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SCIENTIFIC COMMITTEE MEETING IN KARACHI, PAKISTAN

 The 23rd Session of the Indian Ocean Tuna Commission (IOTC) Scientific Committee (SC) 

was held online from 7-11 December 2020

 A total of 141 delegates and other participants attended the Session

• 112 delegates from 20 Contracting Parties 

• 29 participants from 13 observer organisations (including the invited experts)

 The meeting was chaired by Dr. Toshihide Kitakado (Japan)

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



CONTENTS

 Stock status of species for which a new stock assessment was carried out in 

2020  

• Skipjack

• Swordfish 

• Shortfin mako shark

• Kawakawa, Longtail tuna, Narrow-barred Spanish mackerel

 Management advice for Yellowfin tuna

 Other issues and general recommendations from SC 2020

 Workplan and draft meeting schedule in 2021-2022



STOCK STATUS



STRUCTURE OF THE IOTC SCIENTIFIC COMMITTEE
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• The Scientific Committee consists of subsidiary 

Working Parties, where stock assessment is 

dedicatedly conducted every few years

• The SC then reviews the outcomes and finalize the 

stock assessment results with management advice

Stock WP 2015 2016 2017 2018 2019 2020 2021
Albacore Temperate SA SA
Bigeye tuna SA SA
Skipjack tuna Tropical SA SA
Yellowfin tuna SA SA SA SA SA
Swordfish SA
Black marlin SA SA SA
Blue marlin Billfishs SA SA
Striped marlin SA SA SA
Indo-Pacific Sailfish SA SA
Bullet tuna SA
Frigate tuna SA
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 SA
Blue shark SA SA
Oceanic whitetip shark
Scalloped hammerhead shark
Shortfin mako shark Bycatch SA
Silky shark (shark) SA
Bigeye thresher shark
Pelagic thresher shark
Seabirds Bycatch
Marine mammals (others)
Seaturtles



STOCK ASSESSMENT MODELS

Data-rich Data-moderate Data-poor

Integrated assessment 

with age- (and gender-) 

structured models

(SS3, SCAA, ASPM,…)

Age-aggregated models

(JABBA, BSPM, ASPIC,..)

Data-limited methods 

(C-MSY, OCOM)

Catch series ✔ ✔ ✔

STD-CPUE ✔ ✔

Catch-at-size 

(or Catch-at-age)
✔

Biological parameters ✔

Tag-data (✔)

yellowfin, bigeye, skipjack, 
albacore, swordfish

neritic species
billfish, marlins, shark



STOCK STATUS AND MANAGEMENT ADVICE (1)

SKIPJACK TUNA



YELLOWFIN STOCK ASSESSMENT IN 2018

Stock assessment model

 “Stock Synthesis 3” (SS3), an integrated stock assessment model

 Simultaneous use of different sources of data on catch, abundance indices, size and tagging 

 Age-structured model with spatial and seasonal components

 High flexibility to account for different fisheries, biological assumptions and stochasticity

Catch series 
Abundance 

indices

Size 

composition

Tagging data

(if available)

Biological 

parameters
Stochasticity UncertaintySpace-time

Let the data tell us 

about stock status 

through models!



DATA

Catch series (~ 2019)

Abundance indices

Size frequency data

Tagging data
Catches in period 2018-2019 are larger than the annual catch limit 

set for 2018-2020 by the HCR (470,029t)



DATA

Catch series

Abundance indices

Size frequency data

Tagging data

EU purse seine using FADsPole and line from Maldives



DATA

Catch series

Abundance indices

Size frequency data

Tagging data



DATA

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 (≠ 2017)

Location of releases and density of recoveries 

for the skipjack tuna RTTO-IO and small-scale 

tag Programs 



MODEL SEPECIFICATION

Characterization of uncertainty inherent to skipjack dynamics

- Structural uncertainty: SS3, grid of 24 model configurations:

(i) stock recruitment relationship (3 levels: steepness h=0.7,0.8,0.9) 

(ii) the influence of tagging information to likelihood (2 levels: tag lambda =0.1 and 1)

(iii) Technological effort creep to PS fleets (2 levels: 0% and 1.25%)

(iv) Spatial configuration (2 level: single, two-area)

- Statistical uncertainty:

The median values are calculated from bootstrapped samples (n=500) of individual 

models using the Hessian matrix, combined across the model grid, with a total of 24* 

500 points



QUICK SUMMARY OF STOCK ASSESSMENT 2020

• blue=no effort creep;

• black=additional effort creep; 

• triangle=full weighting of tagging data; 

• square=downweighted



COMPARISON OF RESULTS

2017                  2020

The SC AGREED that it is important to explore and understand the underlying ecological and environmental

drivers that underpin the stock trend to ensure that the recent overshooting of TAC did not undermine the

sustainability of the stock.



APPLICATION OF HCR SPECIFIED IN RESOLUTION 16/02

Annual catch limit 

= Imax x Etar x Bcurrent

=      1 x 0.59 x 870,461

= 513,572



MANAGEMENT ADVICE

In 2017 SC

In 2020 SC



RECOMMENDATION REGARDING SKJ



STOCK STATUS AND MANAGEMENT ADVICE (2)

SWORDFISH



Stock assessment used for the management advice

Stock Synthesis 3 (SS3)

• Spatially disaggregated - 4 areas

• Sex explicit

STOCK ASSESSMENT FOR SWORDFISH



STOCK STATUS

• MSY-based reference points were not exceeded (F2018/FMSY< 1; SB2018/SBMSY> 1).

• Stock is determined to be not overfished and not subject to overfishing



COMPARISON OF RESULTS

2017                  2020



FUTURE PROJECTION BASED ON ASSESSMENT



MANAGEMENT ADVICE



STOCK STATUS AND MANAGEMENT ADVICE (3)

NERITIC TUNA SPECIES



STOCK ASSESSMENT FOR NERITIC TUNA

 This year, we conducted several stock assessments.

Longtail tuna Narrow-barred Spanish mackerel Kawakawa



STOCK ASSESSMENT MODELS

Data-rich Data-moderate Data-poor

Integrated assessment 

with age- (and gender-) 

structured models

(SS3, SCAA, ASPM,…)

Age-aggregated models

(JABBA, BSPM, ASPIC,..)

Data-limited methods 

(C-MSY, OCOM)

Catch series ✔ ✔ ✔

STD-CPUE ✔ ✔

Catch-at-size 

(or Catch-at-age)
✔

Biological parameters ✔

Tag-data (✔)

yellowfin, bigeye, skipjack, 
albacore, swordfish

neritic species
billfish, marlins, shark



EXAMPLE (3) LONGTAIL TUNA

 The OCOM model has provided more defensible approach in addressing 
the uncertainty of key parameters 

(e.g. the utilization of species-specific life history parameters)

 Bayesian production model was attempted as a trial and to encouraging
to improve standardized CPUE in the future

OCOM C-MSY Bayesian Surplus Production 
(with CPUE)



LONGTAIL TUNA
 The OCOM model indicated that F was above 

FMSY (F/FMSY=1.52) and B below BMSY 
(B/BMSY=0.69), with an estimated probability of 
76% for the stock currently being in red quadrant 
of the Kobe plot. 

 The recent catches are close to historical high 
levels and available gillnet CPUE showed declining 
catch rates, which is a cause of concern. 

 On the weight-of-evidence available in 2020, the 
stock status is assessed to be both overfished and 
subject to overfishing. However the assessment 
models rely on catch data, which is considered to 
be highly uncertain. 

 Management advice. The catch in 2018 was just below the estimated 

MSY but the exploitation rate has been increasing over the last few 

years, as a result of the declining abundance. Despite the substantial 

uncertainties, this suggests that the stock is very close to being fished 

at MSY levels and that higher catches may not be sustained. A 

precautionary approach to management is recommended



 The OCOM model indicated that F was above 
FMSY (F/FMSY=1.24) and B below BMSY 
(B/BMSY=0.89). 

 The estimated probability of the stock currently 
being in red quadrant of the Kobe plot is about 
73%. 

 On the weight-of-evidence available in 2020, the 
stock status is assessed to be both overfished 
and subject to overfishing. However the 
assessment models rely on catch data, which is 
considered to be highly uncertain. 

NARROW-BARRED SPANISH MACKEREL

Management advice. The catch in 2018 was just below the estimated 

MSY and the available Gillnet CPUE show a somewhat increasing trend 

in recent years although the reliability of the Index as abundance 

indices remains unknown. Despite the substantial uncertainties, the 

stock is probably very close to being fished at MSY levels and that 

higher catches may not be sustained. 



 The OCOM model indicated that F was just 
FMSY (F/FMSY=0.98) and B above BMSY 
(B/BMSY=1.13). 

 The estimated probability of the stock currently 
being in green quadrant of the Kobe plot is 
about 50%. 

 The available gillnet CPUE showed a somewhat 
increasing trend. 

 On the weight-of-evidence available in 2020, 
the stock status is assessed to be not overfished 
and not subject to overfishing. However the 
assessment models rely on catch data, which is 
considered to be highly uncertain. 

KAWAKAWA

 Management advice. The catch in 2018 was above the estimated MSY. 

Despite the substantial uncertainties, the stock is probably very close to 

being fished at MSY levels and that higher catches may not be sustained 

in the longer term. A precautionary approach to management is 

recommended. 



STOCK STATUS AND MANAGEMENT ADVICE (4)

SHORTFIN MAKO SHARK



SHORTFIN MAKO SHARK

Catch in tonnes of SMA as reported by the CPCs to the IOTC Standardised CPUE as reported to the IOTC 

by Japan, EU,Spain, Taiwan,China, and EU,Portugal.



SHORTFIN MAKO SHARK

The WPEB AGREED not to provide the management 

advice based on the stock assessment results due to 

several fundamental issues: 

1) model misspecification;

2) data credibility of nominal catch;

3) selection of information utilized 

(e.g. productivity-r); 

4) inability of aggregated biomass dynamic model 

(JABBA) to reconcile significant time delay (approx. 

8+ years) between fishing and its effect on the 

spawning population.



SHORTFIN MAKO SHARK

There remains considerable uncertainty about the relationship between abundance, the standardised CPUE 

series, and total catches over the past decade 



STOCK STATUS AND MANAGEMENT ADVICE

FOR YELLOWFIN TUNA



YELLOWFIN STOCK ASSESSMENT IN 2018

Abundance indices (longline joint CPUE)

Region 1b

Data: tagging data

Catch series



YELLOWFIN STOCK ASSESSMENT IN 2018

Data: size composition (aggregated over time)



YELLOWFIN STOCK ASSESSMENT IN 2018

 24 model grids to account for several uncertainty in the biological parameters and model 

configurations

 Steepness in stock-recruitment (h=0.7, 0.8, 09) [3]

 Initial tag mortality (10% and 27.5%) [2]

 Weight for tag data (Tag lambda = 0.1 and 1) [2]

 Treatment of piracy effect (down weight CPUE and different catchability) [2]

SSB (Spawning Stock Biomass) B-ratio (SSB/SSBMSY) F-ratio (F/FMSY)



YELLOWFIN STOCK ASSESSMENT IN 2018

94%



OUTLOOK AND MANAGEMENT ADVIE IN 2018 SC



IN 2019 AND 2020 

Progress in 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 was made in 2019 to reduce structural and data 

uncertainty,  the 2019 SC NOTED that there was no strong evidence indicating a qualitative 

difference on the advice provided in 2018

Progress in 2020 SC

• The SC reviewed all data sources and development of model configuration and objective 

model evaluation methods. 

• The SC also spent time for the improvement of projection methods and found an error in 

the projection conducted in 2018 assessment, which means existing K2SM is no loner valid  

(the same problems for K2SM of 2016 assessment )



SC CHAIR’S STATEMENT IN 2020 COM

In COM in Nov 2020

In SC in Dec 2020….. we discussed ways to clarify the previous management advice as well as 

provide some additional insight based on the previous assessment model.



MANAGEMENT ADVICE FROM 2020 SC

MSY



MANAGEMENT ADVICE FROM 2020 SC



YELLOWFIN STOCK ASSESSMENT

Toward the next regular stock assessment in 2021: 

 Data preparatory meeting in May 2021 (successfully finished)

 Stock assessment meeting in October 2021

• Transformation of the stock assessment model into an annual model using the latest version of SS3

• Develop roadmap to select a new final grid using diagnostics of fit

• Continue analyzing problems with projections and solutions

• Changes in SS3 software (by developer)

• Longline size frequency data review

• Fishery independent indices of abundance

• Spatial configuration

• Analysis of tagging data



RECOMMENDATIONS TO THE COMMISSION



RECOMMENDATIONS TO THE COMMISSION (1)

SC23.01 – SC23.03 

The SC RECOMMENDED that the 

Commission note the management 

advice developed for each species 

under the IOTC mandate (tropical, 

temperate, billfish, neritic tuna and 

mackerel), as provided in the 

Executive Summary for each species, 

and combined Kobe plots.



RECOMMENDATIONS TO THE COMMISSION (2)



RECOMMENDATIONS TO THE COMMISSION (3)



RECOMMENDATIONS TO THE COMMISSION (4)



RECOMMENDATIONS TO THE COMMISSION (5)



RECOMMENDATIONS TO THE COMMISSION (6)



RECOMMENDATIONS TO THE COMMISSION (7)



RECOMMENDATIONS TO THE COMMISSION (8)



RECOMMENDATIONS TO THE COMMISSION (9)



ASSESSMENT SCHEDULE



ASSESSMENT SCHEDULE



ASSESSMENT SCHEDULE



SCHEDULE OF MEETINGS IN 2021 AND 2022

 Data preparatory meetings 

are useful and important

 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.



RECOMMENDATIONS TO THE COMMISSION (10)



THANK YOU SO MUCH FOR KIND ATTENTION


