$37% 10 Tt pes & il Vol. 37, No. 10
2015 4 10 A Haiyang Xuebao October 2015

VFO% R BRHT 4 R4 U 5. BT Schacfer $8Y 1Y A< m K-V 25 28 40 9% YR VE Al R 45 JLLT . 18 P 244k, 2015, 37 (10) : 4958, doi:
10. 3969/j. issn. 0253-4193. 2015. 10. 005
Xu Luoliang,Chen Xinjun, Wang Jintao, et al. Stock assessment and management of Dosidicus gigas in the Southeast Pacific Ocean

with Schaefer model[ J]. Haiyang Xuebao,2015,37(10) :49—58,doi:10. 3969/j. issn. 0253-4193. 2015. 10. 005

E T Schaefer &) R g KT i¥
=EFZEFRITENEIE

)L%% %1,4 , E%?l,z,g,él% , j—{é%l,z,\%wi , r—é" ‘X‘}ILQ’S’A’

(L. LR TR R MEPERL Ao be - D 20130652, I TEORY: W SGR TR TR BRI H L, 1 20130653, 1
R R KPR SR AT S5 S 0T R M AL B wB R SC R = . B 20130654, Sz ¥ i Ml W 1] @187 o0y b g
201306 )

WE: R AP ZEEEDosidicus gigas) e MR HEENREENZF LR EZ — W EHE G 4%
BHWEEHH R, RXRE 20032012 FHEREHEYHERFAO RN AR FFLEL &
7= & A A Schaefer A, KT Nt Hit H ik . 2 HE T ERREEL M T EHRE K FiFZE
FaRIATIFE AL EEREMT N, £RKNA,F8H%KEFR CPUE $3F h et # %R
WRHEEARETRELNEL. 2003—202 FHHEATERTERSE R L BEREDNTRAT
FEFERBEATHEHRSE & By RBERARF AE XL ERHY . EXETET . RATHE
FEA42.9 o R R ATRHET BN FIREN 214.7 T b b B W LT F 4 0. 682; £ R
MM T ET RANTRHEFEN 152.5 Tob , AR R ATHETENKIRE N 229.6 7 ", b it
WG AT EN 0.691, RSN KA, BRKERRER 0.3 LT, TR F 2 RH
WA RBER RO THRERK., $HRAEFREAE0IEARRENEELS, Wt WHELEFEN 99
Tk

KR A AFiF; ZE & RRITFE;EHE
hE %S .9931.4 XHRFRERD A X EHE:0253-4193(2015)10-0049-10

P E R T 2001 455 R 4L ZU A4 A 7E A 65 ShifE 2550

1 = o .
915 1030 3796 4T FL U IR A R A L 2012 AE TR [E] 25 22 A 1 4
27248 (Dosidicus gigas) B H AR 253 A HE 254 B 5 Rk 22,11 i, 2R ME %

=

g HORPEVE R IR 2 AR PRI AR O TR IR R A 0 T S B 0 5 H e 3

TSR, B I A AR JE I (37° ~40°ND) 8 F] (45°~47°
S LATG I RV FE M . o A TE B A (1 25 2 f8
el AR AR IT & . HAT s NSz 2R 7= 1 [ K
Hb DX B H A o R R S XA

%5 B #9:2015-04-04 ;1T H #9: 2015-07-20,

WEPEHL A B PR 50% R b (R RSP R LD
WIRFR PRSI AT 2012 4 8 H 24 HIERE
RN YPEZE R AN A PR H (25 0 0 PR
i RS BB 8 MG AR JE . WP ZE R A R TR R

E£ T :FHZK 863 31K (2012AA092303) 5 I 1 i BF 53 A2 20 F Q1H 1400 A R KB 3 #3140 (2013BAD13B01) .
VBB 9% R (1990—) . B LB S i A, £ b VEWH# 78 . E-mail: xllxxxIxy@ yeah. net
* BEES MHE . B 882 05807 10 ol %5 5 3% % . E-mail; xjchen@ shou. edu. cn



50

Wl 37 %

4 BT U AG s i) o i e B 2L, O 1L AR B
FEMRAE 20032012 4 Hp [ K i ) 0l 2308 A1 FAO
G AR M R AR S M R K . M Schaefer #8
B DU e 5 1% 0 B i 5 58 AU A 23 A
T7 N A 1 K R 2R SR M G PR AT PPl L 9 X A B
SRS T KU BT PR SR A B T4 5 2R e fa 5t
TR LA R R R R e

2 MR
2.1 H#EXRIRE

ol B Sk U5 b v el D 2 B B R A
HoHa (st [R]85 B Ol 2003—2012 4F, oHie 7 B A 45 B
(B 2R LR P R I RO R, A
[ 43R A 0. 57X 0.5°,

IR R PE 22 7 B R A THG
AR LH SRl , I ) 125 32 e X 2003—2012 48, $u4fs WL
2% 1 (http://www. fao. org/fishery/statistics/global-
capture-production/ query/en) ,

2.2 HURWALE

1] GLM 5 8% il B4l 647 CPUE #r A
b B, CPUE e ok U8 5 i [ o 4 3l 2 B 9 £
AR 5 P15 B B 45 v R DR L (SSTH , 4 R a ik
J (Chl @) , i 3% 161 £k i (SSS) . ¥ 3 11 5 i (SSHD
V% T 3l 3 KT B BE (CGSST) |, B4 ok U5 T 85 48 L
WK 27 B4 % W ¥l http://iridl. 1deo. columbia.
edu/SOURCES/. IGOSS/. data_products. html,
PrifEfE B9 4FE CPUE BOHi /F 8 7R M RSP i 25 L e
IRFETEEL.

R1 FHATFERE CPUEN~E
Tab.1 The CPUE and capture of Dosidicus gigas in South-east Pacific Ocean
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2002 5.05 29.653 1 —

2003 8.01 30. 470 7 4. 230

2004 20. 56 74.752 6 7.939

2005 8. 63 72.624 1 4. 754

2006 6. 20 80.572 4 5.631

2007 4. 64 62.731 3. 282

2008 8.07 81.089 2 4. 395

2009 6. 44 58.495 3 4.232

2010 13.99 77.307 5 5.516

2011 25. 06 87.146 3 3.474

2012 22.11 92.745 3 3. 536
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Tab.2 The estimated values of parameters
- o 75 S 2.5% 25% 50% 5% 97.5%
£ Hyfl iz N - - - - -
£ DIRITE SRR BaRITA BARITA KL
R r 1. 364 0. 671 0. 492 0. 329 0. 781 1. 294 1. 988 2. 455
K 429. 432 128. 463 0. 299 261. 582 330. 225 396. 550 510. 050 733.815
q 0.017 0. 005 0. 326 0. 008 0.012 0.016 0. 020 0. 028
U r 1. 382 0. 700 0. 506 0. 296 0. 770 1. 369 2.037 2. 460
IR S K 459. 193 159. 327 0. 347 266. 700 336. 700 420. 750 548. 800 888. 540
q 0.016 0. 005 0. 341 0. 007 0.012 0.016 0. 020 0.028
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Tab.4 Summary statistics of the estimated index for management and risk analysis under the two scenarios

—_— 2027 4% 2027 SEHP; WK BT . P(Baosr > P (B <<
W/ T /g /7 R/ Bu) Biw)
e SIS 0.1 395. 277 39. 316 7.263 39. 232 355. 858 0. 995 0. 000
0.2 348. 895 69. 205 9. 024 70. 414 329.793 0.978 0. 002
0.3 313.543 96. 887 12. 201 98. 569 297. 074 0.923 0. 003
0.4 287. 785 116. 892 22. 401 118. 563 260. 482 0. 868 0. 029
0.5 261.533 128. 001 32. 407 129. 077 221. 222 0.748 0. 052
0.6 233. 064 139. 605 46. 381 140. 443 180. 657 0.673 0.093
0.7 201. 878 146. 147 61. 898 146. 041 144. 818 0. 549 0.128
0.8 176. 507 147. 565 75. 971 145.515 107. 637 0. 464 0. 203
A 0.1 389. 722 38.972 8. 755 39.515 342.548 0.978 0. 000
AL IWES 0.2 346. 711 69. 342 13.186 71. 455 320. 622 0. 965 0. 003
0.3 321. 655 96. 496 17. 392 99. 267 299. 665 0.941 0.011
0.4 281. 890 112. 756 24. 396 115. 159 254. 776 0. 822 0.023
0.5 267. 033 133.517 39. 988 134. 443 219. 790 0. 735 0.038
0.6 239. 723 143. 834 52. 601 143. 551 181. 809 0. 623 0.079
0.7 205. 336 143.735 66. 292 143. 448 141. 564 0.537 0.150

0.8 179. 945 143. 956 79. 300 142.782 110. 353 0. 461 0. 205
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Fig. 4 The tendency of CPUE and yield of Dosidicus gigas in the Southeast Pacific Ocean
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Abstract: Dosidicus gigas is one of the important economic cephalopod in the world. It is widely distributed in the
cast of Pacific Ocean. Nowadays the yield of Dosidicus gigas occupies more than 50 % of the total yield of squid in
China mainland. In 2012 ,the yearly catch in China mainland reached 221. 1 thousand tons, the number of fishing
vessels are more than 250. It is necessary to assess the stock for making the fishery sustainable. Unfortunately lit-
tle work is done in this field. The stock assessment and risk analysis of alternative management strategies for Dosi-
dicus gigas in the Southeast Pacific Ocean were carried out by using a Bayesian Schaefer model,in which two sce-
narios, standard scenario and sensitivity analysis scenario,are considered. The Schaefer model was chosen because of
the lack of age-data of Dosidicus gigas and also because the migration mechanism and stock structure of the squid
was very complex which was not completely understood by us. In many cases, Schaefer model performed better
than many other more complex models such as age-data based models or metapopulation model. For parameters K
and ¢ in standard scenario, the posterior distribution are approximately normal distributed. It is totally different
with the prior distribution which is set to be uniform distribution. Compared with the two scenarios, the results of
posterior distribution of the three parameters are similar . The study indicated that the data of yearly yield and
CPUE provided sufficient information for the valuation of model parameters. Under standard scenario,the MSY
(maximum sustainable yield)is 1. 429 million tons. To maintain MSY,the biomass and fishing mortality should be
2. 147 million tons and 0. 682, respectively. Under sensitivity analysis scenario,the MSY is 1. 525 million tons. To
maintain MSY,the biomass and fishing mortality should be 2. 296 million tons and 0. 691, respectively. Under both
scenarios, the fishing mortalities and yearly catches from 2003 to 2012 were lower than reference points F, , and

MSY.and the biomass was greater than target reference point B, Status of resource was good and it was not suf-
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fering overexploiting or exploited. We set 7 indexes to evaluate alternative strategies and simulated 1 000 times for
every single harvest rates from 0. 1 to 0. 8. Strategy and risk analysis indicated that when the harvest rate was up
to 0. 7,the average yearly catches would be decreasing. And when the harvest rate was set below 0. 3, the resource
could be well protected and the probability of resource collapse would be very low. It is concluded that the harvest
rate of 0. 3 appears to be the best management regulation and the MSY will attain at 990 thousand tons. The har-
vest rate from 2003 to 2012 were all below 0. 3,it was a reason for us to be optimistic for this potential resource.
However there were many uncertainty factors in the simulation which should be considered in future studies.

Key words: Southeast Pacific Ocean; Dosidicus gigas; stock assessment; fisheries management



