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BISHEHL (Swordtip squid, Uroteuthis edulis) FyZibe K ifSERy B ELRIEY il — - HIRUEEE
B2 IR N 2R RS KSR SRR RIS &
B o AWFFELIMRHE L < BT S5 T TR (catch per unit effort, CPUE) Ry &5FEIE » Bifi—4F CPUE -
HAtsEE A E S - H B RER: Nifo FEBURIETAIZKIR (sea surface temperature, SST) ~ JFHZEF R HIR
& (sea surface chlorophyll-a, SSC) ZERIZIK T HETTHHEE AT S BEE AR ML = (generalized linear

SRR —F AR AR B < IR PR A R AR - FEBRSEIN 7 - BRI T (2
UNs) FEBFEIEW (3 H) #Y SST BRISAR k& F B IEARR - TR A B BRI R
% (S H) RAHgHEM] GRATE) fERRI (4 H) & SST EGISAB ikt EAs Ry B iHR - SSC Edgl
SAEIRE ISR Ry B AHRY - K€ Akaike Information Criterion 3815 2 SR MER 2URHE Tl 3 H B
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TEIRTHHIREE -

RIHEST « RIHEH - BERIERE « BEKER
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TERER - RCEE P T LIEE & IS S
J17k¥#E(Boyle and Rodhouse, 2005) ° BfESR$EH5R{E
X - R E R B OB R T 2 & IEEY
i 73 AR EE- A B (stock-recruitment
models) ~ AFEHT -~ $E181E (depletion estimates)
DUK e & - B AL A & (vield-per-recruit
models) £ (Pierce and Guerra, 1994) » {HEAMRZE
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PIASHSREAT 2 GLM #55X > #1T 2016 F& R
FEREEUR 2016 SR TRIBEDR TReES,  HERERR BEHERE -

GRER) RUBERNAKFEL N —1C AR HIEAEm
AGREEEEEE (Rodhouse, 2001) - FfN_LAF—HFH)
JERRF I B 2 T A M REE I - RIEs2
SRR A R D B R Y BR B SURE W] RE R e A ik
FEEJFE R (Beddington et al., 1990; Bellido et al.,
2001) o HfA e 5 R R = A
B PRI REE B AR AR U A Tl & R ARET
flfkfa A -

R EREGIRRE S B R AR R A - ©F
FF TR R R AR IR o - B2 R AR R
R A SR B & IR /779 (Pierce and Boyle,
2003; Changetal., 2015) » AN[A]fA DU e o iR e
R BB Em A - REais = UE SR - BEhaEds
BaT AR AR » S8 60 B B AR A A B = » sl
i =X T SR AR Ml b B R S - AN 2
H = (generalized linear model, GLM) J¢ 555
Al hnERE =L (generalized additive model, GAM) »
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AR HPE 5 MR K U A8 B B BRI KT 1 A A B AR
(Bellido et al., 2001; Portela et al., 2005; Sanchez
et al., 2008; Postuma and Gasalla, 2010) - HFj °
B AR B B S R BR R IR - R i A
7K (sea surface temperature, SST) Bz AR EGE]
77 (atmospheric forcing) (Robin and Denis, 1999;
Waluda et al., 2004; Boyle and Rodhouse, 2005;
Caballero-Alfonso et al., 2010; Polanco et al., 2011;
Igarashi et al., 2015) - #4[] - Waluda et al. (1999)
8 H AR A6 T 8 B JE AR BE A B AR A R (Hlex
argentinus) W#{LlE 6 £ 7 HRE (BHLi]) (19 SST
B HORAE AR BH BHBR - mIRE R i TR AR A&
SRR A EAYTE ST - Changetal. (2015) fEH{F
WiEZ ¥ (Antarctic Oscillation) J SST &y
PR AE i B & - HAFAEREE] EAYIRAE - 7EPY
LR - bR E & (North Atlantic
illecebrosus)~ E &t (Loligo pealeii) FE &
(Octopus vulgaris) %5 UH & K6 19 & 5 & 5 A B
(Dawe et al., 2000, 2007; Polanco et al., 2011) -

TEERENST DU KA E ik (3R
) Feix FEERVE R RAASE - P SETE A
4 @ 22 B8 fiE  (Uroteuthis edulis) ~ rf B A& fik
(Uroteuthis chinensis) Jz f K f& fit  (Uroteuthis
duvauceli) (Liao et al., 2010; F %, 2011; R,
2014) » Hrp X DIgIS g fit Fy = 2 WY (Y,
2011) - gilseha it S =NLUKEERNE (R KIS &
PR ~ I\ ~ TS S AEid R - KEEHEI
R EE K FERRERIE (21,2005) 17 HLIZE
SRALER Ry T B R, (R, 2011) - BESREE
SN SEAE AE BY5E 20,000 mt (23 > [HITEAE
FE W 3,000mt R - F40 2014 FE RN
TR BUE FE R Fy 3,287 mt » FEE(ELRy S (R
2015 FE5E NI E] 2,458 mt » FE(ELRy 4.7 (REWE (i
2%, 2016, 2017) -

IS ok i B2 RS K 1 T 2 H AR
— (BRI R A S B » R
B L EAE AR E U (Boyle and Boletzky,
1996) » Changetal. (2016) HYWFSERRPERIAPETE
T PR AERL - HE R R AR 0] 10 15 -
APERETE AL (Loligo forbesi) HIRZC/RERRE
IR EFHBIZUINE) (Pierce and Boyle, 2003) - ££
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AU IRRFAGIEE S - BEYRIESS ) & r M I Ry 4
B TR E R - B BRI AAR BT ST
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BFFEAL I - BIA0 - A R A AR
BHETTHY KEERE SIS 7 A SRR » &Il
fik 2 BEATES i d# & (catch per unit effort, CPUE)
Eidfife CPUE I fg|m %8 - T kR s it
RIAAEME (%, 2011) - DL GLM K GAM 1 T@I%
tefik CPUE EHEAL, » HHRIRFRE B2 A1 miloe
tefit CPUE AixmntHRME - HRG R
48.6% » FIF Ryl R SRR B 14.9% - THTIA
firs M BE R B PR BRI K - < RS o o ER
1.2% k 0.1% (%, 2011) - 585F (2015) HisE—5
HF K 5 0 e S TR S A R R R SR IS Y T & B
bR - SETT CPUE BURRMEAL - RESREURBILME ik
& CPUE EBLEIP - A S R Er L. -
Horr GLM RF#AE 1 ~ il ~ il ~ H Ak
3 ) B g [ B8 R S AT - AR R, AR
Ty 48.3% » Hrh LUffi % CPUE RIS - 38
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LI — -
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RS KSR A& R - DUERE(L CPUE L& iHE
i Bl SST ~ g ZE#k HE IR (sea surface
Chlorophyll-a, SSC) ~ JbflEE%E (Arctic Oscillation,
AO) 8B E Nifio 58 (Oceanic Nifio Index,
ONI) SEBRIEHRAT - METTAHRH AT S Ze A =X
B Bl e i R L R ER
SEIRF o ML SIS B R P AG AR - AR A A
B3 AR TR o HERE RS -
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Fig. 1 A map of the study
area (24-30°N, 120-126°F)
and spatial distribution of
catch sites of Uroteuthis edulis
from 2009 to 2016. 120

SO S A R H BB HEE - &R
WA SRR ~ HuBs ~ YRR E TR -
FIAI/KIE WIS RO & - 538 B AN Y
MREEEEORL - i SE AR R L R A L
B HL -~ B RS TR 41 RS K
ERE AT ERAAREIE 18 - 32 fANEE - iy
WEELAE 11 - 196 tons 2] » L& CT1 GRig 10
tons) WEgRAMY 2 #% > CT2 (10 - A4 20 tons) WEiH
sty 10 8 ~ CT3 (20 - Kiila 50 tons) MERK Y 11
8 ~ CT4 (50 - 3 100 tons) WEFR M 15 f& ~ CT5
(100 - 53§ 200 tons) WEZLIEMS 6 §8 > CT6 (200 -
Kl 500 tons) WERIESMS 1§ o FHREEZERRIRE L
BB R (R ERIEZKER 100 m DIE) it
&R - JEmaIstelk - KILLHERR (3R, 2015)
i DAERE A g e 22 SR A IS PR R P SR T 7K
BE 100 m DIGEZ s S ER R s I BT 52 - sy
VSRR b g 30 & (Fig. 1) -

— ~ CPUE {1t

RIEERLIRSE (2015) ARHELGIR > EFRRR

122 Longitude (E) 124 12

FELLBISAR ik T I BRI SR B R S T8
FIRAB L HIESS IR > DR~ Hall > RS
W~ Y1 R it R B ) A S IR 1 Ry s B I
REJJIAIY- » EfT CPUE A2HE{L - CPUE BAfZ Ty kg
per vessel-day > i H iR #E( CPUE U 8%
Fo AR ot ety

=~ BRIERNF
AR 2 B[R T2 SST ~ SSC ~ AO

Index Jz ONI - SST HY H SERREI g PR A SRS

(National Oceanic and Atmospheric Administration,

NOAA) ERDDAP  (Environmental Research
Division's Data Access Program) # } 8 Aqua
MODIS (Moderate Resolution Imaging

Spectroradiometer) 5 HIfG.2 HHl SST &kt -
fiEHTE ks 4 km x 4 km » SSC JREYE ERDDAP %
FHEE Aqua MODIS JIfG 2%k > fEHTEER 4 km x
4 km o ZH R R Ry 2008 4 1 HE] 2016 4
12 H > FERUHEE R P S N (E SR REE] (24.0 -
30.0°N > 120.0 - 126.0°E) © AO Index Jz ONI T



4 RATES - THBK - BIEE

Latitude (*N)

Fig. 2 A map of the three
reference zones of sea surface
temperature and sea surface
chlorophyll-a in the study
area (24-30°N, 120-126°F).
The squares indicate the three
reference zones (0.5° x 0.5°):
1. Upwelling (25.6-26.0°N,
120.0-122.5°E); 2.  Front
(26.5-27.0°N, 123.0-123.5°F);

TAIWAN 7

24
3. Continental shelf (28.0- I
28.5°N, 124.0-124.5°F). 120
H NOAA Climate Prediction Center

(http://www.cpc.ncep.noaa.gov) °

E 2 veRQiitistiibIVIER <5 padeer S (= 3 olE ]
Rydbii 30 BELIR Bl - £5F (2010) &
LB K IR K S 3 Ry = 3157 ~ SRR R B I
W o Horb Wy R S I T i i R R Sta ik rTRE
FEINS - BT K H DUk RN e R 50
SRSREHRCRIHE - Lee et al. (2015) AIDISERESTH
Ry BN 8153 REREMI S M A2 E - R AT
2 2 SR G R - R
BTHEE (FTREAEDNES) ~ WIS (R
55) S RPN (B Ry SEHL 3 E~FEETS
RIS R BRHIN 258 (Fig.2) - IEoh - T T
A BISABIEA TG S - WIR— B SR H 2 R A K
TEMLE HER R ERA - FELT RRRE
A7 KRR H SST BRAME T8 Fik H
%275 Bk ARERIKI - SSC IR LUAHIE G =S 3 {1
SH B HIIE R aiE -

VY ~ RS

fEE{L CPUE Eilpii—4F & CPUE 31T HAHRY

122 Longitude (E) 124 126

434 (autocorrelation analysis) » DL fE & JE S ER
ETZAI— AR - el CPUE Bl
HIEBREIK 11T Pearson AHBHZIMT - DUBAT AR
TRAREL A B R T A HRA 1 - BRI IR T AR 2B
ZIEER AT — 9 A QIR —HERSEY
FEBHARAEDY) BIIES 6 H (LEH 10 H) - KX
fige AT BR B K] 7 B w1 2R A8 iR IR fE AR Y g
(Waluda et al., 1999; Chang et al., 2015) -

T~ BT

J H K235 B & BUE R 1 IR 5 B AR
#e(t CPUE FSAHRBR TR - A A R 1 I
Ry GLM 73 i e - - BB AR

In(CPUEy) = intercept + E1 g+ E21+ ...+ Eit t €
e~N(0, 02?)

Hrfh In(CPUEy Fy SR B RS E B fate
CPUE #5#% - Eir Fo28 i THESEA LIRS EH 6
AR ERIHESS « o880 Hptiho(6 H) £
9T 159 H)» e RizeiE - iGN 11T GLM
BEAHT SEE TR RBIIRIAIZ (variance inflation
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factor, VIF) {3 » i VIF MrE{EAR 10 BIKRT
HERR - BEGALRE o HR - DI RIE P ERE
(stepwise selection) Ji=GEIKAI T » FLIR R IREEA
FIIAEHERRE » GLM ##4 2 Akaike Information
Criterion (AIC) (Akaike, 1973) {H - #H AIC {Hfx
/INZ GLM HeE L - SERiEEm B4 3% GLM ##
Gt HETEEEHT (analysis of variance,
ANOVA) #5E » E# p < 0.05 Z KT B =
ESE

N~ ST

LA GLM 3 irfa BRI = - By T2
THIMIRET T SELL 2009 HE28 2015 A2 #EHE(L, CPUE
ERES RS 2804 - B 2016 FHE
BT CBIAELEST 2016 4 CPUE % > DI
fieeti = CPUE L84« THIHIE & BB (H W)
& o AWFeR I SetgE DL R #iEHiE=GE
S 3.1.3 it (vers. 3.1.3; R Core Team, 2015) #E1T -

Mook

— ~ f£J& CPUE %4k

DL CT2 SR DL B R SR E R T &
2009 | 2016 FEARERE LR 2 551 CPUE 411
Fig. 3 » f2#E{b$% 2 CPUE 38k H CPUE KK -
g2 R #E (L, CPUE f%{K ks 116.3 kg per vessel-
day (2016 ) » Bz By 268.5 kg per vessel-day (2013
) - kR 208.0 kg per vessel-day ° HEIF R
5% » CPUE {E 2010 F5EF( St - 7 2 19
TR Y 2013 FEEIFEE 8 AR EEL - HARE R
EFRHERK - 72 2016 FBIGIK - ®E 1-7 1Y
CPUE HMHR T ARE R /K HE » BURBISSHE L
FEEIREFIE R B R (Fig. 4) -

=~ BB ZAHER 7 B

FHEHE(E CPUE 51 » B 2008 % 2016 4
SST SFERBETET TR AT - MEREUTITYE(L
CPUE BJEFHfRE 3 H SST HHEIEMR (r =
0.8767, p = 0.004) - 5 H SST HEAZE EAHR (r = -
0.7764,p=0.023) ; BB ¥gPENIEE 4 H (r=-0.7617,
p=0.028) Kni—4 11 H SSTHEAZF G (=

-0.7320, p = 0.039) (Table 1) - }t4} » CPUE Bidjfa ==
AR HRIERENIE 5 H 2 SSC R AHE (=
-0.7614, p = 0.028) > JREABEFFRERT—4F 11 HZ
SSC HHE &R (r = -0.8415, p = 0.009) (Table
1) 53 Mt SBETATHE (L CPUE Bi& H {7 AO Index
J& ONI 5 K G FRAEE I EREEAHRR (Table 2) -

—e— Nominal CPUE —o— Standardized CPUE

kg per vessel-day
- - o
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Fig. 3 Nominal and standardized CPUE variations of
the Uroteuthis edulis torch light fishery in the northern
waters of Taiwan from 2009 to 2016.
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Fig. 4 The autocorrelations of the standardized CPUEs

for the Uroteuthis edulis torch light fishery in the

northern waters of Taiwan from 2009 to 2016 with 1-7

year lags. Dashed lines: 95% confidence interval.

=~ FHEERAENT
AR < BREER 748 VIF A E BT

il 5 H SST JeHtigleila 5 H SSC A3 M: -
VIF {E453 31k 11.72 J% 10.08 » #RFI A48 GLM
SRS - HERIAT-Ed AR HE{L CPUE #£1T GLM 73
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Table 1

The results of correlation analysis between environmental factors and standardized CPUEs of the Uroteuthis

edulis torch light fishery from 2009 to 2016 in northern Taiwan

Environmental factors Previous year Fishing year

Month r p Month r p
SST Zone 1* Jul. -0.8096 0.015 Mar. 0.8767 0.004
- - - May -0.7764 0.023
Zone 3* - - - Apr. -0.7617 0.028

Nov. -0.7320 0.039 - - -

SSC Zone 1* Nov. -0.8415 0.009 - - -
Zone 3* - - - May -0.7614 0.028

*Zone 1: upwelling; Zone 3: continental shelf

Table 2 The results of correlation analysis between Arctic Oscillation (AO) Index and Oceanic Nifo Index (ONI) and
standardized CPUEs of the Uroteuthis edulis torch light fishery from 2009 to 2016 in northern Taiwan waters

Environmental factor*

Month AO Index ONI
r p r p
Previous year 9 0.1848 0.6613 -0.4011 0.3248
10 -0.3367 0.4147 -0.4026 0.3228
11 -0.3978 0.3290 -0.4123 0.3100
12 -0.6571 0.0767 -0.4395 0.2760
Fishing year 1 -0.2459 0.5572 -0.4834 0.2249
2 -0.3956 0.3317 -0.5069 0.1998
3 -0.3859 0.3451 -0.5342 0.1726
4 0.4314 0.2859 -0.5506 0.1573
5 -0.1282 0.7622 -0.5912 0.1227
6 -0.0911 0.8302 -0.4200 0.3002
AT > AR AR R T T RIVTRAIR SR

3 H SST ~ BiyglEmiEn 4 H SST ~ BiEEE 5 H
Z SSC FifdHni—FEiEATE 11 H SSC 5§ 4
R TR GLM » H AIC 1 (-17.92) /)
(Table 3) - ANOVA &7 B B ySREMIEE 5 H SSC
B AT —FEEARE 11 H SSC 4% 2 HKI T
RERAE RN (Table 4) - SEHERR p EE SR
et 5 H SSC & » p HX & AT —F
11 H SSC ey GLM 1 » p {H Ry 0.069 » #FAN
DISERR - P =ty
In(CPUE) = 2.8110 + 0.2305xSST), - 0.1482xSST,
Horr SST Byt A BRI 3 H 2 SST
SST, Ryl E - B oRgEMiE 4 H.z SST - fix{
TR by 89.35% » AIC {HEy -8.41 -

LA 2009 %] 2015 4 CPUE &AL
GLM Ry
In(CPUE) = 2.7904 + 0.2103%xSST; - 0.1205%SST>

WL GLM ZYUEEF R ZER AKX -
2016 £ CPUE FHHIBEE - #HREURATTS 2016 £
CPUE Jy NetiZh - B EELHISI SAMHE] - BE
TEFEHNE 95% (SHAERIPA - 3B A HYEE
(Fig. 5) -

AW FERERBUR RIS U E F B IHIRRE AL

T
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Table 3 Sequential AIC measures associated with stepwise search of each term to the GLM. The final model

considered is indicated by bold type

Stepwise Model AIC
initial model In(CPUE) ~ A1_3 + A3_4 + W3_5 + preA3_11 + preW1_11 -17.25
Step 1 IN(CPUE) ~ A1_3 + A3_4 + W3_5 + preW1_11 -17.92
IN(CPUE) ~ A1_3 + A3_4 + W3_5 + preA3_11 -14.30
In(CPUE) ~ A1_3 + A3_4 + preA3_11 + preW1_11 -11.95
In(CPUE) ~ A3_4 + W3_5 + preA3_11 + preW1_11 -10.31
IN(CPUE) ~ A1_3 + W3_5 + preA3_11 + preW1_11 -7.39
Step 2 INn(CPUE) ~ A1_3 + A3_4 + preW1_11 -13.82
In(CPUE) ~ A3_4 + W3_5 + preW1_11 -11.58
In(CPUE) ~ AT_3 + A3_4 + W3_5 -10.27
In(CPUE) ~ A1_3 + W3_5 + preW1_11 -8.18

Table 4 Analysis of deviance for generalized liner models fitted to the standardized Uroteuthis edulis CPUE data from

2009 to 2016 in northern Taiwan waters

Variables* Deviance Df. Explained (%) Resid. Deviance Resid. Df F p

NULL 0.5652 7

Z1_3SST 0.4343 1 76.9 0.1308 6 117.1326 0.0017

Z3_4SST 0.0706 1 12.5 0.0602 5 19.0397 0.0223

Z3_55SC 0.0230 1 4.1 0.0372 4 6.2121 0.0883

Z1_P11SSC 0.0261 1 4.7 0.0111 3 7.0271 0.0769
Total 98

*Z1_3SST: SST in Zone 1 in March; Z3_4SST: SST in Zone 3 in April; Z3_5SSC: SSC in Zone 3 in May; Z1_P11SSC: SSC in

Zone 1 in November previous the fishing year.

HE P EMAE AR - L — A5 R HA S il H
FSE BT FTAHAT - 41 - Pierce and Boyle (2003)
FHEPAPETRIR EAS SRS - Dawe et al. (2000) &
BIRVEHEMEZF Bk ). Chang et al. (2015) $H¥§75
FARPEEERARAE SR AT SE - SBURIE R JHIE &
JHEFEE 1 4 5 9 #HRE - Beddington et al. (1990) 43
MR BERUIAREIBR R - JRERHAHE —ERO L a7
SEFER —ERRHE S MR - K%
WoE S — A B — XY - R —RAEJEE
HIRRNSEL - [RILLHCR AR B I0 ARE & YRR £ -1
S3P855 » ORI R BN BRI - AT RE R R B
ME P MM S E RSN E (Waluda et al,
1999; Pecl and Jackson, 2008; Pierce et al., 2008;
Chang et al., 2015, 2016) -

FRREE DN ~ Wi b Ml f it SST &2

BYE RIS o R A ISR Ry b i b M
BRIERBEK T (Middleton and Arkhipkin, 2001;
Waluda et al., 2001; Bazzino et al., 2005; Chen et
al.,2007a, b; Chang et al., 2015) - SST fyi1{b. s ik
TIRGPERYEREGIRGE - BIANE SR IGeRE FT BR iy 7k
MBS [FIPEME & W P L SR AL B - G5 2E X
FRATREE S (Bl EE MRy FiE) S
7 (Pl EaflE i) 2B
(Middleton and Arkhipkin, 2001) o ZA<H} 5245 5 B2A
N FRERE LR R S b ik g5 A [ AR
FEIE T e SRR A 1 SST B g i = 8L,
HHEAERARE - Horp > BREETHAE 3 H SST &
RAIEMER - HER SST & A tHR - BT HiE Ry
BISABIRI TN - A RIRIB IR FHEE S
(-5 H) KF (10 - 12 H) iRk g E
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6.5 -
—e— Observed In(CPUEs)

In(CPUE)

4.5

—O—Predicted In(CPUEs) using CPUEs data from 2009 to 2015

2009 2010 2011 2012

2013 2014 2015 2016

Year

Fig. 5 Variations of the standardized In(CPUEs) and predicted In(CPUEs) using CPUE data from 2009 to 2015 for the
Uroteuthis edulis torch light fishery in the northern waters of Taiwan from 2009 to 2016. Dashed lines: 95%

confidence interval.

FEIN > T R B2 AR ZEAEINRE (55, 2010) - Hrbr»
P2 DN 2 A 9 AR IR R - Y SUTRIT U
HARE - ANz 4= r AR I Ryt JAY
PR - A E AR & E AR EFRE -
K] Lk 72 D35 BR A 2 75 5 & R SR L TN 38 5 B b
bt BHEFEERGEEFZE (Boyle and Boletzky,
1996) - Forsythe (1993) HYWFFEHEH » TEUEERE
T SR SRR AR /KR 14°C 2@ 1T
HHBE{IE e B RN 2 % - T Evkifk 2°C - R BEAE
BAER BRI 5 f% - Forsythe et al. (2001) JRfEHIAE
F LB, (Sepioteuthis lessoniana) BNAY 2 &
W ERERIIE LK - FTRABEE RS AEE LRy S0
RKAEBGE LR - Loligo vulgaris 2Ry
WHFEHEH - FEHRHEEERTY - Bomiy SST Wi
SERITEIESR (Moreno et al., 2012) - SELEHEREE
BT B e Y S A ST ER IR R B S AR R R
£ oAb 5k SST BMEARE » 3 H/KIRMIE » B84
HESEINNRE KL E B2 R g 8 &
£ 4 H/KR ETHR - EYGEREE G SE TR
B /KRB bR BN o 5 H Ry EE N AN -
ZEINE 1R - SRR RS2 kg 8 [RITE
Tl S H SST BA&FFEFE 2 EAHR - BRIk
I e BRI Y28 - e /KRR e PR
JICR DT e L AR 3 B » Sl A Ry NI
(Pecl and Jackson, 2008) » Wi EE FHEAESETF » Kl

A ERIEEE (Agnew et al., 2000) - AH5E
HIAHRBR ARG SR » FERT— Sk ZE IR 7
H B EFEFZIEINRN 5 HIE TR LT —
IR 11 HEEE 4 HREREE
[y SST - ¥ Bl A & i i 5 M A RHR - A
R LIPS TR =Y ST} 7

ANFIRF IS SST - Bl LA & I &R
BERNGEAHIE] o AR 7 HIRE - ERFRK = AE SRR RIS
AN AT HE AN TR ER R EE DN » ELIRFEY
15 SST K& fig (5 FLHE TP e shamy o A BT G B -
R R P2 TP » (o EL ik A N T s R E O
& (Haimovici et al., 1998) » il A TR AR -
SRR R o T8 SERk R O A E A A8
g - RHE T — 4 JE R RN R R
(FE5, 2010) » A13GE R SST HYEREE » M 714
G NERETTREER - ORI — P HER I E
RO - 55— 7 » 5 ARy & SST
W AT A VR AT LAY S - B Rl R
o HHIEFHEATESE (Agnew et al., 2000) - £
[Z#y - 38 LR BN @I S iR AE 7 BR B SST RE
AMERFAEAR/KIIRDL - R PTRERR HCPE R - T &
JHEHFHET! (Pecl and Jackson, 2008) - [t f&E 77 H
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ABSTRACT

Uroteuthis edulis is one of the main catch species of the torch light fishery in Taiwan. Because cephalopod
resources are heavily affected by the environment and fluctuate annually, the population in the fishery has become
vulnerable to collapse resulting from overfishing, a possibility that highlights the importance of resource
assessment. In this study, the catch per unit effort (CPUE) was used as the resource index to correlate with the
environmental factors, including the previous year CPUE, the monthly Arctic Oscillation Index, the monthly
Oceanic Nifio Index, the temporal-spatial sea surface temperature (SST) and the sea surface chlorophyll-a (SSC),
and a generalized linear model (GLM) was used to establish the U. edulis resource assessment model to predict
the abundance trend of the resource. This study showed that there was no significant correlation between the
resources in the previous year and the resources in the coming year. Among all environmental factors, the SST in
the upwelling in the northern Taiwan waters (the main breeding ground) during the spring breeding season (in
March of the fishing year) was positively correlated with the squid population abundance. The SST after the end
of the spring breeding season (in May of the fishing year) and the SST in the East China Sea continental shelf (the
feeding ground) during growing (in April of the fishing year) were negatively correlated with the squid population
abundance. The SSC was negatively correlated with the squid population abundance. The generalized linear model
selected by Akaike Information Criterion included the SST in upwelling in April and the SST in the East China
Sea continental shelf in April into the model and their explanatory rate was 89.3%. Based on the GLM established
in this study, the resource forecasting showed that the resource indicator exhibited a downward trend in 2016,

which was consistent with what was actually observed.
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