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1. Introduction 

 

In this study, a non-equilibrium production model (A Stock-Production Model 

Incorporating Covariates, ASPIC) (Prager, 2005) is applied to conduct the stock 

assessment of striped marlins (Kajikia audax) in the Indian Ocean using historical 

catch and standardized CPUE. 

 

2. Stock structure 

 

Striped marlin is the large oceanic apex predator that inhabits tropical and 

sub-tropical waters of the Indian and Pacific oceans. Some rare individuals have been 

reported in the Atlantic Ocean but there is no information to indicate the presence 

of a breeding stock in this area. 

Its distribution is different from other marlins in that it prefers more temperate 

or cooler waters however in the Indian Ocean it is common in tropical zone: off the 

east African coast (0-10oS), the south and western Arabian Sea, the Bay of Bengal, 

and north-western Australian waters. Several transoceanic migrations were reported 

in the Indian Ocean (the longest is from Kenya to Australia). 

Therefore, we assume that striped marlin in the Indian Ocean is a single stock, 

which apparently is most appropriate for stock assessment and management 

 

3. Data 

 

To run ASPIC, we need total catch and standardized CPUE by fleet, which are 

explained as below. 

 

3.1 Catch by fleet  

 

Total nominal catch by fleet is obtained from the IOTC data sets prepared for WPB15 

(Fig.1). According to Fig. 1, striped marlin is caught mainly using drifting longlines 

(72% of the total catch). The remaining catches are recorded under gillnets and troll 

lines. 
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Fig. 1 Trend of nominal catch of striped marlin by fleet (1950-2015) 

 

Striped marlin is generally considered to be a bycatch of industrial fisheries. Catch 

trends for striped marlin are variable, ranging from 2000 t to 8000 t per year; 

however, this may reflect the level of reporting. 

 Similarly, catches reported using drifting longlines are highly variable, with 

lower catch levels between 2009 and 2011 largely due to declining catches reported 

by Taiwan, China, deep-freezing and fresh-tuna longliners. The catches of striped 

marlin increased in 2012 and 2013, as longline vessels resumed their activities in the 

Western tropical Indian Ocean. 

 

Fig.2 Trend of nominal catch of striped marlin by area (1950-2015) 

 



IOTC–2017–WPB15–33 
 

4 

 

3.2 Standardized CPUE 

Standardized CPUE for Japanese LL (1976-1993, early period; 1994-2015, later 

period), Taiwanese LL (1979-2015) are available in the IOTC data set for WPB15 

(Japan: Ijima 2017; Taiwan: Wang 2017). Fig. 3 and Fig. 4 shows Taiwanese CPUE and 

Japanese CPUE series, respectively. Taiwanese CPUE trends are similar in all area, 

while Japanese CPUE trends are different in the southwest and southeast area (later 

period) (Fig.5). 

 

Fig. 3 Trends of striped marlins standardized CPUE (Tuna longline) (Taiwan) 

 

 
Fig. 4 Trends of striped marlins standardized CPUE (Tuna longline) (JPN) 
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Fig. 5 Correlation between the standardized CPUEs (Tuna longline)  

 

4. ASPIC  

We conducted ASPIC by combining CPUE and B1/k setting with also two models 

(Schaefer and Fox model) (48 different runs). Tables 1 shows results by Schaefer 

model and Fox model. 

 We consider that the best scenario is similar to previous assessment result on 

B/Bmsy (0.65). We selected with Schaefer model (run3) on Japanese CPUE. Box 1 and 

Table 2 summarize relevant results. Fig. 6 shows the Kobe plot. 
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Table 1 Results of ASPIC runs for 48 scenarios 
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Table 2 Blue marlin: Key management quantities from the ASPIC assessment based 

on the Fox model, for the Indian Ocean. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Management Quantity Aggregate Indian Ocean 

2015 catch (t) 4,369 

Mean catch from 2011–2015 (t) 4,472 

MSY (1000 t) (80% CI) 
5,400 

(-) 

Data period (catch) 1950–2015 

FMSY (80% CI) 
0.57 

(-) 

BMSY  (80% CI) 
9,447 

(-) 

F2015/FMSY (80% CI) 
1.32 

 (-) 

B2015/BMSY (80% CI) 
0.62 

(-) 

SB2015/SBMSY (80% CI) (na) 

B2015/B1950 (80% CI) 
0.32 

n.a. 

SB2015/SB1950 (80% CI) n.a. 

B2015/B1950, F=0 (80% CI) n.a. 

SB2015/SB1950, F=0 (80% CI) n.a. 
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 Box. 1 Result of ASPIC run 
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Fig. 6 Kobe plot 

 

 

4.3 Discussion  

 

To be completed 

4.4  

 

5. Risk assessments (Kobe II)  

 

To be completed 

 

Table 3. Blue marlin: ASPIC aggregated Indian Ocean assessment Kobe II Strategy 

Matrix. Probability (percentage) of violating the MSY-based reference points for nine 

constant catch projections (average catch level from 2013–15 (xxxxx t), ± 10%, ± 20%, 

± 30% and ± 40%) projected for 3 and 10 years. 
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Reference point and 

projection timeframe 

Alternative catch projections (relative to the average catch level from 2013–15) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

Catch level  60% 70% 80% 90% 100% 110% 120% 130% 140% 

Projected catch (tons)          

B2018 < BMSY          

F2018 > FMSY          

 
         

B2025 < BMSY          

F2025 > FMSY          
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