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Summary 
The 3rd 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, 29-30th September (see WCPFC-TTMW4-2023-

04Rev2). 

At TTMW4, 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 TTMW4, 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 paper2. 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 TTMW3, specifically those from 
the US and PNA/Japan. 

https://meetings.wcpfc.int/meetings/ttmw3
https://meetings.wcpfc.int/node/20815
https://meetings.wcpfc.int/node/20815
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# Request to SPC CCM/Observer 

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 EU 

2 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 

3 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. 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 

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

PNA+ 

4 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 

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%. 

Japan 
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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 fisheries3. 

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 q2). An additional ‘recent 

recruitment’ scenario was run for bigeye tuna with future recruitment resampled from the last 10 years 

(2010 q3 – 2020 q2). 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/SBF=0) is to be 

maintained at or above the average SB/SBF=0 for 2012-2015’4. 

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 TTMW4. 

‘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%SBF=0) in the future. For yellowfin, however, the objective is not 

met, with the stock declining below the 2012-2015 average depletion level (44%SBF=0), 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/SBF=0,t-1tot-10 for each year, and take the 
average of these values. 

https://meetings.wcpfc.int/node/20413
https://meetings.wcpfc.int/node/20815
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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. 



5 
 

 

 

Figure 1. Bigeye equilibrium stock depletion levels (SB/SBF=0) 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%SBF=0), consistent with CMM 2021-01. 
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Figure 2. Risk that the bigeye stock depletion levels (SB/SBF=0) resulting under the different purse seine (across) and longline (down) scalars (relative to 2019-
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/SBF=0) 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%SBF=0), consistent with CMM 2021-01. 
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Figure 4. Risk that the bigeye stock depletion levels (SB/SBF=0) 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/SBF=0) 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%SBF=0), consistent with CMM 2021-01.  
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Figure 6. Risk that the yellowfin stock depletion levels (SB/SBF=0) 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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Recent recruitment 

 
Long term recruitment 

 
Figure 7.  Time series of WCPO bigeye tuna spawning biomass (SBrecent/SBF=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. 



12 
 

 

Figure 8.  Time series of WCPO yellowfin tuna spawning biomass (SBrecent/SBF=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-MI-IP-06. For the values 

behind Figure 13 and Figure 14, see Tables 6 and 7 of SC19-MI-IP-06. 

 

 
 

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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https://meetings.wcpfc.int/node/19388
https://meetings.wcpfc.int/node/19388


14 
 

 

 
 

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. 

 

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 

2 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: 

1. Pacific Islands fleets - Fishing in waters under national jurisdiction (EEZs and AWs) 
2. Pacific Islands fleets - Fishing in the high seas outside the HS closure period 
3. Pacific Islands fleets - Fishing in the high seas during the HS closure period 
4. PS effort in the HS by the Philippines 
5. PS effort in the HS by CCMs in table 2 of CMM, but excluding above 
6. 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 AWs) and in high seas(20°N-
20°S) by specified category. 

 

 

 

Figure 16. Purse seine effort by specified category -   
TOP :  in waters under national jurisdiction (EEZs and AWs) and in high seas (20°N-20°S); 
BOTTOM:  in high seas (20°N-20°S) only. 
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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 

TTMW4 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) 
in absence of FAD closure 

Estimated longline bigeye catch (mt) gained 

 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 
Average 

29,131 140 230 
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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). 

Years 2006-08  2009 2010 2011 2012  2013 2014 2015-16 2017  2018-20 2020-23 

FLAG CCMs 

CMM 
2005-01 

CMM 
2008-01 

Att K 

CMM 2008-
01 Att K 
less 10% 

CMM 2008-
01 Att K 
less 20% 

CMM 2008-
01 Att K 
less 30% 

CMM 
2011-01 

CMM 
2012-01 

Att F 

CMM 
2012-01 
Att F5 

CMM 
2013-01 

Att F 

CMM 
2014-01 
2015-01 

Att F 

CMM 
2016-01 

Att F 

CMM 2017-
01 Att 1 
Table 3 

CMM 
2017-01 
2018-01 

Att 1 
Table 36 

CMM 
2020-01 
2021-01 

Att 1 
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 18,265 16860 18265 17765 17765 

Republic of 
Korea^ 

21449 21449 19304 17159 15014 15014 15014 14714 15014 13942 12869 13942 13942 13942 

Chinese Taipei 15854 16125 14513 12900 11288 11098 11288 11062 11288 10481 9675 10481 10481 10481 

United States 
of America 

4181 4181 3763 3763 3763 3763 3763 3763 3763 3554 3345 3554 3554 3554 

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 
Union^ 

2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000  2000 2000 

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 
^ 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.  

 

https://meetings.wcpfc.int/node/19353
https://meetings.wcpfc.int/node/19352


23 
 

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-
line 

PS PS-associated 
PS-

unassociated 
Miscellaneous 

2000 12.2 4.7 1.9 19.9 2.2 10.2 

2001 11.9 4.8 1.9 20.5 2.1 10.4 

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−SBt/SBt,F=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-
line 

PS PS-associated 
PS-

unassociated 
Miscellaneous 

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 4.9 4.2 2.3 10.4 9.2 16.8 

2016 5.0 4.3 2.2 9.7 9.3 17.1 

2017 5.0 4.3 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 4.3 3.7 2.1 8.1 9.1 23.4 

 



26 
 

 

Figure 18. Estimates of fishery impact, or reduction in spawning potential due to fishing (Fishery Impact = 
1−SBt/SBt,F=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/SBF=0) resulting from increases or decreases in the catch 
within the ‘WPEA region’ of the assessment model (see main text). 

Change in ‘WPEA 
region’ fisheries 

Bigeye Yellowfin Skipjack 

Recent 
recruitment 

Long term 
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 

SSP categorisation Request to SPC CCM/Observer Points 

Priority 
Rank 

(1 being 
the 

highest) 

Notes 

Trade-offs Produce the usual depletion/risk matrices 
(nuclear grid) for BET and YFT based on LL 
and PS scalers using the 2023 assessment 
grids. 

US - 

 Will underpin a lot of 
the other requests. SSP 
views as key. Note 
status quo and MP 
levels 

      

Trade-offs 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) 

EU/Korea 
 

2 

1 
 

Chinese Taipei 1 

Trade-offs 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. 

US/JP 2 1 
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SSP categorisation Request to SPC CCM/Observer Points 

Priority 
Rank 

(1 being 
the 

highest) 

Notes 

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

PNA 1 1 
 

Trade-offs Update Tables 9 and 10 of WCPFC18-2021-
15 based upon the new assessment 

PNA 2 1 
 

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

TLL workshop 2 1 

Note from US on 
ranking: this request 
covers two requests 
from the US 

PS management Examine the implications of the FAD closure 
on foregone catches of SKJ and YFT 

PNA 2 1 
 

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

FFA Members 2 1 
 

PS management 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 

FFA members 2 1 

 

PS management 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 

EU 2 2 

 

PS management Provide information to support inclusion of 
the catch by the Philippines in the high seas 
limit and how this could be implemented. FFA members 1 2 

Expansive query. Could 
estimate the catch 
consistent with the 
allocated limit as in 
Attachment2? 
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SSP categorisation Request to SPC CCM/Observer Points 

Priority 
Rank 

(1 being 
the 

highest) 

Notes 

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

Korea 

2 

 

Not available for SC 
given new BET 
assessment to be 
agreed. TTMW4 
feasible 

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

JP 2 

 

What is the impact to juvenile BET and YFT 
from decreasing the FAD closure period in 
terms of SB/SBF=0? 

US 
 

2 
 

Chinese Taipei 2 

  20  

 

 Develop methods to convert between purse 
seine effort and longline catch. What does a 
day of fishing and sets of fishing equate to in 
terms of catch - both on the high seas and 
inside EEZs. (note also para 136 of TTMW3-
2023-IP02) 

US 2 
3 

Post-
TTMW4 

Can compute PS effort v 
LL catch/CPUE from 
available aggregate 
level data. 

 Update Table 6 and 7 of WCPFC18-2021-15 
with a TRP at 2012-15 levels, without a FAD 
closure 

PNA/JP 1 

3 (JP) 
4 (PNA) 

Post-
TTMW4 

 

 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 1 
Post-

TTMW4 

Update with latest 
information as needed 
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SSP categorisation Request to SPC CCM/Observer Points 

Priority 
Rank 

(1 being 
the 

highest) 

Notes 

 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 
Post-

TTMW4 

Time required reduced 
based upon EU 
clarification  

  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 SBF=0 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 

https://meetings.wcpfc.int/node/20815
https://meetings.wcpfc.int/node/14244
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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 is assumed. Potential consequences for the yellowfin stock where changes in longline catch 
mirror those for bigeye are shown. 

Approximate 
LL BET catch 

(mt) 

LL scalar 
from 

2016-18 
average 

LL scalar 
from 

2019-21 
average 

Scalar for PS FAD 
sets to maintain 

BET at ‘2012-
2015’ depletion 

levels 

Approximate 
equivalent additional 

months of PS FAD 
closure period (and 

approx. total*) 

Resulting 
yellowfin 
SB/SBF=0 

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 1.91 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 BET catch 

(mt) 

LL scalar 
from 

2016-18 
average 

LL scalar 
from 

2019-21 
average 

Scalar for PS FAD 
sets to maintain 

BET at ‘2012-
2015’ depletion 

levels 

Approximate 
equivalent additional 

months of PS FAD 
closure period (and 

approx. total*) 

Resulting 
yellowfin 
SB/SBF=0 

65,000 1.11 1.16 1.6 -5.2 (0) 0.40 

71,000 1.19 1.25 1.4 -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 BET catch 

(mt) 

LL scalar 
from 

2016-18 
average 

LL scalar 
from 2019-
21 average 

Resulting bigeye tuna 
depletion (SB/SBF=0) 

Equivalent purse seine 
effort scalar (and approx. 

total FAD closure duration*) 

Recent 
recruitment 

Long term 
recruitment 

Recent 
recruitment 

Long term 
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/SBF=0 

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/SBF=0) 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/SBF=0) 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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Figure 21. Risk that the bigeye stock depletion levels (SB/SBF=0) resulting under the different purse seine (across) and longline (down) scalars (relative to 
2019-21 levels), under the assumption that ‘recent’ 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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Figure 22. Risk that the bigeye stock depletion levels (SB/SBF=0) 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%SBF=0), 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_rev1 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 1/9th 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 1/7th. 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 

https://meetings.wcpfc.int/node/18032
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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. 

https://meetings.wcpfc.int/node/14244
https://meetings.wcpfc.int/node/8751
https://meetings.wcpfc.int/node/9194
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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%SBF=0) for bigeye (recent recruitment assumption), yellowfin and skipjack tuna. 

 

 

EEZ PS effort
EEZ FAD 

closure
HS FAD closure LL catch Other catch

PS effort & HS PS 

effort v 2019-21 avg

FAD closure 

scalar

Overall PS 

scalar

LL catch 

scalar off 

2019-21 

avg

Other catch 

scalar off 

2019-21 

avg

BET 

depletion

Result v 

2012-15 avg
LRP risk

YFT 

depletion

Result v 

2012-15 

avg

LRP risk
SKJ 

depletion

Result v 

TRP
LRP risk

2016-18 levels 3mth 6mth 2016-18 levels 2016-18 levels 1.06 0.98 1.04 1.04 1 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 1.32 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 0.46 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 2mth 4mth 2016-18 levels 2016-18 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 0mth 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 1.14 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 1.35 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 2016-18 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 1.12 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 1.32 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 1.35 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 0mth 0mth 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 2mth 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 2mth 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 1mth 1mth 2019 levels 2016-18 levels 0.98 1.27 1.25 1.14 1 0.41 1.21 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 0.47 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 1 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 1.14 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 5mth 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 3mth 6mth 2019 levels 2016-18 levels 1.19 0.98 1.17 1.14 1 0.41 1.21 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 0.42 1.24 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 0.43 1.26 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 0.41 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 1.33 1.14 1 0.4 1.18 0% 0.37 0.84 0% 0.5 1 0%

2012 levels 0mth 0mth 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 1.19 1.14 1.35 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 1.37 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 4mth 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 3mth 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 3mth 2mth 2019 levels 2016-18 levels 1.19 1.06 1.26 1.14 1 0.41 1.21 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 0.42 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%

BET outcomes YFT outcomes SKJ outcomesScenario combinations Resulting Scalars
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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%SBF=0) for bigeye (long term recruitment assumption), yellowfin and skipjack tuna.  

 

EEZ PS effort
EEZ FAD 

closure
HS FAD closure LL catch Other catch

PS effort & HS PS 

effort v 2019-21 avg
FAD closure

Overall PS 

scalar

LL catch 

scalar

Other catch 

scalar

BET 

depletion

Result v 

2012-15 avg
LRP risk

YFT 

depletion

Result v 

2012-15 

avg

LRP risk
SKJ 

depletion

Result v 

TRP
LRP risk

2016-18 levels 3mth 6mth 2016-18 levels 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 2016-18 levels 1.06 1.00 1.06 1.04 1 0.41 1.21 0% 0.4 0.91 0% 0.52 1.04 0%

2016-18 levels 2mth 4mth 2016-18 levels 2016-18 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 0mth 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 2mth 3mth 2016-18 levels 2016-18 levels 1.06 1.14 1.20 1.04 1 0.4 1.18 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 0.39 1.15 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 1.35 1.04 1 0.38 1.12 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 0.44 1.29 0% 0.4 0.91 0% 0.52 1.04 0%

2016-18 levels 4mth 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 1 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 1.12 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 1 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 3mth 5mth 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 2mth 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 0mth 0mth 2019 levels 2016-18 levels 0.98 1.39 1.36 1.14 1 0.36 1.06 1% 0.4 0.91 0% 0.54 1.08 0%

2019 levels 2mth 3mth 2019 levels 2016-18 levels 0.98 1.14 1.12 1.14 1 0.39 1.15 0% 0.4 0.91 0% 0.54 1.08 0%

2019 levels 2mth 2mth 2019 levels 2016-18 levels 0.98 1.16 1.14 1.14 1 0.39 1.15 0% 0.4 0.91 0% 0.54 1.08 0%

2019 levels 1mth 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 1 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 5mth 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 1.33 1.14 1 0.37 1.09 0% 0.37 0.84 0% 0.5 1 0%

2012 levels 0mth 0mth 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 2mth 3mth 2019 levels 2016-18 levels 1.19 1.14 1.35 1.14 1 0.36 1.06 1% 0.37 0.84 0% 0.5 1 0%

2012 levels 2mth 2mth 2019 levels 2016-18 levels 1.19 1.16 1.37 1.14 1 0.36 1.06 1% 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 0.35 1.03 2% 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 0.41 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 1.14 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 1 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 5mth 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%

Scenario combinations Resulting Scalars BET outcomes YFT outcomes SKJ outcomes
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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/SBF=0? 

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 
period 

Resulting (approx.) 
FAD closure period 

PS FAD set 
scalar relative 
to 2019-2021 

average 

Resulting BET SB/SBF=0 PS FAD set scalar 
(off 2019-2021) 
assuming 2012 

effort levels 

Resulting BET SB/SBF=0 

Recent 
recruitment 

Long-term 
recruitment 

Recent 
recruitment 

Long-term 
recruitment EEZ High 

Seas 

 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 

 3.5 mths 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; 

2. Calculate the average proportion of associated and unassociated sets within the month just prior 

to and following the closure period in a given year; 

3. 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; 

4. 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 
total 

MT % of 
total 

MT % of 
total 

MT 
% of 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 
Average 

3,995 
 

22,455 
 

2,680 
 

29,131 
 

 

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 

https://meetings.wcpfc.int/node/19388
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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 
effort 
(days) 

PS FAD set 
scalar relative 
to 2019-2021 

average 

Resulting BET SB/SBF=0 PS (days) scalar relative to Resulting 
SKJ 

SB/SBF=0 
Recent 

recruitment 
Long-term 

recruitment 
2019-
2021 

average 

2016-
2018 

average 

2012 

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 
effort 
(days) 

PS FAD set 
scalar relative 
to 2019-2021 

average 

Resulting BET SB/SBF=0 PS (days) scalar relative to Resulting 
SKJ 

SB/SBF=0 
Recent 

recruitment 
Long-term 

recruitment 
2019-
2021 

average 

2016-
2018 

average 

2012 

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 
effort 
(days) 

PS FAD set 
scalar relative 
to 2019-2021 

average 

Resulting BET SB/SBF=0 PS (days) scalar relative to Resulting 
SKJ 

SB/SBF=0 
Recent 

recruitment 
Long-term 

recruitment 
2019-
2021 

average 

2016-
2018 

average 

2012 

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).  

  

https://meetings.wcpfc.int/node/19375
https://meetings.wcpfc.int/node/19388
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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 
sets 

Total catch (MT) 

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.  

Evaluation 
Approx. 
FAD set 
change 

  

Optimistic scalar  

Approximate 
equivalent main 
(full) FAD closure 

period 
(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 
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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. 

Evaluation 
Approx. 
FAD set 
change 

  

Optimistic scalar  

Approximate 
equivalent main 
(full) FAD closure 

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 
sets 

Total catch (MT) 

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 

Evaluation Approx. 
FAD set 
change 

  

Optimistic scalar 
 

HSP1 FAD sets  

 
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. 

Evaluation 

Approx. 
FAD set 
change 

(Phil 
HSP1 

adjusted) 
  

Optimistic scalar  

Approximate 
equivalent main 
(full) FAD closure 

period 
(months) 

 
2019-21 average = 15,183 FAD sets, includes 
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 ~ 2.9 

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.  

Evaluation Approx. 
FAD set 
change 

 
  

Optimistic scalar  

Approximate 
equivalent main 
(full) FAD closure 

period 
(months) 

CMM evaluation scalars  
(2019-21 average = 15,183 FAD 
sets, includes Phil HSP1 adjusted 
sets) 

1 3 

1 
Remove table 2 high 
seas effort (2019) 

-1171 
0.92 ¬2.5 

2 
Remove table 2 high 
seas effort (2020) 

-1425 
0.91 ¬2.3 

3 
Remove table 2 high 
seas effort (2021) 

-1368 
0.91 ¬2.4 

4 
Remove table 2 high 
seas effort (2022) 

-1153 
0.92 ¬2.5 

5 
Remove non-table 2 
high seas effort (2019) 

-1072 
0.92 ¬2.5 

6 
Remove non-table 2 
high seas effort (2020) 

-1187 
0.92 ¬2.5 

7 
Remove non-table 2 
high seas effort (2021) 

-1160 
0.92 ¬2.5 

8 
Remove non-table 2 
high seas effort (2022) 

-551 
0.96 ¬2.7 
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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) 
 

 

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) 



56 
 

 

 

Figure 25.  Monthly nominal tuna CPUE (MT/fishing day) for associated sets (2012-2022) 

(i) the Philippines purse seine fleet fishing in the HSP#1 (red);   

(ii) other fleets fishing in tropical high seas areas of the WCPFC, 2012-2022 (blue).  

Source of data : Logsheet data (other fleets); Observer data (PH fleet) 

 

 

Figure 26.  Relationship between monthly nominal tuna CPUE (MT/fishing day) for  
(i) the Philippines purse seine fleet fishing in the HSP#1 (X-Axis);   

(ii) other fleets fishing in tropical high seas areas of the WCPFC, 2012-2022 (Y-Axis).  

Source of data: Logsheet data (other fleets); Observer data (PH fleet) 



57 
 

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. 

 

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

CMM limits 

for 2020

CMM limits 

for 2021

Max. Annual 

days for 2010-

2012

See 

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 ** ** 13 7,9,

EL SALVADOR 32 24 50 54 25 12 28 10 30 27 27 ** ** 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

INDONESIA 0 0 0 0 0 0 0 0 0 0 0 (0) (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

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

CMM limits 

for 2020

CMM limits 

for 2021

Max. Annual 

days for 2010-

2012

See 

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

PURSE SEINE DAYS FISHED INTERNATIONAL WATERS 20°N–20°S

PHILIPPINES PURSE SEINE -- Unadjusted DAYS FISHED INTERNATIONAL WATERS 20°N–20°S



58 
 

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.   

2. 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.  

3. 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. 

4. Estimates for the Indonesia EEZ are excluded due to the lack of longline EFFORT and CPUE data. 

5. The EEZ of French Polynesia has been excluded given the relatively small proportion of their 

total EEZ lying north of 10°N. 

6. 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. 

7. Fleets with BET+YFT estimated catches which were consistently <100 MT were excluded. 

8. Estimates of effort (DAYS) was not undertaken where available logsheet coverage was < 4%.    

    

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 
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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 
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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 
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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 
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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 
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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 20 continued.  
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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 21 continued. 
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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 



72 
 

 

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 23 continued. 
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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 24 continued. 
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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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Figure 25 continued. 

 


