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The Commission for the Conservation and Management of
Highly Migratory Fish Stocks in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudal of a, Tonga
101 19 August 2010

EXECUTIVE SUMMARY

OPENING OF MEETING

1. The Sixth Regular Session of the Scientific Cc
from 1019 August 2010N. Miyabe chaired the meeting.

2. Matters considered by the SC6 andtiienatic groupsd Fish Biology (Bl), Ecosystem and
Bycatch Mitigation (EB), Fishing Technology (FT), Management Issues (Ml), Methods (ME), Data and
Statistics (ST), and StodkssessmeniSA) 0 included:
a) a review of the fisheries in the western and central Pacific Ocean (WCQRQha eastern
Pacific Ocean (EPO);
b) a review of the status of stocks of bigeye tuna and skipjack tuna in the WCPO;
c) asummary of the most recent information and assessments for tuna and billfish stocks in the
North Pacific;
d) bycatch mitigation issues assated with seabirds, sea turtles, sharks, and recommendations
from Kobe Il workshops;
e) requests from WCPFCE6;
f) issues associated with the data available to the Commission and initiatives to address data
gaps,
g) the status of the West Pacific East Asia OoeaRisheries ManagemenProject
(WPEAOFMP), the Japan Trust Fund (JTF) and the Pacific Tuna Tagging Project (PTTP);
h) relations with other organizations; and
i) administrative matters associated with the functioning and structure of the SC meetings,
streamlining the operations of the SC, and T
Plan.

REVIEW OF FISHERIES

3. The provisional total Convention Area tuna catoh 2009 was estimated at467,903mt, the

highest annual catch recorded and 70,000 mt higher than the previous record in 2008 (2,398,664 mt).
During 2009, the pursseine fishery accounted for an estimated 1,894,500 mt (77% of the total catch, and
anothe record for this fishery), with polandline taking an estimated 165,814 mt (7%), the longline
fishery an estimated 223,792 mt (9%), and the remainder (7%) taken by troll gear and a variety of
artisanal geatypes, mostly in eastern Indonesia and thelippines. TheConvention Areduna catch
(2,467,903 mt) for 2009 represented 81% of the total Pacific Ocean catch of 3,042,092 mt, and 58% of
the global tuna catch (the provisional estimate for 2009 is 4,222,289 mt).



2,800,000
BPURSE SEINE

2,400,000 OOTHER
®POLE-AND-LINE
BLONGLINE

2,000,000

1,600,000 == === == mm e e e e e e

= H..H.mmmamm#ll#!ﬁ!!!

HHHHHHHHHHHHHHHHHHHHH

Catch (mt)

990

996
2002
2004
2006
2008

Figure 1. Catch (mt) of albacore, bigeye, skipjack and yellowfin inGo@vention Aredy longline,
pole-andline, purseseine and other gear types

4, The 2009Convention Areaatch of skipjack (1,789,979 mt73% of the total catch) was clearly

the highest recordeaind nearly 120,000 mt more than the previous record catch of 2007 (1,672,996 mt).
The Convention Areayellowfin catch for 2009 (433,788 niit 18%) was 115,000 mt (21%yvhich was

lower than the record catch taken in 2008 (547,985 mt). Gdmrevention Areebigeye catch for 2009
(118,657 mii 5%) was the lowest since 2003, mainly due to a drop in 2009 provisional estimates for the
longline fishery. The 2008@onvention Arealbacore catch (125,479 m$%%) was the second highest on
record, with very good catel from the longline fishery.

5. S(6 agreed to include key billfish species in its overview of WCPO fisheries, beginning with
SC7.
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Figure 2: Catch (mt) of albacore, bigeye, skipjack and yellowfin in the Convention Area.

FISH BIOLOGY THEME

Project 351 Refinement of bigeye parameters Paeifide: A comprehensive review and study of bigeye
tuna reproductive biology

6. To assist SC in determining the priority of PhaseSZ6 requested that the report to the 2011
meeting include outcomes frotireeruns ofthe 2010 bigeye stock assessment model; specifically i) the

! A four-year Pacifiewide study with a proposed total budget of USD 777,000.
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use of the growth curve estimated from the pilot study; ii) the use of the maturity ogive estimated from
the pilot study; and iii) a combination of (i) and (ii).

7. S(6 encouraged afllag states to achieve the 5% observer coverage of such vessels as required by
the observer CMM to facilitate the collection of biological samples.

8. SC6 also recommended that

1 Maturity schedules for stock assessments should be estimated using histologicalsn&onad
index (GI) values can be used for evaluating spawning distributions but should not be used for
estimating maturity schedules.

1 Presentation of Project 35 (the bigeye age and reproductivity pilot study) be deferred to SC7.
Included in the reporto SC7 will be three sensitivity analyses (revised growth curve, new
maturity ogive and both combined) using the 2Big@yeassessment.

Project 397 Regional study of the stock structure and life history characteristics of South Pacific
Albacore

9. S ercouragé the scienceervicesprovider to take any new biological parameters into account
when next updating the South Pacific albacore assessment.

FISHING TECHNOLOGY THEME

10. S recommended the continuation of research or the review and analyses of research in the
following areas:
a The use of fAacoustic technologyodo for discrim
b) Bycatch and small tuna on floating objects reduction research ithatéon with industry
and Pacific Island nations; and
c) Studies on the behavior and distribution of target anetaaet species around FADs, and on
the various specifications and use of FADs and fishing gears in influencing purse seine
catches taken in agciation with FADs.

11. S further recommended studies id:quantify changes in fishing efficienciyi) identify and
refine gear, vessel and operational attributes necessary for global standardidpt@ocument and
analyze fishing efficiency and hasical changes in gear, vessel and operational characteristics of
fisheries; andv) quantify changes in fishing efficiency of purseine fisheries operating in the WCPO.

12. SC6 recommended in principle, support for the proposal byhe International Seafab

Sustainability FoundatiorflSSF) and recommeratl that ISSF undertake a consultation process with
fcoastal stateo Commi ssion members to enable thei

Vil



METHODS THEME

13. SG6 recommended that the metlsa@lated projects currently included in tegentific research
progranme continue to be supported.

STOCK ASSESSMENTTHEME
WCPO bigeye tuna

14. Strong support was expressed for continuing the analyses of operational levelfitatatiata. It
was alsoaccepted that for future analyses of these data that records for -diatantand offshore
operations be separated.

15. It was suggested that when input data (including catch size compositiens)lated for the next
assessmenRegion 3 should be spatialstratified in respect of the areas north of 10°N, wiatbacore
are targeed Also, reanalysis of pursseine catch size composition data is requirecrder to be

consistent with the substantial adjustment to catch weights for grab sampling bgasedmmalysis is
proposed for the next bigeye assessment.

Stock status and trends

16. SC6 selected run 3avhich had a steepness estimated at 0.98 (hereafter referred to as the base
model) to represent the stock status of bigeye, tamd considered run 4b tllustrate status assuming a
lower value to steepness (0.75) (Table BET1).

17. S5 agreed that the value of steepness is difficult to estimate in assessment models and the
estimated value of 0.98 should be considered uncertain. Most estimated valuepridssien sensitivity

runs were >0.95; however, the actual value of steepness for the WCPO bigeye stock currently remains
unknown. As a comparison to the base modeb 8iidse to also represent stock status with a value of
0.75 which was the migoint of five steepness values (representing the range @%b of plausible
steepness values) considered in sensitivity runs in the 2010 assessment.

18. For the base modéD 7O s estimated at 1.41Indicating that overfishing is occurring

for the WCPO bigeye tuna stock and that in order to reduce fishing mortafifjst@ 29% reduction in
fishing mortality is required from the 2008008 level (Fig BET5). Considering historical levels of
fishing mortality, a 31% reduction in fishing mortality from 2004 levels is required (consistent with the
aim of CMM200801), and a 20% reduction from average 2G0D4 levels.

19. Current stock status in the base model indictitasthe current total and spawning biomass are
higher than the associatdSY levels ( p® cand 1.34) This indicates thaihat the
WCPO bigeye stock is not in an overfished state (Table BET1BE®@5 top if the spawning biomass

reference period is 20083008. However, if the spawning biomass period is considerbeé 2009, then
the spawning biomass is further reducetb( 7Y0 =1.17).

20. Stock status results with regardMISY reference pointéRPs)are far worse when a lower (0.75)

value of steepness is assumed, run 4b requires a 49% reduction in fishing mortality is required from the
2005 2008 level to reduce fishing mortality féysy. The stock is in a slightly overfished ®dYd ¥

"Y6 =0.97) when the lower value of steepness (0.75) is assumed.
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21. The bigeye assessment in 201Gdsnparable to the 2008 and 2009 assessment (Table BET2)
although there are differences in catch and effort data, size frequency and a few different structural
assumptions. The primary differences are revisgtdh estimates for all fleets from Indonesia émel
Philippines; exclusion of some size data from thiigtlines and increased purseine catches based on
experimental spill samples.

22. In comparing the 2009 and 2010 assessment using the M&vidime window (20012004) the
2010 base model is more optimistigth anF...n/Fusyestimate of 1.25 compar&dth 1.53 in run 14 of
the 2009 assessment (Table BET3).

23. An analysis of current levels of fishing mortality and historical patterns in the mix of fishing gear
types indicates thaMSY has been reduced to less thamehalf its levels prior to 1970 througthe
harvesing of juveniles (FigBET6).

Table BET1: Estimates of management quantities for selected stock assessment modtie 20
base model (run 3d) and alternative runctimsidering lower steepness (0.75). For the purpose of this
assessmenficurrendis the average ovehe period 20052008 andilatesbis 2009.

run3d rundb

(base) (h=0.75)

0 147,506 147,774

0 126,769 127,040

0 "Y® 73,840 65,840

0 70 Yo 2.00 2.24
0 70 Yo 1.72 1.93
O 0.71 0.51

O 70 1.41 1.97
YO 651,500 722,400

YO TYO 0.24 0.31
Yo TYO 0.32 0.30
Y6 TYO 0.28 0.26
Yo TYO 1.34 0.97
Y6 TYO 1.17 0.85
YO TYO 0.17 0.18
YO TYO 0.15 0.16
Steepnesd 0.98 0.75




Table BET2: Comparison of WCPO bigeye tuna reference points from the 2010 base model (steepness
estimated as 0.98), shown in parentheses is the alternative 2010 run (steepness assumed as 0.75), ranges
of six sensitivity analyses in the 2009 assessment and base amoldsénsitivity analyses in the 2008
assessment.

Management 2010 assessment
Quantity Run3d (Rundb) 2009 Assessment 2008 Assessment
Most recentcatch 126,769 mt (2009) 134,315 mt (2008) 143,059 mt (2007)
Range: 52,120 ~ 67,800 m Base case: 64,600 mt

MSY and 73,840 mt (65,640 mt) A ’ . -
MSY (recent R) 132,403 mt (131,495 m E?nge.llo,ooo 146,114 E?nge. 56,800~65,52

. _ Base case: 1.44
Feurrent Fmsy 1.41 (1.97) Range: 1.51 ~ 2.55 Range: 1.33 ~ 2.09

) N Base case: 1.37
Beurrent Busy 1.39 (1.09) Range: 1.11 ~1.55 Range: 1.02 ~1.37

) N Base case: 1.19
SBeurrent SBusy 1.34 (0.97) Range: 0.85 ~ 1.42 Range: 0.76 ~ 1.20

. _ Base case: 0.94
Yecurrend MSY 0.94 (0.56) Range: 0.12 ~ 0.92 Range: 0.50 ~ 0.97

. Base case: 0.26
Beurrent/Beurrent, F=0 0.23 (0.24) Range: 0.18 9.29 Range: 0.20 ~ 0.28
SBeurrent! SBeurrent, =0 | 0.17 (0.18) Range 0.11 0.19 Not available

Table BET3: Comparison of fishing mortalityelated quantities for assessments conducted in 2009 and
2010 bigeye stock assessments based on vaviS¥calculation time periods.

FmUIt (F/Fcurrent) Fcurrent /FMSY
Run 200104 2004 200508 200104 2004 200508
2009 runl4 0.65 0.50 1.53 1.99
2010 base model run3d 0.80 0.69 0.71 1.25 1.45 1.41
2010 run4b (steepness=0.75) 0.57 0.49 0.51 1.76 2.05 1.97
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Figure BET5: Temporal trend in annual stock status, relativBBgsy (x-axis) andFysy (y-axis)
reference points for the base model (runl&fl) and alternative run 4hbi¢ht), considering lower

steepness (0.75).
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Figure BET6: History of annual estimates BfSY compared with catches of four major fisheries
sectorsDecliningMSY results from the change in selectivity of fishing gear and increases in catches of

small bigeye.
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Management advice and implications

24. SG6 recommended a minimum 29% reduction in fishing mortality ftbmaverage levels for
2005 2008 with the goal of returning the fishing mortality rateFHgsy. Recommended reductions in
fishing mortality change between stock assessments and bdtvedine windows in whichMSY levels
are calculatedThe current recommendation ejuivalent to a minimum 31% reduction in fishing
mortality from 2004 levels, and a minimum 20% reduction from average 2004 levelsCurrent stock
status indicatethat the current total and spawning biomass are higher tth@mmssociateMSY levels

(—— p& wnd 1.34)

25. The base modealstimate of thé&ent/Fusyratio in the 2010 assessment was 1.25 and lower than
the estimate (1.53) in run 14 of the 2009 assessment when estimated over thtS¥awiadow (2001
2004), thus stock status is more optimistic in the 2010 assessment.

26. Interpretation of stock statusitiv regard taViISY RPsand associated fishing mortality reductions

are highly dependent on the steepness in the stock recruitment relationship. Steepness is difficult to
estimate andtherefore generally uncertain. S&Cnotal that the current stock statusaynbe overly
optimistic as estimated steepness (0.98) is essentially onewliEreby recruitment is completely
independent of spawning biomass. If steepness is substantially less than 1, then the interpretation of stock
status is more pessimistic and dezareductions in fishing mortality will be required to obt#&igsy,
suggesting that the stock may be in an overfished state.

27. Overfishing and the increase in catch of juvenile bigeye have resulted in a considerable reduction
in the potential yield of theNCPO bigeye stock. SXconcludel that MSY levelswould increase if the
mortality of juvenile bigeye was reduced.

28. Considering the late submission of bigeye daté&g Bighlighted the importance of improving the
timely provision of all data hecessary for stock assessment purpogesncourageall CCMs to provide
data in accordance with the WCPFC data rules for scientific data to be provided to the Commission.

29. S5 reiteratedthe advice from SC5 on the efficacy of CMRDO801 in reducing fishing
mortality:

i. CMM-200801 is likely to achieve one of its objectives: not exceeding levels of fishing mortality
on the WCPO yellowfin tuna stock beyond the level experiencedreit 2004 or the annual
average of the period 20004.

ii. However, even if fully implemented and complied with, CMI@#0801 is extremely unlikely to
achieve its most important objective: reducing fishing mortality on the WCPO bigeye tuna stock
to at leas 30% below the level experienced either in 2004 or the annual average of the period
2001 2004. Furthermore, if the high seas pockets closure results in effort being transferred to
high seas areas to the east, where bigeye tuna generally form a greabetion of the purse
seine catch, the objectives of CMR0O0801 will be even less likely to be achieved.

Further evaluation of CMM200801
30. WCPFC6 requested that work be undertaken at SC6 and TCC6 to support bringing forward a new
package of measures foonsideration at WCPFC7. Some of the changes made to the assessment this

year, such asthe improved data on Philippine and Indonesian catches, may improve the quality of
scientific advice.

Xii



31. In considering this request, 8€ecommended that thecience srvices provider undertake the
following analyses for WCPFC7:
1 A set of generic projections based on the following specifications

0 Based on bigeye run 3d from the 2010 assessment

0 Using recent average recruitment in deterministic projections

o Considering stema changes in catch and effort from 2012 (30% increase to 50%
decreases) for:

A longline catch
A purseseine associated effort
A domestic fisheries in Indonesia and the Philippines
0 Repeated for the basase model for yellowfin and skipjack tuna
9 Additionally, three specific projections will be undertaken

o Continuation of the provisions of CMM 20@8. into the future, incorporating any new
information regarding the implementation in 2009 and 2010.

0 As above, but with all the exemptions and special provisionsweino

o Continuation of provisions of CMM 20681 into the future with the additionhigh-seas
purseseine closure as announced by the PNA (Attachment H) with an assumption of no
redistribution of effort.

0 Assumed patterns of catch and effort for 2010 antll20ill be based the provisions of
CMM 200801. It will also incorporate fishery behavior observed during 2009 and 2010
under CMM 200801.

o Changes in catch and effort for the generic projections will be from 2012 onwards and
will be relative to 2011 levelgdas allowed under CMM 20081 assuming full
compliance), but wi || aliz®0 4b el erveepl osrot efdr orne |
agreements (e.g. see Attachment F of CMM 200&or longline values).

WCPO yellowfin tuna

32. No new information on the stock status of this species was presented to SC6; therefore,
management recommendations from SC5 are maintained.

Requests from CMM-200801

33. The Secretariat reported that no information was submitted in accordance with paR&yafph
CMM-200801 for fishing effort or proposals of effort data from other commercial tuna fisheries provided
by CCMs.

WCPO skipjack tuna

Stock status and trends

2fiDo me st i c infthis somtext is tleegedém used to cover all fisheries based in Indonesia and the Philippines within the
Convention Statistical Area that catch tuna. The scientific work of the WCPFC redatiaeisom all fisheries (that is, through

the range of the stocks), including archipelagic watersnsure that stock assessments are able to incorporate the total fishery
removals from the stockdowever, the Commissiont®nservation anchanagement measures (CMMs), including CMM 2008
01,do ot extend to the domestic fisheries in archipelagic waters or territorial seas of the Convention Statistical Area, which are
considered the sovereign territory of countries"
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34. SC6 selected run 41 as the base modeledno repr
skipjack tuna. A value of 0.75 was chosen as thepuidt of the range of steepness values considered in

the 2010 assessment. Similar to bigeye tuna, the actual value of steepness for WCPO skipjack currently
remains unknown.

35. Fishing mortality ratesended to be higher during the last decade than for the preceding period
and fishing mortality and biomass indicators relativeM8Y started to move to 1.0, although they

remained substantially below tH:é\/'SY level (Fcurrem/FMSY: 0.34)(Table SKJ1). The stock is not in an

overfished statdecauseéiomass is above trBMSY(BCU”em/ Busy = 2.42). Table SKJ2 compar&Ps
between the 2010 and 2008 assessments and the key conclusions b&8¥ goantities between
assessmestare similar.

Table SKJ1: Estimates of management quantities for the 2010 base model. For the purpose of this
assessmenficurrendis the average ovehe period 20052008 andiatesbis 2009.

2010 base cas

0 1,406,358

5 1,575,287 (spill
sampling)

0 "Y® 1,375,600

0 70 Y 1.02
0 70 Y 1.15
O 2.94

O 7O 0.34
Y6 4,433,000

YO TYO 0.27
Yo YO 0.72
YO TYO 0.61
Yo YO 2.67
YO TYO 2.27
YO TYO 0.60
YO TYO 0.55
Steepnesd 0.75
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Table SKJ2 Estimates of reference points from the 2010 and 2008 skipjack tuna stock assessments. The
spatial domain of the 2008 assessment was limited to the equatorial region of the WCPO.

Manage_ment 2010 Assessment 2008 Assessment
Quantity
1,546,436 mt (2007
Most recentcatch 1,575,287 mt (catch based on spi 1,726,702 mt (200Y
sampling§ 1,410,389 (WCPO catch based on s
sampling)
MSY 1,375,600 mt 1,280,000 mt

Yecurren/ MSY 0.80 0.70
Bcurrent/Bcurrent, F=0 0.63 0.66
F curren! F sy 0.34 0.26
Bcurrent/BMSY 2.24 2.99
SBeurrent SBusy 2.67 3.82

4Total catch in 2009 of 1,789,979 mt based on grab sampling
® Equatorial region, based on grab sampling
¢ WCPFC regiommt, based on grab sampling.

Management advice and implications

36. Catches in 2009 increased to a historical high of ~1.8 million mt. This is significantly above the
estimated MSY of ~1.35 million mt. The assessment continues to show that the stock is currently only
moderately exploited and fishing mortality levels arstaimable. Catch rate levels are likely to decline
and catch should decrease as stock levels are fished ddi®Ydevels Due to the rapid change of the
fishing mortality and biomass indicators relativéM8Y in recent years, increases of fishing effort should

be monitored.

37. Fishing is having a significant impact on stock size especially in the western equatorial region
and can be expected to affect catch rates. Additional yseiae effort will yield only mdest gains in
skipjack catches and may result in a corresponding increase in fishing mortality for bigeye and yellowfin
tunas. The management of total effort in the WCPO should rezmotiis.

38. There is concern, yet to be substantiated, that high catthies equatorial region could result in
range contractions of the stock, thus reducing skipjack availability to higher latitude (e.g. Japan,
Australia, New Zealand) fisheries.

39. Noting the uncertainty in pursseine species composition, $Curged the Commion to
continue improing estimates of pursseine composition data. 8Cequested CCMs port states, flag
states and vessel operators to support efforts for paired spill and grab sampling together with the effort to
collect cannery data.
South Pacificalbacore

Stock status and trends
40. SG6 noted that it may be necessary to obtain progress on some of the biological studies that were

discussed in the Biologtheme before useful results can be obtained from a new assessment, but noted
that there have been substantial differences between different assessments over time and between model
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configurations, and it is important to reduce the uncertainty in the assggenseipport work on more
comprehensive management arrangements than those included in CM82005

41. S noted that the albacore assessment should be kept up to date, because of the increasing effort

on this stock. CCMs also encouraged that any future wo&outh Pacific albacore tuna should include
effects of oceanographic change and address possible local depletion.

Management advice and implications

42. No new information on the stock status of this species was presented to SC6; therefore,
management recommendations from SC5 are maintained.

South Pacific swordfish

Stock status and trends
43. WCPFCS8 is anticipated to review CMM 2008 in 2011. Several CCMs noted that a new
assessment fd®outh Pacific swordfish should be planned for next yaadthat additional discussian

should consider any information available on this assessment, imglodiv it may be possible to extend
the spatial scope of previous assessments to include thecemiital Pacific.

Management advice and implications
44, The advice from SC5 should be maintaineehding a new assessment or other new information.
Southwest Pacific striped marlin

Stock status and trends
45, SGGnoted that following Australiabds request to
work plan as a high priority, Australia, New Zealand and SPC collaborated in the development of two
funding proposals in 2010. However, despite the high pyioaihking for such an assessment, both from
WCPF® §C and the Australian Fisheries Management Authority, proposals did not receive funding in
2010. S® noted that Australia has sought domestic funding for a revised southwest Pacific striped marlin
stock aésessment several times since the last assesbotamthout success. It was noted that given the
last stock assessment was carried out in 2006, an updated assessment is urgently needed. It was proposed
that SPC be tasked with carrying out a revised shasskssment for presentation at SC7.

Management advice and implications

46. S(6 noted that no stock assessment was conducted for southwest Pacific striped marlin in 2009;
therefore, the stock status description and management recommendations from S{C2warerti

North Pacific striped marlin
Stock status and trends
47. A 2010 published studsefined the 1ISC2007 assessment by conducting two assessment scenarios
to account for different hypotheses about the steepness (0.7 and 1.0) of thectaitkentdynamics.
The pobable status of North Pacific striped marlin indicated Ei&tsy (2001 2003) was 3.67 under

scenario landwas1.90 under scenario 2. Corresponding estimates of striped marlin biomass were below
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Susyand ranged from 29% @&ysyunder scenario 1 to 44% 8&fisyunder scenario 2. In relation MSY-
basedRPs striped marlin was experiencing overfishing and the stock was considered depleted under each
steepness scenario. ISC reported that astwok scenario (WCPO and EPO) stockeasment for striped

marlin will be completed in 2011.

Management advice and implications

48. SC6 recommended that WCPFC7 further develop a measure for the conservation of North Pacific
striped marlin given the high fishing mortaliy this species

49, S(6 noted that considerable effort towards a CMM was made by an informal working group at
WCPFC6. However after four rounds of revisionghe proposed CMM was unsuccessful. As a
consequence, this species was i decohsidératiendhisgetr t hat
towards the development of a CMM. A new stock assessment is scheduled for 2011 under a different
stock scenario. Sirecommendd as a precautionary measure that the Commission consider adopting an
interim measure for 2011, which wld be revised pending a new striped marlin assessment.

50. If the WCPFC decides to control the fishing mortality rateNorth Pacific striped marlin as
advised by ISC, it could do so through limits either on fishing effort or on catch, or through other
controls. If it decides to limit catches, it would be helpful to know the levels of catch that correspond to a
range of reference fishing mortality rates. Therefore, pending a new striped marlin assessment to be
conducted by ISCSC6 recommendd that the WCPE7 request ISC to provide estimated catch levels
corresponding to average fishing mortality during 2@DD3 and fishing mortalitiRPs,including Fysy

and F at various spawning potential ratios.

51. SG5 requestd a clear direction on how the WCP&Gciergeservices provider will work with
ISC scientists on the assessment planned for 2011. The stock assessment report on this species must be
discussed in full at SC7 like any other new stock assessments.

Northern stocks

52. An |1 SC repr esent adgieaddo, proyde 5C7 Svithéas overviey af éSE trecent
assessments for each stock and management advice.

North Pacific albacore
Stock status and trends

53. The most recent ISC stock assessment for North Pacific albacore was completed in 2006 and a
full stock assessment will be conducted by ISC in 2011 and reviewed at ISC11. No formal update of stock
status has been conducted since the 2006 assessment. However, at3tdul 2010 meeting, the
albacore working group (ALBWG) undertook a qualitative updasing available fisheries data from
2006 to 2009 and an index of spawning stock biomass (Japanese longline CPUggBd&sed on ik
update, the ALBWG concluded that:
i. A new stock assessment will be necessary to fully understand the implicatibesefi data
available since the last stock assessment;
ii.  The 2006 stock assessment estimated that albacore spawning biomass reached an historical high
in 2005 and then projected a decline thereafter. Theigyeifdex shows that SSB has declined
from previais high levels and appears to be relatively stable since the last stock assessment;
iii.  The ALBWG did not focus on recruitment in its latest qualitative review and is unable to provide
insight into recruitment in recent years beyond observations in prgueney reports; and
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iv.  Nominal effort in most fisheries (as measured by the number of vessels) appears to have declined
slightly or been stable since 2005. Although catches exhibit more interannual variability than
effort, with the largest variation occurrimgthe Japan polandline fisheries, most fisheries
catches have declined or remained relatively stable over the same period. This could mean that
F2009 is less than the F20@D04 (0.75 wl) used in the 2006 stock assessment projections.
Alternatively,F2009 may be as high as the value used in the stock assessment projections
becausehe level of recruitment after 2005 is not known.

54, Based on analyses conducted by the ALBWG since ISC9, the following points are highlighted:

i. Boththe ISC9 and ISClflenaries note that there is increasing uncertainty concerning the status

of North Pacific albacore in the absence of a new stock assessment.

ii.  The ISClQOplenary notes that theege no strong positive or negative signalthe age 69+ SSB
index since thedst stock assessment.

iii.  The next stock assessment is expected to be completed in early 2011 and the results will be
presented at ISC11.

iv.  The ISClenary reported that the estimated valu€giATHL is 0.75yf for a 25year
projection period using fishery data through 2008. This value is similar to F2002= 0.75 w
1, estimated in the last stock assessment.

Management advice and implications

55. ISC10 had no new information to alter its conservation advara that provided at ISC9 in July
2009. S® recommended that the WCPFC adopt 6S€bnservation advice provided on North Pacific
albacore.

Pacific bluefin tuna
Stock status and trends

56. In 2010, IS® Pacific bluefin working group (PBFWG) conducted an update of the 2009 analysis
along with a complete set of sensitivity analyses and stock projections using data through 2007. Data used
in the 2010 update were analyzed using the same methods and paramigterstock assessment model

as in 2009.

57. The updated Acurrent o fi shi ngyeamaveragea(RODA0G6) r at e
with the terminal year of the model results (2007) excluded due to unreliable estimates. The PBFWG
reviewed theresults of the update with the objectives of characterizing the recent relative change in
fishing mortality rate and spawning biomass. It should be noted that even the most recent estimates of
fishing mortality would not yet reflect any actions with regeovdhe fishery management decision for
Pacific bluefin taken by WCPFC6 (CMM 2009, Dec. 2009).

58. A summary of the 2010 update is as follows

i. A number of sensitivity runs were conducted in 2010 to investigate uncertainties in biological
assumptions andshery data. Results indicate that the assumption of adult M is particularly
influential to the estimate of absolute spawning biomass and fishing mortality. Although absolute
estimates from the stock assessment model were sensitive to different assunhptioredative
measures were less sensitive.
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ii.  The estimate of spawning biomass in 2008 (at the end of the 2007 fishing year) declined from
2006 and is estimated to be in the range of tfi€é@@ercentile of the historically observed
spawning biomasses.

iii.  Averagefishingmortality for 2004 2006 (F200#2006) had increased from F20@®04 by 6%
for age0, approximately 30% for age$4, and 6% for ages 5+.

iv. ~ 30-year projections predict that at F20@906 median spawning biomass is likely to decline to
levels aroud the 2% percentile of historical spawning biomass with approximately 5% of the
projections declining to or below the lowest previously observed spawning biomass. At F2002
2004 median spawning biomass is likely to decline in subsequent years but tedevels near
the median of the historically observed levels. In contrast to F20046, F20022004 had no
projections (0%) declining to the lowest observed spawning biomass. In both projections long
term average yield is expected to be lower than rdeeels.

Management advice and implications

59. | SCbs plenary reached consensus on the manage
given the conclusions of the July 2010 PBFWG workshop, the currenti00&) level of F relative to

potential biologicalRPs, and the increasing trend of Fjdtimportant that the level of F is decreased

below 20022004 levels, particularly on juvenile age classes.

60. S recommended that WCPFC adopt &5€onservation advice provided on Pacific bluefin
tuna.

North Pacific swordfish
Stock status and trends

61. In 2010, the EPO stock assessment was updated to include missing swordfish catch from the
IATTC area. Results of the updated EPO stock assessment were consistent with the previ&is2009
stockassessment.

62. Based on 2009 stock assessment results, theiepe biomass of the WCPO swordfish stock

was estimated to be about 75,000 mt in 2006 (B2006), roughly 30% Bhewd he exploitation rate on

the WCPO stock in 2006 was estimated to be 14% with a total catch of roughly 9,900 mt or roughly 69%
of MSY (MSY=14,400 mt). There was very high probability tBajos was aboveBysy a 93 out of 100

chance, and there was a 0 out of 100 chance that the exploitation rate in 2006 exceeded the rate to
produceMSY. Based on the 2010 stock assessment update restihe flBPO stock only, the exploitable
biomass of the EPO swordfish stock was estimated to be about 69,000 mt in 2006, over 20Bpsbove

63. The eploitation rate on the EPO stock in 2006 was estimated to be 6% with a total catch of
roughly 3,900 mt or roughly 78% MSY (MSY=5,000 mt). There was very high probability that B2006

was aboveBysy, a 99 out of 100 chance, and there was a two out of 100 chance that the exploitation rate
in 2006 exceeded the rate to prodit8Y. The exploitable biomass of the WCPO swordfish stock was
31% aboveBysyand the exploitation rate was 46% belBysyin 2006 Similarly, exploitable biomass of

the EPO swordfish stock was over tfadd greater tharBysy and the exploitation rate was 62% below
Fusyin 2006. Based on results of the updated North Pacific EPO stock assessment and the 2009 North
Pacific WCPO stock ssessment, the billfish working group proposed that thepl&@ary maintain the
existing conservation advice for this species.
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Management advice and implications

64. ISC concluded that both swordfish stocks in the North Pacific are healthy and above the level
required to sustain recent catches. No management advice was provided.

65. S5 recommended that the WCPFC note #S€bnservation advice provided on North Pacific
swordfish stocks.

Responses t orequesssmi ssi ono6s

66. SC6 reviewed the further evaluation of CMM260B as requested by the Commission. The
review of CMM200801 and recommendations are contained under Agenda Iteof Gh& Summary
Report

67. S(6 requested that thezience servicesprovider continue to:
1 resolve data and methodological issues associated with bigeye and yellowfin fisheries as
assessment inputs; and
1 advance the analyses of thacHic Tuna TaggingProject data to incorporate thesetd the
skipjack assessment.

68. S requested stock assessments in 2011 for WCPO bigeye and skipjack tuna, to be reviewed at
SC7.
69. If the external peer review of yellowfin tuna assessment can be provided by December 2010, a

decision will be made at WCPFC the feasibility of conducting an assessment for SC7.

70. S recommended that thBouth Pacific albacore base model assessment be updated and
include catch and effort data from 2009 and 2010, and be presented to SC7 with improved biological data
parameterghat may be available.

MANAGEMENT ISSUES THEME
Identifying limit reference points for the WCPFC

71. SC6 made the following recommendations:

1 SC6 recommended that Project 57RiRs identified at SC5be completed. Specifically,
tasks 1 and 4 to be put out to tender and tasks 2 aad& completed by SPC. The
results are to be reported to SC7 and, if appropriate, to the proposed Management
Objectives Workshop to be held in 2011.

1 After reviewing the esults of Project 57, that SC7 make a recommendation to the
Commission on candidaiPs(both type and value) for each of the key target species in
WCPFC.

72. It was noted that th®lanagement Objectives Workshspould occur after SC7 in order to allow
the results of Project 57 to be first reviewed by SC.

Limiting catches ofjuvenile bigeye: Assessment of the FARlosure

73. Following the discussion on this issue,88@ade the following recommendations:
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A The Commission and TC6houldnote the analysis of fishingctivities during the 2009 FAD
closure presented in working paper-WIP-03 when reviewing the implementation of CMM
200801.

A Further analyseshould be undertaken as additional data and information comes forward to
investigate the effectiveness of FAD slwes on reducing juvenile bigeye mortality.

A Observer reports that document pussine effort during the 2009 FAD closustould be
examined to investigate the setting characteristics of unassociated effort in proximity to drifting
objects.

A Observer reportshouldbe used to characteei the details of FAD sets made in contravention to
CMM-200801.

A The Commissiorshouldgive additional support to allowhe timely analysis of observer data
including the analysis of sizeends in the catch tassist with the understanding of the FAD
closure.

Review of Kobe Il joint regional fisheries management organizations (RFMOWorkshop outcomes

74. The table of recommendations together with6Si¥esponse and comments is presented in
Attachment Mof the Surmary Report

Workshop on managementobjectives

75. In supporting this Management Objectives Workshop, 6 S@iade the following
recommendations, and requebthat the Commission take these recommendations into consideration
when organising the workshop

i. That WCPFC7 renew their support and the required funding provided at WCPFC6 for
holding a Workshop on Management Objectives.

ii.  Inorder to allow SC7 to first review the results of the interseabivork project orRPs the
workshop should be held between SC7 AMOPFCS8.

iii. That an independent international expert(s) be invited to the workshop to provide expert
guidance on the use BfPsand other issues of relevance to identifying fisheries management
objectives. The science sendcerovider (SPC), with the assistze of other regional
scientists, contribute® the Management Objectives Workshop in order to provide technical
advice on the adoption &Psto key WCPFC stocks.

iv. S also noted that in order to assigth the success of the workshop that some prepgrato
scientific work would need to be undertaken. It identified SPC as the agency in the best
position to undertake this preparatory work. The Commission is requested to take this into
consideration when addressing the level of funding support requirdtefararkshop.

ECOSYSTEM AND BYCATCH MITIGATION THEME
Sharks

76. SC6 recommeretito the Commission that:
| The shark research plan be approved.
| WCPFC 7 add porbeagle (south of 26°8)d hammerhead sharks to the list of key shark
species.
| The fAkey easdhd@r ki stped-D4 be addddMe® @l6vant sections of the
Commission Rules on Scientific Data to be Provided to the Commission, nan&sgtion 1

% Until biological data shows this or anothergeographidimit to be appropriate.
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on estimates of annual catcheyParagraphs 1.3 to 1.6 of Annex 1 on operational leve] data
andiii) where possible recreational catch and effort information.

CCMs should endeavour to collect catch and effort data for porbeagle sharks (solis)'of 20
and hammerhead sharks that reflects the spatial and temporal extent of their longline and
purseseine fisheries. Together with advice from theolse Il specialist bycatch working
group on data reporting requirement in 2011, SC7 will consider adding these two species to
paragraphs 1.3 to 1.6 of Annex 1.

SPCOFP develop a process for the nomination of a keylksspecies for consideration at
SC7, and identify a subgroup of key shark species for which stock assessments will be
conducted.

Any work undertaken on sharks should be in the context of the entire Commission area, given
that no shark species have beefirced asorthernstocks.

The Commission request that ISC coordinate shark data sharing and shark stock
assessments with SFQFP, and present the results of the shark stock assessments in full at
SCr.

Seabirds

77.

S(6 made the following recommendations

S(6 notedthat extensive research is currently underway aimed at providing a scientific basis for
additional changes to CMM 20@#4. SG agreed that minor proposed amendments to CMM
200704, as recommended by the SC, should not be incorporated intMtfleuGtil such time as

there are sufficient changes to warrant revision.

On the use of weighted branch lines:

a. S5 agreedthat line weighting of pelagic longlines is likely to be one of the most
effective mitigation measures in reducing or eliminating sdahtieractions with baited
hooks, and that further researstouldbe undertaken to refin@veighted branch linés
specifications contained in CMM 20@4.

On the use of dead baits versus live baits:

a. S noted the findings in EBVP-06, carried out in the southern hemisphere, that
indicate the use of live bait in pelagic longline fisheries may increase seabird mortality
above that associated with the use of dead bait, based on slower sink rates df live ba

b. S6 agreed that the use of live bait should be discouraged in fisheries operating in areas
of high seabird abundance that do not already use live bait.

c. S06 recommended that additional research be undertaken to confirm the findings
presented in EBVP-06, and to include different line weighting regimes, in areas north of
23°N and in areas south of 3§ for consideration by SC. Seabird interaction rates for
these experiments should also be reported.

On the use of bludyed bait:
a. SO6 notedthatrecentresearch suggests that bliyed squid bait may be more likely to
decrease seabird bycatch in pelagic longline fisheries than othedy®debaits such as
fish.

* Until biological data shows this or anothergeographidimit to be appropriate.
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b. SO recommended that additional research be carried out on the efficacy afyblilie
squid bai over other bluglyed baits, including during both setting and hauling, for
consideration by SC.

v.  On the location of the southern latitudinal boundary:

a. SG6 noted that the purpose of theoductivity-susceptibilityanalysis in EBIP-01 was to
determine theorobability of seabirdisheries interactions and the risk of adverse effects
of fishing-induced mortality orseabirdpopulations. The results suggest that the southern
boundary (30S) of the seabird mitigation measure (CMM 2604 may need to be
moved #rther north to ensure adequate spatial protection for seabirdibigareas.

b. S0 recommended that SPAFP andthe Agreement for the Conservation of Albatross
and Petrelprovide advice on observer data and information on seabird distribution to the
Secetariat after which a decision could be made on whether to proceed with a formal
new analysis of risk levels of longline fishing to seabirds in the southern hemisphere.
Members with observer programes in this area should collaborate with SPC to assist in
improving data holdings for assessing risk levels of longline fishing to seabirds.

vi.  On the use of deep setting line shooter:

a. S5 noted the findings in EBVP-07, carried out south of 25, which suggestthat a
mainline deployed with a line shooter (as aeg setting) into propeller turbulence at the
vessel stern slows the sink rates of baited hooks.

b. SG6 recommended that testing the deep setting line shooter be carried out nortN of 23
to determine its utility in mitigating seabird interactions and otheisktspecies (e.qg.
marine turtles, marine mammals, sharks) in that area.

c. SOb noted that there are currently no specifications for the use of deep setting line
shooters in CMM 200D4.

d. SG5recommended that TCC consider the development of specificatiofisefep setting
line shootew, for inclusion in CMM 200704.

Vii. On the format of Table 1 in CMM 2004
a. SO6 noted that there are clear operational differemcémngline fleets and séad
species composition in the areas north ¢\N2&nd south of 3.
b. SG6recommended that when CMM 2004 is next modified, TCC should consider the
utility of separating Table 1 into two separate tables, one each for the area noftd of 23
and the areaouth of 30S.

DATA AND STATISTICS THEME

Data gaps and progress in addressing data gaps

78. SC6recommended th&C6ST-WP-01 be forwarded to TCC fats consideration.

Species composition of pursseine catches

79. SC6recommended that:

i) the current work(Project 60) on paired spill/grab experimental sampling should have

continued funding and be extended to include fleets, areas and set types where no
representative sampling has taken place. Where possible the results of the paired sampling

should be veried against cannery, unloading and port sampling data. A standard spill
sampling methodology should be documented once the trials are complete;
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i) CCMs collect species and size composition data in cooperation with factories and canneries
where catch is landed

iii) a flow diagram, illustrating how sampling biases can affect species composition data, should
be made available tparticipants. This should document the method used to correct historic
logsheet data; and

iv) a follow-up workshop on species composition issteethe workshop held in Sete, France in
June 2009 should be held, in collaboration with all relevant RFMOs.

Progress report on reconciliation of WCPFC and ISC data holdings

80. Sca
i) acknowledged the progress made to date, but reiterated the decisionsbynéatie
Commission at WCPFC6 on the process of recomgite different data held B/CPFC and
ISC; and
i) requested the science serdqmovider to provide specific tables that show provisions of
operational level catch and effort data for the North Ragsfgion from all CCMs.

Regional Observer Programme

81. SG:

i) notad the Regional Observer Programme@P) matters raised in SWP-01 and STWP-06,
and emphasiskthe importance othe timely provision of observer data to support the
verification of catch ad effort data and for undertaking the evaluation of fishing activities for
stock assessment and bycatch mitigation purposes;

i) encouragd the Commission to finalie the outstanding matters relating to ROP data
management and ROP data provision as a n@tgmiority; and

iii) notad the lack of adequate funding support provided for data compilation and analysis in the
currentCommission budget and requedthat this be addressed at WCPFC?7.

West Pacific East Asia Oceanic Fisheries Management Proje@/PEAOFMP)

82. Sca
i) noted the WPE® F M PSegringCommittee report;
i) noted the excellent progress achieved by WBEKP over the past 12 months; and
iii) indicated its continuing support for this project.

Tagginginitiatives (PTTP)
83. SCa

i) noted the good progress achiegdPTTP over the past 12 months;

i) endor sed PZDIWdrsplaz 0 1 0

iii) noted and endorsed the tagging programmes underway or planned in Hawaii, then&PO,
the coastal and offshore areas of Japan, Korea, Indonesia, Philippines and Papua New
Guinea; and

iv) encouraged the scieaservices provider to undertake further analysis to integrate PTTP data
into future stock assessments as soon as possible.

COOPERATION WITH OTHER ORGANI ZATIONS
84. SC6 noted that thememorandum of understandingth ISC will be reviewed at WCPFC?7.
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FUTURE WORK PROGRAMME AND BUDGET

Strategic ResearchPlan of the Scientific Committee

85.

S recommended that the revised strategic research plan foil 201 be noted by the

Commission, adding that th8trategic Resach Planwas modified by SC6 so that there is no
requirement for a mandatory external peer review every five years.

Progress of 2010 work programme2011 work programme and budget, and 2012013 provisional
work programme and indicative budget

86.

Vi.

SO recommended that:

Project 35 (Refinement of bigeye parameters Pawifite: A comprehensive review and study of
bigeye tuna reproductive biology) be allocated USD 31,000 for 2011.

Project 60 (the collection and evaluation of ptss@e species compositi data) be funded for

2011 with an allocation of USD 60,000.

An additional USD 30,000 was proposed for SPC to complete the project on South Pacific striped
marlin (identified in paras14).

An additional USD 10,000 was proposed for SPC to complete tjecpon seabirds (identified

in para.514).

An amount of USD 100,000 for scientific services to provide additional support to complete the
three full assessments and one updated assessment. The undertaking of one of the full
assessments is dependent andbmpletion of the yellowfin stock assessment peer review before
WCPFC7. The SC budget submitted to WCPFC7 may be revised if the peer review is not
completed by WCPFC?7.

Funding (USD 90,000) allocated for the Management Objectives Workshop, postponed from
2010 and to be held in 2011, be approved by the Commission to be reprogrammed in to the
Commi ssionbés 2011 Part 1 budget.

Peer review of stock assessments

87.

SG06 recommended that:

i) the Commission allocate a budget to carry out the bigeye stock assepserenview, if
required;

i) the Northern Committee consider allocating funds for peer review of a northern stock
assessment. $Gurther noted that North Pacifibacore is a possible candidate for review
of the stock assessment scheduled to be comple@ilil.
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Table 1. List of Scientific Committeework programme titles and budget for 2026d indicative budget

for20122013, which require funding from the Commi ssi
Summary Reporinhcludes a detailed description of each project.

Strategic Research Activity / 2011 2012 2013

Project with priority Core Other Core Core Other Core
Project 14. (Priority = High)

West Pacific East Asia Projec 25,000 25,000 25,000 25,000
Project 35. (Priority = High)

Refinement of bigeye

parameters Pacifiwide: A 31,000 62,000| 31,000 62,000
comprehensive review and

study of bigeye tuna

reproductive biology

Project 42. (Priority = High) 10,000 2,500,000 10,000| 10,000 2,500,000 10,000
Pacificwide tagging project

Project 57. (Priority = High)

Identifying PrO_V|S|onaI Limit 20,000 20,000 20,000 20,000
Reference Points for the key

target species in the WCPFC

Project 60. (Priority = High)

Collect|o_n and eyaluatlon of 60,000 60,000

purseseine species

composition data

Striped marlin (priority = high) 30,000 30,000

Seabirds (priority = high) 10,000 10,000

SUB-TOTAL 186,000 117,000/ 186,000 117,000
UNOBLIGATED BUDGET 60,000 110,000 60,000 110,000
SPGOFP BUDGET 720,000 792,000/ 720,000 792,000
SPGOFP Stock assessments| 100,000 100,000

GRAND TOTAL 1,066,000 1,019,000| 1,066,000 1,019,000

® Relates to the additional costs of a third full stock assessment, noting that costs of two full stock
assessments and one updated assessment is currently included in-DEFSB@Iget figure.

Review of thestructure and functions of the Scientific Committeemeetings

88. Following a discussion of the new meeting structure adopted at SC6, and after considering
options for further improving the efficiency and effectiveness of the future operation &CGh8C6
recommenddthatthe Commission adopt the following structure for the meeting of SC7:

i) The meeting will meet ovemine days (one day less than SC6). It is desirable that the days
over which the meeting is to be held mirmithe time required for attendees to fly to and
from the meeting (i.e. avoid the need to fly on weekends).

ii) Together with the other usual nttlemeagendaitems (i.e. Agenda ltems 1, 2,ill® at SC6)

the meeting will include the followinthemes (duration in parentheses):

a. Data and Statistidhieme(3 sessins)

b. StockAssessmertheme (10 sessions)

c. Ecosystems and Bycattieme (4 sessions)

d. Management Issugéseme (2 sessions)
The Biology theme, the Methodsheme, and the Fishing Technologjyeme are to be
included in an expanded SC, which is to be held lesguéntly, as deemed necessary. To
allow for the inclusion of these three additiotla@@mesthe duration of these SC meetings
will be expanded by one or two days, as specified by the preceding SC. Convenors for these
three themes will be identified at th8C meeting held the year before the expanded SC

ii)

XXVi



meeting. Scientists who would like to present their work during daahe are requested to
contact the relevarmonvenor who will then decide on whether this work should be presented
and discussed.

iv) Issues relating to Biology, Methods and Fishing Technology that are of relevance to the stock
assessments to be undertaken that year, and which are to be considered by the Stock
Assessment Preparatory Workshop (SAPW), are to be included in this worBstause
SPC is the convenor of SAPW, those scientists who would like to present their work to
SAPW are requested to contact SPC who will then decide on whether this work should be
presented and discussed.

v) Issues of significance in relation to stock assesgnoutcomes and/or the evaluation of
CMMs, and which would have been covered by the Methods, Biology and Fishing
Technologythemes, are to be included in the Stéddsessmentheme. These issues should
be identified by SAPW and ttenvenor of the Stockssessmertheme in consultation with
the SC Chair and Vie€hair. To help facilitate the inclusion of such presentations the
duration of the Stochssessmertheme has been expanded by one session.

vi) In recent yearsspecial sessions relating to presentatiand discussions of large projects of
interest to SC (such as the session on the WBEMP held during SC6) have been held on
Saturday afternoons. This practieél continue. In the event that a second special session is
required (as for the PTTP duringC6) then this is to be held as an evening session on a
suitably specified day.

vii) Sundaywill continue to be a nemeeting day.

Outstanding issues from thendependentreview

89. S(6 reviewed the paper GNP-03 fAilssues to be addressed from the Indepenemtew of the

Commi ssionds Transiti onalo yichoatineseoutstanding issues toebe and
addressed by SGC@& sesponses to the paper are in Attachment K.

90. In relation to this agenda item, GNP-04 iiStock Assessment Preparat®iorkshop: Revised

Terms of Referenéewas considered. This paperircludedas At t ac hment L for t he
consideration.

Selection of officers

91. N. Miyabe was nominated by $@nd recommended to the Commission to continue his service
asSCcChair.

Next meeting

92. SG5 welcomedP a | eoffieb to hostSC7,to be held in Koror, Palau, which is provisionally
scheduled for®17 August 2011.
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The Commission for the Conservation and Management of Highly Migratory Fish Stocks
in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudal of a, Tonga
101 19 August 2010

SUMMARY REPORT

AGENDA ITEM1 6 OPENING OF MEETING
1.1 Welcome address

1. S. Matoto, Head of Fisheries, Kingdom of Tonga, welcomed delegates to the meeting of the Sixth
Regular Session of the Scientific Committ€&f) , whi ch took pl ace ii¥® Nukubo:
August 2010. The list of participants is appended as Attadhnen

2. The Chair of the Scientific Committeld, Miyabe(Japan) gave the keynote remarks (AttachmBt

3. Acting Prime MinisterVi | i a mi Tadso Ministeraoh Health, Kingdom of Tongagave the
opening address (Attachmeb}.

4. On behalf of all participant#y. Mobiha (Papua New Guine#)anked the Deputy Prime Minister and
the Head of Fisheries for their welcome.

5. The following countries attended the session as WCHEGbers,Cooperating NofMembers, and
ParticipatingTerritories (CCMs): Australia, China, Cook Islands, European Utkt), Federated States
of Micronesia(FSM), Fiji, French PolynesidndonesiaJapan, Korea, Marshall Islan¢RMI), Nauru,
New Caledonia, New Zealand, Niue, Palau, Papua New G(i¥&) Philippines, Samoa, Solomon
Islands, Chinese Taipeilokelau, Tonga, Tuvalu, United States of Ameri¢ddSA), Vanuatu and
Vietnam The following CCMs were unable to attend: American Samoa, Bé&lmeadaCommonwealth
of the Northern Mariana Islandgcualor, El Salvador,France,Guam,Kiribati, Mexico, Senegal, and
Wallis and Futuna.

6. The Agreement for the Conservation of Albatross and Petrels (ACAP)Anterican Tropical Tuna
Commission (IATTC), Pacific Islands Forum Fisheries Agency (FFA), Seattafi the Pacific
Community (SPC), Pew Charitable Trust, Birdlife International, Greenpeace, the International Scientific
Committee for Tuna and Tudike Species in the North Pacific Ocean (ISC), and the International
Sustainable Seafood Foundation (IS&f¢nded asbservers.

7. Matters considered by the SC6 atsthenatic groupsd Fish Biology (Bl), Ecosystem and Bycatch
Mitigation (EB), Fishing Technology (FT), Management Issues (Ml), Methods (ME), Data and Statistics
(ST), and StoclAssessmeniSA) d included:
i. a review of the fisheries in the western and central Pacific Ocean (WCPQO) and the eastern
Pacific Ocean (EPO);
ii. areview of the status of stocks of bigeye tand skipjack tuna in the WCPO



Vi.
Vii.

viii.

a summary of the most recent information and assessments for tuna and billfish stocks in the
North Pacific;

bycatch mitigation issues associated with seabirds, sea turtles, stratkgcommendations

from Kobell workshops

requests from WCPFCE6;

issuesassociated with the data available to the Commission and initiatives to address data
gaps

the status of the West Pacific East Asia Oceanic Fisheries ManagePpmnejetct
(WPEAOFMP), the Japan Trust Fund (JTF) and the Pacific Tuna Tagging Project (PTTP);
relations with other organizatiorend

administrative matters associated with the functionamgl structure of SC meetings,
streamlining the operations o fStratdgieResSatch and
Plan.

1.2 Adoption of agenda

8. Theprovisional agenda was adoptédtachmentD).

1.3 Meeting arrangements

9. The Secretariat outlined the meeting schedule and administrative arrangements.

10.The

meeting obser vedudthred calleaguedH(sl. Mannihgelh Eaanunuandh o n o

B. Thoulag) who passed away over the previous year.

11. In accordance with a decision by the Commission and intercessional discussions with CG&, the
Chair announced a revised SC meeting structure, in which all six Specialist WaGirking meetingare
absorbed into the plenary meetitigeme agendas appended as Attachment E)

12. The SC selected R. Campbell as titremeconvenorfor the new ManagementsgesTheme(Agenda
Item 7) for the SC6 meeting.

13. The selection of new SC officers, including the new Chairthetheconveners, is addressed under
Agenda Item 13.

14. During SC6two steering committee meetings were held by the following:

West Pacific East gia Projectand
Pacific Tuna Tagging Project

15. Informal small groups were convened to addreatiers related to

i
ii.
iii.
iv.

SCH work programme and budget;

recommendations from joirtlina regional fisheries management organizati®FNIO)
(Kobe 1) workshops;

Strategic Research Plaand

JTE

1.4 Reporting arrangements

16.T h e

SC agreed to adopt a Summary Report on

recommendations to the Commission approved during the course of the meeting (followitigeath
disaussion) whenever possible. An Executive Summary, which would serve as the basis for the report,

2
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advice and recommendations of the SC to the Commission, would be prepared by the Secretariat
following the meeting.

17. A list of abbreviations and acronyms used in this report, and a list of documents for SC6 are included
as Attachment land Attachment G, respectively

1.5 Intercessional activities of the Scientific Committee

18. WC P F CSgience Manager presented abriee port on the SC0s intercessi
12 months WCPFGSC62010GN-1P-01), highlighting i) renewal of thenemorandum of understanding

(MOU)wi t h t he Csoammdersicsiprovidérsi . e . Oc&RidHisiseries Programn&PG

OFP, which provides data managemeatd stock assessmeservices; ii) publication of the SC5
SummaryReport iii) cooperation with other organizations; iv) taéPEAOFMP; v) theJTF, and vi)

other work programme activities.

AGENDA ITEM 2 8 REVIEW OF FISHERIES

2.1 Overview of Western and Central Pacific Ocean (WCPOQO) Fisheries

19. P. Williams (SPCOFP and P Terawasi (FFA)cpr esent ed an #fAOverview of
western anccentral Pacific Ocean, including economic conditiégns2 0 0 SWVEPFCGSC62010GN-

WP-01). The provisional total Convention Area tuna catch for 2009 was estima2etb#@t903mt, the

highest annual catch recordexhd 70,000 mt higher than the previous record in 2008 (2,398,664 mt).
During 2009, the pursseine fisheryaccounted for an estimated 1,894,500 mt (77% of the total catch, and
another record for this fishery), with pedmdline taking an estimated 165,814 mt (7%), the longline
fishery an estimated 223,792 mt (9%), and the remainder (7%) taken by troll gear\amiety of

artisanal geatypes mostly in eastern Indonesia and the Philippines. Cbevention Areauna catch
(2,467,903 mt) for 2009 represented 81% of the total Pacific Ocean catch of 3,042,092 mt, and 58% of
the global tuna catch (the provisional estimate for 2009 is 4,222,289 mt).
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Figure 1. Catch (mt) of albacore, bigeye, skipjack and yellowtfinasin the Convention Areaby
longline, poleandline, purseseine and other gear types

20. The 2009Convention Areaatch of skipjack (1,789,979 mt73% of the total catch) was clearly the
highest recorded and nearly 120,000 mt more than the prewooisircatch of 2007 (1,672,996 mt). The
Convention Areaellowfin catch for 2009 (433,788 mt18%) was 115,000 mt (21%Which wadower

than the record catch taken in 2008 (547,985 mt).Jdmvention Areaigeye catch for 2009 (118,657

mt T 5%) was thdowest since 2003, mainly due to a drop in 2009 provisional estimates for the longline
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fishery. The 200€onvention Arealbacore catch (125,479 iint%) was the second highest on record,
with very good catches from the longline fishery.
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Figure 2. Catch (mt) of albacore, bigeye, skipjack and yellowdimasin the Convention Area

21. The provisional 2009 pursseine catch of 1,894,500 mt was the sixth consecutive record catch for
this fishery and 70,000 mt higher than the previous record in 2008008 purseseine skipjack catch
(1,585,307 mi 84% of the total catch) was clearly higher than both the 2008 catch (by 190,000 mt) and
the record catch in 2007 (by 140,000 mt). The pseire skipjack catch has now increased by nearly
700,000 mt (or 79%3%ince 2001 (890,605 mt), at an average of about 88,000 mt per year. The 2009
purseseine yellowfincatch (264,787 mii 14%) was a significant reduction (124,000 mt) on the record
catch taken in 2008 (386,293 mt) but still the fourth highest on recordorofiisional catch estimate for
bigeye tuna for 2009 (43,580 mt) was the second highest on record (only §2%jness than the 2008
record catch).

22. The 2009 poleandline catch (165,814 mt) was the lowest annual catch for this fishery since the mid
1960s. The Japanese distavater and offshordleets (104,232 mt in 2009), and the Indonesian fleets
(60,415 mt in 2007), accowd for most of theConvention Aregoole-andline catch.Catches by the
Japanese distamtater and offshore fleets in recent yehawve been the lowest for several decades and

this is no doubt related to the continued reduction in vessel numbers (in 2009 reduced to only 96 vessels,
the lowest on record). The Solomon Islands fleet ceased operating in 2009, with no apparent plan to
resume activities in the short term.

23. The provisionalConvention Arealongline catch (223,792 mt) for 2009 was slightly below the
average annual catch for the period 2009 and around 10% (23,000 mt) lower than the highest on
record attained in 2002 (2582 mt). TheConvention Arealbacore longline catch (87,080 inB39%)

for 2009 was only 2,000 mt lower théhe highest catch on record (89,883 mt in 2002). The provisional
bigeye catch (65,606 nit29%) for 2009 was the lowest since 1996, but may be revised upwards when
revised estimates are provided. The yellowfin catch for 2009 (69,158 3tf6) was similarto the
average catch level for this species over the periodi 2009.

24. The 2009 troll albacore catch (2,027 mt) was the lowest since 1986, and was apparently due to poor
catches experienceoly the New Zealand domestic fishery. The New Zealand troll 285 vessels
catching 1,790 mt in 2009) and tbeS A tiadl fleet (4 vessels catching 237 mt in 2009) typically account

for most of the albacore troll catch, with minor contributions coming from the Canadian, Cook Islands
and French Polynesian fleets irepious years.



Economic overview of WCPO tuna fisheries
Value: purse-seinecatch

25. Skipjack prices in 2009 averaged around 30% lower than 2008 prices; prices in Bangkok averaged
USD 1,099 (compared with USD 1,543 in 2008, and USD 1,280 in 2007) andpfeiesat USD 1,325
(compared with USD 1,777 in 2008 and USD 1,287 in 2007).

26. The overall decline in skipjack pricein 2009 was driven by the reversal in trends of some of the
important factors that previously had driven up fish prices, including trends in global food and oil prices
as well as skipjack supplieShe estimated pursseire skipjack catch in the WCPO was almost 15%
higher than in 2008.

27. Price trends for purseeine caught yellowfin were also down in 2009, with Bangkok prices at around
USD 1,387, or 30% lower than in 2008 (22% lower than in 2007); Yaizu prices were USD&,2B8ut
11% lower than 2009, and 18% higher than in 2007.

28. At Yaizu market, pursseine caught yellowfin prices, in USD terms, averaged USD 2,208/mt in the
first half of 2009 and USD 2,345/mt in the latter half. The Yaizu average price during theaffrsf
2010 averaged USD 2,662/mt, a notable improvement over the previous twelve months.

29. The estimated delivered value of the ptss&e tuna catch in th€onvention Aea for 2009was

usb 2,300 million, a drop f r ®milioh dhistrepreserdsrad@ecling e c or d
of USD 878 million or 28% on the estimated delivered value of the catch in 2008. This decrease was
driven by a USD 515 million (21%) decrease in delivered value of the skipjack catch, wdsch

estimated to be worth USD,897 million in 2009, resulting from a 31% decrease in the composite price

that more than offset the rise of 15% in tach. The value of the purseine yellowfin catch declined

even more sharply, by almost 41%, to around USD 404 million, as a ofsulP4% decrease in the

composite price and a 31% decrease in catch.

Value: pole-and-line catch

30. During 2009 the Yaizu price of polandline caught skipjack in waters off Japan averaged JPY
215/kg (USD 2,297/mt), a decrease of 11% from 2008. By asttthe Yaizu price of polendline

caught skipjack in waters south of Japan increased, averaging JPY 253/kg (USD 2,704/mt) during 2009, a
rise of only 1%.

31. The estimated delivered value of the skipjack catch irCimevention Aregole-andline fisheryfor
2009 is USD 228 million. This represents a 26% decreafize estimated value of the catch in 2007,
resulting from a 7% decrease in prices and a 20% decrease in catch.

Value: longline catch

32. Longline sashimi product prices broadly remained stagnaith some declining in 2009 as
consumption focused on lowend products owing to adverse economic conditions, both in Japan and
USA markets.

33. Yellowfin longline prices (exessel) landed at Yaizu dropped by 3% to JPY 616/kg and average
frozen yellowfinprices (exvessel) at selected Japanese ports also dropped 3% to JPY 634/kg. Japanese
import prices for fresh yellowfin sourcéeobm Oceania decline8l% to JPY 846/kg. Bigeye frozen bigeye



prices (exvessel) at selected major Japanese ports rose 4% int@QAFY 895/kg. Average prices for
fresh bigeye from Oceania declined 5% to JPY 978/kg (USD 10.45/kg).

34. The price for frozen whiteneat canning product at Bangkok (#g) and up) averaged USD 2,653/mt

in 2009, up 7% from 2008 and 25% from 2007. Priceautjinout the year steadied at between just above
USD 2,500/mt and just under USD 2,800/mt. Thai imports of frozen albacore in 2009 rose 20% to 39,546
mt that more reversed the decline of 7% in 2008. Prices improved by 7% to USD 2,621/mt (2.62/kg) from
USD 2448/mt (USD 2.45/kg).

35. The estimated delivered value of the longline tuna catch irCtreventionArea for 2009 is USD

1,301 million.This represents an increase of USD 48 million on the estimated value of the catch in 2008.
The value of the albacore catititreased by USD 42 million (22%) while the value of the bigeye catch
decreased by USD 23 million (4%) and the value of the yellowfin catch increased by USD 29 million
(6%). The albacore catch was estimated to be worth USD 232 million in 2009 with then@2%se

being driven by a 6% increase in the composite price and a 15% per cent increase in catch. The bigeye
catch was estimated to be worth USD 583 million in 2009 with the 4% decline accounted for by a 10%
drop in catchwhich more than offset the inggt of the 7% increase in the composite price. The estimated
delivered value of the yellowfin catch was USD 486 million, accounted for solely by the 6% increase in
catch as the composite price marginally decreased (by less than 1%).

Catch and values by ge

Gear Mt Millions USS$ Billions
2008 2009 % Change 2008 2009 % Change

Longline 0.21 0.22 4% 1.25 1.30 4%

Purse seine 1.85 1.93 4% 3.26 2.35 -28%
Pole and line 0.18 0.17 -71% 0.39 0.34 -12%
Troll 0.01 0.01 -13% 0.02 0.02 -31%
Other gears 0.14 0.14 -5% 0.26 0.18 -32%
GRAND TOTAL 2.40 2.47 3% 5.18 4.19 -19%

Catch and values by species

Species Mt Millions US$ Billions
2008 2009 % Change 2008 2009 % Change
Albacore 0.10 0.13 22% 0.26 0.33 30%
Bigeye 0.13 0.12 -6% 0.70 0.65 -1%
Skipjack 1.62 1.79 10% 2.84 2.19 -23%
Yellowfin 0.55 0.43 -21% 1.39 1.02 -27%
GRAND TOTAL 2.40 2.47 3% 5.18 4.19 -19%
Discussion

36. The question was posed whether it was possible to include billfish species in the WCPO fisheries
overview prepared for future SC meetings. It was noted W@PFCSC62010GN-WP-01 provides

very good background and context for discussions throughout theee@ngs and that expanding its

scope would be useful. It was also noted, however, that caution would be required in determining which
additional species should be included to ensure that the main theme of the paper (key target species) is not
overshadowd. SPC and FFA indicated that targeted billfish species (e.g. swordfish) could be
incorporated in the Tuna Fisheries Overview paper, while other species were better addressed under the
Ecosystem and Bycatch Mitigation thenttiewas also observed that pegipg a full stock assessment for

billfish would require much more comprehensive information than is now available.



37. In addition, concern was raised regarding the increase in-peise effort and effort on driftinfish
aggregating device$ADs) reportal in the paperlt was noted that this is an issue for discussion later in
the agenda.

38.Cl ari fication was pfrroiveinddeldy ot hiast utsheed tbeyr ns-ofineec os e ¢
andline fishery due to the low levels of bycatch and dischydhat fishery

Recommendation
39. SG6 agreed to include key hillfish species in its overview of WCPO fisheries, beginning with SC7.
2.2 Overview of eastern Pacific Ocean fisheries

40. K. Schaefer (IATTC Secretariat) presented a summary of the fishery and assessments of major stocks
of tuna exploited in the eastern Pacific Ocean (EPO) in the 2009 review dfifRdes (WCPF&GC6
2010/GNWP-02). The fishing capacity of the purseine feet fishing in the EPO has increased over the

last 10 years, but stabilized in r2@06. The reported nominal longline effort has fluctuated between
about 300million hooksand 100 million hooks set annually between 1980 and 2008. Total tuna catches
increased starting in 1995, peag in 2003, and then declimg to levels of about 10 years previously.

41. Yellowfin tuna catches have remained fairly stable since thel8s@s, except for a peak in 2001
through 2003 followed by a substantial decline in 200®uth 2008. The 2008 catch on dolphin
associated schools increased significantly, similar to levels in 2006 and 2007, and theredwesd

catches on unassociated schools. The current stock assessment method being used for yellowfin is
STOCK SYNTHESIS. fBice 2001 recruitment has been relatively loaithough not quite as low as it

was during 1977 through 1985. The spawning biomass ratio (SBR) for 2008 is above the level
corresponding to theaximum sustainable yieldASY). The spawning stock sizeapove theMSY level

and fishing mortality rates are close to those corresponding tel$helevel. The current status of the

stock is considerably more pessimistic if a stock recruitment relationship is assumed.

42. The skipjack stoclstatushas been evaluadl using eight different data and motlaked indicators.

The purseseine catch has been significantly increasing since 1994, and in 2008 was above the upper
reference level. Except for a large peak in 1999, the catch per days fished on floating olgjects ha
generally fluctuated around an average level since 1Bi@Pnass andecruitmenthave been increasing

over the past 10 years, atltk exploitation rate has been increasing over the past 20 years. The main
concern with the skipjack stock is the constaimbreasing exploitation rate.

43. There have been substantial historical changes in the bigeye fishery in the EPO. Beginning in 1994
purseseine catches increased substantially from the targeting of tunas associated with drifting FADs in
the equatorial EPuring the past 14 yearlongline catches have been significantly below catches in
the previous 2§ear period. The current stock assessment method being used for bigeye is STOCK
SYNTHESIS. Recruitment estimates have been above average from 2001 tceRO€)&, for 2007.
Recent estimates indicate that the bigeye stock is overexploited and that overfishing is taking place.
Recent SBR levels are below those correspondingl$Y and this result is consistent across various
modeling scenarios.

44. A tuna conseration resolution was adopted by the IATTC in July 2009, for the {yeae period
2009 2011. This includes an EP@ide closure for purseeine (>182 mt) fishing of 5%gsin 2009, 62
daysin 2010, and 73alsin 2011, along with a 3@ay closure of a coreffshore FAD fishing area. For
longline vessels (>24 mjhe resolution includes fixed bigeyatch limits for China, Japan, Korea and
Chinese Taipei, and other CPQATTC Party, cooperating neRarty, fishing entity or regional
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economic integration orgai zati on ar e col | ame ot tweekcged 508 t orahagir i CP C:
respective catches in 2001, whichever is greater.

2.3 Annual reports (Part 1) from members, cooperating norrmembers, and participating
territories (CCMs)

45. CCMs presented thesnnualreports part 1) for 2009.
Australia

46. Australian commercial fisheries for highly migratory species in the Convention Area are managed as
part of theeasterntuna andbillfish fishery (ETBF) (mainly a longline fishery with a small minor fine
component) anceasternskipjack fishery (purseseine fishery). The majority of fishing occurs in the
longline sector of the ETBF and as such, is the focus of the annual report.

47. Total catches reported in logbooks for the ETBF decreased from 5,768 0@8r{%742 mt longline,

26 mt minor line) to 5,403 mt in 2009 (5,271 mt longline, 132 mt minor line). This is a decline from a
peak of 8,229 mt in 2002. Longline fishing effort has fallen from a peak of 12.40 million hooks in 2003 to
8.82 million hooks in2009; howeverthis is an increase from 2008 fishing effort levels (8.06 million
hooks). The decrease in fishing effort from 2003 levels is mainly a result of the strength of the Australian
dollar, increased operating costs and the surrender of permis tinedstructural adjustment component

of the recent Australian Government Securing Our Fishing Future packagefiveifiyessels reported
longlining in the Convention Area during 2009. Longline logbook catches of albacore tuna increased
from 1,083 mt in2008 to 1342 mt in 2009. Longline catches of bigeye tuna decreased from 900 mt in
2008 to 619 mt in 2009. Longline catches of yellowfin tuna also decreased from 1,478 mt in 2008 to
1,201 mt in 2009. Longline catches of swordfish decreased from 1,241200&to 1,111 mt in 2009.
Longline catches of striped marlin decreased from 374 mt in 2008 to 325 mt in 2009.

48. There were 11 active minor line vessels during 2009. The number of vessels reporting using minor
line has steadily decreased from a peak of ésxs&ls in 2001. This is partly due to the surrender @f 49

of permits under the structural adjustment component of the recent Australian Government Securing Our
Fishing Future package. Annual minor line effort decreased from 310 lines in 2008 to 164 HQ68S.

In the 20082009 fishing season, there were no active vessels sagiternskipjack fishery.

49. The Australian Fisheries Management Authority (AFMA) observer promearnas deployed
observers on domestic longliners since 2001 as part of a pnogreortest the effectiveness of seabird
mitigation devices. Since July 2003, observers have been deployed more broadly across the fishery with
the aim of collecting additional fishery data, including information on fishing gear and the size and
species comsition of catches. In 2009, observers monitored 564,408 hooks in the longline fishésy (6.4

of the total number of hooks deployedthe fishery.

50. AFMA is currently working towards the introduction of qudi@ased management in the form of
individually transferable quotas into the ETBF scheduled for March 2011.

5 minor line refers tdandline, rod and reel, troll.



Belize

51.Bel i zeds | ongline tuna fishing fleet in the Con
and effort from 2003 to 2009. There has been a reductiBf vessels fishing exclusively in 2003 to 6 in
2009, all of which were licensed exclusively for operation inGoavention Aea.Belize also has one
reefer carrier currently operating in t@®nventionArea. Due to the reduction in fishing effort, all of
Beli zebds <c at c Hrensearlieayeas. There hag lreeanead®4% reducticovarall catches

from 3,445.99 mt in 2003 to 213.23 mt in 2009. However, this reduction is a result of four of the vessels
being laid up for ovesix months due to socioegomic costs. Albacore was the main target sgéen

2003 to 2006. HoweveB e | i catehésof yellowfin tuna exceedithose of albacore in 2007 and 2009.

The average size & e | i vesselsshas also risen from 1§dbssregisteredonnage GRT) in 2003 to

497 (RT in 2008, and 576 BT in 2009. The majority of vessels opengt during 20032006 were
between 51 &T and 200 ®&T. In 2009 six vessels were over 500RG.

52. Blue marlin is the most common ntuma bycatchiBB el i ze 6 s | pfolgved hy blacKk i s hery
marlin and sailfishLarge reductions in longline effort have also resulted in the reduction in catches of
major bycatch species.

53. Belize received no reports of seabird and sea turtle interaction by Belize vessels in 2009. In 2008
measuresvere introduced to mitigate the impactfighing for highly migratory fish stocks on seabirds

and sea turtles, and Belize advised WIEPFC Secretariat of the measures currently beisgd by its
vessels.

54.Bel i zebdbs fishing vessel 0 W n eontheir @ispirgropetationsdbasedr e r e
on Belizebébs format for such reporting, and in com
purposes of ensuring compliance, surveillancedaducted on a regular basis or as a result of an
investigation.

55. In the future, Belize intends to-expandits longline fishing fleet to 10 fishing vessels exclusively in
the Convention Area, to fish within the limits set by WCPFC.

Canada

56. Catch, effot and catch per unit of effort (CPUE) data for the Canadian albatbumifus alalunga
fishery in theConvention Aredor 2009 are summarized in this document. The Canadian tuna fishery is a
troll fishery that uses jigand targets albacore exclusiveljhe Canadian fishery was inactive within the
Convention Arean 2009, with no effort or catch reported in statistical zones withitCtrerentionArea

in either the North or South Pacific Oceans. The total Pacific albacore tuna catch fraraQ®By the
Canadian albacore troll fishery within tR@®nventionArea has ranged from 83 mt in 2005 to 453 mt in
2003 and effort has ranged from 56 vessetsdim 2007 to 408 vessel days in 2002. Both catch and effort
by the Canadian fleet in th@onvention Aredhave declined since 2002. Canada participated in twe ISC
Albacore Working Group meetings in 2QG#thd implemented an onboard seampling programme by
harvesters.

China

57. China has two types of tuna fisheries in @@nvention Areapurseseine and longline, including ice
fresh tuna longline (IFLL) and deep frozen tuna longline (DFLL). In 2009, the total tuna catch from the
longline fishery was estinbed at 41,519 mt, and from the purseine fishery 76,649 m€China ha219
longlinevesselsaand 12 pursseinevessels



58. The Chinesaleeplongline bigeye catch is exported to Japan for sashimi, and the longline albacore

catch is sold for cannery producte purseseinecatchfor skipjackis also sold for cannery products.

Therewere two scientific observers for Chinese deep longlegselsn 2009 in the entire Pacific Ocean.

One observer trip collected fishery data and biological data dlifidgine 2009 t@1 December 2009,
covering a$eAs1l Ng2ANGWWLSAIAXUN,Nj wi th 137 sets (346, 7
sampled fish. Another trip was made fr@June 2009 t81 January 20l0c over i ng ar eas S
S16A15N] an Wlwil AStRBERIM7vsets (476,920 total hooks) and 4,530 sampled fish. Size

data forbigeye yellowfin and swordfishhas been submitted to WCPFC. Data coverage of catch and

effort was 100%, with 100% logbook coverage for longline fishery, which will promosdity data

collection.

Cook Islands

59. The Cook Islands issued 44 licenses last year to vessels authorized to fish wionvibkation Area

In total, 21 licenses were issued authorizing vessels to fish in areas beyond national jurisdiction, within
the Convention AreaSixteen of these vessels also held licenses authorizing fishing activity within the
Cook Islandd excl usi v e (EEDH,ahile the remammiogrfiee licenses were held by vessels
based in foreign portén total, 23 licenses were issued to vessels authorizing fishing activity within the
Cook IslandéEEZ.

60. Total provisional catch by Cook Islands vessels withinGoavention Aredor 2009 is 2,18 mt.
Provisional total albacore catch estimates within @mventon Areais 1,542 mt, with 1,460 mt
attributed to inzone(i.e. within the EEZ)catch. Within the Cook Island€£EZ, effort and total catch
trends continue to be driven by the albacore fishery in the northern Baokls In recent years,
increases in effb have been attributed {gince late2008) charter and foreign fishing vessels operating

in the northern Cookslands On averagealbacoreconstitutes7/6% of total catches. In 2009, albacore
catches taken in the southern fishery made up 5.2% of tetahi@ catches, while albacore catches from
the northern fishery contributed 73.6%. Although swordfish catches have diminished in recent years,
vessels operating from AvatandRarotonga continue to actively target this species during winter months.
In total, 10.6 mtwere reported from within the Convention Area; however, 9.9 mt of this was taken
within theEEZ

El Salvador

61. El Salvador is a small developing coastal country that borders the Pacific Ocean. The tuna industry
has become one of the countryb6s main economic rev
of families who live directly and indirectly from it.

62.E | Sal v ad o rsdine fleet cansasts pfonlysfar vessels whose main tuna catches are made
within the EPQ These vessels are fully controlled by two effective monitoring teelssel monitoring
system YMS) (hourly messages are received) a0@% observer coverage by the IATTC prognaen

with observers remaining onboard even when the vessel operates outhiglA®TTC Convention Area.

In addition, El ®lvador complies with regulations such as fishing capacity ljrpitshibition of atsea
transhipmentsstrong bycatch conservation measures regarding shark fining, dolphin protection, and sea
turtles, among other specjess well as implementing fisheries closures in both the WCPFC and IATTC
conventionareas.

63. El Salvador’s monitoring and coakrsystem is highly effective, and our record of compliance in the
IATTC andthe Agreement on the International Dolphin Conservation ProdriDCP) is excellent. In
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thewestern Pacific, our fisheries have been conducted pursuant to licensing of catetadfshe region
and highseas fishing.

64. In regardto longlinevessels El Salvador has two operating vessels but these are not authorized to
fish in theConvention AreaFinally, it should beemphasizé that El Salvador is a small coastal state with

an interestin and dependency on the tuna fishettyerefore,El Salvador isvery respectful of the
management dispositions implemented in order to promote sustainable fisheries. As a CNH, it is
S al v acdroptet® sommitment to not only give full congpice to the measures emanating from the
WCPFC but actively participate within the Commission.

European Community

65. There are two EGpain fishing fleets operating in the Pacific Ocean: a psesee fleet targeting
tropical tuna, and a surface longlifihery targeting swordfish.

66. In 2009, four ECSpain purseseinevesselsall with a GRT over 1500, fished in the Convention Area.
Data fromAIDCP observers and, in the case of one vessel, logbooks (100% coyéndigz}e a total
landed catch of 25,462 mt (3,767 mt of bigeye, 18,686 mt of skipjack, @08 &t of yellowfin). Effort,
aggregated catches, discards and bycatch data are also presented.

67. Nine SpanisHlagged longline vessels targeting swordffighed in the Convention Area in 2009,

either yearround or temporarily. The vessels involved in the fishery presented the same average
characteristics as in previous years A28RT, 8& HP and 4 m in length). The gear used is
monofilament surface longline ge@orida style modified), using an average of around 1,100 hooks per
set. The 2009 swordfish landings, as well as estimations of bycatch, aggregated catches and effort
distribution, are providedestimations of landings available for 2009 indicate a tstabrdfish catch of

1,721 mt from the Convention Area (674 mt from @anvention Areaast of 150° W).

Federated States of Micronesia

68. The current estimate of the total catch ByS M &1 purseseine and longline vessels within the
Convention Area for thgear 2009 i220,195 mt okkipjack, yellowfin and bigeye. The key target species
accounted for 97% (predominantly by purse seiessely with the remaining 1% being ndarget
speciesApproximately 95% of the total catch is by pussEne gear and 5% Wgngline gear, which are
the only two gear typesmployed by FSN gessels within the Convention Area. In 2009, FSM employed
31 vessels (6 pursseine and 25 longline). The total cattbm FSM-flagged vesselsincluding other
speciesin the Conventiorea for 2009vas 29,195 mt.

69.The 2009 catch by FSM6s domest i c (116,208 ent), withas pr e
yellowfin at 12% (2,257 mt) and bigeye <1% (93 mt), and other species of <1%. In generdioratch
thedomestic fleet within the Caention Area has increased 55% over 2008, and 30% over 2007 catches.

70. Total figures for FSM-EEZ purseseine, longline, and pole and line catches in 2009 cannot be
reported to SC6 as FSM is having difficultiegth its dataand database for positive repotgj; a
resolution is being pursued with assistance from SPC.

71. FSMb sbserver programe operates with a pool of 32 observers. In 2009, there were 119 successful
placements, including 26nboard longlinevesselsand 99 on purseeinevessels. The sudden increase of

trip numbers by observers for 2009 is mainly due to the FAD closure period, when approximately 87%
of all observer trips for 2009 were made. Coverage for observers per flegeantype will be reported
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inF S M6 s anfu@®port, as soon asis able to calculate observed skays versus the number of days
fished inzone.

72.F S M@\ational Oceanic Resource Management Authol§yORMA) achieved port sampling
coverage rates of 82% for purseinevesselsand 96% for longlie vesseldn 2009, based on unloading
records. NORMA continues to strive for 100% port sampling coverage of longline transhipments in
FSMO ports.

73. In total, 162 purseseine vessels reported transhipping in FSM ports in 2009, with a volume of
106,209 mt of tuna transhipped. Skipjack accounted for 96%, withdsfistingof mixed yellowfin and

bigeye and 1%other species. Pohnpei remains the only active port in FSMmiBferity of the purse

seine vessels unloading in FSM were from Chinese Taipei, accounting for 94 transhipments, followed by
China (24), FSMA (22), FSM (15), amtbrea (7) unloading for 2009.

74. In total, 674 longline unloadings were indicated for 2009, ddotal of 2,321 mt (56% bigeye, 18%
yellowfin, and 26% other species). Most of the unloaded volume by longiseelswas by vessels
flagged in China(60%), with 40% by FSMlagged vessels. There were 419 unloadings by &3ein
flagged vessels, and 255 BgM-flagged vessels.

Fiji

75. In the early 1990s, when fishing activity was relatively low, albacore accounted for about 50% of the
tuna catch, but this increased to arounti8B6 from 1995 onwards. The yellowfin catch has remained at
15/ 25% of the total tna catch, with the highest recorded in 200He percentage composition foigeye

has accounted for some 8%tbétotal catch. The 2009 catches of these three tuna species totaled 10,419
mt, or 75% of the total catch.

76. The nominal CPUE for albacoracreased steadily from 1.03 in 2003 to 1.93 in 2006, before
droppingto 1.49 in 2009. Bigeye nominal CPUE appears relatively stable over the time series. Yellowfin
nominal CPUE remained consistent at and around the 0.2 levels in 2005 and 2006 befsm@tean
average of 0.33 fish per 100 hooks in recent years.

77. National observer records for the interaction ratepeties ofspecialinterest showed a higher level
of interaction in 2009 comparetth previous years. This is attributed to the immdveporting by the
national observer programme. The following interactions were observed in @a9%ggerhead sea
turtles,onehawksbillturtle, oneleatherbackurtle, two olive ridley turtlestwo dolphins andwo toothed
whales.

French Polynesia

78. The tuna fishery is a major component of French Polydest@nomy. The overall nominal catch for

the commercial tuna fisheries in 20@8@s estimated at 8,800 mt, of which 68% was caught by longline
vesselsand the remainder by artisanal coastal fisheddisacore, the target longline species, accounted
for 43%, with yellowfin tuna comprising 15%, bigeye 7% and skipjack 15%, which is targeted by a part
of thecoastal fishery fleet.

79. The longline fleet usually exploits o#alf to twothirds of the EEZ, bt the core fishing ground

remains (as it historically has been) in the northern part of the EE218 and 140150°W), and
around Tahiti. Since 2001, no foreign fleets have operated in French Palynesia
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80.l n 20009, 17 observer sdard dfrdomesic longlinees ard cdvi7dport t e d
sampling operations were conducted during fish unloading proce3beslongline fleet is entirely

based in Papeete, and this facilitates port sampling operabbasrvers collected biological samplds o
albacoreuna (gonads and diths) during the year, with samples sent to SPC. During the year, observers
were trained by staff frorA u s t r @oimmanweslth Scientific and Industrial Research Organization
(CSIRO to tag swordfish with popup markers. The first@pen was tagged in December 2009, and
eightadditional specimens should be tagged during 2010.

Indonesia

81. The Indonesia Fisheries Management Areas (FMAS) located withi@onvention Area are: FMA
716 (Sulawesi Sea, Halmahera Sea), FMA 717 (Pd&oifiean). The main types of fishing gear targeting
highly migratory species in these areas are psegee, longline, polandline, surface and deep hook
andline. The number of large purseine vessels increabdy 46%, with 438 purseeine vessels
regisered in FMA 716 and FMA 717. The number of tuna longlesselsdecreasedrom 13.8%to
33.5%,with 264 longliners ir-MA 716 and=MA 717. Trends are stable for other fishing gear types.

82. The fishing fleet size structure was as follow80 GRT (2.09%), ® <50 RT (12.30%), 50 100
GRT (54.9%), 100 200 GRT (21.38%), 200300 GRT (1.56 %), 300500 GRT (5.48%), 5001,000
GRT (1.96 %) and >D00 GRT (0.50%). Longlinevesselsof 300’500 GRT increased by 58%, with 21
vessed now operatg.

83. Annual catches fror2003 to 2009 remained relatively stable, ranging from 105,403 mt to 151,554
mt. The catch composition was skipjack (52.4%), yellowfin (18.4%), longtail (8.9%), bigeye (6.7%),
albacore (5.7%), frigate tuna (4.5%), eastern little tuna (3.4%), sailfish @ridblack marlin (0.02%).

84. Research related to highly migratory species, particularly skipjack, yellowfin and bigeye tuna in the
Convention Area of Indonesian waters, was conducted intensively in 1999. Sincé tteennot been
possible to regularly undertake research on highly migratory species. The research addressed biology
dynamics and exploitation, mainly for yellowfin, bigeye and skipjack.

85. Indonesia faces difficulties in producing appropriate catch #od elata due to the complexities of
its fisherieslndonesia is participating in WPEXMPin an effortto resolve those shortfalls.

Japan

86. Thisdiscussiordescribes recent trends in Japanese tuna and billfish fishing activities by longline,
pole-andline, purseseine and the other fisheries mostly in the Convention Area, including fleet size,
catch and fishing effort statistics. There were 402 commercial longline vessels (larger than 10 GRT) in
2009,which is63 vessels (14%) less than in 80There were 97 polendline vessels (larger than 20
GRT) in 2009, or 2 vessels (2%) less than in 2008. In 2Z2®9urseseine vessels over 200 GRT

operated in equatorial waters, 3 vessels more than in 2008-Tintgistantwater purseseine vessels

were allowed to operate in tropical waters in 2009; this figasestabilized since 1995.

87. The totalConvention Aredaunacatch (Pacific bluefin, albacore, bigeye, yellowfin and skipjack) by
the Japanese fishery was 410,861 mt in 2009, corresponding to $4&#61,780 mtatchin 2008,
although 2009 catch statistics are preliminary. In 2009, the catch of tunas by thegiuesishery was
237,599 mt (58% of the totaunacatch), with 104,282 mt (25%) by the paladline, 53,738 mt (13%)
by the longline, and the remaining (3%) by the other tyges.
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88. Japan has conducted several research activities in relation tgitébland stock assessment studies

on tuna, billfish and other bycatch species in@oavention Arean 2009 and early 2010, including the
tagging study for tropical tunas and sharks, several research cruises on Pacific bluefin tuna larval
sampling, a resarch cruise to reduce the catch of juvenile bigaythe purseseine fishery, and bigeye
migration In addition, research was conducted related to byaatehies, including the experimental use

of circle hooksto redu@ hooking mortality of sea turtlesind atsea experiments on the longline side
setting method, and a sea turtle nesting survey.

Kiribati

89. Tuna fishing in Kiribatdi consists of foreign fi
the artisanal fishery, which is importantpgroviding food security for the local people. The lidagdees

of foreign fishing fleetprovidedsignificant revenue to Kiribati. In 2009, this offshore licensing revenue
comprised 35% of total government revenue.

90. The major typs of licensed foreign fleets include purseine and polandline vessels targeting
skipjack and yellowfin tunaandlongline vessels, which mostlytca bigeye and yellowfin tuna. In 2009,
Kiribati licensed over 500 foreign fishing vessels, including sujipg vessels, the highest number
recorded over the laBte years.

91. Kiribati also engaged in a joiventure fishing vessel, owning one pussine vesselKao no.J,

which currently fishes under the FSM arrangemémtaddition three purseseine and e poleandline

vessels operated intlfi@onventi on Area under KromKiribatid slotnsstictf | a g .
fleet in 2009 was over 20,000 mt, which was three times larger than the average catch for the last 13
years. This increase results froine increase in the numberddmestic vesselshing during that period.

92.Tunssr emai n t he most i mp o rtheeeforethecststaifable develagmendand r e s 0
management of this resource is critical for the country. Kiribati will unité wiher countries at both
regional and international levels to enstimesustainable management oésieresourcs.

Korea

93. Two types of Korean tuna fisheriés distantwater purseseine and distaswater longlined operate
in the Convention AreaDver the pastfive years, the number of lorige vesselgslecreasedrom 153 to
111, while the number of purseine vessalemainedat 28. The size of pursmine vessels ranged from
201 GRT to 2,023GRT, with vessels larger than 2,000 GRT launched since 2@ size of longline
vessels ranged from 4@RTto 498 GRT.

94. Purseseinecatchestimates over the pafste yearsranged from 204,500 mt to 283,300 mt, with an
average of 249,585 mt; the trend wiasreasing The main species caught were skipjack (82d@%he
total catch) and yellowfin tuna (17.2% of the tatatch. Longline catch estimates for the péige years
ranged from 22,900 mt to 38,400 napnsistingof bigeye tuna (46.5%), yellowfin tuna (32.2%) and
albacore (6.3%). Billfish (swordfish, blumarlin, striped marlin, black marlin and sailfish) comprised
12.6% of the total catchglue marlin was the dominant billfish spectsught, making ug4.5% of the
billfish catch.

95.In 2009, hree observers were deployed to monitor tuna fisheries in tiwe@tion Area and
reportedtwo shark species angheturtle species from pursseinevesselsandfive shark species from
longline vessels Theyconducted a tagelease orl9 yellowfin tuna and 6 bigeye tursg with 223 tags
recaptured by tuna purseineand longline vesseland canneries reported to relevant tuna RFMOs and
SPC. The National Fisheries Research and Development Institute (NFERDUrrently developing
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sampling methods for canneriggom 2010 NFRDI started dive-year research project dhe biology
and ecology of Pacific bluefin tuna in Korean waters. Fishers were directed to submit their logsheets to
NFRDI electronically to improveatch data collection coverage rates.

Marshall Islands

96. The tuna fishery irRMI comprise foreignflagged purseseine, poleandline and longline vessels
andRMI-flagged purseseine and longline vessels. Most of the fordiggged longline vessels operate in
support of domestic development activities and are based locally.

97. With a new purseaeine vesd joining the fishery in 2009, total cattly the national fleet operating
throughout th&VCPOwas 44,342 mt, an increase of around 27% compaitedhe previous year. There
was also an increase in catch from the national longline fleet, but the ina@EsmBet as pronounced.

98. Overall catch estimates from licensed foreign fleets operatiRghl  BEYZ in 2009 amounted to just
over 20,000 mt, with 76% of the catch attributed to pseige fleetsSkipjack tuna accounted for the
majority of the catch.

Nauru

99. Therewer e some new developments in Nauruds fisheri
report. These include
a) WCPFC gave interimauthorizationto the national observer programe to participate in
WCPF@ Regional Observer Prograne, afte the programme demonstrated that it had met the
minimum standards required by the Commission. In addition toPdmties of the Nauru

AgreementPNA)3r d | mpl ementi ng Agreement Observer re
observers more opportunity to expand their coverage rates and provide more useful data to the
Commission.

b) Authorization was given to SPC to release operational logsheet datahfngfieessel activities in
Na u r HEB ® the WCPFC. There are no Naflagged vessels operating in the WCPO, and
this authorzation will allow full and complete coverage of activities of all licensed fishing vessels
operatingwithi n Naur ubs &&Zing hNaebydwsm reporting obl i

New Caledonia

100. Fishing for tuna and associated species by New Caledonian vessels started in 1981 -aittl pole
line (less tharthreevessels), which stopped very rapidly (catches were 228 mt in 1981, 998 mt in 1982,
and 492 mt in 1983). Longlingesseldegan operating at the same time. However, it took almost 20 years
before this domestic fleet had significant activity.

101. In 2009, 21 domestic longlineesseldishedwithin New Caledonié EEZ. No licenses have been

issued to foreign vessels since early 2001. A 7% increase in the total catch was reported in 2009 as a
consequence of a similar increase in fishing effort. The annual catch of 2,545 mt casugistedof

albacore, which accowsdfor 65% of the total (1,649 mtyellowfin was seconda487 mt and 19%).

102. No New Caledonian vessetarget bigeye, shark, marlin or swordfish. Therefore, all catch
reported for these species are bycatshark atches have been decreasing since 2006,taube
increasing use of monofilament branates. The shortfin mako is the only shark retained and sold for
consumption in New Caledonia, tbtey less than 15 mt in both 2008 and 2009.
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103. Observer coverage of longline sets reached 8% in 2009, during wiiclone turtle interaction

was observed; there was 41% port sampling coverage. The main objective of these activities is to collect
information to be checked with othdatasources, particularly logsheets. The local VMS (wtdakes

back to early 2005also provides data for close monitoring of fishing activity. Through the ZoNéCo
programmeNew Caledonia continues to participate in regional efforts to improve the knowledge of tuna
behavior in particular South Pacific albacore as the species of magyest for its fishery. In particular,

some funds are provided to help carry out tagging operations.

New Zealand

104. Since 2002, skipjack has comprised the greatest part of New Zéadatch of all tuna species,

both within and beyond New Zealahdisheries watersThe 2009 catclotaled 26,676 mt, nearly all of
which was taken by pursseinevesselsOutsideof New Zealan@ fisheries waters, yellowfin (1,264 mt)
made up most of the balance. Yellowfin are rarely part of the paedge catch within NevZealand s
fisheries waters because the domestic psesee fishery targets only free schools of skipjack. The
second most i mportant component of New ,dakem|l andos
mostly by troll gear, but also landed as tat@ad bycatchby the longline fishery. The domestic longline
fleet targets both bigeye and southern bluefin tuna mode recentlyswordfish, but the greatest part of

the catch consists of albacore. Almost 180 mt of striped marlin are caught annudlly tegreational

fleet, with well over half the fish tagged and released. Most highly migratory species caught in New
Zealan® waters are exported; the destination of exports varies depending on the species.

105. New Zealand has four Clagspurseseinevessés fishing offshore in the EEZs of Pacific Island
States and in higheas areas of the equatorial WCPO. These vessels have also fished domestically from
time to time along with six smaller capacity domesbtised purseeinevessels The number of purse

sdne vesseldhas been relatively stable at between 10 and 13 vessels since 2005. NewdZ kaiglide

tuna fleet consists of domestically owned and operated vessels (mostly betwae¢a 25 m in length)

and a limited number of foreigpwned vessels thaperate under charter. The number of longline vessels
operating in New Zealand has declined from 151 vessels in 2002 to 40 in 2009.

106. Blue shark is the most common nima bycatch species in the longline fishery followed by
lancetf i sh and Recgnbreducbonsadralongline effort have resulted in reductions in catches of
major bycatch species.

107. Longline vessels fishing for tuna or swordfish in New Zeabafidhery waters are required to

use tori lines, and may only set their lines at nightssilesing approved line weighting. New Zealarsd
longline vessels fishing on the high seas south of 30°S must use two mitigation measures as specified in
CMM 2007-04. New Zealan@l dongline vessels have been provided with turtlehdeking and
mitigation egiipment. As the pursseine fishery in New ZealaddBshery waters is based on free schools

of skipjack, bycatch is minimal (e.g. 1% by mass). No interactions witHislorbycatch (e.g. seabirds,
turtles, marine mammals) have been observed in the-peirsefishery.

108. New Zealand has an observer programme and two active domestic port sampling programmes. In
2009, 26% of longline effort (hooks) was observed, and almost 35% of New Z&ganskseine sets

were observedn addition six troll trips were aderved. A considerable amount of research is directed at
tunas, tundike and bycatch species in New Zealand. Fishers and fish receivers are required to furnish
returns (monthly reports) to the Ministry of Fisheries. New Zealand has four data collestiemsyn

place to collect catch and effort data. New Zealand also has a system for collecting information on non
fish bycatch from fishers.
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Niue

109. The development of a largeale commercial fishery has long been an aspiration of Niue.
Despite resourckmitations Niue hascontinueal to work progressively over the years researching and
implementing viable operationahile factoring in some of theonstraints in pursuing suctvanture.

110. Fishing activity in Niue is undertaken within a relatively smaEZ and consists of three
componentsan artisanal boat and canoe fishery, a tourislated sport fishefyand a developing
commercial domestic longline fishery.

111. Niuebs commerci al dome st i cits EEZrntaggetialbaeorefturaach er y o g
associated bycatch. Since the commencement of the fishery in&2b88&ore has comprised the greatest
part of catches for all/l t una s20@dNiueresumed ophration Ni u e €

under its joint fishing venture arrangemeartid issuedinelicenses for longline vessels.

112. The total longline catch frorwithin Niued &EZ over a fouimonthperiodwas estimated to be
approximately 202.5 mtominated by albacore (~147.2 mt) with lesser amounts of yellowfin (~19.5 mt)
and bigeye (~10.0 mt). Catches of albacore and other pelagic species vary seasonally, impacting local
abundances antherefore catch rates.

113. Longline vessels of Pacific Islanmbuntries anderritories have operatedithin Niued €EZ

including vessels from Samoa, American Samoa, Cook Islands, French Polyaasan and Vanuatu

under charter arrangements with Niue. Taiwanese, Korean anefla§fed longline vessels have been

|l icensed under access agreements to fish within N

114. Niue aims to undertake \wahoo tagging project in late 20b&cause @&hoo is a significantly
high-value fish of importance to food security Niue. Catch rates have displayed relatively minor
seasonafluctuations althougha longer time series of data is required to better determine temporal and
spatial patterns of catch rates in NNUBREZ supported by biological data.

Papua New Guinea

115. The PNG tuna fishery is made up of bailwseseine and longline sectors with a small, but
important handline sector. The longline dhdline sectar area citizeronly activity and all vessels fish
exclusively in the waters under PNG national jurisditti The purseeine sector is a mix of both
domesticand foreign access vessels. The domestic sector comprisedldgfy&l vessels and PNG
chartered vesselsvhich supportonshoreprocessing facilities in PN@Vhile PNGflagged vessels fish
primarily in PNG6 svaters,althoughoccasionally in adjacent higgeasareas chartered vessels fish both

in PNGS svaters and waters outside of PNG. Foreign vessels under access arrangements fish é1 PNG
waters whenever thesgefish to catch.

116. Total catch in 2009 whtin PNG svaters was 455,346 mt, a 9% drop from the 2008 catch of
500,433mt. This catctwas estimated to be about 11%tbé global catch and 19% dfie WCPO catch in
2009. The decline in total catch is attributed to the decline in total fishing effa@tcdich contribution
was, 71% by foreign vessels that fish undezess arrangements, 21% from RPbl@artered vesseland

8% from PNGflaggedvesselsA small amountof catch<0.5% (2,217mt) was from the longline sector.
Catch by PNGflagged vessels outke of PNGO svaters was 544nt, and was from the highea pockets
north and adjacent to PNNGEEZ. Thecatch by PNGchartered vessels outside of P&@vaters was
70,855mt and was mainly from the high seas and waters of other PNA countries.
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117. In total, 227 vessels were active in PRGvaters in 200932 longlineand handline vesseland

195 purseseine vesselsOf the purse seine vessebswere PNGlaggedvessels31 were PN&hartered
vesselsand 155 were foreign vessels fishing una®ress arrayementsTotal purseseine effort in 2009

was 13,348 days fished and searched, a 2% drop from 13,675 days in 2008. Longline effort also dropped
from 42,805 hooks in 2008 to 36,5Rdoksin 2009. Sets by pursseine vessels in PNG were maioky
associatesets which accounted for 81% of the totalmber ofsets. About 60% of the associated sets
wereby foreignvessels and the other 40% by Pil@&ged and PN&hartered vessels.

118. Data collection in PNG is very gopdith above 80%of catchand effort data coverage for all
fleets. For size and species composition data, PNG runs a port sampling pnegranwell as an
observer programe that covers the vessels based out of PNG and foreign vessels figthingPNGS6 s
EEZ PNG sbserver programe includes200 observers. PNG intends to incredass numberto 400
observergan the nextthree to fouryears. @ average, loserver coverage on vessels fishing in BN$
waters range from 30% on foreign vessels to 83% on-BRAif§edvessels. PN&hartered gsse$ have,
on average;8% observer coverage.

119. PNG is striving towards building a fishing industand sdishing licenses are linked to onshore
investment. At full capacityPNG is looking to process all fish caught in FiN@aterswithin PNG. The
rights to fish inPNGwill also be linked to onshore investment in the near future.

Philippines

120. The Philippines expresses its strong commitment to promote effective management in order to
achieve the longerm conservation and sustainable use of highly migratory fish stocks in the WCPO in
accordance with the 1982 Law of the Sea Convention, the UNSfmcks Agreement, and the WCPF
Convention. In giving effect to the provisions of the WCPF Convention, the Philippines upholds the
conservation and management meas(@4Ms) developed by the Commission, including CMM 2008

01 on the conservation and maeawgnt of bigeye and yellowfirOn 31 May 2010, new Fisheries
Administrative Order 236 was issued to regulate operations of Philippinegairgeand ringnet vessels

in order to reduce fishing mortality of bigeye and yellowfin tuna, as stated in the WICIAMZ200801.

121. Ongoing research activities of the National Stock Assessment Program (NSAP) have continued to
collect data on species composition, leAgdguencyandvessel catch and effort information on key tuna
landing sites around the country. The BADFMP, which began in January 2010, will help strengthen
national capacity and international cooperation on priority transboundary concerns relating to the
conservation and management of highly migratory fish stocks iwéisern Pacific andSouthast Asa
(Indonesia, Philippines and Vietnam).

122. The Bureau of Fisheries and Aquatic Resources (BFAR) strongly encetiiagena industry to
continue supporting the catch documentation scheme, which includes the catch and effort logsheet system
for all purseseine and ringnet vessels. Aside from tl#§AR also requires canneries to submit monthly
cannery unloading data. These efforts are geared towards improving tuna saattkiata gathering.

123. BFAR conducts regular (twice yearly) observer traisinhere are currently 86 trained
observers ready to board vessels, especially those vessels intending to fish during the FAD closure period
1 Julyi 30 September 2010.

124. The provisional catch estimates for the three species of concern @btivention Arean 2009

are: 251,254 mof skipjack,152,437mt of yellowfin, and 5,735 mbf bigeye(information provided by
the Bureau ofAgricultural Statistics 2009).
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125. The Philippines, through BFARFRDI and other concerned agenciemd with the tuna
industry, is stiwing to improve data collection and strengthen its national capacity and international
cooperation on transboundary concerns in relation to the sustainable conservation and management of
highly migratory fish stocks.

Samoa

126. Samo#& guna fisheries consist of longline and troll fishing fleeb®th of which operate
exclusively in Samoab6s EEZ.

127. Al bacore tuna continue to dominate tlandngcat ch
an estimated 2,816 mt of albacore in 2009, aneimse of 474 mt (20%) from 2008. Albacore constitutes

over 78% of the total longline catch for 2009 followed by yellowfin tuna (11% of total catch). An
estimated 412 mt of yellowfin was landed in 2009, a 30% increase from the 2008 yellowfin catch and the
highest recorded over the last five years. Bigeye catches also increased in 2009 by over 10% at 117 mt.
An estimated 85 mt of skipjack tuna was caught from the troll fleet in 2009, comprising over 88% of the
total troll catch. This is a decline of over 39#6m the 2008 skipjack catch. Most of the skipjack catch

was taken from free swimming schoo8kipjack catchesincreased steadily from 2006 to 2008 before
falling in 2009,whichwas the lowestecordedcatchin thelast fouryears(2006 2009).

128. The numbe of fishing vesseal actively fishing for albacorbhas dropped, from 44 in 2008 to 42
2009, and is the lowest recorded since the recovery of the fishery in 2006. The number of fishing vessels
engaged in trolling is steadily increasing.

129. A new tunamanagment anddevelopmentplan is currently being developed for Saamina
fishery, which will see a reduction in the number of fishing licenses available.

Solomon Islands

130. Total catch estimates for the commercial tuna fishery in Solomon Islands increased fsbgtly
96,108 mt in 20080 105,186 min 2009 Total estimatesvere obtained from catch and effort logsheets
for both national and foreign fleets. The total tunattébe 2009 consisidof 79,312 mt of skipjack tuna
24,383 mt of yellowfin and 1,490 mt of bigeye tufdese catch estimates are for both foreign and
national fleets.

131. In 2009 the foreign fleet recorded about 87,434 punsisting 0f69,848mt of skipjak tuna,
16,288 mt of yellowfin tuna and 1,298 mt of bigeye tuna. The national domestic fleet recorded only
17,752 mt, including 9,464 mt of skipjack tuna, 8,095 mt of yellowfin tuna 88drt of bigeye tuna.

The majority of the tuna catq®7,477.2 mtn Solomon IslandSEEZ in 2009 wa taken bythe purse

seire fishery longline and pol@andline fisheries caught the remaining 7,709 @enerally, most purse

seine fishing effort in 200&aswidely distributed, mainly in the northern part®blomon Isla d EEY,

with the national fleet spreading towards the wastl foreign towards the east. The foreign longline fleet
fishing effort distribution was scattered mostly to the south, towards trerreasigeof the EEZ.

Chinese Taipei

132. Three types ofaiwanese tuna fishing vessels opedan the Convention Arean 2009 75 large

tuna longline fising vessels, 1,220 small tuna longline frelvessels and 33 distamater purseseine

fishing vessels. The total 2009 catbii the large tuna longline fighy was 22,318 mB8,704 mtfor the

small tuna longline fishery, art®2,075 mfor the distanwvater purseseine fishery. In 2009, the number

of scientific observers was 21, with 31 observation trips conducted. Logbook data collection for the large
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tunalongline fishery in 2009 was modified, and now includes more shark species (i.e. thresher shark,
tiger shark, white shark, poeagle, crocodile shark, hammerhead shark and oceanictiptsteark).

Tokelau

133. There have been no significant changes to fisken Tokelawsince2008 except for a very slight
increase in the local smadtale artisanal fleet that mainly targets free schools of skipjack by trolling, and
yellowfin and bigeye tuna using the vertical handline meti@adches of skipjack, yellowfiand bigeye

by artisanal fishers have fluctuated over time, and not as a result of fleet size.

134. The majority of commercial fishing activities in Tokelau waters are carried out by tAedUS
purseseine fleet under the UBultilateral Treaty; the number of &se treaty vessels fishing in Tokedau
waters for 2009 was unchanged from 2008, with an increase in total catch of 1082008 (3,946 mt)
to 5,030 mt in2009.

135. In 2008 Tokelau licensedhree NZ-flagged purseseine vessels three USA-flagged longline
vesselsandtwo Cook Island longline vessels.n 2009 Tokelau licensedhreeNZ-flagged purseseine

vesselsandoneUSA-flagged longlinevessel In October 2009Tokelau deployedix nearshore FADs for
the local artisanal fleet.

Tonga

136. The @eration otthetuna longline fleet in Tonga in 2009 was similar to that in previous years, but
was affected by various factors, particularly &ec
domestic longline fleet hasbn operating since 2005, ander at es mai nly within Ton

137. The 2009 total tuna fishery catch declined in both quantity and value from 2008;aarttie

lowest recorded for the last five years; it peaked in 2007. This is due to various, factading a 69%
reduction in fishmg effort (rumberof hooks) from 2007, and is consistent with the decline in the number
of active fishing vessels. This reduction in effort was due to some fishing vessels switching to the beche
de-mer fishery, which started in Tonga in 2008; other facsoich as environmental and oceanographic
conditions also contsuted. However, the total annual fishery CPUE increased from 2005 to 2008, and
dropped in 2009, but seems irrelevant to the decline in cetthl. CPUE is mostly affected by the CPUE

for yellowfin, with opposite CPUE trends for albacore and bigeye. Albacore accounted for the highest
proportion of the total tuna catch for 2009, waitiditionalhigh percentageof yellowfin and bigeye. The

tuna catch composition indicated that most longline Vess®l the structure of the fleeere targeting

bigeye and yellowfin tuna for the fresh fish market, vathigh proportionof albacore tuna in the catch.

Dol phinfish and moonfish dominated the bycatch ¢
fishery has no impacts on species of special conservation interest (e.g. turtle, marine meeditdks).

138. SPC continued to provide assistance to Tonga Fisheries, including relevant information about

tuna stocks in Tongan wasaelative to the entire WGP stock. The total 2009 tuna catch by the Tanga

fleet continues to have an insignificant impact on the regional WCPO stock. Despite ample room for
improvement and development of the tuna fleet in Tonga, high operational costs restricted the operation

offi shing vessels to areas near the main fishing po

139. Tongads programeaforctuna (i.e. data collection and observer deployment) was
improved in 2009, with port sampling coveraaje86%, and the observer coveragel2%. At the same

time, measures and resolutions of the Commission are being implemented and monitored by Tonga
Fisheries.
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Tuvalu

140. The total number of fishing vessels licensed to fisf in v a EEZY &ias increased by 81% from
2008 to 2009 with 2009 havingthe highest read numberwith 217 licensed and flagd vessels. By
contrast, the lowest records in 2006 constitute 69 licensed amgdlagssels; an increase of over 300%
against 2009 records. The composition of fishing vessels in 2009 is such thateneseessels
constitute 63% of the total number of licensed vessels active in Buvalaters followed by 28%
longline vessels In 2009 Tuvalu had one flaged purseseinevessel one bunker andsevencarriers.
Tuvalw dishing capacity continues to grow wittieets from the USA, New Zealand and Korea
maintainng strong dominance.

141. A record catch of 66,816t of tuna was made in 2009 by tharseseine and longline fleet©f
this total the purseseine fleet accounted for 9986 the catch About 77% of thiscame from the three
fleets (U, New Zealandand Koreaombined The longline fleet landed a total of 548, whichisthe
second lowest in recent years.

142. Tuvalu will engage in partnership arrangements through charters and joint ventures under its new
fishery policy. This means level of effort and catch is expected to increase not only inér &&dubut

also in the higkseasareasand other zones under bilateral arrangements. These domestic developments
are responsible and legitimate. Tuvalu continuesnjoy more thaB0% ofits total annualgovernment
revenue from its fishing sector.

USA

143. Largescale fisheries of the UWSand itsparticipatingterritories for highly migratory species in

the Pacific Ocean include purseine fisheries for skipjack tun&dtsuwonus pelamisand yellowfin

tuna (Thunnus albacorés longline fisheries for bigeye tun@lrhunnus obesiis swordfish Kiphias
gladiug, albacore(Thunnus alalungg and associated species; and a troll fishery for albacore.-Small
scale fisheries inctie troll fisheries for a wide variety of tropical tunas and associated species, handline
fisheries for yellowfin and bigeye tuna, and a patetline fishery for skipjack tuna. Associated species
include other tunas and billfishes, mahimaliofyphaena hipurug, and wahoo Acanthocybium
solandr). The largescale fisheries operate on the high seas, and some also operate withinAtlbesUS
EEZ, and within the EEZs of other nations. The tropical troll fisheries operate in nearshore waters around
Hawaii and theUSA participatingterritories of American Samoa, the Commonwealth of the Northern
Mariana Islands, and Guarmther smaHscale fisheries (tropical handline, p@edline) operate in
Hawaiian waters.

144. Overall trends in estimated annual catch byAU&nd participating territory fisheries in the

WCPFC statistical area in 2009 are dominated by the largest sector, theginesé@shery. Preliminary

2009 purseseine estimates are known to be significant underestimates of actual catch due to data
management days. The USA purseseine catch in 200Bas been revised upwards to 209,374 mt from

| ast year 6s preliminary estimate of about 158, 00
skipjack tuna, 45,363 mt of yellowfin tuna, and 4,220 mt of bigeye tupdated estimates for 2009 are
expected to be greater than the updated 2008 estimates. Longline catch estimates in 2009 decreased from
2008 after peaking in 2007. Bigeye tuna and albacore catch by longl#selsdeclined from record

highs of 5,599 mt an8,426 mt, respectively, in 2007 to 4,029 mt and 4,086 mt, respectively, in 2009.
Excluding catch by US participatingterritories (i.e. American Samode longline catch of bigeye tuna

declined to 3,709 mt in 2009 from 4,649 mt in 2008, and fagreakof 5,381 mt in 2007The svordfish

longline catch of 1,209 mt in 2009 remained virtually the same as in 2008, slightly less than the peak of
1,441 mt in 2007. Smaé#icale (tropical) trollers and handliners operating in Pacific Island waters
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represented thiargest number of U&S-flagged vessels but contributed a small fraction of the catch. The
longline fleet was the next largest fleet, numbering 151 in 2009.

145. The National Oceanic and Atmospheric Administration (NOAA) National Marine Fisheries
Service (NOAAFisheries) conducted a wide range of research on Pacific tuna and associated species at
its Southwest and Pacific Islands Fisheries Science Cematalsin collaboration with scientists from

other organizations. NOAA Fisheries Service conducts fisherytororg and sociecultural research on

tunas, billfishes, and animals caught as bycatch in those fisheries. In 2009, NOAA Fisheries Service
continued to collect billfish distribution, catch and angler effort information for the International Billfish
Angler Survey, summarized shark catch in the Hawaiian longline fishery, and began a study to understand
the market impact of regulations on fisheries. Stock assessment research was conducted in collaboration
with member scientists of the WCPFC and I1Stock asessment work is not described in this report.

146. NOAA FisheriesServiceconducted biological and oceanographic research on tunas, billfishes,
and sharks that addressed fish movements, habitat preferenceselgasst survival, feeding habits,
abundance, matity, and age and growth. Oceanographic influences on American Sadobgline

fishery for albacore were studied, as well as billfish migration and life history. Several studies on sharks
focused on their survival after capture and release. Shark taggidges continued, and provide an
increasing body of migration data. Research on sea turtles and sharks fathgedtch mitigation. The
change in seabird bycatch resulting from new regulations was also evaluated.

Vanuatu

147. Vanuatu is a member of RFMOs such as IATTi@e International Commission for the
Conservation of Atlantic Tung$CCAT), the Indian Ocean Tuna Commissid®TC) and WCPFC. The
member ship of Vanuatu in these RFMOs has enabl ed
RFMOs for tuna and other highly migratory fish sp
and 76 longiner fishing vessels. &ch and effort coverage for the Vanuatu fleet has been high but the

size data coverage is uncertain due to a lack of observers on board the vessels, particularly the long
distant longliners, and also due to lack of unloading data sought from the lapaditsy

148. I n Vanuatuds EEZ the only foreign fleeamh with
fleet. In the period 2062009 annual catch estimates of the Vanuatu fleet generally increased, as did
fishing effort flumber ofsets) and number ofsh per 100 hooksFor the purseseinefleet, there were

more sets on unassociated than associated schools. Thespaisen e f |l eet 6 s t ot al cat
from 52,304 mt to 144,893 mt, comprising.8®6 skipjack, 104% yellowfin and 0.12% bigeye.

Unraised and provisional 2009 data show that catches of all major tuna species have insitased
around 129,000 mt of skipjack, 15,000 mt yellowfin and 174 mt of bigeye harvested. Somsegngse

vessels fished under the FSM Arrangem@mime partg criteria (e.g. PNG), and therefore may have

been included in PN@eet catch statistics. The major tuna species in the longline fleet catch were
dominated by albacore (60%), yellowfin (16%) and bigeye (10%). Unraised and provisional estimates for
the longlinefleet in 2009 were 8,030 mt for albacore, 1,300 mt for bigeye, and 510 mt for yellowfin, but

if raised could be higher.

149. Data for Vanuatd €£EZ were based on unraised logsheet data. Fishitign Vanuatd €EZ

was by foreign fleets from China, Fiji, Vean and Korea. The Taiwanese fleet has decreased but the
Chinese and Fifinfleets have increased rapidly, based on the number of lisésmged in 2009. In 2009
Vanuatu had 100%bserver coverage for locally based foreign fishing vesaats 100% porsampling
coverageduring port unloading and transhipments

22



150. Vanuatd sbservemprogrammestartedin late 2008 to early 200%vith 100% observer coverage
for locally based foreign fishing vessetmd 100% samplingcoverageduring unloading in port and
during transhipment3.here have been 12 transhipments since 2008.

Vietnam

151. Vietnamese waters are also the distributions areas of tuna resources in the Pacific Ocean. Thus
recent years, tuna fisheries in Vietnam have developed rapidlyasm becominga very important
contribubrt o Vi et namdés exports.

152. The three main fisheries targeting tuna species are longline-grirseand gillnet, and the main
tunaspecies caught in Vietnamese waters are skipjack, yellowfin and bigeye. Avatelgs bylongline
fleets/trip reached 0i8.3 mt (trip duration was 124 days). In particular, some longline vessels gained
2.5 3 mt/trip; species composition of this fishery was0¥ yellowfin and 10.5% bigeye tuna. For the
purseseine fishery, tungpecies accounted for abouti B5% ofthetotal catch, but most were frigate and
spotted tuna, and small bigeye and yellowfin tuna. The fisheries data collection systeim éot rntuman 6 s
fisheries is lacking and insufficient, and thus exact annual catalfatauna fisheries are not available. It

is very important to produce estimates of annual tuna catch by gear types, species and regions in order to
provide relevant and essential advice for the management of these highly migratory species. This report
seeks to provide some existing information referred from previous studies on Vietnamese tuna fisheries to
support ongoing tasks in monitoring and management of tuna fisheries resources in Vietham, as well as to
contribute to management strategies in the WCP

Discussion

153. The following discussions and clarifications were offered during the presentation of national
reports
i. In response to an inquiry, Australia briefly outlined its current and previous initiatives to

minimise sea turtle bycatch, and improvesgrelease survivorship. These included the
development of a sea turtle mitigation plan that was approved at WCPFCB, circle hook trials,
compulsory carriage of dehookers, and experiments on bait types deployed. Australia also
indicated that its sea turtiaitigation plan highlighted low interaction rates with sea turtles in the
ETBF.

ii.  There was discussion regarding ambiguity regarding the spatial extent of data presented in the EU
annual reportprimarily due to the fact that fishing occurs in both the WCRRd IATTC
convention areas and in the overlap between the two. The EU advised that its interest was to
present as comprehensive data as possibtethe SC agreed that this was informative and
desirable. It was requested that future reports expligfsrto the WCPFConventionArea for
clarity. In response to a comment, Indonesia provided additional information aboeséagech
and management programs started in the northern part of its fishery, which have indlude
biological and tagging studies and research on the impact of FADs.

iii.  Japan clarified that it lacks data on the number of active small vessels as a result of government
resourcing constraints.

iv. ~ New Caledonia clarified that the use of monofilament brdimds in its fishery is currently
voluntary but that a fisheries policy towards shark conservation will be imposed in the Ruture
was also noted that New Caledonia hagneral catch rate of about 0.5 kg per hook, and catches
have remained relativelyable from 2008 to 2009.

v. SPC advised that it holds a significant amount of logsheet data that may be useful té time US
providing more accurate catch estimates.
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2.4 Reports from regional fisheries bodies and other orgamations

154. An observer made a pregation urging th&sCto recommend the following measures to decision
makers attending WCPFCY7:
i.  Ban all tuna fishing in the four high seas enclaves between Pacific Island countries;
i.  Implement an immediate and necessary 50% effort reduction in tuna fistiorg across the
entire WCPO fisheriedased on average 20@D04 levels;
iii. Immediately ban the use of FADs in association with paesee fishing;
iv.  Implement the ecosystebased approach to the management of tuna resources within well
defined precautiomg limits.

AGENDA ITEM 3 6 FISH BIOLOGY THEME
155.  The convener of the Fish Biologgl) theme, M. Ogura (Japan), opened the session.
156. N. Davies (SPC) and S. Nicol (SPC) were appointed as rapporteurs.
3.1 Review of new biological information

157. Theconvenor of the Bl theme presented the following paper on behalf of the authors, who were
unabl e tAssesamentefrmdle skifjack tuna spawning activity in the tropiesiern anaentral

Pacific Ocean. Rev.d ( WG3CB2ZD10/BFWP-02). Spawning etivity of male skipjack tuna
Katsuwonus pelamis the tropicaWCPOwas examined. Testis maturity was classified on the basis of
histological observation. The estimated minimum size at first maturity was88a&rk length(FL) and

the size at 0.5 matity (FLso) was 40.7 cm FL. Mature individuals dominated throughout the year with no
seasonal peak. Atjonadindex (Gl)classesontained mature fish classified by testis observation. This
indicated that it is difficult to differentiate the maturity stégesed on Gl class only.

Discussion

158. SG6 acknowledged the high quality of this work, and noted that it provided important information
on male skipjack, and its direct relevance for stock assessment.

159. Clarification was provided on whether any analyses had been undertaken to determine if the
differences in estimates from this study in comparisith others were related to the methods applied,
environmental correlates, or fishing history. 8®@as advised that the differences between this and
historical estimates were most likely due to more reliable histological methods used in this study and that
presented for female skipjack at SC5. The differences in the estimated maturity schedule {tinisnale
study) and female (presented at SC5) skipjack were not considered to be artefacts of any spatial bias, as
the fish were sampled from the Japanese ,fielich operated in similar locations for both studies.
Laboratory methods were the same for [sithlies. S6 was advised that most samples come from areas
where SST exceeds Z5%°C (the lower limit for spawning) but environmental correlates were not
specifically evaluated in the study. It was not possible to speculate if fishing has caused tecdiffer
estimates as no previous study using reliable histological methods is available for comparison.

160. SG6 acknowledged that the paper provided further evidence that the @enwéthods are not
reliable for estimatig maturity schedules for skipjacura.
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3.2 Review of biological research projects
a. Project 35(Bigeye tuna age and reproductive biology

161. S. Ni col (SPC) presented fABigeye tuna iage,
progress r WERFCIC620BOBIWVP-DI), wifich reported on the progress of Project 35, a
two-year pilot study in the EEZs of Palau aR8M to determine the sampling requirements for the
broader Pacifisvide bigeye age, growth and reproductive biology project (Phase 2). The work plan fo
the pilot project scheduled sampling of bigeye for the period October 2009 to January 2010 with
presentation of results and recommendations at B@6tal, 73 observers have been trained in biological
sampling procedures, however the low level of olaecoverage on longline vessels over the past 12
months has restricted the opportunities for collection of otoliths and gonads from medium to larger
individuals and the minimum sample size required for data analysis has not yet been achieved. This
problemis being rectified through the assistance of the Luen Thai Fishing Venture (LTFV). LTFV
operats in Palau, FSM and RMI and saegotiated with the vessels they manage to collect samples for
the project. Sampling is expected to be completed in August 2@b0ratory analysis is now scheduled

for September to November 2010 and the final report provided to the WCPFC secretariat in December
2010. A consequence of the longer time frame required to collect samples for the pilot study is that no
definitive advie can be provided to SC6 on the implementation of Phase 2. The SC may wish to postpone
any decision on Phase 2 until it considers the final report. Consideration of this report could occur either
out of session, at the passessment workshagpr at SC7.

Discussion

162. SG6notedthe r o | mogress, and the difficulty in getting good observer coverage on longline
vessels over the past 12 months due to priority given to placement of observers eseingrsessels
arising from the FAD closure measure.85&pressed appreciation at the willingnes& DFV operating

in Palau, FSM and RMI to support the collection of samples, which has temporarily rectified the situation.
In general, however, $3vould like priority to be given to using observers trainechia kind of work.

In this regard, many longline vessels continue to operate prinsarilye high seas.

163. Clarification on the use of frozen gonads was provideddue to sample damage from freezing,
the project is collecting double samples. This shoulduee that the minimum number of samples
required is available for analyses. The use of frozen samples prestintatesof spawning frequency
but is suitable foestimatingbatch fecundity.

164. SG6 noted that Phase 2 will require substantial financialiess tobe fully implemened, and
encouraged that the results from the pilot study identify not only the minimum number of samples
required but also the size ranges of fish where sampling should be prioritized, or where sampling may not
be needed (e.g. shfish less than 30 cm FL for maturity estimagpn

165. SG6 expressed some concerns regarding postponing a decision on whether to fund Phase 2 of
Project 35, as Phase 2 may then have to incur additional costs associatedesitblising sampling
infrastructure. However, the preference of the SC was to delay the scientific review of the pilot study and
recommendations for implementation of Phase 2 until SC7.

b. Project 39 (South Pacificalbacore age and reproductive biology

166. S. Ni col present ed A Re glhacoregbpulatidn bidlggy: ¥dar 2So ut h
bi ol ogical s a mpNCPRC§C6a010BI-VePr0d),| ayssnmimary report on the progress of
Project 39 (a regional study of South Pacific albacore populatidogly)o The main activity for 2010
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2011 was the collection of biological samples of albacore in the southwest Pacific region, and to initiate
otolith reading and histological analysis of gonads to ensure that unbiased estimates of biological
parameters (agegrowth and reproduction) can be obtained for albacore. Biological samples have been
collected from over 2,500 albacore caught in the southwest Pacific since early 2007. Over the past 12
mont hs, CSI RO continued to s ampfilQuaeersland and bleweoutha u g h't
Wales, with supplementary sampling from recreational fisheries in Victoria and Tasmania. SPC continued
to collect biological samples from albacore caught in the wider South Pacific througttdhesh

project. Fish were sgmed in New Caledonia, New Zealand, Fiji, American Samoa, French Polynesia,
Tonga and the Cook Islands. In addition, New Zeadasd Mi ni s t r andtlee Natibnal $nbtirite i e s
of Water and Atmospheric Researséimpled albacore caughy Ne w  Z e a bnaestid téol fishebry

over the 2010 summer fishing season. The majority of the biological material sent to CSIRO has been
processed in the | abor at o fhardpdrt§ olfeaionsgtoliths andddrsalv e d i r
spines) or frozen (muscle t&ie). Some material remains in the sampling ports waiting for freighting to
Hobart. Otoliths from fish caught in Australia, New Caledonia and New Zealand were sectioned for
annual age (n=314) and daily age (n=18) estimation by laboratories in Austradiavakgestimated by

one to threeeaders and an intdaboratory comparison was undertaken to assess the level of precision of
increment counts between readersd laboratories. There was clear evidence that past experience in
reading tuna otoliths influeed age estimase An additional 219 otoliths and 100 dorsal spines were
selected for ageing. Histological sections prepared from 197 ovaries were read and staged. An additional
220 ovary samples have been sent for histological preparation. All ovariesedeler histological
analysis so far were from fish >70 cm FL sampled in Australia, New Caledonia, New Zealand, Fiji and
French Polynesia. Updated lenigtieight parameters were estimated for albacore caught in Australia and
New Zealand. A significant diérence was detected in the lengtiight relationship between sexes
where females were heavien averaggfor their length comparedith males.

Discussion

167. SG6 wasvery supportive of the two biological research projects currently being undertaken to
identify and define regional variability of key biological processes in the WCPO, which will support
stock assessments of bigeye and albacores.tiing regional study of the stock structure and life history
characteristics of South Pacific albacore involiaesks in which many WCPFC members are participating
(mainly biological sampling and ageing), to ensure that unbiased estimates of biological parameters such
as age, growth and reproduction are obtained. The aim of the first phase of the albacoregsrtjeenh
achieved. S€ expressed appreciation to those involved, and looked forward to the successful completion
of the albacore research project and of the work oftiece services provider in taking into account

such newly acquired biological parameters when next updating the albacore stock assessment.

168. SG6 acknowledged the close association between this project and efforts to tag South Pacific
albacore to obtain information on mement and exploitation ragdor use in stock assessme(GN-1P-

06). SG& understood the difficulties of tagging albacore and encouragestidree servicesprovider to

persist with their efforts to find a solution to this issue.

3.3 Other activities
169. SC6 noted that Project 38 (otolith microchemistry), funded by the Pelagic Fisheries Research

Program, was near completion amdsscheduled to be reported on at the next regular meeting 8i the
theme.
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Recommendations

170. To assist SC in determining tipziority of Phase 2 S requested that the report to the 2011
meeting include outcomes frotinreeruns of the 2010 bigeye stock assessment model; specifically i) the
use of the growth curve estimated from the pilot study; ii) the use of the maturity egfimated from

the pilot study; and iii) a combination of i) and 506 encouraged altflag states to achieve the 5%
observer coverage of such vessels as required by the observer CMM to facilitate the collection of
biological samples.

171. SC6 also recomends that:

1 Maturity schedules for stock assessments should be estimated using histological methads. G
index (Q) values can be used for evaluating spawning distributions butdshot be used for
estimating maturity schedules.

1 Presentation of Proje@5 (the bigeye age and reproductivity pilot study) be deferred to SC7.
Included in the report to SC7 will be three sensitivity analyses (revised growth curve, new
maturity ogive and both combined) using the 2Biféyeassessment.

172. SG6 recognizé the impatance of South Pacific albacore biological sampliagd noted the
progress of Project 39 (the South Pacific albacore age and reproductive biology study), and supports the
project through to completion.

173. SG6 encourage the science services provider totake any new biological parameters into account
when next updating the South Pacific albacore assessment.

AGENDA ITEM 4 8 FISHING TECHNOLOGY THEME

174. The convener of the Fishing Technologyeme, D. Itano (USA), opened the session and
reviewed the agendayhich focused on efforts to reduce nanget catch and small tuna captured by
purseseine floating object effort with an emphasis on reducing bigeye mortality.

175. S. Nicol (SPC) and K. Schaefer (IATTC) were appointed as rapporteurs.
4.1 Acoustic discrimination

a FT WP-01(Application of broadband dolphin mimetic sonar for discriminating
target fish speciey

176. H. Okamoto presented fAApplication of broadband
fish sWePECSECE2010KT WP-01), whichdescribes researcl investigate acoustic species
discrimination. Broadband response was measured for three tuna €peligsye tuna, yellowfin tuna

and skipjack tun® which were separated by species in each enclosure. Ultrasonic broadband sound (70
KHZzi 140KHz) was projected nearly horizontal to the fish body. Three major echoes were detected from
a fish. The delay time between earlier and last echo corresponded to the body width of the target fish.
These echoes seemedcumefrom the left and righbody surface of each fish when the acoustic beam
projected transversally to the fish body. The dominant echo at the middle between body surface echoes
was considered to come from the center of the body of each fish. Suspected reflectors were the swim
bladder and the spine. As already known, bigeye tuna have a swim bladder where as skipjack tuna does
not. Yellowfin tuna has a smaller swim bladder than that of bigeye tuna. The relative intensity of the body

® A four-year Pacifiewide study with a proposed total budget of USD 777,000.
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surface echo to the body center echo was largekipjask tuna and small for bigeye tuna. This is
consistent with the large target strength of the swim bladder rather than the spine or other unidentified
reflectors in the body of the fish. This could be a key for the species discrimination. Larger Siaegple

and experiments including numerical simulation are needed.

Discussion

177. SG6 conveyed its appreciation to the authors for the work described-W=U1. Sophisticated

sonar, underwater cameras and other remotely operated vehicles with onboard Syesteena were
recognized as some of the latest technologies that could be useful in verifying the accuracy of acoustic
estimates. Such instruments could also serve as a means by which to avoid catching small fish and
unwanted bycatch often associated viittating objects. S6 acknowledged the importance of this work

and recommended further efforts to develop methods that estimate the number of individuals and aid in
species discrimination.

178. SG6 noted that commercial multiequency echsounders are usddr species discrimination
(such as between small pelafigh speciesand requested clarification on the reliability of these sounders
for discriminating different tuna species. ®@as advised that the data collected by commercial echo
sounderswvere not generally suitable for tuna species discrimination and more work was needed in this
field.

179. Clarification was sought on progress towards species discrimination and the sample sizes used in
the experiment. The number of individuals used in the sexeriment varied between Irdividuals

and20 individuals, with distances of several tens of centimetres between individual bigeye and yellowfin
swimming in tanks; the distance between individual skipjack was smallérsi§ported further research

on size and species discrimination using acoustic methods.

b. FT-1P-04 (Technical options for the utilization of underwater videq

180. The convenor notethe paperi Tec hni c al options for the utildi
characterize species, size compositand spatial distribution of tunas and bycatch species aggregating
around f | o aMCPRG§C6AUQGFE-IP-043, hich describes greatly improved image quality

of tuna useful for size and species discrimination of tuna and bycatch on flobjewis using higher

resolution video equipment; he observed that field trials with the higher resolution gear would continue
during 20102011 at no cost to the Commission.

4.2 Behavioral studies of tuna on FADs

181. The convener drew attention to two infoitioa papers on behavioral studies of tuna on FADs,

which describe the use of electronic tagging technologies to reveabélmawioron FADs : AVert.
behavior and the observation of FAD effects on tropical tuna in the ypaoiof the Western Pacific
Ocea n ANCRFGSC62010FT IP0 1) , and ATelemetry studhunnusn | uvVe

albacaresaround gpayaoi n t h e P WCRFGCSCH2000£T51@-05).

4.3 FAD and gear modifications to improve selectivity

182. The convener notethe paper A n a lofytleicatch rate of juvenile bigeye depending on the

depth of the purss ei ne net used bWCPEGSE620L0FDWR-08)aThe fagee et 0  (
describes a largscale study that documented pussine fishing characteristics usitigye and depth
recorderequipment mountedn the chainline of purseeine nets. The study determined that tuna seines

used to target tropical tunas become fully pursed at an average depth equal to 56.7% of the maximum net
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depth, which is comparable to the findings ofimstudies. However, it was noted that the catchability

of tuna that may be influenced by the net hanging deeper in the water before pursing remains unknown.
The convener noted the importance and need to accurately document fishing depth charaoferistics
longline and pursseine gear operating in the WCPO, which is useful for effort standardization.

4.4 Technical solutions to bycatch mitigation.

a FT WP-02 (Study on the methods to reduce the bycatch of juvenile bigeye tuna by
purse seine operation o FADS)

183. Y. Semba presentettte papefi St udy on the methods to reduce t
tuna by purse seine operation on WERFSSO62010Fhe west
WP-02), which presents preliminary results akaearch cruise for mitigating the catch of juvenile bigeye

tuna caught by purseeine operations on FADs in the WCPO. This research was conducted through
collaboration between fisheries administrasioresearch institutions and indust@bservationson the

response of fistandor schools to large mesh netting, thgrseseine net and intermittent light were the

main results. In the observation of large msigle the escape of tuna species was not observed while the
escape of silky shark was documentgduideo cameraVertical and horizontal movements of tuna

schools inside the purseinenetafter the cessation of intermittent light was confirmed with experiments

using coded transmitters. Behavioral response was different depending on the timexpétimeat and

distance between fish and the light source. The response of fish schools to the intermittent light stimulus
was observed by scanningsanah i ch i ndi cated that fish schools d
downo i n ap p atheantetmittentelight dtimutus Further work is necessary to confirm the

general trend of bigeye tuna behavior in response to different stimuli.

Discussion

184. SG6 conveyed its appreciation to the authors for the research describedMPR. SG noted

strong support for the bycatch mitigation work and would like to see more of this type of rese&ch. SC
noted that PNG is also planning to support this type of work within @M@Gters and commended the
Government of Japan for the collaborative raiof the researcl8C6encouraged other CCMs to initiate
complementary studies in their waters. Studies such as these were considered important for addressing the
issue of reducing catchesshall tuna on floating objec(STFO and other bycatch species.

185. It was noted that despite these research undertakings, no potential measure or methods have been
identified that would avoid or reduce setting on associated schools with a high proportion of small fish at
an industrial leveland no promising methods have been developed that would allow fishers to continue
to set on such schools while avoiding the catch of juvenile fisB.n¥&nbers supported maintaining the
advice given to WCPFC6 on this isstiethat collaborative projects witindustry are a costffective and
operationally sound approaah and requested the support of the Commission in facilitating such
opportunities. The pursseine industry has a strong record of innovation and development, &d SC
notedthat it seeks to se those qualities used to find ways to reduce catches of unwanted bycatch and
small tuna from FAD fishing. The Commission is already considering a range of restrictive management
measures such as longer FAD closures, and it is hoped that these will pmoeiate/es to industryflag

states and markets to resolve the wider issue. Without any progress in these areas, there will be no option
but to extend FAD closures.

186. SG6 members suggestetthat the Commission expand its focus beyahe identification of

mitigation measures to include the provision of incentives for the tuna industry to proactively implement
such mitigation measures. 6@urther commented that methods to avoid and reduce inadvertent catch of
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STFO are urgently needed; CCMs suggested timgt prolonged experimental studies in this area be
closely focused on achieving solutions that can be applied at the commercial level.

187. Clarification was sought on whether pussane mesh acts as a visual barrier that tuna avoid
despite the fact that expmental large mesh may be large enough for fiskasily pass through. S&
was advised that this appears to be the casehatdnore studies under various light conditions are
required to resolve this issue.

188. Clarification was also sought on the afféitht movement of the net and currents may have on
this type of experiment. 30wvas advised that these studies are verified by the use of underwater cameras
and remotely operated vehicla® observe tuna behavior, and that gear and obsersatammot be
effectively deployed under strong current situations.

b. FT WP-04 (ISSFinitiatives to develop and test bycatch mitigation options for
tropical purse seine fisheriey

189. V. Restrepo (ISSF) presentdtie paperiil nt er nati onal Seafood Sust
initiatives to develop and test bycatWCPF@GSC& i gati o
2010FT WP-04), which descrilesa research programe to test technical options to mitigate bycatch in

tropical tuna pursseine fisheries. The pridyi will be on seeking ways to reduce bycatch of bigeye tuna

of undesirable sizes, but other bycatch issues will be addressed as well. The project will test multiple
techniques that are being proposed by skippers and scientists worldnities projectedot last three

years (including 24 months of dedicated ptseme vessel charters) and cover all oceans. Overall
guidance of the research plan will be provided by the ISSF Scientific Advisory Comuputtg®ising

scientists from major tuna RFMOs and othagamizations. The development of detailed research plans

will be the responsibility of a project steering committee while individual scientists will conduct approved
research projects. Primary results from the project will be disseminated in peer rejoemats as well

as more timely cruise reports, research project reports and educational materials. Funding will include a
significant component for training and capacity building.

190. The convenor noted two information papers that provide supplemarftaimation relevant to

FT-WP-0 4 : il SSF Meet i n-catchesin thei Tuna Buase seimenFloatihg Objgct fisheries:
Sukarrieta, Spain 22 7 No v e mb aMCPFEZSC6ZOFT(IP-0 2 ) and fPcatthse sei
mi ti gat i onWGAPECGSREGR01/RT4Ps08). (

Discussion

191. SG6 expressedts support for the ISSF project, and advised ISSF of the importance of timely and
open consultatisswith various entities of the WCPFC and FiPorderto facilitate obtaining necessary
permits and notifications to successfully undertake the research. The presenter clarified that such
consultations were seen as essential, and that ISSF would soon initiate contacts with the region through
the WCPFC. S6was advised that ISSF proposes to use vesalare already licensed and operating in

the WCPO. The presenter and&€bncurred with the importance and utility of using a fully chartered
vessel that would allow complete scientific control of fishing Eradliing operations and enumeration of

total catch without concern for economic loss.

192. Clarification was sought on the proposed experimental desigd how ISSF proposed to

potentially test various FAD types. 8Qvas advised that one proposal already received was to test the
efficacy of fnecological FADsO that are designed t
that large numbers of experimental replicates for FAD experiments would be difficutiiwecDetails
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of testing bycatch mitigation by area and between drifting and anchored FADs will be developed by the
research steering committee with input from industry.

193. The WCPFC Science Manager stated thasues related witlProject 55 were being fued
through aUSD 25,000 voluntary contribution from PNG, and that the Secretariat would advertise for
proposals on its websitk.was clarified that the PN&hair would be consulted in the development of the
terms of reference

Recommendations

194. SG6 recommended the continuation of research or the review and analyses of research in the
following areas:
1 The use of fAacoustic technologyo for discrimin
| Bycatch and STFO reduction research in collaboration with industry andcRsleihd nations.
1 Studies on the behavior and distribution of target andtaiget species around FADs, and on the
various specifications and use of FADs and fishing gear in influencing-peirse catches taken
in association with FADs.

195. SG6 further recommended studies id:quantify changes in fishing efficienciy) identify and
refine gear, vessel and operational attributes necessary for global standardizatidmcument and
analyze fishing efficiency and historical changes in geasse®l and operational characteristics of
fisheries; andv) quantify changes in fishing efficiency of puiseine fisheries operating in the WCPO.

196. SG6, recommendedn principle support for the proposal by ISSF and recomreéritat ISSF
undertake a consultation process wi t h ficoast al
participation

AGENDA ITEM5 8 METHODS THEME

197. The convener for th&lethodstheme, R. Campbell (Australia), opened the session and outlined
the agenda.

198. D. Wilson (Australia) was selected as rapporteur.
5.1 Changes in MULTIFAN-CL

a. ME -WP-01 (Update of recent developments in MULTIFANCL and related software for
stock assessmeit

199. N. Davies (SPC) presentdlde papemi Updat e of rec eMULTIFAN-Clednd p ment s
related softwar e WCBRCSCE2000ME-WRGL)s MULTIFANCE @IFQL) is a

statistical, agestructured, lengtibased model routinely used for stock assessments of tuna and other
pelagic species. The model was originally depeld by Dave Fournier of Otter Research Ltd for
application to South Pacific albacore tuna. Each,yearMFCL development team works to improve the

model to accommodate changes in understanding of the fishery, to fix software errors, and to improve
modelfeatures and usability. This paper repamtschanges made since August 2009 to the model and

other components of the MFCL project, and updates the report for the previous peri®@02008hese

changes include the main developments to model funcofisyare management, and improvements to

the utilities supporting MFCL.
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200. The first and most significant development was to include stochasticity in the recruitments used
for population projections. This feature facilitates using MFCL for risk analysiadmyporating natural
variability in estimates of future biomass. The second main development was to extend the estimation of
tag recapture reporting rates to be specific to individual tag release groups. This wasntio &deount

factors affecting theoluntary reporting of recaptures that are unique to each release programme. Both of
these developments have been applied in studies presented to SC6.

201. A formal procedure has also been developed for incorporating new developments in the source
code, testig these calculations, compiling the new executables, and updating the software in the project
repository. This ensures traceability of new developments and reversal if required.

202. Finally, substantial improvements have been made to the utilities suppbti@i because
increasingly MFCL is being called within highevel analysis rather than simply from command line
operations. For example, analyses such as management strategy evaluations, risk analysis, and the
estimation of uncertainty due to structurab@amptions. The library of R scripts that support these
operations has been added to, the source code maintained, and further developments have been proposed
for 2010 2011.

Discussion

203. SPC wasrequestd to produce an operating manual for MFCL that wouldniede publicly
available. This was regarded as an important issue given the complexity of MFCL software. SPC
indicated that such a manual was currently in production and would be made available via their website in
the near future.

5.2 Developments in CPUE analyses
a. ME -WP-02 (Application of the Tweedie distribution to zeracatch data in CPUE analysi}

204. H. Shono presentethe papemfi Appl i cati on of t he -Tatch dathiine di st
CPUE an AMCRFECEGER010ME-WP-02), which focused on the zercatch problem of CPUE
standardization. Because the traditional CPUE model with-adogal error structure cannot be applied

in this case, three methods have often heed as follows:i) ad hoc method adds a small constant value

to dl response variabled) catch model with a Poisson or negathieomial (NB) error structureor iii)

deltatype twostep method such as the deitarmal model (after estimating the ratio of zeedch using

a logit or probit model, a model such as CPIOg&normal or CatcHPoisson is applied to CPUE without
zerodata).

205. However, there are some statistical problems associated with each of these methods. In this paper,
an alternative fourth method based on the Tweedie distribution model was discusdeel taijbt its
application to i) bycatch data (silky sha®archarhimus falciformisin the North Pacific caught by
Japanese training vessels) where most (more thathivas) of observations have a zayatch, and ii) a

target species data (yellowfin tun@hunnus albacargsin the Indian Ocean caught by Japanese
commercial vessels) wene the proportion of zermatch observations is not so high (<dhed). The

Tweedie model is an extension of the compound Poisson model derived from a stochastic process where
the weight of counted objects (i.e. number of fish) has a gamma distrilaunttbinas an advantage of
handling the zergatch data in a unified way.

206. The statistical performance of the above four models was also compared ugimeattsgjuare
eeror and Pearsond6s correlation coef fidicie;GPUE of t he
using an Hold crossvalidation process. Differences in the trend of CPUE between years and model
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performance between the ad hoc method and Tweedie model were found to be not so large in the example
of yellowfin tuna (target species). Howevére statistical performance of Tweedie distribution is rather
better thardeltalognormal model, the CatdNB distribution and ad hoc method in the example of silky
shark (bycatch species). The standardized CPUE year trend for the ad hoc method veamalsn e

quite different from that of the Tweedie distribution and other two models. Model performance of the
Tweedie distribution was found to be good judged fromfitafold crossvalidation using the fishery

data that included many zecatch datasuch as for bycatch species example presented.

207. The convener noted the need to develop statistical techniques to model catch and effort data
having a high proportion of zewatch records. This was particularly relevant given the new analyses
being undertken on operational level data where the proportion of-zatch records is significantly
higher than for aggregated data.

b. ME -WP-03 (Confidence interval estimation of CPUE year trend in deltatype two step
modelg

208. H. Shono presenteithe papefi Conf i dence i nterval esti-tyeti on o
t wo st epWARBGSEG2810ME(WP-03). This paper presented a procedureekiimatig the
approximate confidence intervals of the extracted CPUE year trend in theygeltavostep malel used

for CPUE standardization with a high proportion of zeatch data. This method is a simple way to
combine the Taylor expansion and delta method and is suitable for practical use. This model was applied
to catch and effort data with more than 8@&so catch for silky shark in the North Pacific caught by
Japanese training vessels. As a result, realistic values of the 95% confidence interval of CPUE gear trend
are obtained. A method for léfight unsymmetrical interval estimation based on the asytp
normality of the natural logarithm of CPUE is also suggested. In the example of silky shark, both CPUE
year trends obtained from these two methods are similar.

Discussion

209. SO supported the development of the method presented for estimating confidence intervals of
CPUE trend, and noted that it has direct utility to the analyses of CPUE being undertaken by SPC.

210. Theconvener noted the five research topics currently listed ®5@ s orkvprogramme, which
address methodological developments, and invited the meeting to identify additional projects. It was
agreed to defer this issue until after discussion ofiiteck Assessmeditand iEcosystem and Bycatch
Mitigationd themes.

Recommendations

211. S5 noted the research presented and encouraged further research on technical questions related
to analytical methods used for fishery management.

212. SO recommended that the metlsaglated projects currently included in thaentific research
progranme continue to be supported.
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6.1

213.

AGENDA ITEM 6 8 STOCK ASSESSMENTTHEME
WCPO bigeyetuna

K. Bigelow (USA) served as convener of the theme, withDidvies, VV Chan, S Nicol, K.

Schaeffer, DTagami, H Nakano, and HKiyofuji serving as rapporteurs.

214.

Five Working Papers addressed the bigeye tuna stock assessment and eval@aivh 26f08-

01. Discussion on all five papers is integrated into one section and supplied after the abstraAf SC6

WP-05.

a.

215.

Summary of SA-WP-01 Background information for the 2010 bigeye assessment)

S. Harley (SPC) presentdtie papei Bac kgr ound analyses in the

WCPO bigeye t uWGPFGEEER@LOGAMEP-OIY), whicl describes background analyses

undertaken in the development of the 2010 bigeye tuna stock assessment for the WCPO. Most of the
analyses focus on attempting to resolve the principle concern in the 2008 and 2009 assessments, namely

the strong recruitment fiarns estimated in recehigeyeassessments. We attempt to identify the key

data inputs and model assumptions that are responsible for the trends and see if improvements can be

made. The document draws on work undertaken for thepgd&ssessment worksp held in Noumea in
April 2010 and subsequent analyses.

216.
i.

217.

=a =

There were three steps to the analyses described in this paper:

Exploration of key data indicators (specifically catch, CPUE and size data) from thbigege
assessment;

Evaluation of the currérgrouping of longline fleets within fisheries the MFCL assessment;
and

An initial suite of sensitivity analyses using the 2@0$eyeassessment.

These analyses indicate that:

There is significant data conflict among the various data sources (egcaizh, CPUE data) in
Region 3 which provide the modedith conflicting signals regarding recruitment and ultimately
stock status trends

Fleets flagged tdhe Federated States of MicroneskEM], Marshall Islands NIH), and the
Philippines PH), previously included in the LIALL fishery, have fishing patterns more similar
to theTaiwaneseoffshore TW-0OS) fleet, and hence would be more appropriatatydeledas a
separate fishery (from LALL) in future assessments.

There are strong patterns withime Japaneséength datawhich appear to be driven by spatial
patterns in fish size.

Japaneskength data may not be representative of the catches in some regjeass.

The CPUE trend iRegion 3 appears to be the primary factor drivingrédeeuitment trend in that
region and the relativelygtable CPUE is strongly inconsistent with increased catches seen in that
region at the estimated biomass level.

Chinese CN)/TW-OS size data are extremely influential on the assessment, in particljar ear
estimates of recruitment and growth

The high (and incorrect) estimates loidonesian IQ) longline and small fish catches were
resulting in a more pessimistic view of stock status.
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b. Summary of SC6SA-WP-02 (Analysis of Japanese longlin®perational catch and effort for
bigeye)

218. S. Hoyl e (SPC) presented the paper AAnal yses
for bigeye t uWEPFCSC620108A-WRODB.Adalydes of operationtdvel, longline

catch and effort datir bigeye tuna in th&VCPOwere carried out under an agreement betv@&fe@and

the Japan National Research Institute of Far Seas FisldR&#ESF) The objectives of the collaboration

were to standardize bigeye CPUE, and to estimate the historicaldfdadgline catchability using a

finer scale of data than had been previously available. The goal was to better understand the role of vessel
effects, in particular the role of fleet composition and fishing behavior, which are otherwise concealed
when usiig aggregated catch and effort data. In this analysisel effects were estimated as the average
effect over the fleet of factors such as engine type, vessel speed, well capacity, fishing techniques,
targeting strategies, technology and crew effectsiguhiemodeledperiod.

219. The data used in this analysis consisted of Japanese longline logsheets fré20Q9AGith
location set to the nearestdegree of latitude and longitude; depth of set represented by the variable
Ahooks bet we e n erfatiooabctllssign uéeH BsRhe yessel idéntifier; and fishing categories
(offshore or distantvater) target (swordfish, shark, othefne type and a number of other operational

variables included. Al Il sets s doavoldsoutherndlbefirStuna nd wi

and swordfish targeted effort, respectively. However, sets targeting albacore or yellatifer than
bigeye tunacould not be easily distinguished. Delta lognormal and offset lognormal models were applied
in the standardation with an explicit term for vessel effect. TIWCPOwas divided into six areas and an
indicative regional scaling factor was estimated for each.

220. Results of the analysis revealed many new and interesting perspectives on catch trends. Region 3
(western Pacific between 20eN and 10e5S) proved
separating yellowfin targeted from bigeye targeting operations. The analysis suggests that the trends in
catch rate in this region may be affected by maidetors as well as abundance. Contrary to expectations,
bigeye catch rates were higher at shallower depththe equatorial area. Also it is suspected that
differences in trends betweétegion 3 as a whole and its equatorial regions are likely to reeuita
combination of changes in the fleet, changes in fishing methods by individual vessels, and changes in the

concentration of fishing effort. Duetbel ack of suf ficient fishing effor

were not allocated reliable regial scaling factors.

221. Vessel effects, which were estimated broadly for the first time in this analysis, reflected both
fishing power increases and the fleetds ability
potentially large effect onbaindance indices. Significant changes in fishing power have been caused by
vessels with poor catch rates exiting the fleet. Furthermore, it was noted that given a situation in which
effort becomes increasingly concentrated over time, operational data iweya gonsistently more
optimistic trend than aggregated data bec#usggive more weight to regions with more sets and higher
CPUE.

222. Given the great potential of operational ddkey are recommended as the basis for abundance
indices in future stockssessments. In addition to confirming several advantages arising from the use of
operational catch and effort data for CPUE standardization, some areas requiring further research were
identified. Multivariate techniques such as principal components sisaind cluster analysis are
recommended to separate effort targeted at different speciesthausdidentify alternative fishing
strategies. In addition, simulation studies are recommended to examine bias arising from lack of
independence among sets fréantors such an increased focus of the fleet on hot spots, changes in fishing
location in response to catch rates of different species, catch rates of other vessels, and ability to locate
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oceanographic features. Finally, abundance indices estimated fesatiopal data should be constructed
to extend from the 1950s onwagrthd should be weighted by the number of strata perdie stratum.

C. Summary of SC6SA-WP-03 (CPUE standardization for bigeye and yellowfin tuna in the
western and centralPacific Ocear)

223. S. Hoyl e (SPC) presented fAAnalyses of Japanese
tuna i n WOERFCIIERDMEA-WP-03).

224. Indices of CPUE are presented for bigeye and yellowfin tuna in the WCPO from 298D,

based onanalyses of aggregated Japanese distater longline data. One change was made to the
methods for estimating indices of abundance for the bigeye and yellowfin stock assessments, with
removal of the targeting indicator based on CPUE of other speciexhEmge had little effect on CPUE
trends. An alternative CPUE trend for a subsdRagjion 3 was estimated based on the area south of 10N.
The trend for this subegional model was more optimistic in recent years. TheRedion 3 series may

be biased bgignificant albacor¢argeted effort in the north since 1995, so an index based on the southern
region may be more reliable. Both the bigeye and yellowfin indices may be affected by increasing
targeting of bigeye tuna in recent years.

d. Summary of SC6-SA-WP-04 (Stock assessment of bigeye tuna in the western and central
Pacific Ocean

225. S. Harl ey (SPC) presented @St oclo TlhkesExeewive me n't C
Summary is as follows with several figures regarding stock status (W.SEBQR010/SA-WP-04)

226. This paper preseadl the 2010 assessment of bigeye tuna in WPQ This assessment is
supported by several other analysbat are documented separately, but should be considered when
reviewing this assessment. These include detalaiminations of input data and sensitivity analyses
(Harley et al. 2010), evaluation of paired spill/grab sample trials leading to alternativespimeseatch
histories (Lawson 2010), reviews of the catch statistics of the Philippines and Indonesan3\21010),

and standardizé CPUE analyses for both aggregate (Hoyle 2010) and operational level (Hoyle et al.
2010) longline catch and effort data.

227. The assessment includes several model runs describing stepwise changes from the 2009
assessment (run 14t devel op 76a mmoedne IA b(arsken3d) and t hetmt sever e
represent a set of plausible model runs for consideration in developing management advice. These key
model runs represent a single change from the base model run.

228. One of themajor features of the 2010 assessment is that for the first time the assessment includes
catch estimates for all fleets for the last year of the assessment (2009). This is a significant improvement,
but data for several key fleets were submitted late thedefore the complete model inputs only became
available in the first week of July. This delayed the assessment. Other data changes from the 2009
assessment include: revised longline fishery definitions to group together more similar fleets; revised
catch estimates for all fleets from Indonesia #melPhilippines; exclusion of further length samples from
the Philippi neswhittsimiade llargd bigeyh tuna;f news staedeegi CPUE series for

the main longline fisheries based on an impdoweethodology; exclusion of some historical size data
from the Philippines which walcontaminated with samples from two different fisheries; exclusion of

"While run3d i s dedslifogtmeaurpsk oftstueturirig bha maslelingmnalyses, the most
appropriate model run(s) upon which to base management advice will be determined by the Scientific Committee.
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some early Japanese length dathich was inconsistent with other data; and revised spill samp$e pu
seine estimate incorporating the results of recent experimental work.

229. Other changes to the assessment included increased flexibility for temporal changes-in purse
seine catchability, and decreased weight given to certain length and weight frecatarestsl

230. The key assumptions from the fibased model fror
for the 2010 assessment (run3d), and the alternative assumptions in the other main model runs are
provided below

2009 assessment 2010 assessment .
Component (run 10) (run 3d) 2010 alternatives
Longline CPUE Aggregate indices Aggregate indices Exigx%ng all CPUE prior
Steepness Estimated Estimated 0.55, 0.75, 0.95

Purseseine catches | Grab sample (s_best) | Spill sample corrected | Grab samplés_best)

— 5
Fleet catchability None None 0.47% per year (nen

adjustment compounding)
Longline size data | Up-weighted Down-weighted Up-weighted

Natural mortality Base Base Increased for juveniles
231. The main conclusions of the current assessment dod@ss.

i.  The estimated recruitment trends from recent bigeye assessments appear to be primarily the result
of conflict (disagreement) among various data sources, in particular between longline CPUE
indices and reported catch histories, and between anthwitime of the size composition data
sets. The current assessment has indentified some of these conflicts and includes some model
runs that begin to address them.

ii.  Recruitment in all analyses is estimated to have been high during 20885 This result was
similar to that of previous assessments, and appears to be partly driven by conflicts between some
of the CPUE, catch, and size data inputs. Recruitment in the most recent years is estimated to
have declined to a level approximating the lbagn averagealthough these estimates have high
uncertainty. If we consider recruitment estimates in the second half of the time series to be more
plausible and representative of the overall productivity of the bigeye stock, then consideration
might be given to basingtock status estimation only on this period. This could in effect be
implemented simply by estimating the staelcruitment relationship for this latter period and
applying that in the yield analyses.

iii.  Total and spawning biomass for the WCPO are estimatbdve declined to about half of their
initial levels by about 1970, with total biomass remaining relatively constant since then

(6 76 = 42%), while spawning biomass has continued to decivvé (  7'Y6= 32%).
Declines are lamgy for the model with increasing longline catchability and increased-panse
catches.

iv.  When the norequilibrium nature of recent recruitment is taken into account, we can estimate the
level of depletion that has occurred. It is estimated that spawniegtfal is at 17%"Y 6 T
"Yo6 A T X of the level predicted to exist in the absence of fishing considering the
average over the period 20@®08, and that value is reduced to 15%
(YO Y6 R ™ U when we compare using the 2009 spawning potential
levels.

v.  The attribution of depletion to various fisheries or groups of fisheries indicates that the purse
seine and other surface fisheries have an equal or greater impaabrigknel fisheries on the
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Vi.

Vil.

viii.

currentbigeye tunabiomass. The pursgeine and Philippineand Indonesian domestic fisheries
also have substantial impactiRegion 3 and to a lesser extentRagion 4. The Japanese coastal
pole-andline and purseeine fisherig are also having a significant impact in their home region
(Region 1). For the sensitivity analysis with lower puss@e catches, longline fisheries are
estimated to have a higher impact.

Recent catches are well above thESY level of 73,840 mt, but thiis mostly due to a
combination of abowvaverage recruitment and high fishing mortality. WhEISY is re
calculated assuming recent recruitment levels persist, catches are still around 10% higher than the
re-calculatedMSY. Based on these results, we comgle that current levels of catch are
unlikely to be sustainable in the long termeven at the recent(high) levels of recruitment
estimated for the last decade

Fishing mortality for adult and juvenile bigeye tuna is estimated to have increased continuously
since the beginning of industrial tuna fishingor all of the model run¥O 7O is
considerably greater than 1. For run 3d (base) theisatistimated at 1.41ndicating that a 29%
reduction in fishing mortality is required from the 208808 levelin orderto reduce fishing
mortality to sustainable levels. If we consider historical levels of fishing mortality, a 31%
reduction in fishing rartality from 2004 levels is required (consistent with the aim of CMM
200801), and only a 20% reduction from average 2@0D4 levels. The results are far worse
with lower values of steepness or when a higher weight is given to the sizBaisd.on thee
results, we conclude that overfishing is occurring in the bigeye tuna stock, but possibly at a
lower level than previously estimated

The reference pointéRPs)that predict the status of the stock under equilibrium conditions are
0 P (o] and"Yo TY6 . The model predicts that biomass would be reduced to 64%
and 56% of the level that suppoNtSY. In terms of the reduction against virgin biomabe
declines reach as low as 13% of spawning potential. Currecit status comparedith these
RPsindicatesthatthe current total and spawning biomass are higher than assddig¥devels

(—— p® @nd 1.34) The likelihood profile analysis indicates a 0.5% probability

that™Yo "Y6 , which increases to 60% if a lower value of steepness is assumed. Some
of the more plausible alternative models are more pessimistic as are the conclusioas of
structural uncertainty analysis based on the @aked on these results above, and the recent
trend in spawning biomass, we conclude that bigeye tuna is approaching an overfished
state, if it is not already slightly overfished.

Analysis of currentdvels of fishing mortality and historical patterns in the mix of fishing gear
types indicates thatlSY has been reduced to less tlwaa-half of its levels prior to 1970 through

the harvesing of juveniles. Because of that and overfishing, considerable potential yield from the
bigeye tuna stock is being lost. Based on these results, we conclubSthdevelswould rise if
mortality of small fish were reducedhich would allow greater overajields to be sustainably
obtained.
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Figure BET1: Estimated annual recruitment (millions of fish) for the WCPO obtained tinerbase
model (run 3d) and alternative run 4b considering lower steepness (0.75)
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Figure BET2: Estimated average annual average spawning potential for the WCPO obtainétefrom
base model (run 3d) and alternative run 4b considering lower steepness (0.75).
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Figure BET3: Estimated annual average juvenile and adult fishing mortality for the@@btained
from the base model (run 3d, top) and alternative run 4b (battmmgidering lower steepness (0.75).
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Figure BET4: Estimates of reduction in spawning potential due to fishing (fishery impact =Y 61
YO ) by region and for the WCP@ttributed to various fishery groups (basese model). L = all
longline fisheries; PH/ID = Philippines and Indonesian domestic fisheries; PS assoc-sgimedeg and

FAD sets; PS unassoc = pwusgine school sets; Other = paledline fisheries andaastal Japan purse
seine.

e Summary of SAWP-05 (Further analysis of CMM 200801)

232. J. Hampton present €dM 20680 11 DNCEFCSCE20A05A-WR-05), o f
which presents a series of bigeye tuna stock projections to evaluate the effects of various exemptions and
exclusions in CMM200801, as requested at tHédth regular meetingof the WCPFC Scientific
Committee. Consistent with previous work, the projectionsleyeg two key model runs from the 2009
bigeye tuna assessment (run10 and runl4) combined with two assumptions regarding future bigeye tuna
recruitment $tock recruitmentelationshipand AV recruif). Elevenprojection scenarios were devised

8 AV recruit is theaverage recruitmemiver the period 199@007 in thebigeye stock assessment

41



and key indictors (F/Fysy and SB/SRsy in the terminal year of projections) estimated for each
scenario/assessment model/recruitment assumption combination. For the most part, individual exemptions
have a relatively modest impact on the indicators. It is again deratatstthat measures need to be
implemented across all fishery sectors with significant bigeye catches if meaningful reductions of fishing
mortality are to be achieved.

f. Discussion(Addressing four BET assessment working papers and evaluation of CMMO008
01)

233. There was general agreement that the 2010 bigesgessment made improvements to the
population model used. These improvements included: incorporating analyses of operational level catch
effort data, excluding inconsistent catch stpenposition observations applying revised selectivity
functions for the Philippine domestic fishery and longline fisherdssg purseseine catches corrected

for grab sampling biasand revising the assumptions for the relative weight of longline catch size
composiion data.

234. The developments respond to issues raised in relation to the 2009 assessment, in particular the
conflicts among the input dat a, and the model 6s
base model from which a large number of séngitanalyses were conducted to explore parameter and
structural uncertainty, as well recommendations being provided for future research. An evaluation of
CMM 200801, using the 2009 bigeye assessment madeestigated potential effects of hypothetical
management measures on bigeye stock status. There followed discussion on five main topics: i) input
data, ii) model structure and parameterization, iii) evaluatiocdMi 2008-01, iv) management advice,

and ) recommendations for future research, that are outlined below.

Input data

235. Descriptive examinations of input data were discussed to review the decisions made to exclude
certain data from the assessment model. Concern was expressed for the posdiblef effeoving non
Japanese length observations frome LL-ALL fishery input data, but this was necessary because
insufficient data were available to create a new fishery to hold these data, which were inconsistent with
the rest of the fishery. This wascognized as being an interim step; ideally, new fisheries will be defined
as the amount of data increases. Also, sswlle temporal and spatial variation in size data within model
regions was noted as a complex feature in the catckcemposition datahowever, this is difficult to
investigate in the absence of associated operational data that would aid in defining fisheries that
accommodate this variation.

236. Factors affecting longerm trends in size composition were discusseduding changes in
sanpling protocols, and operational factors suctseidepth. It was suggested that historical sampling
designs employed for bigeye be documentedhay may assist with resolving trends in these data.
Japanbs assistance with thata sanalysissof pusapines catthesite |t
composition data is requirad orderto be consistent with the substantial adjustment made to the catch
weights for grab sampling bias. Thisaralysis is proposed for the next bigeye assessment.

237. The discusen of analyses of operational level catffort data highlighted suggested areas for
additional work, although some were noted as not achievable. Despite being potentially very useful as
covariates of catch rates, no information on the time of set antiteeluction of technological aids (e.g.

GPS) has been recorded. Similarly, data for the period before the 1970s may be usefully added to the
analysis, but it currently includes no records for vesdehtification Fishing master is a potential
covariate but the records are either unreliable due to recording differences or simply unavailable. Areas
noted as worthwhile for future analyses of these data included separating the records fexalistaanid
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offshore operations. It was noted that the analidéntified a spatial stratification withiRegion 3 in
respect of areas north of 10°N whatbacore ar¢éargeed Although the bulk othe bigeye catch occurs
south of this latitude, it was propostat future assessmentthatthis stratification for ther input data
(i.e. catch size compositionse stratified

238. Discussion of analyses of aggregate catitart data identified the potentially unreliable steeply
declining trends in standamdid CPUE indices for regions 1 and 2 for the early period diintee series.
This has not been investigated in detail, but may be related to the phenomenon of highatattial
abilities upon establishment of a largeale fishery. However, assessing this feature within the
standardizatioms not immediately tractaél

239. S expressed appreciation regarding the information presented on data canflicteembers
encouraged the continued cooperation in improving the datasets used in the model.

240. CCMs noted the importance of the timely provision of input data to stock assessments, in order to
ensure there is sufficient time to undertake comprehensive stock assessments for reporting to the
Scientific Committee. Support was expressed foriH@PFCTechnical andComplianceCommitteeto

review the lateness in the provision of data for the 2010 assessments by some CCMs.

Model structure andparameterization

Recruitment and MSY
241. Steepness was identified as major source of uncertainty in the bigeye assessment, and@here was
lengthy discussion of this point in exploring means for better estimating this parameter.

242. S. Harley (SPCexplained that the effect olverestimatingteepesswas toincrease~ysyandto

reduceSBysy/ SB (i.e.toover esti mate the popul a) Usmgtbegesyltsob duct i
the structural uncertainty analysis, the effect of varying steepness on estimates of stock status was
illustrated.All model runs assuming low steepness (h = 0.55) indicated an overfished state, while almost

all runs assuming high steepness (h = 0.95) indicated the stottk m@dverfished A direct relationship

between steepness and the trend in annual recruitmastaoted, where for low steepness the increasing

trend in recruitments became magnified and implausible, making model results difficult to interpret.
However, high values of steepness, as estimated in the base model, were also considered to be
implausible On this basis, it was not possible to regard any one of the assessment models presented as
bei ng pliusides .t

243. The relationship between steepness and annual recruitments was discussed, and most likely
results from model parameters being estimatati ditempt to reconcile conflicts among input data. The
detailed analysis of longline operational caéffort data showed the progressive spatial contraction of

the fleet through time, which is consistent with the procedsypér stabilityin catch rategi.e. CPUE

may not be proportional to relative abundgndéis was offered as a potential factor contributing to the
model 6s estimate of an i ncr e aoff modgl runsringlicatkd thah tor ecr u
some extent, resdahg or accounting for conflicts among input data produces lower steepness values, and
further work in this area may produce steepness estimates that are more plausible. In the absence of this, a
detailed metanalysis of recruitment estimates for tuna amaalike species was suggested as being

useful for developing an approach to estimate steepness for bigeye, or to specify a range over which
management advice would be robust. It wasognizel that estimating steepness is a problem
experienced globallgmong RFMOsand has been an item considered within the Kobe process. Support
was expressed for a meeting of RFMO representatives to examine this issue and draft guidelines for
plausible values of steepness in the absence of supporting information.
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244. Interpretations of estimated trends in recruitment, and hence bipstesdd be made cautiously

S0 as not to readily attribute these to real changes in stock productivity. These trends are sensitive to the
CPUE time series used in the model fit, and it waschttat the trend commenced coincident with the
introduction of largescale purse seine operations in the-&880s. Given uncertainty in the causes of this
trend, which may be related to data for the early period, it was suggested that estimates tditagock s
may be more reliable they arebased on data for the most recent period, which are more informative of
the current population state.

245. The influence of the adjustment for grab sampling bias in mese catches dMSY estimates

was discussed, ewdt in a comparison of model runs including or excluding this adjustment. The higher
adjusted catches result directly in higher estimatedv8ly, but estimates of stock status are not
substantially different. The effect of differences in recent trendseiradljusted and unadjusted catches is
likely to account for this feature.

Growth

246. The importance of growth on model estimates of stock status was discussed, because in EPO tuna
assessments, tuna population models exhibit high sensitivity to.fhEarameter. It was explained that

the growth parametestion in MFCL is specific to the model age classes such.thas an extrapolation

beyond this range. No explicit examination had been done of the sensitivity of the current bigeye
assessment to thparameter. It was acknowledged that natural variability in growth occurs in tunas, with
temporal trends observed for southern bluefin, and temppedial differences in growth observed from
inferences from lengtfrequency data for WCPO bigeye. Thisrighility may be correlated to
environmental changes, making growth difficult to estimate.

Selectivity

247. Some uncertainty in selectivity estimates was acknowledged that relates closely to the size
composition data (i.e., lack of information on the samplngthods used) and to tempespktial
variation in vessel operations using the same method. Consequently, differences in selectivity estimates
for similar or related fisheries were identified in the assessment, but it is not clear what effect this has
uponestimates of stock status.

248. The assumption for asymptotic selectivity for the ChiAEaisvanese longline fleet was
discussed, and it was explained as being reasonable given the generally larger catch size compositions
compared to the Japanese longlinetfleNo speculation was offered for the effects of an alternative
assumption.

249. The impact orMSY associated with the introduction of largeale purseseine fishing was well
noted. This was illustrated through a comparison of the yiekdlecruit obtainedunder a pursseine
selectivity versus that from a longline selectivity. The significantly lower ypelerecruit obtained from
purse seining produced the precipitous decline in the dynamic or aMi®alat the time when this
fishery commenced large seabperation in the WCPO.

Evaluation of CMM 2008-01
250. Following the presentation of an evaluation of the predicted effects of components of CMM
200801 in deterministic projections of the bigeye model, there awdiscussionon the implications of
thiswork and that compared differences in the projection scenario results.
251. It was clarified that the evaluations undertaken were simply to demonstrate the likely effects of

components of the measure or other potential measures, and do not represent firemeainag
recommendations.
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252. The beneficial effect on stock status from reductions in-asllt bigeye mortality in the
Indonesian and Philippinisheries was noted in a comparison of runs 6 and 11. This benefit is
significantly offset by high potential fishgy mortality in the longline fishery, which is latent when not
constrained by catch limits in the future, evident in run 11. It was identified that model runs evaluating
different measures could produce similar outcomes. For run 2 the longline fresixdiaptien was
removed, and for run 8 purseine effort was decreased by 30%. Both runs produce similar, and
relatively modest, reductions in fishing mortality. It was explained that run 11 implements the objective
of the measure to reduce effort by 30%nir@001 2004 levels, whereas in practice under the measure,
purseseine effort levels can, and in fact hairereased relative to 2002004 levels; the provisional
2009 purseseine catches of bigeye are already higher than 2008 levels.

253. It was agreed thahis work would best be repeated using the updated 2010 assessment and the
latest available data. A suggestion was made that future evaluations that include measuresitih-close
seas areas redistribute this effort to other arbigh{seas or EEZS), rather than completely removing this
effort from the fishery, as this may be more realistic. It was also suggested that evaluations be repeated
using stochastic projections; although this would be very informative, it would not be possiitetie
timeframe of the next Commission meeting.

254. Suggestions were made for considering other management measures in undertaking future model
evaluations, including closures in the eastéigh-seas areas, and extending FAD closures. Also
suggested wersubstantive measures to reduce fishing mortality levels, involving complete closures to
high-seas pockets$o both purseseine and longline fishing, and large (50%) reductions in fishing effort
relative to 20012004 levels.

Recommendationgor future research

255. Strong support was expressed for continuing the analyses of operational levelffratatata. It
was also accepted that for future analyses of these data that records forwdittarand offshore
operations be separated.

256. It was suggested that when input data (including catch size compositiens)lated for the next
assessmenRegion 3 should be spatially stratified in respect of the areas north of 10°N, albacere
are targeed Also, reanalysis of purseeine cath size composition data is required orderto be

consistent with the substantial adjustment to catch weights for grab sampling bias.-3iedysis is
proposed for the next bigeye assessment.
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Figure BET5: Temporal trend in annual stock status, relativBBgsy (X-axis) andFysy (y-axis)
reference points for the base model (run 3d, top) and alternative run 4b (bottom) considering lower

steepness (0.75).
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Figure BET6: History of annual estimates MSY compared with catches of four major fisheries
sectorsDecliningMSY results from the chamgn selectivity of fishing gear and increases in catches of
small bigeye.

g. Stock status and trends

257. SC6 selected run 3avhich had a steepness estimated at 0.98 (hereafter referred to as the base
model) to represent the stock status of bigeye tuna and considered run 4b to illustrate status assuming a
lower value to steepness (0){%able BET1).

258. S agreed that the value of steepness is difficult to estimate in assessment models and the
estimated value of 0.98 should be considered uncertain. Most estimated values of steepness in sensitivity
runs were >0.95; however, the actual value of steepneshddVCPO bigeye stock currently remains
unknown. As a comparison to the base modeb 8iidse to also represent stock status with a value of
0.75 which was the migoint of five steepness values (representing the rangé @%b of plausible
steepness vaés) considered in sensitivity runs in the 2010 assessment.

259. For the base modeD 7O s estimated at 1.41Indicating that overfishing is occurring

for the WCPO bigeye tuna stock and that in order to reduce fishing mortalifj¢stcaR29% reduction in
fishing mortality is required from the 2008008 level Fig. BET5). Considering historical levels of
fishing mortality, a 31% reduction in fishing mortality from 2004 levels is required (consistent with the
aim of CMM 200801), and a 2% reduction from average 2004004 levels.

260. Current stock status in the base model indictdtasthe current total and spawning biomass are
higher than associateddSY levels ( p® cand 1.34) This indicates thathat the
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WCPO bigeye stock is not in an overfished state (Table BEIGLIBETS5 top) if the spawning biomass
reference period is 2002008. However, if the spawning biomass period is considerbe 2009, then
the spawning biomassfisrther reduced¥6 7TY6 =1.17).

261. Stock status results with regardMtsY RPsare far worse when a lower (0.75) value of steepness
is assumed, run 4b requires a 49% reduction in fishing mortality is required from thiQ®%evel to
reduce fishing mortality t&usy. The stock is in a slightly overfished stétéé  7Y& = 0.97) when

the lower value of steepness (0.75) is assumed.

262. The bigeye assessment in 201@dsnparable to the 2008 and 2009 assessment (Table BET2)
although there are differences in catch and effort data, size frequency and a few different structural
assumptions. The primary differences are revisatdh estimates for all fleets from Indonesial dme
Philippines; exclusion of some size data from the Philippised increased purseine catches based on
experimental spill samples.

263. In comparing the 2009 and 2010 assessment using thehd@méime window (20012004) the
2010 base model is more optimistigth anF.n/Fusyestimate of 1.25 comparedth 1.53 in run 14 of
the 2009 assessment (Table BET3).

264. An analysis of current levels of fishing mortality and historical patterns in the mix of fishing gear
types indicates thaMSY has been reduced to less tt@rehalf of its levels prior to 1970 througtine
harvesing of juveniles Fig. BET6).

Table BET1. Estimates of management quantities for selected stock assessment models from the 2010
base model (run 3@&nd alternative run 4lgonsidering lower steepness (0.75). For the purpose of this
assessmenficurrend is the averagever theperiod 20052008 andiatesbis 2009.

run3d rundb

(base) (h=0.75)

0 147,506 147,774

0 126,769 127,040

0 YO 73,840 65,840

0 70 Yo 2.00 2.24
0 70 Yo 1.72 1.93
O 0.71 0.51

O 70 1.41 1.97
Yo 651,500 722,400

YO TYO 0.24 0.31
Yo TYO 0.32 0.30
Y6 TYO 0.28 0.26
Yo TYO 1.34 0.97
Y6 TYO 1.17 0.85
YO TYO 0.17 0.18
YO  TYO 0.15 0.16
Steepnesd 0.98 0.75
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Table BET2. Comparisorof WCPO bigeye tuna reference points from the 2010 base model (steepness
estimated as 0.98%hown in parentheses is the alternative 2010 run (steepness assumed as 0.75), ranges
of six sensitivity analyses in the 2009 assessment and base model andityeasdlyses in the 2008
assessment.

Management 2010 assessment
quantity Run3d (Rundb) 2009 Assessment 2008 Assessment
Most recentcatch | 126,769 mt (2009) | 134 315 mt (2008) 143,059 mt (2007)
MSY and 13,28283mr:1§?§16185mt Range: 52,120 ~ 67,800 mt| Base case: 64,600 mt
MSY (recent R) mt) ’ ’ Range:110,000 146,114 mt| Range: 56,800~65,520
1.41 (1.97) _ _ Base case: 1.44
Feurrentd Fusy Range: 1.51 ~2.55 Range: 1.33 ~ 2.09
1.39 (1.09) , N Base case: 1.37
Beurren/Busy Range: 1.11 ~1.55 Range: 1.02 ~ 1.37
1.34 (0.97) ) _ Base case: 1.19
SBuuren/SBusy Range: 0.85 ~ 1.42 Range: 0.76 ~ 1.20
0.94 (0.56) , N Base case: 0.94
Yecurend MSY Range: 0.12 ~ 0.92 Range: 0.50 ~ 0.97
0.23 (0.24 Base case: 0.26
Bcurrent/Bcurrent, F=0 ( ) Range: 0.18 0.29 Range: 0.20 ~0.28
SBeurrent SBeurrent, =0 | 0.17 (0.18) Range 0.11 0.19 Not available

Table BET3. Comparison of the fishing mortalitglated quantities for assessments conducted in 2009
and 2010 bigeye stock assessments based on vht®¥salculation time periods.

qult (F/ Fcurrent) Fcurrent /FMSY
Run 200204 | 2004| 200508 200104 | 2004 200508
2009 runl4 0.65 0.50 1.53 1.99
2010 base model run3d 0.80 0.69 0.71 1.25 1.45 1.41
2010 run4b (steepness=0.75) 0.57 0.49 0.51 1.76 2.05 1.97
h. Management advice and implications

265. S recommended a minimum 29% reduction in fishing mortality from the average levels for
2005 2008 with the goal of returning the fishing mortality rate FQsy Recommended reductions in
fishing mortality change between stock assessments and between théntiimesin which MSY levels

are calculatedThe current recommendation equivalent to a minimum 31% reduction in fishing
mortality from 2004 levels, and a minimum 20% reduction from average 2004 levelsCurrent stock
status indicateshat the current total and spawning biomass are higher than assoM&¥dlevels

(—— p® and 1.34)

266. The base modalstimate of thé . eni/Fusyratio in the 2010 assessment was 1.25 and lower than
the estimate (1.53) in the run 14 of the 2009 assessment when estimated over thMeS¥awiadow
(2001 2004), thus stock status is more optimistic in the 2010 assessment.
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267. Interpretation of stock status with regardM&Y RPsand associated fishing mortality reductions

are highly dependent on the steepness in the stock recruitelatibnshp. Steepness is difficult to
estimate andtherefore generally uncertain. S&Cnotel that the current stock status may be overly
optimistic as estimated steepness (0.98) is essentially onewliEreby recruitment is completely
independent of spawning bi@ss. If steepness is substantially less than 1, then the interpretation of stock
status is more pessimistic and greater reductions in fishing mortality will be required to FBRsain
suggesting that the stock may be in an overfished state.

268. Overfishingand the increase in catch of juvenile bigeye have resulted in a considerable reduction
in the potential yield of the WCPO bigeye stock. &ebncludel that MSY levelswould increase if the
mortality of juvenile bigeye was reduced.

269. Considering the late sabssion of bigeye data, $Qighlighted the importance of improving the
timely provision of all data necessary for stock assessment purposes and edcall@g#1s to provide
data in accordance with the WCPFC data rules for scientific data to be prtavitiedCommission.

270. S reiteratedthe advice from SC5 on the efficacy of CMERDO801 in reducing fishing
mortality:

i. CMM-200801 is likely to achieve one of its objectives: not exceeding levels of fishing mortality
on the WCPO yellowfin tuna stock beyotite level experienced either in 2004 or the annual
average of the period 200004.

ii. However, even if fully implemented and complied with, CMI@#0801 is extremely unlikely to
achieve its most important objective: reducing fishing mortality on the WC§&ydituna stock
to at least 30% below the level experienced either in 2004 or the annual average of the period
2001 2004. Furthermore, if the high seas pockets closure results in effort being transferred to
high seas areas to the east, where bigeye tumerglly form a greater proportion of the purse
seine catch, the objectives of CMR0O0801 will be everess likely to be achieved.

i Further evaluation of CMM -200801

271. WCPFCS6 requested that work be undertaken at SC6 and TCC6 to support Hongard a new

package of measures for consideration at WCPFC7. Some of the changes made to the assessment this
year, such as the improved data on Philippine and Indonesian catches, may improve the quality of
scientific advice.

272. In considering this requesSG5 recommended that theeience services provider undertake the
following analyses for WCPFC 7:
1 A set of generic projections based on the following specifications
0 Based on bigeye run 3d from the 2010 assessment
o Using recent average recruitment in detieistic projections
o Considering stepped changes in catch and effort from 2012 (30% increase to 50%
decreases) for:
A longline catch
A purseseine associated effort
A domestic fisheries in Indonesia and the Philippines

°Thetermfid o me s t i cis Usad solvaver alldisheries based in Indonesia and the Philippines within the

Convention Statistical Area that catch tuna. The scientific work of the WCPFC redatieefsom all fisheries (that

is, through the range of the stocks), including archipelagic wateesisure that stock assessments are able to

incorporate the total fishery removals from the stodkoo wever , t he Commi ssionds conser
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0 Repeated for the basase model for yellowfin and skipjack tuna
1 Additionally, three specific projections will be undertaken

o Continuation of the provisions &MM 200801 into the future, incorporating any new
information regarding the implementation in 2009 and 2010.

o0 Asabove, but with all the exemptions and special provisions removed.

o Continuation of provisions dEMM 200801 into the future with the additionhigh-seas
purseseine closure as announced by the PNA (Attachidgntith an assumption of no
redistribution ofeffort.

0 Assumed patterns of catch and effort for 2010 and 2011 will be based the provisions of
CMM 200801. It will also incorporate fishery behavior observed during 2009 and 2010
underCMM 200801.

o0 Changes in catch and effort for the generic projectigiisbe from 2012 onwards and
will be relative to 2011 levels (as allowed undéMM 200801 assuming full
compliance), but wi || al-x0m0 4b el erveed osrot efdr orme
agreements (e.g. see Attachment EBM 200801 for longline vales).

6.2 WCPO yellowfin tuna

273. No new information on the stock status of this species was presented to SC6; therefore,
management recommendations from SC5 are maintained.

6.3 Requests from CMM-200801

274. The Secretariat reported that no information walsmitted in accordance with paragraph 39 of
CMM-200801 for fishing effort or proposals of effort data from other commercial tuna fisheries provided
by CCMs.

275. The review of CMM200801 and recommendations are contained uAdenda ltent.1.
6.4 WCPO skipjack tuna

a. Summary of SC6SA-WP-07 (Recent status of Japanese skipjack fishery in the vicinity of
Japan)

276. K.Uosaki(Japan presented the paper fAiRecent status of
of J aNCRFCEC6Q0105A-WP-07).

277. Japano6s fisheries indices are reviewed for sk
catch and nominal CPUE shows no sign of decreasge skipjack population in th®/CPO equatorial

region, there was some sigtiat possibly indicat adecreas in the population in the vicinity of Japan.
Thoseinclude i) a sharp decrease occurred in skipjack catch in 200&e region northeast for the
middle-sized poleandline and offshore pursseeine fisheriesii) the nominal CPUE for skipjack for the
midde-sized poleandline fishery somewhat shifted from a high level during 2Q0D6 to a lower level

during 20072009 iii) the end of the fishing season came earlier for the midsiieed poleandline

fishery inthe mostecentthreeyears (20072009) andiv) the skipjack catch for the trdishery haseen

at alow level at least since 2005. It is necessary to monitor fisheries indicat@fully for skipjack in

the vicinity of Japanand to conduct stock assessment for the WCPO skipjack covetirggentire

measures (CMMs), including CMIZI00801, do not extend to the domestic fisheries in archipelagic waters or
territorial seas of the Convention Statistical Area, wl
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distribution of its population, so that population dynamics can be explained not only for the population in
the equatorial region but féine northern region.

Discussion

278. S noted that in 200%nd so far in 201,Gunacatches have also beesw in Australia it has

also been hypothesised that the increase in exploitation in the equatorial region may be impacting the
fisheries in the temperate region. An alternative hypothesis proposed is that the interannual variation
observed is explained lmhanges in oceanography and environmental conditior&wa€ advised that in

Japan they expect the Kurosh@urrent to impact the trolfishery in the coastal region; however,
oceanography is unlikely to explain all variapand it is likely that otheenvironmental or population
dynamics have impacted the catch over the last few years.

279. S also noted that there was anecdotal evidence that 2010 skipjack catches may have improved
in Japan. S6was advised that catches in the first half of 2010 are a little higher than those observed in
the first half of 2009but areless than those in the recentyiéar averagehowever it is not yet possible

to estimate the 2010 catch reliably.

280. SO also sought clarification on whether pa@edline vessels used live baand whetherbait
availability may be impacting the catch. @@as advised that in Japalive anchovy is the most
commonly used bait and its population level is high. It is unlikiet any variation in the anchovy live
bait supply is impacting skipjack catch.

b. Summary of SC6SA-WP-08 (A standardized CPUE analysis of the Japanese distamtater
skipjack pole-and-line fishery in the WCPO, 19722009

281. A. Langley ¢onsultant toS P C) presented the paper AA stand.
Japanese distamtater skipjack polandline fishery in the western and central Pacific Ocean (WCPO),
19722 0 0 9 0-SA-\BRI8).

282. Since 2000, stock assessments of skipjack tuna in the WCPOQirttawvporated standardized
CPUE indices derived from the analysis of catch and effort data from the Japanemsedpole fishery.

The resulting indices represent the principal index of stock abundance in each of the model regions and,
consequently, areidghly influential in the assessment. The methodology used to derive the skipjack
CPUE indices was reviewed at the jassessment workshop held at SPC in April 2010. A key
recommendation of the workshop was to initiate a collaborative study between SANRBE®F to

analyze the operational CPUE data and provide revised CPUE indices for inclusion in the 2010 skipjack
stock assessment.

283. The study applied a deltagnormal GLM approach to derive indices for the two equatorial
regions of the WCPO from distanater fleet logsheet data. The resulting indices differ considerably
from the indices incorporated in previous assessments. The indices for the western equatorial region
exhibit a decline over the study period (182@09), although most of the declinethe indices occurs

during the late 1980s and early 1990s. There is concern regarding potential sources of bias in the indices
related to large changes in the operation of the-gtHine fleet during that period. The indices for the
eastern equatorial regi are relatively stabléuring1972 2001 and then tend to be lower for 202209.

Despite concerns regarding the reliability of the indices, it is concluded that the current indices represent
the best available indices for incorporation in the 2010 Wa&gesk assessment.
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Discussion

284. SO asked for clarification on whether operational data included zero catch, and if not, whether
this would impact the use of the binomial component of the delta lognormalw&€ advised that the
Japanese polendline data includes zero catch and that for pebetline, schoolsconsistpredominately

of skipjack with few bycatch species. Searching for schools is a very important factor for stamglardi
effort, and the zero in the binomial is useful as a proxy for enepuate.

285. S agreed that the use of the delta lognormal was sensible, because during periods of high
abundance (with few zeros) the binomial can become saturated. Inclusion of the lognormal is an
appropriate method for modeling such situationss 86osuggested that the use of WCPO tagging data
(pole-andline tagged fish) and Japanese training vessel data might be worth interrogating to provide
insights into the dynamics of vessel operationsthedrequency of school encounseSG5 was advised

that gperational data only include a midday location and aggregated catch for that day, and consequently
it is not possible to include tiraf-day effects in the standagdtion.

286. S5 noted that itwas likely that the year and bird radar 1 effects may be confounded as evident
through the tight confidence intervals on the index before 1986 and increased uncertainty after 1986 when
the bird radar 1 was first introduced into the fishery. The GLM carngsenthngle such effects and it was
noted that more worlas required to resolve this issue.

287. S also noted that careful attention needs to be applied when scaling the delta lognormal as an
index of abundance.

C. Summary of SC6SA-WP-09 (Standardized CPUE for a skipjack caught by Japanese
offshore poleand-line fishery in the northern region of the WCPO)

288. H. Kiyofuj.i (Japan) presented the paper f@fAStant
offshore pole and line fisheryintlheor t her n regi on of wes WEPFRESCENnd cent
201065A-WP-09).

289. The same method used WYCPFGSC620105A-WP-08 (Langley et al. 2010) was applied.
CPUE indiceshowed different results from the last stock assessment in 2008 and thncteage after
1990wasnot identified. This indicatethat the effects of vessmlentification(good or poor catchability)
were highly considerable.

Discussion
290. No comments
d. Summary of SC6SA-WP-10 (Stock assessment of skipjack tuna in th&/CPO)

291. Si mon Hoyle (SPC) presented fAStock assessment
Paci fic GMAPAR). TheeBeCive summary follows.

292. This paper preseadthe 2010 assessment of skipjack tuna ini@&PQ The assessment uses the
stock assessment model and computer software knowtF&d.. The skipjack tuna model is age (16
guarterly ageclasses) and spatially structured. The catch, effort, size composition, and tagging data used
in the model are groupedtn17 fisheries (a change from 24 fisheries used in the 2008 assessment) and
guarterly time periods from 1952 through 2009.
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293. The current assessment incorporates a number of changes from the 2008 assessment, including:
1 Updated catch and size data,;

1 UpdatedJapanese tagging datahich now include Japanese tags released in the southern
regions. The final runs of the current assessment did not include tag releases and recoveries
from the recent SP@TTP tagging programmes, but these data were considered during the
assessment dev@ment.

1 A-revised (and considerably different) standzedieffort series for each region was included
based on a new GLM analysis of catch and effort data from the Japanesevhstagole
andline fishery.

1 A new threeregion spatial structurewhich efectively condensethe previous multiple
northern regions into a single northern region and inmgptvge equatorial regions that cover
similar areas to the equatorial regions in the bigeye and yellowfin stock assessments
(although they extendafther southio 20°S).

294. In addition to these changes, a large suite of additional models were run to aid the development of
the final base model, which is considered the most plausible modethanefore the model on which
management advice should be based. Thsitbaty of the base model to key assumptions (i.e. regarding

the stock recruitment relahship, natural mortality, CPU&me series, and purseine catch data) were
explored via sensitivity analyses. The results of these analyses should also berembnsiden
developing management advice.

295. A number of trends in key data inputs were noted as particularly influential for the assessment
results. For the northern region, there was little contrast in the Japanesaglaie CPUE timeseries.
However, bth the southern region Japanese foidline CPUE time series showed declines, with
greater decline ifRegion 2. This contrasts strongly with the trends apparent in the previous assessment,
and is the main reason for the somewhat different results.

296. The large tagging dataset, and associated information on tag reporting rates, is relatively
informative regarding stock size. The relative sizes of fish caught in different regions are also indicative
of trends in stock size, mediated though growth, total dityrtand movement rates.

297. Overall, the main assessment results and conclusions are as follows.

1) As with other tropical tunas, estimates of natural mortality are stronghgpeggfic, with
higher rates estimated for younger skipjack.

2) The model estimates significant seasonal movements between all three regions. The
performance of the fishery in the eastern region has been shown by other studies to be strongly
influenced by the prevailing environmental conditions with higher stock abuadand/or
availability associated with El Nifio conditions (Lehodey et al. 1997). This is likely to be at least
partly attributable to an eastward displacement of the skipjack biomass due to the prevailing
oceanographic conditions, although this interarci® not explicitly parameterised in the current
model.

3) Recruitment showed an upward shift in the 1h880s and is estimated to have remained at a
higher level since that time. Recruitment in the eastern equatorial region is variable, with recent
peaks irrecruitment occurring in 1998 and 20@005 following strong El Nifio events around that
time. Conversely, the lower recruitment in 20RQ03 followed a period of sustained Lafhli
conditions. Recruitment since 2005 is estimated to have dipped and tbeareel; but the most
recent years are poorly determined due to limited observations from the fishery.
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4) The biomass trends are driven by both fishing mortality and recruitment. The highest biomass
estimates for the model period occurred in 19880 and in1998 2001, immediately following

periods of high recruitment. Very high recruitment is estimated to have occurred 220684 but

biomass has been constrained by higher catches. The model results suggest that recent skipjack
population biomass has beenver than previously observed.

5) The biomass trajectory is influenced by the underlying assumptions regarding the treatment of
the various fishergpecific catch and effort data sets within the model. The Japanesanpidiiee

fisheries are all assumed twmve constant catchability, with any temporal trend in efficiency
assumed to have been accounted for by the standardization of the effort series. The estimated
CPUE trends are influential regarding the general trend in both recruitment and total bioemass ov
the model period. For all regions, there is a good fit to the observed CPUE data. This indicates
reasonable consistency between the CPUE series and the other sources of data within the
assessment model.

6) The model also incorporates a considerable amofutatgging data that provides information
concerning absolute stock size during the main tag recovery period. For the equatorial regions, the
most informative data in the model are from an intensive tagging programme that ceased in the
early 1990s with m&t tag recoveries occurring over the following 18 months. This tagging
programme occurred prior to the expansion of the fisheReigion 3 in the midate 1990s and,
consequently, given the low exploitation rates, fewer tags were recovered from this €gitnis

basis, the level of absolute biomas&Reygion 3 is likely to be less well determined thanRegion

2.

7) Data from the recent SPETTP tagging programe were included in preliminary runs of the
current assessment model, but the data need fuyntbparation before they can be fully integrated.
Analyses of the SPE@TTP data outside the assessment model were consistent with the conclusions
of this assessment.

8) Within the equatorial region, fishing mortality increased throughout the model peidoid an
estimated to be highest in the western region in the most recent years. The impact of fishing is
predicted to have reduced recent (208) biomass by about 50% in the western equatorial
region and 25% in the northern and eastern regions. For tine €ock, the depletion is estimated

to be approximately 40%.

9) A range of sensitivity analyses undertaken indicate that the main conclusions of the
assessment are relatively insensitive to most of the model assumptions investigated.

10) Based on estimates Oﬂ:currem/EMSY and Bgypeny/ Busy from the base model and

associated sensitivity grid, it is concluded that overfishing of skipjack is not occurring in the
WCPO, nor is the stock in an overfished staldese conclusions appear relatively robust, at least
within the statistical uncertainty of the current assessment. Although the current2@igplevel

of exploitation is well below that which would provide the maximum sustainable yield, recent
catches have increased strongly and the mean catch forZIm#Ebof1.4 million mt is equivalent

to the estimatedMSY at the assumed steepness of 0.75. The maximum yield at the somewhat
higher recruitment levels of the past ten years (12908), and assuming steepness of 1, is 1.8
million mt. Fishing mortality and recriment variability, influenced by environmental conditions,

will both continue to affect stock size and fishery performance.

Discussion

298. SO thanked thescierce servicesprovider forits presentatioron the skipjack assessmerand
supported the principal conclusions that skipjack is moderately exploited; that the stock is neither subject
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to overfishing nor overfished; and that biomass trends are now more realiien@&@sed that the base

case (run 41) of the stock assessmens houl d be the basis for tthe Comil
appreciated the improvements made, particularly the revised staedipdieandline effort series, and
thanked SPC, Japan, and the Japanese and SPC scientists for this Bonkte®iCtha this was an
excellent example of collaborative work. The skipjack stock is critically important to the sustainable
development of many Pacific Island countries. Although the assessments continue to show that the stock
is currently only moderately expleil and fishing levels are sustainable, they also indicate that current
catch levels are supported by relatively high recruitment and could decline, and SC would like to see
work to improve the skipjack model continued as a priority so that CCMs can aleddystand what is
happening if there are any changes in the status of this sto6ka@®€x that it is important that future
improvement includes the provision of information to assist teiidl allowable effort

299. S agreed with the identification of the run with steepness of 0.75 as the base case for the
purpose of advice on stock status.63€cognied that steepnessdpreviously been estimated at higher

levels and that the steepness assumption is a large source of uncertainty in the assessment. However, as a
matter of practice, given the influence of steepnes$ €@gested that in general, when steepness is
assumeddr the base case, one model option could be run with estimated steepness. Howewears SC
advised not to interpret steepness estimates as informative about the true value of steepness.

300. S noted that this assessment indicdtes fishing is now having significant effect on stock

size, especially in the western equatorial region. The choice of steepness has important consequences for
interpreting stock status; however, it was evident fromV#”A10 that, although the stock may not be
experiencing overshing or be in an overfished state, it was likely that significant increases in effort
would result in only minoincreases in catch. Some CCMs stated that the management of fleet numbers

in the WCPO shouldecognizethis, because reducing existing capatsta difficult task.

301. Clarification was provided that SWP-10 used run 41 as the base case, and that this model
included Japanes#ie Regional Tuna Taggingrojectandthe Skipjack Survey and AssessmEnbject
tagging data. S€noted that the inclusion of smaHlscale or opportunistic tagging campaigns in the
skipjack stock assessment was an excellent developarahtencouraged further work to include such
data in future stock assessments.

302. SO encouragegromptdata preparatin and analyses on PTTP dateorderto allow its use in

future stock assessments, possibly in the next yed.d&Cussedhat improving the modeling ofthe

large number of tag returns occurring during the mixing period in PTTP data may be an initial area of
work to pursue.SC6 noted that estimating F level using PTTP das well as RTTP and SSAP data
independently othe MFCL model estimate, will pmde informationfor understanithg the status of

stock utilization.

303. SO suggested that work should be undertaken to develop a usablespimseCPUE index,
recognzing the difficulties that this might entail, and would appreciate further informatiorowantlris
might be approached.

304. S5 noted that the addition to MFCL to include reporting rates associated with fisheries and
tagging programmes was an excellent developmerand has significantly improved the skipjack
assessment. $wvas informed that diffemt growth rates for different regions could notrbedeled
explicitly in MFCL. This is currently managed by modeling the data outside of MFCL or by excluding
particular datasets. S&was also informed that there are plans to modify MFCL to include primms
movement rate This will allow for time variant movement rates and the option of including
environmental covariates on this prior.
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305. S@Gdiscussed the strong influence that the growth curve has on the stock assessment for skipjack
and the difference between that estimated by the stock assessment model and that estimated from otoliths
in the study by Tanabe et al 2003.654id note that thgrowth rate estimated by Tanabe et2803 may

be more suited to temperate habitats where the majority of the fish were sampled. MFCL currently uses
length data foestimatng the growth curveandtheinclusion of supplementary aga-length data would

be beneficial. The commencement of an otolith collection promeafar skipjack was identified as an
important future task of the SC. 8@as informed that an estimate of skipjack growth from fish collected

in thewaters of Vietnam is apparently higher.

306. S5 was advised that natural mortality estimates for fish <6 months of age are poorly estimated
as they do not enter the fishery until a later age.

307. SO was also advised that the base case recommended-WRS¥0 modeledthe entire stock.

This was considered an improvement to the 2008 base case, which was restricted to equatorial regions.
The revised spatial structure of the 2010 stock assessment removes many of the issues (e.g. cryptic
biomass) that restricted the 208#®ck assessment base case to equatorial regions. It was notd& Yhat
estimates for 2008 and 2010 for equatorial regions were similar.

308. SC6 noted that it would be desirable for the assessment team to conduct a future projection
considering that fishing mortality has increased significantly in recent,ya@ilsgave greater impact to

the stock biomass in the western equatorial region. It \weeed that run 41 would be used for this
projection. Projections for skipjack in MWP-01 use the 2008 stock assessment and are presented to
illustrate the stochastic projection methodology only.

309. SO was informed that spawning biomass estimates werepmided becauseskipjack are
estimated to be mature in the model at agenti consequently estimates differ little from total biomass.
S(6 was also advised thapawning biomassstimates are likely to vary when the maturity ogive is
altered to includemawning potential, but this has not yet been included in the skipjack stock assessment.
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Figure SKJ1: Estimated quarterly recruitment (millions) by region and for the WCPO for thechase
analysis. The dashed line represents the average recruitméim entire period. The shaded area for the
WCPO indicates the approximate 95% confidence intervals.
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Figure SKJ5: Temporal trend in annual stock status, relativB,jgy (x-axis) andFysy (y-axis) reference
points, for the model period (1972009). The color of the points is graduated from white (1972) to dark

purple (2009).
e Stock statusand trends

310. SC6 selected run 41 as the base modalNicedno r epr
skipjack tuna. A value of 0.75 was chosen as thepuidt of the range of steepness values considered in
the 2010 assessment. Similar to bigeye tuna, the actual value of steepness for WCPO skipjack currently

remains unknown.

311. Fishing mortalityrates tended to be higher during the last decade than for the preceding period
and fishing mortality and biomass indicators relativeM8Y started to move to 1.0, although they
remained substantially below tHeysy level (Fgyren/ Fusy = 0.34 (Table SKJ1). The stock is not in an

overfished statdecauseéiomass is above thBysy ( Bcu,rem/ I§MSY: 2.42) Table SK2 compareRPs
betweenthe 2010 and 2008 assessmeatsd the key conclusions based MISY quantities between
assessments are similar.
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Table SKJ1: Estimates of management quantities for the 2010 base model. For the purpose of this
assessmenficurrendis the average ovehe period 20052008 andiatesbis 2009.

2010 base cas

0 70 YO
o 70 Y
0
"O 70
Yo
Y6 TYO6
Y6 Yo
Y6 TYO
Y6 Yo
Y6 TYO
Y6 TYO6
Y6 TYO
Steepnesdj

1,406,358

1,575,287 (spill

sampling)
1,375,600
1.02
1.15
2.94
0.34
4,433,000
0.27
0.72
0.61
2.67
2.27
0.60
0.55
0.75

Table SKJ2 Estimates of reference points from the 2010 and 2008 skipjack tuna stock assessments. The

spatial domain of the 2008 assessment was limited to the equatorial region of the WCPO.

Managementquantity 2010 Assessment 2008 Assessment

1,546,436 mt (20077

Most recentcatch 1,575,287 mt (catch based on spill 1,726,702 mt (2007

sampling§ 1,410,389 (WCPO catch based on spill
sampling)
MSY 1,375,600 mt 1,280,000 mt

Yecurrend MSY 0.80 0.70
Bcurrent/Bcurrent, F=0 0.63 0.66
I:current/FMSY 0.34 0.26
Bcurrent/BMSY 2.24 2.99
SBurrent SBusy 2.67 3.82

2Total catch in 2009 of 1,789,979 mt based on grab sampling
P Equatorial region, based on grab sampling
¢ WCPFC regiomt, based on grab sampling.
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f. Management advice andmplications

312. Catches in 2009 increased to a historical high of ~1.8 million mt. This is significantly above the
estimatedVISY of ~1.35 million mt. The assessment continues to show that the stock is currently only
moderately exploited and fishing mortality levels are sustainable. Catch rate levels are likely to decline
and catch should decrease as stock levels are fished ddwaYdevels Due to the rapid change of the
fishing mortality and biomass indicators relativeM8Y in recent years, increases of fishing effort should

be monitored.

313. Fishing is having a significant impact on stock sespecially in the western equatorial region
and can be expected to affect catch rates. Additional {seiae effort will yield only modest gains in
skipjack catches and may result in a corresponding increase in fishing mortality for bigeye and yellowfin
tunas. The management of total effort in the WCPO should rezotins.

314. There is concern, yet to be substantiated, that high catches in the equatorial region could result in
range contractions of the stock, thus reducing skipjack availability to highiende (e.g. Japan,
Australia, New Zealand) fisheries.

315. Noting the uncertainty in pursseine species composition, $Curged the Commission to
continue improing estimates of pursgeine composition data. 8Cequested CCMsport states, flag
states andessel operators to support efforts for paired spill and grab sampling together with the effort to
collect cannery data.

6.5 South Pacific albacore
a Stock satus and trends

316. SO noted that it may be necessary to obtain progress on some of the biologicaltbatdiesre
discussed in the Biologtheme before useful results can be obtained from a new assessment, but noted
that there have been substantial differences betweenediffassessments over time and between model
configurations, and it is important to reduce the uncertainty in the assessment to support work on more
comprehensivenanagement arrangements than those includ€iib 2005-02.

317. SO noted that the albacore assessment should be kept up to date because of increasing effort on
this stock. CCMs also encouraged that any future worlsarth Pacific albacore tuna should include
effects of oceanographic changend address possible localptiion.

b. Management advice and implications

318. No new information on the stock status of this species was presented to SC6; therefore,
management recommendations from SC5 are maintained.

6.6 South Pacific swordfish

a. Stock status and trends

319. WCPFCS is anticipated to review CMM 2008 in 2011. Several CCMs noted that a new
assessment fdgouth Pacific swordfish should be planned for next yaadthat additional discussian

should consider any information available on this assessment, imgloow it may be possible to extend
the spatial scope of previous assessments to include thecemtithl Pacific.

64



b. Management advice and implications

320. The advice from SC5 should be maintaineehding a new assessment or other new information.
6.7 Southwest Pacific striped marlin

a. Stock status and trends

321, S@Bnoted that following Australiads request to
work plan as a high priority, Australia, New Zealand and SPC collaborated in the development of two
funding proposals in 2010. However, despite the high pyioainking for such an assessment, both from
WCPF® SC andAFMA, proposals did not receive funding in 201063Gted that Australia has sought
domestic funding for a revised southwest Pacific striped marlin stock assessment several times since the
last asessmenbut without success. It was noted that given the last stock assessment was carried out in
2006, an updated assessment is urgently needed. It was proposed that SPC be tasked with carrying out a
revised stock assessment for presentation at SC7.

b. Management advice and implications

322. S5 noted that no stock assessment was conducted for southwest Pacific striped marlin in 2009;
therefore, the stock status description and management recommendations from SC2 are still current.

6.8 North Pacific striped marlin
a. Stock status and trends

323. A 2010 published studsefined the ISQ007 assessment by conducting two assessment scenarios
to account for different hypotheses about the steepness (0.7 and 1.0) of theatatkent dynamics.

The pobable status of North Pacific striped marlin indicated Ei&{sy (2001 2003) was 3.67 under
scenario landwas1.90 under scenario 2. Corresponding estimates of striped marlin biomass were below
Susyand ranged from 29% @&,syunder scenario 1 to 44% Sysyunder scenario 2. In relation MSY-
basedRPs striped marlin was experiencing overfishing and the stock was considered depleted under each
steepness scenario. The ISC reported that sstaak scenario (WCPO and EPO) stock assessment for
striped marlin will be completed in 2011.

b. Management advice and implications

324. SO recommended that WCPFC7 further develop a measure for the conservation of North Pacific
striped marlin given the higiishing mortalityof this species

325. SO noted that considerable effort towards a CMM was made by an informal working group at
WCPFC6. However after four rounds of revisionghe proposed CMM was unsuccessful. As a
consequence, this species was identifieat t hat meeting as a priority f
towards the development of a CMM. new stock assessment is scheduled for 2011 under a different

stock scenario. S&recommenddas a precautionary measure that the Commission consider adopting an
interim measure for 2011, which would be revised pending a nhew striped marlin assessment.

326. If the WCPFC decides to control the fishing mortality rateNorth Pacific striped marlin as
advised by ISC, it could do so through limits either on fishing effort or on catch, or through other
controls. If it decides to limit catches, it would be helpful to know the levels of catch that correspond to a
range of réerence fishing mortality rates. Therefore, pending a new striped marlin assessment to be
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conducted by ISC, SErecommendd that WCPFC7 request ISC to provide estimated catch levels
corresponding to average fishing mortality during 2GWD3 and fishing nortality RPs,including Fysy
andF at various spawning potential ratios.

327. SO requestda clear direction on how the WCP&Gcierce services provider will work with
ISC scientists on the assessment planned for 2011. The stock assessment report on this species must be
discussed in full at SC7 like any other new stock assessments.

6.9 Northern stocks

328. An | SC represent at eedto,provide $C7 ®ith arsoverview af K56 tegenta g r
assessments for each stock and management advice.

6.9.1 North Pacific albacore
a Stock status and trends

329. The most recent ISC stock assessment for North Pacific albacore was completed in 2006 and a
full stock assessment will be conducted by ISC in 2011 and reviewed at ISC11. No formal update of stock
status has been conducted since the 2006 assessment. Hoavet@rl213 July 2010 meeting, the
albacore working group (ALBWG) undertook a qualitative update using available fisheries data from
2006 to 2009 and an index spawning stock biomagSSB)(Japanese longline CPUE age6). Based
on ths update, the ABWG concluded that:
i. A new stock assessment will be necessary to fully understand the implications of the new data
available since the last stock assessment;
ii.  The 2006 stock assessment estimated that albacore spawning biomass reached an historical high
in 2005 and then projected a decline thereafter. The ig@eiidex shows that SSB has declined
from previous high levels and appears to be relatively stable since the last stock assessment;
iii.  The ALBWG did not focus on recruitment in its latest qualitativeawand is unable to provide
insight into recruitment in recent years beyond observations in prgyenary reports; and
iv.  Nominal effort in most fisheries (as measured by the number of vessels) appears to have declined
slightly or been stable since 2003thugh catches exhibit more interannual variability than
effort, with the largest variation occurring in the Japan-poieline fisheries, most fisheries
catches have declined or remained relatively stable over the same period. This could mean that
F20009is less than the F2002004 (0.75 yt) used in the 2006 stock assessment projections.
Alternatively, F2009 may be as high as the value used in the stock assessment projections
becausehe level of recruitment after 2005 is not known.

330. Based on analysesmrducted by the ALBWG since ISC9, the following points are highlighted

i. Boththe ISC9 and ISClflenaries note that there is increasing uncertainty concerning the status
of North Pacific albacore in the absence of a new stock assessment.

ii.  The ISCl(plenarynotes that therare no strong positive or negative sigrialthe age 69+ SSB
index since the last stock assessment.

iii.  The next stock assessment is expected to be completed in early 2011 and the results will be
presented at ISC11.

iv. The ISC9plenary reported that the estimated valu€giarh (F that maintains SSB above the
averagdevel of its 10 historically lowestpoints)is 0.75yf" for a 25year projection period using
fishery data through 2008. This value is similar to F2Q0D4 =0.75 yr*, estimated in the last
stock assessment.
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Discussion

331. SC6 thanked the ISC Chair for his report on North Padlfiacore and supported decisions

taken by ISC10 that the next stock assessment is expected to be completed in early 2011 and the results

will be presented at ISC11. Concern was expressed that there is increasing uncertainty concerning the
status of North Pacificllacore in the absence of a new stock assessment.

b. Management advice and implications

332. ISC10 had no new information to alter its conservation advice from that provided at ISC9 in July
2009. S@® recommended that the WCPFC adopt dS€bnservation advice provided on North Pacific
albacore.

6.9.2 Pacific bluefin tuna
a Stock status and trends

333. In 2010, IS@ Pacific bluefin working group (PBFWG) conducted an update of the 2009 analysis
along with a complete set of sensitivity analyses and stock projections using data through 2007. Data used
in the 2010 update were analyzed using the same methods and paramigterstock assessment model

as in 2009.

334. The updated Acurrent o fi shi ngyeamaveragea(RODA0G6) r at e
with the terminal year of the model results (2007) excluded due to unreliable estimates. The PBFWG
reviewed the rgults of the update with the objectives of characterizing the recent relative change in
fishing mortality rate and spawning biomass. It should be noted that even the most recent estimates of
fishing mortality would not yet reflect any actions with regardhe fishery management decision for
Pacific bluefin taken by WCPFC6 (CMM 2009, Dec. 2009).

335. A summary of the 2010 update is as follows

i. A number of sensitivity runs were conducted in 2010 to investigate uncertainties in biological
assumptions and fighy data. Results indicate that the assumption of adult M is particularly
influential to the estimate of absolute spawning biomass and fishing mortality. Although absolute
estimates from the stock assessment model were sensitive to different assumioretative
measures were less sensitive.

ii.  The estimate of spawning biomass in 2008 (at the end of the 2007 fishing year) declined from
2006 and is estimated to be in the range of tli€é@d@ercentile of the historically observed
spawning biomasses.

iii.  Average fishingmortality for 2004 2006 (F20042006) had increased from F206@D04 by 6%
for age0, approximately 30% for age$4, and 6% for ages 5+.

iv.  30-year projections predict that at F20@906 median spawning biomass is likely to decline to
levels aroundhe 25 percentile of historical spawning biomass with approximately 5% of the
projections declining to or below the lowest previously observed spawning biomass. At F2002
2004 median spawning biomass is likely to decline in subsequent years but retevelstoear
the median of the historically observed levels. In contrast to F2006, F20022004 had no
projections (0%) declining to the lowest observed spawning biomass. In both projections long
term average yield is expected to be lower than recegitle

67

V



Discussion

332. S5 thanked ISC for the report on Pacific bluefin tuna and indicated that it would be beneficial to
see further analyses in 2Q4fAcluding a complete set of sensitivity analyses and stock projections using
data through 2007. It is also encouraging to see consistency in the methodology used to generate
estimates of recruitment for the years 2008, 2009 and 2010. Similarly, the salytecal methods and

stock assessment model parameterization was used in the 2010 update of 2009 analysis. Results on the
characterization of the recent relative change in fishing mortality rate and spawning biomass were noted.
The wupdat ed ndg matality eates ¢alculaied asithreeyear average (2002006) has
increased from the average fishing mortality 2QM04: by 30% for agesi 4, and 6% for the other age

groups.

333. Recent estimates of fishing mortality would not yet reflect any actionslation to limits in the

new measure. Despite that, the SC remained concerned that the impact of the new measure in reversing
trends in spawning stock biomass and fishing mortality of this species, particularly on juvenile age classes
(ages 03), remaingo be seen.

b. Management advice and implications

334. | SCébs plenary reached consensus on the manager
given the conclusions of the July 2010 PBFWG workshop, the currenti008) level of F relative to

potertial biological RPs and the increasing trend of F, it is important that the level of F is decreased

below 20022004 levels, particularly on juvenile age classes.

335. SO recommended that WCPFC adopt &5€onservation advice provided on Pacific bluefin
tuna.

6.9.3 North Pacific swordfish
a. Stock status and trends

336. In 2010, the EPO stock assessment was updated to include missing swordfish catch from the
IATTC area. Results of the updated EPO stock assessment were consistent with the previ&i®2009
stockassessment.

337. Based on 2009 stock assessment results, the exploitable biomass of the WCPO swordfish stock
was estimated to be about 75,000 mt in 285§, roughly 30% abov8ysy. The exploitation rate on

the WCPO stock in 2006 was estimated to be 14% with a total catch of roughly 9,900 mt or roughly 69%
of MSY (MSY=14,400 mt).There was very high probability thBtqos Was aboveBysy a 93 out of 100
chance, and there was a 0 @ft100 chances that the exploitation rate in 2006 exceeded the rate to
produceMSY. Based on the 2010 stock assessment update results for the EPO stock only, the exploitable
biomass of the EPO swordfish stock was estimated to be about 69,000 mt infv20@&E)09%6 abovBysy

338. The eploitation rate on the EPO stock in 2006 was estimated to be 6% with a total catch of
roughly 3,900 mt or roughly 78% &iSY (MSY=5,000 mt). There was very high probability tiBagos

was aboveBysy, a 99 out of 100 chance, and there was a two out of 100 chance that the exploitation rate
in 2006 exceeded the rate to prodid8Y. The exploitable biomass of the WCPO swordfish stock was
31% aboveBysyand the exploitation rate was 46% belbysyin 2006 Similarly, exploitable biomass of

the EPO swordfish stock was over tfadd greater tharBysy and the exploitation rate was 62% below
Fusyin 2006. Based on results of the updated North Pacific EPO stock assessment and the 2009 North
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Pacific WCPO stockssessment, the billfish working group proposed that thepl&@ary maintain the
existing conservation advice for this species.

Discussion

339. S noted from the ISC10 report that the exploitable biomass of the WCPO swordfish stock
estimated in 2006 is rouyh30% aboveBysy; and that the exploitable rate on the WCPO stock in 2006
estimated at 69% dfysy. In contrastthe EPO swordfish exploitable biomass stock was tweffold
greater tharBysy and the exploitation rate was 62% bel&yysyin 2006. These estimates point to the
healthy state of this species bothtlve WCPO and EPO, and above the level required to sustain recent
catches.

340. Despite the results of the upda&t2010 assessments,vitas not clear if any progredsad been
madeon investigating the twatock structure assumptions in the updated assessment. As discussed last
year, there is uncertainty on the use of fishery data by the southern boundarizBOtbck and if this
boundary has been reviewed at ISC10.

b. Managementadvice and implications

341. ISC concluded that both swordfish stocks in the North Pacific are healthy and above the level
required to sustain recent catches. No management advice was provided.

342. SO recommended that the WCPFC note 8S€bnservation advice provided on North Pacific
swordfish stocks.

General discussion

343. SO noted that the ISC ldadissolved its bycatch working group and formed a shark working
group. When questioned on who would provide advice t\WR#FCNorthernCommittee pertaining to
seabirds and sea turtles, the ISC representative adviggth&CtheNorthernCommitteewill consider
advice on seabirds and sea turtles from the SC.

6.10 Responses t orequesssmi ssi onos

344. SC6 reviewed the further evaluation of CMRD0801 as requested by the Commission. The
review of CMM-200801 and recommendations are contained under Agenda Item 6.1.

6.11 Researchplanning

345. Following the consideration of the stock assessment working papers, a number of suggestions
were made imelation to future research priorities. The following areas of further research were suggested
for incorporation into assessments.

346. It was proposed that the following changes be madelR€L for undertaking the next bigeye
assessment:
i. MFCL be modified toallow the incorporation of direct ageing observations to improve the
estimation of growth.
ii. MFCL be modified to allow the estimation of the spawner recruitment relationship over a given
time period rather than the entire model domain.
iii.  Alternative functionaforms, including lengtibased selectivity, be considered for the Indomesia
and Philippine smatlish domestic fisheries (fisheries 18 and 24).
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iv.  Any available tagging data, in particular from tlRITP, be incorporated into the next
assessment.

347. A number ofrecommendations for future research were made iWAVE24. In undertaking the
next assessment for bigeye tuna, and improving bigeye tuna assessments undertaken in the medium to
long term, the following activities should be considered

Data analysis

1 Alternative approaches to thmodelingof CPUE data that incorporate the spatial extent of
fishing operations should be considered. This is the highest priority activity to support the
assessment.

1 Detailed investigations be undertaken of the Japaneseinenigingth data throughout the
WCPO and other length and weight frequency data from longline fisheries in regions 3 and 4.
Such investigations will require details of sampling protocols and operational level CPUE data.
Collaborations with national sciertBswill be important.

T Analyses of operational -sdhactrae of oop etrhaet ifoinssh e rtyo
most appropriate grouping of the fleets and time periodsMRGL fisheries.

1 Analysis of available tagging data to further examinedifferences in juvenile mortality of
bigeye and yellowfin tuna.

Research

1 Continued experiments and activities to improve pseiae catch estimates, in particular spill
sampling trials with consideration of corrections to lerfgtiquency samples. Furthe
development of cannery data sources may also be useful.

T Continuation of the work to refine both the species composition and total catches from the
domestic fisheries that occur in Indonesia and the Philippines.

9 Direct ageing of bigeye tuna, in particularge bigeye tuna in different regions throughout the
WCPO.

348. A number of recommendations for future research were made-WBAO. In undertaking the

next assessment for skipjack tuna, and improving skipjack tuna assessments undertaken in the medium to
long term, the following activities should be considered. Recommended research and monitoring required
to improve the skipjack tuna assessment include the following:

9 Further development of the PTTP dataset for inclusion in the assessment. Critical work
includes maximizing the number of returns that can be assigned to recapture fisheries with
reasonable certainty and the further development of estimates of thepwging rates,
particularly for PTTP releases, and also Japanese tag releases in neatieesn Incorporating
more tagging data into the assessmentthay become available, will provide additional
information on recent levels of fishing mortality, refine estimates of natural moyrtatity
possibly allow some timeeries behavior in movement to be incorporated into the model.
Additional tagging in the northern region would provide additional information to parameterize
relative stock levels among model regions.

1 This and recent skipjackssessments have used standardized CPUE from the Japanese pole
andline fisheries as the key abundance index that drives trends in estimated abundance in the
model. However, this fishery now makes up less than 4% of the total WCPO skipjack catch,
and an egn smaller percentage in the main equatorial zone. Future research is required to
better understand the factors impacting CPUE in the fmaise fishery, which now comprises
88% of the total WCPO skipjack catch, with a view to developing an index of abcetbased
on this major fishery.

1 Assessment model estimates of skipjack growth are not well determined by the available data.
The estimation of growth would be assisted by the development dWift@& software to
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incorporate agéength and lengtincrementobservations, and the inclusion of such data into
the assessment.

1 Further research on environmental and biological influences on skipjack tuna recruitment,
distribution, and movement are required. The application ofsitade spatial models such as
the gatial ecosystem and population dynamics mo8&APODYM) to skipjack tuna could
potentially provide a useful source of auxiliary information that could be includ&t-{DL-
based assessments.

Recommendationg elating to future stock assessments

349. S5 requested that theeience servicesprovider continue to:
1 resolve data and methodological issues associated with bigeye and yellowfin fisheries as
assessment inputs; and
1 advance the analyses of PTTP data to incorporate these into the skipjack assessment.

350. S5 requested stock assessments in 2011 for WCPO bigeye and skipjack tuna, to be reviewed at
SC7.

351. If the external peer review of yellowfin tuna assessment can be provided by December 2010, a
decision will be made at WCPFC7 on the feasibilitgafiducting an assessment for SC7.

352. SO recommended that ti#outh Pacific albacore base model assessment be updated and include
catch and effort data from 2009 and 2010, and be presented to SC7 with improved biological data
parameters that may be available

353. For future assessments:

i. SC6 requested that following the completion of the biological study in 2011 Sthah Pacific
albacore be considered for a full assessment in 2012, and that a stock assessment be conducted in
2012 for South Pacific striped mln becausehe most recent assessment was in 200& SC
recommended that data preparations occur in 2011 to support the assessment.

ii. If ayellowfin assessment is not conducted in 20116 8@nrequest thata stock assessmeng
conductedn 2012.

iii. SO recommened that a review of data holdings relating to swordfish in the South Pacific
together with the resolution of any outstanding data isduesundertaken during 2011 and
reported to SC7. If data for the assessments are deemed sufficient, SC7 cara make
recommendation to conduct the swordfish assessment during 2012 pratbentation to SC8.

AGENDA ITEM 7 8 MANAGEMENT ISSUES THEME

354. Theconvenor for the Management Issues theme, R. Campbell (Australia) opened this session and
outlined the agenda.

355. F. Forrestal (ISSF) and T. Lawson (SPC) were selected as rapporteurs.
356. Theconvenorinformed the meeting théiecausehis was the first meeting of this new theme, he
was acting as an interisonvenor on the invitation of the SC Chair. He noted thadrevenor would be

elected under Agenda Item 13 (Administrative Matters).

357. Theconvenoralso informed the meeting that there werderms ofreference for this themand
recommended that aftercanvenorwas electedthe terms ofreference for the themshould be drafted
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and that this draft be presented to SC7 for discussion, review and adopti®nsuffbrted this
recommendation.

7.1 Identifying limit referencepoints for the WCPFC

358. Theconvenor introduced this topic by reminding the meeting that, acting on a directive agreed by
the Commission at WCPFC5 in December 200§exialworkshop orRPshad been held at SC5. The
aims of this workshop were to provide capacity building on thisissul review some of the technical
characteristics ofRPs SC5 had endorsed the recommendation from this workshop that a work
progranme be undertaken during 2010 to assist S8 identifying candidateRPs(both type and value)

for each of the key targepecies in the WCPFC and make suitable recommendations to the Commission.

359. The convenor listed the intersessional work progmaragreedon at SC5 and identified as
Project 57 on the Scientific Research Plan
1. Identify candidate indicators (€.Beuren!Bo, SB/SRisy) and related limit reference poinisRPs)
(e.9. Beurren{Bo,=X, SB/SRisy=Y), the specific information needs they meet, the data and
information required to estimate them, the associated uncertainty of these estimates, and the
relativestrengths and weaknesses of using each type within a management framework.
2. Using past assessments, evaluate the probabilities that related performance indictors exceed the
values associated with candid&Bs
3. Evaluate the consequences of adopting padidLtRPsbased on stochastic projections using the
stock assessment models.
4. Undertake a literature reviear metaanalyses to provide insights into levels of depletion that
may serve as appropriate limit reference points and other uncertain assessmegtiepai@ng.
steepness).

360. Theconvenor noted that this work prograrehad unfortunately not been completed before SC6
as initially hoped, but that some progress had been made on aspects of is3ueshél following two
presentations coujtherefore beviewed as progress reports.

a. MI -WP-02 (ldentifying possible limit reference points for the key target species in the
WCPF)
361. R. Campbell (Australia) presented fAldenti fyinc

species i n WCRRCSCHZOROMCWP-0R). This presentation provided an outline of the
rationale behind the use of LRPs in fisheries manageraedtprovided some examples of LRiRat

could be considered within the WCPFC. These examples were drawn from two recentlgtedmpl
reviews on reference points as welll&Psincorporated into the harvest strategies adopted by Australia
and New Zealand in recent years. LRPs attempt to constrain harvesting within safe biological limits for a
stock (i.e. to protect the stock fromesous, slowly reversible or irreversible fishing impactend are

usually expressed as fishing mortality rates (F) or biomass levelthéBinust not be exceeded. Six
general classes of reference points were identified, but three of these (thosenbes@tbmic, empirical

or historical observations of the spawnecruit relation) were not seen as been possible to use or
applicable for identifying LRPs in the WCPFC. The remaining three types of reference points are those
based onMSY, yield-perrecruit or depletion indicators. The two reviews both identifiegky as an
appropriate LRP while the review undertaken by Sainsbury (2008) also recommended three- biomass
based LRPs (including 30% of the unfished kées). The two harvest strategies both used BQ%6 (or

20%B, as a proxy) as LRPs, with New Zealand also using Ba¥% (or 10%B) as a hard LRP. The

results of past assessments undertaken on key target species in the WCPO are then used to evaluate the
performance of the fisheries in the WCPO agdinstexample LRPs. These examples were provided for
illustrative purposes only, and as each example used only a small number of point estimates for each
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indicator they do not provide a full evaluation of the probably that the indicator is in breactrelfitbd
LRP.

Discussion

362. A query was raised regarding what would trigger stock rebuilding when using botibased

LRP and a Bbased LRP. In the case of bigeye, current estimatésexfceedrysy but as biomass is
estimated to be about at the leveMBY, rebuil ding wouldnot be needed
alone. The presenter was also asked whether institutions that made use of RPsassetiHPs as limits

or targets, and how uncertainty was to be considered in placing a probability chitgethe RP, as

greater uncertainty would mean the RP would be breached more often.

363. R. Campbell responded thSY-based RPs historically were generally used as target RPs.
However, in recent times there has been a shift towards Bgigy@s a LRP, although he was not sure if

any organization had actually adopted thatrakRP to date. He noted that although the recommendation

from the Sainsbury reviewas t hat t he sholdbdave botp Fhasedtanddbased reference

points, he acknowledgedhdt in the case of bigeye in the WCPO, the stock may be in boéamie
reference point but above it in respect to the other. He agreed that of the things that need to be looked at is
whether the WCPFC should use both types or just focus on one tygerefoe point. He suggested that

the biomass based reference point may be the more appropriate option for a LRP as protecting biomass is
perhaps the more important aspect in this situation.

364. In response to the second questiBnCampbell acknowledged théd uncertainty in the stock
assessment is high, then there would be a greater chance of exceeding the probability associated with
breaching an LRP even thought the true state of the stock may be the same if the uncertainty is less. He
acknowledged thathere is a tradeff between uncertainty in stock assessment outcomes and the
probability of breaching mLRP, and this would need to be considered carefully when defining the
situations when a RP is breached.

365. A guestion was raised in respect of the utasty of initial biomass estimations and the use of
Bo-related points, citing stockhatshow very wide stock fluctuations due to environmental shifts. As the
MSY of the stock experiences large fluctuations, it was considered very difficult to aphiRR R.

Campbell noted that it was interesting to mention natural fluctuations in populations, as this point had
been considered by the comprehensive review undertaken by Sainsbury. Where the estimated unfished
biomass is estimated to fluctuate widdhe value of B doesnot seem to have much meaning in regards

to being an appropriate reference point and the unfished biomass level was perhaps more appropriate. An
example was provided in presentation by the IATTC, which indicated that the EPO bigeyapsteaks

to exhibit large natural variation. He also noted that while several different considerations should be taken
into account when setting reference points, the focus for identifying appropriate LRPs should be largely
on the biology of the speciesduestion in order to provide adequate protection of the stock. On the other
hand, when discussing target reference points, there is the opportunity to take into account broader
consideration, such as socioeconomic impacts.

b. MI-WP-01 (A framework to evaluate the potential impacts of limit reference points,
including multi -speciesconsiderationg

366. S. Harl ey (SPC) p rdetesmdnistic@ojections. Afcamdwark tbevalciateghe d
potential impacts of limit reference points, including multi-speciesco n s i d e r WAPF@GSE& 0 (
2010MI-WP-01). This paper describes alternative approaches to addressing activity 3 in the
intersessionaWork progranme listed above. It provides a brief overview of some of the theoretice$ bas
for LRPs and then desbes how the question of the consequences of adopting particular LRPs can be
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addressed using stochastic projections. This approach is applied to bigeye tuna using run 14 from the
2009 bigeye tuna stock assessment. This example involves some hypothdRishétBusehe outcomes

from activities 1 and 4 listed above were not available at the time of writing. Finally, using the results of
the bigeye tuna examplestimates of effort reductions required to achieve the hypothetical LRPs were
applied to yellowfin and skipjack tuna to determine the potential raggcies implications of adopting
particular LRPs for bigeye tuna. The focus of the paper is on the theoretical and methodological aspects
of the analysis rather than the LRPs themselves. Subject tpphaval of this approach by the SC, and

the selection of some candidate LRPs, it would be possible to apply this methodology to the latest
assessments of bigeye, yellowfin, and skipjack tuna. This information could assist the WCPFC in its
consideration ofeference points.

Discussion

367. It was noted that placing limitations on fishing efféot one species would likely result in a

change in fishing patterns on other species, so that the effects on these other species may not be as large
asmodeled S. Harley responded that the situationedeledin the paper could be viewed as representing

the worstcase scenarios as fleets could change targeting practices.

368. The time period used in the projection to compute risk was queried, as the time period choice is
an important factor in how risk is treatefl.Harley agreed, noting that the time period used was the last
three years. If the stock is experiencing low recruitment, a narrower time window would be used in
projections than if there were no clear, reqattern in recruitment.

369. WCPF® science Manager queried whether the SC could provide the most plausible types of
reference points and the rationale behind their use at the next Commission meeting. However, the
convener noted that the presentation was used to show a methodology for assessing reference points,
rather than to provide any explicit recommendations. At this stage, there is more work to be done before
making recommendations to the Commission on refergmuints for WCPFC stocks. The Science
Manager also asked whether simulations could be presented to the managers as options of what type of
work is possible. Theonvener noted that a request had been made to provide SC6 with a biological basis
for identifying LRPs, but that this task that had not been completed. The SC could inform the
Commission what managers in other areas have done, but not with regard to the specific stocks in the
region. Theconvenerfurthernoted that SPC has developed a good methggpand that further analgs

could be undertaken to help identify candidate LRPs, for presentation to SC7.

370. CCMs noted that, following the reference point workshop at SC5 and the series of
recommendations made to WCPFCB6, they expected work on refgreimte to be somewhat further
advanced by this time. They thanked SPC for the working paper, and noted its application to the two
reference points selected for demonstration purposes. It was indicated that the technical changes made to
MFCL and themodelng framework, particularly the recognition of mu#pecies implications, will
provide a good basis for future work on reference points. Members also tHRnkzinpbell for the
supplementary paper submitted in the last few days, which will provide al pezfpective for the
completion of tasks identified by SC5; more detailed comments would have to await a more detailed
review of the results. In the absence of more comprehensive information on the suite of potential
reference points and their implicat®for stock assessment and management recommendations, CCMs
noted they were not in a position to progress this issue. As such, it was recomnfengedt of the

work (tasks 1 and 4) be put to tender as a priority in order to provide information regaedipgs and

cons of various indicators and reference points. The more spaciflelingtasks in items 2 and 3 were

seen as best suited for completion by SPC after the initial work is completed.
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371. Concern was expressed regarding the use of RPs basegjiorbiomass, noting that in the case
of bigeye tunaB, appears to be aartefactof the model, and it was requested that more effort be put
towards proper estimation ofBor use in establishingnRP.

372. A query was raised about how exceptions and special areas would be treated if LRPs are accepted
and implemented as conservation measuteddarley responded that all projections would be of a
particular management strategy, and while these can be quifdecothe simulation would be able to
account for these special cases.

373. A query addressed the sources of uncertainty used in the stochastic model as well as the length of
the projection periods. Harley responded that rather than make several projedtimmsa single model,

a grid of models could be used to make projections from each model. He noted that it was an interesting
guestion in regards to using that type of approach. He then addressed the second query, noting that in the
case presented, the fpprojection resulted in the stock coming towards a sort of equilibrium. It would

not be useful to do a short projection starting from the same point, as in the short term, all the models
would behave similarly.

Recommendations

374. Based on the above dissign, the S6 made the following recommendations:

A SC6 recommended that Project 57Ri¥ps, identified at SC5be completed. Specifically, tasks 1
and 4 to be put out to tender and tasks 2 atolt® completed by SPC. The results are to be
reported to SCand, if appropriate, to the proposed Management Objectives Workshop to be held
in 2011.

A After reviewing the results of the above Project, that SC7 make a recommendation to the
Commission on candidatBPs (both type and value) for each of the key targetcigsein
WCPFC.

375. It was noted that thBlanagement Objectives Workshspould occur after SC7 in order to allow
the results of Project 57 to be first reviewed by SC.

7.2 Limiting catches ofjuvenile bigeye: Assessment of the FADIosure

376. The convenor introduced this agenda item by informing the meeting that the aim of this issue
was to allow the SC to assess the objective of conservation and management meast2@088Mto
reduce the mortality of juvenile bigeye tuna by investigating thectefesmess of FAD closures during
20009.

a. MI -WP-03 (Analysis of fishing activities during the 2009 FAD closurge

377. Shelton Harley (SPC) presented AAnalysis of
(WCPFGSC62010/MI-WP-03). The seasonal restimn (two months in 2009, arttireemonths during
2010'2011) on the use of FADs is one of the key measures within the WCPFC conservation and
management measure for bigeye and yellowfin tunas (CMMPRQP8Predicting the impact of this
restriction on the d¢ahes and stock status of bigeye, yellowfin and skipjack tunas is diffiecétusehe
way in which vessels choose to comply with the measure could differ by fleet and depend on the
prevailing fishing conditions at the time of the restriction. This paperpares fishing activities during
the 2009 twemonth FAD closure (1 Augus80 September) to the fishing activities that have taken place
during the same period in previous years (2@008). The key findings were that:

1 Overall effort in terms of sets amthys fished was the highest on record (2@009) during the

2009 FAD closure
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1 Almost all effort from associated sets was transferred to unassociated sets, but there was some
evidence of noitompliance.

9 Total catches of skipjack, yellowfin and bigeysdaucombined were comparable to previous
years,although bigeye tuna catches were the lowest on record.

378. This analysis was based on logsheet batauseot all relevant observer data were available for
the time of the closure anthereforeit is critical that the conclusions made in the paper be verified. For
example, logsheetported positional data need to be verified with VMS data and logsmeted
positional, set type and species composition data need to be verified with observer data, ieliide ava

Discussion

379. Therewasa comment that during the FAD closytbe CPUE on unassociated schools could be
expected to be lower than normacausesome skippers would be unused to setting on unassociated
schools, and a questiavas posed whether available information reflected that fact. The point was also
raised thathe industry feels that the FAD closure occurred at a timerwh&as inappropriate to be
avoiding small fishS. Harley noted that Figure 5 in the paper addrsasassociated school set CPUES

for August and September, and that the value of skipjack catch/day in 2009 is comparable to the highest
levels previously seen in the fishery.

380. SPC noted that the observer reports for this time period were not yet available, and consequently
that the reported low catch of bigeye during the FAD closure was an estimate based on past data that
would need to be verified when new observer dateameavailable.S. Harley noted that immediately

after the FAD closure endgthe catch was high across all set types, almost double the average monthly
catch of the past tg@ear period. It appeared that skipjack had keggregatingat unfished FADs during

the closure, making skipjack catches very high after the end of the closure, although this is not the case
for yellowfin.

381. FFA members expressed their thgrisd noted that while these conservation efforts are in the
early stages, it is useful to see an gsial that shows that apparently the FAD closure had achieved the
aim of reducing incidental catch of smaligeye tunawhile maintaining continuity of fishing
opportunities and product supply.

382. Support was offered for the preliminary analyses, and a cobwenmade that it would be
useful to examine trends in fish size. There was also a @seigwhether there was any information on
the level of compliance within Indoneéig&EZ for the FAD closure. It was pointed out that this closure
only applied to PR members, and that other r®NA members have agreed to adopt similar measures,
but that this wording is open to interpretation.

383. An observer thanked SPC fits work in providing these results from the FAD ban period and
looked forward to the verification of this data, noting that it is excellent to know just how effective the
FAD ban is on reducing the catch of bigeye tuna. dbservemoted that even with greatly increased
fishing pressure during the ban peridigeye catch levels were estimated to be greatly reduced. To
ensure that annual FABaught bigeye remains low they asked the SC to consider an extension to the
seasonal closure of FADs to ban their use in associatitnpuiseseine fishing as an effective means of
meeting the objective of reducing fishing mortality of bigeye tuna.

384. A query was raised regarding the high catches of skipjack after the FAD closure. The presenter

noted the FAD closure had not increased figheffort on skipjack but rather that previous effort would
have been related to FADs and that effort would have been transferred to unassociated schools of
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skipjack. It was noted that CPUE effort on free schools was much lower than on FADS, and that there
was less fishing mortality on skipjack during the FAD closure.

385. Members of PNA joined other CCMs in notirthat it was encouraging to observe reduced
catclesof bigeye without reducing the flow of skipjack to consumers, and stated that they will consider
the impacts ofa FAD closure in their waters. PNA members noted the -SIF& explanation on the

lack of impact of FAD closure in totality throughout the year. However, PNA members reiterated that the
short window during the FAD closure achieved a specoffiiective and the alternative of doing nothing
would be undesirable.

386. The presenter noted that as an overall measure, the FAD closure did not have an impact over the
entire year but was effective only during the small window of the actual closureséleaikd that the

overall year had FAD effort sets higher than in the pastyears. Theconvenor also commented that the
estimatedbigeyepurseseine catch during 2009 was the second highest on record and around 40% higher
than the average over the @eti2001 2004, while the aim of the CMM had been to reduce catches by
10% below this level.

387. It was observed that one feature of large aggregations of skipjack on FADs is that the school will
be in residence in the night but may move away from the FADhguhie day. This feature has been
proposed by IATTC scientists as a way to potentially attwectapture of bigeye but still target skipjack,

and SPC noted that this behavior has been documented in observer reports. SPC commented that this
information is aly included in observednarrative reportsandthat these reports should be queried on

these points.

388. Indonesia stated in response to a previous query about the use of the FAD cluseiEEDs of
countries not affiliated with the PNA that they regdi more time to study and understand the possible
socioeconomic impacts on fishermen. In resppas€CM encouraged all CCo adopt comparable
methods in their EEZs.

389. It was noted that while the catch/set may appear low, it could be the result ofatehes
throughout the day until the entire school is caught in one set.

390. A CCM thankedR. Campbell for his presentation on the work doneR#sand noted that in

regards to the FAD issue, they believed the time period for the closure was based on when the highest
catch of small bigeye were taken. PNG suggested that this work be continued to determine the best time
for the FAD the closure.

Recommendations

391. Following the discussion on this issue,@886ade the following recommendations:

A The Commission and TC&houldnote the analysis of fishing activities during the 2009 FAD
closure presented in working paper-MIP-03 when reviewing the impleantation of CMM
200801.

A Further analyseshould be undertaken as additional data and information comes forward to
investigate the effectiveness of FAD closures on reducing juvenile bigeye mortality.

A Observer reports that document pussine effort duringthe 2009 FAD closureshould be
examined to investigate the setting characteristics of unassociated effort in proximity to drifting
objects.

A Observer reportshouldbe used to characteei the details of FAD sets made in contravention to
CMM-200801.
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A The @mmissionshouldgive additional support to allowhe timely analysis of observer data
including the analysis of sizeends in the catch to assist with the understanding of the FAD
closure.

7.3 Review of Kobe Il joint RFMOs workshop outcomes

392. S reviewed the outputs of the KolbeWorkshop on the Provision of Scientific Advice and

Workshop on Tuna Management. P. Flewwelling (WCPFC Compliance Manager) presented a draft report

of the small working group that had met the previous day to considekiMyoPaperWCPFCSC6

2010GNi WP 0 6 , AJoi nt tuna RFMOs workshops in 2010: R
working group completed the column8&SC Responge and ASC Comments in the table of
recommendations in the working paper. Most of the recomntiendaconsidered by the small group
concerned the Workshop on the Provision of Scientific Advice, but some recommendations from the
Workshop on RFMO Management of Tuna Fisheries were also considered. Consideration of the
recommendations from the Workshop Bycatch had been deferred until the meeting of the Ecosystems

and Bycatchtheme.

393. SO considered each recommendation in turn, except for those concerning the Workshop on
Bycatch, which were again deferred for consideration during the Ecosystem andhBytitidation
theme.

394. Regardingecommendation #14 from the Workshop on the Provision of Scientific Advice, which
states fAChairs of Scientific Committees should |
stock assessment s, obreachhaconsensas oh exactly evhiapwas beinglredjuested and

S(6 agreed to request clarification from the chair of the workshop.

395. Regardingecommendati on #19, which states AChairs o
an annotated list of common issues that could be addressed jointly by tuna RFMOs and prioritize them for
discussion at the Kobd me e t ithe\WWC B F Cdmpliance Managerated that SPC had been asked

to prepare the list, rather than tGair of the SC, but that this could be justifiedcausehe SC Chair

could delegate the task to SPC. The list will be fzemliby October 2010 and discussed at WCPFC7 and

at Kobelll in July 2011.

396. Regarding recommendations from the Workshop on RFMO Management of Tuna Fisheries, it
was decided to agree secommendationsiZ and defer the others to TCC. Regardiegpmmendation

#11 concerning measures of capacity, it was agreed that iabdence of a WCPFC definition of
capacity, the FAO definition should be used in the interim.

397. The table of recommendatign®gether with S6 dresponse and commenis presented in
Attachment M

7.4 Workshop on managementobjectives

398. Theconvenor introduced this topic by noting that at the Special Workshop on Reference Points

held at SC5, it had been recommended that the Commission hold a workshop on management objectives.
The purposes of the workshop were to i) assist managetsntifying the information required to guide
management decisions, and how these can be quantified; ii) provide guidance on identifying stock
specific limit and target reference points; and iii) provide advice on how uncertainty in esgimati
performance indicatsrcan be incorporated into management decisions. He also noted that at WCPFC6
CCMs had stated their strong support for articu
objectives and the developmentRIPsas tools for effective implementation of teesbjectives. To this
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end, the 2010 budget approved at WCPFC6 included USD 90,000 to support a Management Objectives
Workshop.

399. The convenor stated that the intent of this agenda item was to consider what guidance the SC
could provide to preparg and comeni ng the Commi ssionods proposed
Objectives which is now scheduled for 2011. He noted that issues that would need to be considered
included identifying the organiser of the workshop, the agenda, the venue, the timing, appoint@ent of
chair, list of participantsand what preparatory work may need to be conducted. However, he stated that

the Secretariat would likely orgaei the workshop and would be in the best position to choose a venue.
Following some discussion, it was agreedt tine logistical details could be left to the Secretariat (or

other workshop orgarér).

400. Regarding the timing of the meeting, @venor noted that during the discussiorR#s,it was
suggested that the workshop be held after SC7 had first reviewedtéhgessional research to be
undertaken and prior to WCPFC8 in December 2011. Several CCMs provided comments supporting this
suggestion. The WCPFC Science Manager also informed the meeting that if the USD 90,000 is not used
during 2010, then the Commiesi would have to rallocate an amount to support this workshop to the
budget for 2011.

401. Theconvenor also suggested that in addition to preparatory work that may be done by SPC, it
may be useful for additional international experts#tsand fisheries megement issues to be invited to
participate. He suggested that Dr Keith Sainsbury could be a candiddteferred to the recent review

of RPsthatK. Sainsbury had completed. One delegate stated that it would be best for any invited experts
to be seen as being independent.

402. Following the discussion, SC6 reiterated its support from SC5 for holding a Workshop on
Management Objectives and agreed that sushorkshop would provide an excellent opportunity for
scientists and managers to jointly consider and discuss this important topic.

Recommendations

403. In supporting this Management Objectives Workshop, 6 S@&ade the following
recommendations, and requeekthatthe Commission take these recommendations into consideration
when orgarting the workshop
i. That WCPFC7 renew their support and the required funding provided at WCPFC6 for
holding a Workshop on Management Objectives.

ii.  Inorder to allow SC7 to firgeview the results of the intersessibwork project orRPs the
workshop should be held between SC7 and WCPFCS.

iii. That an independent international expert(s) be invited to the workshop to provide expert
guidance on the use BfPsand other issues of relawee to identifying fisheries management
objectives. Thescierce services provider (SPC), with the assistance of other regional
scientistscontributesto the Management Objectives Workshop in order to provide technical
advice on the adoption &Psto key WCPFC stocks.

iv.  SO6 also noted that in order to assigith the success of the workshaggome preparatory
scientific workwould need to be undertaken. It identified SPC as the agency in the best
position to undertake this preparatory work. The Corsioisis requested to take this into
consideration when addressing the level of funding support required for the workshop.
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AGENDA ITEM 8 8 ECOSYSTEM AND BYCATCH MITIGATION THEME

404. The Ecosystem and Bycatch Mitigation theme was convened by P. D&&A). V. Chan
(USA) was selected as the rapporteur.

8.1 Fisheries impacts
a. EB-IP-02 (SEAPODYM applications in WCPO'T progress repor

405. J. Hampton (SPC) reported that work on SEAPODYM is continuang that applications of
SEAPODYM are becoming momxtensive. SPC hopes to use this tool to document environmental and
fishing impacts in EEZs of member countries, to hone in on impacts occurring in individual subregions,
and to discriminate between effects of fishing and the environment.

b. Kobe Il workshop onbycatch

406. SG6 agreed in principle to all the Kobe Il workshop recommendations developed for hysatch
recommended that the Commission consider the appropriate participation for the working group described

in recommendation#12 in WCPFCSC62010/GN-WP-06 (p. 5). A comment was added to
recommendatio®2 st ati ng, AThe rules of scientific data 1
include bycatch data reporting.o A recommendati on
formation andrganization of bycatch working group.

8.1.1 Sharks
a. EB-WP-01 (A proposal for a research plan to determine the status of the key shark species)

407. S. Clarke (SPC) presented AA proposal for a re
s peci eWR0l). TBBFifth RegulaBSessionof the Scientific Committee (SC5) in August 2009
considered the feasibility of quantitative stock assessmensharks and recommended that preliminary
assessments should proceed in parallel wighdevelopment of a shark research plan to fill data gaps.

The paper presents a proposed shark research plan in response to the Coésnaggi@mval in

December 2008f SC5s recommendation.

408. An introduction to the Commissiém eight current key shark species was presented, including a
brief review of the history of their designation and species profiles containing information on habitat, life
history and ecologicaisk, conservation status, current catches in the WCPO, and existing assessments or
management. A review of existing fishery and biological information was then presented and data gaps
were summaged. Major difficulties in the use of logsheet data forrklessessment are anticipated due

to lack of data provision, as well as issues of speciesdargification, undereporting and changes in
targeting strategies. Observer data coverage, especially for longline fleets, is low and may not be
representativef all areas where sharks are caught. Other commercial, research and recreational fishery
data sources have some potential to inform analyses but will require further work. Bisbefic
biological data are available mainly in the form of observer diatshark lengths, sex, fate and condition,

and through a limited number of studies on bycatch mitigation methods (i.eelgase mortality rates).

It was concluded that there is a reasonable amount of information available on the biology of most key
shak species although studies are concentrated in a few geographic regions.

409. The extent of shark tagging data was difficult to characterize but appears primarily available for
blue and mako sharks. A number of proposed shark assessments by other onganizionoted,
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including silky and oceanic whitetip assessments foER®by IATTC; assessments of blue, mako and
potentially bigeye and pelagic threshers by ISC; and data compilation for makos by CSIRO.

410. A research plan is proposed as three phasesssment, research coordination and fishery
statistics improvement. Progress in all three phases will be necessary to assist the Commission in meeting
its responsibilities for ensuring the sustainability of shark stocks. Phase 1 consists of three assessment
steps to be undertaken on the basis of existing data. The first step will involve constructing indicators of
the degree of fishing pressure on the key shark species. The second step will involve plotting these
indicators against various measures of shep&cied productivity. The third step will involve stock
assessments using simple surplus production and age structured models, if possible. However, without
additional inputs from Phases 2 and 3, stock assessments for some species will be severelysemmprom
and may not be able to provide a meaningful basis for Commission detialong. For this reason

CCMs are invited to consider potential activities identified under Phases 2 and 3 (i.e. research
coordination and fishery statistics improvement) akbokative work and ikind contributions.

Discussion

411. SO6 expressed support for the shark research plan and recommended it to be forwarded to
WCPFCY7 for approval. CCMs were encouraged to comply with relevant data provisions of the current
shark measure during the planés i mplementation.

412. It was clarified that th scierce servicesprovider was currently unable to provide an assessment

on shark stocks, and would provide preliminary information on the eight shark species identified in the
shark research plan to WCPFC7.83tted that this would make it impossibledistermine the status of

key shark species as requested by WCPFC6, and indicated this could be addressed in detail by SC7.
CCMs noted that, in the absence of shark stock assessments, the Regional Plan of Action (RPOA) for
sharks and the FAOPOA on sharksould be usefully applied to potentially develop and implement
appropriate measures and address requirements under the shark CMM, as a proactive approach to shark
conservation and management. It was also noted that the only official stock assessmankgan she

Pacific is for theNorth Pacific blue shark.

413. A discussion was held regarding which species should be given priority for future assessments,
with agreement reached to place priority on agsgdbe status of blue, silky and oceanic white tip
sharks.

414. The problems associated with collectidata on some species (e.g. thresher sharks, which are in
some instance caught by the tail and released without being landed) were discussed. It was noted that
observer datare generally more reliable thandbook data, and that expanding observer coverage is a
slow process. Problems with data collectidn including the difficulty faced by many observers in
identifying nontarget shark spese& were noted, and SCagreed on the need to ensure logbdata

and observer datare reliable. Support was also expressed for collaboration to improve access to data
sources beyond that collected by observers, including shark catch data from commercial fisheries
managed by the WG,

415. The sciernce services provider stated that CCMs likely hold valuable logbook and observer data
that has not been analyzed, and suggested that a review and consolidation of this data be undértaken. SC
encouraged CCMs to ensure that all available data be reported to the Commissionely ananner.

Both New Zealand and China indicaténtthey had data on sharksatthey would be willing to share

with SPC. A @M expressed concern that it does not currently make measurements on sharks caught as
bycatch in its tuna fisheries.
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416. Concern vas expressed regarding potential duplication of effort in shark assessments to be made
using Commission shark data in the WCPO by i) th& C$hark Task Force Group and, ii) the
WCPF@® sciernce services provider. It was noted that no shark species haah lokefined as northern

stocks, and the view expressed that any work undertaken on sharks should be in the context of the entire
Convention AreaThe ISCchair indicated that ISC is working with RFMOs on assessment of shortfin
mako and blue sharks, amare considering assessment of other species; they will restrict their
involvement to species where ISC can contribute to meeting the requirements of interested parties. It was
requested thdSC coordinate shark data sharing and shark stock assessments witiFBRf@rticularly

on key shark species assessments undertaken by ISC, and present these in.full to SC

417. It was noted that the last year of #eological riskassessmenERA) wasused to fund work on
the shark plapand if SC wishes to move forward with the shark pldwat monies will need to be
allocated for 201i12012.

418. SO6 agreed to hold an informal working group to discuss the programming of actions listed under
phases 2 and 3 of the timetable, which includeoastito be conducted by CCMs and other interested
parties, as the timing of these activities may influence the scheduling of the planned shark assessments.

b. Addition of porbeagle and hammerhead sharks to list of key species under CM#00904
(conservaion and management ofsharks)

419. A discussion was held regarding the distribution of porbeagle and hammerhead shark species. It
was hoted that some fisheries have no catch of these species, and that most porbeag&atatthe

New Zealand and Austrahiafisheries, with some catch by Japanese vesgarating in those waters.

SPC indicated that a review of observer data revealed no porbeagle interactions north of about 25°S over
the last 13 years. Theerevery little hammerhead data in the logshedtabase; observer data tlaat

present appear to be a function of certain fisheries. Tdreteammerhead data from FifiSA (Hawaii),

PNG and Australia, with few sharks reported, from very disparate locations. It was noted that the absence
of data made accurate determination of the actual distribution difficult, and that both species were
recently discussed &lITES.

420. The SC expresseslpport for including porbeagle and hammerhead shark species in the list of
key species, while noting that any reporting requirements relating to porbeagle should be worded in a
manner that limits applicability to the area where this species is foundidar o avoid placing
unnecessary reporting burdens on CCMs. SPC observed that the addition of these species would add 5
species to the key species list as there are four species of pelagic hammerhead sharks in the Pacific.

C. Update of CMM-200904

421. A discussion was held regarding whethbe reporting of shark species should be made
mandatory; changing the rules in the AScientific
be more effective than modifying the management measure.

422. CCMs explored options for ensuring that data on key species (including commercial species and
species of concern) would be collected, while avoiding placing unnecessary burdens on members. It was
recognized thatollecting data on a species would not nesaaby result inthe preparation of an
assessment, and that there was a need to provide direction regarding which species would be priorities for
preparation of stock assessments. Concern was expressed for seve@hnwarcial speciesncluding
pelagicstingray, hammerheads and crocodile sharks.

423. S5 agreed that a method for future nomination of key shark bycatch species was needed.
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Recommendations

424. SC6 recommeretto the Commission that:

1 The shark research plan be approved.

1 WCPFC7 add porbeagle (south 20°SY°and hammerhead sharks to the list of key shark
species.

1 The fAkey shar k CHM 200304 bedadded to relevchnt sentions of the
Commission Rules on Scientific Data to be Provided to the Commission, ningdygtion 1
on estimatesfaannual catchest) paragraphs 1.3 to 1.6 of Annex 1 on operational level data
andiii) where possiblgrecreational catch and effort information.

1 CCMs should endeavour to collect catch and effort data for porbeagle sharks (south of
20°S)** and hammerhehsharks that reflect the spatial and temporal extent of their longline
and purseseine fisheries. Together with advice froine Kobe Il specialistbycatch working
group on data reporting requirement in 2011, SC7 will consider adding these two species to
paragraphs 1.3 to 1.6 of Annex 1.

1 SPCOFP develop a process for the nomination of a key shark species for consideration at
SC7, and identify a subgroup of key shark species for which stock assessments will be
conducted.

1 Any work undertaken on sharks shobllin the context of the entire Commission area, given
that no shark species have been definetbabernstocks.

1 The Commission request that ISC coordinate shark data sharing and shark stock
assessments with SROFP, and present the results of the shark stock assessments in full at
SC.

8.1.2 Seabirds

a. EB-WP-02 (Experimental comparison among four typesof tori line designs in the western
North Pacific)

425. D. Ochi (Japan) present@xperimental comparison among four typésori line designs in the
western NoOWECPFCSEG20I0EB-WP®?2).(This paper presented results of two experiments

to evaluate four tori line designs using both commercial and research longline boats. The first experiment
was conducted by 20 offshore commercial longliners with 567 sets, and seabird abundaoyeatnh

number was compared between tori lines with long and light streamers, as well as between ones with red
and yellow colored light streamers. During line setting, albatross species-fifdaet and Laysanyere

mainly aggregated and other seahiidsluding shearwater specjegere rarely observed. There were no
significant differences in albatross bycatch nuratzanong different streamer types, and no bycatch of
petrels and shearwaters were observed. During deployment of long streamer goseliilnels tangling
problems were reported many times. The second experiment was conducted by a chartered longline boat
deploying three types of totines (light, hybrid and modified light streamers) tested in each set.
Differencesin seabird attacking behiav and bycatch number were compared among these tori lines with
data of 72 observations obtained by 24 operations. The most primary attacks were recorded by albatrosses
while thoseby shearwaters were rare, and also, most secondary attacks were caalbatttyses. There

were no differencgin the primary attacking rate and bycatch number of albatrosses among the three tori
lines. The results in this study indicated that four types of tors lia@e same ability of seabird bycatch
mitigation. It was als revealed that further improvement of design would attain that further reduction of
seabird bycatch as the effective design of ling supposed to be changed by area, season as well as the
shape and size of vessel. Observed rather low interaction afwsitersand petrels with longline baits

' Until biological data show this or anothgzographidimit to be appropriate.
™ Until biological data show this or anothgeographidimit to be appropriate.
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indicated that the bycatch system in the North Pacific may different from South Africa, where many
albatross bycatch caused by petrels. Feosighting study during gear setting, improvement of bait
casting method upposed to reduce the seabird bycatch. Further studies should be needed to develop
appropriate mitigations majors of seabird in the North Pacific.

Discussion

426. A discussion was held regarding tdine research, and clarification requested regardiveg

attack rate by shearwaterand albatrosss which were lower immediately aft of the fishing vessel, as
compared to 25100 m astern. The presenter indicated they were awaiting additional data from the fishing
master, which might help explain this. It wasted that small, lowpowered vessels experienced problems

with long streamers, and that the presence of streamers appeared to be the most important factor in
reducing seabird interactions. Attack rates have been observed to vary spatially, by sealeisdaspleci
feeding behavior. There appears to be a correlation between the length of the tori lihe dapth to

which baited hooks sink. Once large tuna are caught, lines have been observed to rise to the surface. The
need to conduct research beyond th&enzone and during hauls was noted. CCMs observed that there is

a need for additional research, and spoke in favor of improvements in methodology, continued
collaborations and peer review in such studies.

b. EB-WP-05 (Options for differential managementand monitoring of seabird bycatch)
Seabirdspatial ecologicalrisk assessment

427. W. Papworth (ACAP) diferantalenanagementiamhprtitaringrofseaklfird r

by c a t WGPBCS(C62010EB-WP-05). At SC5 it was agreed to undertake further workalidate the

spatial risk assessment (ERA) on seabirds to determine initial spatial zones for the differential
management and monitoring of seabird bycatch. This paper considers some of the management options
available to reduce seabird bycatch, inahgdared or seasonal closures, application of bycatch mitigation
measuresand monitoring and data collection. Some recommendations are also provided on the type and
level of monitoring that may be required to further validate the spatial risk assessment.

Discussion

428. It was commented that results of ERAs indicate that the area in the South Pacific where the
capture of vulnerable birds was most likébyoccurextends north to 25° S. The IOTC recently passed a
resolution extending the region where mamaget measures are required to 25°S, and it was suggested
that S@ recommend modifying its CMM to include the area between 25°S ag&t@bting the WCPFC

in line with IOTC practice. It was noted that the annual reports from CCMs do not includssassment

of data on the number of seabirds caught, and that including this would help to validate and support the
ERA process. Japan indicated it was undertaking a regional observer pregeard expected to collect

a wider range of information on seabiinteractios; it stressed the importance of adequate data in
evaluating the need for additional mitigation measures.

429. Potential differences in the effectiveness of mitigation measures between the northern and
southern hemispheres were noted, and tissipiity was raised of adopting different mitigation measures

in the northern and southern parts of the Convention Area, as appropiffitelties in determining
vulnerability in areas with low observer coverage (e.g. south of 20°S and east dfddéwd) were

noted, as were seasonal changes in vulnerab@i§Ms welcomed further analyses that include more
observer data in order to better validate spatial risk assessments, and the view was expressed that current
findings do not justify the need to exid the area of application of mitigation measures into equatorial
waters. CCMs recogrmed that observer data can be used to validate spatial risk assessment, although
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coverage rates in some areas may be insufficient to achieve this, and limited budgetsechade
expansion of observer prograes.

C. Update of CMM-200704 (CMM to mitigate theimpact of fishing for highly migratory fish
stocks on seabirds)

® EB-WP-04 (Review of seabird bycatch mitigation measures for pelagic longline
fishing)

430. W.Papworth (ACAP) presented AReview of seabi r
l ongl i n eWOPFGCSGG20LOEB-WP-04). Since S6, a considerable amount of research has

been undertaken on seabird bycatch mitigation measures for pelagic loigyling dbperations. Evidence

is emerging that the use of appropriate configurations of weights on Hraeshs currently the most

effective means of reducing seabird access to baits, although it still needs to be used in conjunction with
other measuresuch as tori lines and nigketting. The results of this research have been reviewed by
ACAPGs Seabird By caadacsmmay of key imdingaregroyided to assist SC6 in

its consideration of the efficacy of seabird bycatch mitigation measures currently in use within the
Convention Area, in accordance with CMAMO704.

431. W. Papworth highlighted results fromtwogap s: A Ef fect of | ine shoote
the sink rates of pelagic | ongl WGRFGSC&20XDEB-W®Pp | i cat i
07) , and AShrink and defend: A comparison of two

fi s h eWGPBGSC62010EB-IP-09). It was noted that recent research shows that combinations of
mitigation measures are still required, and only combinations that take bait te ¢épB m, or
remonng access to baited hooks will be effective in somiedliies. The need to modify CMM 2004 to
focus on combinations that achieve this was emphasized.

(i) EB-WP-06 (Experimental determinations of factors affecting the sink rates of baited
hooks to minimize seabird mortality in pelagic longline fisheries)

432. D. Wil son (Australia) presented AExperi ment al
of baited hooks to minimize seaWCPFEASCHOIWEBWPI ty i n
06) on behalf of the authors.
i.  While line weighting and ottt mitigation measures are required in the pelagic longline fishery
off Australials east coast, some seabirds are still caught, suggesting that mitigation measures are
not fully effective in all conditions. An experiment was conducted in that fisherytablist a
scientific basis for potential changes to reduce seabird mortality; in particular, by evaluating
different combinations of line weighting and other variables affecting line sink rates.

ii.  The experiment examined the effects of different bait spéoies mackerel, yellowtail mackerel
and squid), bait life status (dead or alive), weight of leaded swivels (60 g, 100 g and 160 g) and
leader length (distance between leaded swivel and hooks: 2 m, 3 m and 4 m) on the sink rates of
baited hooks fromi® mdeep.

iii. On average, live bait sank much slower than dead bait, greatly increasing the exposure of baited
hooks to seabirds. Sink rates of individual live bait were highly variable. Many were <2 m
underwater 18 seconds after deployment, including some drethaest swivels, and some were
<10 m deep after 120 seconds.

iv.  Within the dead bait group, gear with-§Gand 106g swivels on the same leader length sank at
similar rates, as did all three swivel weights em4eaders. The 160 g x 2 m combination sank
thefastest, averaging 0.27 m/s and 0.74 m/s froghrf@ and 46 m, respectively. The 60 g x 4 m
combination sank the slowest, averaging 0.16 m/s to 2 m depth and failing to attain 6 m depth
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Vi.

after 18 seconds. Initial sink ratesi 20m) were increased by plagifeaded swivels close to
hooks and final sink rates (>4 m) by increasing the weight of the swivels.

The results indicate that the small (incremental) changes to the weight of leaded swivels and the
length of leaders typically preferred by the fishingusitly are unlikely to make an appreciable
reduction in seabird mortality because resultant increases in sink rates will be insubstantial.

rates close to the surface (i.¢.20m) in addition to cumulative rates to the deeper depths. It is
suggested that teubstantially reduce seabird mortality companéith that associated with 6§

swivels and ~3.5n leaders (the preferred option by industry) may require branch lines be
configured with swivels 0120 g 02 mouldbeton hooks
place a smaller amount of weight at very close to the hook. The exact amount of weight would
have to be determined experimentally.

(iii) EB-WP-07 (Effect of line shooter and mainline tension on the sink rates of pelagic
longlines, andimplications for seabird interactions)

433. D. Wilson also spokaboutt he AEf f ect of |l ine shooter and ma
pel agic |l onglines, and i mMCPFRCS@RALGEB-SVP-07hr seabird i

434.

The likelihoodthat seabirds W be hooked and drowned in longline fisheries increases when
baited hooks sink slowly. Fishermen target different fishing depths by setting mainline through a
line shootetthat controls the tension (or slackness) in the line. An experiment was condglucted
Australiads pelagic longline fishery to test t
hooks attached to mainline set under varying degrees of tension.

Mainline was set in three configurations typically used in the fishery: a) surfatighdetith no
slackness astern; b) surface set loose with two seconds of slack astern and; c) deep set loose with
seven seconds of slack astern. Sink rates of baited hooks were measured using time depth
recorders.

Tension on the mainline had a powerfufeet on sink rates. Baited hooks on branch lines
attached to tight mainlines reached 2 m depth nearly twice as fast as those on the two loose
mainline tensions, averaging 5.8 s (0.35 m/s) compaigd9.9 s (0.20 m/s) and 11.0 s (0.18

m/s) for surface sdbose and deep set loose tensions, respectively. The likely reason for the
difference is propeller turbulencehd& ight mainline entered the water aft of the aapal was

affected by turbulencevhereas the two loose mainlines and the clip ends of branch lines were set
directly into it about 1 m astern of the vessel. The turbulence presumably slowed the sink rates of
baited hooks at the other end of the branch lines.

The results suggest thamainline deployed with a line shooter (as in deep setting) into propeller
turbulence at the vessel stern slows the sink rates of baited hooks, potentially increasing their
availability to seabirds. Unleghe mainline can be set to avoid propeller turbulernbe use of

line shooters for deep setting should not be accepted as an effective deterrent to seabirds.

It is recommended that WCPFC revise CMM 2@@7by deleting deep setting line shooter from

the list of accepted seabird bycatch mitigation measuor€able 1 of that measure.

(iv) EB-IP-07 (Progress in development and testing of an underwater bait setter for
pelagic longline fisheries)

D. Wil son spoke briefly to fiProgress in develc

pelagic longlingd i s h eWCPRCS©062010EB-IP-07). He noted that it has the potential to:

Too Too To To I

eliminate mortality of surfaeeeizing seabirds (e.g. albatrosses)

reduce or eliminate mortality of diving seabirds (e.g. petrels, shearwaters)
eliminate bait loss to seabirds

allow fishing at any timef thedayor night, potentially without tori ling
removethethreat of seasonal closures
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A allow theuse of line weighting options more acceptable to fishers
A undertake tampeesistant data gatherirg secure digital$D) cards and
A reducetheneed for observers to monitor mitigation measures

435. Preliminary trials are encouraging, compamdh those forhand setting. There is slightly
improved bait retention, and similar setting speed. It is currdtiygtesedin a bid fhot spob in a
pelagic longline fishery in Uruguay, with further work planned in Australia later in 2010 and early 2011.
Australia will reporton progress to SC7 in 2011.

Discussion

436. CCMs thanked scientists for their research on seabirds, includirigamoseabird interactions,

hot spot identification and spatial risk assessment. It was noted that CCMs have slowly adapted the
binding technical specifications of the seabird measure in their national policies and the operation of their
fleets, both in ams with historical seabird interactions and otflbeetions. They welcomed research and

trials of existing or alternative seabird mitigation measures by CCMs, particularly those that illustrate
decreases in interaction rates without impacts on or redsdtiazatches of target speciés.discussion

was held on various methods of line weighting, and ihgact on the sink rate of lives. dead bait and

the potential impact on seabird interactions.

437. The importance of lingveighting research was acknowledged, and the need for additional
research on the effectiveness of line shooters highlighted, in particeieeffectiveness across different
fisheries sectorsA discussion was heldn the utility o deepsetting line shooters in reducing seabird
interactions, with differing views expressed regarding their efficacy. It was noted that theettaap

line shootersin combination with weighted hookare very effective in the Hawaiian longline fisper

and that different situations may demand different remedies. Some CCMs suggested that a review of the
way that line shooters are used may be needed by TCC. The potential burdens on fighemtbe

increase of observer coverage were noted, and ghjildy that catch rateor fishing operations may be
affected.

438. CCMs suggested consideration be given to monitoringwitigating measures in relation to flag
vessels, to ensure that those fistgtes that aréikely to contributethe most to risk are adequately
monitored.

Recommendations
439. S06 made the fdbwing recommendations

i. SC6 notedthat extensive research is currently undervedtyied at providing a scientific basis for
additional changes to CMM 20@#4. SG agreed that minor proposed amendments to CMM
200704, as recommended by the SC, should not be incorporated into the CMM until such time as
there are sufficient changes to warrant revision.

ii.  Onthe use of weighted branch lines:

a. SO agreedthat line weightng of pelagic longlines is likely to be one of the most
effective mitigation measures in reducing or eliminating seabird interactions with baited
hooks, and that further researsiiouldbe undertaken to refin@veighted branchinesd
specifications contagd in CMM 200704.
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iii.  On the use of dead baits versus live bait:
a. SG5 noted the findings in EBVP-06, carried out in the southern hemisphere, that

indicate the use of live bait in pelagic longline fisheries may increase seabird mortality
above that associated with the use of dead bait, based on slower sink rates df live bai
S(6 agreed that the use of live bait should be discouraged in fisheries operating in areas
of high seabird abundance that do not already use live bait.

SG recommended that additional research be undertaken to confirm the findings
presented in EBVP-06, and to include different line weighting regimes, in areas north of
23’N and in areas south of 39, for consideration by SC. Seabird interaction rates for
these experiments should also be reported.

iv.  On the use of bludyed bait:
a. SO6 notedthatrecent research suggests that flyed squid bait may be more likely to

decrease seabird bycatch in pelagic longline fisheries than othedy@debaits such as
fish.

SC6 recommended that additional research be carried out on the efficacy alfybliie
squid bait over other blugyed baits, including during both setting and hauling, for
consideration by SC.

v.  On the location of the southern latitudinal boundary:
a. SO6 notedthat the purpose of th@oductivity-susceptibilityanalysis in EBIP-01 was to

determine the probability of seabifidheries interactions and the risk of adverse effects

of fishing-induced mortality orseabirdpopulations. The results suggest thatdbethern
boundary (30S) of the seabird mitigation measure (CMM 2@P% may need to be
moved frther north to ensure adequate spatial protection for seabirdibigareas.

SCG6 recommended that SPOQFP and ACAP provide advice on observer data and
information on seabird distribution to the Secretarafter which a decision could be
made on whether to proceed with a formal new analysis of risk levels of longline fishing
to seabirds in the southern hemisphere. Members with observer pnoggamthis area
should collaborate with SPC to assist in improving data holdings for assessing risk levels
of longline fishing to seabirds.

vi.  On the use of deep setting line shooter:
a. SO6 noted the findings in EBVP-07, carried out south of 25, which suggestthat a

mainiine deployed with a line shooter (as in deep setting) into propeller turbulence at the
vessel stern slows the sink rates of baited hooks.

SC6 recommended that testing of the deep setting line shooter be carried out north of
23°N, to determine its utilityri mitigating seabird interactions and otherisk species

(e.g. marine turtles, marine mammals, sharks) in that area.

S5 noted that there are currently no specifications for the use of deep setting line
shooters in CMM 20004.

S recommended that TCébnsider the development of specificationsiideep setting

line shooted, for inclusion in CMM 200704.

vii. ~ On the format of Table 1 in CMM 2004
a. S5 noted that there are clear operational differeicéngline fleets and seabird

b.

species composition ithe areas north of 2B and south of 3Tb.

SC6 recommended that when CMM 2004 is next modified, TCC should consider the
utility of separating Table 1 into two separate tables, one each for the area noftiNof 23
and the area south of 3
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8.1.3 Other species

a. EB-WP-03 (Evaluation of longline mitigation to reduce catches of North Pacific striped
marlin in the Hawaii-based tuna fishery)

440. K. Bi gel ow presented fiEvaluation of l ongline
striped marlin m the Hawaib a s ed t un WCPFGSEaRelo8BaNP-E3). Given the high
estimated fishing mortality of the North Pacffistock of striped marlin, the objectives of this study were

to conduct analyses of potential longline catch reductions afthNPacific striped marlin while
maintaining target bigeye tuna catches. The analysis was conducted on thelddaediiongline fishery

and is well suited to analyses of longline mitigation because detailed operational and catch data have been
gathered by th Pacific Islands Regional Observer Prograsince 1994. Aspects of gear mitigation
considered in the study were the efficacy of removing shallow hooks adjacent to longline floats and
conveting terminal gear from Japanese style tuna hooks to 18/0 tiodk&s. A spatial and temporal

analysis was conducted to investigate the existence of striped marlin catch rate (CPUE) hot spots. An
evaluation of establishing tuna longline fishery closures was conducted with theffradaveen striped

marlin catch redctions and loss of target bigeye catch. The largest longline catch reductions in terms of
percentage occurred for striped marlin of 19%, 34%d 47% by removing hooks 1 , hooks #1171 2
hooks #1713 adjacent to the f 1| 040% and 7.8% lyeemoving gey e
similar hooks. Using large (18/0) circle hooks instead of tuna hooks had a larger ef§&gpach marlin

catch rates (42% reduction) than removing shallow hooks. The spatial and temporal analysis did not
identify any consistednareas of catch rate hot spots. The closure analysis did not identify areas of
potentially high striped marlin reductions with minimal reductions of target bigeye catch as there is a co
occurrence in catch of both species.

Discussion

441. Inresponse to indes, the presenter noted that all sets were deployed@ B6with a median

depth of 250 miigeyefishery), and 60 m (swordfish fishery), with a branch line length of 15 m. Japan
indicated that it recently developadimilar approach that seeksgiacegear in deeper water throughout

the set. A CMM asked if branch lines could be placed closer together to reduce time for line deployment,
but the USA indicatedthat this would not be practicabecausethe baiting process is already quite
efficient.

AGENDA ITEM 9 8 DATA AND STATISTICS THEME

442. K. Duckworth (New Zealand) convened thata andtatistics theme. VJollands was selected
as the rapporteur.

9.1 Data gaps
a. Progress inaddressingdata gaps

443. P. Wi I | i ams (SPC) presented fAScientific data
Fi sheries WWCRPFrRASCS20L06&TWP-01) and reported on the major developments over
the past year with regard to filling data gapsese included:

i) For Indones, the first annual catch estimates workshop was convened in March 2010 and
produced annual catch estimates by gear and species for year@ @U®0There was also
continued progress with the implementation of their logbook data collection prograver
the past year;
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ii) For the Philippines, a WCPFC study investigating sources of bigeye catch estimates was
conducted in late 2009. This study identified several issues that contributed to the revision of
the national bigeye tuna catch estimate to a more redbsel;

iiiy For Vietnam, the first tuna data collection workshop was held in March 2010 and resulted in a
plan to establish logsheets and port sampling in longline fisheries immediately, extending to
the other geatypes (purseseine and gilhet) in 2011.

444. Another recent development relates to the WCPFC6 decision to add a paragsaptiom 4
(aggregate catch/effortbPrdat aedoft o $dhiee nCtoinfmics sDamn
generation of WCPFC public domain daiaC C Ms ar e ttloe exentpossildeethe nanmier of

individual vessels per stratum and area covered by their operational data with the aggregated catch and
ef fort data they submit to the Commissioaero Chin
longline fleet to Ave provided information on the number of individual vessels per stratum in their
provisional 2010 submission of data (covering fishing activity for 2007, 2008 and 2009). However, their

data submission had been filtered to remove cells representing ithigeaodf fewerthan four vessels. It

was noted that the threessel rule only applies to the dissemination of public domain data, and not to
submissions of data to WCPFC. Submissions of data should be complete (unfiltered) data.

445. Two new types of datavere made available to WCPFC in the past year to assist verification and
estimation of purse seine catches: i) Japanese-painse landings data for 200€@omprising weighed

catch by species and size compositiand ii) ISSF requested their participatifighing companies to
provide WCPFC with cannery receipt data, by vessel trip, species and size category on a quarterly basis.

446. The timeliness and quality of annual catch estimates and aggregate data were clearly better than
last year (e.g. 92% of CCMs hautovided annual catch estimates by the 30 April 2010 deadline
comparedwith only 66% in 2009, but late submissions of some aggregate data delayed the stock
assessmentbhat were beingrepaedfor SC6.

447. Substantial Regional Observer Programme (ROP) psegee dataverecollected during 2010 as

a result of the CMM 20081 requirement for 100% observer coverage, but tivere significant delays

in the availability of ROP data to WCPFC, mainly due to tle& & resources to manage the submission
of hardcopy data for processing and the lack of data entry staff.

448. SPC, as the designated WCPFC d@atmaging agency, continued to transmit the scientific data
(annual catch estimates, aggregate and operatiorci/efibrt data, size data and ROP data) to the
WCPFC Secretariat on a regular basis (e.g. November 2009, April 2010 and July 2010).

Discussion

449. The full and timely submission of data was discussed. CCMs noted that full data submission is
critical to the finctioning of the Commission; both for science and compliance purposes. The working
paper was noted to demonstrate the implications of the incomplete, late or inaccurate data that is currently
being provided, and specifically the impact that this is hasingy t he Commi ssi onds abi
timely and reliable stock assessments. It was indicated that therduision of all agreed information,

including operational level data, is fundamental to good stock assessment. It was also stated that the
information in the paper and the tables available on WE@P&Ebsite are useful in assessing compliance

with data reporting obligations.

450. Recent positive developments in the provision of data to the Commission were acknowledged.

For example, section 2 of SWP-01 describes recent developments from a range of CCMs including the
Philippines, Indonesia and Vietnam with respect to the provision of vessel numbers. Participants
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acknowledged the receipt of unloading data from Japan, the ISSF assistance in obtairfingnd&@SF
affiliated fishing, and the announcement by the USA that it had amended its doregstations to
facilitate the release of operational level data. CCMs thanked the SPC, and in partiwVilliams, for
their ongoing work to resolve datagjssues.

451. In relation to data gaps identified in section 3.3 of\8P-01, ACAP notedthatit has seabird
data that may assist WCPFC with impleniegthe ecosystem approach to fisheries, and that such data
could be provided under the MOU between itagidl WCPFC.

Recommendation
452. SCoérecommended th&C6ST-WP-01 be forwarded to TCC fais consideration.
b. Species Composition of Purs&eine Catches

453. T.Lawson (SPC) presented fiUpdate on the estimat
grab samples collected by observers on puwWPse sein
02).

454. At SC5 (in 2009, Tim presented a working paper irhish a method for estimating the size
selectivity bias of grab samplers using paired spill and grab samples was developed and the bias was
estimated from paired samples that were collected during four trips onBN&@dessels in 2008. In a

grab samplefjve fish are selected by the observer from each brail. In a spill sample, 300 to 400 fish from
every tenth brail are spilt into a bin and all fish in the bin are measured; the spill sample thus avoids any
selectivity bias on the part of the observer.Ha turrent paper, size selectivity bias was estimated using

an additioml 13 trips collected in 2009 and 2010, including 11 trips onbB&IG vessels and two trips

on aUSA vessel, for a total of 17 trips.

455. Size selectivity bias was estimated for 5 cm a@@dm length intervals. The probability thaish

is selected by a grab sampler increases with increasing length; however, the estimates are less reliable for
fish greater than 54 cm because of the relative lack of data covering larger fish. Sizésifaefish less

than 35 cm and greater than 69 cm were combined because statistically significant estimates could not be
achieved for separate size intervals in those size ranges, and also because of a relative lack of data.

456. Polynomial splines were alatsed to examine selectivity bias and indicated that for lengths less
than about 75 cm, availability increases almost linearly with length, as when availability is estimated for
each length interval individually. For lengths greater than abdlB0Om, avdability decreases. This
suggests that grab samg@eunderselect very large fish as well as very small fish; however, it should be
noted that these results are based on a relatively small sample of large fish.

457. Estimates of the selectivity bias were dige correct grab samples taken from 27,999 sets from
1995 to 2009. The corrected grab samples were in turn used to adjussgineseatch data used in
MFCL assessments. When MFCL data are adjusted, the proportion of skipjack drops from 77.2% to
68.4%, omparedwith unadjusted MFCL data, while the proportions of yellowfin and bigeye increase
from 20.9% to 26.5% and 1.9% to 5.28éspectively.

458. The <collection and analysis of paired spill a
Project 60; a revig of the project and plans for future work were also presented. Paired samples may

take place onboard a Korean purse seiner in August 2010 and negotiations are underway to collect paired
samples onboard anothgSA vessel and a Chinese Taipei vessel. lulddoe useful to collect paired
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samples for vessels for which cannery receipts together with port samples of landing categories can also
be obtained, so that the species compositions determined from each type of data can be compared.

Discussion

459. The figures within STWP-02 were discussed. A query was raised regaréiggre 7 in STWP-

02 (species compositions for unadjusted and adjusted catch data used in MFCL analy$@609972
20°S 20°N and 120°E150°W) and clarification requested on the dipancies between the proportion of
skipjack and bigeye in Figure 7 companeiith Figure 2 (estimates of purseine species composition
determined from paired spill and grab samples collected by observers during seven trips 202208

The presenter indated the proportion of bigeye in grab samples is generally greater than in spill samples;
however, it was noted that the proportion of bigeye determined from the adjusted MFCL data was greater
than from the unadjusted data. It was explained that theogirap of i) skipjack and (ii) yellowfin and

bigeye combined, in the unadjusted data, were determined primarily from logsheet data and not grab
samples; grab samples (not corrected for selectivity bias) are used only to determine the proportions of
yellowfin and bigeye in the combined catch of yellowfin and bigeye. In contrast, the species composition
of the adjusted data is determined entirely from grab samples that have been corrected for selectivity bias
using spill samples, with no reference to logshedit MFCL data were adjusted entirely with grab
samples that had not been corrected for selectivity bias, the proportion of bigeye would have increased
even more.

460. The ability to reliably estimate catch composition was noted to be a critically impasaet it
was observed that the negative impact on stock assessments of uncertainty in catch composition data had
been previously discussed, and urgently needs to be addressed.

461. CCMs thanked SPC for the additional paired sampling undertaken since S@ér, tredupdated

paper. It was noted that the results of the larger sample size are broadly consistent with the data presented
in 2009, and that this was encouragitigwas observed that this type of work needs to be increased
significantly and resourcedgpropriately, and that insufficient information is available for SC to make a
decision on how historic purse seine catch data should be corrected.

462. Participants observed that the methods used to correct the historic catch logsheet data are
complex and pady understood by most CCMs. It was requested that better information on the methods
used to correct historic catch logsheet data be made available to Participants (including a flowidiagram
Attachment).

463. It was observed that the data presented by BPET-WP-02 significantly assists in resolving

issues regarding species composition. However, the difficulties inherent in using such limited data sets as
the basis for significant fisheries management decisions were also noted. $uggested that the
information be expanded, with data collecteaim i) vessels flagged to all major CCMs; ainpvessels

fishing throughout the range of the fishery with an emphasis on covering all set types. It was also stated
that the results of the paired sampling shcwdverified against other data such as unload monitoring,

port sampling and cannery receipts. The importance was noted of ensuring that members understand not
only the differences between the sampling methods, but also how they relate to actual cabskitioamp

464. FFA members stated they saw an urgent need for the paired sampling to be stepped up and
supplemented with other data, and that this was a requirement of all Commission members.
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® ST-WP-04 (Accuracy of species identification of yellowfin andigeye in three
canneries of Kingdom of Thailand)

465. H. Okamoto (Japan) introduced 8TP-04 and reported on species identification of yellowfin

and bigeye in three canneries in the Kingdom of Thailand. In the Convention Area and Indiarti@cean
catch of far tuna species (skipjack, yellowfin, bigeye and albacore) was 460 3housand metric

tonnes in 2008; of this approximately 750 thousandnisn(22%) was landed in the Kingdom of
Thailand. In April 2010 the accuracy of the yellowfin and bigeye ideatifths made by three canneries

in the Kingdom of Thailand was investigated. In these canneries yellowfin and bigeye were sorted into
five market categories according to their sizes (<1.4 kg,1184kg, 1.83.4 kg, 3.49.0 kg and >9.0 kg)

for each speciesThe study conducted species identification for 2,572 individuals from 25 market
categories (only excluding the largest category of >9.0 kg), measured body lengths, weighed up to 20

individuals for each category, and then calculated the mixture ratpgaés (% of )

by market category and cannery (and in some cases by individual fishing vessels). For the smallest
categories the mixture rates were found to be relatively high (12.6%evage by weight, but ranging

from 0.0% to 21.7%) and to vary between factories. The mixture rates for the larger three categories were
much lower (2.8% on average, and ranging from 0.0% to 6.8%). The estimated accuracy of the market
reports generated bye canneries (corrected catch/market report) ranged from 98.7% to 113.3% for
bigeye, and from 98.0% to 105.1% for yellowfin. The market reports from the three Thai canneries
investigated seem to be reliable, although the accuracy is lower when thereaafisimof the smallest
category.

Discussion

466. The accuracy of species identification by the Thai canneries was noted, and Japan inf@med SC
that it has established a data collection scheme with the Thai government. Members were encouraged to
collect cannery and other landing data for their pgeirevessels

467. Research into species identification using canneries was discussed. One CCN& riatieebst in

seeing more sampling of this sort and for the research to continue (in particular with regard to the
identification of small fish). SPC noted that the 6,000 tags that have been returned from Thai canneries
could potentially be used to verithe accuracy of cannery identifications.

(i) ST-WP-05 (Comparison of lengthfrequency andspeciescomposition using observer
and port sampling data) and ST-WP-07 (Size and species composition of thENG purse
seine catch)

468. T. Usu PNG) presented twavor Ki ng paper s: AA descriptive an
composition of the Papua We-W&7 Gu apmedndanarpcomparisonefei ne ¢
lengthfrequency andspeciescomposition using observer andport sampling datad (ST-WP-05), and

reported on size and species composition using observer and port sampling data.

469. Independent port sampling was conducted on catches landed or transhipped bgemese
vesselsand carriers ilPNG from May 2009 to April 2010. The size carmpling reflectecapproximately

20% of the catch for the respective vessels sampled. The species composition was dominated by skipjack
(71.3%), yellowfin (24.3%) and bigeye (1.7%yith other species making up the remaining 2.7%.
Percentages of skipjackdreased from the last quarter of 2009 through to 2010, from 52J%%

(low) to 71.3% 78.6% (high); while yellowfin decreased from 23i3%2% (high) to 17.8%24.6% (low).
Interannual trends in length frequencies were observed for all the major tuna églepjask, yellowfin

and bigeye) with a shifting of the modal and mean lengths indicating progressive changes in fish sizes.
More rigorous analysis is needed to compare these results with previous studies and interannual variations
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for management purposedther species were mainly made up of bullet tuna (62%), frigate tuna (22%),
mackerel scad (7%), triggerfish (4%), rainbow runner (2%) and black triggerfish (1%); while the rest
were below 1% composition. These Aanget species should be the priorityfuture analysis.

470. PNGbS #lational Fisheries Authority has been carrying out an independent port sampling study.
Unlike other port sampling, the study protocol comprises sampling of all fish from wells stratified into
three layers (top, middle and bottorihis is the first attempt to compare results of this port sampling
with the results from other data sets. Eight vessels were initially sampled by observers using-the grab
sampling technique and subsequently by port samplers. The results showed thaimpbetsswere
reporting a higher proportion of skipjack. Observer ggatmpling indicated higher compositions of large
skipjack and yellowfin than port sampling; however there were no significant difference in the mean
lengths for all species. Future workasild involve analysis of other averages, higher and lower tails of
the length distribution, and comparisons with more data sets and in particular obsensangglilhg

data.

Discussion

471. Participants thanked the presenter for the working papesxribing their port sampling
programme, and noted similar studies carried out in the past by the USA and Japan. The results of the
spill and grab sample research were broadly consistent with results obtained previously using smaller
samples, but the ne¢d undertake further research before drawing conclusions regarding the accuracy of
spill sampling was stressed. CCMs were urged to make a commitment to increase species composition
sampling, especially spill sampling, which was noted to be the most tcofithe alternatives.

472. There was a discussion of the qa@ting of fish aboard fishing vessels, and how this can bias
port sampling data. The presenter explained BIHAG uses the port sampling data they collect in
estimating bycatch and analyzing and managing the impact of FADs onbsgegéandyellowfin. The
similarities in the results of theNG port sampling and the spill sampling being undertaken by SPC were
noted.

Recommendations

473. SC6recommended that:

i) the current work (Project 60) on paired spill/grab experimental sampling should have
continued funding and be extended to include fleets, areas and set types where no
representative sampling has taken place. Whessilple the results of the paired sampling
should be verified against cannery, unloading and port sampling data. A standard spill
sampling methodology should be documented once the trials are complete;

i) CCMs collect species and size composition data ipe@ion with factories and canneries
where catch is landed;

iii) a flow diagram, illustrating how sampling biases can affect species composition data, should
be made available tparticipants. This should document the method used to correct historic
logsheet dta; and

iv) a follow-up workshop on species composition issues to the workshop held in Sete, France in
June 2009 should be held, in collaboration with all relevant RFMOs.

C. Progressreport onreconciliation of WCPFC and ISCdata holdings
474. WCPF® $ci ence Manag e rogregss reperteon theerdcontillateon ai WCPFC and
| SC dat a hWR-08)jandgatedthat: ST

i) theWCPFC data inventory was provided to the ISC Statistics Working Group and ISC10;
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i) the recently recruited ISC data administrator will work on the recovery of historically
missing data with relevanSC membersand produce a more complete data inventory for
review in the ISC Statistics Working Group in July 2011, which then will be geadvto
WCPFC; and

iii) two proposed options (establishing m@emorandum of cooperatiaan data exchange or
convening arannualconsultativemeeting) for the periodic exchange of data to address data
gaps betweelVCPFC and ISCould be considereat SC6.

Discussion

475. A preliminary comparison table of WCPFC and ISC data holdings was provided to SPC, and a
complete analysis of their respective data holdings will be provided to SC7.

476. FFA members noted their disappointment with the apparent continued retuofd8€ members

to share operationdével catch and effort data relevant to the assessment and management of WCPO
stocks. Some ISC members noted that they had provided data for the North Pacific to WCPFC, and that
SC5 recommended that the WCPFC SecratatSC, SPEOFP and interested CCMs, complete a
reconciliation of ISC and Commission data holdings forthlPacific stocks, to identify any data gaps,

by 1 October 2010. The advice presented to SC5 (that, in general, ISC does not hold fine scale data, bu
relies on each member to conduct analyses of its own data and subsequently contribute these analyses to
collective stock assessments) was noted. It was commented that the process for reconciling the data held
by the respective organisations that was ipiesty agreed by the Commission was important; if followed,

it would allow WCPFC to resolve the issue. All CCMs were strongly encouraged to actively participate,
and the Secretariat was thanked for developing a draft agreement that would facilitatetimficshsring

within the already agreed rules for data dissemination.

Recommendations

477. SQC6:
i. acknowledged the progress made to date, but reiterated the decisions made by the Commission at
WCPFC6 on the process of reconciling the different data held My@RFC and ISCand
ii. requested thescierce services provider to provide specific tables that show provisions of
operational level catch and effort data for the North Pacific region from all CCMs.

9.2 Regional Observer Programme

478. WC P F QR®BCoordinatorK. Staischpresented a report on the WCPFC ROP. He reported that
audit procedures have been developed to meet Commission requirements for a full audit of all national
observer programmes for certification prior to June 2012. Commiasgiproved data fiekl to be
collected by ROP observers for scientific and monitoring purposes are now being collected by a number
of national and subregional observer programr@@snmissionCMMs are being monitored and have a
direct influence on the mandate and duties of abservers when onboard vessels. Debriefing of
observers is being upgraded in most Paafiserver landing ports. Monitoring fleets to ensure 100%
purseseine coverage between 20°N and 20°S continues to be an important role for the Secretariat.

479. A survey ¢ Pacific Island national observer programmes in July 2010 indicates that 551
authorzed observerareavailable for ROP tripfProgrammes surveyed also indicated that approximately
90 debriefers across all programmes would be required.

480. It was noted by ta ROP Coordinator that ROP data collected by national programmes on ROP
trips should be available for analysidowever the WCPFC Secretariat has not been able to receive data
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in time from the data provider or the national programmes to be able to paonddert based athe ROP
collected data for 2009 or 2010 to date. R@P Coordinator urged all FFAnd SPC members to give
thedata provider (SPC) permissitm send ROP data collected by their observers to the Secretariat.

481. TheROP ordinator reportedn recent events, where murder charges were made against crew
members of a purseeine vessefollowing the deéh of an observer while on dutyhe safety and health

of observers who are onboard vessels collecting often sensitivealathecome a majoconcern to all
programmes.

482. The ROP Coordinator noted that a more comprehensive report on data management costs, cross
endorsement and other issues would be available for the TCC6 meeting.

Discussion

483. Concern was expressed regarding the safety of obseswboard fishing vessels. ThROP
Coordinator and some CCMs noted that that ensuring safety was not the responsibility of the ROP, but
rather offlag states. Itwas also highlighted that the issue ddobe treated seriously, but that the
programmeds | arge size meant some issues of this

484. TheROPCoordinator noted that national vessels within their own waters are not included in the
ROP data.

485. CCMs who are memberd ®NA expressed their support for the report and commented on the
100% coverage on purseine vessels. They expressed their anticipation that 100% coverage will result
in much better scientific data and the effective implementation of CMMs.

486. CCMs expressk their strong support for the ROP and their appreciation to those involved in
setting it up. STWP-06 highlights some initial problems with the ROP, and in particular with regard to
the absence of loAgrm arrangements for ROP data management. It wasl ibat at WCPFC@he
Commission decided that ROP data management should be carried out by SPC for one year. The longer
term option for ROP data management was still to be determined. It was noted that the role of the SCis to
emphasize the importance timely provision of observer data to support scientific analyses and
verification of catch and effort data, and that many of the issues with the ROP are beyond the scope of
SC, and should be considered by TCC.

487. SPC clarified that they were only partiallynided to carry out ROP data entry. SPC also noted a

new joint SPC and FFA initiative funded kiye New ZealandAid Programmewhich ains at building

capacity in national observer prognames, but does not cover data processing. SPC also stateitl that
believes the ROP datdt holds remains the property of national observer programmes, and that it is not
SPC6s role to determine who this data should be r

488. The matter of crosendorsement of WCPFC/IATTGbservers was noted as being an issue of
interest to FFAMembers. The WCPFC Secretariat has prepared a draft IAWCEFC agreement on
crossendorsementwhich is attached to SWP-06. It was noted that the late availability of this paper
hampered review of the draft agreement. It was requestedatiyatfurther work by the WCPFC
Secretariat to progress this agreement be deferred until TCC6 has reviewed the draft proposal.

489. Japan commented on the efforts it has made toward achieving 5% observer coverage on longline

vessels, and noted the difficultieacountered in acquiring observeltsstated that some countries have
been unable to provide Japan with observers when these were requested.
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490. It was highlighted thatat EB-IP-05, the comparability of data on seabirds and IATTC data
collection forms wes discussed. It was suggested that bycatch data should also be collected on sea turtles,
marine mammals, and sharks. It was highlighted that the IATTC data collection form is still in draft form
and will be discussed &t A T T Dateamber 2010 meetinGoncan was expressed that the ROP was in

the process of being initiatednd that changes in the required data fields could confuse the situation. It
was noted that Kobd proposed a technical working group, including representatives from all tuna
RFMOs, whitv would deal with issues of observer programmes. Participants decided that a draft
recommendation on ROP collection of bycatch data should be transferred to the ecosystem and bycatch
theme.

Recommendations

491. SCe:

i) notad the ROP matters raised in $¥P-01 and STWP-06, and emphaside¢he importance
of the timely provision of observer data to support the verification of catch and effort data
and for undertaking the evaluation of fishing activities for stock assessmeriyaatth
mitigation purposes;

i) encouragd the Commission to finalie the outstanding matters relating to ROP data
management and ROP data provision as a matter of priority; and

iii) notad the lack of adequate funding support provided for data compilation and analysis in the
currentCommission budget and requedthat this be addressed at WCPFC?7.

9.3 West Pacific East Asia Oceanic Fisheries Management Project

492. SO6 agreed thabecausenearly all of the participantshad attended the earlier meeting of the
WPEAORMP Steering Committeethere was no need for a further presentation or discussion on this
agenda item. A record of the WPBEAMP Steering Committee meeting is available as\@R03.

Recommendations

493. SCa
i) noted the WPESFMP SteeringCommittee report;
i) noted the excellent progress achieved by the WBIEMP over the past 12 months; and
iii) indicated its continuing support for this project.

9.4 Tagginginitiatives

494. SO6 agreed thabecausenearly all of the participantshad attended the earlier meeting of the
PTTP Steering Committee there was no need for a further presentation or discussion on this agenda item.
A record of the PTTP Steeririg@ommittee meeting is available as-®@HP-05.

Recommendations
495, SCa

i) noted the good progress achieved by PTTP over the past 12 months;

i) endor sed PZDIMWdrisplaz, 0 1 0

iii) noted and endorsed the tagging programmes underway or planned in Hawaii, then&PO,
the coastal and offshore areas off Japan, Korea, Indotiesihilippines andP’NG, and

iv) encouraged thscience services provider to undertake further anaggsto integrate PTTP data
into future stock assessments as soon as possible.
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AGENDA ITEM 10 8 COOPERATION WITH OTHER ORGANI ZATIONS
10.1 Review of existing MOU and relations with other organizations

496. SQCO sChair introduced a discussion of the existing MOUs between WCPFC and other
organizations. He noted that:
i. WCPFC6 approved the memorandumcob oper ati on ( MOC) on the AEX:«
Datao with | ATTC developed by the WCPFC Secret
Rules of Procedures for the Protection of, Access to, and Dissemination of Data compiled by the
Commission; it wasigned on 11 Deember2009.
ii.  An MOC with the North Pacific Anadromous Fisheries Commission (NPAFC) was sent to the
WCPFCChair for signature.

497. CCMs, on behalf of FFA members, provided comments on two of the current MOUs between
WCPFC to other orgamtiors. Regarding the MOU between WCPFC and SPC, they expressed
satisfaction with the decision of the Commission at WCPFC6 in approving theydae®OU. It was
suggested that a longrm budgetary commitment by the Commission would assist the zagjani

with improved resource planning, and that this might be considered as a future as part of the MOU with
SPC. Regarding the MOU between WCPFC and ISC, FFA members reaffirmed their position consistent
with the Convention that SC is the primary provider oéstific advice to the Commission, for all stocks

in the Convention Area under the competence of the WCPFC. Consistent with this, they indicated their
desire that SC should be able to directly request advice from IS@uh Pacific stocks, particularly

those species that are not northern stocks, and requested that ISC present full presentations, stock
assessments and advice to SC. CCMs that are members of the ISC were urged to make data used in ISC
stock assessments available to SPEP for use in stock asssments.

498. TheWCPFCScience Manager clarifietthatthe Commission hastaAreeyear contract with SPC
that includes key elements ovdrat threeyear period; direction on specific activities and funds are
provided on a yearly basis.

Recommendation
499. SC6 noted that the MOU with ISC will be reviewed at WCPFC?7.

AGENDA ITEM 11 8 CONSIDERATION OF THE SPECIAL REQUIREMENTS OF
DEVELOPING STATES AND PARTICIPATING TERRITORIES

11.1 Special Requirements Fund

500. The WCPFC Science Manager noted that the balance ofSbecial Requirementsd-und was
approximately USD 160,000. He noted that members interested in applying 8pettial Requirements
Fund should refer to the guidelines on the website.

501. A statement was made orhmlf of FFA members, including the 15 members that are small
island developingstates. It was notedhat theinclusion of this item (Consideration of the Special
Requirements of Developing States, pursuant to Part 8 of the Convention) is required b@RRE W
Rules of Procedure: specifically, Rule 2. At WCPFC6 the WCPFC Chair noted the suggestion by FFA
members for a special agenda item for developed CCMs to report annually on initiatives to implement
Article 30 of the Convention. FFA members proposed dlnaing SC6, in addition to interventions from
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Pacific Island countries, developed CCMs provide reports on implementation of Article 30, specifically in
relation to the activities and work programaof SC.

502. The USA noted that it is making contributions tthalthough not directed to the special
requirements funds, will support capacity building for Pacific Island members. Approximately USD
350,000 will be used for a number of projects, with a focus on a variety of activities, including observer
support. TheUSA funded a recent ROP debriefing workshop in Caifsstralia, and has supported
attendance by Pacific Islanders at other meetings. All these activities support the work of the
Commission, and assist with capacity building for Pacific Island members.

503. The Chair thanked the USA fis support on these matters, and specifically for support provided
for the observeprogranme.

504. It was noted that that the current balance of the Special Requirements Fund is just over USD
163,000. Members of the S&xpresse their appreciation for the support provided through the Special
Requirements Fund, and acknowledged the contributions made by the USA and FSM. Members also
welcomed the recent pledge of 30,000 to the Special Requirements Fund that Australia announgced dur
the July Forum Joint Ministerial Meeting on MCS in Canbefustralia

505. Eleven projects were approved for theFin 2010, and most relate to database capacity building
activities in Pacific Island countries and territories. Two of the 2010 projects were delivered through SPC,
and provided support to regional activities of observer programme training standardsheniésfis
database development in Pacific Island countries. The JTF has also provitteghcimg support to the
WPEAOFMP in Indonesia,the Philippines and Vietnam, and to projects in individual Pacific Island
countries. FFA members expressed their appieni& Japan for financing science and database capacity
building activities under the JTF since 2007. Pacific Island countries noted they would appreciate
continuing assistance for fisheries database development and support. FFA members encouraged
develod CCMs who did not contribute to the Special Requirements Fund, or otherwise contribute to
capacity building activities in Pacific Island countries in the areas of science and data collection, to
consider providing i¥kind contributions to the Special Régements Fund.

506. FFA members noted the value of the stock assessment workshops and national database training
and support provided by SPC, noting that these workshops make a major contribution to the technical and
scientific understanding of Pacific Islanduntries and territories, as well as database management. They
stressed that, in addition to shtetm training, members felt it was important to create opportunities for
higherlevel, longefterm academic training in the areas of stock assessmentiendesto ensure Pacific
Islanders can fully participate in WCPFC scientific work. CCMs noted that the scope of the Special
Requirements Fund and other capacity building funds could accommodate such training, but that the
balance of these funds is insuinot. FFA members urged developed CCMs to consider supporting
opportunities for longerm academic training in the areas of stock assessment and scientific analyses for
Pacific Islanders, noting recommendation 23 from the Kobe workshop on Best PracticesPoovision

of Scientific Advice calling for assistance funds covering various forms of cagadlting, including

training of technicians and scientists, scholarships and fellowships.

507. The Secretariat thanked CCMs for their expressions of appoeciatiJapan and the USA for the
support provided to them. It also notiat several indirect contributions to the work of the Commission
by Australia,EU, France, KoreaNew ZealandPNG,Chinese Taipeiand others.

508. FSM, Nauru, Niue, Samoa and the Sobtomislands all expressedn behalf of their

governmentstheir appreciation for the JTF for funding the 2010 tuna data workshop and the SPC tuna
stock assessment training workshop. These CCMs also expressed their appreciation for the assistance
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receivedmany delivered with support from SPC under individual country project proposals which have
been instrumental in capacity building and the development and ecamhant of their science and
database storage progneues and data collection protocols.

AGENDA ITEM 126 FUTURE WORK PROGRAMME AND BUDGET
12.1 Strategic Research Plan of the Scientific Committee

509. The Strategic Research Plan (SRP) for 2Q0721 was reviewed in the margins of SC6 by a
informal small group. D. Wilson presented the modifications proposed binfitlvenal small group and
highlighted the current requirement in the SRP for an independent reviewfigeeygars. It was noted

that if an independent review were to be undertaken irl,2@&ms of reference would need to be
developed by SCA discussion focused on whether a peer review of the SRP was required, and what
would be gained by holding such a review at present. A decision was reached to modify the existing SRP
to make externgbeer review optional. SC6 adopted modifications to the $®Bohment]). A new draft

SRP for 20122016 will be developedt SC7 for consideration by the Commission.

Recommendation

510. SO recommended that the revis8&Pfor 2007 2011 be noted by the Commission, adding that
the SRP was modified by SC6 so that there is no requirement for a mandatory external peer review every
five years.

12.2 Review of the Scientific Committeavork programme
511. S5 noted that Project 39 and Project 56 were completed or will be completed in 2010.

12.3 Progress of 2010 work programme, 2011 work programme and budget, and 202013
provisional work programme and indicative budget.

512. TheWCPFCScience Manager presenigrogress report on 2010 work programme activities.

1 The continuation of Project 14 was supported with allocated funds of USD 25,000 used in the

co-financing of the project.

1 The report for Phase 1 of Project 35 will be submitted to the WCPFC7. The Phesert

and a proposal for Phase 2 will be considered at SC7.

1 The second year progress report of Project 39 was presented and the contract for the third
year wil |l be finalized in | ate Aug@g20ldtvas The
endored by WCPFC6.

USD 10,000 was used to support the Review Workshop ¢t Th@in February 2010.

Project 56 funding was terminated in 2010, however, work relating to the project will

continue and be reported to SC7.

9 Tasks 1 and 4 under Project 57 will be put to tender. Tasks 2 and 3 will be carried out by
SPC. An allocation of USD 20,000 will be halved between SPC and the successful tender.

1 The second year project report and progress report for Project 60 have been provided to SC6
by SPC.

=a =

513. SO noted thafour projects were ongoing, with additional work items identified during SC6 for
inclusion in the proposed 2011 work programme and budget. Project 60 was extended for additional work
in 2011.
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514. SC6 identified several high priority projects and recommerideding in 2011. These projects
include:
1 Collation of South Pacific striped marlin data for a planned stock assessment in 2012 (USD
30,000).
1 Work on seabirds t@ontinue the ERA analysisf areas of high seabird interactions (USD
10,000).This projectisont i ngent on the Secretariatbs adyv
seabirds.

515. SO agreed that the budget allocation for scientific services (SPC) for 2011 would be USD
720,000, including data services, stock assessments and the shark researchnmograadditional

USD 40,000 was proposed for SPC to complete the aforementioned projects on South Pacific striped
marlin (30,000) and seabirds (10,0086 recommended completionfolir assessmentshfeefull and
oneupdated) for SC7; therefore an additibabocation of USD 100,000 will be required for SPC. SC6
recommended a total budget for SPC of USD 860,000.

516. Unobligated budget will be used for the following additional kigiority projects via a tender
process:

1 Project 18Determination of appropriagample sizes for lenginequency sampling strategies

1 Project 19: Identification and description of operational characteristics of the major WCPO fleets

and identification of important technical parameters for data collection

1 Project 31: Improve existingnd explore alternative models for standardization of fishing catch
and effort for construction of stock assessment indices
Project 36: Study on age and growth of target tuna species
Project 37: Analysis of FAD impacts on trophic dynamics
Project 61: NortiPacific striped marlin mitigation methods
Management Objectives Workshop: noting that additional budgetary resources may be required if
any preparatory consultancy work or independent international expert[s] are required to support
the workshop (Project8).

= =4 -4 =9

Recommendations

517. SG6recommended that:

i. Project 35 (Refinement of bigeye parameters Pawifite: A comprehensive review and study of
bigeye tuna reproductive biology) be allocated USD 31,000 for 2011.

ii. Project 60 (the collection and evaluation of ptge@e species composition data) be funded for
2011 with an allocation of USD 60,000.

iii.  An additional USD 30,000 was proposed for SPC to complete the project on South Pacific striped
marlin (identified inpara.514).

iv.  An additional USD 10,000 was proposed 8PC to complete the project on seabirds (identified
in para.514).

v. An amount of USD 100,000 for scientific services to provide additional support to complete the
three full assessments and one updated assessment. The undertaking of one of the full
assessients is dependent on the completion of the yellowfin stock assessment peer review before
WCPFC7. The SC budget submitted to WCPFC7 may be revised if the peer review is not
completed by WCPFC?7.

vi.  Funding (USD 90,000) allocated for the Management ObjectiVeskshop, postponed from
2010 and to be held in 2011, be approved by the Commission to be reprogrammed in to the
Commssi onds 2011 Part 1 budget.
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Table 1. List of Scientific Committeework programme titles and budget for 202@d indicative budget

for20122013, which require funding from the
Summary Report includes a detailed description of each project.
Strategic Research Activity/ 2011 2012 2013
Project with priority Core Other Core Other Core Other
Project 14. (Priority = High)
West Pacific East Asia Project 25,000 25,000 25,000
Project 35. (Priority = High)
Refinement of bigeye
parameters Pacifizide: A 31000 62.000 75000
comprehensive review and ’ ’ '
study of bigeye tuna
reproductive biology
Project 42. (Priority = High) 10,000 2,500,000 10,000 10,000
Pacificwide tagging project
Project 57. (Priority = High)
Identifying Provisional Limit
Reference Points for the key 20,000 20,000
target species in the WCPFC
Project 60. (Priority = High)
CoIIecthn and e\_/aluatlon of_ _ 60,000
purseseine species compositio
data
Striped marlin (priority = high) 30,000
Seabirds (priority = high) 10,000
SUB-TOTAL 186,000 117,000 110,000
UNOBLIGATED BUDGET 60,000 110,000 121,000
SPCOFP BUDGET 720,000 792,000 871,200
SPGOFP Stock assessments | 100,000
GRAND TOTAL 1,066,000 1,019,000 1,102,200

® Relates to the additional costs of a third full stock assessment, noting that costs of two full stock

assessments and one updated assessment is currently included in-DEFRSB@Iget figure.
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AGENDA ITEM 130 ADMINISTRATIVE MATTERS
13.1 Rules of procedure
518. The Chair opened a discussion on proposals to alter the rules of procedure. None were proposed.
13.2 Peer review of stock assessments

519. A discussion was held on the need for peer review of stock assessments, and of a peer review of
the bigeye assessmentgarticular. The peer review procdss the 2010 WCPO bigeye assessmigard

been approved by SC5 (WCPFC6 Report péid. Reviewers add include CCMsor other RFMOs.
WCPFC7 would adopt the peer review process and endorse the budgets. Once a peer reviewer is selected,
they would examine thieigeye tun&2010 assessment, and submit a report to the Sprdk Assessment
Preparatory Workshmp (SAPW). The peer review report will be finalized after the 2011 bigeye
assessment is prepared (Juhdy 2011), and then submitted to SC7, which would submit comments to
WCPFC8. ThaVCPFCScience Manager noted the budget implications.

520. The USA notedtha it had provided support for a peer review of the 2009 yellowfin tuna
assessment, which would be provided to SGi& USA further notedthatit might also be able to support

the 201bigeyeassessment, and would be able to advise on this at WCPFC7. A query was raised whether
there would be value in reviewing an ISC assessment model, vwhiglite different from tht used by

SPC. The ISC Chair clarified that its initial stock assessmentwewias examining procedures and
functions, and that a second review would examine the actual stock assessment results.

521. CCMs noted their support for undertaking peer reviews of WCPFC stock assessments, while
noting that there were a range of options forartaking peer reviews, some of which would have
budgetary implicationd=FA members noted that the independent review of science structure and function
had recommended the parallel review of a northern stock with the WCPO stock, and proposed that it was
important that the same process of peer review for bigeye and yellowfin be undertaken for a northern
stock during 2011. They suggested North Pacific albacore might be a suitable candidate for peer review.

Recommendations

522. S recommended that
i) the Commis®mn allocate a budget to carry out the bigeye stock assessment peer review, if
required;
ii) the Northern Committee consider allocating funds for peer review of a northern stock
assessment. $Gurther noted that North Pacifebacore is a possible candiddioe review
of the stock assessment scheduled to be completed in 2011.

523. S further noted that

i) the USA is currently funding the review of the 2009 yellowfin tuna stock assessment. The SC
thanked the USA for this initiative.

i) the SC would undertake a cortstion with IATTC for information with respect to the
external review process for the stock assessments in the WCPFC, based upon the recently
completed external review of the IATTC bigeye stock assessment; and

iii) the USA will investigate the possibility of @riding financial support for the peer review of
the 201(bigeyestock assessment. This will be confirmed at WCPFC7.

10¢



13.3  Future operation of the Scientific Committee
a. Review of thestructure and functions of the Scientific Committeemeetings

524. R. Campbell reviewed the proposal for streamlining the structure of SC. He noted that SC5
considered several topics relating to improving the efficiency and effectiveness of the future SC
operations, and th#ttwas generally agreed that the revised structure incorporating themes (used for SC6)
had proven more efficient than the former structure that included separate working groups. He then
outlined options for further streamlining of the SC meeting, bas¢ldeoreview that was done for SC5.

Discussion

525. Several CCMs recommended ways in which the structure of the meetings could be further
streamlined. Various proposals were discussadst of which included scheduling meetings of the
Biology, Methodsand Fshing Technologythemes on a biennial or triennial basis, with issues essential to
the work of the SC incorporated ithe Sock AssessmentManagementssuesor other themes as
appropriate. It was suggested that issues relevant to stock assessmeng caisleldbat the annual SAPW
meetings convened by SPC. The utility of the national reports presented at SC meetings was also
discussed, and suggestions made to hold steering group meetings (e.g. for PTWIPEEAAFMP)

during an evening or weekend sessiorprAposal was put forward to expand the Management theme to
include a discussion of economic issues, and strong support expressed for the impottam stahg
Technologytheme. Consideration was given to whether expanded SAPW meetings would bedeeld un
the auspices of the WEE or SPC, with funding provided for attendance by Pacific Island countries.

Recommendation

526. Following a discussion of the new meeting structure adopted at SC6, and after considering
options for further improving the efficiency and effectiveness of the future operation &CGh8C6
recommenddthat the Commission adopt the following structure for the mgetirsC7:

i) The meeting will meet ovarine days (one day less than SC6). It is desirable that the days over
which the meeting is to be held minimithe time required for attendees to fly to and from the
meeting (i.e. avoid the need to fly on weekends).

i) Together with the other usual ndnemeagendaitems (i.e. Agenda Items 1, 2,i1l% at SC6) the
meeting will include the followinghemes (duration in parentheses):

a. Data and Statistiagheme (3 sessions)

b. StockAssessmertheme (10 sessions)

c. Ecosystems and Batchtheme (4 sessions)
d. Management Issug¢heme (2 sessions)

iii) The Biology, Methods, and Fishing Technolagpgmes are to be included in an expanded SC,
which is to be held less frequently, as deemed necessary. To allow for the inclusion of these three
addiional themes the duration of these SC meetings will be expanded by one or two days, as
specified by the preceding SC. Convenors for these theraes will be identified at the SC
meeting held the year before the expanded SC meeting. Scientists whdikeotddoresent their
work during eacttheme are requested to contact the relegantenor who will then decide on
whether this work should be presented and discussed.

iv) Issues relating to Biology, Methods and Fishing Technology that are of relevanee dtmdk
assessments to be undertaken that year, and which are to be considered by the SAPW, are to be
included in this workshoBecauseSPC is the convenor of SAPW, those scientists who would
like to present their work to SAPW are requested to contaciv&@Qvill then decide on whether
this work should be presented and discussed.
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v) Issues of significance in relation to stock assessment outcomes and/or the evaluation of CMMs,
and which would have been covered by the Methods, Biology and Fishing Techtiwoss,
are to be included in the Stodlssessmentheme. These issues should be identified by SAPW
and theconvenor of the Stoclkssessmentheme in consultation with the SC Chair and Vice
Chair. To help facilitate the inclusion of such presentations uh&tidn of the StoclAssessment
theme has been expanded by one session.

vi) In recent yearsspecial sessions relating to presentations and discussions of large projects of
interest to SC (such as the sessionttosn WPEAOFMP held during SC6) have been held on
Saturday afternoons. This practiaéll continue. In the event that a second special session is
required (as for PTTP during SC6) then this is to be held as an evening session on a suitably
specified day.

vii) Sundaywill cortinue to be a nomeeting day.

527. SC7 will review the performance tie above structure, and if required, recommend revisions to
be applied to the future SC meetings.

b. Selection of officers

528. N. Miyabe was nominated by $@nd recommended to the Commission to continue his service
asSCChair.

529. P. Dalzell was nominated by SC to continue his service as convener of the Ecosystem and
Bycatchtheme, with A Batibasaga serving as -convener; R Campbell was nominated to serve a

convener of the Management Isstieeme; and PMaru and \V Marsh were nominated as-conveners

for the Data and Statistidheme. The conven@ for the StockAssessmenthemewill be decided
intersessionally.

C. Outstanding issues from thdndependent Review

530. S reviewed the paper GNP-03 filssues to be addressed from the Independent Review of the
Commi ssionbs Transitionalo ydich cathneseoutsfanding issuas rtoebe a n d |
addressed by SGC& msponses to the papae inAttachment.

531. In relation to this agenda item, GNP-04 fiStock Assessment Preparatory Workshop: Revised

Terms of Referen@ewas considered. This paperircludedas Attachment f o r t he Commi ssi
consideration.

13.4 Next Meeting*

532. SO welcomedP a | eofied t® hostSC7,to be held in Koror, Palawhich is provisionally
scheduled foBi 17 August2011.

AGENDA ITEM 1468 OTHER MATTERS

533. No other matters were raised by&C
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AGENDA ITEM 15 8 ADOPTION OF THE REPORT OF THE SIXTH REGULAR
SESSION OF THE SCIENTIFIC COMMITTEE

534. S adopted the Summary Report for the Sixth Regular Seesittie Scientific CommitteeThe
Secretariat was requested to prepare an Executive Summary to assist with presentation of this report to
other subsidiary bodies andttee Commission

AGENDA ITEM 1608 CLOSE OF MEETING

535. The SC Chair thanked all participants for their contributitméhe meeting, and in particular
noted the efforts of theme conveners.

536. K. Sisior, the representative from Pal au, exnp
SC7, and extended a welcome to all participants in 2011.

537. WCPF® Science Managginterim Executive Directdrthanked all participants for making the
meeting a success, and thanked the Government of Tonga for its financial and logistical support for the
meeting. He acknowledged the efforts made by the staff of the Tbapgartment ofFisheries, and
several tokens of appreciation were presenteddeting participants

538. S. Vailala, Head of Tonga®epartment of Fisheries, thanked the Secretariat and expressed
appreciation to all staff and participants who contributed to the meeting ostcdbokens of appreciation
were presented to the SIhair, SCVice-Chair, and the Interim Executive Director.

539. A. Mobiha, the representative BNG, spoke on behalf of all participants in thanking participants
and theme conveners for their hard work. He also paid tribute to the welcome extended by the
Government of Tonga, and for the efforts made by both the staff of the Tonga Depadftifistieries

and of the WCPFC Secretariat.

540. The meeting closed 40:10 on Thursday, 19 August 2010.
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Attachment B

The Commission for the Conservation and Management of
Highly Migratory Fish Stocks in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudalofa, Tonga
101 19 August 2010

OPENING STATEMENT
SC Chair

Deputy Prime Ministebr Vi |l i ami Tabu Tangi,

Minister for Agriculture, Food, Forest and Fisher
Head of Fisheries Dr Sione Vailala Matpto

Distinguished officials representing the government and people gfaTon

Representatives of Members, Cooperating-Nmmbers and Participating Territories of WCPFC,

Observers, and Ladies and Gentlemen:

On behalf of the Scientific Committee, | am honoured to present short opening remarks at the start of our
sixthregulars essi on of the Commi s @3 usualdthis Cmmitea will réview Co mm
Pacific tuna fisheries, stock assessment of bigeye and skipjaak the effectiveness of bigeye and

yellowfin measure, bycatch mitigation measug¥cial requiremestof smallisland developindgstates

and territoriesand scientific research programmes.

WCPO tuna fisheriesproduced arannualcatchof 2.5 million mt of &ipjack, yellowfin, bigeye and
albacore in 2009, which is the highest annual catch recorded. Atheng 77% of the catches were
made by purse 8® fishery andskipjack catch is still increasirgpearly, reaching 1.8 million mt in 2009.
Because of high level of overfishing activities for bigeye stock, the Commission adopted a conservation
and managment measure for bigeye and yellowfin tun&2008 This measure requests 30% reduction of
fishing mortality from the level of 2002004. However, it was pointed out that there were many
exemptiondrom that measure and the Commission requested SC toa¢¥dhe measure and-assess
bigeye tunastock statusSo this year, stock assessment of bigeye and skipjack tuna and evaluation of the
bigeye measure will be highlighted.

Recommendations from the Independent Review of the Commisdi@msitional science structure and
functions were provided by MRAG. One of the importésgueswas there-structuing of the SC
meetings MRAG recommendedlissolving someworking group meetingso that more time can be
allocatedio stock assessment igsu In response to this recommendation, SC6 will atteimpinplement

a new structureincluding fiTheme sessian Though he contentsare similar to those of Specialist
Working Groups, kut the whole committee meeting became a plenary and no productiodepiendent
working group reportsAs you can see herehd Scientific Committee is definitely experiencing a
transitional period.

This year secalled Kobe Il process was implemented by the tRFMOs. In Barceldoiat Tuna RFMOs
Meeting of experts to share dtepractices on the provisiorf gcientific advicé and 'International
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Workshop on improvement, harmonization and cdibly of monitoring, control and surveillance
measures were convened. ThenJdint International Workshop on tuna RFMO management issues
relating to bycatch and to call on RFMOs to avoid duplicatmf work on this issug and 'International
Workshop on management of tuna fishérigere held irBrisbane

These Joint Tuna RFMO meeting produced a number of recommendai@hsSC6 Wl consider
scientific aspect of these outcomes and then provide recommendations to the Commission.

There wild be many other issues but t hadhssgearls6ve me

session. | hope that the sixth session of tkk rieeting in Tonga produces successful and fruitful
outcomes. Thank you.
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Attachment C

The Commission for the Conservation and Management of
Highly Migratory Fish Stocks in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudalofa, Tonga
10 19 August 2010

OPENNING ADDRESS AND WELCOME
by Dr VILIAMI TANGI, ACTING PRIME MINISTER and MINISTER FOR HEALTH

His Serene Highness, Prin€eu 6 i pel ehake, Honour able Minister for
Fisheries.

Excellencies and representatives of diplomatic communities

Members of Parliament

Interim Executive Director of the Western and Central Pacific Fisheries Commissi@urigkivon Soh
and staffof the WCPFC,

Chairman of the WCIRC Science Committee meeting,

Distinguished delegates representing Members and Cooperatinl&ubers of the WCPFC,

FFA staff, SPGOFP staff and Observers,

Members of the media,

Representatives oféhTuna Industry,

Ladies and Gentlemen.

On behalf of the Government of Tonga, | am deeply honoured to welcome you all to the Friendly Islands
of Tonga. I am thankful, to the Al mightyds Grace
Session ofhe Scientific Committee of the Western and Central Pacific Fisheries Commission. My salute

to the organizers, to the sponsors, to the institutions and the national governments for all the concerted
efforts contributed t o aConwentiopCeertes thioronoenindier e at t he
This meeting is about the science, scientific data and science base recommendations which will guide the
oversight management of Tuna fishing in the Western and Central Pacific Ocean. Tonga is in full support
of endeavordy coastal states to realize their development aspiration and associated benefits but also
equitable distribution and share opportunities in this fishery. Therefore, there is a great need for us all to
cement broader cooperation within the Commission aitl wur fisheries multilateral and bilateral
partners in order to strongly adhere to the science base recommendations from this Scientific Committee.

The agenda for this meeting is ambitious as befits the tasks ahead of the Commission. | am aware that
you, the scientists from the member countries and
have worked tirelessly over the past year. Specifically, to enhance our understanding of these fisheries
and fish stocks in order to make available the bedsnsfic information, critical for conserving and
managing these highly migratory species. Now is the time to bring all this information together to provide
pragmatic advice to the Commission. | am proposing to you all to work in a spirit of consengins, whi

will be the basis for success for this meeting.

During your deliberation in the next two weeks, major issues relating to the conservation and
management of tuna stocks in the Western and Central Pacific Ocean will be discussed. An area which
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covers he EEZs of the Pacific Island nations, including Tonga, and tunas are important resources in
sustaining the livelihood of the Pacific Island nations.

Distinguished delegates, | wish to remind this meeting that the western and central Pacific Ocean holds
the last healthy tuna stocks in the world and the call for sustainable use of these resources rests within
your hands as managers of these resources. In recent years, science has already been warning us of the
decline in stock of some of the key tuna speaeach as bigeye and yellowfin tunas. Therefore, serious
management considerations are necessary to implement our fishery today, most importantly, our role as
parties to this Commission. With the growing global demand for fish, the economic benefitsrdanive
fishery, impacts on climate change affecting fishery, increases in population growth and so forth are some
of the key drivers to consider on the management of our fishery to ensure sustainability of the tuna stocks.
Tuna fishing in Tonga started ihd late 70s and the beginning of 80s and we started to see significant
improvement towards the late 90s and early part of 2000. Since then, the catch and fishing activities of
Tuna fishery in Tonga had been declining towards the middle of 2000 and fiettliere to present day

while the total Tuna catch in Western and Central Pacific Ocean increase to some high records in the last
couple of years. Tonga may not be situated in the hot spot for Tuna but we do understand this is a highly
migratory species. ®refore, there is a great need for good cooperation among coastal states and distant
water fishing nations, in order to ensure equitable share of benefits from this important fisheries resources
during our lifetimes. Lastly, it is our join responsibilitissensure that the future generations are also able

to enjoy the benefits as well.

Finally, although we like to think of Tonga as paradise, but be warned, Tonga is located on the South
Pacific Cyclone Belt and also on the edge of the Tonga deep tretivh Afistralian plate. Fortunately,

this is not the cyclone season but be reminded that we are always subject to the occasional natural
calamity. Therefore, climate change is an important factor that | wish to remind everyone to be included
in resources asssments and projections.

Distinguished delegates, | wish you all the success in your deliberations in the next two weeks and trust
that you would find some time to experience the culture and hospitality of Tonga. We sincerely hope that
you woul d enj oy vy ourHavieng saig¢ so,nH row éave time plsasukeuod laehatf 6f the
Government of the Kingdom of Tonga to declare the Sixth Scientific Committee Meeting of the Western
and Central Pacific Fisheries Commissapen

Thank you all.
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Attachment D

The Commission for the Conservation and Management of
Highly Migratory Fish Stocks in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudalofa, Tonga
10 19 August 2010

AGENDA

WCPFC-SC6-2009/02

AGENDA ITEM 1 OPENING OF THE MEETING

11
1.2
1.3
14
15

Welcome address

Adoption of agenda

Meeting arrangements

Reporting arrangements

Intersessional activities of the Scientific Committee

AGENDA ITEM 2 REVIEW OF FISHERIES

2.1
2.2
2.3

24

Overview of Western and Central Pacific Ocean (WCPO) fisheries*

Overview of Eastern Pacific Ocean (EPO) fisheries

Annual Report (Part 1) from MembefSpoperating NostMembers andParticipating Territories
(CCMs)

Repats from regional fisheries bodies and other organizations

AGENDA ITEM 3 FISH BIOLOGY THEME

3.1

Biological parameters*

AGENDA ITEM 4 FISHING TECHNOLOGY THEME

4.1

Small tuna on floating objects (STFO)*

AGENDA ITEM 5 METHODS THEME*

AGENDA ITEM 6 STOCK ASSESSMENTTHEME

6.1

6.2

6.3

WCPO bigeye tuna

a. Stock status and trerfds

b. Management Advice and Implications*

WCPO yellowfin tuna

a. Stock status and trertds

b. Management Advice and Implications*

Requests from CMN2008-01

a. Fishing effort for bigeye and yellowfin tuna from other commercial tuna fisheries*
b. Review of CMM200801*
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6.4 WCPO skipjack tuna

a. Stock status and trertds

b. Management Advice and Implications*
6.5 South Pacific albacore

a Stockstatus and trendis

b. Management Advice and Implications*
6.6 South Pacific swordfish

a. Stock status and trerfds

b. Management Advice and Implications*

C. Requests from CMM00303*
6.7 Southwest Pacific striped marlin

a. Stock status andendg

b. Management Advice and Implications*
6.8 North Pacific striped marlin

a. Stock status and trerds

b. Management Advice and Implications*

6.9 Northern stocks
6.9.1 North Pacific albacore (CMA200503)

a. Stock status and trertds

b. Management Advice and Implications*
6.9.2 Pacific bluefin tuna (CMM2009-07)

a. Stock status and trerfds

b. Management Advice and Implications*
6.9.3 North Pacific swordfish

a. Stock status and trerfds

b. Management Advice and Implications*

AGENDA ITEM 7 MANAGEMENT ISSUES THEME*
AGENDA ITEM 8 ECOSYSTEM AND BYCATCH MITIGATION THEME

8.1 Fisheries impacts (Ecological Risk Assessment)

a. Seabirds*
b. Sharks*
C. Sea turtles*

AGENDA ITEM 9 DATA AND STATISTICS THEME

9.1 Data gaps

a. Data gaps and progress towards addressing gaps
b. Species composition of purseine catches
C. Data issues with the ISC

9.2 Regional Observer Programme (ROP)
9.3 West Pacific East Asia Oceanic Fisheries Management Project (OPHER)
9.4 Tagging initiatives (PTTP)

AGENDA ITEM 10 COOPERATION WITH OTHER ORGANISATIONS

10.1 The status of cooperation and relations

AGENDA ITEM 11 CONSIDERATION OF THE SPECIAL REQUIREMENTS OF
DEVELOPING STATES AND PARTICIPATING TERRITORIES
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11.1  Special Reguements Fund
a. Review of 2009/2010 activities
b. Advice and recommendations to the Commission*

AGENDA ITEM 12 FUTURE WORK PROGRAM AND BUDGET

12.1 Strategic Research Plan of the Scientific Committee

12.2 Review of the Scientific Committee Work Programme

12.3 Progress of 2010 Work Programme, 2011 Work Programme and budget, ar2D2G12
provisional Work Programme and indicative budget*

AGENDA ITEM 13  ADMINISTRATIVE MATTERS

13.1 Rules of Procedure

13.2 Peer review of stock assessments*

13.3  Future operation of the Scientific Committee
a. Review of the Structure and Functions of the Scientific Committee Meetings

13.4 Next meeting*

AGENDA ITEM 14 OTHER MATTERS

AGENDA ITEM 15  ADOPTION OF THE REPORT OF THE SIXTH REGULAR SESSION OF
THE SCIENTIFIC COMMITTEE

15.1  Adoption of the Summary Report and Executive Summary of the Sixth Regular Session of the
Scientific Committee

AGENDA ITEM 16 CLOSE OF MEETING
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Attachment E

The Commission for the Conservation and Management of
Highly Migratory Fish Stocks in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudalofa, Tonga
10 19 August 2010

THEME SESSION AGENDA

1.

2.

WCPFC-SC6-2010 /08
Rev. 4
5" August 2010

FISH BIOLOGY

Selection of rapporteurs

Review of new biological information and study on tunas in the WCPO

BI-WP-02 H. Ashida, T. Tanabe, K. Satoh, A. Fukui, S. Tanaka, N. SuRé&productive biology

3.

of male skipjack tun&atsuwonus pelamis (Linnaets)the tropical Western and Central
Pacific Ocean
Review of biological research projects under the convention

BI-WP-03 S. Nicol[1], K. Sisior[2], S. Retalmai[3], J. Farley[4]. Bigetyma age and reproductive

biologyi progress report.

BI-WP-01 J.Farley [1], A.Williams [2]. South Pacific Albacore age and reproductive bidlogy

4.

whh ke

progress report.
Recommendation on research needs and projects

FISHING TECHNOLOGY

Selection ofrapporteurs
Review of agenda
Review of information and related studies
3.1. Acoustic discrimination
a) FT WP-01: Application of broadband dolphin mimetic sonar for discriminating target fish
species. H. Okamotet al
Supporting documents (noted, not presented)
- FT-IP-04: Technical options for the utilization of underwater video to characterize species,
size composition and spatial distribution of tunas and bycatch species aggregating
around floating objects. D. Itano.

3.2. Behavioral studies of tuna on FADs
Supporting documents (noted, not presented)
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- FT-IP-01: Vertical Behavior and the Observation of FAD Effects on Tropical Tuna in the
WarmPool of the Western Pacific Ocean. Leroy et al.

- FT-IP-04: Telemetry study on juvenile yellowfin tuna Thunnus albacamsd a payao in
the Philippines. R. Babaran et al.

3.3. FAD and gear modifications to improve selectivity
a) FT WRO03: Analysis of the Catch Rate of Juvenile Bigeye Depending On the Depth of the
Purseseine Net Used by the Tropical Fleet. A. Delgado de Matinal. (noted, not
presented)

3.4. Technical solutions to bycatch mitigation
a) FT WRO02: Study on the methods teduce the bycatch of juvenile bigeye tuna by purse
seine operation on FADs in the western and central Pacific Ocean. S. Haseghwa
b) FT WRO04: International Seafood Sustainability Foundation initiatives to develop and test
bycatch mitigation options for tropical purse seine fisheries. V. Restrepo.
Supporting documents (not presented)
- FT-IP-02: ISSF Meeting on mitigation of tmatches in e Tuna Purse seine Floating
Object fisheries: Sukarrieta, Spain-2Z November 2009. ISSF.
- FT-IP-03: Purse seine bgatch mitigation techniques. AZTEkcnalia.

4. Work plan and future research

5. Recommendations from the SC and advice to the Commission
METHODS

1. Selection of rapporteurs

2. Adoption of agenda
The meeting will review the draft agenda and make changes as required.

3. Changes in MULTIFAN-CL
The meeting shall review the recent changes made to MULTIEANIsed for undertaking the
principalstocks assessments in the WCPO.

ME-WP-01:  Update of recent developments in MULTIFABL and related software for stock
assessment: N. Davies et al.

4, Developments in CPUE Analyses
The meeting shall review recent developments in the methods useshdiardizeatchrates and
development annual indices of stock abundance.

ME-WP-02  Application of the Tweedie distribution to zecatch data in CPUE analysis: H.
Shono

ME-WP-03  Confidence interval estimation of CPUE year trend in dglpe two step
models: H. Shono

5. Future Research
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Il.
V.

Other Issues

Adoption of Report

STOCK ASSESSMENT

Selection of rapporteurs

Adoption of agenda

Adoption of structure of Stock Assessment Theme report
Agenda itemi 6. Stock Assessments

6.1 WCPO bigeye tuna

SA-WP-01 Background information for the 2010 bigeye assessin&ntHarley et al.

SA-WP-02 Analysis of Japanese longline operational catch and effort for bigBy&loyle
et al.

SA-WP-03 CPUE standardization for bigeye and yellowfin tuna in the western andlcentr
Pacific Oceari S. Hoyle

SA-WP-04 Stock assessment of bigeye tuna in the western and central Pacifici(&ean
Harley et al.

6.2 WCPO yellowfin tuna
6.3 Requests from CMM200801

SA-WP-05 Further analysis cEMM 2008-01

6.4 WCPO skipjack tuna

SA-WP-07 Recent status of Japanese skipjack
al

SA-WP-09 Standardized CPUE for a skipjack caught by Japanese offshore pole and line
fishery in the northern region of western and central Pacific OcehrKiyofuji
et al.

SA-WP-08 A standardized CPUE analysis of the Japanese distter skipjack poland

line fishery in the western and central Pacific Ocean (WCPO),-20021
Adam Langley et al.

SA-WP-10 Stock assessment of skipjack tuna in the westerremttal Pacific Ocean S.

Hoyle et al.

6.5 South Pacific albacore

6.6 South Pacific swordfish

6.7 Southwest Pacific striped marlin

6.8 North Pacific striped marlin

6.9 Northern stocks

6.9.1 North Pacific albacore (CMIZ00503)
6.9.2 Pacific bluefin tuna (CMA009-07)
6.9.3 North Pacific swordfish

Information Papers
SAI IPi 011 Report from the prassessment workshop in April 200.&. Harley and S. Hoyle
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SAI IPi 021 Changes to the data available for stock assesdnieWilliams
V. Research and planning coordination

VI. Advice to the Commission
VII.  Adoption of Report

MANAGEMENT ISSUES

=

Confirmation of convener and selection of rapporteurs
2. Adoption of agenda
The meeting will review the draft agenda and make changes as required.

3. Terms of Reference
The Convener will introduce the draft TOR of the Management Issues Theme and the Committee will
refine the TOR. The TOR will open for any modification as necessary.

4. Consideration of Management Issues
(a) Limiting catches of Juvenile Bigeye
In considering potential management measures to address overfishing of bigeye tuna there has been
interest in determining the spatial distribution of juvenile BET within the WCPO and the
effectiveness of FAD closures. In order to further address thessidse SC with review and discuss
the following two papers:
MI-WP-03 Charaterization of purse seine fishing activities during the 2009 FAD closure.
P. Williams and S. Harley.
ST-1P-02 Preliminary analysis of the spatial distribution of juvenile bigeyetcatches from
equatorial WCPO purse seine fisheries.
S. Harley and T. Lawson.

(b) Identification of Limit Reference Points (LRP) for the key target species in the WCPO
The Special Workshop on Reference Points held at SC5 made a number of recommenaatio
further progress this issue. The SC will review the outputs of this work, and following up the
recommendation from SC5, make a recommendation to WCPFC7 on appropriate provisioral Limit
ReferencedPoints, both types and associated values, for thegkggttspecies in the WCPFC.

MI-WP-01 Stochastic and deterministic projections: A framework to evaluate the potential
impacts of limit reference points, including multi species considerations.
N. Davies and S.J. Harley.

5. Workshop on Management Objectives
At the Special Workshop on Reference Points held at SC5 it was recommended that the Commission
hold a workshop on Management Objective. The purpose of the workshop was to: i) assist managers
identify the information required to guide management decisamshow these can be quantified, ii)
provide guidance on identifying stock specific limit and target reference points; and iii) provide
advice on how uncertainty in the estimation of performance indicators can be incorporated into
management decisions. 2010 budget approved at WCPFC6 included US$90,000 to support a
Management Objectives Workshop.

The SC will consider the provision of scientific assistance to the preparation and convening of the
Commi ssionbdbs workshop on Meadoledgoe 20&Indsues@dbcorsidet i v e s
include timing, venue, lead agency and drafting of an agenda.
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6. Review of Kobe Il Workshop outcomes
The SC will also review the outputs of the Kdbb& Wor kshop on the Provi
and 6Wor ksahdanamgememt 6
GN-WP-06 Joint tuna RFMOs workshops in 2010: Reports and recommendations.

7. Adoption of Report

ECOSYSTEM AND BYCATCH

Selection of rapporteurs
Adoption of agenda
Ecosystem effects of fishing
a. SEAPODYM applications in WCPO progress report
b. Kobe Il Workshop on Bycatch.
5. Sharks
a. A Proposal for a Research Plan to Determine the Status of the Key Shark Species.
b. Addition of porbeagle and hammerhead sharks to list of key species under CMM
00904 (Conservation AnMlanagement Of Sharks)
c. Update of CMM200904
6. Seabirds
a. Experimental comparison among four types-like designs in the western North
Pacific
b.  Options for dferential management anchonitoring of seabirdyxatch.
C. Review ofseabirdbycatd mitigation measures fopelagiclonglinefishing
d. Experimental determinations of factors affecting the sink rates of baited havksintze
seabird mortality in pelagic longline fisheries.
e. Effect of line shooter and mainline tension on the sit&s of pelagic longlines and
implications for seabird interactions.
g. Progress report on the development and testing of the underwater bait setter for
pelagic longline fisheries.
h.  Seabirdspatialecologicalrisk assessment
i. Update of CMM200704 (Conservatioand managemenineasurdo mitigatetheimpact of
fishingfor highly migratoryfish stockson seabirds)
7. Sea Turtles
a. Review of CMM200803 (Conservatioand managementf sea tirtles)
8. Other Species
a. Evaluationof longline mitigation to reduce catches of North Pacific striped marlin in
the Hawaiibased tuna fishery
b.  Outcome on marine mammals from of Kobe Il Bycatch Meeting
c.  WCPFC Bycatch Mitigation Information System (BMIS)
d. Non-targetseciesinteractios with the tunaigheries of the Western and Central
Pacific Ocean.
9. Future research plan
10. Detailed operational research plan for 2010/11 with budget
11. Work programme for 20162012 with indicative budget
12. Other matters
13. Adoption of Report

rPwpR
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DATA AND STATISTICS

Selection of rapporteurs

Adoption of agenda

Data gaps and progress towards addressing gaps
Species composition of pursseine catches

Data issues with the ISC

Regional Observer Programme (ROP)

Other matters

Adoption of Report

130



Attachment F

The Commission for the Conservation and Management of
Highly Migratory Fish Stocks in the Western and Central Pacific Ocean

Scientific Committee
Sixth Regular Session

Nukudalofa, Tonga
10 19 August 2010

ABBREVIATIONS AND ACRONYMS USED BY THE WCPFC

ACAP Agreement for the Conservation of Albatrc
and Petrels

AFMA Australian Fisheries Management Authorit

AHTG on Data Ad Hoc Task Group on Data

ALB albacore Thunnus alalunga

AV average recruitmemver the period 1998
2007 in the bigeye stock assessment

Bcurrent average biomass over the period 207

Bt biomass at year t (used in projections)

BET bigeyetuna Thunnus obeslis

BFAR Bureau of Fisheries and Aquatic Resource
(Philippines)

Bl-theme FishBiology themegroup

Bumsy biomass that will support the maximum
sustainable yield

c&f cost and freight

CCM Members, Cooperating Nemembers and

CCMM working group

CN
the Convention

the Convention Area

participating Territories

Compliance with Conservation and
Management Measures working group
China

The Convention for the Conservation and
Management of Highly Migratory Fish
Stocks in the Western and Central Pacific
Ocean

The area of competence of the Commissic
for the Conservation and Management of
Highly Migratory Fish Stocks in the Weste
and Central Pacific Ocean

CPUE catch per unit of effort

CSIRO Commonwealth Scientific and Industrial
Research Organization (Australia)

EB-theme Ecosystems and Bycatglhitigation theme
group

EEZ exclusive economic zone

EPO eastern Pacific Ocean
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ERA
ETBF
EU

F
FAD
FAO

Fcurrent

FFA

Fmsy

FSM

I:SSB'ATHL

FT-theme
GEF
GLM
GRT

GSl
IATTC
ICCAT

ID
I0TC
ISC

ISSF
IUCN

JTF

LL
LL-ALL
LRP

m
ME-theme
MFCL

MH
MIMRA

MOU

MRAG

MSE

MSY or MSY
mt

NFRDI

ecological risk assessment

Eastern Tuna and Billfish Fishery (Australi
European Union

fishing mortality rate

fish aggregating device

Food and Agriculture Organizatiafi the
United Nations

average fishing mortality rate over the
period 20042007

Pacific Islands Forum Fisheries Agency
fishing mortality that will support the
maximum sustainable yield

Federated States of Micronesia

fishing mortality that maintainspawning
stock biomass (SSB) above the average le
of its ten historically lowest points (ATHL)
Fishing Technologyhemegroup

Global Environment Facility

general linear model

gross registered tonnage

gonad somatic index

Inter-American Tropical Tuna Commission
International Commission for the
Conservation of Atlantic Tunas

Indonesia

Indian Ocean Tuna Commission
International Scientific Committee for Tune
and Tundike Species in the North Pacific
Ocean

International Sustainable Seafood
Foundation

International Union for the Conservation o
Nature

Japan Trust Fund

longline

all longline catch

limit reference point

meters

Methodsthemegroup

MULTIFAN -CL (a stock assessment
modeling approach)

Marshall Islands

Marshall Islands Marine Resources
Authority

memorandum of understanding

Marine Resource Assessment Group
management strategy evaluation
maximum sustainable yield

metric tomes

National Fisheries Research and
Development Institute (Korea, Philippines)
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NPAFC

oS
PFRP

PH

PNA

PNG

PTTP
RFMO

RMI
SA-theme
SBor SB
SEAPODYM

SIDS
SKJ
SPGOFP

SPTT
SPR
SRP
SSB

SST
STFO
ST-theme
TCC

T™W

North Pacific Anadromous Fisheries
Commission

Off shore

Pelagic Fisheries Research Program
(Hawaii, USA)

Philippines

Parties to the Nauru Agreement

Papua New Guinea

Pacific Tuna Tagging Programme
regional fisheries management organizatic
Republic of the Marshall Islands
StockAssessmerthemegroup

spawning biomass

spatial ecosystem and population dynamic
model

small island developingate

skipjack tuna Katsuwonus pelamis
Oceanic Fisheries Programme of the
Secretariat of the Pacific Community
South Pacific Tuna Treaty

spawning stock biomass per recruit
Special Requirements Fund

spawning stock biomass

sea surface temperature

small tuna on floating objects

Data andstatisticsthemegroup
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Attachment H

KOROR DECLARATION

COMMITTING PARTIES TO THE NAURU AGREEMENT TO JOINT EFFORTS
TO INCREASE THE ECONOMIC VALUE AND DERIVE GREATER BENEFITS
FROM THE TUNA RESOURCE

Leaders from the Federated States of Micronesia, Republic of Kiribati, Republic of the Marshall
Islands, Republic of Nauru, Republic of Palau, Independent State of Papua New Guinea,
Solomon Islands and Tuvalu met in Koror, Palau, on 25 February, 2010.

LEADERS,

Taking into account the Nauru Agreement concerning cooperation in the Management of
Fisheries of Common Interest and the First, Second, and Third Implementing ‘Arrangements
setting forth additional measures to implement the Nauru Agreement;

Noting the Federated States of Micronesia Arrangement for Regional Access and the Palau
Arrangement for the Management of the Western and Central Pacific Purse Seine Fishery;

Recalling the Bikenibeu Declaration on Securing Greater Value from their Common Fisheries
Wealth adopted by Fisheries Ministers done at Tarawa on 22 October 2009 calling for the
adoption of additional conservation and management measures;

Reaffirming support for the PNA Office established in Majuro, Marshall Islands, on 1 January
2010;

Reiterating the commercial aspirations of the Parties through the PNA Office;

Acknowledging the importance of regional co-operation as underlined in the Vava'u
Declaration and reaffirming the Parties’ support for co-operative regional fisheries management
through the Pacific Forum Leaders Summit, Pacific Islands Forum Fisheries Agency, Secretariat
of the Pacific Community, and the Western and Central Pacific Fisheries Commission;

Mindful of the healthy state of skipjack tuna and its ability to support further sustainable growth
and development of the fishery;

Expressing concern about the state of bigeye and yellowfin tuna and the increasing growth of
capacity and effort in the region;
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Desiring to maximize economic gains from the tuna fisheries through the adoption of effective
conservation and management measures and exertion of greater control of the fisheries for the
Pacific Islands;

Noting that for many of the Parties, the tuna resource represents the primary source of achieving
greater economic self-sufficiency;

Further noting that the prospects of enhancing economic growth for many of the Parties
depend to a large degree on the sustainability of their common tuna resource;

Recognizing that economic gains may be maximized through the development of additional
arrangements that control output and limit effort to create scarcity and increase the value of the
tuna resources;

HAVE AGREED:

1. To effectively conserve and restore highly migratory stocks while maximizing
economic returns and explore suitable arrangements for the Parties to control output
and limit effort;

2. To promote the greater commercial utilization of the tuna resources for the benefit of
the Parties, and towards this end, the “Vessel Day Scheme” as adopted for purse seine
vessels is hereby confirmed,

3. To close off additional high seas areas between 10°N and 20°S and 170°E and 140°W

in the Western and Central Pacific by prohibiting purse seine vessels licensed by the
Parties from operating in such waters;

4. To initiate management practices that will enhance commercial and economic
opportunities for the Parties through optimum utilization of the tuna fishery; and

5. To proceed with the full assessment for certification of the skipjack fishery to
increase the value of the tuna resource.
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Done at Koror, Republic of Palau, this 25" day of February 2010

His Excellency Emanuel Mori
President
Federated States of Micronesia

-

His Excellenty Marcus Stephen
President
Republic of Nauru

onorable Dr. Derek Sikua
Prime Minister
Solomon Islands

ﬁ)rable\%tﬂatn_ﬁckm\as

Minister for Resources & Development
Republic of the Marshall Islands

/éz\ﬂ // B

Mot (tne
His Excellency Anote Tong /
President

Republic of Kiribati

6?(5 Excellency Johnson Toribion

resident
Republic of Palau

Honorable Apisai Jelemia
Prime Minister
Tuvalu

AL

Honorable Ben Semri
Ministert for Fisheries
Independent State of Papua New Guinea
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STRATEGIC RESEARCH PLAN 200712011
Revised at SC6

INTRODUCTION
The Convention and the Commission

The Commission for the Conservation and Management of Highly Migratory Fish Stocks in the Western
and Central Pacific Ocean (WCPFC) was established by the Convention for the Conservation and
Management of Highly Migratory Fish Stocks in the Western andtr@lefacific Ocean (the
Convention). The objective of the Convention is to ensure, through effective management,-thentong
conservation and sustainable use of highly migratory fish stocks in the western and central Pacific Ocean.

The Commission is sked with developing and adopting specific measures to promote these objectives,
as detailed in Articles 5 and 6 of the Convention. Fundamental duties of the Commission necessary to
promote conservation, sustainability and optimal utilization that are ostagp by sciencbased
information include:

9 assessing the impact of fishing on marine resources and the western and central Pacific Ocean
(WCPO) ecosystem;

1 protecting biodiversity and promoting ecosystem based approaches to management;

1 minimizing waste, pollution and impacts on both target and -tawget or associated or
dependent species (NTADSs);

1 preventing or eliminating overfishing and excess fishing capacity;

9 promoting the collection, compilation and dissemination of complete and accstagds data
and information from national and international research programmes.

To implement and enforce these goals, the Commission is required to utilize the best scientific evidence
available. This evidence must be incorporated into a fishery mameagjeegime consistent with the
principles of the precautionary approach and in consideration of target species, NTADs, environmental
factors and habitats of special concern.
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The Scientific Committee

Article 11 of the Convention establisheSaientific Committee, the functions of which are described in
Article 12. They include reviewing the results of research, analysis and status assessments of target stocks
or NTADs in the Convention Area and to assist development and assess informatitmgrésm a

regional observer programmie

The Convention requires that the Scientific Committee recommend a research plan to the Cotfimission
The Strategic Research Pladescribed here has been prepared in response to this requirement. The Plan
will be complemented by rolling work plans, reviewed and amended annually as appropriate by the
Scientific Committee.

This Strategic Research Plan is intended to serve an initial period of five years from 2007. As there will

be an ongoing need for an adaptiveeresr ch pl an to support the Scient
providing the best available scientific advice, the Plan will be periodically reviewed to ensure it remains
responsive to the Commi ssionbds needs.

RESEARCH PRIORITIES
The Commission has four exall research and data collection priorities:

1 Monitoring of fishing activities through the collection, compilation and validation of data from
the fishery

1 Monitoring and assessment of stocks
1 Monitoring and assessment of the ecosystem
9 Evaluation ofexisting CMMs and potential management options

Monitoring of fishing activities through the collection, compilation and verification of data from the
fishery

Data from the fishery are required to monitor catch and effort, and are an essential inmakto st
assessment. Increases in data quality and coverage will enable more accurate estimates of catches and are
key to reducing uncertainty in stock assessments. Data are also required for tracking fleet dynamics and
monitoring changes in the fisheries. Aitical role of the Scientific Committee is to promote the
collection and compilation of all necessary data and to assist in increasing data accuracy and coverage.
Research activities include:

9 estimating total fishing effort which includes incremeiitaleases in effective effort, catches and
related mortalities of target and ntarget species, stratified, as appropriate, by area, time,
species or stock, size, sex and other characteristics;

3 ncluding work undertaken by scientific experts engaged by the Commission under Article 13, and for the
observer programme, ironjunction with the Technical and Compliance Committee.

4 Article 12(2)(a).

5 for the period 2006 to 2011
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monitoring the accuracy and coverage of operatitineadl cach and effort data, aggregated catch
and effort data, and size composition data compiled by the Commission, and developing
programmes to improve accuracy and coverage and to address data gaps that are identified;

developing programmes for the collectiand compilation of related fisheries data, such as gear
and vessel attributes, and other information, that can be used to standardize fishing effort and
estimate fishing capacity and changes in effective fishing effort;

rescuing historical fisheries datand related metadata useful for stock assessment and effort
standardization;

developing draft standards for the collection of operational catch and effort data, port sampling
data, observer data and other types of data, as required, including minimdardsaior data
collection forms;

developing sampling designs, including sampling protocols, for the collection of these data
through observer and port sampling programmes; and

developing programmes to assist Members and Cooperatingmimbers in meetq data
related Convention obligations.

Monitoring and assessment of stocks

Stock assessment amabdelingare the primary scientific tools used to estimate the condition of fish
stocks and to evaluate the efficacy of conservation measures. Structuréhinohcén stock assessment
derives, in part, from inaccurate or incomplete data from the fishery, mistaken assumptions about
underlying biological processes, and an incomplete understanding of fishing gear and vessels operations.
Addressing uncertaintigés stock assessment is a useful guide to assigning priorities to components of the
scientific programme

Stock assessment and modeling
Research activities directly supporting stock assessments include:

)l
1

Routine application of existing methods;

Characterisation of statistical and structural uncertainty in stock assessments;

Improvement of existing methods and development of new methods;

Identification and refinement of biological reference points for use in stock status determination;
Use of simulation models to evaluate the sensitivity of stock assessment tools to violation of
specific assumptions about biological processes (e. g. the dependency of natural mortality on

age); and

Improvement of data inputs to stock assessment models, icybartanalyses tstandardize
fishing effort or catckperunit-effort to provide reliable indices of abundance.
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Biological studies

Understanding of key biological processes and the identification and definition of regional variability in

these processein an area as large as the WCPO is required to underpin stock assessments of target
speci es and selected NTADs. Enhanced under standi
uncertainty and possible bias in stock assessments. Required studies includ

=

age and growth of prand postrecruit segments of the population;

9 reproductive parameters and capacity;

1 length, weight and sex composition in response to environmental and anthropogenic factors;
9 characterisation of stock structure;

1 movement andhigration;

1 behaviorand habitat utilisation;

9 recruitment variability and the environmental influences thereon; and

i tagging studies.

Tagging is an important tool for biological abdhavioal studies of fish and has special importance in

the assessmehtghly migratory fish stocks (HMS). Stock assessments for other types of fish (e. g. small

pel agic and demer sal speci es), benefit greatly f
information on population size independent of data from the @wial fishery. Such survey data can
potentially reduce the bias and uncertainty in the stock assessments. Unfortunately, routine scientific
survey methods are not applicable to HMS because of the large geographical scales and resultant costs.
Tagging studes on all scales are the closest approximation to fishery independent data currently available

to support WCPFC management activities. Tagging studies provide information on rates and direction of
movement, mortality, habitat utilization, aggregation aobherability, all of which are directly used in

the stock assessments. Tagging activities include:

1 mass tagging with conventional tags to determine {acgée population movement and mortality
rates;

1 specialized deployment of data storage tags, batkierdional archival tags and pop satellite
tags, to better define horizontal and vertical habitat preferences;

1 deployment of other types of electronic tags to determines-sow# movements or residence
times in relation to natural features difwhting objects, such as seamounts and fish aggregating
devices; and

1 implementation of comprehensive tag recovery procedures, and studies (e.g. tag seeding) to
estimate the rates of reporting of recaptured tags.
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Monitoring and assessment of thecosystem

The ecosystem approach to fisheries requires managers to consider more than the impact of the fishery on
single target stocks. Additional considerations include assessing the impact of environmental variability
on target stocks, and assessing tmpact of the fishery on other species including prey, competitors,
species caught in association with the target species (NTAD otarget, associated and dependent
species), and on habitat. Research activities include:

1 undertaking regular ecologicaisk assessments (using Productivdtysceptibility Analysis or
other approaches), to identify priorities for enhanced monitoring, biological research, stock
assessment and management intervention;

1 establishing ecosystem indicators to monitor the effettéshing, other anthropogenic effects
and natural variability on ecosystem structure, function and biodiversity;

1 identifying habitats of special concern, and the fishery impacts, other anthropogenic impacts and
the effects of environmental variabilitigereon;

9 estimating maximum aggregate yield of all species that can be safely removed from the
ecosystem without disrupting ecosystem structure and function;

9 identifying oceanographic features, processes and fishing practices that influence theialistribut
and abundance of fish stocks and their vulnerability to fishing gear;

9 investigating trophic relationships (food webs, aggregation, maturity, spawning, ecological
modeling predator/prey relationships, depredation, etc.);

1 synthesising data and ideas across disciplines into ecosgassd models; and

9 conducting bycatch mitigation research including technical options to minimise bycatch and
discards.

Evaluation of existing CMMs and potentialmanagement options

The impacs of existing CMMs and potential management measures on target stocks, NTADs and the
ecosystem as a whole (including socioeconomic impacts) should be considered by the Commission where
possible before the implementation of such measures. In particulmhténto the robustness and
effectiveness of management measures in achieving the objectives of the Commission, and the associated
tradeoffs across these objectives, under uncertainty in our current understanding of population and
ecosystem dynamics cdpe obtained from computer simulations. Such simulations may range in
complexity from simple projections or equilibrium yield analyses incorporated into single species stock
assessment models to complex msjftecies management strategy evaluation (MSEjetspin which

the stock, fleet and ecosystem dynamics, fishing impacts, data collection, stock assessment, management
response and management implementationnawdeledas a single integrated system. The research
required to develop an MSE framework foet WCPO convention area includes:

1 Development of an appropriately structured msiiiecies operational model that incorporates,
inter alia, the effects of oceanographic variability;
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1 Development ofbehavioal models of fleet dynamics, including Begononic models which
integrate resource and fleet dynamics;

1 Quantification of management objectives and the development of biological, social and economic
performance indicators against which the achievement of management objectives can be
assessed;

1 Developmat of candidate feedback decisinnles for updating management measures in
response to assessment outcomes;

1 Characterisation of uncertainty in the evaluation of management measures;

1 Development of computer software, or adaptation of existing softwaratdgrate the above
models with modules simulating data generation, assessment, management response and
implementation.

IMPLEMENTATION AND REVIEW

Monitoring the implementation of this Strategic Research Plan will be the responsibility of the Chair of
the Scientific Committee in collaboration with the Executive Director. Members of the Commission,
including Cooperating Nemembers, participating territories, observers, scientific experts and the
Secretariat will share responsibility for implementatidrth@ Plan. Opportunities to take responsibility

for activities supporting implementation of components of the Plan will be considered at each meeting of
the Scientific Committee.

At each regular session of the Scientific Committee each Theme (incli®&timtigtics, Fishing
Technology, Methods, Biology, Stock Assessment and Ecosystems and Bycatch) will review the elements
of the Plan relevant to their respective terms of reference and will develop operational work programmes
consistent with the Plan. Codmndtion of the review and work programme development will rest with the
Chair of the Scientific Committee in consultation with convenors offtieme Groupsthe manager of

the Scientifi c ServicesProvider and the Executive Director.

Opportunities to invive individuals and institutions from developing countries and territories should be a
strong feature of the implementation of the Plan. Promoting such involvement should be aimed at both
utilising available expertise from developing countries and tee#prand at providing important
opportunities for building scientific and technical capacity within those countries and territories.

Ful l i mpl ementation of the Strategic Research Pl a
core budget. Extraudgetary funds from voluntary contributions of Members and other sources will be
required and actively sought by the Commission. Nevertheless, adoption of the Plan by the Scientific
Committee and subsequent strong support from the Commission is a @ieetpisecuring the

necessary extraudgetary funds.

An independent external review of the Plan may periodically be requested by the SC. The Scientific

Committee will be responsible for preparing the terms of reference for the review. The Scientific
Comnittee will present the report of the review to the next regular session of the Commission.
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