


























1.0 INTRODUCTION 

1.1. Data 

In ASPIC, two (2) types of data are used, i.e., (a) annual total nominal catch by stock and 

(b) CPUE ( Catch and Effort) by stock, country, gear, and area. The practical workshop

constructed the most plausible catch data sets using these data. Figure 2 and Figure 3

show the specification of catch data for S. commerson and S. guttatus, respectively, in the

Western Pacific Ocean and Eastern Indian Ocean.
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Figure 2: Annual species compos1t10ns of S.commerson and S.guttatus in the 
Western Pacific Ocean (Indonesian and Malaysian water). 
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Figure 3: Annual species compositions of S.commerson and S.guttatus in Eastern 
Indian Ocean (Bangladesh, Indonesian, Malaysian, and Thailand waters). 
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Figure 4: Nominal catch of S. commerson in the Western Pacific Ocean side by Indonesia, 

Philippines, and Malaysia (1970-2019). 
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Figure 5: Nominal catch of S. commerson in Eastern Indian Ocean side by Bangladesh, 
Indonesia, Malaysia, and Thailand (1950-2020). 
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Figure 6: Nominal catch of S. guttatus in Western Pacific Ocean side by Indonesia and 
Malaysia (1970-2019). 

25000 

20000 

� 15000 
::1: 

10000 

5000 

0 
0 

"' 
.... 

S.guttatus nominal catch (tons) Eastern Indian Ocean

(1950-2020) 

N o::t I.O 00 0 N <t <!) (X) ON <t <!) (X) 0 N ..t t.0 00 0 N "-1" I.O (X) ON <t <!) (X) 
U1 LI') LI") 1.11 t.O <!) <!) <!) <!) ..... ..... ..... .......... (X) 00 00 00 00 O"I O'l O"l O'l "' 00 0 00 
0) 0) 0) 0) 0) "' "'"' "' "'"' "' "'"' "' 0) 0) 0) 0) 0) a, 0) 0) "' 00 0 00 

M rl MM M .... .... .... .... .... .... .... .... .... .... MM MM MM MM .... NN N NN 

Year 

■ BANGLADESH ■ INDONESIA MALAYSIA ■THAILAND 

0 N <t <!) (X) 0 
.... ........ .... .... N 
0 00 0 00 
N NN N NN 

Figure 7: Nominal catch of S. guttatus in Eastern Indian Oceanside by Bangladesh, 
Indonesia, Malaysia, and Thailand (1950-2020). 
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Figure 8: Catch trend and selected nominal CPUE and their correlations of S.commerson 

in the Western Pacific Ocean. 
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Figure 9: Catch trend and selected nominal CPUE and their correlations of S.commerson 

in the Eastern Indian Ocean. 
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Figure 10: Catch trend and selected nominal CPUE and their correlations of S.guttatus 

in the Western Pacific Ocean. 
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Figure 11: Catch trend and selected nominal CPUE and their correlations of S.guttatus 
in the Eastern Indian Ocean. 
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2.0METHODS 

Figures 12 and 13 show the methods used in the practical workshop on stock and risk 

assessments based on A Stock-Production Model Incorporating Covariates (ASPIC) (ver. 

5) (Prager, 2004). Stock assessments are conducted by "ASPIC grid search" software

developed by Nishida et al. (2018) and the original ASPIC program. Risk assessments

were conducted using Kobe plot and risk assessment software developed by Nishida et

al. (2018).
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Figure 12: Flowchart of methods on stock and risk assessments based on A 
StockProduction Model Incorporating Covariates (ASPIC). 
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Various steps and criteria were applied in running ASPIC as shown in the flowchart below. 

 

Flowchart to implement stock assessments by ASPIC 
 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Note 

MS: Root Mean Square  

r: Intrinsic population growth rate (see next page for details) 

Figure 13: Flowchart to implement stock assessments by ASPIC 

 

 

Using the ASPIC grid search software, estimate 4 parameters (B1/K, MSY, K, q) with 2 
production models (Schaefer + Fox). Explore wider ranges of grids to avoid selecting 
parameters at the local minima. Refer to the workshop PowerPoint files on how to set up 
the seeding values for 4 parameters. B1/K=1 if the beginning year of fisheries is 
considered as the virgin stock (this was applied in the practical workshop). Otherwise, 

estimate B1/K.     
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3.0RESULTS 

3.1. Narrow-barred Spanish Mackerel S.commerson (Western Pacific Ocean) 

Kobe plot: S.commerson (Western Pacific Ocean) 
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Figure 14: Kobe plot: Status stock (2019) of S.commerson (Western Pacific Ocean) 

Results of ASPIC: S.commerson (Western Pacific Ocean stock) 
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Figure 15: Results of ASPIC: S.commerson (Western Pacific Ocean stock) 
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Figure 16: Risk assessment of Scommerson in the Western Pacific Ocean_ 

21 



3.2. Narrow-barred Spanish Mackerel S.commerson (Eastern Indian Ocean) 

Kobe plot: S.commerson (Eastern Indian Ocean) 
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Figure 17: Kobe plot: Status stock (2020) of S.commerson (Eastern Indian Ocean). 

Results of ASPIC: S.commerson (Eastern Indian Ocean) 
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Figure 18: Results of ASPIC: S.commerson in the Eastern Indian Ocean 
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Figure 19: Risk assessment of S.commerson (Eastern Indian Ocean). 

3.3. Indo-Pacific King Mackerel S. guttatus (Western Pacific Ocean) 

Kobe plot: S.guttatus (Western Pacific Ocean) 
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Figure 20: Kobe plot: Status stock (2019) of S.guttatus in the Western Pacific Ocean. 
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Results of ASPIC: S.guttatus (Western Pacific Ocean) 
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Figure 21: Results of ASPIC: S.guttatus in the Western Pacific Ocean. 

Setting the starting guesses in the input file with data (File extension.inp), by B1/K=l.0, 
MSY= 15,100 (Range MSY= 9,060-21,100), K=60,400 (Range K=36,200-84,600) and 
q=0 .00000014. There were no conversions when four parameters were estimated as a first
attempt (1111), second attempt (1101), and third attempt (0111). Then the workshop 
explored optimum parameters by setting flag code 0101. As a result, estimate TB=45,080 

tons, MSY =17,060 tons, K=60,400 and q=0.000000125 were selected as the most 
plausible scenario in terms of r2, RMS, and r value. Figure 20 shows the result of the 
Kobe plot indicating the stock status in 2019 is in the green zone (TB/TBmsy=l.482 and 
F/Fmsy=0.534). Figure 21 shows relevant graphs on results. Observed CPUE were not 
well fit estimated CPUE as the patterns of observed CPUE are not evenly distributed 
around estimated CPUE. Figure 22 shows the results of risk assessments for TB and F. 
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3.3.1. Risk Assessment of S.guttatus (Western Pacific Ocean side) 

Based on the risk assessment, the current catch level of 12,962 tons (three years averaged 

in 2017-2019) is below 32% of the MSY level (17,060) (Figure 22). The catch can be 
increased up to 32% (4,148 tons) to the MSY level with caution. 
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Figure 22: Risk assessments of S.guttatus in the Western Pacific Ocean. 
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3.4. Indo-Pacific King Mackerel S. guttatus (Eastern Indian Ocean) 

Kobe plot: S.guttatus (Eastern Indian Ocean) 
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Figure 23: Kobe plot: Status stock (2020) of S.guttatus (Eastern Indian Ocean). 

Results of ASPIC: S.guttatus (Eastern Indian Ocean) 
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Figure 24: Results of ASPIC: S.guttatus in the Eastern Indian Ocean. 
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Figure 25: Risk assessments of S.guttatus in the Eastern Indian Ocean. 
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4.1. Stock Status 

Narrow-barred Spanish Mackerel S. commerson (Western Pacific Ocean) 

The stock status ofNarrow-barred Spanish mackerel for 2016 and 2019 is available based 

on ASPIC conducted by SEAFDEC/TD and SEAFDEC/MFRDMD respectively (Figure 

26). ASPIC 2016 was conducted using nominal CPUE from the Philippine for 15 years 

with a high correlation (52%), while for status stock 2019, the nominal CPUE was using 

nominal CPUE from Malaysian for 11 years with a 12.5% correlation. The difference and 

uncertainty of nominal CPUE and the degree of correlation will affect the results of stock 

and risk assessment. 

0 

TB/Tbmsy 

Figure 26: Comparison of stock status of Spanish mackerel (Western Pacific Ocean) 
between 2016 and 2019 using different (the Philippines and Malaysia) nominal CPUE 
and degree of correlation. 

Narrow-barred Spanish Mackerel S. commerson (Eastern Indian Ocean) 

The status of Spanish mackerel in the Eastern Indian Ocean is available for 2016 

(SEAFDEC/TD), and status 2020 (from SEAFDEC/MFRDMD) showed a marked in 

stock changes. In 2016, the stock was on the edge of green zone, but the uncertainty of 

overfished was 71 % compared to only 25% in the safe zone. While stocks in 2020 have 

been in the overfished zone with uncertainty in the red zone being higher at 99%. (Figure 

27) 
2 

0 1 
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Figure 27: Comparison of stock status of Narrow-barred Spanish Mackerel (Eastern 
Indian Ocean) between 2016 and 2020 using Malaysian nominal CPUE. 
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The nominal catches of Spanish mackerel are above MSY levels (45,310 tonnes) from 
2013 and prolonged to 2017, and status stocks were in the red zone. Yet, from 2018 until 

now, the landing was below the MSY level, but its status was still in the red zone. This is 
because fishing mortality (F) has remained above the Fmsy level since 2013 and has not 

decreased even with declining catches (Figure 18). Spanish mackerel landings declined 
after 2015 until the present year, but it was not enough to restore the status stock to better 

conditions. As proposed in management advice, a 10% reduction in catches for the next 
ten years is expected to restore status stock in a better zone. 

Indo-Pacific King Mackerel S. guttatus (Western Pacific Ocean) 

The status of ludo-Pacific King mackerel in the Western Pacific Ocean is available for 

2016 (SEAFDEC/TD), and the status in 2019 (from SEAFDEC/MFRDMD) shows not 
much change in the status of stock (Figure 28). Based on the current catch in 2017-2019 

is 12,962 tons and this average catch increased approximately only 10 % from the current 
catch in 2016, 11,592 tons (Figure 29). In this situation, the current catch oflndo-Pacific 

King mackerel is still below the MSY level, and the status will not much change from the 
previous status stock (2016). The status stock can be maintained in the safe zone if the 

catches can be maintained as in previous years. 

0.5 

0 1 
TB/Tbmsy 

2 

Figure 28: Comparison of stock status of ludo-Pacific King Mackerel (Western Pacific 
Ocean) between 2016 and 2019 using Malaysian nominal CPUE. 
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Figure 29: Results of risk assessment on table Kobe matrix of Indo-Pacific King 
Mackerel in Western Pacific Ocean 2016. (SEAFDEC/TD). 

Indo-Pacific King Mackerel S. guttatus (Eastern Indian Ocean) 

The status of Indo-Pacific King mackerel in the Eastern Indian Ocean is available for 
2016 (SEAFDEC/TD), and status 2020 (from SEAFDEC/MFRDMD) showed a change 
in status stock from safe zone to red zone (Figure 30). ASPIC result shows the fishing 
mortality F exceeded the FMSY level since 2017, while the nominal catch exceeded the 
MSY level since 2014 (Figure 24). The continuous increase in landings since 2014 has 
had a high impact on the status stock of King Mackerel on the West coast of Peninsular 
Malaysia. 

The analysis conducted for the IOTC waters using the Catch-MSY limited data showed 
that the status stock 2020 was still in the safe zone; however, it was approaching the 
overfishing and overfished areas (F/FMSY 0.98: B/BMSY 1.13) (IOTC, 2020). The status 
comparison between IOTC and SEAFDEC/MFRDMD is not appropriate because the 
present analysis conducted by SEAFDEC/MFRDMD uses data only in the Eastern Indian 
Ocean (Bangladesh, Indonesia, Thailand, and Malaysia) and uses relatively limited 
nominal CPUE data from Malaysia (Figure 31).

Clearly stated by SEAFDEC/MFRDMD, the stock status of King Mackerel in the Eastern 
Indian Ocean or the West Coast waters of Peninsular Malaysia has been overfished. 
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Figure 30: Comparison of stock status of ludo-Pacific King Mackerel (Eastern Indian 
Ocean) between 2016 and 2020 using Malaysian nominal CPUE 
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Figure 31: Comparison of stock status of Indo-Pacific King Mackerel 
(SEAFDEC/MFRDMD) and IOTC (using data limited Catch-MSY Method) 

4.2. Optimum catch levels 

The optimum catch level is based on the risk assessment results shown in the table risk 
matrix. Table 3 shows the summary results of stock, risk assessment and suggestion of 
the optimum catch level within 3 or 10 years of each species by area to management. A 
simple action to reduce or increase can be difficult because different fishing gears are 
used in Malaysia to catch S. commerson and S. guttatus. 

It will get complicated when both species being caught in the same fishing gear but in 
different percentages. Hand & line, drift net, and trawl nets are the dominant fishing gear 
to caught seer fish. These three fishing gears have a high probability or potential to catch 
S. commerson compared to S. guttatus in Malaysian waters.
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