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Summary

The 3™ workshop on the Development of a new Tropical Tuna Measure (TTMW3, June 2023) requested
specific analyses from the Scientific Services Provider (SSP) to help inform Commission members on
options for the new Measure (see Attachment 3 of WCPFC-TTMW3-2023-Chair’s Report). The results of
these analyses were presented to TTMW4 in Pohnpei, FSM, 29-30%" September (see WCPFC-TTMW4-2023-
04Rev2).

At TTMWA4, the SSP noted technical challenges with the analyses for both bigeye and yellowfin tuna,
namely that one bigeye model had not run successfully, and that the constant catch assumption for ‘Region
2’ domestic fisheries within the yellowfin analyses was unrealistic in the face of the stock declines that
resulted. Both have been corrected in the current analysis, with effort — rather than catch — being assumed
in the case of the majority of model Region 2 fisheries for yellowfin (all domestic fisheries in this region
are assumed to be based on 2016-2018 estimated effort levels, with the exception of the Indonesian large
fish handline fishery, whose catch is maintained at 2016-2018 levels). In the body of this paper, the
updated ‘nuclear grid’ results are presented first, and these results form the basis of information used
throughout this paper. As for TTMWA4, an Excel spreadsheet of the results accompanies this paper.

TTMW4 identified further requests of the Scientific Services Provider, and the results of these requests are
also presented in the body of this paper?. Requests have been allocated a sequential number for ease of
reference. For each analysis, a short methodological summary is provided where necessary, particularly
where interpretation of the request by the SSP was necessary to perform the analysis. This is then followed
by the results and where appropriate, key points for CCMs to note when interpreting those results.

The results of requests of TTMW3 provided to TTMW4 are summarised in Appendix 1 — updated with the
new effort-based assumption for yellowfin tuna and the full bigeye grid. The latter made no material
difference to results at 2 decimal places. The re-evaluation of CMM 2021-01 based upon the accepted
2023 stock assessments of WCPO bigeye and yellowfin is provided in WCPFC20-2023-15.

2 TTMW4 opted to remove two of the outstanding requests of the SSP developed by TTMWS3, specifically those from
the US and PNA/Japan.
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Request to SPC

CCM/Observer

Ll -5

Update of data summaries as in SC18-MI-IP-08 — LL catch and PS/PL effort by area (AW, EEZ, HSP, other HS) and HS v flag

EU

Updated figures 9 and 10 of SC18-MI-IP08 with PS effort in waters under national jurisdiction (EEZs and AWs), in the HS by CCMs
in table 2 of CMM, in the HS by the Philippines, in the HS by Pacific Island fleets fishing in high seas adjacent to their home
waters during the HS closures, in the HS by CCMs not listed in Table 2 (not including the effort already included in the previous
item).

EU

1. The provision of estimates of additional longline yields alongside the estimates of foregone purse seine catch from the FAD
closure set out in Table 11 of Working Paper 4.

2. Atable showing the adjustments to the longline bigeye catch limits for each CCM over time since 2008. This is basically an
extension of the table from China back to 2008

3. An estimate of the potential impact of extending footnote 1 to cover all SIDS including American Samoa.

PNA+

An objective of a new tropical tuna measure may be to balance the impacts or depletion to bigeye and yellowfin between fishery
sectors. In the WCPO, associated purse seine and miscellaneous sectors have the largest impacts on the two stocks. From the
most recent assessment documents presented to SC19, the impact is not balanced. The US requests annual fishery sector impact
estimates from 2000-2021 for WCPO bigeye and yellowfin contained in Figure 70 from the bigeye assessment and Figure 66
from yellowfin tuna assessment.

us

Future projection of depletion rate of BET, YFT and SKJ respectively with an assumption that catches in region 2/5 increase or
decrease by 10%, 20%, 30%.

Japan




1 Depletion/risk matrices for bigeye and yellowfin based on longline and purse seine scalars
based on the 2023 assessment grids.

Analyses conducted were based on stochastic projections conducted across the grids of the most recent
stock assessment models for bigeye and yellowfin tuna agreed by SC19 (WCPFC20-2023-SC19-01).
Projections were run for a period of 30 years (2022 to 2051) with scalars (multipliers) applied to average
longline catch and purse seine effort over the period 2019-2021. For longline and purse seine fisheries, a
range of catch and effort scalars (0.5 to 2.0 in increments of 0.05) were applied. For all other fisheries (pole
and line fisheries and domestic fisheries of Indonesia, Philippines, Vietnam) fixed scalars were applied
corresponding to the catch or effort change necessary to achieve baseline fishing levels as specified under
the interim skipjack tuna management procedure (CMM 2022-01). These baseline levels are 2001-2004
effort levels for pole and line fisheries, and 2016-2018 average catches for domestic ID/PH/VN fisheries>.
These baselines were applied to be consistent with the skipjack management procedure assumptions.

Stochastic projections were run for each species, assessment model and scalar combination with future
recruitment resampled from the ‘long term’ historical period (1962 - 2020 g2). An additional ‘recent
recruitment’ scenario was run for bigeye tuna with future recruitment resampled from the last 10 years
(2010 g3 — 2020 g2). Twenty stochastic projections were run for each of the 54 models in the uncertainty
grids of the recent yellowfin and bigeye assessment and the scalar combination (961 combinations in total)
totalling 1,037,880 projections for each species and recruitment range combination.

The resulting depletion at the end of the 30 year projection, and corresponding risk of falling below the
LRP (SB/SBf-0< 0.2) are presented in Figure 1 to Figure 6. The table of results corresponding to these plots
are provided in the accompanying EXCEL spreadsheet. Outcomes for bigeye and yellowfin are presented
relative to the objective in CMM 2021-01 of ‘the spawning biomass depletion ratio (SB/SB¢-o) is to be
maintained at or above the average SB/SB¢-o for 2012-2015"%.

Note that the two issues identified for the results presented to TTMW4 were corrected in these analyses:

1. Projections off all grid models for bigeye are now available and have no impact on the results at
2 decimal places.

2. For the yellowfin model, constant effort at 2016-18 levels for the domestic fisheries in ‘Region 2’
of the 2023 yellowfin assessment (i.e. ID/PH/VN region) is assumed within these projections, the
exception being the Indonesian ‘large fish’ handline fishery where the constant catch assumption
is maintained. A constant effort assumption implies that the resulting catch will vary dependent
upon the underlying stock size, rather than the previous assumption where a constant catch was
assumed to be taken despite declines in the stock in that region under many of the future
scenarios. Results are consequently less pessimistic than those presented to TTMWA4.

‘Recent conditions’ (2019-2021 levels in purse seine and longline fisheries) projection results (scalar = 1
for both purse seine and longline fisheries) are shown in Figure 7 and Figure 8. For bigeye tuna, 2019-2021
fishing levels will achieve the objectives of the tropical tuna CMM, in that the stock remains above the
2012-2015 average depletion level (34%SB¢-o) in the future. For yellowfin, however, the objective is not
met, with the stock declining below the 2012-2015 average depletion level (44%SB¢-o), despite the

3 Noting the updated effort assumption for yellowfin used with the current analyses.
4 In calculating this level for each assessment model, we calculate the SBt/SBr-ot1to-10 for each year, and take the
average of these values.
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updated ‘effort-based’ assumption for Region 2 future fishing levels. The full evaluation of the potential
levels of future fishing under CMM 2021-01 is presented in WCPFC20-2023-15.
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Figure 1. Bigeye equilibrium stock depletion levels (SB/SBr-o) resulting under the different purse seine (across) and longline (down) scalars (relative to 2019-
21 levels), under the assumption that ‘recent’ recruitment levels continue. Values indicate equilibrium depletion levels resulting under fishery conditions.
Shading indicates depletions relative to average stock depletion levels over the period 2012-15 (34%SB¢-o), consistent with CMM 2021-01.
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Figure 2. Risk that the bigeye stock depletion levels (SB/SBr

21 levels), under the assumption that ‘recent’ recruitment levels continue, will fall below the limit reference point. Values indicate the risk level under those

fishery conditions, shading indicates those risk levels less than or equal to, and greater than 20%.
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Figure 3. Bigeye equilibrium stock depletion levels (SB/SBr-o) resulting under the different purse seine (across) and longline (down) scalars (relative to 2019-
21 levels), under the assumption that ‘long term’ recruitment levels continue. Values indicate equilibrium depletion levels resulting under fishery conditions.
Shading indicates depletions relative to average stock depletion levels over the period 2012-15 (34%SBe-o), consistent with CMM 2021-01.



PS scalar
14 145 15 155 16 1685 1.7 1.75 18 185 148 156

Egacacacacacacacacacacacacﬁ
2
i

EDQDDDDDDDDDDDDDDDH
-
&
=
-
-
=
o
=
b
-
i
-
ke
-
]

(=11

ot e e e e e e}
EGDGDCFEGC’GC’
EGDGDCFEGC’GC’
EDDCICICII:ICII:ICII:I
EDDCICICII:ICII:ICII:I
EEDQDDDDDQD
EDGDGEGCFGEM

: Risk
1 1 1 1

1007 001 002 OO 002 002 006 005 O ==20%
1 1 00 002 002 O.0F 006 003 004 006 006 B o0
1001 00 002 002 OO 0O 004 005 006 007 008 009 o
1 0.0 001 002 002 002 002 0.0% 004 005 006 007 006 009 01 011 02
1001 02 002 O OO 005 004 006 007 007 006 0 011 012 L4 006
1001 002 002 002 005 004 005 006 007 008 008 011 042 014 015 097 018
1 001 002 002 O 0% 004 005 006 007 008 01 012 043 015 017 I8
1 002 002 002 O0F 005 006 007 008 01 02 0.4 016 018 019
00 002 00F 004 006 007 006 01 042 014 L6 QIS 02
00 004 006 006 008 008 012 014 016 018
00 005 0.06 QU7 008 0L11 CL4
00 005 007 006 01 043 015 07 02
O 004 006 007 008 012 CLi4 07 09
7 002 003 006 006 008 01 013 015 018
175 001 002 U2 O0S 005 007 Q08 0011 0.4 017 02
15 001 002 004 005 007 0089 012 015 018
155 002 004 005 007 01 012 005 (a9
19 004 005 008 01 013 016 019
195 006 005 01 0013 047 02
2 00 01 043 017

EDQDDDDDDDQD
EDQDDDDDDDQD

.06
11
1.15
1.2
125
1.3
135
14
145
15
1.5
16
165

EGDGDGDCFDGEGEGE
ECIDCIDCIDCIDCIDCIDCID
EDCIDCIDCIDCIDCIDCID
EDCIDCIDCIDCIDCIDCID
EECICICIDCIDCIDCIDCID
EEGDGDGDGEGEGE
ECICICICICICICII:ICII:ICH:I

EDCIDDDCIDDDCIDDDCID
EEQDDDQDDDQDDDQD

EDDCIDDDCIDDDCIDDDCID
ECIDDDCIDDDCIDDDCIDD

LL scalar
EEDC-DC-DDDC-DC-DC-DC-DDD

= =

=
= =

=

g-:-c-:-c-:-c-:-c-:-c-:-c-:-:-:-c-:-c-:-c-:-c-:-c-:-

Figure 4. Risk that the bigeye stock depletion levels (SB/SB¢-o) resulting under the different purse seine (across) and longline (down) scalars (relative to 2019-
21 levels), under the assumption that ‘long term’ recruitment levels continue, will fall below the limit reference point. Values indicate the risk level under
those fishery conditions, shading indicates those risk levels less than or equal to, and greater than, 20%.
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Figure 5. Yellowfin equilibrium stock depletion levels (SB/SBr-=o) resulting under the different purse seine (across) and longline (down) scalars (relative to
2019-21 levels), under the assumption that ‘long term’ recruitment levels continue. Values indicate equilibrium depletion levels resulting under fishery
conditions. Shading indicates depletions relative to average stock depletion levels over the period 2012-15 (44%SB¢-o), consistent with CMM 2021-01.
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Figure 6. Risk that the yellowfin stock depletion levels (SB/SBe-o) resulting under the different purse seine (across) and longline (down) scalars (relative to
2019-21 levels), under the assumption that ‘long term’ recruitment levels continue, will fall below the limit reference point. Values indicate the risk level
under those fishery conditions, shading indicates those risk levels less than or equal to, and greater than, 20%.
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Figure 7. Time series of WCPO bigeye tuna spawning biomass (SBrecent/SBr=0) from the uncertainty grid of
assessment model runs for the period 1990 to 2021 (the vertical line at 2021 represents the last year of
the assessment), and stochastic projection results for the period 2022 to 2051 under recent conditions
(2019-2021 fishing levels). During the projection period (2022-2051) levels of recruitment variability are
assumed to match those over the “recent” time period (2011-2020; top panel) or the time period used to
estimate the stock-recruitment relationship (1962-2020; bottom panel). The red dashed line represents the
agreed limit reference point, the blue dashed line the 2012-2015 average depletion level.
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Figure 8. Time series of WCPO yellowfin tuna spawning biomass (SBrecent/SBr=0) from the uncertainty grid
of assessment model runs for the period 1990 to 2021 (the vertical line at 2021 represents the last year of
the assessment), and stochastic projection results for the period 2022 to 2051 under recent fishing levels
(2019-2021 conditions). During the projection period (2022-2051) levels of recruitment variability are
assumed to match those over the time period used to estimate the stock-recruitment relationship. The red

dashed line represents the agreed limit reference point, the blue dashed line the 2012-2015 average
depletion level.
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2. Updated data summaries

# Request to SPC

1 Update of data summaries as in SC18-MI-IP-08 — LL catch and PS/PL effort by area (AW, EEZ, HSP, other
HS) and HS v flag

For the values behind Figure 9 and Figure 10, please see Tables 1 and 2 of SC19-MlI-IP-06. For the values
behind Figure 13 and Figure 14, see Tables 6 and 7 of SC19-MI-IP-06.
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Figure 9. Purse seine effort in waters under national jurisdiction (EEZs and Aws) and in the high seas (20°N-
20°S). Days fished — top, percentage days fished — bottom. Refer to notes under Table 1 of SC19-MI-IP-06.
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Figure 10. Purse seine effort in high seas (20°N-20°S) by fleet category. Days fished — top, percentage days
fished — bottom.
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Figure 11. Estimates of effort, bigeye catch and nominal CPUE for the CORE tropical WCPFC longline fishery.

Core area is 130°E — 150°W, 20°N-10°S). 2022 data are provisional.
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Figure 12. Estimates of effort, bigeye catch and nominal CPUE for the EASTERN tropical WCPFC longline
fishery. Eastern area is 170°E-150°W, 20°N-10°S. 2022 data are provisional.
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Figure 13. Reported longline catches (metric tonnes) of bigeye tuna in the WCPFC-CA by fleet category.
Refer to notes under Table 6 of SC19-MI-IP-06. Vietnam catch is included in ‘CCMs with no limits’.
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Figure 14. Reported longline catches (metric tonnes) of yellowfin tuna in the WCPFC-CA by fleet category.
Refer to notes under Table 7 of SC19-MI-IP-06. Vietnam catch is included.

3. Figure updates

Request to SPC

Updated figures 9 and 10 of SC18-MI-IP08 with PS effort in waters under national jurisdiction (EEZs and
AWs), in the HS by CCMs in table 2 of CMM, in the HS by the Philippines, in the HS by Pacific Island fleets
fishing in high seas adjacent to their home waters during the HS closures, in the HS by CCMs not listed
in Table 2 (not including the effort already included in the previous item).

The plots below are a refinement of those shown in Figure 9 and Figure 10 above, to address this request.
For Figure 15 the following new categories have been used:

ok wnRE

Pacific Islands fleets - Fishing in waters under national jurisdiction (EEZs and AWs)
Pacific Islands fleets - Fishing in the high seas outside the HS closure period
Pacific Islands fleets - Fishing in the high seas during the HS closure period

PS effort in the HS by the Philippines

PS effort in the HS by CCMs in table 2 of CMM, but excluding above

PS effort in EEZs by CCMs in table 2 of CMM, but excluding above

For Figure 16, data are presented for only 5 of the categories above.
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Figure 15. Purse seine effort in waters under national jurisdiction (EEZs and AWSs) and in high seas(20°N-
20°S) by specified category.
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4. Longline bigeye catch and purse seine Footnote 1 evaluation

# Request to SPC

3 a) The provision of estimates of additional longline yields alongside the estimates of foregone purse
seine catch from the FAD closure set out in Table 11 of Working Paper 4.

b) A table showing the adjustments to the longline bigeye catch limits for each CCM over time since
2008. This is basically an extension of the table from China back to 2008

c) An estimate of the potential impact of extending footnote 1 to cover all SIDS including American
Samoa.

a) Estimate of additional longline yields cf foregone purse seine catch.

It is challenging to estimate how much additional catch the longline fishery might have taken given the
presence of the purse seine FAD closure. Within the time available between TTMW4 and WCPFC20,
analyses were limited to the use of the outcomes of the stock projections for bigeye developed through
TTMWA4 request #1, within which longline future conditions were scaled relative to baseline catch levels,
where those catches are in numbers of fish. The current calculation assumes the longline [catch] scalar
remains at 1, and hence changes in estimated catch (mt) resulting from the FAD closure represent the
additional ‘equilibrium’ weight of catch due to the closure period for the same number of longline-caught
fish. Values should be viewed with caution.

FAD multipliers off the 2019-2021 baseline period that equated to the corresponding annual FAD closure
period in each year were identified using the scalars calculated for TTMW4 request #5. Actual purse seine
effort in each year was related to the baseline 2019-2021 effort to develop a corresponding purse seine
effort multiplier. As in the analyses of request #5 presented to TTMW4, these were multiplied together
to get the overall annual PS scalar. These were used to identify the equilibrium level of longline catch of
bigeye under the two future recruitment scenarios, where the longline scalar was set at baseline levels
(scalar =1).

To estimate the potential catch gain accrued for longlines, the same approach was taken to estimate the
equilibrium longline catch level, where the purse seine multiplier was calculated from the annual effort
level where the FAD set scalar equated to the removal of the FAD closure (from request #5, scalar = 1.39).

The estimated gain in longline catch resulting from the FAD closure in each year was then calculated from
the difference in the two equilibrium longline catch levels in each year. Note under the logic that yellowfin
is primarily influenced by the overall purse seine effort, rather than the FAD/free school combination,
values for that stock are not calculated.
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Table 1. Total annual additional bigeye catch that might have been taken by purse seine in the absence of
the FAD closure periods, and estimated gain in longline catch (mt) that resulted from the closure. See Table
15 for details of estimated ‘foregone’ purse seine catch by stock.

Estimated total purse seine catch (mt) Estimated longline bigeye catch (mt) gained

in absence of FAD closure Recent recruitment | Long term recruitment
2009 108,507 300 490
2010 75,243 420 680
2011 98,753 500 710
2012 111,823 420 660
2013 147,754 650 980
2014 118,184 730 1020
2015 132,261 470 810
2016 168,636 510 860
2017 45,548 560 940
2018 65,651 390 720
2019 67,164 350 630
2020 116,806 390 720
2021 39,253 350 630
2022 81,024 410 720
Monthly 29,131 140 230
Average
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b) Adjustment of bigeye CMM catch limits since 2008.

The WCPFC Secretariat has developed Table 2, which provides the requested information.

Table 2. CCM Bigeye longline catch limits for certain CCMs from 2006 - 2023 (in accordance with the relevant CMMs, the bigeye longline limits did not apply

to small island developing states and participating territories).

2006-08 2009 2010 2011 2012 2013 2014

2015-16

2017

2018-20

2020-23

CMM  CMM  CMM2008- CMM2008- CMM2008- CMM  CMM CMM CMM | CMM  CMM  CMM2017- | CMM CMM
200501  2008-01  O1AtK  01AttK O1AttK  2011-01 201201 | 201201 201301 | 2014-01 2016-01  O01Att1 | 2017-01  2020-01
AtK  less10%  less20%  less 30% AttF Att F5 AtF | 201501  AttF Table3 | 201801  2021-01
AttF Att 1 Att 1
FLAG CCMs Table 36 Table 32
China | 9314 | 9314 9314 9314 8824 11748 | 10673 | 10673 9398 8224 7049 8224 8724 8724
Indonesia | 2602 | 8413 2000 2000 2000 2000 | 5889° 5889 5889 5889 5889 5889* 5889 5889
Japan | 28100 | 28100 25290 22480 19670 19670 | 19670 | 19670 | 19670 | 18265 | 16860 18265 17765 17765
Rep‘l’(l;"rg:,f 21449 | 21449 19304 17159 15014 15014 | 15014 | 14714 | 15014 | 13942 | 12869 13942 13942 13942
Chinese Taipei | 15854 | 16125 14513 12900 11288 11008 | 11288 | 11062 | 11288 | 10481 | 9675 10481 10481 10481
United States | o, 4181 3763 3763 3763 3763 3763 3763 3763 3554 3345 3554 3554 3554
of America
Australia | 2000 | 2000 2000 2000 2000 2000 | 2000 2000 2000 2000 2000 2000 2000
Canada | 2000 | 2000 2000 2000 2000 2000 | 2000 2000 2000 2000 2000 2000 2000
European | 2000 | 2000 2000 2000 2000 2000 | 2000 2000 2000 2000 2000 2000 2000
UnionA
New Zealand | 2000 | 2000 2000 2000 2000 2000 | 2000 2000 2000 2000 2000 2000 2000
Philippines | 2000 | 2000 2000 2000 2000 2000 | 2000 2000 2000 2000 2000 2000 2000

* Provisional and maybe subject to revision following data analysis and verification

A Since 2013, the European Union has applied IATTC measures in the overlap area. Since July 2020, the United States has applied IATTC measures in the overlap area. In

2013, Korea advised it would apply IATTC measures but withdrew this advice in 2014.

5 Attachment F includes a footnote: “Korea and Chinese Taipei will voluntarily restrict its catch level at 2% less than the catch limits specified here in 2013.” The numbers

shown in the table reflect the application of this reduction for these two CCMs.

6 Attachment 1 Table 3 includes a footnote “Japan will make an annual one-off transfer of 500 metric tonnes of its bigeye tuna catch limit to China.” The numbers shown

in the table reflect the application of this transfer between these two CCMs.
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c) Estimate of potential impact of extending footnote 1 to cover all SIDS

This analysis focussed on the pattern of fishing over 2019-2022 within the EEZs of those non-PNA SIDS
where a 3 month FAD closure was in place. The SIDS that reported FAD sets during this period were: Cook
Islands (total 900), American Samoa (total 35), Western Samoa (total 21), Fiji (total 4), Vanuatu (total 3).
This indicates that very small levels of FAD fishing occurred outside the FAD closure in non-PNA SIDS,
except for Cook Islands.

To estimate the potential FAD set scalar if these non-PNA SIDS were exempt from Footnote 1 during the
period 2019-2022 we calculated two scenarios. Scenario 1 assumed that the average FAD sets per month
that occurred within the particular EEZs outside the closure would have occurred for each of the 3 months
during the EEZ FAD closure. Scenario 2 assumed that the maximum FAD sets per month that occurred
within the particular EEZs outside the closure would have occurred for each of the 3 months during the
EEZ FAD closure. These additional sets were added to the actual total observed sets and divided by the
actual total observed sets for each year to estimate an annual scalar value (Table 3). We also estimated
the scalars for each year based on dividing by the average FAD sets over the 2019-2021 baseline years, but
as the numbers of additional sets were low the results are the same rounded to two decimal places. These
analyses assume that by adopting footnote 1, considerable additional effort would not be seen within
these EEZs.

We note that PNA members that took advantage of the Footnote 1 exemption, deployed average FAD sets
per month during the closure of approximately 0.3 to 1.65 times the average FAD sets deployed in the
non-closure months.

Table 3. Potential FAD set scalars if non-PNA SIDs were exempt from Footnote 1 over the period 2019-2022.
Values rounded to two decimal places.

Year FAD set scalar
Scenario 1 (Avg) Scenario 2 (max)
2019 1.01 1.03
2020 1.01 1.02
2021 1.00 1.01
2022 1.00 1.01

5. Impact by gear on bigeye and yellowfin

# Request to SPC

4 Annual fishery sector impact estimates from 2000-2021 for WCPO bigeye and yellowfin contained in
Figure 70 from the bigeye assessment and Figure 66 from yellowfin tuna assessment.

The values defining the overall ‘Fishery Impact plots’ in SC19-SA-WP-05 Figure 70 and SC19-SA-WP-04
Figure 66 are provided in Table 4 and Table 5, and presented in Figure 17 and Figure 18, respectively. These
values represent the impact estimates from the ‘diagnostic case’ model only, and approximate (but are
not precisely equal to) the stock depletion values in each year.
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Table 4. Values underlying the gear-specific ‘fishery impact plot’ developed for the diagnostic case model
of the 2023 WCPO bigeye stock assessment.

Year Longline Pole-and- PS PS-associated PS-. Miscellaneous
line unassociated
2000 12.2 4.7 1.9 19.9 2.2 10.2
2001 11.9 4.8 1.9 20.5 2.1 104
2002 11.8 4.8 2.0 20.9 2.1 10.6
2003 12.3 4.9 2.0 20.7 2.2 10.8
2004 12.6 5.0 2.2 20.6 2.3 11.2
2005 13.1 5.3 2.4 20.8 2.3 11.6
2006 13.0 5.5 2.5 21.2 2.3 11.7
2007 13.1 5.8 2.7 21.6 2.4 11.8
2008 13.2 6.0 2.9 22.4 2.5 11.7
2009 13.2 6.4 3.0 23.1 2.5 11.6
2010 13.1 6.6 3.0 23.5 2.6 11.3
2011 13.0 6.7 2.9 24.3 2.8 11.0
2012 13.1 6.5 2.8 25.0 2.8 10.7
2013 12.9 6.2 2.6 25.2 3.0 10.7
2014 12.6 5.8 2.4 25.4 3.2 11.0
2015 12.9 5.6 2.3 25.4 3.5 11.6
2016 12.9 5.4 2.1 24.7 3.7 12.4
2017 12.5 5.3 2.0 24.2 3.9 13.3
2018 12.2 5.1 1.9 23.9 4.0 13.8
2019 12.4 4.8 1.9 23.7 4.1 14.1
2020 12.6 4.6 1.8 23.5 4.2 14.6
2021 12.2 4.2 1.7 23.7 4.1 15.1
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Figure 17. Estimates of fishery impact, or reduction in spawning potential due to fishing (Fishery Impact =
1-SB:/SB.r-0) over all regions, attributed to various fishery groups for the 2023 bigeye diagnostic model.
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Table 5. Values underlying the gear-specific ‘fishery impact plot’ developed for the diagnostic case model
of the 2023 WCPO yellowfin stock assessment.

Year Longline Pole-and- PS PS-associated PS-. Miscellaneous
line unassociated
2000 3.7 4.0 2.7 10.5 5.5 16.4
2001 3.9 4.1 2.8 10.3 5.7 17.1
2002 4.0 4.1 2.9 10.4 5.7 17.3
2003 4.2 4.1 3.0 10.3 6.0 17.9
2004 4.3 4.2 3.1 10.6 5.9 18.8
2005 4.5 4.3 3.2 11.3 5.6 19.5
2006 4.4 4.3 3.3 11.6 5.7 19.2
2007 4.2 4.2 3.3 11.4 5.7 18.4
2008 4.1 4.1 3.5 11.4 5.8 18.1
2009 4.2 4.1 3.7 11.5 6.5 18.1
2010 4.4 4.0 3.6 11.8 6.8 17.8
2011 4.7 4.1 3.3 11.6 7.7 17.2
2012 4.7 4.4 3.0 11.3 8.3 16.6
2013 4.7 4.4 2.7 11.0 8.6 16.5
2014 4.7 4.3 2.4 10.9 8.7 16.8
2015 49 4.2 2.3 10.4 9.2 16.8
2016 5.0 43 2.2 9.7 9.3 17.1
2017 5.0 43 2.2 9.3 9.9 18.1
2018 4.8 4.1 2.3 8.7 10.1 19.2
2019 4.7 3.9 2.2 8.3 9.9 20.3
2020 4.6 3.7 2.2 8.1 9.6 21.8
2021 43 3.7 2.1 8.1 9.1 23.4

25



100 - .
® Longline
B Pole-and-line
801 m PS
B PS-associated
2 60 - PS-unassociated
- Miscellaneous
8
£40
20
0 —

T T T T T T T T
1950 1960 1970 1980 1990 2000 2010 2020

Year

Figure 18. Estimates of fishery impact, or reduction in spawning potential due to fishing (Fishery Impact =
1-SB:/SB.r-0) over all regions, attributed to various fishery groups for the 2023 yellowfin diagnostic model.

6. Impact of Region 5/Region 2 catches on overall stock depletion

# Request to SPC

5 Future projection of depletion rate of BET, YFT and SKJ respectively with an assumption that catches in
region 2/5 increase or decrease by 10%, 20%, 30%.

Projections were run for each stock where bigeye and skipjack catches in the domestic fisheries within the
‘WPEA’ model region (Region 7 for WCPO bigeye; Region 5 for WCPO skipjack) and effort (for the majority
of fisheries in Region 2) for WCPO yellowfin were increased or decreased by the level specified within the
TTMW4 request from the baseline level of 2016-2018 average catches. All other fisheries (purse seine,
longline, pole and line) were set at specific baseline levels (e.g. 2019-2021 average effort/catch for bigeye
and yellowfin, 2012 purse seine effort levels for skipjack, 2001-2004 effort for pole and line).
Consequences were evaluated in terms of the resulting depletion level of each stock (Table 6). Under all
scenarios, the risk of falling below the LRP was zero.
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Table 6. ‘Equilibrium’ stock depletion (SBrecent/SBr=0) resulting from increases or decreases in the catch
within the ‘WPEA region’ of the assessment model (see main text).

Change in ‘WPEA Bigeye Yellowfin Skipjack
region’ fisheries Recent Long term
recruitment recruitment
+30% 0.43 0.42 0.38 0.48
+20% 0.44 0.42 0.39 0.49
+10% 0.45 0.43 0.40 0.49
0% 0.46 0.43 0.41 0.50
-10% 0.48 0.45 0.42 0.50
-20% 0.50 0.47 0.43 0.51
-30% 0.51 0.49 0.45 0.52
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Appendix 1. Rankings from CCMs on the requests from TTMW3 to SSP as presented at TTMW4

The table below contains the requests to the Scientific Services Provider that were revised on-screen at the TTMW3 meeting on 28 June. An additional
column has been included on “rankings” which reflects the rankings received as at 9.30am Pohnpei time on 29 June 2023.

Each CCM or groups of CCMs was requested to fill in the ranking for each of their own requests (i.e. not the requests of other CCMs or groups of CCMs).
Rankings were requested in order of priority with 1 being the highest priority.

Summary table of SSP requests from TTMW3

Priority
Rank
SSP categorisation Request to SPC CCM/Observer | Points | (1 being Notes
the
highest)

Trade-offs Produce the usual depletion/risk matrices Will underpin a lot of
(nuclear grid) for BET and YFT based on LL the other requests. SSP
and PS scalers using the 2023 assessment us - views as key. Note
grids. status quo and MP

levels

Trade-offs Trade off between FAD closure period EU/Korea
(EEZ/HS), and LL catch. Cf EEZ vs HS FAD -
closure, FAD closure and LL catch (table 9 of 2
WCPFC-TTMW2-2021-01_rev4/ Tables 11- | Chinese Taipei 1
13 in WCPFC18-2021-15)

Trade-offs Identify the biomass depletion levels
associated with various candidate TRPs (i.e.,

2012-2.015 de.pletlon,. 2094 depletion, US/JP 5 1
depletion associated with a risk level, 2001-
2004 average levels), and the LL/PS scalars
that achieve those biomass depletion levels.
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Priority

Rank
SSP categorisation Request to SPC CCM/Observer | Points | (1 being Notes
the
highest)
Trade-offs Examine the conditions necessary to achieve
a BETTRP at 2012-15 depletion levels, where PNA 1 1
the FAD closure has been removed
Trade-offs Update Tables 9 and 10 of WCPFC18-2021-
PNA 2 1
15 based upon the new assessment
LL management Analysis of catch, effort, and catch-per-unit- Note from US on
effort (in weight p.er dgy) by zone and high TLalaion ) 1 ranking: this request
seas, for longline fisheries and fleets covers two requests
from the US
PS management Examine the implications of the FAD closure
PNA 2 1
on foregone catches of SKJ and YFT
PS management Provide an updated analysis on the potential
level of high seas purse seine effort based on | FFA Members 2 1
the SKJ TRP (SKJ MP output).
PS management Update of Tables 14 and 15 of WCPFC19-
.2021.—15, .w!th the updated TRP from the FEA members 5 1
interim skipjack MP for the reference
periods 2012, 2016-2018 and 2018-2021
PS management Table with future purse seine scalars under
current conditions, without footnote 1
exemptions,  without paragraph 15 EU 5 )
exemptions (previous paragraph 17),
without HS effort by CCMs in table 2,
without HS effort by CCMs not in table 2
PS management Provide information to support inclusion of Expansive query. Could
the catch by the Philippines in the high seas estimate the catch
limit and how this could be implemented. FFA members 1 2 consistent with the

allocated limit as in
Attachment2?
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Priority

Rank
SSP categorisation Request to SPC CCM/Observer | Points | (1 being Notes
the
highest)

PS management Include stock projections for different Not available for SC
scenarios of reduced FAD closure (10% 20%, given new BET
30% reduction, status quo) in their analyses Korea assessment to be
to be presented to SC19. agreed. TTMWA4

feasible
Include stock projections for different
scenarios of increased FAD closure (10%, P 2 )
20%, 30% increase) in their analyses.
What is the impact to juvenile BET and YFT us »
from decreasing the FAD closure period in
terms of SB/SBr-o? Chinese Taipei 2
20

Develop methods to convert between purse Can compute PS effort v
seine effort and longline catch. What does a 3 LL catch/CPUE from
day of fishing and sets of fishing equate to in available aggregate

: us 2 Post-
terms of catch - both on the high seas and TTMWa level data.
inside EEZs. (note also para 136 of TTMW3-
2023-1P02)
Update Table 6 and 7 of WCPFC18-2021-15 3(JpP)
with a TRP at 2012-15 levels, without a FAD PNA/IP 1 4 (PNA)
closure Post-

TTMWA4

Update of data summaries as in SC18-MI-IP- Post. Update with latest
08 — LL catch and PS/PL effort by area (AW, EU 1 TTMW4 information as needed

EEZ, HSP, other HS) and HS v flag
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Priority
Rank
SSP categorisation Request to SPC CCM/Observer | Points | (1 being Notes
the
highest)
Updated figures 9 and 10 of SC18-MI-IP08 Time required reduced
with PS effort in waters under national based upon EU
jurisdiction (EEZs and AWs), in the HS by clarification
CCMs in table 2 of CMM, in the HS by the Post-
Philippines, in the HS by Pacific Island fleets EU 1
e . . TTMWA4
fishing in high seas adjacent to their home
waters during the HS closures, in the HS by
CCMs not listed in Table 2 (not including the
effort already included in the previous item).
5

Total points available prior to TTMW4 = 20

Total points do not include the development of the ‘nuclear grid’ — one key large item — which will underpin the work on many other requests, and hence
is viewed by the SSP as high priority and necessary for delivery.
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Introduction for WCPFC20

This appendix provides the information originally presented in WCPFC-TTMW4-2023-04Rev2. However,
values have been updated to reflect the full grid of bigeye tuna results (no material impact on results at 2
decimal places), and the updated assumption for yellowfin tuna, where the majority of ‘Region 2’ fisheries
(excluding the Indonesian large fish handline fishery) are projected on 2016-18 effort, rather than catch.

Trade-offs

# Request to SPC
1 | Produce the usual depletion/risk matrices (nuclear grid) for BET and YFT based on LL and PS scalers
using the 2023 assessment grids. [See main body of this WCPFC20 report]

2 | Trade off between FAD closure period (EEZ/HS), and LL catch. Cf EEZ vs HS FAD closure, FAD closure
and LL catch (table 9 of WCPFC-TTMW2-2021-01_rev4/ Tables 11-13 in WCPFC18-2021-15)

3 | Identify the biomass depletion levels associated with various candidate TRPs (i.e., 2012-2015
depletion, 2004 depletion, depletion associated with a risk level, 2001-2004 average levels), and the
LL/PS scalars that achieve those biomass depletion levels

4 | Examine the conditions necessary to achieve a BET TRP at 2012-15 depletion levels, where the FAD
closure has been removed

5 | Update Tables 9 and 10 of WCPFC18-2021-15 based upon the new assessment

2 Trade-off between bigeye longline catch and the FAD closure period

As per WCPFC18-2021-15, this trade-off request was interpreted in two ways.

The first component evaluated the level of change required in one gear, relative to 2019-2021 baseline
conditions, to maintain the depletion of bigeye tuna (under the two recruitment scenarios) at a specific
level. For this analysis, the bigeye stock depletion level of average 2012-2015 depletion was used (CMM
objective), to reflect the differing impacts of the recruitment assumptions being examined on future stock
productivity. This therefore mirrored a specific ‘diagonal line’ of Figure 1 and Figure 3 (maintaining BET
depletion at 0.34 SBe- for ‘recent’ and ‘long-term’ recruitment scenarios, respectively). The request
indicated increases in longline catch, so additional catch increments of 6,000 mt (approximately 10% of
the 2019-2021 average) were evaluated, up to a set of scalars that fell within the range examined under
request #1.

The approach identifies trade-offs in terms of the impact on the bigeye stock, i.e. maintaining the stock at
specific depletion levels, to best reflect the differential impacts purse seine and longline fishing have on
that stock. An approach that equated to the impact in terms of equal catch, for example, would ignore the
fact that to take a comparable level of catch (mt), the longline fleet would take fewer and larger fish given
its selectivity, and hence would have a different impact on the stock to the removal of an equivalent weight
of smaller fish by the purse seine fishery.

The approximate equivalent FAD closure period is calculated as equal in zone/high seas FAD closure
periods. This uses the results from request #5 to first identify the number of sets estimated to be removed
by a theoretical 3 month combined in-zone and high seas closure compared to the theoretical number of
sets that would be present where there was no FAD closure at all (in EEZs or high seas), to identify the
average FAD sets removed by a single month closure. The current 3 month EEZ + 5 month high seas closure
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is approximately equivalent to a 3.3 month equal EEZ/HS closure. The approximate additional months of
closure (EEZ + HS) are estimated using the scalars provided in Table 12 and Table 13.

The original request asked for the corresponding impacts on yellowfin and skipjack stocks. An assumption
of this evaluation is that overall purse seine effort remains constant at 2019-2021 levels, with increased
FAD closure duration equating to an increased number of sets being transferred to free school sets to
maintain the overall effort. Under this assumption there is no differential impact on skipjack tuna, and
hence the consequences for this stock are not presented. For yellowfin, this assumption means that the
main impact is through the change in longline catch. For this analysis, the simplifying assumption is made
that changes in yellowfin longline catch are equal to the assumed change in bigeye longline catch. Under
that strong assumption, the consequences for yellowfin are included within Table 7 and Table 8.

Table 7. Evaluation of the change in FAD sets (and equivalent FAD closure period) required to maintain
bigeye depletion at 2012-2015 average levels given set increases in longline bigeye catch, where ‘recent’
recruitment js assumed. Potential consequences for the yellowfin stock where changes in longline catch
mirror those for bigeye are shown.

Approximate LL scalar LL scalar Scalar for PS FAD Approximate Resulting
LL BET catch from from sets to maintain equivalent additional yellowfin
(mt) 2016-18 2019-21 BET at ‘2012- months of PS FAD SB/SBk-o
average average 2015’ depletion closure period (and
levels approx. total*)
65,000 1.11 1.16 2 -8.6 (0) 0.40
71,000 1.19 1.25 1.8 -6.9 (0) 0.40
77,000 1.31 1.37 1.7 -6.0 (0) 0.39
83,000 1.42 1.48 1.5 -4.3(0) 0.38
89,000 1.52 1.59 1.25 -2.2(1.2) 0.37
95,000 1.62 1.69 1.1 -0.9 (2.4) 0.37
101,000 1.72 1.80 1 0(3.30) 0.36
107,000 1.83 191 0.9 0.9 (4.2) 0.35

* assumes approximate average FAD closure period of 3.3 months over 2019-2021
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Table 8. Evaluation of the change in FAD sets (and approximate equivalent FAD closure period) required to
maintain bigeye depletion at 2012-2015 average levels given set increases in longline bigeye catch, where
‘long-term’ recruitment is assumed. Potential consequences for the yellowfin stock where changes in

longline catch mirror those for bigeye are shown.

Approximate LL scalar LL scalar Scalar for PS FAD Approximate Resulting
LL BET catch from from sets to maintain equivalent additional yellowfin
(mt) 2016-18 2019-21 BET at ‘2012- months of PS FAD SB/SBk-o
average average 2015’ depletion closure period (and
levels approx. total*)
65,000 1.11 1.16 1.6 -5.2 (0) 0.40
71,000 1.19 1.25 14 -3.4 (0) 0.40
77,000 1.31 1.37 1.2 -1.7 (1.6) 0.39
83,000 1.42 1.48 1.05 -0.4 (2.9) 0.38
89,000 1.52 1.59 0.9 0.9 (4.2) 0.37
95,000 1.62 1.69 0.8 1.7 (5.0) 0.37
101,000 1.72 1.80 0.7 2.6 (5.9) 0.36
107,000 1.83 1.91 0.65 3.0(6.3) 0.35

* assumes approximate average FAD closure period of 3.3 months over 2019-2021

The second component evaluated the length of FAD closure that would have an equivalent impact on the
bigeye stock as a specified increase in longline catch. To examine this, the impact of the specified change
in longline catch in terms of bigeye depletion was evaluated, assuming the purse seine effort remained at
the 2019-2021 average level. Then the corresponding change in purse seine FAD effort required to achieve
the same level of bigeye depletion was identified, assuming longline catch remained at the 2019-2021
average level. This was evaluated under ‘recent’ and ‘long-term’ recruitment scenarios (Table 9). As the
FAD closure was the focus, the implications were evaluated for bigeye only (under the assumption that
overall purse seine effort remains constant, results for yellowfin would be as detailed in Table 8).

Table 9. Evaluation of the equivalent change in FAD sets (and approximate equivalent FAD closure period)
that had the same impact on bigeye stock depletion as set increases in longline bigeye catch, under ‘recent’
and ‘long-term’ recruitment assumptions.

Approximate | LL scalar LL scalar Resulting bigeye tuna Equivalent purse seine
LL BET catch from from 2019- depletion (SB/SB¢-0) effort scalar (and approx.
(mt) 2016-18 | 21 average total FAD closure duration*®)
average Recent Long term Recent Long term
recruitment | recruitment | recruitment | recruitment
65,000 1.11 1.16 0.43 0.40 1.2 (1.6) 1.25(1.2)
71,000 1.19 1.25 0.42 0.39 1.3(0.7) 1.35(0.3)
77,000 1.31 1.37 0.40 0.37 1.5 (0) 1.55 (0)
83,000 1.42 1.48 0.39 0.35 1.65 (0) 1.8 (0)
89,000 1.52 1.59 0.37 0.33 1.9 (0) >2 (0)
95,000 1.62 1.69 0.36 0.32 >2 (0) >2 (0)
101,000 1.72 1.80 0.34 0.30 >2 (0) >2 (0)
107,000 1.83 1.91 0.33 0.28 >2 (0) >2 (0)

* assumes approximate average FAD closure period of 3.3 months over 2019-2021
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3 Biomass depletion levels associated with various candidate TRPs and corresponding LL/PS
scalars

Using the results of the 2023 bigeye stock assessment, the average level of depletion corresponding to
that within the specified alternative historical periods was identified (Table 10). Different combinations of
purse seine effort and longline catch can achieve slightly different depletion levels that result in a given
level of risk, due to the different combinations of stock selectivity. We therefore do not include specific
values in Table 10. The different combinations of purse seine effort and longline catch that achieve the
different TRP levels are presented in Figure 19 to Figure 22. Specific scalar combinations that achieve these
depletion levels can be identified using the spreadsheet associated with this paper (filtering on the desired
depletion or risk level).

Table 10. Alternative candidate TRP depletion levels for WCPO bigeye tuna.

Candidate TRP Bigeye SB/SBs-o
2012-2015 depletion 0.34
2004 depletion 0.48
2001-2004 depletion 0.46

Depletion consistent with 20% risk -

Depletion consistent with 10% risk -
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Figure 19. Bigeye equilibrium stock depletion levels (SB/SB-o) resulting under the different purse seine (across) and longline (down) scalars (relative to 2019-
21 levels), under the assumption that ‘recent’ recruitment levels continue. Scalar combinations consistent with levels in Table 10 indicated by the different

coloured curves.
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Figure 20. Bigeye equilibrium stock depletion levels (SB/SBr-=o) resulting under the different purse seine (across) and longline (down) scalars (relative to 2019-

21 levels), under the assumption that ‘long term’ recruitment levels continue. Scalar combinations consistent with levels in Table 10 indicated by the different
coloured curves.
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levels in Table 10 indicated by the different coloured curves.

38



o

OOOOOOOOOOOOOOOOOOOOOOOO&
o
L]

LL scalar
B

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

-

0.
17 001 0O

o

195 006 008 2

2 008 3% 013047

(1}]
w
1.75 001 002 002 003 005 007 009 241 014 047
18 001 002 004 005 007 00 012 015 0.18
185 002 004 005 007 0 012 015 01
19 04 005 008 . 013 0160

PS scalar

065 07 075 08 085 092 095 1 1056 1.1 115 12 125 13 135 14 145 15 155 16 165 1.7 175 18 185 19 198 2
o 0 0 0 0 0 0 0 0 0 0 0 0 O O 0 0 0 O O O 0 0 O 0 0 o0 o
o 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 O 0 O O O O O 0 0 O O
o 0 0 0 0 0 0 0 0 0 0 0 O O 0 0 O O O O O 0 O O 0 0 0 O
o 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 O O O O O 0 O O 0 0 o0 o
o 0 0 0 0 0 0 0 0 0 0 0 O O 0 0 O O O O O O 0 O 0 0 0 O
o 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O O O O O 0 0 0 O 0 0 O
o 0 0 0 0 0 0 0 0 0 0 0 0 O O 0 O O 0 O O 0 0 O O 0 0 O
o 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 O O O O O O O O o0 o0 o0 o
o 0 0 0 0 0 0 0 0 0 0 0 0 O O 0 O O O O O 0 O O 0 0 O0 O
o 0 0 0 0 0 0 0 0 0 0 0 O O O 0 O O O O O O O O O O 00100
o 0 0 0 0 0 0 0 0 0 O O O O O O O O O O O O 0010010010000 002
o 0 0 0 0 0 0 0 0 0 O O 0 O O 0 O O O 00100100 002002 002002003 003
o 0 0 0 0 0 0 0 0 O O O O O O O 001001001 002002002 002003003004 005 006
0O 0 0 0 0 0 0 O O O O O O O 00100100 002002002003 003 004 005005 007 008 009
O 0 0 0 0 0 O O O O O 001001001 002002002 002003004 005006 007008002 01 D=7 012
O 0 0 0 0 0 O O O O 001001 002002002 002003 004 005 007 007 008 01 01+ T52 V14 0.16 047
0 0 0 0 0 0 O O 001001002002 002003004 005006 007 008 002 0.11 022014 0150170

0 0 0 0 0 O 001001 002002002003 004 0050086007008 01 092250150170

0 0 0 0 O 001001 002002002 003 005 006 007 008 0.1 0*2 514 0.16 0.1

0 0 0 0 001001002 002003004 006007 008 01 P:Tvur40160

0 0 001001 002002003 004 005 006 008 008 252 V.4 0.16

0 001 001 002 002 003 0.05 006 007 008 255 014 016 0

01 001 002 0.02 0.04 0.05 007 008 .5 w13 015 0.17

0
002 0.02 003 0.04 0.06 0.07 0.0° 592 0.14 0.97
002 003 005 006 008 N7 013 045 0.1

013 047

20% risk 10% risk

Risk

O <=20°/o
B >20%

Figure 22. Risk that the bigeye stock depletion levels (SB/SBr-o) resulting under the different purse seine (across) and longline (down) scalars (relative to
2019-21 levels), under the assumption that ‘long term’ recruitment levels continue, will fall below the limit reference point. Scalar combinations consistent
with levels in Table 10 indicated by the different coloured curves.
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4 Conditions necessary to achieve a BET TRP at 2012-15 depletion levels, where the FAD
closure has been removed

This analysis was a modification of the first depletion level examined in request #3. For this request,
removal of the FAD closure defines the multiplier on purse seine FAD sets from the baseline period. As
detailed in Table 12, total removal of the FAD closure period represents a FAD set scalar of 1.39 off 2019-
2021 conditions (1.47 off 2016-18 average conditions; 1.65 off 2012 levels). To identify the corresponding
change in longline bigeye catch necessary to achieve the 2012-2015 bigeye depletion level (34%SB¢-o), the
outputs of request #1 were used. Those conditions, assuming alternative future recruitment scenarios,
are presented in Table 11.

Table 11. Catch levels in the longline fishery required to achieve a TRP equivalent to 2012-2015 average
depletion levels, where the FAD closure is removed

Future recruitment scenario | PS scalar (2019-2021) | LL scalar (2019-2021) | Approx LL catch (mt)
Recent 1.39 1.45 84,500
Long term 1.39 1.25 72,800

5 Update Tables 9 and 10 of WCPFC18-2021-15: Alternative in-zone and high seas FAD
closure durations
To evaluate the impact of changing the FAD closure on purse seine effort, an approach comparable to the

analysis of the existing tropical tuna CMM was undertaken (see WCPFC19-2022-13 revl for further
details).

The latest stock assessments for all three tropical species now have a final assessed year of 2021. We
therefore used the same 2019-2021 baseline period for each, which as noted simplifies calculations as
constant FAD closure settings have been applied across this period. We adjusted fishing levels relative to
those baselines as required for the requested tables (2016-2018 average; 2019 levels).

Where a scenario called for an increase or decrease in the EEZ FAD closure period, FAD sets were adjusted
relative to the 9 months in which FAD sets were allowed across the baseline period — i.e. an additional
month of in-zone closure subtracted 1/9%" of the FAD sets in zone from the baseline value. Where high
seas FAD sets were increased or decreased, this was relative to the 7 months where fishing FADs was
allowed across the baseline period. In this case, an additional month of high seas closure would reduce
the number of sets by 1/7t". Combined, the total number of FAD sets under a scenario was related to the
average over the 2019-2021 period to develop the FAD set scalar.

For purse seine effort, any increase in FAD sets were compensated for by decreases in free school sets (and
vice versa) to maintain overall effort levels at 2019-2021 levels. Within these settings, the impact of the
purse seine fishery component on the three tropical tuna stocks varied.

The changes in amount of FAD sets primarily affect the results for bigeye. For this stock, the change in FAD
closure period and variations in overall effort from baseline levels are assumed to be multiplicative — e.g.
a decrease in the number of ‘days fished’ and a decrease in the period within which FAD sets can be made
both act to reduce the number of FAD sets. We therefore assume that the general pattern of fishing
remains consistent into the future, and the number or proportion of FAD sets made outside a closure is
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not increased, despite specified changes in FAD closure length (see column ‘Overall PS scalar’ in Table 12
and Table 13).

Depletion outcomes resulting from the different combinations of FAD closure periods are presented in
Table 12 and Table 13 for bigeye under recent and long-term recruitment assumptions, respectively.
Longline and other fishery levels were assumed as specified in the table for each scenario (we interpreted
the request for a sensitivity analysis of 2019 levels as applying to both purse seine and longline fisheries
and applied this variation to ALL requested scenarios, as per WCPFC18-2021-15).

For yellowfin and skipjack, previous analyses (SC10-MI-WP-05; SC11-MI-WP-05) have indicated that with
regards to purse seine impacts, it is the overall effort by this gear that is the primary influence on stock
status rather than the proportion of FAD sets. Therefore, in these analyses we only account for the impact
of overall purse seine effort changes for these stocks (see column ‘PS effort and HS PS effort v 2019-21
avg’ in Table 12 and Table 13).

Results for each stock are interpreted based upon the relevant scalars estimated, with reference to the
tables for bigeye and yellowfin that accompany this paper (see request #1).

We note that in this and other spatial FAD-related analyses presented within this document, we do not
specifically apply, for example, the high seas FAD closure only to those regions of the bigeye stock
assessment model where the high seas are primarily located. For simplicity, the change is distributed
across the tropical regions. However, we note that the impact of changes in high seas FAD closure duration
would primarily be felt in the eastern region of the tropics where bigeye catch-per-set is generally above
the average for the tropical region. To an extent, the impact of the high seas FAD closure on the bigeye
stock will be under-estimated within this analysis as a result.
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Table 12. Combinations of specified EEZ and high seas FAD closure periods, purse seine effort and longline catch scenarios, and resulting depletion levels
and risk of breaching the LRP (20%SB¢-o) for bigeye (recent recruitment assumption), yellowfin and skipjack tuna.

Scenario bination Iting Scalars BET outcomes YFT outcomes SKJ outcomes
EEZ FAD PS effort & HS PS FAD cl O Il PS :atcff ) elr ca: BET Result v YFT Resultv SKJ Result v

effol closure veral scalar o scalar of : . ;

EEZES ot closure HSFAD closure| [Rcateh Rtheicateh effort v2019-21 avg scalar scalar 2019-21 2019-21 |depletion | 2012-15 avg LRP risk depletion 20;5:5 LRP risk depletion TRP LRP risk
Ave. aup.

2016-18 levels i3mth 6mth 2016-18 levels i2016-18 levels 1.06 0.98 1.04 1.04 il 0.44 1.29 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {4mth 5mth 2016-18 levels :2016-18 levels 1.06 0.90 0.96 1.04 1 0.45 132 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i4mth 6mth 2016-18 levels i2016-18 levels 1.06 0.89 0.94 1.04 1 0.46 1.35 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels :3mth 5mth 2016-18 levels :2016-18 levels 1.06 1.00 1.06 1.04 1 0.44 1.29 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i2mth 4mth 2016-18 levels i2016-18 levels 1.06 1.12 1.18 1.04 1 0.43 1.26 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {0mth Omth 2016-18 levels :2016-18 levels 1.06 1.39 1.47 1.04 1 0.4 1.18 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels | 2mth 3mth 2016-18 levels :2016-18 levels 1.06 114 1.20 1.04 1 0.43 1.26 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels | 2mth 2mth 2016-18 levels :2016-18 levels 1.06 1.16 1.22 1.04 1 0.42 1.24 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {1mth 1mth 2016-18 levels :2016-18 levels 1.06 1.27 135 1.04 1 0.41 1.21 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {5mth 5mth 2016-18 levels :2016-18 levels 1.06 0.81 0.86 1.04 1 0.47 1.38 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {4mth 4mth 2016-18 levels i2016-18 levels 1.06 0.92 0.98 1.04 1 0.46 1.35 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {3mth 3mth 2016-18 levels {2016-18 levels 1.06 1.04 1.10 1.04 1 0.44 1.29 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {3mth 2mth 2016-18 levels {2016-18 levels 1.06 1.06 f1%1) 1.04 1 0.43 1.26 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {4mth 3mth 2016-18 levels :2016-18 levels 1.06 0.94 1.00 1.04 1 0.45 132 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {5mth 3mth 2016-18 levels {2016-18 levels 1.06 0.85 0.90 1.04 1 0.47 1.38 0% 0.4 0.91 0% 0.52 1.04 0%
2019 levels 3mth 6mth 2019 levels 2016-18 levels 0.98 0.98 0.97 1.14 1 0.44 1.29 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 4mth 5mth 2019 levels 2016-18 levels 0.98 0.90 0.89 1.14 1 0.45 1.32 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 4mth 6mth 2019 levels 2016-18 levels 0.98 0.89 0.87 1.14 1 0.46 135 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 3mth 5mth 2019 levels 2016-18 levels 0.98 1.00 0.99 1.14 1 0.44 1.29 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 2mth 4mth 2019 levels 2016-18 levels 0.98 1.12 1.10 1.14 1 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  {Omth Omth 2019 levels 2016-18 levels 0.98 1.39 1.36 1.14 1 0.39 1.15 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i2mth 3mth 2019 levels 2016-18 levels 0.98 1.14 1.12 1.14 1 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i2mth 2mth 2019 levels 2016-18 levels 0.98 1.16 1.14 1.14 1 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels imth 1mth 2019 levels 2016-18 levels 0.98 1.27 1.25 114 1 0.41 1.21 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i{5mth 5mth 2019 levels 2016-18 levels 0.98 0.81 0.80 1.14 1 0.47 1.38 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  {4mth 4mth 2019 levels 2016-18 levels 0.98 0.92 0.91 1.14 il 0.45 1.32 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 3mth 3mth 2019 levels 2016-18 levels 0.98 1.04 1.02 114 1 0.43 1.26 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 3mth 2mth 2019 levels 2016-18 levels 0.98 1.06 1.04 1.14 1 0.43 1.26 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 4mth 3mth 2019 levels 2016-18 levels 0.98 0.94 0.93 1.14 1 0.44 1.29 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i5mth 3mth 2019 levels 2016-18 levels 0.98 0.85 0.83 1.14 1 0.46 1.35 0% 0.4 0.91 0% 0.54 1.08 0%
2012 levels  i3mth 6mth 2019 levels 2016-18 levels 1.19 0.98 117 1.14 1 0.41 1.21 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i4mth 5mth 2019 levels 2016-18 levels 1.19 0.90 1.08 1.14 1 0.42 1.24 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i4mth 6mth 2019 levels 2016-18 levels i) 0.89 1.05 1.14 1 0.43 1.26 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i3mth 5mth 2019 levels 2016-18 levels 1.19 1.00 1.19 1.14 il 0.41 1.21 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 2mth 4mth 2019 levels 2016-18 levels 1.19 1.12 133 1.14 1 0.4 1.18 0% 0.37 0.84 0% 0.5 1 0%
2012 levels Omth Omth 2019 levels 2016-18 levels 1.19 1.39 1.65 1.14 1 0.37 1.09 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 2mth 3mth 2019 levels 2016-18 levels 1219 1.14 135 1.14 1 0.39 1.15 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 2mth 2mth 2019 levels 2016-18 levels 1.19 1.16 137 1.14 1 0.39 1.15 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 1mth 1mth 2019 levels 2016-18 levels 1.19 1.27 1.51 1.14 1 0.38 1.12 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 5mth 5mth 2019 levels 2016-18 levels 1.19 0.81 0.96 1.14 1 0.44 1.29 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i4mth 4mth 2019 levels 2016-18 levels 1.19 0.92 1.10 1.14 1 0.42 1.24 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i3mth 3mth 2019 levels 2016-18 levels 1.19 1.04 1.24 1.14 1 0.41 1.21 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i3mth 2mth 2019 levels 2016-18 levels 1) 1.06 1.26 1.14 1 0.41 1.21 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i4mth 3mth 2019 levels 2016-18 levels 1.19 0.94 112 1.14 1 0.42 1.24 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 5mth 3mth 2019 levels 2016-18 levels 1.19 0.85 1.01 1.14 1 0.44 1.29 0% 0.37 0.84 0% 0.5 1 0%
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Table 13. Combinations of specified EEZ and high seas FAD closure periods, purse seine effort and longline catch scenarios, and resulting depletion levels
and risk of breaching the LRP (20%SB¢-o) for bigeye (long term recruitment assumption), yellowfin and skipjack tuna.

Scenario combinations Iting Scalars BET out: YFT outco SKJ o

EEZ FAD PS effort & HS PS OverallPS | Llcatch |Othercatch| BET Result v ) ver | Resultv ) SK | Resultv )
EEZ PS effort closure HS FAD closure :LL catch Other catch effort v 2019-21 avg FAD closure scalar scalar scalar depletion | 2012-15 avg LRP risk depletion 20::5 LRP risk depletion ™P LRP risk
2016-18 levels {3mth 6mth 2016-18 levels i{2016-18 levels 1.06 0.98 1.04 1.04 1 0.42 1.24 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {4mth 5mth 2016-18 levels {2016-18 levels 1.06 0.90 0.96 1.04 1 0.43 1.26 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {4mth 6mth 2016-18 levels {2016-18 levels 1.06 0.89 0.94 1.04 1 0.43 1.26 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {3mth 5mth 2016-18 levels i2016-18 levels 1.06 1.00 1.06 1.04 il 0.41 1.21 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i2mth 4mth 2016-18 levels i2016-18 levels 1.06 1.12 1.18 1.04 1 0.4 1.18 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {0mth Omth 2016-18 levels {2016-18 levels 1.06 1.39 1.47 1.04 1 0.37 1.09 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i 2mth 3mth 2016-18 levels {2016-18 levels 1.06 114 1.20 1.04 1 0.4 1.18 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levelsi2mth 2mth 2016-18 levels i2016-18 levels 1.06 1.16 1.22 1.04 1 0.39 1.15 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i1mth 1mth 2016-18 levels 2016-18 levels 1.06 1.27 135 1.04 1 0.38 1.12 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i5mth 5mth 2016-18 levels {2016-18 levels 1.06 0.81 0.86 1.04 1 0.44 1.29 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels i4mth 4mth 2016-18 levels {2016-18 levels 1.06 0.92 0.98 1.04 1 0.42 1.24 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {3mth 3mth 2016-18 levels {2016-18 levels 1.06 1.04 1.10 1.04 il 0.41 1.21 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {3mth 2mth 2016-18 levels {2016-18 levels 1.06 1.06 112 1.04 1 0.41 1.21 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {4mth 3mth 2016-18 levels {2016-18 levels 1.06 0.94 1.00 1.04 il 0.42 1.24 0% 0.4 0.91 0% 0.52 1.04 0%
2016-18 levels {5mth 3mth 2016-18 levels {2016-18 levels 1.06 0.85 0.90 1.04 1 0.44 1.29 0% 0.4 0.91 0% 0.52 1.04 0%
2019 levels 3mth 6mth 2019 levels 2016-18 levels 0.98 0.98 0.97 1.14 1 0.41 1.21 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 4mth 5mth 2019 levels 2016-18 levels 0.98 0.90 0.89 1.14 1 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 4mth 6mth 2019 levels 2016-18 levels 0.98 0.89 0.87 1.14 1 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i3mth Smth 2019 levels 2016-18 levels 0.98 1.00 0.99 1.14 1 0.41 1.21 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i2mth 4mth 2019 levels 2016-18 levels 0.98 1.12 1.10 1.14 1 0.39 1.15 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  iOmth Omth 2019 levels 2016-18 levels 0.98 1.39 136 1.14 1 0.36 1.06 1% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i2mth 3mth 2019 levels 2016-18 levels 0.98 1.14 112 1.14 1 0.39 1.15 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i2mth 2mth 2019 levels 2016-18 levels 0.98 1.16 114 1.14 il 0.39 1.15 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 1imth 1mth 2019 levels 2016-18 levels 0.98 1.27 1.25 1.14 1 0.37 1.09 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 5mth 5mth 2019 levels 2016-18 levels 0.98 0.81 0.80 1.14 1 0.43 1.26 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 4mth 4mth 2019 levels 2016-18 levels 0.98 0.92 0.91 1.14 il 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 3mth 3mth 2019 levels 2016-18 levels 0.98 1.04 1.02 1.14 1 0.4 1.18 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels 3mth 2mth 2019 levels 2016-18 levels 0.98 1.06 1.04 1.14 1 0.4 1.18 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  {4mth 3mth 2019 levels 2016-18 levels 0.98 0.94 0.93 1.14 1 0.42 1.24 0% 0.4 0.91 0% 0.54 1.08 0%
2019 levels  i5mth 3mth 2019 levels 2016-18 levels 0.98 0.85 0.83 1.14 1 0.43 1.26 0% 0.4 0.91 0% 0.54 1.08 0%
2012 levels 3mth 6mth 2019 levels 2016-18 levels 1.19 0.98 1.17 1.14 1 0.38 1.12 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 4mth 5mth 2019 levels 2016-18 levels 1.19 0.90 1.08 1.14 1 0.39 1.15 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 4mth 6mth 2019 levels 2016-18 levels 1.19 0.89 1.05 1.14 1 0.4 1.18 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 3mth 5mth 2019 levels 2016-18 levels 1.19 1.00 1.19 1.14 1 0.38 1.12 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 2mth 4mth 2019 levels 2016-18 levels 1.19 1.12 %3] 114 1 0.37 1.09 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i0mth Omth 2019 levels 2016-18 levels 1.19 1.39 1.65 1.14 1 0.34 1.00 3% 0.37 0.84 0% 0.5 1 0%
2012 levels  i2mth 3mth 2019 levels 2016-18 levels 1.19 1.14 135 1.14 1 0.36 1.06 1% 0.37 0.84 0% 0.5 1 0%
2012 levels  i2mth 2mth 2019 levels 2016-18 levels 1.19 1.16 137 1.14 1 0.36 1.06 1% 0.37 0.84 0% 0.5 1 0%
2012 levels  ilmth 1mth 2019 levels 2016-18 levels 1.19 1.27 1.51 1.14 1 0.35 1.03 2% 0.37 0.84 0% 0.5 1 0%
2012 levels  i5mth 5mth 2019 levels 2016-18 levels i) 0.81 0.96 1.14 1 0.41 1.21 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 4mth 4mth 2019 levels 2016-18 levels 1.19 0.92 1.10 114 1 0.39 1.15 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 3mth 3mth 2019 levels 2016-18 levels 1.19 1.04 1.24 1.14 il 0.38 1.12 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 3mth 2mth 2019 levels 2016-18 levels 1.19 1.06 1.26 1.14 1 0.37 1.09 0% 0.37 0.84 0% 0.5 1 0%
2012 levels 4mth 3mth 2019 levels 2016-18 levels 1.19 0.94 1.12 1.14 1 0.39 1.15 0% 0.37 0.84 0% 0.5 1 0%
2012 levels  i5mth 3mth 2019 levels 2016-18 levels 1.19 0.85 1.01 1.14 1 0.41 1.21 0% 0.37 0.84 0% 0.5 1 0%
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PS management

# Request to SPC

6 | Include stock projections for different scenarios of reduced FAD closure (10% 20%, 30% reduction,
status quo) in their analyses [to be presented to SC19].

7 | Include stock projections for different scenarios of increased FAD closure (10%, 20%, 30% increase)
in their analyses.

8 | What is the impact to juvenile BET and YFT from decreasing the FAD closure period in terms of
SB/SBe=o?

9 | Examine the implications of the FAD closure on foregone catches of SKJ and YFT

10 | Update of Tables 14 and 15 of WCPFC19-2021-15, with the updated TRP from the interim skipjack
MP for the reference periods 2012, 2016-2018 and 2018-2021

11 | Provide an updated analysis on the potential level of high seas purse seine effort based on the SKJ
TRP (SKJ MP output).

12 | Table with future purse seine scalars under current conditions, without footnote 1 exemptions,
without paragraph 15 exemptions (previous paragraph 17), without HS effort by CCMs in table 2,
without HS effort by CCMs not in table 2

13 | Provide information to support inclusion of the catch by the Philippines in the high seas limit and
how this could be implemented.

6, 7 and 8 Scenarios of increased and reduced FAD closure

The approach used to evaluate alternative FAD closure periods as required by these requests was
comparable to that used to address request # 5 above (specifically the FAD closure component). Longline
bigeye catch was assumed to remain at 2019-2021 levels (scalar =1). The specific requested percentage
changes in FAD closure have been evaluated and applied to both the in-zone and high seas closures
equally. For information, results for comparable ‘rounded’ month or half month closure periods are also
presented. Table 14 presents the results under two assumptions for purse seine effort: relative to 2019-
2021 levels, and relative to 2012 levels; and under the two assumptions for future bigeye recruitment.

Request #8 included the impact of changes in FAD closure periods on yellowfin tuna. Under the
assumption noted under request #5 that overall purse seine effort remains constant in these analyses, and
reduced FAD sets due to increased closure duration are therefore transferred to free school sets, there is
no impact on the yellowfin tuna stock. Results are therefore not presented here.
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Table 14. Implications for long-term bigeye depletion under different percentage increases and decreases in the length of the FAD closure component
periods, where purse seine effort is at 2019-2021 average levels, and at 2012 effort levels. Scalars are off the 2019-2021 baseline.

Change in FAD closure | Resulting (approx.) PS FAD set Resulting BET SB/SB-o PS FAD set scalar Resulting BET SB/SB¢-o
period FAD closure period | scalar relative Recent Long-term (off 2019-2021) Recent Long-term
EEZ High to0 2019-2021 | recruitment recruitment assuming 2012 recruitment recruitment
Seas average effort levels

4 mths 6.5 mths 0.88 0.47 0.45 1.05 0.45 0.42

30% increase 3.9 mths | 6.5 mths 0.88 0.47 0.45 1.05 0.45 0.42

20% increase 3.6 mths | 6 mths 0.92 0.47 0.44 1.09 0.45 0.42

3.5mths | 6 mths 0.93 0.47 0.44 1.11 0.44 0.42

10% increase 3.3 mths | 5.5 mths 0.96 0.46 0.44 1.14 0.44 0.41

Status quo 3 mths 5 mths 1.00 046 0.43 1.19 0.43 0.40

10% decrease 2.7 mths | 4.5 mths 1.04 0.45 0.42 1.24 0.43 0.40

2.5 mths | 4.5 mths 1.06 0.45 0.42 1.26 0.43 0.40

20% decrease 2.4 mths | 4 mths 1.08 0.45 0.42 1.28 0.42 0.40

30% decrease 2.1 mths | 3.5 mths 1.12 0.44 0.41 1.33 0.42 0.39

2 mths | 3.5 mths 1.13 0.44 0.41 1.34 0.42 0.39
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9. Implications of FAD closure on foregone catch

To estimate the catch that would have been present in the absence of a FAD closure is challenging given
that over the past 13 years, FAD closures have influenced fishing behaviour, while catch rates will also be
affected by regional oceanographic patterns, etc. We therefore took a pragmatic approach to estimate the
level of catch for all three tropical tuna species that might have been taken if a FAD closure period had not
been in place:

1.

Calculate the average stock specific CPUE (mt/set) for associated and unassociated sets within
the month just prior to and following the closure period in a given year;

Calculate the average proportion of associated and unassociated sets within the month just prior
to and following the closure period in a given year;

Apply the proportion of associated and unassociated sets calculated in #2 to the total sets that
did occur within each month of the closure period;

Multiply those set numbers by the CPUE calculated in #1 to estimate the catch that would have
been present in each month.

This analysis therefore assumes that overall, the FAD closure period did not affect:

the level of fishing effort within FAD closure months - noting that some evidence of a reduction
in effort has been seen related to particular closures;

vessel fishing patterns just prior to and post the closure periods;

underlying stock status that would influence catch levels over time — noting that the approach
takes into account gains due to the FAD closure impact, but not any negative stock impacts if the
FAD closure were not in place.

Data analysed were from ‘S-BEST’ aggregate raised purse seine data within the WCPFC Convention Area
between 10°N and 10°S, and excluded data from Indonesian, Vietnamese and Philippines fleets.

The results are presented graphically in Figure 23, and tabulated in Table 15.
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Figure 23. Actual (blue) and estimated (red) monthly tropical purse seine catch of bigeye (top left), skipjack (top right) and yellowfin (bottom) inside the
annual FAD closure period from 2009 to 2022. Dotted vertical lines denote calendar years.
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Table 15. Total annual additional catch by stock that might have been taken in the absence of the FAD closure
periods, and percentage of the 20N20S total purse seine catch.

Estimated catch (mt) in absence of FAD closure
Bigeye Skipjack Yellowfin Total
YEAR MT % of MT % of mT % of MT % of total
total total total
2009 11,442 | 16% 73,519 5% 23,546 7% 108,507 6%
2010 12,673 | 22% 50,097 4% 12,473 4% 75,243 5%
2011 16,087 20% 72,507 6% 10,159 3% 98,753 7%
2012 14,685 | 21% 89,855 7% 7,283 2% 111,823 6%
2013 21,651 | 28% 105,548 7% 20,555 6% 147,754 8%
2014 14,701 | 21% 99,179 6% 4,303 1% 118,184 6%
2015 13,606 25% 118,373 9% 281 0% 132,261 8%
2016 20,425 | 31% 140,032 11% 8,179 2% 168,636 10%
2017 10,928 | 19% 44,132 4% 9,513 -2% 45,548 3%
2018 8,094 12% 55,036 4% 2,520 1% 65,651 4%
2019 7,736 16% 51,316 3% 8,112 2% 67,164 3%
2020 17,528 27% 79,903 6% 19,375 5% 116,806 6%
2021 8,314 14% 34,252 3% -3,313 -1% 39,253 2%
2022 10,264 17% 56,197 4% 14,563 4% 81,024 5%
Monthly 3,995 22,455 2,680 29,131
Average

10 Update of Tables 14 and 15 of WCPFC19-2021-15, with the updated TRP from the interim
skipjack MP for the reference periods 2012, 2016-2018 and 2018-2021

The analysis assumed that changes on the high seas occurred relative to the patterns of fishing over the period
2019 to 2021, thereby simplifying the analysis based upon the consistent FAD closure settings across this
period. Within those patterns, the effort in EEZs was assumed to remain at 2012 levels, consistent with the
outcomes of the skipjack MP, 2016-2018 average levels, and 2018-2021 average levels as requested, while
effort on the high seas changed as specified in the TTMW3 request. Changes in high seas effort were not
therefore assumed to lead to increased or decreased fishing within EEZs.

To calculate the number of FAD sets that resulted, the specified number of days available on the high seas in
each year were proportioned to each flag operating in the recent 2019-2021 period, relative to the pattern of
effort between flags seen in each year (e.g. SC19-MI-IP-06, Table 2), and the average flag-level FAD sets per
day (averaged over 2019 and 2021) were applied to those days to get the overall change in FAD sets (EEZ + high
seas) relative to the requested baselines. Given the aim of the analysis is to evaluate the potential impact on
the bigeye stock (in particular), this approach was taken for all flags and ignores allocation issues or
exemptions.

The scalar for purse seine reflected the estimated change in the number of FAD sets relative to the 2019-2021
average level. Longline was assumed to maintain 2019-2021 average catch levels (scalar = 1), while other
fisheries were assumed to maintain 2016-2018 average catch levels (consistent with the skipjack MP outputs).
Impacts are therefore due to changes in the purse seine fishery only.

Changes in effort on the high seas may also lead to impacts for skipjack tuna. To simplify that analysis, we
assumed that the relative pattern of (FAD and free school) sets per day would remain constant at the average
over 2019-2021. Hence the scalar influencing skipjack status could be calculated using the change in the annual
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number of fishing days relative to that seen over the 2019-2021 period, where again the number of days fished
within EEZs remained constant, and those on the high seas changed as specified by the TTMW3 request. Pole
and line and small-scale fisheries effort/catch were assumed to be at ‘baseline’ levels as defined by the skipjack
harvest strategy. Overall effort scalars are provided relative to other baseline effort levels in the tables, for
information.

Table 16. Implications of alternative levels of high seas purse seine effort on overall purse seine fishing levels
and consequences for bigeye tuna (under the two hypotheses of future recruitment) and skipjack tuna depletion

level, with 2012 EEZ effort levels.

HS PS FAD set Resulting BET SB/SB¢-o PS (days) scalar relative to Resulting
effort scalar relative Recent Long-term 2019- 2016- 2012 SKJ
(days) to 2019-2021 recruitment recruitment 2021 2018 SB/SBe-=o

average average average

0 1.14 0.44 0.41 1.14 1.07 0.96 0.51
2,000 1.18 0.43 0.40 1.18 1.11 0.99 0.50
4,000 1.22 0.43 0.40 1.22 1.15 1.03 0.49
6,000 1.26 0.43 0.40 1.27 1.20 1.06 0.49
8,000 1.30 0.42 0.39 1.31 1.24 1.10 0.48
10,000 1.34 0.42 0.39 1.35 1.28 1.14 0.47

Table 17. Implications of alternative levels of high seas purse seine effort on overall purse seine fishing levels
and consequences for bigeye tuna (under the two hypotheses of future recruitment) and skipjack tuna depletion

levels, with a 2016-18 average baseline EEZ effort level.

HS PS FAD set Resulting BET SB/SB¢-o PS (days) scalar relative to Resulting
effort scalar relative Recent Long-term 2019- 2016- 2012 SKJ
(days) to 2019-2021 recruitment recruitment 2021 2018 SB/SBf=o

average average average

0 0.93 0.47 0.44 0.91 0.86 0.76 0.55
2,000 0.96 0.47 0.44 0.95 0.90 0.80 0.54
4,000 1.00 0.46 0.43 0.99 0.94 0.84 0.53
6,000 1.04 0.45 0.42 1.04 0.98 0.87 0.53
8,000 1.08 0.45 0.42 1.08 1.02 0.91 0.52
10,000 1.12 0.45 0.41 1.12 1.06 0.95 0.51

Table 18. Implications of alternative levels of high seas purse seine effort on overall purse seine fishing levels
and consequences for bigeye tuna (under the two hypotheses of future recruitment) and skipjack tuna depletion

levels, with a 2018-21 average baseline EEZ effort level.

HS PS FAD set Resulting BET SB/SB¢-o PS (days) scalar relative to Resulting
effort scalar relative Recent Long-term 2019- 2016- 2012 SKJ
(days) to 2019-2021 recruitment recruitment 2021 2018 SB/SBf-=o

average average average

0 0.86 0.48 0.45 0.85 0.80 0.71 0.57
2,000 0.90 0.47 0.44 0.89 0.84 0.75 0.56
4,000 0.94 0.47 0.44 0.93 0.88 0.78 0.55
6,000 0.98 0.46 0.43 0.98 0.92 0.82 0.54
8,000 1.02 0.46 0.43 1.02 0.96 0.86 0.53
10,000 1.06 0.45 0.42 1.06 1.00 0.89 0.52
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11 Updated analysis on the potential level of high seas purse seine effort based upon SKJ MP
outputs

The skipjack management procedure was run and presented to SC19 (SC19-MI-WP-01). The output was a scalar
of ‘1’, indicating that the level of fishing in the next 3 year period should be at baseline levels — specifically 2012
effort levels for the purse seine fishery, 2001-04 effort levels for the pole and line fishery, and 2016-2018 levels
for the ‘other fisheries’. This combination of fishing has been shown to achieve the skipjack TRP on average.
The MP therefore indicates the overall effort in the purse seine fishery - 2012 levels. How that level is allocated
between (for example) EEZs and high seas is for discussion.

As evaluated in response to request #10, if purse seine effort within EEZs remains at 2012 levels, levels of high
seas fishing lie between 2,000 and 4,000 days (see Table 16). In effect, if the pattern of fishing between areas
remained the same as in 2012, Table 1 of SC19-MI-IP-06 can therefore be used to indicate the level of high seas
effort (days) —i.e. 2,451 days would be available for high seas fishing.

As demonstrated in the calculations presented in the response to request #10, this calculation is highly
dependent on the levels of actual fishing in different spatial components of the purse seine fishery, and for the
other gears where baseline settings are assumed.

12 Tables with future purse seine FAD set scalars under current conditions (2019-2021)
considering removal of exemptions (Footnote 1 and para 15) and high seas effort

For these evaluations, the ‘optimistic’ scenario is the average effort applied during the period of 2019-21. This
is essentially an assumption that status quo fishing continues. The analyses simply show the reduction in FAD
set numbers and resulting proportions of the FAD sets conducted during the 2019-2021 period if exemptions
(i.e. Footnote 1 and para 15) or high seas effort were removed. Additional information is included showing the
approximate reduction in the full FAD closure that could compensate for removing the exemptions or the high
seas effort. For completeness tables are also included that show the actual data on FAD sets and tuna catches
related to the exemptions.

Footnote 1

This request asked to quantify the effects on the future purse seine FAD set scalar if the Footnote 1 exemption
is removed. The Footnote 1 exemption states:

1 Members of the PNA may implement the FAD set management measures consistent with the Third
Arrangement Implementing the Nauru Agreement of May 2008. Members of the PNA shall provide notification
to the Commission of the domestic vessels to which the FAD closure will not apply. That notification shall be
provided within 15 days of the arrangement being approved. The Secretariat shall provide each year to the
Scientific Services Provider and TCC the list of fishing vessels that have not applied the FAD closure in the
previous year, as well as their respective numbers of FADs sets during the FADs closure.

For this analysis we have not included FAD sets by the Philippines in HSP1. This is to ensure that the impact of
the removal of the Footnote 1 exemption on the FAD sets scalar is not biased by including Philippines HSP1
FAD set that are not equivalent to ‘typical’ high seas sets on drifting FADs. Typical highs seas FAD sets harvest
5-6 times more tuna that the Philippines HSP1 FAD sets that are on anchored FADs with smaller nets and
smaller vessels (see Figure 25 and Figure 26).
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Table 19. Summary of the numbers of vessels that notified the Commission of the Footnote 1 exemption, the
numbers of vessels that fished under the exemption and their combined numbers of FAD sets and catches of
tropical tuna for years 2018-2022.

Year Vessels FAD Total catch (MT)
sets
Notifying Fished Skipjack Yellowfin Bigeye Total
2019 55 55 638 35,484 1,670 394 37,548
2020 92 87 1,116 54,525 6,570 1,553 62,648
2021 92 82 770 21,708 8,915 503 31,126
2022 71 62 775 28,763 1,560 930 31,253

Table 20. Estimated implications for the FAD set scalar based on the 2019-2021 baseline period if the Footnote
1 exemption was removed, and the potential reduction of the full 3 month FAD fishing closure that could
compensate for the removal of the Footnote 1 exemption.

Approximate
A equivalent main
Evaluation pprox. Optimistic scalar (full) FAD closure
FAD set .
hange period
chang (months)
2019-21 average = 14,746 FAD sets,
excludes Phil HSP1)
1 Footnote 1 (2019) -638 0.96 ~2.7
2 Footnote 1 (2020) -1,116 0.92 ~2.5
3 Footnote 1 (2021) -770 0.95 ~2.6
4 Footnote 1 (2022) -775 0.95 ~2.6

Paragraph 15

This request asked to quantify the effects on the future purse seine FAD set scalar if the Paragraph 15
exemptions are removed. The Paragraph 15 exemptions state:

15. In addition to the three-month FAD closure in paragraph 14, except for those vessels flying the Kiribati flag
when fishing in the high seas adjacent to the Kiribati exclusive economic zone, and Philippines’ vessels
operating in HSP1 in accordance with Attachment 2, it shall be prohibited to deploy, service or set on FADs in
the high seas for two additional sequential months of the year. Each CCM shall decide which two sequential
months (either April — May or November — December) shall be closed to setting on FADs by their fleets in the
high seas for 2022, and 2023 and notify the Secretariat of that decision by March 1, each year. In case a CCM
decides to change the notified period at any given year of the application of this CMM this shall be notified to
the Secretariat before 1st March of that year.

For this analysis, as previously mentioned, the difference between FAD sets conducted by the Philippines in
HSP1 and vessels fishing in the highs seas adjacent to the Kiribati EEZ is significant and should be taken into
account. Previously analyses of these exemptions have combined the Kiribati and Philippines components, but

51



for these analyses we considered it more appropriate to present the analysis for the Kiribati and Philippines

HSP1 exemptions separately in the tables below.

Kiribati exemption from additional 2-month high seas FAD closure

Table 21. Summary of the numbers of FAD sets reported from the Kiribati adjacent highs seas during each of
the 2-month additional high seas FAD closure period options and the average FAD sets across the two periods

each year, along with associated catches estimated for the three tropical tuna species.

Year Period FAD sets Total catch (MT)

Skipjack Yellowfin Bigeye Total
2019 Apr-May 178 8,216 139 232 8,587
2019 Nov-Dec 85 2,854 236 213 3,303
2019 Average 132 5,535 188 223 5,945
2020 Apr-May 84 5,566 486 496 6,548
2020 Nov-Dec 50 2,358 170 97 2,625
2020 Average 67 3,962 328 297 4,587
2021 Apr-May 47 1,180 115 55 1,350
2021 Nov-Dec 71 2,113 109 84 2,306
2021 Average 59 1,647 112 70 1,828
2022 Apr-May 12 416 11 13 440
2022 Nov-Dec 91 3,227 59 109 3,395
2022 Average 52 1,822 35 61 1,918

Table 22. Estimated implications for the FAD set scalar based on the 2019-21 baseline period if the Paragraph
15 exemption was removed for the Kiribati adjacent high seas, and the potential reduction of the full 3-month
FAD fishing closure that could compensate for the removal of the exemption. For this analysis we do not include
FAD sets by Philippines in HSP1.

Approximate
A equivalent main
Evaluation pprox. Optimistic scalar (full) FAD closure
FAD set .
hange period
¢ (months)
2019-21 average = 14,746 FAD sets,
excludes Phil HSP1)
1 Para 15 Kiribati (2019) -132 0.99 ~2.9
2 Para 15 Kiribati (2020) -67 0.99 ~2.9
3 Para 15 Kiribati (2021) -59 0.99 ~2.9
4 Para 15 Kiribati (2022) -52 0.99 ~2.9
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Philippines exemption from additional 2-month high seas FAD closure

Table 23. Summary of the numbers of FAD sets reported from the Philippines HSP1 during each of the 2-month
additional high seas FAD closure period options and the average FAD sets across the two periods, along with
associated catches estimated for the three tropical tuna species. Note the much lower tuna catches relative to
the numbers of FAD sets in comparison to Table 21 for the Kiribati adjacent high seas.

Year Period FAD Total catch (MT)
sets Skipjack Yellowfin Bigeye Total

2019 Apr-May 661 2,458 1,790 681 4,929
2019 Nov-Dec 501 2,655 1,476 228 4,359
2019 Average 581 2,556 1,633 455 4,644
2020 Apr-May 687 7,058 1,728 291 9,078
2020 Nov-Dec 667 6,534 2,382 94 9,009
2020 Average 677 6,796 2,055 192 9,044
2021 Apr-May 495 3,627 1,473 266 5,366
2021 Nov-Dec 553 2,157 1,431 104 3,693
2021 Average 524 2,892 1,452 185 4,530
2022 Apr-May 468 2,639 852 110 3,602
2022 Nov-Dec 551 4,156 1,386 158 5,700
2022 Average 510 3,398 1,119 134 4,651

Table 24. Estimated implications for the FAD set scalar based on the 2019-21 baseline period if the Paragraph
15 exemption was removed for Philippines HSP1, and the potential reduction of the full 3-month FAD fishing
closure that could compensate for the removal of the exemption. Note: For this analysis we present two
versions: a) which just indicates the implications of removing the FADs sets for the HSP1 (i.e., Philippines
anchored FAD fishery), and, b) which adds the Philippines HSP1 FAD sets to the overall FAD sets analysis but
divides the number of Philippines HSP1 FAD sets by 5.6 so the numbers are more equivalent to the high seas
FAD sets on drifting FADs in terms of impact.

a) Considering only the Philippines HSP1 anchored FAD fishery

Optimistic scalar
Evaluation Approx.

FAD set HSP1 FAD sets
change

2019-21 average = 2446 Philippines
HSP1 FAD sets

1 Para 15 Phil HSP1 (2019) -581 0.76
2 Para 15 Phil HSP1(2020) -677 0.72
3 Para 15 Phil HSP1 (2021) -524 0.79
4 Para 15 Phil HSP1 (2022) -510 0.79
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b) Incorporating the adjusted Philippines HSP1 anchored FAD sets (i.e. divided by 5.6) into the wider
high seas purse seine FAD sets for the para 15 exemption evaluation.

Approximate
Approx. . .
FAD set equivalent main
Evaluation Optimistic scalar (full) FAD closure
change .
. period
(Phil (months)
HSP1
djusted
2019-21 average = 15,183 FAD sets, includes adjusted)
Phil HSP1 adjusted sets
1 Para 15 Phil HSP1 (2019) -104 0.99 ~2.9
2 Para 15 Phil HSP1(2020) -121 0.99 ~2.9
3 Para 15 Phil HSP1 (2021) -94 0.99 ~29
4 Para 15 Phil HSP1 (2022) -91 0.99 ~2.9

Remove high seas purse seine effort

This request asked to evaluate, a) the effect of removing all reported effort by CCMs with limits in table 2 of
CMM 2021-01, and b) the effect of removing all reported effort by CCMs not included in table 2 of CMM 2021-
01. Because the Philippines is listed in Table 2 with reference to their HSP1 conditions (Attachment 2 of CMM
2021-01), for this evaluation we included the ‘adjusted’ FAD set numbers (divide by 5.6) for the Philippines
HSP1 FAD set.

Table 25. Estimated implication of removing the high seas effort for CCMs defined in Table 2 of CMM 2021-01
(first four rows) and of CCMs not included in that table (last four rows), by year.

Approximate
equivalent main
Evaluation Approx. Optimistic scalar (full) FAD closure
FAD set period
change (months)

CMM evaluation scalars

(2019-21 average = 15,183 FAD 1 3

sets, includes Phil HSP1 adjusted

sets)
Remove table 2 high | -1171

! seas effort (2019) 0.92 25
Remove table 2 high | -1425

2 seas effort (2020) 0.91 ~2:3
Remove table 2 high -1368

3 seas effort (2021) 0.91 24
Remove table 2 high -1153

4 seas effort (2022) 0.92 2.5
Remove non-table 2 | -1072

> high seas effort (2019) 0.92 25
Remove non-table 2 | -1187

6 high seas effort (2020) 0.92 25
Remove non-table 2 | -1160

/ high seas effort (2021) 0.92 25
Remove non-table 2 -551

8 high seas effort (2022) 0.96 ~27
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13 Information to support inclusion of catch by the Philippines in the high seas limit

Figure 24 to Figure 26 attempt to provide some information on the catch/effort for the Philippines purse seine
fleet in the high seas pocket #1 in comparison with the other fleets fishing in the high seas. Table 26 shows
the (potentially) adjusted values for the Philippines purse seine fleet high seas days, based on the general
observations below (that is, using the scalar of 5.6 to adjust the days).

General Observations

Figure 24 shows that the monthly CPUE trend for the Philippines purse seine fleet fishing in the
HSP#1 has been relatively stable over the past 10+years (based on observer data with high
coverage).
Figure 25 shows that the Monthly CPUE for other purse seine fleets fishing on associated sets in the
tropical high seas’ areas of the WCPFC is significantly more than the Monthly CPUE for the
Philippines fleet in the HSP#1.
Figure 26 suggests that the Monthly CPUE for the other purse seine fleets fishing on associated sets
in the tropical high seas of the WCPFC is on average 5.6 times that of the Monthly CPUE for the
Philippines fleet in the HSP#1 over the period 2012-2022.
Reasons to possibly explain the difference in CPUE include the smaller, more rudimentary gear on
the Philippines purse seine fleet, and that the Philippines purse seine fleet mostly fish on anchored
FADs over a small area, while the other fleets mainly fish on drifting FADs over a larger area (and the
differences in CPUE between these set types).
Some statistics on the difference in the gear between the Philippines fleet and other fleets fishing in
the high seas obtained from observer data include:
o The average net length on the Philippines purse seine vessel is 438 metres compared to an
average of 1,559 metres on the other fleets (~3.6 times larger).
o The average net depth on the Philippines purse seine vessel is 133 metres compared to an
average of 263 metres on the other fleets (~2 times larger).
o The average brail size for the Philippines purse seine fleet is around 1.8 MT compared to
around 5.5 MT on the other fleets (~3 times larger)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

———PHHSP#1  wmmmmlinear (PHHSPH1)  ===== 12 per. Mov. Avg. (PH HSP#1)

Figure 24. Monthly nominal tuna CPUE (MT/fishing day) for the Philippines purse seine fleet fishing in the
HSP#1, 2012-2022. Source of data: Observer data; ASSOCIATED set type only (represent 98% of all sets)
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Figure 25. Monthly nominal tuna CPUE (MT/fishing day) for associated sets (2012-2022)

the Philippines purse seine fleet fishing in the HSP#1 (red);
other fleets fishing in tropical high seas areas of the WCPFC, 2012-2022 (blue)
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Source of data : Logsheet data (other fleets); Observer data (PH fleet)
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Figure 26. Relationship between monthly nominal tuna CPUE (MT/fishing day) for
the Philippines purse seine fleet fishing in the HSP#1 (X-Axis);
other fleets fishing in tropical high seas areas of the WCPFC, 2012-2022 (Y-Axis)

(i)
(ii)
Source of data: Logsheet data (other fleets); Observer data (PH fleet)
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Table 26. Purse seine days fished in international waters in the WCPFC-CA between 20°N and 20°S, by flag, based on available operational data, with the adjustment for
Philippines high seas days to standardise their level of effort to purse seine effort (days) for other fleets.

PURSE SEINE DAYS FISHED INTERNATIONAL WATERS 20°N-20°S
Max. Annual
CMM limits CMM limits days for 2010- See

Flag 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 for 2020 for 2021 2012 Notes
CHINA 26 14 8 22 23 12 26 22 16 23 21 26 26 26' 11
COOK ISLANDS 0 0 0 0 0 0 0 72 29 185 308
ECUADOR 13 1 1 0 0 0 0 0 0 0 1 R L3t 13 ' 9,
EL SALVADOR 32 24 50 54 25 12 28 10 30 27 217 B3 B9 46 7,9
EUROPEAN UNION 429 371 377 248 87 174 158 146 194 226 214 403 403 429’ 7
FSM 11 6 10 469 379 600 619 1,053 694 942 404
INDONESTA 0 0 0 0 0 0 0 0 0 0 of " (0)
JAPAN 1 14 8 102 22 0 6 29 21 76 53 121 121 6
KIRIBATI 183 186 858 645 927 687 795 950 654 566 273 " 11
MARSHALL ISLANDS 1 5 6 845 393 626 302 955 698 394 177
NAURU 0 0 0 0 0 0 106 182 397 115 125
NEW ZEALAND 89 10 44 158 155 123 120 136 63 0 0 160 160 10
PAPUA NEW GUINEA 40 16 36 1,090 98 20 11 0 4 2 2
PHILIPPINES (adjusted) 37 731 476 435 472 481 491 474 471 453 458 832 832 4,5
REPUBLIC OF KOREA 19 23 192 169 197 184 198 182 172 102 50 207 207 205
SOLOMON ISLANDS 1 0 0 0 25 73 102 91 19 1 0
TUVALU 1 0 1 85 147 103 57 71 127 209 61
CHINESE TAIPEI 20 75 44 93 95 108 62 84 62 57 59' 95 95 83 7,12
USA 1,237 1,016 1,152 1,665 917 831 1,551 1,485 1,658 721 700 1,270 1,270 1,237'7, 13
VANUATU 6 7 2 0 163 190 107 145 132 133 121
TOTAL 2,146 2,499 3,265 6,080 4,125 4,224 4,739 6,087 5,441 4,232 3,054

PHILIPPINES PURSE SEINE -- Unadjusted DAYS FISHED INTERNATIONAL WATERS 20°N-20°S
Max. Annual
CMM limits CMM limits days for 2010- See

Flag 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 for 2020 for 2021 2012 Notes

PHILIPPINES 209 4,096 2,665 2,437 2,642 2,696 2,749 2,654 2,635 2,539 2,562 4,659 4,659 4,5
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LL management

Request to SPC

14

Analysis of catch, effort, and catch-per-unit-effort (in weight per day) by zone and high seas, for
longline fisheries and fleets

To address this request, a range of longline catch, effort, and catch-per-unit-effort (in weight per day)
summaries are provided by area and fleet. Overall geographical distributions of longline effort and CPUE
are provided for bigeye (Figure 28) and yellowfin (Figure 29). Estimated annual catch and CPUE of bigeye
and yellowfin by flag within grouped EEZs and high seas are provided in Table 27 to Table 30. Trends in
annual estimated CPUE (mt/day) by fleet in these areas for the core tropical fishery are provided in Figure
30 and Figure 31, and divided east and west of 170°E in Figure 32 to Figure 35.

Additional notes for the reader are:

1.

Annual catch estimates for EEZs and high seas areas (ACE by EEZ-HS) are determined by
disaggregating the Annual catch estimates for the WCPFC Area according to annual catch by
gear, fleet and species in the available operational catch and effort (logbook) data.

There is some uncertainty in ACE by EEZ-HS for some fleets prior to 2017 due to incomplete
(low) and spatially biased coverage of available logsheet data for some fleets, particularly for
distant-water fleets.

Annual catch estimates for the entire EEZ for the following countries have been included, even
though some of their EEZ falls outside the core WCPFC tropical longline fishery (20°N-10°S) :
Cook Islands, Solomon Islands, USA-Hawaii.

Estimates for the Indonesia EEZ are excluded due to the lack of longline EFFORT and CPUE data.
The EEZ of French Polynesia has been excluded given the relatively small proportion of their
total EEZ lying north of 10°N.

Estimates of DAYS effort have been obtained by determining the BET+YFT CPUE (MT/day) from
available operational data and applying this to ACE (for BET+YFT) by EEZ-HS by gear, fleet and
broad area (EEZs and HS). The caveat listed under 2. above is relevant to this calculation.
Fleets with BET+YFT estimated catches which were consistently <100 MT were excluded.
Estimates of effort (DAYS) was not undertaken where available logsheet coverage was < 4%.

N

Figure 27. Map of the WCPFC Area, highlighting the EEZs and high seas areas in the core WCPFC tropical
longline fishery (20°N-10°S)
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General observations include:

Bigeye tuna CPUE is generally higher in the eastern tropical WCPFC area (east of 170°E), and
Yellowfin tuna CPUE is generally higher in the western tropical WCPFC area (west of 170°E);
Bigeye tuna CPUE for EEZs and high seas for domestic fleets generally align, no doubt because
they fish in a relatively small contiguous area (i.e. their own EEZ and adjacent high seas areas).
For example, see Kiribati, Tuvalu, USA and Samoa in Figure 32). This is also the case for the
Chinese Taipei fleet in Figure 32.

Yellowfin tuna CPUE for EEZs and high seas for domestic fleets also align in some cases for the
same reason. For example, see FSM, Marshall Islands and Solomon Islands in Figure 34). This is
also the case for the China in Figure 34.

Instances where CPUE between the EEZs and high seas diverge for a fleet may be related to
several factors including restricted access to certain EEZs.
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Figure 28. Distribution of 5°x5° longline effort (represented by circle size) and bigeye tuna CPUE
(represented by colour) for the period 1950-2022 (top), 2018-2022 (middle) and 2022 (bottom).

Taken from Figure 20 in S19 SA WP-06. Note the differences in scales between plots. The WCPFC-CA is outlined in red. Catch
data for the EPO in 2022 are incomplete.
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Figure 29. Distribution of 5°x5° longline effort (represented by circle size) and yellowfin tuna CPUE
(represented by colour) for the period 1950-2022 (top), 2018-2022 (middle) and 2022 (bottom).

Taken from Figure 28 in S19 SA WP-06. Note the differences in scales between plots. The WCPFC-CA is outlined in red. Catch
data for the EPO in 2022 are incomplete.
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Table 27. Annual estimated catch (MT) of BIGEYE TUNA in the EEZs (top) and HIGH SEAs (bottom) by fleet
for the core WCPFC tropical fishery (20°N—10°S), 2010-2022

flag 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘
COOK ISLANDS 300 923 1,603 170 181 151 167 289 170 96 I 74 62
CHINA 4,386 4,979 6,841 5,153 6,486 6,143 3,238 1,588 1,389 1,089 2,093 613 1,001
FlJI 123 868 832 390 707 388 532 177 145 394 172 69 72
FSM 1,036 1,344 1,516 1,183 2,301 2,041 1,772 2,086 2,951 2,182 2,118 1,595 1,366
JAPAN 2,592 3,715 3,660 2373 3,946 2,976 1,748 3,412 3,362 3,045 2,068 1,762 1,095
KIRIBATI 0 89 618 363 231 358 502 233 267 1,225 666 548 2,270
KOREA 3,165 3.144 4,373 2,696 7,245 6.262 4,807 933 1,137 1,569 113 168 234
MARSHALL ISLANDS 213 205 284 77 0 0 696 1,217 1,136 1,449 763 921 1,172
PNG 39 59 109 32 52 13 9 3 87 52 17 0 179
PALAU 0 0 0 0 0 0 0 1,038 931 787 1 17 10
SOLOMON ISLANDS 650 172 0 0 2,306 3,454 216 0 1,219 1,273 501 609 864
TUVALU 0 74 991 920 57 180 83 87 55 42 4 20 0
CHINESE TAIPEI 1,677 3,549 4,135 3,496 4,392 1,868 2,371 1,603 834 139 166 131 375
USA 1,205 1,760 1,811 1,759 1,716 3,541 3,483 3,383 3,075 4,427 4,252 3,890 3,522
VANUATU 690 718 1,108 651 2,137 2,437 1,103 164 60 72 46 22 9
SAMOA 0 0 0 0 0 0 17 60 19 104 91 64 99

flag 2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022

COOK ISLANDS 8 0 12 32 0 0 16 9 5 15 2 4 12
CHINA 9,516 6,062 4,304 5,274 2,701 1,721 4,578 5,122 7,029 7,402 4,976 4,792 4,489
FlJI 20 210 385 311 590 414 308 158 153 191 54 66 33
FSM 7 156 184 86 187 255 97 48 156 1,377 39 11 9
JAPAN 4,271 3,663 3,722 3,290 3,640 2,607 2,378 1,083 1,146 1,100 768 386 826
KIRIBATI 0 66 182 219 37 198 100 52 114 64 903 72 430
KOREA 10,749 12,132 14,450 10,119 5,534 4,426 6.210 9,287 12,691 12,142 12,895 13,517 12,751
MARSHALL ISLANDS 44 54 51 3 0 0 4 12 10 9 1 7 1
PNG 0 0 10 0 0 0 2 0 0 0 0 0 0
PALAU 0 0 0 0 0 0 0 68 79 68 0 0 0
SOLOMON ISLANDS 37 40 0 0 623 671 66 0 16 36 13 16 10
TUVALU 0 31 a7 30 19 6 20 23 9 1 2 2 0
CHINESE TAIPEI 10,130 7,549 6,659 6,858 5,587 7,469 6,987 7,536 7411 7974 5,897 6,625 8,475
USA 1,248 1,302 1,184 1,027 1,360 1,317 1,398 793 571 1,013 1,224 1,101 1,328
VANUATU 1,121 846 604 726 767 3,921 1,927 2,650 2,082 1,566 1,322 1,432 1,532

SAMOA o 0 0 0 1 0 5 18 1 1 3 0 1]
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Table 28. Annual estimated CPUE (MT/day) of BIGEYE TUNA in the EEZs (top) and HIGH SEAs (bottom) by
fleet for the core WCPFC tropical fishery (20°N-10°S), 2010-2022

flag 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘
COOK ISLANDS 0.0757 0.1180 0.1084 0.0756 0.0879 0.0555 0.0871 0.0692 0.0578 0.0398 0.0411 0.0525 0.0533
CHINA 0.3661 0.3628 0.3863 02702 0.3552 0.4358 0.2275 0.1650 0.1294 0.1578 0.1331 0.0857 0.0817
FlJI 0.0737 0.1451 0.2244 0.1155 0.2048 0.1837 0.1482 0.1341 0.1020 0.1792 0.1447 0.2650 0.1580
FSM 0.2429 0.3255 0.3084 0.2549 04243 0.3551 0.2418 0.2898 03168 0.2492 0.1908 0.2130 0.2330
JAPAN 0.2203 0.3351 0.3488 02788 05328 0.4157 0.2857 0.4800 04328 04125 0.4148 0.3910 0.3220
KIRIBATI 0 0.5162 0.5666 0.3994 0.5044 0.3414 0.2634 0.2433 02762 0.3447 0.1724 0.3290 0.4160
KOREA 0.3824 0.4148 0.5077 0.4482 0.6069 0.6517 0.5308 0.4174 0.5492 0.5374 0.4928 0.6570 0.5020
MARSHALL ISLANDS 0.2496 0.3039 0.3160 0.2745 0 0 0.2548 0.1951 0.2930 0.3477 0.2268 0.2910 0.2730
PNG 0.0213 0.0251 0.0182 0.0163 0.0118 0.0080 0.0099 0.0035 0.0508 0.0986 0.0189 0 0.0863
PALAU 0 0 0 0 0 0 0 0.2234 0.1556 0.1572 0.0870 0.0010 0.0399
SOLOMON ISLANDS 0.0104 0.1067 0 0 0.0834 0.1211 0.0690 0 0.1356 0.1160 0.0938 0.0951 0.1100
TUVALU 0 0.3089 0.4856 0.1959 0.4085 0.3734 0.2136 0.1960 0.1678 0.2086 0.1500 0.3518 0
CHINESE TAIPEI 0.1113 0.1688 0.2051 0.1892 0.2750 0.2654 0.1918 0.1551 0.1475 0.1875 0.2480 0.2210 0.2570
USA 0.1436 0.2594 0.2929 02949 0.3436 0.3841 0.3379 0.3746 0.2851 0.2676 0.2813 0.2690 0.2320
VANUATU 0.2645 0.1871 0.1615 0.0956 0.3548 0.3414 0.2425 0.1276 0.0895 02123 0.0832 0.0799 0.1120
SAMOA 0 0 0 0 0.0385 0 0.0873 0.0555 0.0583 0.0759 0.0867 0.0903 0.0819

flag 2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022

COOK ISLANDS 0.2148 0.0010 0.4244 0.1664 0.0010 0.0503 0.2799 0.0488 0.3946 03182 0.1300 0.0914 0.2030
CHINA 0.5241 0.3727 0.3754 0.2696 04279 0.4862 0.2651 0.2418 0.2562 0.2954 0.2646 0.2690 0.2810
FlJI 0.1571 0.2032 0.2510 0.1996 0.3234 0.3201 0.3086 0.2844 0.3254 0.2838 0.1813 0.2770 0.1840
FSM 0.2258 0.3438 0.4329 0.2671 0.3820 0.3786 0.2324 0.1734 01778 0.2198 0.0948 0.1470 0.1450
JAPAN 0.2159 0.3172 0.4419 04184 0.5142 0.2806 0.2894 0.2196 0.2255 0.1957 0.2269 0.0766 0.1790
KIRIBATI 0 0.3874 0.5228 0.5179 0.4139 0.3818 0.3135 0.2997 0.1522 0.2241 0.2934 0.2240 0.3780
KOREA 0.4755 0.5085 0.5040 0.5559 0.6005 0.5993 0.5606 0.6440 0.6776 0.6449 0.6575 0.6750 0.6350
MARSHALL ISLANDS 0.2777 0.3534 0.4542 0.2154 0 0 0.1466 0.1620 0.2911 0.2948 0.2457 0.3430 0.1840
PNG 0.0010 0.0010 0.4556 0.0010 0.0010 0.0010 0.2507 0.0010 0.0010 0.0010 0.0010 0 0.0010
PALAU 0 0 0 0 0 0 0 0.0612 0.0717 0.1055 0.0010 0.0010 0.0010
SOLOMON ISLANDS 0.0010 0.3651 0 0 0.1442 0.2284 0.0953 0 0.0586 0.1332 02268 0.2210 0.1260
TUVALU 0 0.4013 0.6192 0.3419 0.5160 0.3353 0.4424 0.2034 0.1629 02156 0.1320 0.3390 0
CHINESE TAIPEI 0.3745 0.2914 0.2583 0.2049 0.4151 0.4136 0.4822 0.1471 0.1375 0.1325 0.1581 0.1650 0.1910
USA 0.1847 0.3822 0.3091 0.2958 0.3935 0.4582 0.4430 0.3841 0.3799 0.3630 0.3786 0.3160 0.2910
VANUATU 0.3663 0.4436 0.1971 0.2066 0.4975 0.7477 0.4611 0.5126 04816 0.5331 0.5199 0.5870 0.5790

SAMOA o 0 0 0 0.0280 0 0.1548 0.1449 0.0884 0.0685 0.0955 0.0010 0.0785 |
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Table 29. Annual estimated catch (MT) of YELLOWFIN TUNA in the EEZs (top) and HIGH SEAs (bottom) by
fleet for the core WCPFC tropical fishery (20°N-10°S), 2010-2022

flag 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘
COOK ISLANDS 183 394 686 306 491 339 305 605 486 299 274 277 196
CHINA 1,482 1,902 2,557 2771 3,875 3,952 3,125 3,024 2741 2,099 4,594 2,261 5,644
FlJI 360 1,429 1,238 781 763 325 1,627 662 354 934 678 137 185
FSM 484 668 668 798 1,443 1,514 1,678 1,331 2,245 2,750 1,924 1,717 1,901
JAPAN 6,859 3,802 4,192 2619 1,768 2,680 4,216 4,241 4,268 4,667 1,962 2,529 3,361
KIRIBATI 0 46 265 133 93 159 543 308 134 830 813 771 2,238
KOREA 2,829 2,469 2,756 2,005 5,492 5,436 4,701 1,568 1,101 2,332 258 285 496
MARSHALL ISLANDS 104 86 101 46 0 0 575 944 700 1,168 742 632 963
PNG 2,147 2,303 2,958 1,041 1,568 891 713 1,205 2,070 1,358 116 0 1,779
PALAU 0 0 0 0 0 0 0 1,232 1,727 1,539 0 16 14
SOLOMON ISLANDS 4,141 571 0 0 11,121 13,695 1,278 0 4,362 4,963 2,615 3,263 5,444
TUVALU 0 243 417 109 36 161 115 136 90 61 8 8 0
CHINESE TAIPEI 2,222 4,177 5,606 3,556 2,300 1,287 4,669 6,077 2,534 691 114 128 621
USA 301 539 416 374 194 320 396 775 690 612 504 854 661
VANUATU 437 1,006 1,440 966 1,078 1,484 945 235 269 182 202 99 10
SAMOA 0 0 0 0 0 0 27 139 58 245 215 133 244

flag 2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022

COOK ISLANDS 2 0 5 20 0 0 10 5 2 13 1 8 6
CHINA 916 2,155 2,560 757 927 1,453 1,583 3,061 5,198 7,101 3,787 6,648 2,947
FlJI 51 193 378 257 645 550 255 143 81 204 84 72 42
FSM 31 82 82 52 196 177 93 85 150 1,942 83 12 14
JAPAN 5,185 2,687 2,775 2,058 1,832 1,621 1,512 1,436 1,032 1,092 310 546 788
KIRIBATI 0 94 35 42 15 246 57 34 44 31 459 119 265
KOREA 4,814 5,386 5,076 3,702 2,879 3,915 3,352 5,440 5417 11,515 10,686 10,055 11,019
MARSHALL ISLANDS 13 13 12 1 0 0 3 4 7 7 1 2 1
PNG 0 0 3 0 0 0 2 0 0 0 0 0 0
PALAU 0 0 0 0 0 0 0 118 153 105 0 0 0
SOLOMON ISLANDS 102 55 0 0 723 874 349 0 89 107 28 23 23
TUVALU 0 41 36 5 5 4 9 26 16 15 1 0 0
CHINESE TAIPEI 19,746 16,347 10,746 10,805 9725 12,395 12,576 14,327 11,378 14,183 7,388 9,679 13,500
USA 227 350 231 188 256 202 409 438 317 423 417 733 1,002
VANUATU 245 247 451 553 312 1,085 653 448 569 709 363 256 407

SAMOA o 0 0 0 2 0 6 19 1 2 2 0 1]
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Table 30. Annual estimated CPUE (MT/day) of YELLOWFIN TUNA in the EEZs (top) and HIGH SEAs (bottom)
by fleet for the core WCPFC tropical fishery (20°N-10°S), 2010-2022

flag 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘
COOK ISLANDS 0.1231 0.2107 0.1322 0.1294 0.2533 0.1443 0.1629 0.1548 0.1448 0.1041 0.1156 0.1720 0.1330
CHINA 0.1667 0.1400 0.1448 0.1452 0.2493 0.2824 0.2195 0.3137 0.2551 0.3040 0.2922 0.3160 0.4610
FlJI 0.3723 0.2651 0.2576 0.1870 0.2840 0.4196 0.4228 0.4622 0.2486 04189 0.5589 0.4670 0.3950
FSM 0.1161 0.1479 0.1286 0.1961 0.2865 0.2638 0.2328 0.2106 0.2227 0.3097 0.1943 0.2200 0.3300
JAPAN 0.5877 0.3513 0.3999 0.3082 0.2387 0.3760 0.6892 0.5068 05495 06321 0.3936 0.5610 0.9880
KIRIBATI 0 0.2688 0.2578 0.1955 03216 0.1936 0.2861 0.2400 0.1388 02298 0.2103 0.3310 0.4180
KOREA 0.3422 0.3241 0.3192 0.3331 0.4625 0.5728 0.5123 0.6858 0.4834 0.7911 0.8314 0.8500 0.8760
MARSHALL ISLANDS 0.1331 0.1287 0.1186 0.2077 0 0 0.1993 0.1680 0.1625 0.2910 0.2172 0.1980 0.2190
PNG 0.5612 0.4391 0.4475 0.4232 0.5146 0.6433 0.4435 0.5923 0.8076 0.7502 0.4602 0 0.8193
PALAU 0 0 0 0 0 0 0 0.2842 0.3179 0.2947 0.0002 0.0010 0.1870
SOLOMON ISLANDS 0.1544 0.1687 0 0 0.3545 0.4888 0.3954 0 04719 0.4384 0.4801 0.4990 0.6460
TUVALU 0 0.3791 0.2987 0.2294 0.4561 0.3205 0.2938 0.3131 0.2637 0.3124 0.3187 0.1524 0
CHINESE TAIPEI 0.2521 0.2089 0.2781 0.1927 0.2771 0.3350 0.3784 0.4377 0.3831 0.5818 0.1748 0.2810 0.3230
USA 0.0559 0.1007 0.0824 0.0616 0.0374 0.0666 0.0883 0.1576 0.1405 0.0778 0.0824 0.0981 0.1030
VANUATU 0.1818 0.2725 0.1976 0.1393 0.2021 0.2063 0.1977 0.1960 0.2636 0.4329 0.2142 0.2700 0.1180
SAMOA 0 0 0 0 0.0447 0 0.0958 0.1383 0.1815 0.1774 0.1726 0.2650 0.2100

flag 2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022

COOK ISLANDS 0.1813 0.0010 0.4910 0.1009 0.0010 0.0877 0.1824 0.0325 0.1138 0.2309 0.0585 0.1900 0.0831
CHINA 0.1206 0.1361 0.0929 0.0808 0.1837 0.1899 0.1715 0.1891 0.1753 0.3952 0.1889 0.2430 0.1340
FlJI 0.3254 0.1945 0.1898 0.1330 0.2451 0.3050 0.2341 0.2371 01713 0.2973 0.2784 0.2740 0.2270
FSM 0.0944 0.1659 0.1649 0.1356 0.3411 0.2640 0.2306 0.2060 0.2406 03574 0.2253 0.1530 0.2260
JAPAN 0.3634 0.1974 0.1808 0.0758 0.0628 0.1429 0.1317 0.1417 0.1171 0.2033 0.0758 0.0883 0.1180
KIRIBATI 0 0.2163 0.1087 0.1316 0.2669 0.1962 0.1794 0.1251 0.2392 0.1073 0.0833 0.2650 0.2860
KOREA 0.2116 0.1495 0.1314 0.1823 0.2955 0.5366 0.2925 0.3742 0.2894 0.6102 0.5455 0.5040 0.5500
MARSHALL ISLANDS 0.0880 0.0822 0.1153 0.0604 0 0 0.0809 0.0628 0.1873 0.2293 0.2967 0.1210 0.1720
PNG 0.0010 0.0010 01121 0.0010 0.0010 0.0010 0.1253 0.0010 0.0010 0.0010 0.0010 0 0.0010
PALAU 0 0 0 0 0 0 0 0.1147 0.1530 0.1562 0.0010 0.0010 0.0010
SOLOMON ISLANDS 0.0010 0.1291 0 0 0.1920 0.3942 0.5394 0 0.3139 0.3827 0.4630 0.3100 0.2770
TUVALU 0 0.2013 0.0795 0.0635 0.2202 0.2200 0.1910 0.2382 0.2652 0.2925 0.0879 0.0454 0
CHINESE TAIPEI 0.1283 0.1742 0.1586 0.1096 0.2365 0.1792 0.1737 0.1936 0.1570 0.1954 0.1465 0.2050 0.2480
USA 0.0336 0.0908 0.0660 0.0647 0.0594 0.0627 0.1145 0.1990 0.1535 0.1140 0.0989 0.1750 0.1550
VANUATU 0.0789 0.1285 0.1386 0.1145 0.1347 0.1996 0.1491 0.0835 0.1091 0.1697 0.1242 0.0992 0.1510

SAMOA o 0 0 0 0.1201 0 0.1376 0.1569 0.1373 0.1177 0.0373 0.0010 0.1610 |
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Table 31. Annual estimated effort (DAYS) in the EEZs (top) and HIGH SEAs (bottom) by fleet for the core
WCPFC tropical fishery (20°N-10°S), 2010-2022

flag 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘
COOK ISLANDS 2,430 4,007 9,513 2,323 1,968 2,448 1,886 3,993 3,236 2,749 2,242 1,563 1,386
CHINA 11,015 13,687 17,696 19,077 17,140 14,056 14,237 9,637 10,743 6,902 15,724 7,150 12,246
FlJI 1,083 5,509 4,296 3872 3,007 1,181 3,782 1,407 1423 2219 1,208 281 464
FSM 4,233 4,249 4,998 4,393 5267 5,743 7,268 6,830 9,632 8,825 10,496 7.648 5,803
JAPAN 11,696 11,080 10,488 8,505 7407 7,156 6,117 7,107 7,768 7,382 4,985 4,509 3,402
KIRIBATI 0 173 1,070 834 393 965 1,903 1,119 967 3577 3,864 2,001 5,403
KOREA 8,271 7.596 8,622 6,017 11,909 9,553 9.115 2,267 2,168 2,937 280 300 530
MARSHALL ISLANDS 831 673 885 256 0 0 2,799 5,948 4,032 4,098 3,390 3.174 4,342
PNG 3,753 5,089 6,585 2442 3,078 1,389 1,593 2,028 2,513 1,661 278 0 2,162
PALAU 0 0 0 0 0 0 0 4,473 5,613 5,148 11 16,484 106
SOLOMON ISLANDS 0 2,699 0 0 30,660 28,118 3,217 0 9,186 11,249 5,429 6,512 8,336
TUVALU 0 462 1,795 467 108 491 391 439 336 197 27 55 0
CHINESE TAIPEI 10,729 20,455 20,157 18,470 12,121 5,256 12,349 12,957 6,348 1,079 662 516 1,718
USA 7,545 6,384 5,935 5,984 5,013 8,567 9,102 7,814 8,847 14,588 13,080 12,924 12,482
VANUATU 2,524 3,669 7,094 6,883 5773 7,169 4,653 1,232 932 394 834 346 82
SAMOA 0 0 0 0 0 0 241 1,023 323 1,376 1,183 554 1,176

flag 2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022

COOK ISLANDS 25 0 19 195 0 6 58 169 14 50 20 42 66
CHINA 16,180 16,149 14,658 17,212 5,931 4,696 14,109 18,987 28,340 21,000 19,323 22,350 17,922
FlJI 147 1,014 1,730 1,706 2,172 1,542 1,038 577 472 680 300 251 184
FSM 338 468 445 343 529 672 411 349 731 5,749 384 78 62
JAPAN 16,325 12,342 10,435 10,820 9,482 9,986 9,237 6,973 6,355 5,491 3,562 5,651 5,418
KIRIBATI 0 264 345 401 76 769 318 203 402 286 3,614 391 1,047
KOREA 22,653 26,625 30,731 18,722 9,390 7,343 11,209 14,465 18,728 18,848 19,602 20,003 20,051
MARSHALL ISLANDS 154 154 111 14 0 0 3 75 35 30 3 20 4
PNG 0 0 23 0 0 0 11 0 0 0 0 0 0
PALAU 0 0 0 0 0 0 0 1,058 1,031 660 0 0 0
SOLOMON ISLANDS 0 192 0 0 4,003 2,481 653 0 283 277 60 75 83
TUVALU 0 119 648 87 32 20 44 110 59 51 14 6 0
CHINESE TAIPEI 59,423 51,324 41,753 56,165 23,498 33,508 29,826 64,183 63,811 67,573 43,613 44,100 50,200
USA 6,749 3,494 3,771 3,368 3,569 2,915 3,242 2,111 1,664 3,009 3,437 3,735 5,224
VANUATU 3,069 1,911 3,144 3,983 1,707 5,295 4,228 5,196 4,489 3,237 2,615 2,458 2,856

SAMOA o 0 0 0 16 0 39 123 9 18 37 0 7]
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Figure 30. Trends in annual estimated CPUE (MT/day) of BIGEYE TUNA in the EEZs (red) and HIGH SEAs
(green) by FLEET for the core WCPFC tropical fishery (20°N—10°S), 2010-2022
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Figure 31. Trends in annual estimated CPUE (MT/day) of YELLOWFIN TUNA in the EEZs (red) and HIGH
SEAs (green) by FLEET for the core WCPFC tropical fishery (20°N-10°S), 2010-2022
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Figure 32. Trends in annual estimated CPUE (MT/day) of BIGEYE TUNA in the EEZs (red) and HIGH SEAs
(green) by FLEET for the WCPFC tropical fishery (20°N—-10°S), west of 170°E for the period 2010-2022
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Figure 22 continued.
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Figure 33. Trends in annual estimated CPUE (MT/day) of BIGEYE TUNA in the EEZs (red) and HIGH SEAs
(green) by FLEET for the WCPFC tropical fishery (20°N—-10°S), east of 170°E for the period 2010-2022
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Figure 34. Trends in annual estimated CPUE (MT/day) of YELLOWFIN TUNA in the EEZs (red) and HIGH
SEAs (green) by FLEET for the WCPFC tropical fishery (20°N—10°S), west of 170°E for the period 2010-2022
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Figure 35. Trends in annual estimated CPUE (MT/day) of YELLOWFIN TUNA in the EEZs (red) and HIGH SEAs
(green) by FLEET for the WCPFC tropical fishery (20°N—-10°S), east of 170°E for the period 2010-2022
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