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WERE: ARGBEEN T EREABCEIRREGU T AR - — B8 BRI
FERTEEFEHAEL  EREERNE  BAEhSETEERPE T &
BEEEVEIEAM - RILEREEEREENE  BEAFERE
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AREB#H 12004 FERIBERBTLLALEIRLIELBYRE
1999-2001 § 2 /&% 56+ F 435 MSY K% (Funenr~Fumsy)’ ME R EAE
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@3 & %% % B € (Standing Committee on Tuna and Billfish » SCTB) 73
e ¥ & KF# (West and Central Pacific Ocean) ## & R £ ¥ R 4 F
#F A i KF# £ F 2 (Pacific Community » PC) #+ £ AT R L Z 3%
HETH LB ERBHBMEIHEZRAAR A —BEH L EH
R HERARRTRPAHHBIHE KA LE  — - BRABEETHZIK
£ REERSEZRUNRER - FHZLTERFFEILHBERAMN &5
A AR BRERABEZIHE Z ARENERARBARFT EGES
Tl AEREEAFRASMARRAUEEA MO FTAERALENBEY @K
HGEBERAAMAHEETRKRAZNE  ERVEFRRKAGRA A -REFE
RPASBBAMER  FARRAETRITLELEHPHMZ Y - SCTB #3
BEAHLARRERSAE REREREASTHIEFARTIEARS
BRETHEBBIHALELA -

et FPEAFEHLERTRAEE S 45 R €% (Multilateral High
Level Conferences » MHLC) e —O0Q0& AL AmB &3 T+ BALES
Bk eBAEREENY  BEE  ARDOAERBEAL T FEKFHF
# %% B & , (Western and Central Pacific Fisheries Convention » WCPFC) ¥4
FRGE AW EM B WCPFC TRAMELATURRREZIHER
HoERBARLXFFTFELIREREZRE MARAEMTRA WCPFC % 3 -
t2Ep 2% E %4 - B A7 E#H & (Preparatory Conference » PrepCon) iE
#ATEMB ML WCPFC T4 - A T AHEAF e (WGID) sFFifie®)
FEEHEHET > BHHES SCTB ~ b X FHeaei# 2% 8 € (Interim
Scientific Committee » ISC) ~ £ M # % 4E % 8 € (Inter-American Tropical
Tuna Commission * IATTC) B A Mi& ¥ 4% » URA LEQBRTERRT
BR&AMEHEX - BRPE - HLEARRERE - AN =_O0=#FHE
—J& PrepCon i #4 WGII F 3% #4153 s 4 (Scientific Committee Group °
SCG) > RiBei#4T WGII ZH T ERZEFIHERBMF EF @A > L
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REAAXZZHAERAZRL — AAFHERER AU BREFHIELEY
EHEBRBEZA AN SCIBRAFTEATHERES 2 G EHL e
Bx— BHERBERS WCPFC BB MH L ENAR RN ES L4
B sbA 4R £ 81 SCTB & SCG Fp e B JE SCTB 2 PrepCon Z &4 & » st 42
HERTEHERERKEREAER2HLE  HRBA KRR WCPFC #9452
RAMAETERFHAEBHFEHZIBEATY - b4 EN_0O0=4£2
SCTB 16" ¥ > # % F#H2z A BHE -O0=R=00Z 42 % R4
BEREZBANEE  HARCHBHABHERB RN TS UBZRS
ZRBHERKERTBARFRBAZAM  B457 SCGI R FH A
FREGHZER URATEKE - Bt BAMABHTRIFLEEHBAAR
£ SCTB17™ R SCG3 Wy & 23 FE - B > SCGI e AB &S
BB ZHAM > MHBLERT A WCPFC $2 &£ 354 -
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16 Iz E
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PrepCon WGII % #8 3¢
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&% ~ #$3% PrepCon VI &
T | RZHA(FREA) ¥
20| & 8 WAL ARAREAH
n| #HERE - BHRER
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=~ FHEE

(—)SCTB 17" 43, : AR R SHBALEHMLHEES (Dr. Sung

Kwon Soh) k4% PrepCon VI 2 223 R AH T N a R
ik G3F %t T4/ 4 (Statistics Working Group * SWG) ~ j&
¥ H 47/ 48 (Fishing Technology Working Group * FTWG) ~ F /%
% T4/ 48 (Methods Working Group * MWG) ~ & R34 T4 /)5
42 (Highly Migratory Species Stock Assessment Working Group *

SAWG ) ~ 4 4 % 5t % T 4% /) 42 (Highly Migratory Species Biology
Working Group * SBWG )~ 4 & %4 & #F % /| 42 (Ecosystem and
Bycatch Research Working Group * EBWG) ¥ <@/ - &
WAT AN NA L E+ B &FF SWG-FTWG A MWG #4137 B €3
EXFHMMARNAT—BE+ABHIHAB  KEHMBAA
At+—8 > #HEBLFARET—FRITHREARNEM A
K %37 SCTB 16" #3484 & # 7 WCPO # 6 ¥ #17 £ # eh78
¥REBEMAHRA  LAETFEF=ToMAMFRITAR
#E -+ -2+ ANBHAMKRE 25 84T SWG - FTWG - MWG »

SAWG ~ SBWG & EBWG ¥ &# » k& Hw LM FHAS
TEHRIPITHERLL FHNTABTFEIN=Z 0 ALH
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(=) SCG3&# : KB SCG3¢HMNAA+ALBE=_F—8 845
BB AKRE Yuji Uozumi HBEEXR - F—RHAREEZWAHET R
RAABREEEE - R ZE (Interaction) ;s B _XHHRAMLY
MNE MRS AR R R LHEE BT Kk — KA
MAREHRLEETHE -

ZCEHAZBE
(—) SCTB 17" a4 & 3

A2E (ATE) ABAZ+TERGETRET  BHRERHEE L
F kT 4E/ 8 (Method Working Group » MWG) » J 1 ¢k Bh 32 7%
% B %t T4/ s (Statistic Working Group » SWG) R &%
# #7 4% /)~ (Fishing Technology Working Group * FTWG ) &%
3o

LFkmIipameEash (£/F ° 28 John Sibert 5 BfA] @ A
ANLBEFAFTHFNFEAANATBLFAFEFF+ 0=
T2 ARFEIFVEARETEIEIEZNE 254 2003
E 2004 F2 TARAERS o R ARMEE ST > &R 2004 £ KB
BERKRNL - PATRB AL ZHEE - KL SPC/OFP 2 K B &
FIRIFAE &R - 145 B A7 IATTC #7452 A 4 Reference point % -
i 3 #% 7% 1t MULTIFAN-CL - # B 4 st X (&
SHBS-MEST ~ SHBS-MEST-LLq * SHBS-MFIX %) 2% /1 42
B BRERIILAHFHEENS (AEREFRAFEEZA
RHAHEHATRBEBRAAARE) - LT O EZAAEME
3o F ¢

— BB RER A RE MWG-3 & MWG-4 3 HEETR
F4E48 K > 40 MULYIFAN-CL » SCALIA FOX % SCHAEFER
Production Model ~ A-SCALA - 3% &40 .

(HDBE MSY iz 4 Z @Y EAT B A2 - H—HRERAE
HERME -



() —#& 5 48 H 2 T R E BEYBO)REN B4 2 E K E B

A EERRK (4% & FOXModel) £ FRIFFH LOHXKABF
BRAERAELBEAF RS2 HHEETRE -

() MULTIFAN-CL 2 SCALIA £ A R AT EBE AR ES
MR8 v £ ¥ & 20 MULTIFAN-CL #7694 F F - T3 b &%
EFRzERATERFTRE -

—BRERIFEORETHIG  RREPRAFFEEZ AR
GBI BEHATHRZEBRAARENS  SAUATEE
(D HBAFERMNERETEZHE BRAMEKX T 24 -

Q)& IATTC &4 % » MERAPEAFERXRLEBRFEZH
BERKE XFFEBHRMYH—FMHE -

OHBERELHERE LY F ik (4 SHBS-MEST -
SHBS-MEST-LLq * SHBS-MFIX %) @3z iRy B F
REBX TR A ERELHBHER -

Q) REITERAEZIENEREIL  BHERE IATTIC 242
Bl RBITH®RE -

C)MBUEE2A R ERAZIBRELBAEHZIETRER
X F S

(6) B2 3t & B Longhurst large marine ecosystem regions #
MULTIFAN-CL %-#f °

— WA

(1) Extracts from SESAME: A Simulation-Estimation Stock
Assessment Model Evaluation Project Focused on Large
Pelagic Species—MWG-3

(2) Comparison of Stock Assessment Methods Using an
Operational Model —MWG-4



(3) Stock Assessment of Bigeye Tuna in the Western and Central
Pacific Ocean— SA-2

(4) Improvement of the Schaefer Model and its Application —
MWG-2

(5) Performance Indices, Reference Points and Use of CUSUM
Plots for Monitoring the Performance of the Longline Fishery
off Eastern Australia—MWG-1

(6) Relative Abundance Indices of the Japanese Longline Fishery
for Bigeye and Yellowfin Tuna in the Western and Central
Pacific—SA-7

(7) Possible Utility of Catch Limits for Individual Purse-Seine
Vessels to Reduce Fishing Mortality on Bigeye Tuna in the
Eastern Pacific Ocean

(8) Importance of the Assumed Steepness of the
Spawner-Recruitment Relationship

2.8 N aEAEEHR (2/F 0 A8 David Itano ; R/ : AR
+EBEFAFZFRETFESFESS)

(1) A e B AERRLE - A BB BM I EREL T -

a. Trial Setting of Deep Longline Techniques to Reduce
Bycatch and Increase Targeting of Deep-Swimming Tunas —
FTWG-7a

b. Assessment of Methods to Minimize Seabird Mortality in
Hawaii Pelagic Longline Fisheries —FTWG-7b

c. Performance Assessment of an underwater Setting Chute to
Mitigate Seabird Bycatch in the Hawaii Pelagic Longline
Tuna Fishery —FTWG-7¢

d. State of Knowledge for Minimizing Turtle Bycatch in Pelagic
Longline Fisheries —FTWG-7d



e. Effect of Bait Color on Sea Turtle-Longline Fishing Gear
Interactions: Can Blue Bait Reduce Turtle Bycatch in
Commercial Fisheries? —FTWG-7e

f. Survivorship and Dive Behavior of Olive Ridley
(Lepidochelys Olivacea) Sea Turtles after Their Release from
Longline Fishing Gear off Costa Rica—FTWG-7f

g. Reducing Juvenile Bigeye Tuna Mortality in FAD Sets—
FTWG-7g

P %A ARAE U Fish Oil &4 &R E &85 - 1248 4

Z R RAE & AR G HI R REARE -

@R ER—ABRZAAWTARET

a. Documentation and Classification of Fishing Gear and
Technology on Board Pelagic Longline Vessels- Hawaii
Module —INF-FTWG-2

b. Handbook for the Identification of Yellowfin and Bigeye
Tunas in Frozen Condition —INF-FTWG-4

¢. Handbook for the Identification of Yellowfin and Bigeye
Tunas in Fresh Condition— INF-FTWG-5
FHRTEENH NREAMPL RILBA - M EE THK
(SCTB 16™) # M B 42 6H 4 + % % 85 & X B 8 4h# &1k
B AR ER  ERARGETHNTEH R KE HHE
LB OTRAEARRA -

Q)i Bz AN AR —RRELANRE T

a. Brief Overview of WCPO Purse Seine and Longline Fisheries
2003 —Peter Williams

st FEBATERZAENMBRBEERA  ELEKS

st -

G BEBZEEN - AKBBAZANIARELT



a. Average Purse Seine Vessel Production in the Western and
Central Pacific Ocean (WCPO) by Fleet for the Period
1980-2003 —FTWG-3

b. Using Malmguist Indices to Measure Changes in Total Factor
Productivity of Purse Seine Vessels while Accounting for
Changes in Capacity Utilization, the Resource Stock and the
Environment—FTWG-5

€ P HNRE FTWG-5 » 333 3% 4542 (Malmguist Indices) &
FITRBERARE N EREIL > L4 TRk Total Factor
Productivity A 2 B -F - {123t S AR -

(5) BRI A — A BB I AN TFRELT ¢

a. Review of Vessel and Gear Attribute Data Held by SPC and
FFA—FTWG-1

b. Vessel and Gear Attributes Useful for the Long-Term
Monitoring and Management of WCPO Tropical tuna
Fisheries—FTWG-2

RERIL RARM TR -
(0) ATH &5 (FADs) —ABMZAAM TARELT ¢

a. The Development, design and recent Status of Anchored and
Drifting FADs in the WCPO —INF-FTWG-1

b. An Analysis of the Main Factors Influencing the Catch of
Bigeye Tuna in Purse Seine Drifting FAD Sets and a
Comparison with Log Sets —FTWG-4

ABARIFETA MR B SR TS0 B R PR
F1R8 > #RER T & A8 3dm -

(7) ;&4 45 /7 (Harvesting Capacity) &% /1 & %32 (Effort
Management) — RABAMZiaM TR L4 T ¢

a. BIREN



(a) Extracts from “Brief Review of World Tuna Fisheries” —
INF-FTWG-1a

(b) Abstract from “Review of Longline Fleet Capacity of the
World” —INF-FTWG-1b

(c) Management of Tuna Fishing Capacity: Conservation and
Socio-Economics (FAO)—INF-FTWG-1c

(d) A Survey of Purse Seine Fishing Capacity in the Western
and Central Pacific Ocean, 1988 to 2003: Executive
Summary — INF-FTWG-1d

&P E RN LT NRERNBE LR 128 KK & Peter
Miyake # 48 Bl B 3MEH &4 > MR A AN B REE
BIFZEBEAAFEEH ENFTRTERELATHZ
AB > BITHRRETHERREZIRA A5 WERAZEHFRES

(Fishing Capacity) * B =Rk#k353% ; ™ # M st Sapporo # 3t &
€32 N5 & FFA X% Chris Reid 2 & 8% » 25L&
PR uaMEn RARBREIR T FEAFFZIAEH
REHSGEEHFEER ) b HBAMBE - HAH B HFM
$#7 SCG3 gk Tt -

b. PalauArrangement & ¥ ®AF ¥ 2 ¥ H EFEFRE

(a) FFA Initiatives Related to the Palau Arrangement, Purse
Seine management and management of Bigeye Fishing
Mortality in the WCPO—FTWG-6

A %% 4 ¥ B399 Palau Arrangement Z £ # Fk 4| & Vessel Day
Scheme - # 3k 414 » $## B 4% £ /& Sung Kwon Soh B BP 3] »

HRBRLCREMOEEFE  FANKRTHH S FTHRE R
%o BN SCC #H P2 FEF £ EE P~ (Management
Options) % A& &% » ¥ & K FFA 4% Chris Reid # 24k
LBARRBRLHVE (I ERLERFTARE ) 2E2AR
IATTC X % (% %% Gary Sakagawa & Michael Hinton ) R|#
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AARER  RAHLBHEGRAHEEXN TS A HRAY
TN BEREERAHTERERZENRE 2R
LHRAE BBELAL > RESTHRTAL ) LLMEANE
PREKS OB ELER 2 FA BT LR SCG 3™
B2 TPBARPFEZRKEHRAELEHETE Y RER %
2y BEHTR -

sboh > R 4R4% FTWG-6 ¥ A M FFA Rz 205 2 B @s » &
BA 1999 £ 42 &% 2004 52 33 44y > ARARRM F
AR EA 4 M4 o RX 4% "The new bilateral access
category was created to provide for new entrants taking account
of the decline in bilateral access vessel numbers for Taiwan. This
has occurred because a significant number of Taiwanese owned
vessels have reflagged to Marshall Islands and Vanuatu and now
operate under the FSM Arrangement and a small number have
been sold to Chinese interests. An allocation of 4 vessels has
been made to China and 4 to the European Union. |; #2& F 2 &

@ﬁ#&&h\ﬁﬁu—’:iﬁﬁi‘\ °

Purse seine license numbers

Category April 1997 | April 1999 | April 2002 | April 2003 | May 2004
1. Multilateral Access
U.S. Treaty 50 50 29 40 40
2. Bilateral Foreign
Access
Japan 35 35 35 35 35
Taiwan 40 40 (+2) 41 41 33
South Korea 29 29 27 27 27
Philippines 10 10 10 10 10
Sub-total (1+2 164 166 142 153 145
3. Domestic / Locally-
based
All parties 41 41 (-2) 40 45 52
4. New Bilateral Access
China 0 0 1 3 4
European Union 0 0 0 4 4
Total ((1+2) + 3+ 4) 205 205 183 205 205
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4 693 42 (8). — Organization of FTWG Plenary Session ~ ##2
(9).—Future Role and Direction of FTWG-Like Group & #42
(10).—H4wF3E > QIAFRAL  REFHER -

3.4t Tk A E e (X% SPC 2z Tim Lawson 5 R @ A
AABEFABETFZ0)

(1) b3t THE BB RE B LRSS T

a. Legal Aspects Governing Fisheries Data—SWG-8: K34 £
FWAALE WCPFC 28N A MAHEREH L - 43t
BEHAGFE - RBEATEHGRAE - L AARBEHRY
ABREREZLE -

b. Information Regarding Anticipated Data-Related Tasks for
the WCPFC Scientific Committee—SWG-6 : AE#HE X B
3,89 WCPFC x Scientific Committee A M /& 41t EH &
BHO T ERBEIREFRSG /B2 AW EHE
£+ BN S N

(a) Draft the terms of reference of the Statistics Working
Group

(b) Draft a resolution on the scientific data to be provided by
members of the Commission under Article 23 of the
Convention.

(c) Draft a resolution on the principles and procedures for the
dissemination of scientific data by the Commission.

(d) Develop a catalogue of scientific data held by the
Commission and a list of data gaps.

(e) Specify the contents of an annual report on the status of the
collection, compilation and dissemination of data to be
provided by the scientific experts engaged under Article 13
of the Convention.

(f) Monitor the status of data collection in the Philippines and

12



the Pacific Ocean waters of Indonesia.

(g) Develop a strategy for improving the capacity of members
to meet the data requirements of the Commission.

(h) Establish standards for the collection of scientific data,
including operational catch and effort data, port sampling
data and observer data.

(i) Develop the scientific aspects of the regional observer
programme to be developed under Article 28 of the
Convention.

(3) Establish procedures for evaluating the quality of the
scientific data compiled by the Commission.

(k) Harmonize data collection standards for the Western and
Central Pacific Ocean and the Eastern Pacific Ocean in
collaboration with the Inter-American Tropical Tuna
Commission (IATTC).

(1) Establish an agreement on the exchange of tuna fisheries
data between IATTC and the Commission.

(m) Harmonize the procedures for the compilation and
dissemination of data by the Commission and the Interim
Scientific Committee for Tuna and Tuna-Like Species in
the North Pacific Ocean (ISC).

(n) Apply for the Commission to become a member of the
Coordinating Working Party on Fishery Statistics (CWP).

(o) Establish a Partnership Agreement between the
Commission and the Fisheries Resources Monitoring
System (FIRMS).

c. WAL B RE T AN NG NH MR SR RS &
BEREMAGH IAZINEHELE  SNFAR TR
BRKS U FAEHEREIL R -

d. & F&THOFAMRE A E 2480 PR &7 E a0
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BHHEL TEHRARBHREATEE 2001 F5
Mgk BNAAMBRE R PRI ZAFPIFTES  »
2003 FHARHAANMBRERPTES  BRARHYHE
900 % ; B ATBRENERF & -

e. s NPFHKREHRE A FKREHE SPC X Peter
Sharples & Tim Lawson % M# okt T2 RE R ER
& 78 04 3% 485 ) 4 P A4 ; Peter Sharples &5~ ' — x5 %
S REE > REMNAENENGEEY  FTUET
FAE SR BATHRER - X EREAMYBSFR
T HE & 42 47 & 37 1 » 12 Peter Sharples 75 & 5= 18 % 0 &p &
BEHBEEARRE BMRGEAELLERZREE L
FRATEMEERLE - ENARAE R ok o ikt
T2 RABNRPATRE  TH €A L e-mail JEE EIRIF48
BB A 44 o gbsh - SPC AT B 0k AT 403
OiHE 24 R THARALENER » HBBKREKTP
FHBETHORMEF UASPCZREFAELE  BAR

(=) SCTB 17% 2 & 4 #

1. 2 /% # & (Plenary Session ))( £ /§ : 8¢ B Sung Kwon Soh ; 8§ A :
ANA+—BEFABEFTHFAE) AR ELFAGHE Kb
* B (Republic of Marshall Islands ) X, & 2 # 3t &5 € 3% £ /& Sung
KwonSoh B JE4% » 47 %+~ B SCTB ¢ B #BRLE T RAALAXR &
HBMAEE X4 % & SPC z Peter Williams & FFA 2 Chris Reid
wAT TP EKTFSEE LM | (GEN-1 > Overview of Fisheries,
Including Economic Condition) - 3% AR TREL » tH =
+ERFREFETRE REAKRKRERFRFMBLES
HEBHREZSHARRAEFEDVEENE KT D RBLE
MG AEXBREHRETHEANEY > LRI WEER
FHHEAENOSEBRZIAE SR T S PRZAERS
35 B 2003 £z L M4 ATE B4R Bk 150°W £ 130°W
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Z Rk > & WCPFC $2 IATTC § 2 H A BB > #3lefig
ERARENREM - EF&F@0HR -5 PNGZRRRE T
RNAZARE B LBEA Lo EERExHENZ LT
MANZRZAXLEET BN EBEX AR ELH=THEE -1
BE#REZ dERMEAEASETRS A FFA R IATTC
REBEGLEIFERTH -

AR eHzst e ae# (X4 SPC 2 Tim Lawson ; 8%
Ml ANBA+=—BLEFABE=F+HZ+8): £/ Tim Lawson 4t
Hoit A AHETRINTETRE WA BAENZHK
Ba ¥tk (Logsheet) ZimE R TR ERGER -
AWK A ERFHEY > SCTB 16" 2 T4k B - & P4+
P RBETHB SN EBEI S TERAFFZEDALAUNEL
150 EAR ENNHMAKYEER > R e E2 TR
f# - 9 » £B 4% Gary Sagakawa & John Sibert R 32 4% &
BRZO;HBRL > mMEHRBZEBATERSETRIT/ONZ
TR HBHRNBRIE G GHRY BHTHRZ M
#> SPC #& 4 Public Domain % i TASK II T &93f4 > B AT
BROBRNIMENZEEERE N EELEEH - kB REA
Alain Fonteneau 3% % SPC £ 3% & 4 2§ &, & 32 4t Public domain &
HEF BRBKE B AES BN SR Bk HAD
KRz B EEH -

AR ERZAH R T aeE (£/F ¢ £H David Itano ;
BEAA+—BEF+8+ESE+—8=+4%) £/ David
Itano $+ ¥ B R T/ A RHE TR I N B RITHRS > LI 5
WA BERE TR TRERZIIEREM—RA - £+ » RS
FTWG-4 & FTWG-6 AR g3 ¥ B RE/THE - FTWG-4 K4
NEXTEZRAE@AESER FADs 8 F > n S o B E KB
HHEEREHEERT  MARLEBHENE % FTWG-6
REBNZBWNRETENY - &2 HiE:® Fishing Vessels
Day (FVD) 48| TR AB#HARA TR > L RAHRMEEE
T 4-#&¢ 21,175 18 FVDs » #% % Party Allowable Effort (PAE) >
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s PAE RT# 8¢ - & F » REK A4 FA M Definition of a
Fishing Day & & A # R #& & & L6943 ? 42 FFA = Chris
Reid it A E o oo TR TBMENBRHE TR FTAARRZ
Sapporo ®#H A &S K A I N ERRHBEHAERS
A3 ERREFHARRIERNE B HhEGFEEL
BEHEINERE BT - s I A SCGI g H T

st -

AFEBI T ETE e (XK 0 AR John Sibert ; &R ¢
ANBt—BEF+—B=+nE+_8) ARFEh e
WBZIBNE b/ John Sibert WP BAZHELTHA
S o RERFEHE 2003 £ 2004 F 2 THEIEF 0 4o 7 Ak 2004
EHRBON  GERFLIRBHTRRA - PITREHAREZ
¥k~ 344 B A7 IATTC Ai4¢ A &) Reference point % - 3 3 34
& 71 MULTIFAN-CL ~ # R &3t BB X2 H Hh R E1b -
AMBERIMZIER  ARTERR ' ARBRTRIPLEFZIAH
B BARRIWBIRRFAEIABAHEHRAERULE
BARRABGBRBERAARL - BRFIBNZARECESH - &
IATTC &4 > R A FMIH L —RKE - HRAEANE S
ERELHFE - AHBEATHEFRELERAERANBFRAR
EoWMBEEE—FHEER@BILE » R IATTC Z& Rt
B-FHEXRBHEH A AR ZAN B mANETREHEZMMA - b
S RBETERERITERITAT > BUAREN X i
& §# % ~ MULTIFAN-CL ~ ASCALA ~ FOX % # X, F 85 47
Pz whARZIERBA TR - ¥ 7 £R Gary Sakagawa
BH o HRNFTRIPERERRGMA (DecisionRule) » A&
%38 g %2 5 (Management Procedure) » 4wkt s 24 & B AT At
RARERTRRESHRAE -

BB CHRZAMERR BT (2K 2% Talbot
Murray; B3 : AB+—B FTH_E2508) €85 ARTHE
ME#REk  BREAAARTAECARAT RIS ZATER
L FAMRBAFRARIARIKE (BIO-5) hh R EZH#
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FLZERARZ FFRIRFZEFHFT LGOS HBRATAH
—F-R ELEOR FHEREHEZIANIHARRSE
(BIO-1): X Z2WHRRFLEH I RN TPARBRELREBE B
AR %8288 (Deep Scattering Layer) ¥ 2 4 4 » & S48
FEHEBLEFASHBFRREBIHREENHG - AHRES
Z Sr:Ca($B450L) M EBEMME LR ABEH (BIO-7) >
HHARSRIEERAMREESIKRE » LBREHEKBL
AR HEFBZRBGLHERARAR ; it FEREH
MEEREZBRBEESRT AT 62857 R4 &%
EBEAL  BENBEEAENMESLTE ZE - A H BIO-6#4%
Pt @RI REGRRESER B LIS
A EEFRARIATTC FREARABESV REH T REER
ARE2EMEHRE  REBIHZOBREITHLELE  RERRNY
e b RS T IRIPME 2 o su8F > £H John Sibert &
John Hampton &~ B £FAE > L B PITHER - REHh - &
# ¥ Tim Lawson & Régis Etaix-Bonnin ( B E& & T4/ a2 %
B) BB RATEFRRGHIRRENECEY %
TUHERAIAZEZLIENLRAAR -

AR EBRZERMEIME A (£/ ¢ vd KX Max Stoker & A
A Naozumi Miyabe ; 85/ : AA+=Z8B LFABZ+HETFTH
A -AATWBEFABZFPEFSF+o=12): &%
HABITUTHRS

() XKB#RARE#EH2Z CPUE 4# (SA-7 » Relative abundance

indices of the Japanese longline fishery for bigeye and
yellowfin tuna in the western and central Pacific) : # # 32 F %

RAMERGERGABARERLBZLEHETH? L
S HNBHNGAEXZMSHEEN - FERBHLAEMR
FZEEEB  ENRETEEIRFRE - 7 HBAEK
BARREYH HBS 2B EALF ik &4 -

(2) X B # ¥ /R 2 MULTIFAN-CL # & » # ( SA-2 » Stock
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assessment of bigeye tuna in the western and central Pacific
Ocean) : A4REWHA 2003 F2 ¥ EBKFHF KB & FRFHE
R O BITABHEARENERABEAEHMEL
( Fourren/Fmsy=0.89-1.02 ) » B X £ 2 & R K R
(Beurent/Bmsy=1.25) 8 % 5 #3825 RIF BAAHAETF
ZKER THEERFEBEHRAR HET SAXRRY
WAMRAABE itk 0 045 - CPUE R EILeyF ik ~ BT
A B REEHZABH CPUEABRK Sz hat R
FEMANEAEZ CPUE #4740 - TEEBRAARITTELR
z TAC %% - %4 > £/ Naozumi 3| #4464 John
Hampton » ## T4 # B AT AR A TR R ERF L BRY
Bl 248% E—FmREL L FERFTERDAK
&2z 4% > T John Hampton & f&35aF KAEE A S rEsE
B mAMAETEIRRIRBSZIRANARE T AFE
B Max 38 53 € SR KRR R0 R TR
{2 Miyabe 33 S5 S LM BREALTAMER 5 L8 £
FREATRARBAEAREERZAENHRBHETRY
B AT RAEHNRBHZR AR EAATE
BE > EE—FRERERSMFZRELM (Uncertainty ) »
b A REH WA AT RBIGENGMAELBE AKX
BAEERE it AR ETIRMENRA RO EETE
AR 2RFMEBYTF > AEH Max RAZMREL
FLBEEERNEMNBEFERRTR N F =8
RebiA -

() R R -F #3858 % B RAKAE (SA-9 > Tuna and billfish in the
EPOin2003): BATRAFHFZAB#HERTLRNBIEHNK
B MENEROVENLBHRABAEEERK - BH AT
AR PERASH FADs H A B H BRIV ERFEANE
3t B IATTC A BWmER R 8 #4hEt & A EmA
Ex B2 - HABRY B@ZEBES - 5 RAKREL
NARE S AERLBHAEZ KB HER R TH UBHEIT
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BERBNEERZRABEGAR - LAMKBHTRY
W RBREAMER -

(4) % & # ¥ Bz MULTIFAN-CL # R 4 # ( SA-1 » Stock
assessment of yellowfin tuna in the western and central Pacific
Ocean ) : BRI T AR FHF I FHH T RRARS

(Beuren™Bmsy ) * £ £iB 2R ZEBE (Foren<Fumsy)° &
HATHRAE (KRB#IT) FPAMTROABALER  n
ARET IR TEAMBRMAELRBENEZZEHI§
RE BLERETRAEY THNFEBELLE A
EFAAGEX - mEBHOBRRA (FAELREABEYZY
B) REZFMANRAMW2 CPUE #470 M EFBRAREHH
o MR T B ARE] £ E o N4 E EH X (Yield per
Recruit ) o #7 2/ 43 » A7 iE A 8948 X /% Beverton and Holt Model

(B-H model) 4} > & H H 4o Ricker 8 7 HELK > A
47 MULTIFAN-CL # &4 X, # 4] A B-H Model ? £ # % %
HEXERE  WBRAFLER AR BEEmTE?H
EERAMEAR KX G T A RETSH < sbdh BHRETA
{4 A B A B2 CPUE 48X o2 A - RF &
MAB @z CPUE #4754 % B IATTC &6 /7 H A
ZHEHNERRCIAR  AHEMTBAERERLEL  aNHPRAZ
RGN EHATRIEZIAEIRZEZRE BHAR
Ao HARGERDA RERKSFL D LA MwAE G
o BSRPRZ G EHEEEZ CPUEZRLRTA M
AGH AN ETEHFRL BT ROBETELRE S — R
EHEFE -

(5) £ #8 % R 3745 (SA-5 > A standardized analysis of skipjack tuna
CPUE from the WCPO drifting FAD fishery within skipjack
assessment area 6 (MFCL 6)) : R4 & R 87 » LR EA@EAM %
z Drifting FAD #) £ #& CPUE 4 454k T %48 % » {2 3t JE A
ARRMERARKABENR R fE&CPUE THREA
AERAFREFBERERE RO R#EL nARERT
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S BRI S B 4o SOL % 5 B AN KRF TR
Bl 492 CPUE 42 %4t » 4] 2005 F = E & FRITFME - B
P rZOMBLREASFERTHOHEZIRKER
MoREEHEZRAS X - HHREAN CPUE £E4
B o 5% 0 4T R A 4 # Drifting FAD Z §# » I R#ANRAK
B2 AR BT ? A E % & unassociated $1 associated
school & K3t 5 # H CPUE Trend ? sbéh FRiER & 2 A B
Fb B CPUERBELS MBI EEHERF?EF -
% SA-6 3% 4-( A spatially-based analysis of purse-seine skipjack
CPUE from unassociated sets in the equatorial area of the
WCPO, including the development of an oceanographic model
for the fishery) # R 8+ ‘a. £BF/L#% = CPUE #4ER
nominal # B A KE R ' b. §BFRRIBATURELR
BEEIHEH e TURASARZIBEARALR LK S
zsmYhud R d THEERRIH LR E—FRE
BARZHK -

(6) & # # & R34 (SA-4 » An examination of the influence of
recent oceanographic conditions on the catch rate of albacore in
the main domestic longline fisheries operating in the south
Pacific Ocean): & RET 'a. AARCEABERGEH AR
% (Catch Rate) Z X ZHF: b RABKTUDERLE
Ho B TERAFE S RREREBHARZIER ¢ BAE
BERBORALETEORK (FEREHORA) &K
BEEAREHAEEZRA - BRFBBRER  ANER
E2BRAERBEZ AR AR FFRESZES WHN K
#eERZ CPUE oA BB RBZERAN b BREK
Moo B KA NFRFELMEZ CPUE Trend S F A% ATIR R
£ (SA-3) Y2 %A ARRAM? LA EE -
Gary Sakagawa 7F3% & £ #/7 k& &8 2 CPUE 4547 8F » B2
BEEFMAABEREHRREZAEATENR o+ &
A RMR ALK FF2Z MM 0 WA KA Local Depletion
#HR % BRELM - SA-8 # 4% (An evaluation of recent
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trends in the domestic longline fisheries operating in the south
Pacific Ocean) * £ & # 3 B #7#47 MULTIFAN-CL & /R3¢
RO HMETHER  ZBRRAES RWEERK (X 180°
B30SHEN) BRALE - BERAARBEETH
HBATREBZEHETOHN BARER - F SEARE
NETEHRHERERBMEHEL  LERAALGH -

MEARFA(FHTEE2HE LT ) R4 Robert Campbell
RAEBANERZIMIBTRIL I 2HREFNETRITL
I mMBAEREARBHAETRAZ TR EESY
ERAT ERARARABEORAR  KEAAXNBKE 0 T
BELEPEZERSE R ML B -  RFRBER
BATREE L MM T RRAEERE SCG MmA MERT
RBIENBEBRATLERALPMEEN AL B B2 SCG
3B AR K ERRAA AT B2 S HBATR
Fif =z &8 #4733 o Gary Sakagawa 2 & R 75 £ Robert
Campbell 483 > £ ZHRH LI L X T RTFEEA AREY
B A R PATRFRITIT AR Z BT RFPE BERHNEE S
2 1B AR R TR - 4 & M 4K & Talbot Murray 32 % & /R 3%
e kB Rk - IATTC R4 B ATAF A T4 &3k
BITHMAER 2AFRHE - FHRERKEETELAH
aBZREFRAYE BFX2ELEARVETHZHMYAZE
B 2487452 ERIAENEMIEE T FHEFT
B o

T2 AE2 AR ARAR T 8 (£ ¢ £H Paul Dalzell ;
BHAA+TXNBEFABR=Z+YETFLE)

() EHRELRETUATHRSE
a. B oH

(a) A Spatial Ecosystem And Populations Dynamics Model
(SEAPODYM) for tuna and associated oceanic
top-predator species: Part I — Lower and intermediate
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trophic components —ECO-1

(b) A Spatial Ecosystem and Populations Dynamics Model
(SEAPODYM) for tuna and associated oceanic
top-predator species: Part II — Tuna populations and
fisheries —ECO-2

TERMERLTER UL T H OB AHAS  BRAEE
#1947 h - B34 A S (New Primary Production) &4
# > pA Forage Model # #4632 KB - BAEHE T &
BRESZEMaHEBREHEHNE | & F HH Forage
Model & Ar3tdh o

(¢) Tuna Meta-Population Abundance and Size Structure as
Indicators of Ecosystem Impacts of Fishing—ECO-3

AEREHRE KBH H4H RESBREIBTREYL
BOETRALSEARTHRE A FHXIAHAELETRE
7 1980 #1444 ZRARRGYHE wER c MILR A A EEZ TR
FH AR o 2002 F£HF BEHNLHE WS EIRZHRAT
R8> FHAORAHETRKRET  AIRHY 30%X 7
oo sbsh o EARF R ELET IR £ 2002 FLRAETRE
KMBEBRAKERZ £ FR(EH A > HRH 60% -

(d) Individual/Agent-based Modeling of Fishes, and Turtles —
ECO-4

(e) Regime shifts in the WCPO and its tuna fisheries—ECO-5

M ERE#RLE > £ P ECO-5 & 4 Pacific decadal oscillation
(PDO) A& North Pacific Index (NPI) st +BAFH £ 2
BEER(WAB#H THH KEHRIEE )2 Regime
Shifts 38, % » 3| & P35 & 47 1940 & 1970 F4%, > 4 H=k
#) Regime Shifts 38, & - B 1967 £ 1992 1] » A x84
MG B2 FI ZAEHBEY - RINE FRAR 1973
E 2000 £z hongE (KB# TEHS REHRIRE)
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HREABZEAER (PDONPI) 57| 2 H1ESEH > mkdh
BHEHEFAEERELAGE  MAEASXATE
ATA > RLBSMEBITE  REAEXRZIEE RBER
AHRFS TREARSERE ) LEEBTUIRALY
@&k e An AR X oA i -

b. REMR

(a) Fish bycatch in New Zealand tuna longline fisheries —
ECO-6 : AR+ 1% 4% 2000 £ 2001 4 New Zealand Z &
BHAL G EH PRSI RBE B THEE

e -

(b) Progress on the researches for the solution of incidental
catch of sharks, seabirds and sea turtles in Japanese tuna

longline fishery—ECO-7: & ¥ 12 F1 & M % %% CPUE &
B HAREE SR AREAITER? B 0 A MK circle
hook 184 BRBA LI > WAL FPMERBALE
ERITERERE > AE A A 200 TR
K 5745 A 44 Circle Hook TT4E K/ » AR R AR - &
MRE LB RE A BRERBRB 2R TEE
FITWG-7T8R&ER & -

QEBRARREAERRAE I I BZEFHREF G KEBELDE
SCTB 16" 2 BBRG T4k 48 (3 & R T/ ) 23
BEIHEFG NEFPEITRENERLT !

a AREHEHMREBOHBRY > AHEARZ T RTEL
P BBAT MARBRoTRH?

b. BEFHEEMENHE (oK ea- 6B 58 458
%) EHEELESF  ARTIATEITZHE -

c. M IERETRISIFINERAMLE I I BEE R
EFBEIA N EZIER b A KA A T/ ad
TR
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. BREARAB RN SR EEMAER G E TR
BT E ARYBEZAEHERE -

. BFREREFHEIRYA > HEE FAO 2 JPOA 48 MK
B CRTAEMERAEZANES > v REANERFIF
LEEBRBARELFAETE  EN 2002 £ERN S ILRIT
Bemite LEHNWENHRT  BAeA TAC &%
HEHTZ  EHFRETREHAARARAL RS
W BAREREZEHAEHESG LR TOAR
BHEBENETARZIRE

BFRMAREEBRAE I amES ST FIEHKB
% QEABBA - HABIAL BELRAARES
B SCTB 16" 223 ¥ FRAEMMAELAZIHAT? &
B XEREAEARMORT  pREHNEERTR
HEE S EEHNEF AR AGHE REBARABZ
AWAARERD  BiEtw e

. A EEB YZRAHA AABREIA I ETERIE
A %A REIE N EARTERERGEY > BEELZ -
David Itano R3% % /2% HAA R SN A Rilg T 1E
EHZF

. JE %3 B Terms of Reference:; ¥t f & F #BM Ttk ey
28 -

URKRFEHEBH pRELATAHIZHNEREME HEK
ZAARLEIEENRE I A - HLTREMLE R » 40 Tuna
and Tuna-like Species & Non-tuna Species & Z 1% A& # 4T
% o

j. &HWH Bycatch L ERBARETAIMTFAR /A

A 1 7 Bycatch i# 47 83 26 &9 & & > 3 B & Incidental Catch
EH 2 BHBAARGONBAE -

CERBEEETHROERL  HRANBEAR AR
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s

8.2z R BGAITRE (£/F : £ R Pierre Kleiber ; B5F *
AB+tBELFABZ+FEFF+_H=Z1+5)

OEFEFZEL PEPTLENEEVEL-PERS PES L |
#m A% (Tony Lewis) : + & K- # 85 & Z AR MBI K ¢
AFREIEHEFEH  KBHREBET » RS &7
35,000 (5 %)~ 30,000 (8 %) & 50,000 (3 %) AEdF
HRE@EERTEHE REVEZFEETEEA HER
FEBRHI0%F FHRFTEEZRRWT !

John Sibert AT EBRDL ; 5 > RARLHEANRBER
% Talbot RARBEBEUATHERALE > MBFHBEN
F— R BT B K E IATTC 44F #4T KM AR K
BORFRR  BEABMARARHBZZBARERKRLL S &R
M EEE A B MR EHEMBES DI FUABRITHRES
% & o John Hampton #% 5~ OFP fE 8L IATTC £ g &4 * £ B
FREFLHXF -

HIBRPFEEEFELEBEARZIEE R o T4&3 ? Tony
Lewis B J& #t 3 & % k4§ MULTIFAN-CL B 5 # A EX %
F g miEsHey 0 b B F K Recapture rate » A7 BAfE 3t bt
$HEANKRARLBEREEHERMLEBHITHAN S
BRARERATHEE T ERIAGHBERT : BT RTHAA
2 ER RABBIAAEERIH EEE X Commission F
Ho BHEBPITEHENEMRAAL  BRTHBFTZ " 5F
FEEEATE AR B ZRMHKAT K ELF - o IATTC 645 »
BAKRPFFEARBZMAE > BAT A AN L BEERC BT
B e AEWABMBAR R HRTUE REKAE -

Q& FERHSERMAN A L1970 FREFHTHBE
ik St EH A% 3% SCSIPTP~FSP % 1} 85 - 2002
@ eAETHAH63,000mt > £ ¥ 37,000mt HREHKXKE
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# > 26,000 mt & E& » 3bsh 7 A H 46 8% 70,000 mt - B
et E4d BAS A& p T MK &MES - ARF >
BIRG BB o BAAW 250 A EMEA 52 44 KB
REZHBAAE 2504 0 P 250 2 Bl EAs A 110 A% -
F R EMN 2002 £470000mt K ARKBHRELEH -
BRI HEBRARRERE BRI A ER T

HHRM OFP BEAT_EZFe)FM  BAFREFEZEHA
$hith % HAELEBRBEALLE S HHESH ? John
Hampton %% ' £# A H AL P RSN EMEREES
HHEE RoRTARZEAMGEIRRERESEH YRS
REABE  RFTUBFRCEBRNBBATEHGRAE &
BTN E  CRAEFEARBEFEZ T HNES
AEGHGSE  ARAGEFHE  ARHAEKTFEAFE
Bi oSBT e ALY AMUAEETHAEREZLAR
BrBITHMRER > ML SABITRET > LFsEHA
MBAERE MadktB ek -

Q)BENETPZIEHR NETEIRIBESHERL ' ARE
£ EZ AR+ /5 o John Sibert 32 & 245 951 K HAE
TAGHE—E Wb AR c R RAHRBRABEANTE
RIFEE A2 — 0 AN MALE TN B2 EFZ T -
# % F) & John Sibert #7307k » B #ti® % SCTB 4% /1 » AR
4 HJE % & SCTB 17" sy i 3 B 42 % % SCG 3" &3 & SCG
FBI /AL H 5 AR E] 5 John Sibert & 5% B AT 89 & M4t
DHRERAFABRZABAKIT TS LR A EEARR
ZHBEARETH  BAXHEBRETHN AEMHZARL
HEM - RALEE (T44 SCG2V#4)-

B HBBHWBRAAITUTIRE ¢

a BTRE BRAEADY H&H LE REGRHE
e (koK B) % -
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b.

C.

F 37 OFP Z & # &

TR AT G FREBIHN AR TEZ
B3 BRAPFE TERTPFREBRFEZABH
FRIFMELE R £ MULTIFAN-CL 47 P LU B E4 5 %
#0347 Projection ~ ¥ # MULTIFAN-CL & LLq 2# ¥z
SHEN - HREEAFESLEEEHRK - B A Longhurst
large marine ecosystem 4-#7 it & A # MULTIFAN-CL -~ %
BNEHE - HRIRLEWANFH %1 ~ CPUE £ E 4L
HERUEFTHERECNFT X CHEENEHRIUEEE
M FARE-HBETH R ECELEIATIC 2 @Y%
NERBILEREITLE -

B ARARAEHRE

a.

RESHBAHEH  CHEEHRR (B LEHARFER
WEH) BERBENAE LEPRAREEZIEH
AE HEXBHAFTESHZHABAYN BIREETE
M EBREHRLETHMZ LT MG -

ERBHEXAEMERR

BATARBZZBEAARTARBEHLZRBE - TER
Rz 4uAdmEZER

BEATE (BREBFHHEM  REBZIBELARS
mERk AEREAGEMELZAMARL (kL)
IUU)

RIZBEEZADEHE (BHHRBFTRIFLEAHZSE
#)

RN RG 1 B R EAL AR S 34 - FADs #A4
BEL N ERECBAR - BMRBETHARERSH -

RSN EFTESREGLETIEZNG » HEFRZBMBRZ -
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h. A ARMZART G FREIARREF & - HRBHPN
Forage W EMAE - HEAREBE R EY - FEREHENK
¥RERAOGE - ZRAEHNEF LR LANEHE - &8
Z AW R o

L REHEA ERRITAEEMERNEE  RERER
A o B KT EER Bycatch BT & - X% BRiTHAM
MEHRE - IATTC REAATRBHWHEGIEE S ERZ
Mg R TARBITAG M KFRLARRLEAKRS
#ith o bl 42 %8 B X R & T £ E # Bycatch #9 W i& -
EREREEATTREERANAR -

G)EHHE(HLIE I EARRAHLEE 2 MAE]): Gary
Sakagawa % 7~ &% SCG ¢ Pt AR E - EAHEN
EAERTMEBEMAS I E 7 WCPFC R 2 5B & 448
F—> ALBEF - 2BRRERRBAHLBABNLEG BEF
W ERATRIRBAE 998 -

9. 2% @#2 PrepCon WG Il £ K3tz aM#a (/' A8
Gary Sakagawa ; B§f : ABA+ B FTHF—HEAB=1%)

() BHAZR : 34 Li8/T SWG-8 & SWG-6 324 B L%
SWG-8> W E4%NB WCPFC 24N E T H M e B2 TR
A RBABRAEMERPFEZH (UN Fish Stocks
Agreement) - X R A W EHRMEH » QHGB S ETHAR
SEAs Bk ey R4t 43R 4§ # Commission ¥ B TR - B A
MA#zZ 6l GHERSALEZARBERAELOETER -0k
gh 0 RO IR R bt 82 A4F o John Sibert & 7 F AR H
I8 B BT ? VEE E I SWG-6 4T -

Q) BHKEITSWG-6 L KF AT BhABRHBERBEN -
it SWG-6 A T A B RIBEGHANAFME > 2F

M+ tERSCTBZEMNEMARMBABAMRE £
# SCG3"3th - B FRMWMABKA £ [UU M > Zdof
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ik ? Wsh i A Joint-venture #9 R AR W H K ETHSR
&> MLATAEMGBRY X ?Fj ZriEbis4i4a FFA
M B EAE IUU 2B - IATTC A7 AMEHeF 2
FlRAREERMAEMEAMEELE > sbsb > TRE F M4
Y 2% - Tim Lawson &) JE A B & A A M &k ey B8 >
Ik TUU &y PIRR > sbob b IUU 978 SR A A 4B M e B 305
% B Joint-venture Z A7 &% SCG 3" 3, & WCPFC &
Bt o B 0 Tim Lawson &7 & A GH 77 REH TS
RREBELETITRBEBEGLR -

Q) it ¥ ETHBRIH  KF R THEHRMEKE LR PrepCon VI
RHAREST > b SCG 3V T3 % - REEBBKER
ZIE IR X R ROTE & - €3 B 4 #4T GEN-2 & GEN-3
ZHRE ERNFHABAZIEHRATERFAFILEE
$REXIAKREE (BEE)-BHE (B4 AFEE
BEHMz A~ e ENLT TR2ZEWA BAT/AHRE
AR R > A AR FXRBRI RS
o FARGBHARBEREZLNERARES B3 vth
% - MULTIFAN-CLERZ F-—REZGXAKERE A
EREE2AG 5 yAREEHRAB WAL RITE@IEY
4% (%484 % GEN-2 R GEN-3)- B ¥42 H FI& > B A4
EVY2EHNRATHOKGRARAEREZBBRAHEN? 4
FEEBAEEEIE -

a. %48 ERFRAN SCTB 2 FRIFEME ¥ (4o SA-1
B SA2 %) ¥R RMEEE B BoyreBusy &
Fouwren/FMsy * MATH LA B S ABTREFTENL TR
B RAEE  BEAKRIE - BATIEL 2 E 8 S b
RER £2A858% 2BERARAEBEE—HHe
Ttritth > BEELFE - BRH L LHMURE
% REERASS 298 (BHEAF) — 4%k - IATTC &5
BRRFFHER  REERFSHLEL  BEFT R
BV ALREEN > LG HRBHNE R &S 5H A
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0 LR R T EUE & b A F TR 3 SCG 3%
#hE o BAH SCG 3“5 % SCTB ##h#4 &% SCG 3"
R BRAMBRLER KRR -

b. #H2AF (FPEEF) EFATLBMEIZANREA
PRZMAHBRAMNE ERRREBEMERLRR - ¥
X Max Stoker #§# SCG 3™ % % #& 4 - John Sibert 32 2% /&
KAk BASFSAMN S LR LN EHE
FREAEZAAMENER - EFRALBATEM SCG
3334 o John Sibert 32 % % MSY M #4733 » B 8577
BiHmAEHRY o AR RBAYG E SCG 39+
We BFARA ZMLEHRAMERFIAEG I RH B
HhBHRSAn LA SHRIBRSAELELREIIAF
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EFTBETHFNG) EFFARNT - I A TRHE
Chinese-Taipei £ 2( % Taiwan > e P B A TRH ER » 248
AT At A 44 Chinese-Taipei t #8388 © B RTHMBRR L
B a4 AATCA £8 LAMEMEI Taiwan £ A 5 3 > Gary
Sakagawa £ AATAXKERBENRE TR EFE — 8 e
+ B X A& &4 SCG 3 ¢354 - A Chinese-Taipei 1/ & #
AREABMzEL ; £F&FH SCTB A Bt L84 8%
B4 > % B Taiwan 5% BAM % > @ SCG 34/ AL F =
A BLHMNE L A LW > A7 L Chinese-Taipei A 4 - 2
%o BITREFS -

(1) #3t =4/ 4 (Tim Lawson) : &% &7 # Ml WCPFC 2 #
$F AR SPC EHRHERAX L EMA a4 SCCG &4 F
W - AAMARRLBAFYRETRAFER GBS E
B X FH4 > B3] A WCPFC/PrepCon VI 2 X F » {2 & ¢ 77
# Chinese-Taipei 2 4R > K F R/ HZHA L another
donator» MEMBRBATEM =ML £ -

(2) x4 (John Sibert) : P E A&V > iR iBB o

(3) A4 45/ 4 (Talbot Murray ) : B, 5 2 A A E R L1873
B EVORBEBTABRESE—KE LHARRA; £/
RTERITXFHIE -

(4) ;& # Balg 46/ @ (David Itano) : B F X & he A4k3E FAO
ZEMBTBAABENCER ANT BB EH
BATE#HTE > sbBF » AL FIl Kz -

G)AERAE T4/ 4 (Paul Dalzell) : € P ER& DV » &k
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(8) B R34 448 (Naozumi Miyabe and Max Stocker) : £
BEATHMEGHEZETRFEREEG  BEARKRB A
FR—RAFH LB EHh—BITHSE TTHFRIXFRNEE
TER e BFARTAERLEERR T BRNABAENK
SHANBRFRZ K BEEBYIN TRBELMMEZHEER
RRGIEMAXF P dofsMieh a8 - @Y - FHAEHEG
¥2 RN HRAGEEERMEE N 2R BIUARKLEHGH
BRARI LB AL I FRBYUREATHASL X
PNG R FSM 2 BRI ¥ B RERY - TRRAETH WX
F o #x454% GEN-1 AEMAARRE T - 27 B AR
EXFP O BHNBRATELGHCEBHMES 124 Ak F
70% ; b > RFTRTHMABEZZBFEEHRIINXF
PoRMBRRAA BEFERE?LE  ERFEOREBANHS
BREZEBREEAREEEL UK —UAXFRE  £HEH
BZAMBHEERT  UBERERKRAF LSRG E 0 -

a. RB&H  AHMABRERBEMGHEE SN RIRKA
" The total catch of small bigeye tuna by purse seine fishery
is uncertain,..... | 2 E R "RAXKBHERIFGERAEDY >
BR4o £ 2 & A uncertain #9 K AEBF » AR 2004 F o4 KB B
FRIAE T ABT R AR RN » o f4E BARIE - ATUE
20 %" less uncertain ;; sb8% B # 3% & JE & & R # uncertain
BER D L BRI RTERBABRXFILANR A
M CPUE 2 2L E X RIFAZTREN A > RARKRE
BRRRTH# - HEFRREBHEZKE#H CPUE #3HH
N ERBAEMABEXF FFEFIERRABEMN
# SHBS-MEST-LLq Z Fi B X F R B &3 & R dotbX
ENEF R EFRESREKERAEHEL > AR
FHGITTERRERL - AMEBERRKREING  KF KT

" The 2004 assessment results were reviewed and confirmed
as comparable to the 2003.... , &2 A .. .reviewed and

confirmed as better than the results of 2003 assessment | > X
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#%ER R EHE LA "The 2004 assessment results were

reviewed and confirmed as consistent with the 2003

assessment, although the point estimates of some reference

points were slightly more optimistic in this assessment. ; °

b ®&H  dNFRRARS » &F FHRRD WRREBB o

c. F&: ARAFELEBITRRTE  #INAEEXF #
BB 0 BBREBE -

d K& BRALRBRITERPE KIAEEXF
FHBD - HRRBE -

(Z)SCG 3" ¢sh: B=EFBAPHAELZE AL U A I a4
(X% ' B4 Yuji Uozumi; 85F : NA+ABLEFABETH
EHEZ+4) IR EARNARELRSRAHBZINEHRE - &
REHRH  BEAAATHIHE -HMETHML  EAE—

HBA -

L EMESEHERKE ¥R EEELR SCTB 17" FRFH#HL
/48 % J§ Max Stocker » 4k#% SCTB 17" #4478 & » RA X 2 &

HERKE

MAREBHSH 24T REIRLFLENR S (JoTablel)
RAE5GBEATEHE MSY RE (Foren~Fusy) ' MERE
KE R FHH MSY (Beunen™Bwmsy ) * &3 B % 435 B AT 26 %
RTEBGFERELBEGEAR o I R RE oA EBR
B PERFEIABHBERARKRTFRBESAAMEGNE

MRE -

Table 1. Estimates of management measures based on the 2003-2004 stock assessments

Management Quantity 2004 Assessment 2003 Assessment
Most Recent Catch 96,000 MT (2003) 115,000 MT (2002)
Effort Base case and others All
MSY 56,000 ~ 62,000 MT 40,000~80,000 MT
Yrcuent / MSY 1.00 0.82-0.99
Beurrent / Beurrent F=0 0.41~043 0.27 ~0.34
Feurrent / Fmsy 0.89~1.02 1.11~2.00
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Beurent / BMsy | 1.75~2.28 | 1.35~1.76

HAREAEAT BABAEFZETRILER  ERALTH
KABKX IS EREERRTABFBRHRK ?SPC 2
John Hampton & /& * b H CEBEMAAERRTLET
RS  BIRARPIAEATCEZEZRAM? LAETER
4K i%4% 4t 8% (Projection ) » AT Z &M BT R R UK BURE £
& E 4 H k£ ? John Hampton ) & 24 1999-2001 # 2 35
BT RMA T IRK LIRS o BTSSR 0 A 2R 2002
Bz pERTCEUAAR  BFTEAT O HFFIHBBRE
EHREXSHABHNBH L BEUEETR FAFLEd
BHBHREETRE AEREAREHETEHEURRE
RAEE o sbth o EEHAAE SR o FRERY
Ea A3t 0 B4 SCG 2V A T HMAB #2 F 3 KigiksT
A SELEBBRIFREETREMELNBTRIFER
BraNmAEHER  SFHTRRABRXFRR - KT
AT wRAMABRLHBNHAERIMEIZRAGRAFAR
Z eyt B BE—F X UM A M B W FADs
HAXBHERONBE G550 HER BACAMBER
HABRGHME SRR ELRT & Tablel ¥ RO E
BKE AN REENZERKE  HAMNARBEBESG TR
KEEREEER AMUAKRMLEEZA 200l FUEHENE
S8 b A RRBERAA > EAARNTEERENE S FAH
BT B BREERZAHAE TR KA AN (Fishing
Capacity) dodb S e R AFR B E T AMEHE R 5 John
Hampton B /& 8 AT &MTAAHEHE ETH &L - B K
BEER ARBHZLERILEAQRIFAZITRAKE AT
MBS REEE AHAE  wEREKETE S LI
& Probability distribution for F ratio (Feyren/Fumsy) 827 » 5 4
HENeB AT RERARAHAR S M BAHALT T
SETAMN G ESRRE > AR 1999-2001 F 2 65K 5
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TERRE-BEENERE - B AT b T ERERE
ERlzibRia A AHEERRLEE LA L A0 EE
TR EARENRFALR —FERATRORS @ AR
AMABATEOMIETRRBEEORMNLEATEY -
ERFIRABAREOANARXFHRRENST 278
AMERABRZERLERANM  CAABAL  AHAEHAE
BENEHNERRRRY KT E AR EEPERAK
ANGpEEHE?72SPCELAEE - BBEFHHH®E > £
REALEMABHZERT SR AT LW B Rn
Y4RAB LFHETER -

Q) FEH: 2004 2 ERIBERBTTRATH LI EEHE
BT RE R A @A AE L (Fouren/Fmsy<l ) B FRAKIR
BrAABIBRHER (Bare/Busy>1) (Table 2) o kil #3%
ZEHHBERTRBEATEHBEARE  ARETHAEL
TR TRACERNEELE AT HTHRMR
FHEBETREQBANRE - TREIAMEF BT &
FRIFBAHEAE ER RAFHHTREBAFLSHMSY
ZABE - MAEREEHREETTRERZHAREWARS » %
HHRSZEHRHETREINBEME BQEALAFESBRY
FRE A 48 & eh#% o M Probability distribution for F ratio
(Foren/Fumsy) S &R > HEHLER > PE % B ATHA
BACTE  BEOBERRINRKBHARH -

Table 2. Estimates of management measures based on the 2003-2004 stock assessments

Management Quantity 2004 Assessment 2003 Assessment
Most Recent Catch 456,947 mt (2003) 437,984 mt (2002)
Effort Base case and others GLM
MSY 248,000~310,000 381,000~554,000
Yrcurrent / MSY 0.90~1.00 0.91
Bcunent / Bcurrent,F=0 0.51~0.67 0.65
Fourrent / FMsy 0.63~1.11 0.61
Beurrent / Bmsy 1.75~2.46 1.59

THEFRY SCC 2 RETHM B2 TR ER 4B
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AREMEZERTHSA - HEAKKEAT > BATTUA
SCG 2™ z &5 2 > 275 B 3§ 2001 £ %% N & Kk
REAMBBAEXFEE  #4ESF (BRREBHTRTAE
Bley &R ) B ¥ %55 Table2 ¥ Z Foyren/Fusy & 0.63 £ 1.11
Z_ [ » 422 24 Probability distribution for F ratio ( Feyren/Fumsy )
BITOHE > THREAARAENGHER » SR sb BB RBAT
i ? AR AT BATWERIPLERES 1999 Z 2001 #
ZHRE S FFABANERIFEZER PR LRFEEL
WRKBHEGH— c BFRFR SCG 2V RETHMEEH
s By 0 BB RALIFELE R4 E ? John Hampton &5~
BEHNEROELEIZAGRARER AL (HE a2ty
#2) mEEAE (RARYE S ZHER): BH AT KRR
BEABHOHBEN B KB ARBHXIETERER S 2&
BHARTEGENHRERXBHRALEHARRL » FAAA
B AR B B 480 88 Foyren/Fvsy & RLRFAE 0 » HAFE
ERERAREEABHE R - BAREHEARER -

G)E®& : AFEAABITLE R &3 A SCTB 16" &3
ZHR SFTHBER  TARE SCC2RLE FH HEE
HEHERER  FEFRASHRBEITHIE ) BF LT
EMAAPHERGH SO HBRTEAERELHFRREY
HE AR AEIEERELEBUGER  KAR b H
Bot (W EEHRABE) BRABEHER -

@ BRPFFEREH AFERAPITE R RITFE &35 A SCTB
16" sz &R REHN ST ROV ERNBREHKRE
BATHEREAAMEERE 60%- {2 Samoa & American
Samoa z CPUE 2 F M-# A8 % - LT 46 A Localized depletion
A% - EHRY SCC2REFHAMA AT RGN
HMERER BEITRASHBEREFTEE S ST HMN
Localized Depletion A48 & #9#3% > TREMEEITARRE
BUGHM ERNAEMLEEXFHRLEEED EAHEE
iE o @3 x4 Uozumi 388 SCG 2™ 3% 4 % 2 Interactions &f
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o BRAMEE - RTRBAALFREBZIIXFRFRR
o RANEM (AB+_B+45 > LFEHRLER)-TH
# 47 Interactions 345 » ¥ & WA R SCG 2™ 2 45 & @ 4715
R RBELEAHEARESGELE  MERBEESEMZ
RERAARHEEN  EEFTRBINERLTTRAHBE -

2. B J& PrepCon VI 2 &K @ R#EAEE 3 WCPFC/PrepCon/WP.24
BREEITRPIRTEESMZIFMEAREZRAGE LB ?
ERATEARCHABENIMARLEBERAZ R THARY
B -2 IRARURTTURCEEIHETRERARE
7% (R E#aT—8 b & ® K &% WCPFC/PrepCon/WP.24
RELB2 PR ERABBRE ) B FEEZ AER B BB RHA
(% & #§ /X% Shelton Harley)° ERRTRIAEN T KR4
HPSEPRBARBRAHE  BREAT  BATHNLERL
FE R 3 PrepCon VI 34 AR GHRBE XA RETHH
REHNERERANERRER > BIARDAEMNBRARK
A &K PrepCon; £F R AT » AREH B KB MAAYH
ﬁﬁ%ﬂ%ﬂﬁﬁﬁﬁgﬁ’iﬁ&%ﬁ%%&@%%%i°
BITRT REBRALEEEHR  ERETEBREATREDT
3% WCPFC/PrepCon/WP.24 3R 4 F 694 B MR Zw & ,\%‘Bﬁ’%
FAREFARBGETERAREERE IR R EofT3w -
FBREAT REEZERERARZEN 4o 71422 PrepCon
THRAALFAME c BARTHEEEERHEASLRAZ — A4
AEHER EETROEE MUBA LS & HHER
HERALEHRT S bsh WBABAT—HL (FEHK) 2R
BHWATHAM? ERATBATLE R A EEFEEERSMA
MREESHEEER  SFEABEAEM - EAHEREARA
%  PrepCon VI 334 » RHN T BRI HmAR BES -
R ERARARE ROREEERN  THAAMEEHAR
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e kbR AG Y  HBAATLORAEEEAREEL
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#% % 445 WCPFC/PrepCon/WP.24 3% £ 2 g 75 8% » 4§ &k 3 Shelton
Harley ; sbéh > ARG H B R TR EETERRAGNERTIT
Mo iR EEERGE T MIEIR B4 AIRAL - X /F 3F Shelton
Harley # WCPFC/PrepCon/WP.24 3§ %4 & £ %32 > £ 1 R 18H
B A BT8R A ¥ m iR - Shelton Harley 2R.80 & 7 8 A 85 R 45
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BAIFMBATHBRENSCHEMRE BRI RTEERERIRE
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HAERB I L BFIALXNETEAMEAE T R
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2 ZRAFRBITAMAEZETRTL > MAGEEBATRE
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2B & LAB) R & B % TATTC %% & 24 Blue ~ White & Stripe
Marlin 5% - # P E & ARELEW -

4.8 M G SR 2B ¢RI SWG-6 & SWG-8 #8419 5 47 #
% Bk ¥ &~ 4 B Public Domain & # & 6,35 Bl %] R AS B3] Z /&
BAtEH L AFAHEERAT BAET —KMFTR
HAERBGHEHLIAREN AT EHBE G MRS
Z F ¥ % B Public Domain 2 ¥ fE £ - PEHRH
Commission Area ¥ ERAFA O A TRE?ERRALE
HESAFLMBAE 0 A M Commission Area B B 7 & E K
FR o #% ¥ %57 Commission Area $2 IATTC 2 s Bl F A €&+ A
AW SCTB &4 EMEMAMMBATRRFLZATRE -
2% EFTERREHERRERLAARRE -

5. X : John Sibert 3% A& £ KRG > IRER BB
¥ FERSE A E R KL OB BTH S &
FERHBASE#ELRB CCSBT & # X & & Management
Procedure ; 2. 4 @ &M X %42 & "Evaluation of Management
Scenarios Using Operational Models | Z X 44 3t i# 47 3 BA $2 3¢
WoRF AT XA EHELMALLM T 44 Commission
A @it AT APAM - & CCSBT a2 & 8 B 3tim4a
e WO EREAREBEMENEELA®ZAME
R B YERR £ # - Fiji & =48 i ¥ Management Procedure
BARL—H AFARLMTHR ERRTUXMHRRZETZ
— AR BHROSEHRAR WEARARAIHBRERR
FHBRELIMHE ERATERAAERL  BUEXAFNEHRR
EZEEANET -

6. FERIAE a4 1 SCTB 17" 2 £ /% (3B Soh) RABEH
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St MARARE I IE) EF T EFHERER > WA
& SCTB 17® ¢RI A PR MBI E (A4 A8 AK
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BB ABITZAEIA N EWNER - BFRTAIEERE S
HARREBERTRIFG I AR AT/ B - TRF
fE x4 N £ F (Max Stoker) & 77 & MR A &2 FIRT
RABEZETRIFA L BSOFERARE - BBETH
A8 7 6 T4k /) 48 B & 2B 45 £ 3769 Terms of Reference - 3% F &R
BARTER VMO I A? BREARLETAMMKAESR
ZHRARCRELI /A ARARR AN R — BT -
ERERTEREHRNGER  ERAHE NeRREVEBH
PEBRRA S ARAFTI AR IHRTEEAN &
FERWPRL? ARARILAGELEM ? R AT @
73 4% 4% PrepCon VI Z 8 4 g% 3L » 3B B L B #3747 ;A2 /8 18 /)
EHERPITES (ABFRER A ARETERREY
ER)

BEZEFTERTHEREZESHERRA I ATHR - THRRESE
A (EXHE D BAYuiUozumi: 85/ : AB=—+—8 LFALEZE
FTHEoH) ERAEFREREGERL 2N BARAREARS
EFRRUHUXFAARANERARTAMCHMARNEZRE > R
FEANELRNBROBAE  FEIRAER A BRITETHRAR
LER - THRAETEZELES B8 XSG FHLEBRR
BB 2B RAFS NG

Agenda item 2. Stock status of major tuna species ¥ 47

# ANIE Z B X ¢ Inthe 2004 stock assessments, and in the

statements below, Foyrent and Boyrene refer to the average fishing
mortality and biomass over the period 1999-2001, respectively.

RAEANFBEXFTEAAM? IR R ARG B A BA
BRATEATA EM (Fourent and Boyrent) IR & ¢ 2R F & T
JE R R 1999-2001 4 #7 P 2 Bk » 40 1999-2002 > MR A
—BEEXEALRSWZ &R BARAREGMREETH
ZUE fBREATLAXTFRBEY  mMABARGRLRS
MAER -BREATXFRERE AL THT R4 547
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A & Fishing Mortality | A ; IATTC &7 B#7A % BAkS
HERARHER BV BREATOREMTR 2004 FRIFELE
RoAAEHEAERE 2002 £ 2R ATTETHERA
2001 4 ? John Hampton B f& 2002 4 4 FH RN 48 & RAEE 8
AR 0 PFAR A 1999-2001 £ B o bBF 0 EHATAH ML
FRA AR B AT H Fritih o 38 B & 57 » #1974 Rules of Procedure °
B LATT BA3E £ /% Review — F > FRSABLBF R R BATX FHER
AREIRFEBENHAINR - RV BRETA ML FIHN
EABEBHGE  UATABLYEEEANRZ > BbXAR
F+EAW ERRYELTAFRTER ERFAERT 2
KRB HFRABES  BENBRXFEHHRLR S8 T -

In the 2004 stock assessments, and in the statements below, Fyrent
and B, refer to the average fishing mortality and biomass over
the period 1999-2001 respectively. The final year for which
complete fishery data are available (2002) is not included in the
average because fishing mortality estimates in the terminal data
year are highly uncertain.

EXBSHEERKENRS (FRUMALBEXFRAT—BEXFE
B 2R 47 & 1999-2001 £ E3ga MLt & RERKRIAMRL)
#H&7H SA2 E P TEE CPUE #ELLARSE
MULTIFAN-CL #-# #7 4%z Reference Points » H ¥ 4 v 38 o #7
HRERFEEE 0 kBB .. some reference points are
slightly more optimistic ; 52 % " ...four out of five reference
points are slightly more optimistic | * £ /& ] #4525 sbsh - B
F 3% 4 A0 56— & A7 9T Au A T equivalent catch | 2 fifbig & 5t
TEEBORR S ERITRALXFERTRITERE SA-2
NEEFEE > MEABELEFALER  LARRMKR L XANK
ANAEZIAAEANE R 2484 F 3% E MR equivalent
catch | XX F - EHEXFhTF *

The SCG recommends that, as a minimum measure, that there be
no further increase in fishing mortality for bigeye tuna from Frent.

42



In addition, the SCG noted that more recent effort data is urgently
needed to properly estimate the actual fishing mortality since 2001.
Given this situation, the SCG also recommends that more timely
provision of catch and effort data from DWFN longline vessels as
well as estimates of catch and catch composition from Indonesian
and Philippine fisheries be obtained to address this issue. The SCG
also notes the recent decrease in bigeye recruitment in the EPO and
the need for more stringent management actions if such a decrease
was mirrored and verified in the WCPO.

i B BERTEBAAANTRIEEMNAAARA » Tk
BERAEERBEZER  HHREBATRANL » FEHFH %
WAE— EERBORIE (19992001 F2 FH4eETtH)
BAMEREA R E ¥R de 1999-2001 & 2000-2002 £ 447 & £ 2
B MBHNEA BAMAXFIRENRRETRAER
tABEIHER  FHARRIBOARKALHZRMIE
FTEFREZAH - BN EF » RRAFHRALREZAEN
HEH BHARETRRAAEE ANERRREBATHE
Bk AFRERIONEISCEALTITY  MFLTEE
EHTERRREDZFRHREIINRE T (WwATEXF The
SCG recommends that, as a minimum measure, that there be no
further increase in fishing mortality for bigeye tuna from Foyen. P

Z as minimum measure) M AFE R A LR 2 ZBFA 0 H A
FHEZEERAFHTREBLZEGHRBAEL A FER
EioundrrhRERENNR AP AN LSRRI EY
BEFHRBERBTEFERTEREATINRE Y > BEHR
BRI XFHEEZIIANGEKE  RXTF !

Chinese Taipei provided the following statement: Chinese Taipei
raised particularly that any action in terms of measure to be
recommended by SCG meetings should be reasonable to
management use, which is contingent upon the approval of the
Commission. However, with respect to Foyrrens and Boyren: referred,
from the previous paragraph, to the average fishing mortality and
biomass over the period 1999-2001, for the purpose of comparison
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study, Chinese Taipei suggested that other period 2000-2002, or
others could be undertaken and no implication should be used for
management purposes at this stage.

Agenda item 3. Advice on technical feasibility of analyzing
management options ¥R 47

B 7 Ak &% 4 W management option Z #37 AFEHE 0 @™
JEB MR Be R ENE P EFRHE Agendaitem 3.2 A F
¥ _technical feasibility 4 2L % scientific feasibility - st » K4
EFAFREETRNAEFREEH BRI TN » & The
operational and implementation aspects of these options were not
considered in this paper. 5|74 ¥ - % > A B FADs 2 £ £ £ b
NS ¥ R4k WCPFC/PrepCon/WP.24 R4 » {2 b & R #1id &
SCG 2 & vxx #4mid » BHEAHRL 2 E + +E Interaction
¥ 2 X F SCG noted that for at least two gear types, longline and
purse seine setting on floating objects (FADs and logs)... ; £ & &
% K FEHIE R X F " The definition of FADs is taken from
WCPFC/PrepCon/WP.24. “Unless otherwise indicated a reference
to FADs includes all types of floating objects, natural and
artificial.” | MK » @& F 3wk > EFEOTRTRIR > BFE
iE F A4 SR A

W ZBEERFEBRD P HRERERERAXF AR LR
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1. Introduction

The Pacific Ocean is one of the earliest fishing grounds exploited by Taiwanese
tuna fishery. Currently, there are three types of tuna fisheries operating in western
and central Pacific Ocean (WCPO) : the frozen tuna longline (FTLL) fishery, the
distant-water purse seine (DWPS) fishery and the fresh and/or chilled tuna longline
(CTLL) fishery based upon how the catches were stored (chilled or frozen), or gear
types and the vessel sizes.

2. Fleet structure

2.1 FTLL

The FTLL vessels refer to those vessels mostly greater than 100 GRT and
operating in distant waters of foreign EEZ and high seas. Number of FTLL vessel in
WCPO in 2003 was estimated as 142.

2.2 DWPS

Purse seine fishery was introduced into Taiwan in 1982 and has become one of
the major fleets. Total number of purse seine vessel is 42, and among them 36 vessels
were active in WCPO in 2003, less than that in the previous year.

23 CTLL

The CTLL vessels operated both in the coastal and offshore waters of Taiwan and
in general, smaller than 100 GRT. However, some of them have expanded their
fishing grounds to distant waters and operating in a similar pattern as FTLL vessels.

In addition, they may change their fishing ground and target species bases on fishing
season or market price. Number of registered CTLL vessels (<100 GRT) was
estimated as about 1,180 in 2003.

3. Catch by species, for each type of Taiwanese tuna fisheries

31 FTLL

Historically, most of the FTLL fleets targeted on albacore for canning, but in
recent years, a higher proportion targeted on tropical species for Japanese frozen
sashimi market. The major fishing grounds of FTLL fleet was located in the central
and southern regions (Figure 1). Due to a good catch of northern albacore, the
northern region has become more and more important in some seasons.

Table 1 shows the catch estimate of major tuna and tuna-like species caught by
FTLL fishery in recent five years (1999-2003 ) in WCPO. During 1999-2003 period,
the most dominant species was albacore, accounting for about 67% of the total catch
and tropical species (bigeye and yellowfin tunas) for another 26% (Figure 2). Due to
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the development of FTLL targeting tropical tunas, the catch of bigeye and yellowfin
tunas increased in recent two years (2002-2003). The albacore catch showed a slight
decreasing trend from 15,917 mt in 2000 to 11,710 mt in 2003.  And the catch of
albacore, bigeye and yellowfin tunas were 11,710 mt, 4,332 mt and 3,972 mt in 2003,
respectively.

3.2 DWPS

Total catch and major species caught by this fishery in WCPO during 1999-2003
period are shown in Table 2. The most dominant species remained to be skipjack,
accounting for about 83% of the total catch (Figure 3). Yellowfin tuna accounted for
another 16%, and the bigeye tuna only accounted for 1% of the total catch. For 2003,
catch of skipjack, yellowfin and bigeye tunas were 169,492 mt, 29,058 mt and 2,767
mt, respectively.

The major fishing grounds of DWPS fishery varied significantly in 2000-2003
period (Figure 4). The fishing grounds in 2001 essentially located only in areas west
of 180°. However, in 2002, fishing grounds extended to as far as 151°W due possibly
to the impact of El Nifio. During 2001-2002 period, fishing grounds started to move
westward and mainly located in the western and central part of the tropical Pacific
Ocean (135°E-180°, 8°N-8°S) with sporadic efforts in areas east of 180°. In 2003, the
fishing grounds moved westward and concentrated in areas west of 180°,

3.3 CTLL

The CTLL fishery might land their catch in Taiwan or foreign bases.
Considering the geographical location of Taiwan, catches landed in Taiwan are
believed to be mostly from WCPO including surrounding waters of Taiwan. Total
catch of tuna and tuna-like species landed in Taiwan by this fleet was stable in recent
five years (1999-2003) and averaged at about 45,361 mt (Table 3). The dominant
species caught included yellowfin tuna (23%), billfish (30%) and swordfish (7%)
(Figure 5).

As to those landed in foreign bases, we acquired information on the fishing
activities of our vessels in the bases from relating trading companies and used this
information to estimate the amount of catch from available commercial data. The
bigeye and yellowfin catch estimates from the bases in the western and central Pacific
Ocean in 2003 were 3,506 mt and 4,814 mt, respectively.

4. Final market destination of catches

Most of the albacore catches from FTLL vessels were landed at American Samoa
and Fiji or transshipped to Thailand for canning, while the tropical tunas catches sent
to Japan for sashimi market. Catches of DWPS fishery were mostly transshipped to
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Thailand for canning, only a small proportion was sold to Japan for katsuobushi and
sashimi. Fishes caught by CTLL vessels, however, were mostly sold in the domestic
market or transshipped to Japan for fresh sashimi market.

5. Future prospects and developments

5.1 The Vessel Monitoring System

The experimental vessel monitoring system (VMS) was implemented
continuously from previous years for the purpose of better management of our distant
water fishing vessels. The government has encouraged FTLL vessels to install the
VMS through an incentive program since July 1996. Essentially all purse seine
vessels operating in the Pacific Ocean have installed such a system. And all FTLL
vessels will be equipped VMS in October, 2004. The government recognizes that as
one of the fishing nation, we are willing not only be in line with the international trend
on management of fishery resources, but also to achieve the goal of the sustainable use
of these resources.

5.2 The Observer Program

For purposes of better understanding the fishing activities and the bycatch issue of
the longline fishery and to be in line with the international requirement for conserving
marine resources, the government has launched an experimental observer program
since 2001. In 2002 and 2003, there were 6 observers each year dispatched to the
three major Oceans. And the number of the observer increase in 2004 is 9. During
2002-2004 period, there were 2 observers dispatched to Pacific Ocean each year
boarding many FTLL or DWPS vessels. Data obtained will be reviewed and used for
scientific purposes in the near future.

5.3 The Conservation Efforts Implemented by Government

In order to be in accordance with the international trend on management of
marine resources, our government has initiated some programs on management and
conservation of some important marine species, such as green turtle (Chelonia mydas)
and whale shark (Rhincodon typus). The satellite telemetry technique has been
introduced to study the migration patterns of green turtle. Also, a sanctuary area for
green turtle was established in Pen-Hu Island (southwest of Taiwan) to protect their
spawning and nursery ground.

In May of 2002, a shark conference was held in Taiwan to discuss the
conservation and utilization of the resources in the Ocean. For the whale shark, the
government has set up a system to collect catch, fishing location, weight and length
information. The government has also set a total allowable catch (TAC) of 80 fish
per year since July 1 of 2002, and 120 fish for July 2003 to December 2004.
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Four whale sharks have been tagged successfully on April 2002 to study their
migration behavior. And the 5th whale shark will be tagged in the 3rd or 4th quarters,
2004. Current information indicated that whale shark migrate between south eastern
Taiwan and Philippines, and mostly stayed in water columns where temperature were
between 24°C and 28°C.
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Table 1. Catch (in mt, round weight) statistics of major tuna and tuna-like species

caught in frozen tuna longline fishery in WCPO during 1999-2003 period.

Year Species| Ay p** | BET | YFT | SWO | MLS | BLZ | BLM | SKJ | Total
1999 13,684 | 1,084 977| 196| 209 109 18| 516 16,793
2000 15917 934|1,399| 228| 120 438 41| 274| 19,351
2001 12,330 1,043 1,522 | 367 83| 133 11} 274 15,763
2002 12,635 5,64215,215| 1,069] 410 216 20 124} 25,331
2003* 11,710 4,33213,972| 710 382| 480 17| 321} 21,924

* a preliminary estimate
** the albacore catch listed in the table is for south Pacific.

Table 2. Catch (in mt, round weight) statistics of major tuna species caught in distant

water purse seine fishery in WCPO during 1999-2003 period.

Species 1999 2000 2001 2002 2003*
Year
SKJ 160,453 194,499 182,531 229,415 169,492
YFT 41,905 38,579 45,853 26,068 29,058
BET 3372 1,000 2,284 2,634 2,767
Total 205,730 234,978 230,668 258,126 201,317

* a preliminary estimate

Table 3.

Catch (in mt, round weight) of tuna and tuna-like species in the fresh/chilled

tuna longline fishery landed in domestic ports of Taiwan (including vessels operated in
distant waters) during 1999-2003 period.

Year Species| A1p | BET | YFT | SWO | BILL | OTH | Total
1999 382 | 2,673 | 10347 | 2,720 | 14,486 | 17,018 | 47,626
2000 944 | 2,092 | 8376 | 3,147 | 16456 | 15372 | 46,387
2001 832 | 3,292 | 12,741 | 3,694 | 15,892 | 9,636 | 46,087
2002 910 | 2,150 | 9,145 | 2,511 | 10,732 | 14,193 | 39,641
2003* 712 | 2,299 | 10,567 | 3,196 | 10,578 | 19,710 | 47,062

OTH: other species.

* a preliminary estimate
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Figure 2. Mean catch percentage of major tuna and tuna-like species caught by
Taiwanese frozen tuna longline fishery in WCPO during 1999-2003 period.
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Figure 3. Mean catch percentage of major tuna and tuna-like species caught by
Taiwanese purse seine fishery in WCPO during 1999-2003 period.

61



‘pouad €00zZ-6661 Sutmp OdDOMm Ut Surgerado jeay suras asind Iajem JURSIP oSOUBMIB],

Jo uonnqusip poyg  “p a3y

3 e = » L . i » 2] e L4 » . " 1l -y 1l o -
T T —y 1T
T T o " T Lo F \ By
"3 H 3 H 3 e A 1 ANBIAY
t $ $ -4
de LY A S b et | \
4 -5-nef 4 pisiefght §u nbos oo nel e Y/
3 - - L r hinad i
3. - + ¥ (]
4 : : : X N
T B isd
NuE
1 1 . s
“‘ 2 ] p< - ;. T &\
+ ot ! a
] + i H
© E
- ¢
* = H =
e s>
e e -5
T t e o L)
v r } gt ‘1es) Loy 200z
» e o "y w 5 L2 113 fa * e L3 e - d - w - = B “ E
-y ! 1 e e B w . y g P
1T ; < WL o
H ac, En
AT [
\ Wlu T HH
\ A \ HHHH
1Y 1}
e 3 |
mevan Run 8
111 TTr TN o
. =Y ganon ~ T ~
. A
] - m
Q
H odg ]
g ol-Tefetolels ]
o) ooNGENCONE
> ) a <] -
- 025 o
o8- P 59
a9 w9
1108) 1403 L00T 298) Loy3 000T L
e E » T 3 g L ] N L g T ] g — ]

—
[l
o~

62



20% 5.6%

WALB
BBET
mYFT
Bswo
SBILL
OOTH

31.1%

Figure 5. Mean catch composition of major tuna and tuna-like species caught by
Taiwanese fresh/chilled tuna longline fishery in WCPO during 1999-2003 period.
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PREPARATORY CONFERENCE FOR THE COMMISSION FOR
THE CONSERVATION AND MANAGEMENT OF HIGHLY
MIGRATORY FISH STOCKS IN THE WESTERN AND

CENTRAL PACIFIC
Seventh session WCPFC/PrepCon/41
Pohnpei, Federated States of Micronesia 16 September 2004

6 - 7 December 2004

REPORT OF THE THIRD MEETING OF THE SCIENTIFIC COORDINATING GROUP

1. In accordance with the terms of reference agreed by the Preparatory Conference in its second
session (WCPFC/PrepCon/15, Annex V), the third meeting of the Scientific Coordinating Group took
place at Majuro, Marshall Islands from 19 to 21 August 2004, immediately following SCTB17. The list of
participants is attached as Annex I. A list of abbreviations and acronyms used in this report is attached as
Annex VI. The meeting was chaired by Dr Yuji Uozumi (Japan).

2. The agenda is attached as Annex II. The matters considered by SCG 3 included:

(a) Stock status statements for the major target species (bigeye, yellowfin, skipjack, South
Pacific albacore)

(b) Review of the scientific feasibility of providing analyses of management options.
(c) Management strategy evaluation approaches using operational models

(d) Ecosystem, bycatch and other scientific issues - including stock assessment research
priorities.

(e) Data standards and other data related issues; and
@ Identification of Specialist Working Groups of the Scientific Committee.
Agenda item 2. Stock status of major tuna species

3. SCTB17 produced stock status statements (Annex III) in accordance with the format established
at SCG1. SCG3 independently considered management implications and these were added to the stock
status summary statements that appear below.

4. The SCG recognised that the stock assessments used to provide advice on the status of the WCPO
stocks are subject to uncertainty in the inputs and model specification and structure. It was noted that
there are critical gaps in the data that are producing significant uncertainty in the assessments.
Quantification of the uncertainty associated with stock structure is complex, but is a high priority.

S. The SCG acknowledged the ongoing need for development, testing and review of assessment
methods. Several processes are in place to ensure that these development, testing and review activities
continue, including the work of the methods working group of the SCTB, peer review through
cooperation with other organizations involved in stock assessment and formal peer review and publication
in the international scientific literature.
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6. In discussing the stock assessments for yellowfin and bigeye stock in particular, the issue of
uncertainty is significant in that the true status of stocks may be over estimated or underestimated by
current assessments. Significant management implications flow from this uncertainty. Nevertheless, the
following advice on stock status and management implications was formulated by SCG on the basis of
the best available scientific information.

7. In the 2004 stock assessments, and in the statements below, F,, e, and By, refer to the average
fishing mortality and biomass over the period 1999-2001 respectively. The final year for which complete
fishery data are available (2002) is not included in the average because fishing mortality estimates in the
terminal data year are highly uncertain.

8. Chinese Taipei provided the following statement: Chinese Taipei raised particularly that any
action in terms of measure to be recommended by SCG meetings should be reasonable to management
use, which is contingent upon the approval of the Commission. However, with respect to F,, ., and
B_,rren referred, from the previous paragraph, to the average fishing mortality and biomass over the period
1999-2001, for the purpose of comparison study, Chinese Taipei suggested that other period 2000-2002,
or others could be undertaken and no implication should be used for management purposes at this stage.

Bigeye tuna

Stock status

9. The 2004 stock assessment is generally consistent with the result of the 2003 assessment,
although the point estimates of four out of five reference points are slightly more optimistic. In particular,
while the 2003 assessment indicated that overfishing was occurring (Faurren/Fuysy > 1) in the WCPO, the
2004 assessment indicates that F,,.,/Fysy~ 1. Both assessments indicate that the stock is presently not in
an overfished state (B uren/Busy> 1) because of high levels of estimated recruitment since 1990. The 2004
assessment also indicates that current levels of fishing mortality carry high risks of overfishing
(Probability(F curen/Fusy > 1) ~ 67%). A decrease in total catch would be likely to be necessary in order to
maintain the stock at sustainable levels if there is a future decrease in recruitment.

Management implications

10. The SCG recommends that, as a minimum measure, there be no further increase in fishing
mortality for bigeye tuna from F_,,en. In addition, the SCG noted that more recent effort data is urgently
needed to properly estimate the actual fishing mortality since 2001. Given this situation, the SCG also
recommends that more timely provision of catch and effort data from DWFN longline vessels as well as
estimates of catch and catch composition from Indonesian and Philippine fisheries be obtained to address
this issue. The SCG also notes the recent decrease in bigeye recruitment in the EPO and the need for more
stringent management actions if such a decrease was mirrored and verified in the WCPO.

Yellowfin tuna

Stock status

11. The 2004 stock assessment is consistent with the result of the 2003 assessment that the yellowfin
stock in the WCPO is probably not being over-fished (Probability(F eumen/Fusy> 1) ranged from 15-40%)
and the stock is not in an over-fished state (B,,.ren/Busy> 1). However, the stock is likely to be nearing
full exploitation and any further increases in fishing mortality would not result in any long-term increase
in yield and may move the yellowfin stock to an over-fished state. The assessment also indicates that the
equatorial regions are likely to be fully exploited. Recruitment is estimated to have been high in recent
years and a decrease in total catch is likely to be necessary in order to maintain the stock at sustainable
levels if future recruitment levels return to those closer to the long-term average.
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Management implications

12 Although uncertain, fishing mortality rates in recent years may have exceeded F,..,, and while
spatial patterns of exploitation remain uncertain, some areas in the equatorial WCPO may be heavily
fished and in these areas management actions may be required. While recognizing continuing
uncertainties with the current yellowfin stock assessment — especially due to inadequate data on
Indonesian and Philippine catches, the SCG recommends that to reduce the risk of the yellowfin stock
becoming over-fished further increases in fishing mortality (particularly on juvenile yellowfin) in the
WCPO should be avoided. Given the need to understand recent changes in the fishery, the SCG also
recommends that fishery statistics be made available for stock assessment purposes in a more timely
manner.

Skipjack tuna

Stock status

13. No new assessment was undertaken for skipjack during 2004 therefore the current stock status is
based on the assessment undertaken in 2003. The 2003 stock assessment indicates that the skipjack stock
in the WCPO is not being overfished (F,e./Fmsy < 1) and that the stock is not in an overfished state
(Beurren/Busy™> 1) owing to recent high levels of recruitment and modest exploitation relative to the stock’s
biological potential.

Management implications

14. Continued catches at the 1.2 million mt level are sustainable if high recruitment levels (believed
to be determined by environmental factors) continue. However, any increases in purse-seine catches of
skipjack may result in a corresponding increase in catches of yellowfin and bigeye tunas which recent
SCG recommendations advise against - refer to discussions under Interactions section below.

South Pacific albacore

Stock status

15. No new assessment was undertaken during 2004 therefore the current stock status is based on the
assessment undertaken in 2003. An examination of catch trends in 2004 indicated that total catches of
albacore were relatively stable over the period from 1960 to 1995, but they have increased markedly in
recent years. The 2003 assessment gave similar results to the 2002 assessment, and estimated a low
impact of fishing on biomass and that the current biomass is at about 60% of initial levels largely due to a
decline in recruitment. It is therefore unlikely that the stock is in an over-fished state. However, it is noted
that assessments conducted on stocks such as South Pacific albacore that, apparently, have been subject to
low exploitation rates provide little information on the biomass of the stock. Declines in CPUE observed
in some Pacific island fisheries in recent years (particularly in 2003) appear to be a consequence of
changed oceanographic conditions, though high levels of localised effort may also be impacting on CPUE
in these fisheries.

Management implications

16. Current catch levels from the South Pacific albacore stock appear to be sustainable. However,
CPUE may be susceptible to changes in oceanographic conditions and, in localised areas, high levels of
localized effort, and these changes may impact on the performance of more localised fisheries,
particularly for developing small island states dependant on these resources. It is recommended that
further research is undertaken to clarify the possibility of localized depletions in these fisheries.

Interactions

17. Stock assessments, including those conducted for the SCTB, are typically done in the context of
the impact of fishing on the target stock with the potential impacts on other catch components considered
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qualitatively. SCG noted that for at least two gear types, longline and purse seine setting on floating
objects (FADs and logs), there is a potential for considerable impacts on non-target species even if the
target stock is not being adversely affected. Of particular concern is the bycatch of bigeye tuna in the
purse seine fishery for skipjack and yellowfin. Further increases in catches of skipjack may have severe
consequences for the status of the bigeye and yellowfin tuna stocks.

18. SCG agreed that any increase in purse seine fishing on floating objects would increase the fishing
mortality on both bigeye and yellowfin tunas in the WCPO. In addition, there is a substantial impact of
the domestic fisheries of Indonesia and the Philippines on yellowfin. In the case of bigeye, the assessment
indicated that the biggest impacts' are due to longline fishing targeting bigeye. The multi-species nature
of the purse seine and longline fishery means that the impacts of fishing on stock status cannot be simply
addressed by reference to the target species without addressing the other species caught.

19. The SCG recommended that PrepCon should consider how to implement management measures
to address overfishing and alleviate overfished stock conditions. To this end, SCG 3 has identified a
number of analyses that are feasible, given available data, that would help the WCPFC assess these
management options. Similar issues have faced other tuna Commissions and the approaches they have
taken may also serve to guide the Commission's considerations..

Impact is defined as the extent by which the biomass is estimated to be reduced from unexploited levels
due to fishing.

Agenda item 3. Advice on technical feasibility of analysing management options

20. The SCG addressed a request from PrepCon VI to “Advise on the further analyses to support the
consideration by PrepCon VII and the first session of the Commission of management options and how
these analyses can carried out in a timely and effective manner.” The analyses were guided by the
management options described in the document entitled Management options for bigeye and yellowfin
tuna in the western and central Pacific Ocean (WCPFC/PrepCon/WP.24).

21. The approach taken by the SCG was to identify the data requirements and likely analyses that
could be used to evaluate each management option. The assessment of the feasibility of such analyses was
based on the availability of data and the scientific achievability of the analyses. Implementation issues
relating to each management option were not considered by the SCG (these will need to be considered by
the Commission).

22. Of the 17 management options examined, analyses for nine options were considered to be not
feasible given current data availability. However, some options could be analysed by making certain
assumptions where data are not available. These analyses maybe more feasible in the long term if the
necessary data are collected . A summary of the feasibility of the analyses is given below. The full table
of results (including extra comments) is given in Annex IV.

23. SCG highlighted that the following matters need to be considered in conjunction with the advice:
(a) The table describes the data/information and analyses required to quantitatively evaluate
the possible effects of various management options described in WCPFC/PrepCon/WP.24. The

operational and implementation aspects of these options were not considered in this paper.

(b) Many of the analyses require management direction before they can be undertaken.
Furthermore, quantitative evaluation of the effectiveness of a given management option will require
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determination of benchmarks/targets/reference points against which to evaluate the effectiveness of the
management option, e.g. future biomass, fishing mortality against some value.

(c) While many analyses are feasible some are not due to data limitations. These could be
analysed by making certain assumptions where data are not available, but the outcomes of such analyses
could be associated with greater uncertainty. Nevertheless, these analyses maybe feasible in the long term
if the necessary data are collected. The following feasibility statements are used in this paper:

1. Analysis is feasible

2. Analysis is feasible contingent on management advice

3. Analysis is not feasible due to data limitations, but maybe feasible in the long term.

(G)] Many management options could cause changes in fishing behaviour that may be difficult
to predict and therefore quantify.

(e) Analyses should be undertaken using a model-based approach to allow integration of
population dynamics into the evaluation of management options. A range of models could be considered,
but the analysis of some options will require particular model structures, e.g. spatial stratification or age-
structure. A critical assumption for such analyses will be future levels of recruitment; this and other
important modelling assumptions are described in the “No controls” section. It should be noted that
currently, estimates of stock status for most of the species are obtained from MULTIFAN-CL (MFCL),
but while there are obvious benefits in using the same model to evaluate management options, analyses
using MULTIFAN-CL can be time consuming.

® No distinction is made between purse-seine and longline management options except
where such options can only apply to a single fishery. Many of the options could be also applied to other

gear types.

() Though the management measures are directed at bigeye and yellowfin, analyses may
include estimates of the effects of measures on catches of other important species (e.g. skipjack, species
of special concern).

(h) Some useful analyses, for example, an analysis of the characteristics (e.g. vessel details,
fishing strategies) of top bigeye or yellowfin-catching vessels, could provide information in support of the
analysis of a range of management options.

Control Type Management Option Feasibility Statement
NO Status-quo: Analysis is feasible in the immediate term and
CONTROLS No attempt is made to control fishing mortality | could represent an analysis against which other
analyses are compared.
OUTPUT Catch limits (a): Analysis is feasible in the immediate term
CONTROLS Competitive overall or regional catch limits. contingent on management advice: overall or
. regional catch limits.
Catch limits (b): Analysis is feasible in the immediate term
Allocated overall or regional catch limits. contingent on management advice: overall or
regional catch limits.
Catch limits (c): Analysis is feasible in the immediate term
Vessel Limits contingent on management advice: vessel catch
limits.
INPUT Capacity (a): Analysis is not feasible in the immediate term due
CONTROLS Limit/restriction on the number of vessels. to data imitation, but maybe feasible in the long
This could be general reductions or directed term.
at those fleets catching most bigeye and
yellowfin.
Capacity (b): Analysis is not feasible in the immediate term due
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Limit size or power of vessels

to data limitation, but maybe feasible in the long
term.

Capacity (c):
Limit size of fish hold.

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the long
term.

Total effort limits:

Setting overall or regional limits for some
measure of effort (e.g. sets, hooks, days
fished).

Analysis is feasible in the immediate term
contingent on management advice: overall or
regional effort limits.

Area/seasonal closures:
Restricting fishing effort in particular
area/! ynal strata

Analysis is feasible in the immediate term
contingent on management advice: the
area/seasonal closures.

TECHNICAL
MEASURES

Restrictions on various gear configurations
(e.g. net size/depth, longline length)

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the long
term.

Method restrictions (e.g. time of set, soak
time)

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the long
term.

Size restrictions:
Limits on the sizes of fish that can be
retained.

Analysis is feasible in the immediate term
contingent on management advice: size limits
and species and fleets to which they apply.

Compulsory retention (no discards allowed).
Restrictions on operational efficiency (a):
Banning or limiting power of vessel
electronics.

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the iong
term.

Restrictions on operational efficiency (b):
Restrictions on auxiliary vessels, e.g. tender
vessels or light vessels.

Regulations on franshipment.

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the long
term.

FAD restrictions (a):

Prohibition of FAD sets on a time and/or area
basis.
Restrictions of the number of sets allowed on
FADs.

Analysis is feasible in the immediate term
contingent on management advice:
areas/seasons where FAD sets will be restricted
and the specific FAD types.

FAD restrictions (b):
Limit number of FADs deployed

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the long
term.

EAD restrictions (c):
Regulations on the design of FADs

Analysis is not feasible in the immediate term due
to data limitation, but maybe feasible in the long
term.

Agenda item 4. Discussions on a Management Strategy Evaluation Approach using Operational

Models

24. The SCG held preliminary discussions on this topic after a brief presentation of an introductory
document entitled 4 management strategy evaluation approach using operational models (Annex V).

25. Operational models are models that combine species population dynamics models with fishery
models. Management scenario evaluation models (MSEMs) overlay operational models with stock
assessment models and management action models. Well-defined management goals are a critical
prerequisite for implementation of MSEMs. In practice, establishment of management goals requires a
lengthy process of stakeholder consultations, and full implementation of a MSEMs could require an effort
extending over a period as long as five years. If MSEMs are to be implemented by the WCPFC, the
Commission will need to develop and articulate management goals, possibly including reference points
and control rules. The involvement of stakeholders at an early stage of implementation is also important.
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26. The SCG recommended that the Commission conduct a review of existing operational and
management strategy evaluation models.

Agenda item 5. Advice on ecosystem, bycatch and other scientific issues

Ecosystems and bycatch

217. SCG reviewed the document entitled Review of Ecosystem and Bycatch Issues for the Western
and Central Pacific Region (WCPFC/PrepCon/WP.9). The document is very comprehensive and provides
relevant information on ecosystem and bycatch issues. SCG noted that the report summarizes current
thinking on the scientific basis for taking an ecosystem approach to fisheries management with focus on
pelagic fisheries in the WCPO.

28. SCQG identified the following elements of ecosystem research required for fishery management by
the Commission:
4. Impacts of the environment on pelagic fisheries and stocks
o e.g.,large scale work on pelagic ecosystem modelling
o more local scale ecosystem modelling at national level
5. Impacts of pelagic fisheries on the pelagic ecosystem
o e.g., SEAOPODYM model, ECOSIM/ECOPATH
o Noting, these require substantial commitment to collection and analysis of time series
data (e.g., stomach contents) on species interactions across WCPO
o development of new modelling approaches
o impacts on seamounts
o marine debris impacts
6. By-catch issues
o By-catch estimation and fishery impacts relative to other human impacts
o By-catch mitigation research

29, SCG noted a number of scientific issues related to assessing the effects of the environment on
pelagic fish stocks, and the effects of fishing on the environment. SCG advises the Commission to
consider specific work plans, and associated costs, to address these issues. In the short-term, the
Commission, through its Scientific Committee, should identify data deficiencies that exist to address
these issues, and make plans to rectify them. Priorities of ecosystem research need to be reconciled with
the need to assess the major tuna stocks.

30. The SCG recognizes the complexity of understanding and modelling the effects of changes in
climate and fisheries on pelagic ecosystems, and that the Commission is unlikely to be in position to
conduct such research in the near future. The SCG therefore welcomes the new GLOBEC (GLObal
OCEan ecosystem Dynamics) initiative in this scientific field, and recommends that the Commission
formally express support of this programme (CLIOTOP, e.g. CLimate Impacts on Oceanic TOp
Predators).

31. SCQG identified the following ecosystem and bycatch related research that is currently underway:
Spatial ecosystem and population dynamics modelling (SEAPODYM); tuna meta-population abundance
and size structure as indicators of ecosystem impacts of fishing; individual/agent-based modelling of fish,
fishers and turtles; regime shifts in the WCPO and its tuna fisheries; fish bycatch in tuna longline
fisheries; incidental catch of sharks, seabirds and sea turtles in tuna longline fisheries.
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Stock assessment research

32. SCG discussed stock assessment planning for 2005, and noted the desirability for having stock
assessment available for all tuna species in 2005, In the event that this is precluded by limited resources,
the SCG recommends the following priority for the major tuna assessments 2005: 1. Bigeye — including a
Pacific wide assessment in collaboration with IATTC; 2. South Pacific Albacore and/or Yellowfin; and 3.
Skipjack.

33. SCG recognizes that biological studies and assessing the status of billfish stocks within the
Pacific are important issues for the Commission. Blue marlin is considered as a high priority to be
assessed because of concerns about the stock being fully exploited and as it thought to be a single stock in
the Pacific. The SCG notes the existence of multiple stocks of some billfish species within the Pacific and
regional differences in the priorities among member states makes it difficult to determine a single set of
priorities for assessing billfish species at this time. Nevertheless, the SCG encourages member states to
cooperate on carrying out billfish assessments.

Agenda 6. Advice on data standards and other data related issues for the Western and Central
Pacific region

34. The report of a meeting of the SCTB17 Statistics Working Group to consider anticipated data-
related tasks for the Commission’s Scientific Committee, and two working papers presented at the
meeting, were presented to SCG.

34 SCTB17 WP SWG-8, entitled Legal aspects governing fisheries data, describes the international
legal obligations in respect of the collection, compilation and dissemination of fisheries data by the
Commission. These include the obligation on members of the Commission to collect and provide certain
specified data to the Commission, consistent with Annex I of the UN Fish Stocks Agreement and as
required by the Commission (under Article 23). The roles of the Commission, the Secretariat and the
Scientific Committee in respect of data are discussed. Other considerations include the capacity of small
island developing States and territories to meet their obligations and the role of the Commission in respect
of this under Article 30(4); the area of application of data standards; and the obligation to cooperate with
other organizations.

3s. SCTB17 WP SWG-6, entitled Information regarding anticipated data-related tasks for the
WCPFC Scientific Committee, discusses data standards and other data-related issues. The working paper,
which contains seven appendices containing relevant texts and a comprehensive list of references, with
web links, is intended to be a reference document for use by the Scientific Committee, based on the
experience accumulated by the SCTB over the 17 years of its existence. The list of tasks was developed
with the Scientific Committee in mind; however, certain of the tasks could be addressed by the
Commission’s secretariat or the scientific experts engaged under Article 13, rather than the Scientific
Committee. The manner in which the tasks could be addressed, such as by resolutions of the Commission
or otherwise, will be determined by the Commission.

36. SCG noted that many of the data-related tasks for the Commission’s Scientific Committee are
listed in WP SWG-6, specifically:
= Draft the terms of reference of the Statistics Working Group
= Draft a resolution on the scientific data to be provided by members of the Commission under
Article 23 of the Convention
= Draft a resolution on the principles and procedures for the dissemination of scientific data by the
Commission
= Advise the Commission regarding the contents of an annual report on the status of the collection,
compilation and dissemination of data to be provided by the Commission’s data managers

72



37.

38.

Monitor the status of data collection in the Philippines and the Pacific Ocean waters of Indonesia
Develop a strategy for improving the capacity of members to meet the data requirements of the
Commission

Establish standards for the collection of scientific data, including operational catch and effort
data, port sampling data and observer data

Advise the Commission regarding the scientific aspects of the regional observer programme to be
developed under Article 28 of the Convention

Establish procedures for evaluating the quality of the scientific data compiled by the Commission
Harmonies data collection standards for the Western and Central Pacific Ocean and the Eastern
Pacific Ocean in collaboration with the Inter-American Tropical Tuna Commission

Establish an agreement on the exchange of tuna fisheries data between the Inter-American
Tropical Tuna Commission and the Commission

Harmonies the procedures for the compilation and dissemination of data by the Commission and
the Interim Scientific Committee for Tuna and Tuna-Like Species in the North Pacific Ocean
Recommend that the Commission become a member of the Coordinating Working Party on
Fishery Statistics

Recommend that the Commission become a partner in the Fisheries Resources Monitoring
System

Other major issues raised during the Statistics Working Group discussions concerned:

The criteria defining public domain data and the confidentiality of data,

The use of catch verification schemes to check and improve the quality of fisheries data;
The treatment of joint-venture of charter vessels in regard to the nationality of the catch and
obligations for the provision of catch data.

The major issues raised during SCG discussions included criteria defining public domain data;

confidentiality of data; the geographic area for which data should be compiled by the Commission; the
need for the best scientific data; the use of data by the Commission for compliance purposes; and the need
to avoid burdening developing states in regard to data.

39.

40.

The major issues raised during SCG discussions concerned:

The criteria defining public domain data and the confidentiality of data;

The geographic area for which data should be complied by the Commission;

The need for the best data achieved through improved data management and data collection
processes;

The need to avoid burdening developing states in regard to data requirements;

The need to improve the status of data collection in the Philippines and Indonesia;

The SCG3 recommended that the Commission take into consideration the following when it

establishes data-related policies and develops work programmes:

SCTB17 WP SWG-8 (legal aspects governing fisheries data);

SCTB17 WP SWG-6 (information regarding anticipated data-related tasks for the WCPFC
Scientific Committee);

The report of the Statistics Working Group meeting to consider anticipated data related tasks for
the Commissions Scientific Committee;

This report of SCG 3.

73



Agenda item 7. Identification of Specialist Working Groups of the Scientific Committee

41. At PrepCon VI, WG.II noted (WCPFC/PrepCon/38) that the Scientific Committees’ Specialist
Working Group’s are expected to be similar to those of the current SCTB working groups. This issue was
discussed by SCTB17 and further reviewed by SCG 3.

42. The SCG agreed that the current structure of WGs used in SCTB17 is very effective and was an
improvement over previous structures. To minimize costs and promote effective participation of
developing states and territories, meetings of the SWGs should be held in conjunction with SC meetings.
SCG also noted that the process works best when the chairs of the WGs work as a team in steering and
coordinating their activities during the period between meetings.

43. The SCG recommended that the following SWGs be established as subsidiary bodies of the
Scientific Committee. A brief outline of the types of work each group might cover is given below,
acknowledging that the SC is responsible for the development of the terms of references of the SWGs.
= .Stock assessment - reviews recent developments in fisheries including trends in catch and effort,
with emphasis on four major tuna species, including key attributes of the stock, trends in catches,
CPUE, fish size, and information on recruitment, biomass, fishing mortality and stock status
= Statistics - to coordinate the collection, compilation and dissemination of fishery data for all
major gear types and fleets.
o Methods - reviews statistical, analytical and modelling approaches and seeks to identify ways to
improve stock assessments.
= Fishing Technology - reviews developments with respect to fishing vessel, gear and operational
procedures in order to characterize changes in fleets and gear and to provide data to inform a
range of topics such as the standardization of CPUE, and evaluating changes in fishing efficiency.
= Biology - reviews studies of basic biology (including growth, mortality, etc) of the key stocks of
tuna, billfish, other highly migratory species, especially with respect to biological studies
supporting stock assessment.
= Ecosystem and Bycatch - includes ecosystem modelling and bycatch research, with particular
attention to bycatch mitigation, effects of fishing on species other than the main tuna target
species as well as studies of the effect of environment on highly migratory fish stocks.

44. The SCG recognised the important scientific contributions of the SCTB over the past 17 years to
the development of an understanding of the fishery resources of the Western and Central Pacific Ocean,
and the contribution made by the SCTB to the PrepCon.

45. The delegation of Korea, on behalf of the SCG, thanked the Chairman (Dr. Yuji Uozumi) and

Secretariat (Chris O’Brien) for their work in the SCG process. Thanks were also conveyed to the Marshall
Islands for their generosity, hospitality and tireless support over the course of the meeting.
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Annex 1T

AGENDA

Introductory remarks
Review of the updated stock status statements for the major target species
Response to the requests from PrepCon VI,

Discussion of the nature and extent of work required to develop management scenario
models, for example development of operating models.

Provision of advice on ecosystem, bycatch and other scientific issues.

Advice on data standards and other data related issues for the Western and Central Pacific
Region

Identification of Specialist Working Groups of the Scientific Committee.
Adoption of the report of SCG 3

Adjournment.
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Annex 111

SCTB17 STOCK STATUS SUMMARIES
Given the length of the SCTB17 Executive Summary it is not attached to this (SCG 3) report. Readers can
obtain a copy of the SCTB17 Executive Summary from
http://www.spc.org.nc/oceanfish/Html/SCTB/SCTB17/Execsum.pdf

In the summary, the relevant excerpts are:

Bigeye 14-21
Yellowfin 22-30
Skipjack 31-36
Albacore 37-41
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Annex IV

REVIEW OF THE TECHNICAL FEASIBILITY OF PROVIDING ANALYSES OF
MANAGEMENT OPTIONS

INTRODUCTION

This paper provides information to be considered by SCG 3 under Agenda item 3 Response to the
requests from PrepCon VI. Based on the annotated Agenda for SCG 3, the specific task under this agenda
item is:

“Advise on the further analyses to support the consideration by PrepCon VII and the first session of the
Commission of management options and how these analyses can carried out in a timely and effective
manner.

Following a discussion of the paper entitled Management options for bigeye and yellowfin tuna in the
western and central Pacific Ocean (WCPFC/PrepCon/WP.24), PrepCon VI, had decided that further
analysis to support consideration by PrepCon VII and the first meeting of the Commission of
management options in two broad groups (national capacity, catch and effort limits and a range of
technical measures) should be undertaken. Therefore, PrepCon VI requested SCG 3 to provide advice,
through the Interim Secretariat, on the analyses that should be undertaken and how these analyses can
be carried out in a timely and effective manner [emphasis added]. Based on the updated stock status of
these two species which will be obtained thorough SCTB17, SCG 3 will discuss the technical points of
the further analyses which will provide information for consideration of management options (see
Appendix).”

EXPLANATORY NOTES

1 This paper describes the data/information and analyses required to quantitatively evaluate the
possible effects of various management options described in WCPFC/PrepCon/WP.24. The operational
feasibility of these options in not considered in this paper.

2 Many of the analyses require management direction before they can be undertaken. Furthermore,
quantitative evaluation of the effectiveness of a given management option will require determination of
benchmarks/targets/reference points against which to evaluate the effectiveness of the criteria, e.g. future
biomass, fishing mortality against some value.

3 While many analyses are feasible in the immediate term some are not due to data limitations. For
those options for which analyses are not immediately feasible, analyses could be undertaken using
estimated data, but the reliability of such analyses would be lower. Nevertheless, these analyses maybe
feasible in the long term if the necessary data are collected. The following feasibility statements are used
in this paper:

°  Analysis is feasible in the immediate term

= Analysis is feasible in the immediate term contingent on management advice

= Analysis is not feasible in the immediate term due to data limitations, but maybe feasible in the

long term.
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4 Many management options could cause changes in fishing behaviour that may be difficult to
predict and therefore quantify. Notwithstanding this, analyses should include a scenario reflecting non-
compliance.

5 Analyses should be undertaken using a model-based approach to allow integration of population
dynamics into the evaluation of management options. A range of models could be considered, but the
analysis of some options will require particular model structures, e.g. spatial stratification or age-
structure. A critical assumption for such analyses will be future levels of recruitment, this and other
important modelling assumptions are described in the “No controls” section. It should be noted that
currently, estimates of stock status for most of the species are obtained from MULTIFAN-CL (MFCL),
but while there are obvious benefits in using the same model to evaluate management options, analyses
using MULTIFAN-CL can be time consuming.

6 No distinction is made between purse-seine and longline management options except where such
options can only apply to a single fleet. Many of the options could be also applied to other gear types.

7 Though the management measures are directed at bigeye and yellowfin, analyses may include
estimates of the effects of measures on catches of other important species (e.g. skipjack, species of special
concern).

8 Some useful analyses, for example, an analysis of the characteristics (e.g. vessel details, fishing
strategies) of top bigeye or yellowfin-catching vessels, could provide information in support of the
analysis of a range of management options.

9 The definition of FADs is taken from WCPFC/PrepCon/WP.24. “Unless otherwise indicated a
reference to FADs includes all types of floating objects, natural and artificial.”
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Annex V

A MANAGEMENT STRATEGY EVALUATION APPROACH USING OPERATIONAL
MODELS

A harvest strategy or management procedure is a set of rules used to determine a management action
(Butterworth et al. 1997, Cooke 2003). The set of rules should define the data to be collected from the
fishery, how those data are to be analysed, and how the results of the data analyses are to be used to
determine actions (Cochrane et al. 1998). Harvest strategies may be very simple (e.g. a constant
catch/effort strategy) or extremely complicated (such as the determination of annual T4Cs based on the
outcomes of a stock assessment and a set of performance based decision rules).

Before any harvest strategy is adopted it should be evaluated against how well it is able to satisfy the
management objectives for the fishery. An approach that has been developed to do this is known as
Management Strategy Evaluation (MSE; Smith 1994, Punt et al. 2001). The primary goal of the MSE
approach is to identify, in an objective and quantifiable manner, the trade-offs among the management
objectives across a range of management actions.

The MSE approach involves the following five basic steps:

1) Identification of the management objectives and representation of these using a set of quantitative
performance measures (see note below).

2) Identification of alternative harvest strategies and decision rules.

3) The development and parameterization of a set of alternative operating models which have the
following components.
a. Models that simulate the fish population and fishery dynamics. These models can be used to
simulate various hypotheses about the spatial structure, movement dynamics and biology of the
resource and, as such, are used to represent the alternative realities in the calculations. A component
is also required to determine a range of initial starting values for the operating model that are
consistent with the available historical information on the resource. This process is referred to as
conditioning.
b. A sampling model that generates the time series of future data (catch, size, tag returns, etc) which
is then used for assessing the status of the resource from the ‘true’ state of the resource as simulated
in the operating model.
c. An assessment model that uses the data from the sampling model to provide estimates of resource
status.
d. A harvest strategy component that determines management actions (e.g. setting a TAC or TAE)
based on the results of the assessment model and the specified decision rules.

4) Simulation of the future using each harvest strategy to manage the system and each set of
assumptions about the dynamics of the resource.

5) The development of summary measures to quantify the performance of each harvest strategy relative
to the management objectives of the fishery.

The operating model, which is central to the MSE approach, is a mathematical or statistical representation
of the population dynamics of the fishery being studied. The operating model is used to generate
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observations in the form of pseudo catch, effort and catch-at-size data sets which are then used in the
management procedure. Several operating models are usually considered because the true situation for
any fishery is never well known, and a broad range of input parameter values thus needs to be examined
to ensure the full range of possible resource and fleet dynamics are covered. In this manner, each
operating model can be considered as reflecting an alternative (yet plausible) representation of the status
and productivity of the resource and the fishing dynamics of the fleets.

Another key feature of the MSE approach is that it can be used to identify robust harvest strategies in
light of the uncertainties in the information available for managing fish resources. This is achieved by
incorporating into the operational models not only the uncertainty in the underlying dynamics of the
resource in response to management actions, but also the uncertainty in the methods and data used to
assess the status of the resource, and uncertainty in the ability to implement management actions. As such,
the approach is based on recognition that it is the combination of the uncertainties about the dynamics of
the system being managed, plus the ability to measure relevant information about the system, that
determines the performance and robustness of a management decision-making framework.

Note: Performance Indicators and Measures

A performance indicator conveys information about some aspect of the system under study (e.g. the
biomass of the swordfish population in the SW Pacific) while a performance measure conveys
information about how well the system is performing relative to some management objective (e.g. it
compares the performance indicator with some reference value or benchmark, say 30%3,). Performance
indicators are usually based on quantities estimated during the assessment and are generally useful only if
a stock assessment method can estimate them reliably.

Figure 1. Schematic representation of the relationship between a performance indicator and associated
performance measures and reference point.
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Annex VI

ABBREVIATIONS AND ACRONYMS USED IN THIS REPORT
Current biomass
Biomass that will support the maximum sustainable yield
Catch Per Unit Effort
Commonwealth Scientific and Industrial Research Organization
(Australia)
Exclusive Economic Zone
Fish Aggregating Device
Current Fishing Mortality
Fishing Mortality that will support the maximum sustainable yield
Metric tonnes
Oceanic Fisheries Programme Fishing Programme (run by SPC)
Preparatory Conference
Standing Committee on Tuna and Billfish
Scientific Coordinating Group
Secretariat of the Pacific Community
Working Group
Working Group II of the PrepCon
Western Central Pacific Fisheries Convention
Western Central Pacific Ocean
Maximum Sustainable Yield

United Nation Fish Stocks Agreement
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Seventeenth Meeting of the

STANDING COMMITTEE ON TUNA AND BILLFISH
Majuro, Republic of the Marshall Islands
9-18 August 2004

EXECUTIVE SUMMARY

The seventeenth meeting of the Standing Committee on Tuna and Billfish (SCTB 17) was held
on 9-18 August 2004 in Majuro, Republic of the Marshall Islands. SCTB 17 was attended by
participants from Australia, Canada, Commonwealth of the Northern Marianas, Cook Islands,
European Union, Federated States of Micronesia, Fiji, French Polynesia, Japan, Kiribati,
Korea, Marshall Islands, Nauru, New Caledonia, New Zealand, Palau, Papua New Guinea, the
Peoples Republic of China, Samoa, Solomon Islands, Taiwan, Tonga, Tuvalu, United States of
America and Vanuatu. Participants from various regional and international organizations also
attended the meeting. These included the Forum Fisheries Agency (FFA), the Inter-American
Tropical Tuna Commission (IATTC), the Secretariat of the Pacific Community (SPC) and the
Food and Agricultural Organisation of the United Nations (FAO).

The SCTB provides a forum for scientists and others with an interest in the tuna and billfish
stocks of the western and central Pacific Ocean (WCPO) to meet to discuss scientific issues
related to data, research, and stock assessment. Its aims are to:

1. coordinate fisheries data collection, compilation and dissemination according to
agreed principles and procedures;

2. review research on the biology, ecology, environment and fisheries for tunas and
associated species in the WCPO;

3. identify research needs and provide a means of coordination, including the fostering
of collaborative research, to most efficiently and effectively meet those needs;

4. review information pertaining to the status of the stocks of tunas and associated
species in the WCPO, and to provide statements on stock status where appropriate,
and,;

5. provide opinions on various scientific issues related to data, research and stock
assessment of WCPO tuna fisheries.

The SCTB Chairman and Working Group Coordinators for SCTB 17 were as follows.

SCTB Chairman: Dr SungKwon Soh

Biology WG: Dr Talbot Murray

Ecosystem & Bycatch WG:  Mr Paul Dalzell

Fishing Technology WG: Mr David Itano

Methods WG: Dr John Sibert

Statistics WG: Mr Tim Lawson

Stock Assessment WG: Dr Naozumi Miyabe and Dr Max Stocker

The meeting agenda, working papers presented at the meeting and list of participants are
provided in Appendices 1, 2 and 3, respectively. The meeting convened as six working groups:
the Statistics Working Group, the Highly Migratory Species (HMS) Biology Working Group,
the Ecosystem & Bycatch Working Group, Fishing Technology Working Group, the Methods
Working Group and the HMS Stock Assessment Working Group. This ‘thematic’ working
group structure differed from the species-based approach used at previous SCTBs.
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The Statistics, Methods and Fishing Technology Working Groups held a series of meeting in the
two days prior to the SCTB 17 plenary session. They considered a range of issues relevant to their
respective terms of reference. Summaries of these meetings were presented to SCTB 17 and
summary statements for each Working Group are provided.

The HMS Biology, HMS Stock Assessment and Ecosystem & Bycatch Working groups were
convened during the main SCTB 17 session. Summary reports of these Working Groups are
provided. The report of the HMS Stock Assessment Working Group incorporates statements on the
status of bigeye, yellowfin, skipjack, and South Pacific albacore tuna.

The initial overview of Western and Central Pacific Ocean (WCPO) tuna fisheries provided
details of recent and historical fishery developments. A summary of this information is
presented in the report of the HMS Stock Assessment Working Group. Further details of
fisheries at the national level were elaborated in a series of National Fisheries Reports
presented by national representatives. Reports on relevant activities of other organizations were
received from FAO, IATTC and the Pelagic Fisheries Research Program of the University of
Hawaii.

SCTB 17 discussed a range of research and fishery statistics needs for the WCPO (Appendix
4). The priority needs identified by SCTB 16 and adopted by the 2™ meeting of the Scientific
Coordinating Group were again discussed and progress noted (items 1 to 6 below). Also,
SCTB 17 suggested two additional issues (Items 7 and 8 below) that it felt needed to be
highlighted.

1.  Better estimation of current catch and catch composition from Indonesia, Philippines and
Vietnam

A ‘Proposal for monitoring the catches of highly migratory species in the Philippines and the
Pacific Ocean waters of Indonesia’ was presented at PrepCon VI (Bali, April 2004). Under this
project, a review of the tuna fisheries and the current statistical system was conducted in the
Philippines in July 2004, with funding from Australia. This review highlighted significant
problems with the collation of fisheries statistics in the Philippines. One year of port sampling
will commence later in 2004, with funding from the United States and another donor. SCTB
strongly encouraged potential donors to contribute funds for the balance of the project, i.e. a
second year of port sampling in the Philippines and two years of port sampling in Indonesia.
There is also a continuing need to compile information on the longline fishery in Vietnam,
including estimates of annual catches.

2. Reconstruction of early catch history (catch, effort, size composition) for all fisheries

The incorporation of complete time series of significant industrial fishing into stock
assessments generally allows a fuller understanding of population abundance variability over a
range of environmental regimes. Significant progress has been made, e.g. the incorporation of
pre-1965 Japanese longline size data into bigeye and yellowfin tuna stock assessments. Current
work is examining pre-1972 skipjack data for the Japanese pole-and-line fisheries. Further
efforts in this area will be important to further reduce uncertainties in the stock assessment.
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3. Further development of methods to standardise effort, including the better use of vessel
operational details, environmental data and archival tagging data

This work has been ongoing and improvements in effort standardisation for both longline and
purse-seine fisheries were presented to SCTB 17. There is a need for finer scale data on the
environment and on habitat preferences, as well as information on vessel, gear and operational
details, for example, better information to estimate hook depths. Additional variables may be
included in the standardisation of effort and more flexible use of standardized effort made in
assessment models. There is a forthcoming IATTC meeting on purse seine effort
standardization and its deliberations will be considered. The use of ‘Longhurst’-type Large
Marine Ecosystems as regions for stock assessments will be explored.

4.  Ongoing efforts to reduce uncertainty in assessments, through improved data inputs,
sensitivity analysis and simulations

There is a need for better species composition data, especially on improved discrimination
between small yellowfin and bigeye. Statistical relations among observer, logbook, and port
sampling and landing data need to be established. WPFC databases should provide for general
biological data, particularly for parameters relevant to stock assessment. Assessment models
should refine the parameterization of catchability between regions and explore the estimation
of mortality at age. The use of simple production models may also be explored. Bigeye
assessments should be compared for the EPO, WCPO, Pacific-wide and with other oceans.
Fishing power and effort needs to be characterized and quantified, and there is a broad range of
issues related to FADs.

5. Evaluation of possible regime shifts/changes in productivity and development of
improved/alternative estimates of recruitment where possible

In response to the SCG 2 recommendations, a project proposal was developed by OFP in
collaboration with NRIFSF and NIWA. The project has been funded by the Pelagic Fisheries
Research Program of the University of Hawaii and preliminary results were presented at SCTB
17. This work will continue through the collection of empirical data and simulation studies to
characterise long-term variability in catch histories and physical/biological time series from the
WCPO. Operational metrics to detect changes in productivity and recruitment will be
developed. These and other ecosystem indicators may then be used in stock assessments.
SCTB17 also recommends the development of empirical recruitment indicators to compare
with model estimations.

6. Large-scale tagging experiments for the main target tuna species in the WCPO.

This has been recommended by successive SCTBs as the highest research priority for the
region. Such a project will provide better estimates of movement, mortality and other important
parameters for stock assessment. Previous work undertaken more than 10 years ago has
underpinned stock assessments but there is a need for regular if not continuous tagging studies
of all species of interest. This work could be considered analogous to trawl surveys for
demersal fisheries as the data provided are quasi-independent of the fisheries themselves. A
large-scale tagging experiment would also permit further scientific research relevant to WCPO
fisheries, including biology, ecology and oceanography. Various options for conducting
tagging of tropical tunas were presented to SCTB 17 and the likely costs of a two-year tag
release programme estimated. The meeting agreed to establish a small group to further develop
a concept paper that might be made available to the Commission at its December 2004
meeting.
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7. Assessing impacts of fishing and the environment on the pelagic ecosystem

The WCPFC Convention (Article 5d) requires members ‘to assess the impacts of fishing, other
human activities and environmental factors on target stocks, non-target species, and species
belonging to the same ecosystem or dependent upon or associated with the target stocks’. This
can be achieved through studies of forage species by in situ sampling and/or diet analysis, the
continued development of modeling methodologies, the definition and identification of habitats
of special concern, and the mitigation of bycatch. Biological/ecological studies should be
carried out for species of special concern.

8. Regional Observer Programme

Article 28 of the Convention requires the Commission to ‘develop a regional observer
programme to collect verified catch data, other scientific data and additional information
related to the fishery from the Convention Area and to monitor the implementation of the
conservation and management measures adopted by the Commission’. The data needed for
scientific purposes includes size and species composition, bycatch and discards. There needs to
be coordination with national observer programmes, particularly regarding species of special
concern. Additionally, there is a need for sub-regional coordinators for supervision of port
samplers and observers. Data collection needs to be expanded to all fleets, in particular distant
water longline fleets, and information should be collected on IUU (Illegal, Unregulated,
Unreported) fishing activities.

Consideration of issues requested by PrepCon WG-II

PrepCon WG-II recommended several tasks for consideration by SCTB17 and SCG, among
them data standards and advice on analyses of management options respectively. SCTB17
considered these issues and reviewed the legal basis for data requirements and standards of the
new WCPFC as well as existing standards that could be adopted by that Commission. The
meeting also discussed requisites for management options analyses, specifically reference
points and decision rules. The meeting concluded that the topic is much too broad to be
properly reviewed in the time that was available. It was noted that SCTB11 held a workshop on
the precautionary approach that is relevant to these issues. The meeting further concluded that
the topic should be reviewed and discussed in the future at a meeting for that purpose and that
fishery managers of the new Commission should also be involved. The meeting also
considered the working group structure that was used for SCTB17. This new structure
generally functioned more smoothly; it is recommended that this or a similar structure be
adopted for the Specialist Working Groups of the Scientific Committee of the Western and
Central Pacific Fisheries Commission (WCPFC) when it is established.
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Closing remarks

At the end of SCTB17, Chairman Sung Kwon Soh (Korea) asked participants to share their
personal experiences of the SCTB. Apolosi Turaganivalu (Fiji, on behalf of the Pacific Island
countries), John Hampton (OFP), John Sibert (PFRP, USA), Chung-Hai Kwoh (Taiwan), Ziro
Suzuki (NRIFSF, Japan), Talbot Murray (New Zealand), Jacek Majkowski (FAO), and
Chairman Soh himself all spoke fondly of the achievements of the SCTB throughout the years.

All speakers were in agreement that the SCTB had achieved far more than its original modest
goals, that the data collection, compilation and analyses have evolved dramatically, and that the
stock assessments are now world class. Notwithstanding the concerns expressed by SCTB17,
stock conditions remain healthier in our region than for other oceans and participants expressed
the hope that sustainability of the resources would be ensured by quick and wise management.

One of the most important achievements of SCTB has been to bring together representatives of
the Distant Water Fishing Nations and the Pacific Island Countries and Territories on an equal
footing. Colleagues have become friends and from friendships grew understanding. This has
assisted the development of Pacific Island Countries and Territories and of WCPO fisheries.
SCTB has provided a unique experience and learning process and participants at SCTB17 hope
that the collegiality and cooperative spirit of SCTB will continue through into the SC.

All speakers highlighted the critical role played by the SPC, and in particular the OFP and its
present and previous leaders, in providing support for SCTB meetings and technical assistance
to SPC members and other parties. Views were expressed that the critical role of the OFP be
retained and its capabilities expanded within the context of the new Commission.

Thanks were extended to our Chair, Sung Kwon Soh, to all the Working Group Chairs, to the
rapporteurs, and a special thanks to Glen Joseph and all the MIMRA team for hosting this last
meeting of SCTB. Glen Joseph thanked the Honourable Minister John M. Silk, all the MIMRA
staff, the participants at STCB17, the staff of OFP and the Marshall Island Resort staff.

Our Chair then formally closed the last meeting of SCTB, bidding farewell to SCTB and
welcome to the SC.
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STATISTICS WORKING GROUP

The objective of the Statistics Working Group is to coordinate the collection, compilation and
dissemination of tuna fishery data. The following were the major issues discussed:

Coverage of tuna fisheries in the WCPO by data held by the OFP

The coverage of tuna fisheries in the WCPO during 2002 by operational catch and effort
(logsheet) data held by the OFP is 50.5%, the highest level ever achieved. Coverage by port
sampling data for 2002 is 11.1% and coverage by observer data is 3.9%. The principal gaps in
coverage by operational catch and effort data include the domestic fisheries of the Philippines
and Indonesia, the distant-water longline fleets of Korea and Taiwan, and the longline, pole-
and-line and purse-seine fleets of Japan on the high seas. Figure 1 illustrates the trends in
coverage from 1970 to 2002; the coverage for recent years may increase as more data become
available.
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Figure 1. Trends in coverage from 1970 to 2002

Quality of port sampling and observer data

High priority should always be placed on improving the quality of sampling data through
improved data management and data collection skills. In this regard, a request for more
resources to support the significant increase in regional sampling activity was made. For the
Pacific island countries and territories, sub-regional coordinators are desirable to help improve
local processes for the control of data-quality. It is essential that the debriefing of observers
should continue to be expanded, such that all observers are debriefed by qualified supervisors
after each trip.

Availability of observer data for estimating catches of non-target species

The availability of observer data for eight categories of longliners in the WCPO was
summarised in WP SWG-5. The observer data covering the distant-water longline fleets are
not sufficient for estimating the catches of non-target species in the WCPO and increased
observer coverage of these fleets is urgently required.
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Proposal for the compilation of annual catch estimates for the Convention Area

The Commission will require annual catch estimates to be compiled for the Convention Area
(see Figure 2); however, the western boundary of the Convention Area has not been specified
in the text of the Convention. It was therefore proposed that, for statistical purposes, the
western boundary of the WCPO Area that was established at SCTB12 be used in this regard,
and that estimates of annual catches for both the Convention Area and the WCPO Area be
provided. This will allow catches for the WCPO and the EPO to be easily summed to provide
the total catch for the Pacific Ocean. The reporting of annual catches for both the Convention
Area and the WCPO Area will concern China, French Polynesia, Japan, Korea and Taiwan,
and these parties indicated that this was feasible. This will be an interim procedure, until the
Commission establishes a policy on the provision of data.
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Figure 2. Convention Area (WCPCA), WCPO and EPO

Data collection in the Philippines and the Pacific Ocean waters of Indonesia

A ‘Proposal for monitoring the catches of highly migratory species in the Philippines and the
Pacific Ocean waters of Indonesia’ (Information Paper INF-SWG-3) was developed by the
OFP in conjunction with Indonesia and the Philippines and distributed to potential donors in
December 2003. For each of the Philippines and Indonesia, there are two components: (a) a
review of the tuna fisheries and the current statistical system and (b) port sampling and
observer programmes.

Australia agreed to fund the review for the Philippines and is considering funding the review
for Indonesia. The budget for port sampling and related activities, for two years in both
countries, is USD 292,000. At PrepCon VI (Bali, April 2004), Taiwan and the United States
announced contributions of USD 20,000 and USD 60,000 respectively. In order to allocate the
available funds and to monitor project developments, the Indonesia and Philippines Data
Collection Steering Committee was established by PrepCon. It met during PrepCon VI and
allocated the currently available funds to the Philippines to enhance the current port sampling
programme, which is operating at a low level of coverage due to lack of funds.
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Dr Antony Lewis conducted the review in the Philippines from 8 to 28 July 2004. His report
highlighted significant problems in the collection of fisheries statistics. A workshop will be
held in Manila in October 2004 — with the Bureau of Fisheries and Aquatic Resources, the
Bureau of Agricultural Statistics, industry and SPC — to consider the recommendations from
the review and to plan the port sampling, which will commence following the workshop.
CSIRO would conduct the review for Indonesia in 2005, subject to funding. The port sampling
programme in eastern Indonesia will be established if funding for the two-year project is
contributed by the potential donors (European Union, France, Japan, Korea and New Zealand).
Observer programmes will be established in the Philippines and the Pacific Ocean waters of
Indonesia when funding becomes available. The meeting strongly encouraged the potential
donors to contribute the required funds as soon as possible.

Data-related tasks for the WCPFC Scientific Committee

A one-day meeting of the SWG to consider anticipated data-related tasks for the WCPFC
Scientific Committee was held immediately prior to SCTB17. Two working papers were
presented. WP SWG-8, ‘Legal aspects governing fisheries data’, describes the international
legal obligations in respect of the collection, compilation and dissemination of fisheries data by
the Commission. WP SWG-6, ‘Information regarding anticipated data-related tasks for the
WCPFC Scientific Committee’, discusses data standards and other data-related issues. WP
SWG-6 contains background information regarding the tasks listed above, much of which is
based on the experience accumulated by the Standing Committee on Tuna and Billfish over the
17 years of its existence. The working paper, which contains seven appendices containing
relevant texts and a comprehensive list of references, with web links, is intended to be a
reference document for use by the Scientific Committee.

Working Papers SWG—6 and SWG-8, and the report of the one-day meeting, will be
considered at the third meeting of the PrepCon Scientific Coordinating Group, which
immediately follows SCTB17, under SCG3 agenda item 6, ‘Advice on data standards and other
data related issues for the Western and Central Pacific region’.
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METHODS WORKING GROUP

The two primary tasks of the MWG for SCTB 17 were the completion of the extensive
simulation analysis begun at SCTB 16 and detailed scrutiny of the 2004 bigeye tuna stock
assessment prepared by the SPC Oceanic Fisheries Programme.

The results of the simulation analysis are complex. Absolute estimates of MSY-related
reference points were often poor, while relative estimates (e.g. F/Fusy or B/Bg) were usually
better. The MULTIFAN-CL and SCALIA models had serious problems estimating natural
mortality-at-age in most cases. Using the correct values of natural mortality substantially
improved MULTIFAN-CL performance (particularly MSY-related values) in some cases, but
not all. MULTIFAN-CL estimation performance seemed to improve with increasing simulation
model complexity. Incorporation of data where CPUE is not an accurate index of abundance
decreased the accuracy of most model estimates. The production models (particularly the Fox
model using the global nominal CPUE) performed well when non-informative data were
excluded from the analysis. The operational model used for the simulation analysis is
extremely complex, and the results show that evaluating the performance of one complex
model using a second complex model produces complex results that are difficult to interpret.
Future simulations should be designed to elucidate specific aspects of assessment models (e.g.
estimation of natural mortality).

The bigeye tuna assessment was conducted using a suite of catch per unit effort (CPUE)
standardization methods and assumptions about catchability. The analysis using statistical
habitat-based effort standardization and constant catchability for the principal longline fleets (LL1-LL5)
and estimation of natural mortality at age (SHBS-MEST) produced an adequate fit to the data and
the most credible estimates of other parameters. A new prototype method which also estimates
trends in catchability for fleets LL1-LLS, the ‘SHBS-MEST-LLq’ mode! produced a better fit
to the data and more pessimistic assessment results. However, the assumptions about initial
catchability used in the current SHBS-MEST-LLq model are inappropriate and should be
revised in the future. The long-term correlation between recruitment estimates for MFCL
Region 2 and Indonesian catches was noted and investigated. The MWG considered use of
likelihood profiles to be a useful means to communicate uncertainties in parameter estimates to
fishery managers.

HMS BIOLOGY WORKING GROUP

The Group received 8 presentations on various aspects of the biology of highly migratory
species. Subsequent discussion concluded that continued improvements in understanding of the
basic biology of the key stocks of tuna, billfish, other highly migratory species caught as
bycatch, would be a core requirement of the work of the Western and Central Pacific Fisheries
Commission. It was highlighted that for most non-target species even the fundamental
biological parameters that constitute the basic inputs required for stock assessment were
unknown. The meeting therefore noted that the Commission should, when developing its
databases, make provision for incorporating biological data. It was also noted that the
Commission’s requirements for information on the biology of highly migratory species should
be directly related to information supporting the stock assessments and could include such
information as maturity ogives, sex ratios, size frequencies, size at age, growth parameters,
longevity and natural mortality.
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FISHING TECHNOLOGY WORKING GROUP

The work of the Fishing Technology Working Group (FTWG) is highly diverse, ranging from
the development of training materials useful to observer and port sampling programs to
complex studies on effort standardization and the quantification of harvesting capacity. Central
to the Terms of Reference of the FTWG is the principle that advances in fishing technology
and vessel efficiency move quickly between ocean basins and must be accounted for as soon as
possible to avoid sampling and analytical bias. A large agenda discussed a wide range of
studies during a preparatory meeting to SCTB 17 which were summarized and further
discussed by the SCTB Plenary. These studies included work related to:

o the application of gear technology to the reduction or mitigation of bycatch and the
increased targeting (efficiency) of longline and purse seine fisheries;

. the development of information materials on longline gear technology and fisheries and
training materials promoting the proper identification and discrimination of juvenile
bigeye in multi-species catches and landings in both fresh and frozen condition;

e  the development of different analytical means to examine and estimate vessel efficiency
or productivity;

e  issues and studies related to the collection, compilation and use of vessel and gear
attributes for a variety of research oriented purposes;

e  studies related to anchored and drifting FADs used by large-scale fisheries; including a
compilation of information on FAD use and design, particularly for purse seine
operations, and a study examining differential catch parameters for bigeye tuna taken on
natural logs and drifting FADs;

e information papers and studies related to harvesting capacity and the management of
fishing effort in the WCP region;

e  (detailed information on the status of the Palau Arrangement and the FFA initiative to
regulate purse seine effort through a vessel day scheme;

e recent developments on a fine scale related to distant-water and domestic tuna fisheries,
expansions and contractions of fisheries, licensing and joint-venture arrangements,
changes in areas of operation, developments of new fisheries or fishing technologies, the
development and status of shore-side infrastructure to fisheries, transhipment, marketing,
port sampling and observer programs, information on the use of FADs and any
significant changes to national policy related to industrial fisheries.

All of these studies and sources of information are important and relevant to the management
of pelagic resources in the WCPO. However, if priorities need to be set, the Terms of
Reference to the FTWG clearly state that the group should concentrate on issues of greatest
concern to stock condition.

Given these directives, the FTWG recognises the problem of overcapacity and the need to
quantify the impact of excessive harvest capacity on fishing mortality of species caught in the
WCPO. The FTWG was informed that the FAO Technical Advisory Committee on
Management of Fishing Capacity recognised that world tuna fishing capacity is excessive for
current resources. The FTWG was also informed that an FAO Technical Consultation
expressed concern about recent increases in purse seine fishing capacity in WCPO.
Overcapacity in world-wide fisheries has potential ramifications for stock condition, resource
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sustainability, the economic viability of fleets, and potential ecosystem effects. In addition,
studies on the impact of large-scale anchored FAD arrays, the design and efficacy of drifting
FADs and the species-specific identification of tunas in the Philippines and Indonesia are of
primary concern to the FTWG and the SCTB in general.

The FTWG has spent considerable time examining, identifying and suggesting the types of
technical data that would facilitate assessment of changes in fishing operations and efficiency.
The FTWG recognises that while there are many data types which have been routinely
collected, it is essential that these data types be explicitly linked to a management oriented
purpose. The FTWG also recognised that technological innovations are introduced continually
and that the best source of current information is through observer reports and maintaining a
close dialogue with vessel operators.

The FTWG is of the view that continual monitoring of technological and operational changes
in tuna fisheries in the WCPFC area will be necessary and that these requirements fall in three
general areas: 1) fishery characterisation, 2) standardisation of fishing effort for stock
assessment, and 3) catch targeting or bycatch avoidance, e.g. avoidance of juvenile bigeye
catch by purse-seine. The FTWG was of a view that these areas of research should be
considered as priority areas of study for the Commission. The meeting clearly recognized that
the work that the FTWG conducts would not disappear with the formal dissolution of the
SCTB and that a similar group within the Commission structure would be necessary to address
these issues into the future.

HMS STOCK ASSESSMENT WORKING GROUP

RECENT DEVELOPMENTS IN THE FISHERIES

Catch

Annual total catches of the four main tuna species (skipjack, yellowfin, bigeye and albacore) in
the WCPO increased steadily during the 1980s as the purse seine fleet expanded, remained
relatively stable during most of the 1990s, increased sharply in 1998 and have remained at this
elevated level since (Figure 3 and 4). The provisional total WCPO catch of tunas during 2003
was estimated at 1,940,546 mt, the second highest annual catch recorded after 1998 (1,985,110
mt). During 2003, the purse seine fishery accounted for an estimated 1,172,780 mt (60% of the
total catch), with pole-and-line taking an estimated 294,752 mt (15%), the longline fishery an
estimated 213,259 mt (11%), and the remainder (13%) taken by troll gear and a variety of
artisanal gears, mostly in eastern Indonesia and the Philippines.

The WCPO tuna catch (1,940,546 mt) represented 71% of the total estimated Pacific Ocean
catch of 2,725,083 mt in 2003, and close to 50% of the global tuna catch (the provisional
estimate for 2003 is ~4,000,000 mt). The eastern Pacific Ocean (EPO) catch (~790,000 mt) of
the four main tuna species for 2003 was the highest ever.
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Figure 3. Catch (mt) of albacore, bigeye, skipjack and yellowfin in the WCPO, by longline,
pole-and-line, purse seine and other gear types for the period 1972 to 2003

Since 1972 the WCPO catch by species has been dominated by skipjack (65% in 2003). The
2003 WCPO catch of skipjack (1,252,738 mt) was the third highest ever (the highest recorded
skipjack catch was in 1998 — 1,301,054 mt). The WCPO yellowfin catch for 2003 (456,947 mt;
24%) was the highest in five years and only 8,000 mt less than the record catch in 1998
(465,642 mt). The WCPO bigeye catch for 2003 (95,991 mt; 5%) was the lowest for seven
years. The WCPO albacore catch (includes catches of North and South Pacific albacore west of
150° W, which comprised 86% of the total Pacific Ocean albacore catch of 157,363mt in 2003)
was 134,870 mt (7%) and was about 5,000 mt less than the record level in 2002 (139,848 mt).
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Figure 4. Catch (mt) of albacore, bigeye, skipjack and yellowfin in the WCPO for the period
1972 to 2003

Fleets

Purse seine fishery

In total, more than 200 purse seiners operated in 2003 in the WCPO. There has been a
reduction in the number of US flagged vessels and an increase in the Pacific Islands’ flagged
vessels (e.g. PNG, Marshall Islands and Vanuatu), which has been expanding in recent years
and is at its highest level ever (GEN-2). The catch of the PNG fleet is now nearly equivalent to
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that of the Japanese tropical fleet. In 2001 New Zealand and China also started fishing in
tropical waters. Significant number of Philippine purse seiners are operating both inside its
EEZ as well as in PNG waters. Drifting FAD sets have been declining since 1999 in the major
purse seine fleets, and the reason for this is not well known and thought to be related to the
shift in fishing areas.

Longline fishery

The total number of longline vessels has fluctuated between 4,000 and 5,000 since the mid
1970s, and remained close to 5,000 since 1992. In recent years, there has been a gradual
increase in the number of Pacific Islands domestic vessels, such as those from American
Samoa, Cook Islands, Samoa, Fiji, French Polynesia, New Caledonia and Solomon Islands.
These fleets mainly operate in their respective EEZs, with albacore the main species taken. The
entrance into the fishery and subsequent decline of the smaller ‘offshore’ sashimi longliners of
Taiwan and mainland-China, based in Micronesia, during the past decade is also noteworthy.
The Korean and Japanese distant water fleets have declined somewhat in the WCPO in recent
years. On the other hand, the Taiwan fleet increased substantially and shifted the target to
bigeye in the eastern equatorial areas of the WCPO. Distant water longliners from China have
recently begun fishing in the eastern portion of the WCPO.

Pole-and-line fishery

Economic factors and technological advances in the purse seine fishery (primarily targeting
skipjack) have seen a gradual decline in the number of vessels in the pole-and-line fishery and
stabilisation in the annual catch during the past decade. Some Pacific Islands domestic fleets
(Palau, PNG and Kiribati) are no longer active, with only one or two vessels operating
seasonally in Fiji

BIGEYE TUNA

Key attributes

Bigeye tuna are a relatively slow growing species that matures at approximately three to four
years of age. Bigeye are known to grow to about 200 cm and over 180 kg when eight years or
older. They have a wide distribution between 40°N and 40°S (Figure 5) and vertically between
surface and 500 m deep (occasionally to 1000 m) due to their tolerance of low oxygen levels
and low temperatures. These and other characteristics make them less resilient to exploitation
than skipjack and yellowfin tunas. The geographical distribution of bigeye is continuous across
the Pacific (Figure 5). However, it has been noted that there are areas of lower catch separating
the principal fishing areas in the eastern (east of about 165°W-170°W) and the more western
regions of the Pacific. It was also noted that though little information is available on mixing
rates between these regions, the limited tag returns available suggest low mixing rates between
the eastern and western Pacific. On this basis, and considering the existence of two major
surface fishing areas in the western and central Pacific and eastern Pacific, stock assessment
has been carried out on two different stock hypotheses, i.e. two-stock hypothesis (western and
central Pacific and eastern Pacific) and a Pacific-wide stock hypothesis allowing the extent of
basin-scale mixing to be estimated. Large fish are caught mainly by longline, and these
longline-caught bigeye are the most valuable among the tropical tunas. Juvenile fish tend to
form mixed schools with skipjack and yellowfin, which results in catches by the surface
fishery, particularly in association with floating objects. Natural mortality is estimated to be
relatively low compared with other tropical species.
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Figure 5. Distribution of bigeye tuna catch, 1992-2001. The spatial stratification
used in the WCPO MULTIFAN-CL model is shown

Trends

Catch and CPUE

The total bigeye tuna catch in the WCPO for 2003 was 96,000 mt, the lowest for 7 years. This
represents 53% of the total Pacific catch in the same year. Available statistics (Figure 6)
indicate that 60% of the WCPO catch was taken by longline, and most of the remainder by
purse seine (21%) and by the domestic fisheries of Indonesia and Philippines and others (18%).
The total catch of small bigeye tuna by the purse seine fishery is uncertain, as they are not
systematically separated from yellowfin at the unloading sites nor recorded separately on
fishing logs. Purse seine catch in 2003, estimated through the statistical analysis of sampling
data, continued to reduce to 20,300 mt since the 1999 record high of 34,600 mt due to a
decreased use of drifting FADs. There is also considerable uncertainty in the estimation of the
Indonesian and Philippines catches due to the lack of (or limitations in) systematic sampling
programs. Nominal (unadjusted) CPUE for WCPO bigeye tuna derived from longline data
indicated a sharp decline during the early stages of the fishery but has been fairly stable over
recent years.
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Figure 6. WCPO bigeye tuna catch by gear
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Standardized CPUE was estimated by the General Linear Model (GLM), deterministic habitat-
based standardization (HBS) and statistical habitat-based standardization (SHBS). However,
the HBS estimate was not used in the MFCL model as this effective effort poorly predicted the
catch and the trend was similar to that of SHBS. The trends of the remaining models (Figure 7)
were generally similar, although CPUEs in Regions 2 and 3, where the most significant
fisheries have existed, were somewhat different as they showed some high peaks between
1970s and 2000s, while CPUE in the other regions tended to show steady decline with minor
fluctuation after the large decline that occurred at the beginning. The most recent years were
the lowest for SHBS CPUE for Regions 1, 3 and 5. The SHBS CPUE for Region 3 indicated
the most precipitous and continued decline. However, the GLM index shows increases in
recent years in Regions 3 and 5. In summary, there are some regions which indicate some
decline of CPUE in recent years, but there appears to be no indication of a significant recent
decline in longline exploitable biomass, as has been documented for the EPO, the Atlantic and

the Indian Ocean. LL1 LL 4
84 I
§_
S-
§_
< ™ §_
] 8 |
T T T T T T
LLS
gl £
g - °
'8-..
§ B
g g 4
§ B
an
o - o -
T T T T T T T

1950 1960 1970 1980 1990 2000

- - - gim
shbs

300 500

]
]

¢ 100

1950 1960 1970 1530 1990 2000

Figure 7. Catch-per-unit-effort (CPUE) for the longline fisheries

LL1-LL5 standardised using two different methodologies. glm =

general linear model; shbs = statistical habitat-based standardisation
Fish size
Annual and recent quarterly catch-at-size by major fisheries is shown in Figure 8. The surface
fisheries of the Philippines and Indonesia take large quantities of small bigeye in the 20-50 cm
range. Purse seine sets on floating objects (i.e. associated schools), which are mostly ‘mixed’
schools of skipjack and yellowfin, generally take smaller fish (40-100 cm) than sets on
unassociated or free-swimming schools. Bigeye taken in unassociated purse-seine sets are
larger than those caught by associated sets and the amount is much smaller. The longline catch
of adult bigeye tuna dominates those of other fisheries. Decadal trends in the length
composition of the bigeye longline catch show a considerable decline in the proportion of large
(>150 cm) fish in the catch, particularly during the early period of the fishery (ECO-3).
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Figure 8. WCPO bigeye catch-at-size, expressed in weight. Black,
dot, grey and hatched area indicate Philippine and Indonesian
surface catch, associated catch by purse seine gear, unassociated
catch by purse seine gear, and longline catch, respectively

Stock Assessment

The stock assessment (SA-2) was conducted using the statistical model ‘MULTIFAN-CL’
(MFCL) applied to data for the WCPO as has been done in recent years. Years covered were
1950-2007 the final 4-5 years being a projection period. The projection assumed that future
fishing effort is constant at the same level of the most recent year for which the fishing effort is
available (either 2002 or 2003 depending on fishery). Considerable size data for the Japanese
longline fishery before 1965 were included in the analysis for the first time. The methodology
of projections was improved and the initial stock condition was assumed to be in equilibrium
and to have experienced the average total mortality of the first 20 quarters.

This year’s MFCL runs were made using two effort series standardized by the GLM and SHBS
methods applied to the Japanese longline fishing effort. Natural mortality rates at age were
either estimated (MEST) or fixed (MFIX) and assuming fixed or variable (LLq) catchability
for the longline fisheries. The estimated catchability trends for the LLq option often differed
substantially among model regions in a manner that did not have an obvious mechanistic
explanation. Therefore the L1g option was not considered to be suitable for the interpretation
of stock status.

The run for which SHBS effort was used and natural mortality at age was estimated was
designated as the base case analysis (SHBS-MEST). The results, shown below, were mostly
taken from this base case, although results of other runs were also referred to as sensitivity runs
where necessary.
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Recruitment

The estimated recruitment (Figure 9) for all runs indicated an increasing trend with large
interannual variability since the 1980s and reached the highest level in 1999, which is about
2.0-2.5 times higher than the 1980s. This increasing trend was first observed in the 2003
assessment. Once again, the possibility that increasing recruitment was simply a model
response to increasing juvenile catch in the Indonesian and Philippines fisheries was raised.
This was investigated by conducting a model run in which the Indonesian and Philippines
catches were reduced by a factor of 100. Under these circumstances, average recruitment was
slightly reduced and the increasing trend in Region 2 (where the Indonesian and Philippines
fisheries occur) was not as strong. However, an increasing trend in recruitment still remained
and this was thought to be related to the increase in longline CPUE in Region 2. However, it
was concluded that increasing juvenile catches did seem to be having some effect on the
recruitment estimates, and further research was required to develop an appropriate modelling
response to this artefact.
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Figure 9. Estimated annual recruitment for the WCPO obtained from the separate
analyses using different model options. The vertical dotted line indicates the point
at which population projections are made with assumed levels of effort
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Biomass

Total estimated annual average biomass of bigeye tuna in the WCPO indicated a similar
declining pattern among different runs, although the absolute level was different (Figure 10).
The largest decline was observed in the runs using GLM effort. In all runs, the largest decline
occurred during the late 1950s and the early 1960s, and it has been fairly stable thereafter. The
impact on the results of using estimated or fixed natural mortality at age was negligible.
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Figure 10. Estimated annual average total biomass (million t) for the
WCPO obtained from the separate analyses using different model
options. The vertical dotted line indicates the point at which
population projections are made with assumed levels of effort

Fishing mortality

Average fishing mortality rates for juvenile and adult age classes increased continuously
throughout the time series in a similar fashion for all runs (Figure 11). The juvenile fishing
mortality in the most recent year is still lower than the adult fishing mortality in all runs.
Fishery impact analysis shows that the highest impacts on the bigeye stock occur in the tropical
regions (Regions 2 and 3 — Figure 12). The longline fishery has the highest overall impact on
the stock; however, the surface fisheries catching juvenile bigeye have high impact in the
tropical regions.
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Stock status

The 2004 assessment results were reviewed and confirmed as consistent with the 2003
assessment, although the point estimates of some reference points were slightly more
optimistic in this assessment (Table 1, Figure 13). The current fishing mortality (i.e. the
average for 1999-2001) is estimated to be close to MSY level (Feuren=Fmsy) and the current
biomass to be above the MSY level (Beurene>Bwmsy, not in an overfished state). This result is
common for all runs. Probability distributions for Feymen/Fmsy and Beyren/Bmsy were developed
by the likelihood profile method. These distributions (Figure 14) indicate that the current levels
of fishing mortality carry high risks of overfishing but the probability that the stock is in an
overfished state is close to zero.

The future stock status of WCPO bigeye will depend both on future fishing mortality and
future recruitment. Recent recruitment has been estimated to be well above average, and if it
falls to the long term average or lower, current catch levels would result in stock reductions to
near and possibly below MSY-based reference points. Lower future recruitment is a possibility
if the recruitment trends for bigeye in the EPO are mirrored in the WCPO, and if the hypothesis
concerning the impact of large-scale ocean climate on tropical tuna recruitment, which was
suggested in the paper presented to SCTB17 (ECO-5), proves to be correct.

According to the information provided by the IATTC, the spawning stock biomass of bigeye
tuna in the eastern Pacific Ocean (EPO) has now declined below the MSY level. The stock will
likely remain in an overfished condition for some time because of high fishing mortality and
low recent recruitment. The annual meeting of the IATTC adopted several management
measures aimed at preventing further decline and promoting recovery of the stock. It was noted
that the longline fishery operates continuously across the tropical Pacific (Figure 5) and that
collaborative research with the IATTC on Pacific-wide bigeye assessment should continue.

Taking all above information into consideration, it is recommended that, as a minimum
measure, there be no further increase in the fishing mortality rate for bigeye tuna from Fyrent.
If future evidence supports a shift to a lower productivity regime, a decrease in total catch
would be anticipated in order to maintain the stock at sustainable levels. The SCTB
participants recognize there are still large uncertainties associated with the stock assessment of
this species and recommend that the stock assessment be conducted again next year.

Table 1. Estimates of management measures based on the 2003 - 2004 stock assessments

Management Quantity 2004 Assessment 2003 Assessment
Most Recent Catch 96,000 MT (2003) 115,000 MT (2002)
Effort Base case and others All

MSY 56,000 ~ 62,000 MT 40,000~80,000 MT
Yreurrent / MSY 1.00 0.82-0.99"
Beurrent / Beurrent,F=0 0.41~0.43 0.27~0.34
Feurrent / FMsy 0.89~1.02 1.11~2.00
Beurrent / Bmsy 1.75~2.28 1.35~1.76

! These are the correct numbers - those given in the Executive Summary of SCTB16 were incorrect
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Figure 14. Probability distribution of Feyrent / Fusy based on the likelihood
profile method (base case with steepness of mode = 0.9 and sd = 0.1)
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YELLOWFIN TUNA

Key attributes

Yellowfin tuna are fast growing, mature at about two years of age and are highly fecund.
Yellowfin can grow to 180 cm in length and weigh over 100 kg when they are about six years
of age or older. The majority of the catch is taken from the equatorial region where they are
harvested with a range of gear types, predominantly purse seine and longline. Catches of
yellowfin tuna represent the second largest component (21-27% since 1990) of the total annual
catch of the four main target tuna species in the WCPO. For stock assessment purposes,
yellowfin tuna are believed to constitute a single stock in the WCPO.

Trends

Catch and effort

Since 1990, there have been large increases in the total catch of yellowfin with the
development of the purse seine fishery. This has included a considerable catch of juvenile
yellowfin associated with the FAD fishery. In recent years catches in the purse seine fishery
overall have declined from the record catch taken in 1998. The catches of juvenile yellowfin in
the Philippine and Indonesian domestic fisheries have also increased significantly since 1990,
with these increases continuing to 2003, although the magnitude of these catches is not well
determined.

Longline fisheries developed in the early 1950s with yellowfin tuna being the principal target
species, though a major change took place after the mid-1970s with the increased targeting of
bigeye tuna. Large-scale industrial purse seine fisheries developed in the early 1980s,
principally targeting skipjack tuna but also taking large catches of yellowfin tuna. This
development, together with increased catches by Indonesia and the Philippines, resulted in the
yellowfin catches in the WCPO doubling from 200,000 to 400,000 mt between 1980 and 1990.
Over the past decade, 40-60% of the total yellowfin catch each year has come from the purse
seine fishery.
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Figure 15. Annual WCPO yellowfin catch (mt) by gear
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The 2003 catch of yellowfin tuna in the WCPO (Figures 15 and 16) was estimated at 456,947
mt. This level of catch represents the second highest catch on record, and is mainly due to an
increase in the Philippines domestic purse seine and handline catches (Figure 15). Relatively
high catches of yellowfin by all gears have also been reported for the EPO which contributed to
a record high Pacific wide catch of yellowfin by all gears of 873,794 mt.
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Figure 16. Distribution of yellowfin tuna catch, 1990-2001.
The five-region spatial stratification used in stock assessment is shown

In 2003 the purse seine catch (Figure 16) was estimated at 214,535 mt or 47% of the total
WCPO yellowfin catch. The longline catches since 1990 (60,000~80,000 mt) have been well
below catches taken in the late 1970s to early 1980s (87,000-117,000 mt). The 2003 longline
catch is estimated to be 67,490 mt, or 15% of the total yellowfin catch. During 2003, the pole-
and-line fisheries took 14,357 mt (3% of the total) while 'other' fisheries (largely taken by
fisheries in the Philippines and Indonesia) accounted for 160,565 mt (35% of the total).

Time-series of nominal catch rates for the Japanese longline fleet display high inter-annual
variability and regional differences, with an overall decline since the early 1950s in the
equatorial WCPO but little or no overall trend in more temperate regions. Time-series of
standardised catch rates for this fleet also display regional differences, with large differences
also seen between the different indices within several regions. The GLM based index displays
similar (if sometimes smaller) trends to the nominal catch rates, while the statistical habitat
based method (SHBS) predicted a considerable decline in effective effort and an increase in
standardized CPUE from the late 1970s to the 1990s.

Size of Fish Caught

The annual catch-at-size by principal fisheries are shown in Figure 17 while recent trends in
quarterly catch-at-size are shown in Figure 18. These figures are from the Executive Summary
for SCTB16. The domestic surface fisheries of the Philippines and Indonesia take large
quantities of small yellowfin in the range 20-50 cm. Purse seine sets on floating objects (i.e.
associated schools) generally take smaller fish than sets on unassociated or free-swimming
schools, which are often 'pure' schools of large yellowfin. However, the size ranges of the
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yellowfin taken in associated and unassociated purse seine sets vary from year to year.
Yellowfin taken in unassociated purse-seine sets are of a similar size range to fish taken in the
longline fishery and the handline fishery in the Philippines (both gears target adults in the
range 80-160 cm). The purse-seine catch of adult yellowfin tuna is in fact higher than the
longline catch in most years. There was a relative absence of medium-sized (60-100cm)
yellowfin in the catches from both the longline and purse seine fisheries during most quarters
of 2000 and 2001, although a ‘pulse’ in this size range appears by the 4™ quarter 2001.
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Figure 17. Annual Yellowfin tuna catch-at-
size in the WCPO, 1997-2001.

The catch is broken down into the Indonesian /
Philippines domestic fisheries component (black), the
longline fishery component (hatched), unassociated-set
catch from the purse-seine fishery (grey) and
associated-set catch from purse-semne fishery (dotted).
The y-axis scale is in weight ~ the figures on the right
indicate the catch weight in a 2-cm size class.

Figure 18. Quarterly Yellowfin tuna catch-
at-size in the WCPO, 2000~2001.

The catch is broken down into the Indonesian /
Philippines domestic fisheries component (black), the
longline fishery component (hatched), unassociated-set
catch from the purse-seine fishery (grey) and
associated-set catch from purse-seine fishery (dotted).
The y-axis scale is in weight — the figures on the right
indicate the catch weight in a 2-cm size class.
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Stock Assessment

The stock assessment was conducted using the statistical model ‘MULTIFAN-CL’ applied to
the yellowfin data for the WCPO as has been done in recent years. This year’s MFCL runs
were made using two effort series standardized by the GLM and SHBS methods applied to the
Japanese longline fishing effort. Natural mortality rates at age were either estimated (MEST) or
fixed (MFIX) and assuming fixed or variable (LLq) catchability for the longline fisheries. The
estimated catchability trends for the LLq option often differed substantially among model
regions in a manner that did not have an obvious mechanistic explanation. Therefore the LLq
option was not considered to be suitable for the interpretation of stock status.

Recruitment

Estimated recruitment numbers are sensitive to the standardised effort indices used in the
assessment model, and assumptions made regarding natural mortality at age (Figure 19). In
general, estimates of recruitment were higher for model options using an assumption of fixed
natural mortality compared to options where natural mortality at age was estimated. However,
all analyses revealed a strong temporal trend in recruitment. Initial recruitment was relatively
high declining to a lower level during the 1960s and early 1970s. Recruitment subsequently
increased to higher levels beginning in the late 1970s. Recruitment remained relatively high
during the 1980s and 1990s. The recruitment indices also indicated that recruitment variability
may have increased in recent years. Whether this change in the productivity of the stock
reflects a change (or a ‘regime shift’) in oceanographic conditions or is an artefact of the
increased catch of juvenile fish taken in the surface fisheries over this period remains unclear.
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Figure 19. Estimated annual recruitment for the WCPO obtained from the five different model

options. The vertical dotted line indicates the point at which population projections are made
with assumed levels of effort
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Biomass

The general trends in overall annual average biomass were comparable between the five model
options, although there was considerable difference in the biomass estimates (Figure 20). The
overall level of biomass for the two GLM models (GLM-MEST and GLM-MFIX) and the
SHBS-MFIX models was lower than the base-case (SHBS-MEST) and the two GLM models
revealed a considerable reduction (about 40%) in total biomass over the entire model period.
Estimates of the current level of depletion of yellowfin in the WCPO indicate that the current
biomass is 20-35% less than the level that would have occurred in the absence of fishing.
Depletion is greater for some regions, notably the equatorial regions where recent depletion
levels are near 50%. However, high levels of unfished biomass in some regions (e.g. Region 5)
may be a model artefact and require further investigation.

Fishing mortality

Trends in estimated fishing mortality rates are shown in Figure 21. Fishing mortality for both
juveniles and adults is estimated to have increased continuously since the beginning of
industrial tuna fishing, with significantly more rapid increases since the early 1990s. These
increases are attributable to increased catches in purse seine fisheries and catches of juveniles
in particular in the domestic Indonesian and Philippine fisheries, together with the declines in
overall biomass over the past decade. Fishery impact analysis shows that the highest impacts
on the yellowfin stock occur in the tropical regions (Regions 2 and 3 — Figure 22). The longline
fishery has relatively low impact on the stock, but the surface fisheries, particularly the
Indonesian fishery, have high impact.

s ghbs~mest
= = = shbs-mest-LiLg

Figure 20. Estimated annual average total biomass (million t) for the WCPO
obtained from the five different model options. The vertical dotted line indicates
the point at which population projections are made with assumed levels of effort
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Stock status

The assessment (SA-1) reviewed by SCTB17 reaffirms the result of the previous assessment
that the yellowfin stock in the WCPO is probably not being overfished (F/Fysy < 1) and that it
is not in an overfished state (B/Busy > 1). However, the stock is likely to be nearing full
exploitation and any future increases in fishing mortality would not result in any long-term
increase in yield and may move the yellowfin stock to an overfished state. While biomass-
based reference points (Table 2) indicate that the long-term average biomass should remain
above that capable of producing MSY if present catches are maintained, yield estimates (Figure
23) indicate that there may be limited potential to expand long-term catches from the fishery at
the current pattern of age-specific selectivity. The assessment also indicates that the equatorial
regions are likely to be fully exploited, while the temperate regions are likely to be lightly
exploited. Furthermore, the attribution of depletion to various fisheries or groups of fisheries
indicates that the Indonesian fishery has the greatest impact, particularly in its home region, but
is also impacting other regions, as the assessment model indicates that Region 2 is a source of
recruits for other regions. The purse seine fishery also has moderate impact, particularly in the
equatorial regions.

It is important to note that the key reference points are sensitive to initial assumptions
regarding the nature of the stock-recruitment relationship (Figure 24). The assumed prior
distribution for the steepness parameter is highly influential and a relaxation of this assumption
results in a more pessimistic assessment despite the lack of any evidence of a strong
relationship between spawning stock biomass and recruitment (steepness is a parameter that
describes the slope of the ascending limb of the relationship between spawning biomass and
recruitment). For future assessments, a comprehensive review of appropriate values of SRR
steepness for yellowfin is required to determine appropriate values for inclusion in a range of
sensitivity analyses. The other main source of uncertainty is the historical and current levels of
catch from the Indonesian fishery.

While recognizing continuing uncertainties associated with the present stock assessment, the
SCTB reiterates the previous recommendation that there be no further increases in fishing
mortality (particularly on juvenile yellowfin) in the WCPO. If future evidence supports a shift
to a lower productivity regime, a decrease in total catch would be anticipated in order to
maintain the stock at sustainable levels.

Table 2. Estimates of management measures based on the 2003 - 2004 stock assessments

Management Quantity 2004 Assessment 2003 Assessment
Most Recent Catch 456,947 mt (2003) 437,984 mt (2002)
Effort Base case and others GLM
MSY 248,000~310,000 381,000~554,000
Yreurrent/ MSY 0.90~1.00 0.91
Bcurrent / Bcurrent F=0 0.5 1~0.67 065
Feurrent / Fmsy 0.63~1.11 0.61
Beurrent / Bmsy 1.75~2.46 1.59
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fishing mortality multiplier obtained from the five separate model options. In the upper panel,
the arrows indicate the value of the fishing mortality multiplier at maximum yield
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Figure 24. Probability distribution of Feoyren: / Fmsy based on the likelihood

profile method with steepness priors of mode = 0.9 and sd = 0.1 (upper panel)
and mode = 0.75 and sd = 0.1 (lower panel)
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SKIPJACK TUNA

There was no formal assessment presented for skipjack in 2004 therefore the summary
statement that follows is largely a repeat of that prepared at SCTB16.

Key attributes

Skipjack tuna is found year-round concentrated in the tropical waters of the WCPO. Its
distribution expands seasonally into subtropical waters to the north and south. It is a species
characterized by large stock size, fast growth, early maturation, high fecundity, year-round
spawning over a wide area, relatively short life span (maximum age of 4 or 5 years old) and
variable recruitment. It is assumed that skipjack in the WCPO constitute a separate population
(for stock assessment and management purposes) to those in the EPQ. The distribution of
skipjack tuna catch, 1990-2003 is given in Figure 25.
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Figure 25. Distribution of skipjack tuna catch, 1990-2003

Trends

Catch and CPUE

The catch in 2003 was estimated to be 1,250,000 mt, a slight decrease on the 2002 catch; 75 %
(940,000 mt) was taken by purse seine gear, 19% (242,000 mt) by pole-and-line gear and 6%
(approximately 70,000 mt) by other gears. Nominal CPUE for major purse seine fleets, except
the U.S. fleet, continues to be at high level, slightly decreased from 2002 level, being more
than 20 mt/day fished in 2003 (Figures 26 and 27). This decline reflects the relatively poor
catch (experienced by all fleets) in the second half of 2003. The fishing ground of the US fleet
in 2002 was distributed in the eastern portion of the WCPO and differed from those of Japan,
Korea, and Taiwan fleets; however, the area fished in 2003 was similar to that of other fleets.
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Figure 26. WCPO skipjack catch (mt) by gear for the period 1972 to 2003
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Figure 27. Nominal skipjack CPUE (mt per fishing days) for
Japanese, Korean, Taiwanese and US purse seine fleets
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Sizes of Fish Caught

Sizes of fish in the catch (based on weight) has largely been constant with a dominant mode at
about 50-60 cm FL and a significantly smaller mode at about 30 cm FL (Figure 28). The larger
mode consists of fish mainly caught by purse seine and pole-and-line gears and the smaller
mode, by various gears of the domestic fisheries of the Philippines and Indonesia.
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Figure 28. Annual Skipjack tuna catch-at-size in the WCPO, 1997-2001. The catch is broken
down into the Indonesian/Philippines domestic fisheries (black), the pole-and-line fishery
(hatched), unassociated-set catch from the purse-seine fishery (grey) and associated-set catch
from purse-seine fishery (dotted). The y-axis scale is in weight; the figures on the right indicate
the catch weight in a 2-cm size class
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Stock Assessment

Previous skipjack stock assessments have been undertaken with the MULTIFAN-CL model.
No stock assessment of skipjack was undertaken in 2004 and the information presented below
reiterate the results of the 2003 assessment.

Recruitment

Estimated recruitment has varied about three fold since 1972 and the trend has been upward.
Estimated current recruitment, although less precise than estimates for earlier year classes, is
among the highest in the time series (Figure 29). This high recruitment appears to be related to
the El Nino phase of ENSO events.

Biomass

The level of biomass of skipjack tuna is largely dictated by the level of incoming recruitment to
the population. Since 1972, the trend in estimated biomass has been upwards, following an
apparent step-wise increase in recruitment (Figure 30). Current biomass is well above the
biomass that would produce MSY.

Fishing mortality

The trend in estimated fishing mortality rate has been upwards since 1972, with the current
overall fishing mortality rate (F) at a modest level of approximately 0.20-0.25 per year (Figure
31).
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Figure 31. Estimated annual average fishing mortality rates for juvenile (age classes 1
and 2) and adult age-classes from the base-case assessment

Stock status

No formal stock assessment of skipjack was conducted this year and there was no additional
information relating to fisheries indicators that could be used to update last year’s stock
assessment. Estimated biological reference points, particularly Beurrent/Bmsy and FeurrendFusy,
indicate that the skipjack tuna stock of the WCPO is not overfished owing to recent high levels
of recruitment and a modest level of exploitation relative to the stock’s biological potential
(Figure 32). Continued catches at the 1.2 million mt level are sustainable with continued high
levels of recruitment (Figure 33), which are believed to be determined by principally
environmental factors and not owing to a strong spawner-recruit relationship.
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Figure 32. Ratios of F,/F,,, (top)and B/" /B (bottom) with

95% confidence intervals. The horizontal lines at 1.0 in each case
indicate the overfishing (a) and overfished state (b) reference points
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Figure 33. Predicted equilibrium yield and 95% confidence intervals
as a function of fishing mortality (relative to the average fishing
mortality-at-age during 1997-2001)
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SOUTH PACIFIC ALBACORE TUNA

There was no formal assessment presented for albacore tuna in 2004. Therefore, the
summary statement that follows is largely a repeat of that prepared at SCTB 16.

Key attributes

Albacore tuna comprise a discrete stock in the South Pacific Ocean. Mature albacore
(age at first maturity, 4 — 5 yr; ~ 90 cm FL) spawn in tropical and sub-tropical waters
between about 10°S and 25°S during the austral summer, with juveniles recruiting to
surface fisheries in New Zealand coastal waters and in the vicinity of the sub-tropical
convergence zone (STCZ — about 40°S) in the central Pacific about two years later, at
a size of 45-50 c¢m in fork length. From this region, albacore appear to gradually
disperse to the north, but may make seasonal migrations between tropical and sub-
tropical waters. Albacore are relatively slow growing, and have a maximum fork
length of about 120 cm. Natural mortality is low compared to tropical tunas, with
significant numbers of fish reaching an age of 10 years or more.

Trends

Catch and effort

Catch in 2003 reached 55,371 mt, which is the second highest in the post-drift net
period (Figure 34). Since drift netting ceased in 1992, catches have predominantly
come from troll fleets of New Zealand and the US south of 30°S, and by longliners
which fish mainly between 10°S and 50°S (Figure 35).
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Figure 34. South Pacific albacore catch by gear type
‘Other’ is primarily catch by the drifinet fishery

Catches from the Pacific Island Country (PIC) longline fleets have increased in recent
years. In 2002 these fleets accounted for 50% of the total longline catch. The
Taiwanese fleet, which has traditionally targeted albacore and has accounted for the
majority of the historical longline catch, recently moved some of its activities to target
seasonally albacore in northern temperate waters or bigeye in the tropical waters of
the WCPO. The catch of albacore by this fleet has therefore fallen in recent years.
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Figure 35. Distribution of South Pacific albacore tuna catch, 1988-2003

CPUE has been fairly stable in the central zone (10°-30°S), where catch rates from
the PIC fleets have tended to converge in recent years. The current CPUE in several
PIC longline fleets is significantly less than the levels attained in the early years of
these fisheries. In some cases, high CPUE has been maintained by expanding the area
of fishing to the extremes of the EEZs and beyond. There has been a gradual decline
in the catch rates in a number of fisheries. This decline has been gradual in some
fisheries and stronger in other areas, particularly Samoa and American Samoa.
However, the CPUE for the Samoan and American Samoan fleets remains higher than
other fleets despite these declines. Some degree of convergence in CPUE is also noted
for the New Zealand and the US troll fleets, although CPUE for the US vessels has
generally been higher and more variable.

Size of fish caught

Longliners catch larger albacore, with the size distribution typically comprising a
single multi-age-class mode with a modal length of 90-100 cm (Figure 36). Troll
catches are of smaller albacore, typically 50-85 cm in length. Size composition varies
from year to year, but no trends are evident over the past five years.

Recruitment

Recent application of a high resolution environmental and population dynamics
simulation model (SEPODYM) to South Pacific albacore has provided some
preliminary results on the possible mechanisms for recruitment variability.
Recruitment as estimated by MULTIFAN-CL (see stock status below) appears to be
negatively correlated with El Nino events, which may explain low recruitment rates in
the 1980s and 90s (Figure 37).

Biomass

Biomass levels have largely reflected the variation in estimated recruitment, peaking
in the late 1950s and late 1970’s (Figure 38). Current biomass is estimated to be about
half of the maximum estimated levels and about 60 % of the estimated biomass in the
early 1950s. Biomass is concentrated in the area south of 10°S.
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Figure 36. Annual albacore tuna catch-at-size in the south Pacific, 1998-2002.
Longline = black; troll = hatched. The y-axis scale is in weight - the figures on the
right indicate the catch weight in a 2-cm size class
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Figure 37. Estimated annual recruitment, with 95% confidence
intervals, scaled to the average of the points estimates
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Figure 38. Estimates of relative total and adult biomass, by region
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Figure 39. Estimated average annual fishing mortality rates for juveniles (ages 1-5)
and adult (ages 6-12) albacore in the South Pacific
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Fishing mortality

Fishing mortality is higher for adult albacore than for juveniles, reflecting the
predominantly longline exploitation (Figure 39). Total fishing mortality appears to be
considerably lower than natural mortality. The impact of the fisheries on total biomass
is estimated to have increased over time, but is likely to be low to moderate across a
plausible range of model assumptions.

Stock status

No formal stock assessment of South Pacific albacore was conducted this year and
there was no additional information relating to fisheries indicators that could be used
to update last year’s stock assessment. The meeting therefore had no basis for altering
the main features of last year’s assessment, namely that it is unlikely that the South
Pacific albacore stock is being overfished or that it is in an overfished state. The
meeting did, however, consider further analyses of the declines in CPUE in some
Pacific Island states in 2003. Results indicated that much of this decline is a
consequence of changed oceanographic conditions, though high levels of localised
effort may also be impacting on CPUE in these fisheries. Catch rates for most fleets
have recovered over the last 12 months.

The current (2003) stock assessment was conducted with MULTIFAN-CL. The
fishery for albacore is unique in that it has exhibited no significant trend in catches
over the period of 1960 — 1995. Due to the problems faced by all assessments
conducted with limited data on stocks, which have been apparently exploited at only
low exploitation rates over the period of the fishery, the results obtained provide little
information on the biomass of the stock. Improved results from this model would be
expected if there were better return rates of tags placed on albacore.

The 2003 assessment gave similar results to the 2002 assessment, with a low impact
of fishing on biomass, and indicated that the current biomass is at about 60% of
unfished levels. It is therefore unlikely that the stock is being overfished or is in an
overfished state.
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ECOSYSTEM & BYCATCH WORKING GROUP

The Ecosystem & Bycatch Working Group (EBWG) heard seven presentations
divided between ecosystem modeling and bycatch research.

There were five presentations under the ecosystem modeling part of the agenda. The
first two papers concerned the application of SEAPODYM (Spatial Ecosystem And
Populations Dynamics Model) to forage population and to the top-predator species.
These preliminary results suggest that the El Nino phase of ENSO results in better
recruitment for skipjack. An integrated analysis of tuna abundance and size structure
as indicators of ecosystem impacts of fishing was presented. This study showed the
changes estimated from the mode! for both the exploited and unexploited populations
of skipjack, bigeye, yellowfin and albacore tunas. The use of individual/agent-based
modeling was presented with examples of application to studies on turtle distributions
and information sharing by fishing fleets. A paper on regime shifts in the WCPO and
its tuna fisheries was presented. The paper described the Pacific Decadal Oscillation
(PDO) and how the recruitment of WCPO skipjack, bigeye, yellowfin and albacore
appeared to track changes in the PDO. This paper generated considerable discussion
on how much weight could be put on these preliminary results, given the potential
downturn in recruitment for skipjack, bigeye and yellowfin tuna.

A comprehensive account of fish and seabird bycatch in New Zealand tuna longline
fisheries indicated that blue shark, albacore and Ray’s bream comprised the dominant
bycatch. The study demonstrated the importance of observer data in detecting the
impacts of fishing on non-target species.

A review was presented of of shark, seabird and sea turtle bycatch in Japanese tuna
longline fisheries. Over the time period studied, some shark CPUEs, such as blue
shark, were stable in all oceans, while others, such as shortfin makos showed
declining trends in the North Pacific and Atlantic Oceans. Results from the Japanese
study on the southem bluefin tuna fishery showed the efficacy of the combination of
tori line and blue dyed bait for reducing seabird bycatch. Research on turtle mitigation
showed that there was no difference between turtle takes for J-hooks and circle hooks,
although the Japanese J-hooks are not exactly the same as the J-hooks used elsewhere,
being slightly circular, and the size of the circle hooks is not the same in all studies.
However, this study clearly showed that turtles caught on circle hooks were hooked
predominantly in the mouth. Experiments were being conducted with longline gear to
identify methods to ensure that hooks were consistently set deep to avoid hooking
turtles.

The future of the EBWG was discussed. It was noted that there had been some degree
of overlap between the EBWG and the Fishery Technology Working Group,
particularly in terms of issues related to reducing bycatch (non-target, associated and
dependent species). Although there was some concern about the grouping of
ecosystem modeling with bycatch, there was a consensus that the two topic areas be
maintained in a single working group, incorporating bycatch issues formerly handled
by the FTWG. Standing Committee was asked to review the previous
recommendations generated from the Billfish and Bycatch Research Group (BBRG),
and recommendations for future ecosystem research.
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