010 2 3 4

WA S 10-12 H -
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= 9 . . . ® e s s s 8 s s 2
= <
% FERETN N B EEEE R 10
S 120 = o o e @ ¢ ¢+ 0 0 0 o CPUE
- S 120 o o . (kghours)
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3. 1997-2011 SEE {8 PG RS RER S
& ~ #&E-H B CPUE J3AflE (e K/
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Fig. 3. The longitude and latitude dynamic
distribution diagram of the average lizardfish
CPUE during the period of 1997~2011. ( e size
represents CPUE(kg/h) amount )

o

2 3 4 5 6 71 8 9
Month

4. 1997-2012 £F 218 VYR g R HRAE 2548
J& 8 - H il CPUE S AriliEl (o A/ M5k CPUE
%5 °

Fig. 4. The longitude and latitude dynamic
distribution diagram of the average Red bigeye
fish CPUE during the period of 1997~2012. (e
size represents CPUE(kg/h) amount )
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WHEEZ T RAIEE S BRI E ZERER - RIBRERH BB R E
Hrl& R H pl-E EE R T - MR R ER S EXE AN B AT CH
A-EERRASER —RIER S - WEELSEANEGMNEE 12 HERESE 1 H
]+ BRI L mT H1 P m v s S R F R v e 12 H R 1 H - 1 KRR SR R e8I R I E -
= RSB CPUE &#)EAF

FIHR BB R By R £ CPUE B &) (R0 5 Frors - $15215 A1 - J9Rkfi CPUE
8 4(kg/h)Z EifIERERI - SOl $5HUEE v IE{H » T SOI 58K iR 17 I - CPUE fHH
85%HIBERANA 2(kg/h) (18 5A) 5 A » CPUE &3 4(kg/h):Z Ak HEE4: 1A PDO &
H5 MET 580 & B (& 5 B ~ C) » 1ff PDO 8B 1 I » CPUE {HF 96%RYHE=R/
& 2(kg/h) * MEI #5881 iR-1.3 I » CPUE HA 85%HIBER AL 2(kg/h) « HHELATA] » 1E
RBEFEE AT - Bl SOl R RIHR R IEH - 8¢ PDO 58 ~ MEI fEER I & (EHRF » 9
REf4 CPUE 5 bLJF iz iiEs -

FIHR BB EL KRS CPUE &R (RAIE 6 FiR - Bil AR HRA B
H KRS CPUE S EhEARIF R - KIRH] CPUE #i# 2(kg/h)Z B i EREE
I > PDO 80 85%HUBERE B B {H (18 6 A)> NPGO $5#(H 96%HIH=R 2 IEfH (&
6 B) o 3738 K7 B AR AH R A e T RS T R e S B R B B KR CPUE 2 @) 2 tHEATE - 15
%1 PDO 58 EL AR CPUE % 8h 2 & FHRE (p<0.05, r=-020) - 5 1998 E#E = 2012
. CPUE Bl % TH R M S0 7B 5 B I B IRl 9 w38 - ' PDO R RIIZE B &H
R » KHRfH CPUE & 72 st -

g - BaBYFHRES 447 (Canonical correlation analysis, CCA)

VIR REREE R 743 Fs 2 1 » 2% 2 8 DL 80 i A3 R B (3R DA B U AH B 53 A
fetE 2 7 Fros o i ] R IR S s REf & IR & 2 IR R B B R BEEE
A Y)F K7 BLERBE R Hh Ry SOIF5%4 - WPO FREU /K T 100m &S 2 B E
BE1% - i Ed PDO 5% » MEI 88 K /k N 100m B HI 237 & H 1% - Ho A& R
Ed SOI 5% ~ 7K I 100m i B 2 8 IEAHEA (p<0.05) » Bl PDO J¢ MEI $5 8 2 3 & tHER
KNIR#HE R EL PDO 58 S BB EAHR - FoRZKEEIRA 2 BRI g 2 7t
i -

S

AR SR F Y e 6 FRE G JE P R v B = B AR L (AR AR R R INEY
T 20-120 7C - HHAREAIRIZ » BRI R RN - H&INM L% - Bk
52~ AR fROML SRR S S BIGH 26 A T K HR S A 7 e i — B g A JER Ha e e S 2
HFRE 2w R e fa fl - HLy g AR B R/ ~ IR e IR SR 8 T
250-500 JTfH] - BT - BN 2 EE DU B o (R BB nE R — DF R - 3% 2 1H
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Fig. 5. Relationship between climate change
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indices and lizardfishes CPUE changes.
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Fig. 6. Relationship between climate change
indices and Red bigeye fish CPUE changes.

BRI B R RIEKER R - AEHpIkE EATEECRRAEERZESE - HR
ST AR I Z FA R R RRUE AR T - BT B T S UG A 7k EE AR R i

PEE - HEHR

MR RE) -

TERRAL - VARSI TR BRI 7 B - R A S BRE AN - ik L

BRI RS R BB A/ NE IR - A & R EORF AR TR A 0 2

IR EE A SE AT R F o2 3

REfa CPUE WDl L 7 Ff AL » DIBBULEIR . - TEBTEEES « 20 Bk % K KSR AEAR
TRk 98% » FEE Ry fEBEUE MY - 7E B S LG LD AT E 60% o SR P4 e I Bt S
16035 AT & S R RO FE B B DATE BT e Ry 3 - IR B A R H A1 i 8 e R AT
FEAER - fEEEZER | fR38 Yeh et al. (201 1)FEFEE - FHE TSI EETIE 65 K %
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Fig. 7. CCA analysis by important economic species’ CPUE and environmental factors.
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root 2

] PDO

P S B DL 100 m 7K B4 5L 0 100 m DL ZE 200m S {EBEIE 6835 > 100 m LA
B Ry Z I iSRS - HEW 100 m DIEU/KERIRIE 2 3 AR - X m a3
PR R 800 » BT Ry H ATV S v s I R Fa R LU E DI 6 Ry = 2 AT -

RIS 28 P s R R B 23 16 - PRI S o AR KB 2 A Mg -
BA7KGE N R S E PR I BB M E - SEETE S - RS k5
Z R EZEE - HIRRTR 40 km » ZEEY 100 m 5 B BT 80 km » ZE 200 m » 7K
ERA 70 km » Fy— LR A V FRIRERIEY (Huang, 2009) » HAFZERTAD > K
AR R A R RNG R E E - AR EL A 2218 58 B B K R 8 A JEL I AHRR B 92 48
H - KEREETEE 2 2 H mi A I E E 4F 3-8 H (Liu, 1985; Horng, 2000; Liu et al., 2001;
Wang, 2008; Chiang, 2012) » TEAFAIAABAYIENL T » $E 3w 4 2K 78 me i3k I KRR 4
FEZEINY -

SR B i i R PR BR R IR RO OO - E R R B A R ~ R
ERE - G MEBORES 18 - BRS80S R RGBT
EIRFEITFE 523 (Dai, 2008; Senina et al., 2008; Kawasaki, 2013) o AHfF2E8 £
{E P E i I R R R A S REFR R KRS - HRIE R - IR B 5 iR
BEEART 15 FMCRFEE R R TR - SR RE R EERy LTS - BUREZ A
FERHEE IR R SRR A mZ 2SN - (E EER RN FFE - fE5EEE)
KIFo3Frrh - DLR RSB R IEFE 8 SOT ~ PDO K MEI K7k T 100m 8 B AT {E Fy T

B
HpZ .
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FH 7 g 6 R a8 S JES R T FR T+ LR 5 18 1Y R e 2 A th 5 B T 7 R i Wl VK i i
#% » AR Jan and Chao (2003) i > EAMIZKE N B G ALTIRIKE A ZE GG > 1
2 FR R gk B TR K (P IR AR B KOIR AT R » FH UL m] I K GE s L 7K SRS B
XK BRI K s B RO S 08 e K B R MR ) T RE MR BN REM RS o ARt
Femd R I > FIFAEAE La Nifia A5 IR R EIENCR Z 1§ - BK Huang (2009)
ZIGIZKGE RS ~ IEH R S B BB A T S IR B S AT SE - La Nifa SRR 17K E 2 7K
S B R T P K 0 R K LR K B R R R R M K ] R
Mg 7RG REEIRTLKEA - FHER R KR R - (BN EARE SRR - 4
TR S IR R - T La Nifa S5RRILFEASEH - a5k g ER G EH (Wang,

2007) » HEEEH ARSI RH R IR R I K SRR -
DA_EAR SR ROy /K SCER B Bl 36 RE £CE I B A Y+ HE G L TR DT 2 e 7 TR S 5

WEBR/K RS L IROE T - AR R SR R
BTG R - FRPRRAE R SCREE B 2 8 N SR K ER R &
IRESR - THINE RS, - IE R KRN 0 < EEBHIRE -

ARWtseiH T g " NER R EE KRR L 2 EERATIE ) HNEHE GTHE
s @ 102 BERE-14.1.5-7K-A1) SOREAHBARTIEREEE - SRR T R St A 1 Bh et 0okt o
IR APV ISR C S EATIT NP iy et

5| AR

Beamish R. J., M. Henderson and H. A. Regier. 1997. Impacts of Climate Change on the Fishes of
British Columbia. In: Responding to Global Climate Change in British Columbia and Yukon
[Taylor, E. and B. Taylor, (eds.)]. Volume I of the Canada Country Study: Climate Impacts and
Adaptation, Environment Canada and B.C. Ministry of Environment, Lands and Parks,
Vancouver, British Columbia, pp. 12-1 to 12-16.

Chen, S. J. 1999. A Fundamental Study on the Management of Sakura Fishery Resources in Taiwan.
Ph.D. Department of Fishery Science, National Taiwan Ocean University. 134 pp.

Chen, T. H. 1980. The Survey on Offshore Anchovies Resources in Taiwan. Test report of Fisheries
Research Institute, COA, ROC, 32: 219-233. (in Chinese with English summary)

Chiang W. J. 2013. Reproductive biology of Big eye Priacanthus macracanthus in the coastal
waters off southwestern Taiwan. MS Thesis, Department of Fisheries Production and
Management, National Kaohsiung Marin University. 57 pp.

Cushing, D. H. 1982. Climate and fisheries.Academic Press, London, England.

Dai C. F. 2008. Climate change effects to marine organisms. Taiwan Forestry Research Institute
Newsletter, 15(2): 16-19. (in Chinese)



236

=
pll

JESR PS8 SN 22 2 SR SR BIPATRIT 2102 A7 E Rl RS R WA Eram U AR

Dulvy, K. N., S. I. Rogers, S. Jennings, V. Stelzenmiiller, S. R. Dye and H. R. Skjoldal. 2008.
Climate change and deepening of the North Sea fish assemblage, a biotic indicator of warming
seas. J. Appl. Ecol., 45: 1029-1039.

FAO (2010). The State of World Fisheries and Aquaculture. 2010.Part 1 (R. Grainger ed.), Food and
Agriculture Organization of the United Nations, Rome, Italy, pp. 3-87.

Glantz, M. H. and L. Feingold (eds). 1992. Climate variability, climate change, and fishery.
Cambridge University Press, pp.450.

Horng G. Y. 2000. Reproductive biology and estimate of reproductive value for the big eye,
Priacanthus macracanthus in the northeastern waters off Taiwan. MS Thesis, Department of
Fishery Science, National Taiwan Ocean University. 78 pp.

Huang, T. H. 2009. Carbon Dioxide Variation in Taiwan Strait and the northern South China Sea.MS
Thesis, Institute of Marine Geology and Chemistry, National Sun Yat-Sen University. 135 pp.

Jan, S. and S. Y. Chao. 2003. Seasonal variation of volume transport in the major inflow region of the
Taiwan Strait: The Penghu Channel Deep Sea Research II, 50(6-7): 1117-1126.

Kawasaki, T. 1995. Global Scale Environmental Changes and Floating Fish Resources. Aquatic Food
and Ocean Research, 55(4):403-405. (in Japanese)

Kawasaki, T. 1999. El Nifio and Earth Environment. Society of Climatic Impact Application.
Seizando, Tokyo, Japan. 213 pp. (in Japanese)

Kawasaki, T. 2013. Regime Shift - Fish and Climate Change. Tohoku University Press, Sendai,
Japan. 162 pp.

Lee, K.T., Lee, M.A., Hsu, C.H. 1999. Application of Acousto-optic Telemetry Technology in
Fishery - a Case Study of Mackerel Fishery. J. Underw. Tech., 8(4):34-45. (in Chinese)

Lee, K.T. 2007. Fish Community Regime Change-Climate change and Offshore Fishery resources,
Taiwan Fish. Assoc., 645: 38-48. (in Chinese)

Lee, K. T., K. Y. Wang and H. Y. Chiu. 2011. Impacts of Climate Change on the fluctuation in catch
of Japanese eel (Anguilla japonica) elvers immigrating into the waters off Taiwan. Taiwan Fish.
Assoc., 661:13-22. (in Chinese)

Liu K. M. 1985. Reproductive biology of Big eye Priacanthus macracanthus in the coastal waters off
Dong Gang. MS Thesis, Department of Fishery Science, National Taiwan Ocean University. 71
pp.

Liu, K. M., K. Y. Hung, and C. T. Chen. 2001. Reproductive biology of the big eye Priacanthus
macracanthus in the north-eastern waters off Taiwan. Fish. Sci. 67: 1008-1014.

Lu, H. J. 2005. Assessment of Climate Change Impacts and Adaptation Actions for Taiwan
Area-Fisheries. National Science Council, Taipei, Taiwan. (in Chinese with English summary)

Mendelssohn R., F. B. Schwing and S. J. Bograd. 2003. Spatial structure of subsurface temperature
variability in the California Current, 1950-1993.J.Geophys. Res., 108(3) : 1-15.

Senina, I., J. Sibert, P. Lehodey. 2008. Parameter estimation for basin-scale ecosystem-linked
population models of large pelagic predators: application to skipjack tuna. Progress in
Oceanography, 78: 319-335.

Sun, F. J. 1988. Basic studies on the standing crop of engraulid larval fish off the coastal water of



RSB R A B BT 237

nontheast Taiwan by acoustic assessment method. MS Thesis, College of Ocean Science and
Resource, National Taiwan Ocean University. 57 pp.

Sundby S. and O. Nakken. 2008. Spatial shifts in spawning habitats of Arcto-Norwegian cod related
to multidecadal climate oscillations and climate change. ICES J. Mar. Sci., 65: 953-962.

Tung, C. P., M. C. Wu, K. T. Lee, C. F. Dai, P. F. Lee, Y. H. Chien, C. R. Chiou, H. J. Lu and M. H.
Li. 2003. Establishment of National Communications Shock Adaptation Data for Member States
of the United Nations Framework Convention on Climate Change - Climate, Hydrology, and
Ecology (2).Environmental Protection Administration, Taipei, Taiwan.(in Chinese)

Wang, L. W. 2007. Inter-annual variability of marine biogeochemistry at the SEATS site: application
of a one-dimensional coupled physical-biogeochemical model. Ph.D. Dissertation, Institute of
Marine Geology and Chemistry, National Sun Yat-Sen University. 126 pp.

Wang W. C. 2008. Fishing impact on reproduction and growth of the bigeye, Priacanthus
macracanthus, in waters off northeastern Taiwan. MS Thesis, College of Ocean Science and
Resource, National Taiwan Ocean University. 89 pp.

Yeh, H. M., C. C. Wu, Y. H. Chen, C. Y. Chen and L. J. Wu. 2011. The fishing grounds and
reproductive migrations of Saurida spp. off southwestern Taiwan. Fisheries Society of Taiwan
2011 Annual Meeting on 3th Dec. 2011.

Yeh, T. H. 2002. Study on the Impact of Ocean-Atmospheric Fluctuation of Grey Mullet (Mugil
cephalus L.) catches in waters off Taiwan MS Thesis, Department of Fishery Science, National
Taiwan Ocean University.



238 (KSR S b R e e L SR SR AIPRTIT - 102 4R R B R R & i AR

Impact of Climate Change on the Economical Fish
Resources and Fishing Ground off the Southwestern

Taiwan Waters

Chi-Chang Lai'?, Jian-Zhi Huang', Ching-Min Yang', Jia-Sin He', Long-Jing Wu',
Hsing-Han Hung' and Ming-Kune Huang'

Abstract

A lot of studies have been done on the fishing grounds shift and resources of surface
and mid-layer migratory fishes near Taiwan, but less were done on the bottom dwelling fish
species. In this research, the important bottom dwelling Red bigeye fish were studied to
understand the shift of its resources during the 17 year period between 1997 and 2013, under
the climate change index and environment factors of its habitat.

Results show Saurida undosquamis was the main species of the Lizardfishes, and
Priacanthus macracanthus was the main species of the Red bigeye fishes caught in the
south-western waters of Taiwan. The CPUE in fishing grounds was significantly higher at
the depth of 100-200 m. Judging from the variation of these climate change factors, the
occurrence of La Nifa raises the CPUE of Lizardfishes and Red bigeye fishes, with a
positive correlation with temperature change, and a negative correlation with salinity at the
depth of 100 m. This suggests that the strong northeast monsoon that La Nifia brings was
conducive to the vertical mixing of different water layers. Further more, water from the
south China sea, more nutrient than the Kuroshio, comes through the Penghu Channel influx
also contributes to the increase in lizardfishes and Red bigeye fishes resources.

This research will help predict changes in the lizardfish resources under the influence
of hydrological environment changes and will be critical information for making coping
strategies.

Keywords: Climate Change, Hydrological Environment, Bottom Trawlnet , Lizardfishes , Red
Bigeye Fish.
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