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Background   
Striped marlin and black marlin are considered non-target species of the industrial fisheries 

that operate throughout the Indian Ocean. For striped marlin, longlines account for around 

69% of total catches in the Indian Ocean, followed by gillnets (24%), with remaining catches 

recorded under troll and handlines. Recent data indicates the countries with the highest 

marlin landings include Indonesia (drifting longline and coastal longline), Taiwan (drifting 

longline) I.R. Iran (gillnet) and Pakistan (gillnet). Previous assessments determined the 

striped marlin stock status to be overfished and subject to overfishing, while black marlin 

stock was subject to overfishing and overfished in recent years (IOTC, 2017). Consequently, 

both species remain a conservation concern.  

 

Methods 

Total nominal catch of striped marlin and black marlin, spanning from 1950 to 2017 and 

disaggregated by fleet, was obtained from the IOTC Secretariat. Relative abundance indices 

were made available in the form of standardized catch-per-unit-of-effort (CPUE) time-series, 

which were assumed to be proportional to biomass. 

 

This stock assessment was implemented using the Bayesian state-space surplus production 

model framework JABBA, version v1.2 (Winker et al., 2018a). To assess both species, we 

considered several alternative specifications of the Pella-Tomlinson model type based on two 

differing nominal catch data time-series, two differing CPUE time-series combinations and 

three differing r priors and associated input values of BMSY/K.  

 

Model diagnostic tools that were run on the chosen base-case scenarios included a CPUE 

sensitivity analysis that iteratively removed a single CPUE time-series and compared the 

predicted vectors of biomass By, fishing mortality Fy, the ratios By/K, By/BMSY and Fy/FMSY. A 

retrospective analysis (Mohn, 1999) was also implemented by sequentially removing the 

most the recent year (retrospective ‘peel’) and refitting the model over a period of ten years 

(i.e. 2017 back to 2007). 

 

Results  

Nominal catches of striped marlin in the Indian Ocean were highly variable, peaking in 1987 

with a total of 8,729 tons. For both Taiwan,China CPUE indices (NW and NW) the predicted 

CPUE showed a good fit to the observed CPUEs and these are seemingly more informative to 

the model than that of the Japanese indices. All scenarios produce B/BMSY trajectories that 

steadily declined from the late 1970s to around 2010 before levelling at the approximate 

current B/BMSY estimates. However, a steady increase of F/FMSY since the 1970s has continued 

unabated. Individual Kobe biplots were similar among all scenarios and each indicated a 

>99% probability that the Indian Ocean striped marlin stock is overfished and currently 

subjected to overfishing.  



 

Nominal catches of black marlin in the Indian Ocean were relatively low prior to 1990, and 

only exceeded 2,500 tons for the first time in 1992. Thereafter, catches increased 

significantly to a maximum of 21,070 tons in 2017. Relative abundance (CPUE) estimates 

steadily decline from 1979 until 2005, after which signals for a general positive (increasing) 

trend become evident. All scenarios produce B/BMSY trajectories that steadily declined from 

the late 1980s to when it levelled in 2005. Thereafter, B/BMSY increased from 2008 to 2017. 

Individual Kobe biplots were similar among all scenarios and each indicated that the biomass 

remains above BMSY despite two of the four scenarios indicating that overfishing (F/FMSY >1) 

may be occurring. The retrospective analysis produced highly variable stock status estimates 

with strong evidence of an undesirable retrospective pattern and highlighted the poor 

performance with regards to the robustness of estimates and forward projections of B/BMSY 

and F/FMSY in the black marlin assessment. 

 

Conclusion  

The results of the striped marlin assessment are broadly comparable with the previous (2017) 

assessment, suggesting that the stock remains overfished and subject to overfishing. The 

robustness to the retrospective analysis results provides a degree of confidence in the 

predictive capabilities of the assessment and, therefore, the assessments ability to inform 

management decisions by means of future projections under alternative quota. Further catch 

restrictions for this species are recommended.  

 

In contrast, the results of the black marlin assessment suggest severe model misspecification 

which is likely a result of poor quality input data (catch and CPUE). The observed increasing 

CPUE trend in conjunction with a significant increase in catch since ~2010 pushes the limits 

of biological plausibility. As a result, the surplus production function exhibits a strong, 

systematic retrospective pattern, which arises from compensating for simultaneous increases 

in catch and relative abundance by inflating the pristine biomass estimate (K). The observed 

systematic deviations in the retrospective analysis results provide little confidence in the 

predictive capabilities of the assessment and, consequently, the assessment’s estimated 

fishery management reference points should not be used to inform management decisions. It 

is recommended that further scrutiny be applied to black marlin catch and effort data for the 

Indian Ocean.    

 


