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B, RILIET, KA

(L. IR ARy ME Rl oo, BE 2013065 2. AR AR KT HRRPE MV T R B G 500 =, Big 2013065 3. %0 HLIK

[ oo AR R e, SEEE RS 33199)

i F: RACETSE ) R (catch per unit effort, CPUE ) ASUEE (W] RO ¥l BEURIPAG T & G E 2, A
IS P B RE 3 K 4346 81 ( Thunnus alalunga ) B3l 2 Sz A0 30 N7 500 , F E 17 4F 0 25 4 BT JEEIT A 62 7Y
(ASAP) o A FHIFAL ARG FAT th B9 S0, (o FHTAF I 45 44 A A5 480 4 (age based population simulator, PopSim )
AL ST A B PRI AR Sl S L SR B 5 s A o B XA R 81 9 CPUE Bidfs 163~ A [R] A9 AR R [ 1, [R] it
BRI SCHES R ( ASRIET R M FIBERE h) BOSE DR, HEAT BURE 234, 13& CPUE AU A9 R R 1 X
PGSRV o SR, AR SRR s iy MR h I B 2 B A I, A 2 LA R e v A
6]y 1) CPUE 4 Bg 5 22 B AN HL , A TR A 550 A9 4l 55 S0 T 2R 00 F 07 B R AR AR W i B HAT S50/ BN R 22
(RE) FIARAS #2512 25 (RMSE ), BIAG S SO0 v o W] I, 00 S 8 5 PR i 9 CPUE T S R A AL T 22 (il
Froa/ F o WAGTHELS 5, T B/ B WA THEMER PEEAR . NI, 6 2220 CPUE $dla i, % HA7 8500 v
PRSI 18] P81 i) CPUE 73 e B g AR, 50T i v B8 JEUIR S 9 o Al S A e v [] I, 72 CPUE AL E )
3 BEH N P A A S R (TN MO ) B ER P, 280 0 BEA T AR AT, LA RA i R A R TE S R

BRI EXT CPUE AUE YR

e 2 R AS U RS VR V€1 RN VA HE Pk elik7S

hESES: S931.9 XHEIRE: A

F RV K 88 440 0 ( Thunnus alalunga ) 53 Afi
TEDRE BRI K I8, 2 B R R 4 A AR R Y Y T
HaFafhz ", NEESRAERE
(Indian Ocean Tuna Commission, IOTC) [ {5 4=
o T /F 40 ( working party on temperate tunas,
WPTmT) - 2019 4F X B[ B2 7K G4 f ik A7 1
SERE I BT PTG, DA Ry i ol AR ) o 1o R e i
W RRPE TR IE S BOLE . A
1117, I ER B VA 8 4G 8 1Y W5 PR PP AG v, 1577
TEAT T 52 B PR VP Al 45 51 1Y) ) R A5 22 0H 5%, B
BEH R Z—.

S H B R B A IR R e A A ke T
EAARA R HHAE RGP RO S
A SR FT A A FE IR 52 B RR AL R R
M (AT A 8 4 T , B 7T BB B0 B IEUIR 0 1 4]
T 2 22 SR U FRANCIS' ! 2 JU7E e

i A 2021-06-14 &E B 2021-08-07
BEE&WH: ERARP-ES(41676120)

KEE AR 5 BAUIIL

PP b LA 6% 1 BE R B B A R, R
R RE AR AR DS B, T2
J67% % LA B 1k H v 2 ) SR IR S B 2
WANG 2512 %% i = B 45 g 4 HU B i i 16 45
SE I 1] 3 51 P i AT E A REAS 3] — 5 W 05 o
LEE % A, i B s AR B 15 B R
FREARBOTRERAE 1. TCis e, 3= FE 4R %L
VR B AL DB PR 3R, S o R P A o
SRS SN 3 e LI

H iy, WPTmT 8 o feff F 4% A 5 1 Wi 4 110
AR A B 55 S 8, #E— 2P 9T & T LIA A
DX 3 1 K B 4 A 0 LA 45 85 ) R AR
(catch per unit effort, CPUE) £ 4% . 7 WPTmT fy
BRI ) SR 22 0 U PP AR K B 4
Fo L JEAT T BEURIT AN, A2 45 DU SR 25 s )R 4

fﬁﬁffﬁﬂ ( bayesian state-space surplus production

PEZ B ST MRALEG (1996—) , 35 WL AT A, BFSE T 1) A ifall BEIRPEAG o E-mail:739963287@ qq. com

BEEE: Bk &, E-mail : zhegengl 993 @ foxmail. com
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model, BSSPM )™ %% Y 4z & Bi F ( stock
synthesis, SS) "1 4F i 45 4y i 3K B 45 B A
( statistical-catch-at-age , SCAA ) ' #Rfij , BSSPM
1SS AXAE 1 Hk T I RE AR B R P R DX
CPUE I} [A] /7 51 854 , M SCAA BARFIE T A 4
A CPUE B[R]y ) 550808 , (B 20 80A £ XA
[i] CPUE A 4 THUSAE 3T

BRIP4 LAY LA, PRI AS (]
CPUE AXH 1973 FiC A2 2 23 0 98 PR P4k 45 R ™ A 52
M, o T i 25 W VR DT ek LA S
AMWTSE LLENEE VKB ARt g 0 42, 18t 25 B A
[F] (%) CPUE AUH , JF45 G LE W) S AU AR RS
PEATHURANE 7347, R VP4 CPUE AUEE F S5 IR 508
XFPEAL 2 R 520, LA Ry 4 F5 A DG 508 17 BF
TAERRAE—E S,

1 Me5I5k

1.1 iHEEREEE
1.1.1 BARIEA

ABIF T A AF 0% 5 A8 W% 52 Al A B (age-
structured assessment program , ASAP) |l 1 45 /& )
PR TR AR AR IS 2H i DA e T B T BOE R 1 S WL
I, IRl 55 56 T2 F 8003 A 18] FLAR 5% 1
g3, R AT HE J7 2B 100 Fh 1E 2 25 09 A2 Ak 2ot
7S]
112 AW B RO

ARWFFE G WPTmT S5 5% AL OF 78 9 A
SESERBRE B B PR A B A A f 0k B — Y
PR EE . {459 Von Bertalanffy /f:
IR K (L) A TR B (W) KRR W =
(1.371 8 x 1077 ) L**"* | 2z w] REAFAE 14 A 4 1%
221200 (BB T 1 5 A5 A I A (A 5

BB b FE B BE IS 4 S0 B 4] 2 AR 4 g (B
1) WS R AE RS ALl 0 ~ 15 A (KT
1S WA IBL A IAER L) 10 ARBET-REL M
PB4 0. 3720 Beverton-Holt 3 A #h 76 7 ¢ & 11
BERES R BN 0.7 (R 1),

EJRE VA 608 4 4G £ 1 v ok <7 BRCIE 2 ST %
iy 10TC APk geit, &2 a5 Ak i AR 4E
SRR B CPUE™ o fif BB K 8 Ay £ 3
LR 530 5 Bl , o oy 3] A 65 < v A6 i
(R SE 2 A4 (Il 1, LLNW ) 2R A6 ¥ T Sl 1) S
Za il (¥l 2, LLNE) | P4 g 50 o 55 ) 2E 26 4
Ol (el 3, LLSW ) | AR e 7S T i 1) S8 2 47 vl
(¥l 4, LLSE ) | B[ B 8 ) Ho Ay il (el S
Other) , WF5¢H {8 1) CPUE $5 418 2 i i b
R nif5 2 A4 bR AL CPUE (joint CPUE, 2/ T
B i) 5 R 1980—2017 4F, HL{A 4 X 45}
R 3 79 04 b A8 ¥ 3 (northwest ) , 4 b ¥ 16F 5
(northeast) , PYEGHP R ( southwest ) , 75 B w3k
(southeast) , 3 4 A~ DX 38l i Fsf (] 77 51 5080 o
1.2 #BREER

T PEAG B AAG THA5 ) A AE S S8 (45l
P T R A U HARFEVESE) i AR IS S5 A Fh
140l %5 (age based population simulator, PopSim ) 4
AERVERRY LD B 52 MBI A S A LU
FAHBLR B s 25 (& 1) o ARSIl R BN Bl
)42 Ak, ¥ 2 2k £ P O 32 45 0 &% il 2 (single-
logistic ) , CPUE Zit4fg A1 4R 1 B8 AR AR i 0
200 & TEULEEAS EARALL T 4 4> CPUE I [i] J3
SRR (K 2) o 4 H R T . (1) PhdE
HRIX I 1Y) CPUE 373 12 DX 3% 7 () 3t R e 45 A
AR (FR“ AR B R AN E L) 5 (2) ARAE
HRIX I 1Y) CPUE 3712 DX 3% b7 () 3t e 31 i L

®1 HEFKEECGFRITHSHE

Tab.1 Parameter values for stock assessment of Indian Ocean albacore

Z Parameter {# Value
AR Years 1980—2017
5 LL ] Sex ratio 11
YL Age group 15 +

H K72 Growth equation

PR B K ZR Length-mass relationships
I ) Fecundity

HARFET R Mortality

SER-HNFEREE R Stock-recruitment

HErE L(1) =110.06[ 1 _ o 0-34(1+0.87) ]
WP L(t) =103.80[1 — e 038 (1+0:86) ]
W=(1.371 8 x10 ) [>%73
5 e Al A1)
M=0.3
Beverton-Holt ,h =0.7
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s —— FHILIESR4Y LLNW

é 0.15 ARILFELR4Y LLNE = 1.00

o VIRGEARH LLSW =

= — FREIELH LLSE g 075

2 0.10F — JtAfidl Other 3

= /\N 0.50 —— FELIEAR

(24 N i% FILZESREY LLNE

gy A ~ 005 FERIESIH) LLSW

: — e

— er
= 10980 1985 1990 1995 2000 2005 2010 2015 2020 % 5 10 15
4 Year L Age

(a) HHFHILT-FRH Fishing mortality

(b) #EFEM: Selectivity

B 1 REEBEHEETE T REFE B (1980—2017)
Fig.1 Fishing mortality and selectivity from the operating model (1980 —2017)

ol de /N (FR g WA LE IR ) 5 (3 ) 74 g 788 X3
) CPUE 278 % X B Ay CPUE A Al &8 (FK
“CPUE Wy FEA TR PE™ ) 5 (4) 7R B 7 DX 8 9
CPUE Z/RiZ X3 CPUE I 8] 2 51 AN 58 55 (B
Sl CPUE F#317) . %8 1 CPUE Fiifi
P AR 7K 178 57 280 ( coefficient of variation,
CV) , IR CPUE AUEE X B PR DAk 45 R 520
[F) R, i 2% B8 1 4 X IR o0 v R LU i (3 2)
Hatsan

o (1)

i C[
PP, 3 PEAE 2R AL PG g AR R DX AR
HAYFARSEL B € 45 XIAE 1980—2017 AR

PR C I 4 A X 1980—2017 AR FE ™ 5 o

2.0 Pt Northwest
ZJt Northeast
.5 VER§ Southwest

o
Q7 <O
e

—
o

\ —— %8 Southeast \/\/
N7

BB I RHIRE
CPUE/ (B/T4)

0.5
1980 1985 1990 1995 2000 2005 2010 2015 2020
£ Year

B2 #R{E#EHE CPUE(1980—2017)
Fig.2 CPUE time series from the
operating model (1980 —2017)

FR2 AEXIEHY W EEE
Tab.2 Structure of fishery-dependant data in different regions

X3, ik CV CPUE CV Ay iERORIEIS TRl

Area Catch CV Year Catch proportion
Vit Northwest 0.4 0.1 1980—2017 0.25
Z:dt Northeast 0.1 0.1 1980—2017 0.16
Vg Southwest 0.1 0.4 1980—2017 0.31
%74 Southeast 0.1 0.1 2001—2017 0.28

1.3 {hE#ER

PRVEASTR AR BRI AR 0 AR A % 2 A D
CPUE %5035 FH 1 Al S0 A55 0 (0 B A B0, Al B30 A 7Y
AR ASAP, BT CPUE fLELISM, KZ
B ES L AR B S 11 37 R Al
RN (15—, DA 2B Al PR 28 % 9 25 SR 1
A

ASAP S Hufl 8 1) H A ek B e $U0A 00 1
RIS R BORA) B, JE R AR SR BB 15 22 43 A 3 AT
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o OWBUE S0 MLk BB A A A AR BB AL o R, B RS 4 A
=InL=0.5In(2m) + Xlno, +Ing + IX I CPUE f)UER R 7 T B2 R W 51 5
(Ino, —Inp,)* RSB IPAG 45 5
ML R R
A InL LR B BB B 0, S | AN BRI BR T 4 41 CPUE ¥ gt — 4 oA 7] A3 2 PR

W 3p, 455 | A BAROMRE o Ri5t2s TRk, ZERH SR g % 18 T 53 51 4 F CPUE
SARIURREYS . ASAP (R FAR BRECRGAAE KT AMIE TR, BN Bh  IX BRAY CPUE {f
WAL, a4 kL, CPUE SR IOMURERRLZ AT . AMIOAIE T30 AR I8 5 A (0L o 45

F=A,%(-InL), (4) &, RBIFUMIER IR T 5 Bl CPUE KL J5 24 F
P F N B BB InL SR BBCROG G A, AR VR R S B (% 3)

&3 44X CPUE NERETFH S HABRAR

Tab.3 Five weighting scenarios of CPUE factors for four areas

7% it it i 7
Scenarios Northwest Northeast Southwest Southeast
S1 2.5 0.5 0.5 0.5
S2 0.5 2.5 0.5 0.5
S3 0.5 0.5 2.5 0.5
sS4 0.5 0.5 0.5 2.5
S5 1.0 1.0 1.0 1.0

WHTRIRFRE R B VR AR S5 S 220 [a] F 1 B (A X iR 22 (relative error, RE) |, [R]FE 4
ANHHE AR, M A b AT RE SR M TEAL ZS  VER S % I8 hn R 17 L3¢, DL SR 389 A Al
SRR, SR 3 R SRIETS R M(0.15,  CPUE AU X BITAS YRS RE A5 4
0.30,0.45) 4 }% 3 F Beverton-Holt 25 {&%p 55556 .

RIBERESH h 7KK (0.5,0.7,0.9) , #1774 P
AT, BN T AT L B A2 S5 L

TR /LX) CPUE AT P2 b — s, 2N E AMXT 222 REse, Fl ¢, 43 3R | 4K
L, ZERE R b i I T 45 ApiAl g 4 SRAOATTHEA BT .

t.
" % 100 (6)

BTS2 i 22 (3 F M x 3 P h x5 Ff CPUE b, i AR SE AR v B Js —4FE 1) B/F
), % FaER 7 %, e sc e B rh ki 7 SR TPER AR B/F W HUE (B, /B A F ./
100 YR BAEE AU S BRI 5 F o) ORI ANE] CPUE ACEE X B IR PEAS 25 5 11
1.5 EfhIE4R S ST PopSim BT AS B 1 R BRI, HAE

FHBIPL T R AL (fishing mortality, F) FIP=0P2% 84 F A1 B AR PERIGRIRARBL A FE AR, R LG ol
K45 (spawning stock biomass, B) B 7R B, /B F\ o/ F . NE R BRI 2
2% (relative root mean square error, RMSE) g i+ ZAehn. 22 F5 bn 09 7 B X iR 2% (median
Mt A AR R PR RE , S/ RMSE [USRBERITE relative error, MRE ) 1 H (o %5 4 X i AH X 1% 22

Fpgil e . A% RMSE i E AT . ( median absolute relative error, MARE) [ 13 />
JEC AU
R — (5) M_mx( , )><100 (7)
N le, —t,|
o o A:mx( : ‘)xlOO (8)
AR X RMSE e, M1 e, 2330 026 @ A% i
A IR0, N AR St M A MRE;A A MARE; m ot fi

FHEERER A AR AR BB B > e Rl e ST SR S Ed RO THE A LA
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2 4k

2.1 FFMMBWER

AR PopSim A5 4L () B[ B 2 I % x40 £ B
ST IR 2 A i lb AR DL, AN ) AR W S AR B
PEAT T HEIRVEAL , IF XA R AT TR AR
RS ROR P IE# RS E T AARE T R M
FIBERE h i, K B 2 AU 0 BE 45 BA w8 JBE AN
FEVERY CPUE P8 it i) 3, HAli 87 s T R 8 F
(R LN R 2 MRE $78F2%, B S3 7efdiit
FPEA W R A TR (B 3) o AR
(1, S3 FEfbTT = IR 2R A i B I LA WA A 1
A, B B 1 MRE #/hF% (K 3) . itk
RITA I % (S1,82,84 1 S5) %f F F1 B BIAETHAX
FAERBUINE) A1 E P, A ) MRE (R #8432 T
xo F4MES PHIL T A CPUE BUETJT R
HAX) RMSE {H. [FIFER, JTCIg RAEAG 1T F bt B
i, S3 FYAHXT RMSE (AR FHARTTH

HESM 5 AR o s MR R

FIIARRHR 2
RE in F

1985 1995 2005 2015
4 Year
() s1

F4y Year
(a) S1

FHIARRHR 2
RE in F

0
1985 1995 2005 2015 1985 1995 2005 2015
44 Year E4} Year
(e) S3 (f) s3

FHIARXR 2
RE in F

FHIFHNHRZ

Joie b M s b, BT A CPUE AE J7 %€ 1) RE
AR AR SRR (I R R T h 55F
0.7 IFIZEAL) o SR, B IR BEE 1 M 2 3 8h
I F A B fARX RMSE DLk RE &AW AZ 4L .
RE 925K, Ty CPUE A J5 58 i Ak 3 A 8
AIPPAS AR M R IR BB U 2 h A7
i, i AT MRS M 2 0.3, {ELAl AR R
e M 9 0.45, 18 4) KX F B4 ™ A i
ZE, X B BAb T AL IR 2 5 24 MR AL I (B
HAM 0.3, BRI b iz M o 0. 15, ]
5) R F R B A TEIN P A A B R

Y M YOAEH 5 E sBARAG IS, X T F i,
S2 HARXT RMSE SR AR, xS F B i 5, S1 1y
FAXS RMSE W AR 04 % F F A1 B i, S3 1
HAXT RMSE ik fre e 1Y, 33X 3R HOW 45 R 1 #0045
PR SR, 24 M g A, TR X F F
& B ,S3 HAHNS RMSE #U2 AR/, DA E
LERAB R T AN CPUE (AL , #B¥4 X F F1 B
A T2 2R ™ A R

0
1985 1995 2005 2015 1985 1995 2005 2015

Year 4} Year
(c) S2 @ s2
=,
=
)
&
1985 1995 2005 2015 1985 1995 2005 2015
4 Year 4} Year
(® 4 ) s4

0
1985 1995 2005 2015
24 Year
(i) S5

1985 1995 2005 2015
Year
() s

B3 F#BRENRE(M=0.3,h=0.7)
Fig.3 REs of F and B(M=0.3, h=0.7)
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'E‘éi—zig Ly E 5100 Es 48 Em100
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4 Year 4E4} Year 4} Year 4E4} Year
(a) st (b) St (c) S2 (d) s2
= Mm%
E5
Exn
5 S &
=)
1985 1995 2005 2015 1985 1995 2005 2015 1985 1995 2005 2015 1985 1995 2005 2015
4} Year Year 43 Year Year
(e) S3 (f) s3 (® 4 (h) s4
== M
&=
By
-g:o:
=,
1985 1995 2005 2015 1985 1995 2005 2015
4E4} Year Year
(i) S5 () S5
E 4 FF1BMEIRE(M=0.45,h=0.7)
Fig.4 REs of F and B(M =0.45, h =0.7)
100
i B 200
%: ly 5K 50 K= 100 B
EM ®.E rS
Y= gg—m PTTITITITTETTERPPRPRVRPTTOTY Eﬁ -100 FPPETTTTISTRTER TP TS
53 = = 900
1985 1995 2005 2015 1985 1995 2005 2015 1985 1995 2005 2015 1985 1995 2005 2015
FE4 Year 4} Year 4} Year Year
(@) SL g 100 (b) S1 @ 00 (c) S2 100 (d s2
g K2 50 K= 100
®.5 ®E
Ey En ~100 =
5250 PR 2 55 7550 [ysppbpp
= = 200 =
1985 1995 2005 2015 1985 1995 2005 2015 1985 1995 2005 2015 1985 1995 2005 2015
4} Year Year Year Year
(e) S3 (£) s3 (8 4 ) 4
e 100
K 50
rE
B
F25 B0 b
[55)
1985 1995 2005 2015 1985 1995 2005 2015
SE4} Year Year
@) s5 (3) S5
B 5 F#nBRHEXTIRE(M=0.15,h=0.7)
Fig.5 REs of F and B(M =0.15, h =0.7)
*4 F pHE39HFRIRZE (RMSE)
Tab.4 Relative root mean square error (RMSE) of F
S M=0.15 M=0.15 M=0.15 M=0.3 M=0.3 M=0.3 M=0.45 M=0.45 M=0.45
Scenarios h=0.5 h=0.7 h=0.9 h=0.5 h=0.7 h=0.9 h=0.5 h=0.7 h=0.9
S1 0.83 0.83 0.83 0.03 0.03 0.03 0.54 0.55 0.55
S2 0.82 0.82 0.81 0.03 0.03 0.03 0.55 0.56 0.55
S3 0.89 0.88 0.88 0.11 0.11 0.11 0.44 0.42 0.42
4 0.83 0.83 0.84 0.03 0.03 0.04 0.54 0.55 0.56
S5 0.84 0.83 0.84 0.03 0.03 0.03 0.53 0.53 0.54
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#5 BHEXNHFIRIRE(RMSE)
Tab.5 Relative root mean square error (RMSE) of B
ik M=0.15 M=0.15 M=0.15 M=0.3 M=0.3 M=0.3 M=0.45 M=0.45 M=0.45
Scenarios h=0.5 h=0.7 h=0.9 h=0.5 h=0.7 h=0.9 h=0.5 h=0.7 h=0.9
S1 0.49 0.49 0.49 0.02 0.01 0.01 1.44 1.45 1.47
S2 0.50 0.50 0.50 0.03 0.02 0.02 1.45 1.46 1.46
S3 0.54 0.54 0.54 0.08 0.08 0.09 1.08 1.05 1.04
S4 0.51 0.51 0.51 0.03 0.03 0.03 1.44 1.45 1.46
S5 0.50 0.50 0.50 0.03 0.03 0.03 1.38 1.39 1.40
2.2 HRERTEGEHER T M b, ST OFT S2 R RE 8 B A E A b AN T

6 MK THIH T A CPUE BLEHTTH M
MARE {E (MRE fE a] A& 6 FIE 7 s, it
RINF) o HERF], G AE AL SR IE 5 15 E

Flast/Fstartﬁ Blast/BstartO ﬁﬁ%ﬁ;%ﬁ?ﬁ*ﬁ [:I:,S?’ %E
flitt Froo/ F oo WA WY 00 3 2 A T 35 T4
i B/ B W HER PERAR (6,181 7) .

i% 6 Flast/Fstar( q:l{iiiéﬁxtj‘E*EXTj’i%%( MARE)

Tab.6 Median absolute relative error (MARE) of F,/F .,
ik M=0.15 M=0.15 M=0.15 M=0.3 M=0.3 M=0.3 M=0.45 M=0.45 M=0.45
Scenarios h=0.5 h=0.7 h=0.9 h=0.5 h=0.7 h=0.9 h=0.5 h=0.7 h=0.9
S1 17 17 19 14 15 15 19 19 15
S2 21 17 20 16 14 15 19 17 19
S3 24 24 22 24 22 23 22 22 23
4 21 22 23 15 18 16 21 16 18
S5 19 19 18 16 19 17 18 21 20
®7 B.y/B.HPEENEHETRE (MARE)
Tab.7 Median absolute relative error (MARE) of B,,,/B,,,,
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S5 10 10 8 9 8 10 11 9
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Impact of CPUE index weighting on stock status indicators of Indian Ocean
albacore Thunnus alalunga

LIN Qianhan'”, GENG Zhe', ZHU Jiangfeng'”, ZHANG Yuying’
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Oceanic Fisheries

Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China; 3. Department of Biological Sciences, Florida

International University, Miami 33199, United States)

Abstract: The data weighting for catch per unit effort (CPUE) is essential for integrated fisheries stock
assessments. An Age-Structured Assessment Program ( ASAP) was developed using fishery-dependent and
fishery-independent data of Indian Ocean albacore ( Thunnus alalunga). An operating model (OM) was
developed to mimic the population dynamics and fishing operations, and estimation models ( EMs) based on
the Statistical-Catch-At-Age model were used to compare the effect of different CPUE weighting scenarios on
the estimation of population attributes. To investigate the confounding impact of misspecification of key model
parameters with the CPUE weighting, nine combinations of natural mortality (M) and the steepness (h) of
the Beverton-Holt stock-recruit relationship were considered in the EMs. The results showed that when M and
h were correctly specified in the EMs, assigning higher weightings on CPUE indices with higher precision or
longer time series would lead to better model performance in terms of both median relative errors ( REs) and
relative root mean square error ( RMSE ). Meanwhile, putting more weighting on the CPUE indices with
higher uncertainty world lead to significantly over-estimated fishing mortality and a low accuracy in spawning
stock biomass. Therefore, when using multiple sets of CPUE time series, assigning higher weights to CPUE
indices with higher precision or longer time series may improve the accuracy of stock status indicators.
Furthermore, the reliability and uncertainty of some key parameters (e.g. , M and h) should also be taken
into account when weighting CPUE; at least a sensitivity analysis should be conducted to cover possible
uncertainty of the model or parameter misspecification and its associated CPUE weighting.

Key words: stock assessment; data weighting; CPUE; albacore; simulation testing
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