
REPORT OF THE

22ND SESSION OF IOTC SCIENTIFIC COMMITTEE

KARACHI, PAKISTAN, 2-6 DECEMBER 2019

TOSHIHIDE KITAKADO
(TOKYO UNIV. MARINE SCIENCE TECHNOLOGY)

CHAIR OF THE SC

2020 IOTC COMMISSION MEETING, NOVEMBER 2-6, 2020 



CONTENTS

• Introduction

• Stock status of some species for which a new stock assessment was carried 

out in 2019  [albacore, bigeye, blue marline and Indo-Pacific sailfish]

• Other issues and general recommendations from SC 2019

• 2020 Workplan (all but WPDCS have been held already) and draft meeting 

schedule in 2021 and 2022



INTRODUCTION



SCIENTIFIC COMMITTEE MEETING IN KARACHI, PAKISTAN

• The 22nd Session of the Indian Ocean Tuna Commission (IOTC) Scientific Committee (SC) 
was held in Karachi, Pakistan, from 2 – 6 December 2019

• A total of 43 participants of delegates and other participants attended the Session

• The meeting was chaired by vice-chair, Dr. Adam, 

• The opening of the meeting was attended by the Honourable Ali Haider Zaidi, Minister for 
Maritime Affairs 

• The SC thanked 
- the Government of Pakistan for hosting the meeting
- the local authorities of Karachi for providing excellent meeting facilities and assistance 
- WWF-Pakistan for their assistance in organizing the meeting

• The reports of Working Parties were smoothly introduced, discussed and endorsed 



EX-CHAIRS, INTERIM-CHAIRS AND NEW-CHAIRS

• 2016-2019

Chair: Dr. Hilario Murua (EU)

Vice-Chair: Dr. Shiham Adam (Maldives) [interim chair in SC 2019]

• 2020-2021

Chair: Dr. Toshihide Kitakado (Japan)

Vice-Chair: Dr. Denham Parker (South Africa)



STOCK STATUS



2019 SC WORK PLAN ENDORSED BY 2018 COMMISSION MEETING

The result on 
albacore stock 
assessment will be 
reported from now

Stock assessment for silky shark 
was not able to update 
because of very little information 
available for this species. 



2019 SC WORK PLAN ENDORSED BY 2018 COMMISSION MEETING

The result will be 
reported from now

Some scientific 
progress was made 
but no new advice 
could be provided in 
2019

The results will be 
reported from now



STOCK STATUS AND MANAGEMENT ADVICE (1)

ALBACORE



ALBACORE

• Data preparation meeting in January 2019, in Kuala Lumpur, Malaysia
- Catch series, Joint CPUE, size data, biological parameters, specification 

• Stock assessment meeting in July 2019
in Shimizu, Japan 



ALBACORE

• Two types of assessment models were used 

• Bayesian state-space production models

• Stock Synthesis 3 (SS3, used for advice this time)



ALBACORE

Change from 2016 assessment to 2019 one
 The similar model was used, but catch and CPUE data 

were updated (CPUE were significantly different from 2016)

 CPUE in R1&R2, used in fitting, showed decreasing trends since 

1979

 Different growth function was used  

 Lower MSY and BMSY estimates were provided. 

=> These can attribute to changes in the stock status

2016                  2019



ALBACORE

K2SM with respect to the target reference points (SBMSY and FMSY)



ALBACORE

K2SM with respect to the limit reference points (SBMSY and FMSY)



ALBACORE

Stock status 

 A new stock assessment was carried out for albacore in 2019 using Stock Synthesis III (SS3)

 The current assessment has utilized joint CPUE series that are significantly different from the 

last assessment. Catches have also increased substantially since 2007 for some fleets

 Fishing mortality represented as F2017/FMSY is 1.346 (95%CI=0.588–2.171). Biomass is 

estimated to be above the SBMSY level as B2017/BMSY =1.281 (95%CI=0.574–2.071). The stock 

status in relation to the Commission’s BMSY and FMSY target reference points indicates that 

the stock is not overfished but is subject to overfishing

Outlook and Management Advice

 Maintaining or increasing effort in the core albacore fishing grounds is likely to result in further 

decline in the albacore tuna biomass, productivity and CPUE. Although considerable uncertainty 

remains in the assessment conducted in 2019, current catches (38,168 t in 2017) are exceeding 

the estimated MSY level (35,700 t) and therefore a precautionary approach should be applied

 The K2SM indicates that catch reductions are required in order to prevent the biomass from 

declining to below MSY levels in the short term



ALBACORE

Recommendation from the SC to the Commission

SC22.16 (para 80)

• Next stock assessment is planned in 2022 in the WPTmT

• But the 2019 SC AGREED that it would be beneficial to hold an assessment preparatory 

meetings in 2020 or 2021, and to this end, the SC RECOMMENDED that the Commission 

consider approving an assessment preparatory meeting for the WPTmT in either of these 

years 

(Chair’s note: the meeting was not held in 2020, so this will be held in 2021 if approved)



ALBACORE MANAGEMENT STRATEGY EVALUATION

Stock assessment results in 2019

 The SC NOTED that the 2019 albacore stock assessment results fall outside the range of 

uncertainty captured by the current operating model (OM) based on 2016, and therefore 

reconditioning of the OM is required based on the 2019 assessment. 

The range of uncertainty in the current 

OM based on 2016 assessment



STOCK STATUS AND MANAGEMENT ADVICE (2)

BIGEYE



BIGEYE

Catch series

Abundance index: Joint Longline CPUE 

Size frequency data

Tagging data

Catch series

Standardized CPUE series 
[continued decline]



BIGEYE

Catch series

Abundance index: Joint Longline CPUE 

Size frequency data

Tagging data: release/recovery from Indian Ocean RTTP 

used with a tag-release mortality parameter 

that assumes a higher mortality (≠ 2016)

Two types of assessment models

• Bayesian state-space production models (JABBA)

• Stock Synthesis 3 (SS3, used for advice this time)

Structural uncertainty: SS3, grid of 18 model configurations that capture uncertainty on:

• Stock recruitment relationship (3 levels = 2016) 

• Influence of tagging information (tag weight in the likelihood, 3 levels ≈ 2016)

• Selectivity of longline fleets (2 levels ≠ 2016) 



BIGEYE

2018



BIGEYE

Main change from 2016 assessment to 2019 one
• Updated abundance index developed in 2019

• Recent increased fishing pressure on juvenile by PS

• Changes in model assumptions about LL selectivity

• Changes in tag release mortality

etc. 

2016                  2019



BIGEYE

Reference point and 

projection timeframe 
Alternative catch projections (relative to the catch level from 2018) and 

weighted probability (%) scenarios that violate reference point 

60% 

(48,848t) 

70% 

(56,990t) 

80% 

(65,130t) 

90% 

(73,272t) 

100% 

(81,413t) 

B2021 < BMSY 51.1 53.3 54.2 57.1 58.9 

F2021 > FMSY 7.3 17.8 32 47.9 62.8 
     

B2028 < BMSY 8 19.5 35.1 49.1 60.8 

F2028 > FMSY 1.1 6.9 19.8 37.7 55.6 

Reference point and 

projection timeframe 

Alternative catch projections (relative to the catch level from 2018) and 

probability (%) of violating MSY-based limit reference points 

(Blim = 0.5 BMSY; FLim = 1.3 FMSY) 
60% 

(48,848t) 

70% 

(56,990t) 

80% 

(65,130t) 

90% 

(73,272t) 

100% 

(81,413t) 

B2021 < BLIM 0 0 0 0 0 

F2021 > FLIM 6.0 11.0 17.0 28.0 39.0 

     

B2028 < BLIM 0.0 0.0 6.0 11.0 22.0 

F2028 > FLIM 0.0 6.0 17.0 22.0 39.0 



BIGEYE

Stock status 

• A new stock assessment was carried out for bigeye tuna in 2019 using Stock Synthesis III (SS3) 

with a grid of 18 model configurations designed to capture the model uncertainty

• Due to concerns on the reported catch data for 2018, the stock status is based on the best catch 

estimate by the Scientific Committee

• The assessment outcome is qualitatively different to the stock assessment conducted in 2016. 

Fishing mortality represented as F2018/FMSY is 1.20 (0.70–2.05). Biomass is estimated to be 

above the SBMSY level (B2018/BMSY =1.22 (0.82–1.81)) from the SS3 model

• The average catches over 2014-2018 (≈89,717 t) just above the estimated median MSY (87,000 t)

• Thus, on the weight-of-evidence available in 2019, the bigeye tuna stock is determined to be 

not overfished but subject to overfishing



BIGEYE

The SC also NOTED that the 2019 bigeye assessment results are more pessimistic than in previous 

assessments and that there were changes in the fishery characteristics, which are likely to have an 

impact on the evaluation of the management procedures performance. The SC AGREED that the 

bigeye OMs may need reconditioning on the new assessment.

Outlook and Management Advice

• If catches remain at current levels, there is a risk of breaching MSY reference points with 58.9% 

and 60.8% probability in 2021 and 2028. Reduced catches of at least 10% from current levels will 

likely reduce the probabilities of breaching reference levels to 49.1% in 2028

• Continued monitoring and improvement in data collection, reporting and analyses is required



STOCK STATUS AND MANAGEMENT ADVICE (3)

BLUE MARLIN



BLUE MARLIN

• A new stock assessment was conducted by the two methods:  
• JABBA – A Bayesian production model (continuity from 2016 and used for advice this time)
• SS3 – An integrated model (needs inputs parameter from the Pacific)

Standardized CPUE indices

Catch series

B-ratio

F-ratio



BLUE MARLIN

Change from 2016 assessment to 2019 one
 The same model was used with new and improved CPUE data, 

but a different prior distribution was assumed

 Lower MSY and BMSY estimates were provided. 

 Catch has been above the MSY level

=> These can attribute to changes in the stock status

2016                  2019



BLUE MARLIN

Stock status 

• Stock status suggests that there is an 87% probability that the Indian Ocean blue marlin stock 

in 2017 is in the red zone of the Kobe plot, indicating the stock is overfished and subject to 

overfishing (B2017/BMSY=0.82 and F2017/FMSY=1.47) 

Management advice

• The current catches of blue marlin (average of 11,761 t in the last 5 years, 2013-2017) are 

higher than MSY (9,984 t) and the stock is currently overfished and subject to overfishing 

• In order to achieve the Commission objectives of being in the green zone of the Kobe Plot by 

2027 (F2027 < FMSY and B2027 > BMSY) with at least a 60% chance, the catches of blue marlin 

would have to be reduced by 35% compared to the average of the last 3 years, to a 

maximum value of approximately 7,800 t

From current executive summary 



STOCK STATUS AND MANAGEMENT ADVICE (4)

INDO-PACIFIC SAILFISH



INDO-PACIFIC SAILFISH

• A new stock assessment was conducted by two data-poor assessment methods
• Catch-only method (C-MSY; used for advice this time)
• Stock Reduction Analysis (SRA; provided a similar result)

Catch series

+ 
Prior range information on 
Initial B/K
Final B/K
Intrinsic rate of increase
Carrying capacity

B-ratio

F-ratio



INDO-PACIFIC SAILFISH

Change from 2015 assessment to 2019 one
 Stock Reduction Analysis (SRA), used in 2015, was again used 

this time where the result was similar with C-MSY method

 B-ratio remained the same level (slightly above 1)

 But F-ratio was increased 

Note:  The methods rely on the catch data, but that catch series itself is highly uncertain, 

and up to 29% of the catches had to be estimated by the secretariat



INDO-PACIFIC SAILFISH

Management advice

• It is noted that 2017 catches (≈33,000 t) exceed the catch limit prescribed in Resolution 18/05 

(25,000 t).

• The Commission should provide mechanisms to ensure that catch limits are not exceeded by all 

concerned fisheries. 

• Research emphasis on further developing possible CPUE indicators are warranted. 

Stock status 

• A new stock assessment was carried out using the C-MSY model. The SRA produced similar results. 

• The data poor stock assessment techniques indicated that F was above FMSY (F/FMSY=1.22) and B 

is above BMSY (B/BMSY=1.14). 

• However both assessment models relies on catch data, but the catch series is highly uncertain. 

In addition aspects of the biology, productivity and fisheries for this species combined with the 

data poor status on which to base a more formal assessment are also a cause for concern. 

• On the weight-of-evidence available in 2019, the stock status cannot be assessed and is 

determined to be uncertain.



RECOMMENDATIONS TO COMMISSION:
REVISION OF CATCH LEVEL OF MARLINS



RECOMMENDATIONS TO COMMISSION:
REVISION OF CATCH LEVEL OF MARLINS

Striped marlin Black marlin Blue marlin IP sailfish

2014 3,348 18,270 6,973 27,113

2015 3,716 19,099 8,470 28,481

2016 4,516 22,419 9,661 27,034

2017 3,412 15,221 9,853 32,338

2018 2,769 18,841 8,492 33,807

5 years average 3,552 18,770 8,690 29,755

3 years average 3,566 18,827 9,335 31,060

Catch limit set by Resolution

18/05
3,260 9,932 11,930 25,000

Catches in 2018 not exceeding

the limit although the recent

average exceeding

Current catches exceeding the

limit

Current atches not exceeding the

limit

Current catches exceeding the

limit

Rationale of CL in Resolution

18/05

Lower limit of MSY range of

central values  (3,260-5,400)

in 2017 assessment

MSY estimate

in 2016 assessment

MSY estimate

in 2016 assessment

MSY estimate

in 2015 assessment

Updated MSY or its range of

central values obtaind after 2018

COM

4,730 (4,270-5,180)

in 2018 assessment

12,930

in 2018 assessment

9,980

in 2019 assessment

23,900

in 2019 assessment



RECOMMENDATIONS TO COMMISSION:
REVISION OF CATCH LEVEL OF MARLINS

The SC NOTED that caches in recent years for Black Marlin and Indo-Pacific Sailfish 
have all exceeded the catch limits set by Resolution 18/05, and that current catch trends 
for the two species show no signs of decline in line with the catch limits by 2020. As 
such, the SC urgently reiterates its RECOMMENDATION that measures are agreed to 
reduce current catches to the limits set for the two species covered by Resolution 18/05 
as per the management advice in the Executive Summaries. 



YELLOWFIN STOCK ASSESSMENT

• In 2018, a full stock assessment was conducted based on a grid of 

24 runs in SS3, which estimated 2018 stock status as

Overfished and subject to overfishing (94%)

• However, the SC considered that the assessment was insufficient 

to cover the full range of uncertainty inherent in the data as well 

as the model assumptions

• As a precautionary measure, the SC advised that Commission 

should ensure that the catches are reduced to end overfishing and 

allow the SSB to recover to SSBmsy levels. 

Between 2018 SC and 2019 SC 

• The SC established a workplan to reduce uncertainties and increase the SC 

ability to provide concrete and robust advice by the 2019 meeting

• Although a considerable amount effort has been made in 2019 to reduce 

structural and data uncertainty,  the SC 2019 NOTED that there was no strong 

evidence indicating a qualitative difference on the advice provided in 2018



YELLOWFIN STOCK ASSESSMENT

Toward the next regular stock assessment in 2021: 

 Further progress between 2019 SC and 2020 SC 

• review of all data sources

• improvement of indices (longline, Maldivian Pole & Line, EU purse seine and fishery-independent) 

• consideration of impact of potential problems with catch reporting 

• development of model configuration and objective model evaluation methods

• improvement of projection methods

 From 2020 SC and 2021 SC 

• data preparatory and stock assessment meetings to improve stock assessment and management 

advice 

Management advice: As a precautionary measure, the SC advised that 

Commission should ensure that the catches are reduced to end overfishing 

and allow the SSB to recover to SSBMSY levels. 



SUMMARY OF STOCK STATUS

Stock WP 2015 2016 2017 2018 2019 2020
Albacore Temperate SA SA
Bigeye tuna SA SA
Skipjack tuna Tropical SA SA
Yellowfin tuna SA SA SA SA
Swordfish SA
Black marlin SA SA
Blue marlin Billfishs SA SA
Striped marlin SA SA
Indo-Pacific Sailfish SA SA
Bullet tuna
Frigate tuna
Kawakawa Neritics SA SA SA
Longtail tuna SA SA SA SA
Indo-Pacific king mackerel SA SA SA
Narrow-barred Spanish mackerel SA SA SA
Blue shark SA
Oceanic whitetip shark
Scalloped hammerhead shark
Shortfin mako Bycatch (shark) SA
Silky shark
Bigeye thresher shark
Pelagic threshere shark
Seabirds Bycatch
Marine mammals
Seaturtles



OTHER ISSUES AND GENERAL RECOMMENDATIONS

FROM THE SC TO THE COMMISSION



OTHER ISSUES: MANAGEMENT STRATEGY EVALUATION (MSE)

Management Strategy Evaluation (MSE): a simulation framework 

- for assessing the performance of management procedures (MPs)

- for identifying MPs that robustly meet management objectives

MSE works for 5 stocks: Albacore, Bigeye, Yellowfin, Skipjack, Swordfish

Scientific Committee
TCMP

External 

input 
(Experts and 

tRFMOs)

Working Parties

WPB

WPEB

WPNT

WPTmT

WPTT

WPDCS

WPM

Secretariat

Working Parties

Commission



OTHER ISSUES: MANAGEMENT STRATEGY EVALUATION (MSE)

With respect to paper IOTC-2019-SC22-14 “Proposal on a management procedure for yellowfin tuna in 

the IOTC area of competence”

• The SC ENCOURAGED the proponents of the management procedure to resubmit the proposal to the 

TCMP and the Commission in 2020 for their consideration, with a view to adoption of a management 

procedure for yellowfin tuna by 2021 as per the proposed updated schedule of work in.

 (now available as IOTC-2020-S24-PropA in this meeting)

With respect to paper IOTC-2019-SC22-15 “Schedule of work for the development of management 

procedures for key species in the IOTC Area -Update” (submitted by Australia) 

• The SC AGREED to a new schedule of work, noting it is a living document, and the SC encouraged the 

schedule should be submitted to the Commission for final endorsement.

 (see Appendix 6 of SC report, and the following slides)



Year 2020

SC chair’s note on SKJ: 
• A new stock assessment was conducted for Skipjack tuna in 2020 WPTT meeting and its result will be 

reported in 2020 SC (next month) for endorsement. Once it is endorsed, the SC can calculate an updated 
annual catch limit in 2020 SC meeting so that the secretariat to advise CPSs of catch limit. 

• Also, we must extend the current HCR to a full MP through MSE

Scientific Committee
TCMP

External 

input 
(Experts and 

tRFMOs)

Working Parties

WPB

WPEB

WPNT

WPTmT

WPTT

WPDCS

WPM

Secretariat

Working Parties

Commission



Year 2021



Year 2022



Year 2023

SC chair’s further notes: 
 Due to the COVID-19 pandemic, the MSE task force meeting (March 2020) and TCMP meeting (June 2020) 

were cancelled, and the WPM has limited hours for discussion. Therefore, TCMP in 2021 is an appropriate 
place to discuss the schedule in 2021 and onward by looking at progress to be made until then.

 Priorities among species should be re-discussed at the next TCMP and COM



OTHER GENERAL RECOMMENDATIONS TO THE COMMISSION (1)

Resolution 16/02



OTHER GENERAL RECOMMENDATIONS TO THE COMMISSION (2)



OTHER GENERAL RECOMMENDATIONS TO THE COMMISSION (3)



OTHER GENERAL RECOMMENDATIONS TO THE COMMISSION (4)



OTHER GENERAL RECOMMENDATIONS TO THE COMMISSION (5)



OTHER GENERAL RECOMMENDATIONS TO THE COMMISSION (6)



SCHEDULE OF 2020 MEETINGS



DRAFT SCHEDULE OF 2021 AND 2022 MEETINGS

 Data preparatory meetings 

are important therefore have 

been included for WPTT as 

recommended.

 Due to the Covid-19 crisis and 

the cancellation of physical 

meetings for the foreseeable 

future, offers to host 

meetings in 2021 were not 

requested or accepted.

 Should the situation change, 

the Secretariat will work with 

Member countries to 

determine hosting of these 

meetings. 



2020 SCIENTIFIC COMMITTEE

2020 Scientific Committee

• December 7-11: virtual session

• Deadlines

November 7th : for the submission of papers titles

November 22nd : for the submission of National reports

November 22nd: for the submission of full papers



THANK YOU SO MUCH FOR KIND ATTENTION


