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*2, QUTLINE -

¢

As explained in Introduction, jwe (7 core persons and the resources person jon stock

assessments)will report the results of CPUE standardization, stock assessments by ASPIC

and Kobe plot in this document, whichjalso demonstrates our progress of the training

and workshop. «




2.1 STOCK STRUCTURE

In stock assessments, we assume two
stocks for Kawakawa and Longtail tuna in
the SE Asia, i.e., Pacific and Indian Ocean
stock (Fig. 1). Thus we conducted 4 stock
assessments (2 species for 2 stocks) and
show results in this document.






2.2 DATA

In ASPIC, for each species, we need the
global catch by country and CPUE (catch
and Effort) by country, gear and area.
We now describe how to collected
these data.



(1)Historical nominal Catch

 data coordinators assigned in each country.
 published catch data from IOTC, FAO and SEAFDEC.

e we made the most plausible catch data sets.




(1)CPUE

® Thailand and Philippines provided nominal
CPUE for PS (Purse Seine) and multi gears
respectively.

® After we examined the CPUE data, we
realized that CPUE data form Thailand
satisfied following conditions for CPUE
standardization stated in BOX 1.



Box 1. Conditions to select plausible nominal CPUE
for CPUE standardization

(a) data series should be more than 10 years;
(b) compositions of 0 (zero) catch should be less

than 30%; and

(c) nominal CPUE trends should be smooth (no
sudden jumps nor extreme values).




Table 1 shows the structure of the Thai nominal CPUE.
There are data in three periods, i.e.,

(a) 1991-1994 (4 years) Annual CPUE (DOF)

(b) 1995-2013 (17 years) monthly CPUE (DOF)

(c) 2011-2015 (5 years) Set by set CPUE (AFDEC).

As the data (a) is the annual basis and we cannot
standardize, hence we decided not to use. Regarding the
data (b) and (c), there data are collected by different
offices and these are not same quality. Thus we decided
to use CPUE data for (b) basically.




Tablel Specification of Thai CPUE ~

DOF/HOs |Pragwpan

DOF/AFDEC (Chalit)

{ | Y | " " e Py . v b
il o TR 1 TR AT TR A

{ | e |53 e P g% s 5 o L
Lo | I ™ =RRE-R QW Ml i ol o

PS5 CE data by year and area [(GOT

and Andaman Sea) (can not use for
(PUE standardization).

Note

PS5 (E data by area, year and month
(to be wsed CPUE standardization)

Thailand (Chalit) send

additional AFDEC Catch

and effort data (2006-

2013) recently. But all

the stock assessments

have completed thus we

could not use these

P5set by set CE data by area, year, month, CPUE- We may them use

day and boats (o be used for CPUE

standar ;l:-_ullz-l“::'

in the future




Philippines CPUE data

Box 1. Conditions to select plausible nominal CPUE
for CPUE standardization

(a) data series should be more than 10 years (OK);
(b) Compositions of 0 (zero) catch should be less
than 30% (some Problem)

(c) nominal CPUE trends should be smooth (no
sudden jumps nor extreme values) (some problem).




Some possibility for Philippines CPUE

e Use other model than GLM
(negative binominal, 0 inflated model, GAM etc.)

e Statistical treatment (transformation)
 Combining CPUE to make robust (reliable) CPUE

Take tremendous time to explore

(in the long future)
(Not this time)



(1)RESULTS

We conducted 4 stock assessments in the SE Asia, i.e.,
(i) Kawakawa (Indian Ocean stock),

(ii)) Kawakawa (Pacific Ocean stock),

(iii) Longtail tuna (Indian Ocean stock)

(iv) Longtail tuna (Pacific Ocean stock).

In each stock assessment, we present results as
stated in BOX 2.



Box 2 Presentation of ASPIC Results-

'

1] Histarical catcn oy country; +

Nominal CPUE and relations with coten; +

3] CPUE standardization [ANOVA Totie, plots of stondoraized CPUE, residual anayses
ond Q0 plots) and relations with caten +

4] ASPIC results by Kobe plots (Stock statustrojectory); ands

5) Stock stotus ond Monagement odvice. ¢

L




We use excel (data process)
and 3 menu driven software

= -

PLE |||:||-'F'|| 1 aSPICG Batch Joh
=ztandardization b.. “er3(2015 )

t"'ll
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(1) CarchH + I
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Fig 3. Kawakawa catch trend by country (SE Asiawater inthe Indian Ocean SEAFDEC water)+
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= (2) Mominar CPUE anp RELATION WiITH CaTcH +
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Fig. 4 Trend of nominal CPUE+
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o HEQ BEHEDE

Kaw akawa Catch (tons) vs nominal CPUE( kg/haul)
SE Asia (Indian Ocean)
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Fig. 5 Relations between catch vs. nominal CPUE+
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= [3) CPUE stamnparoizaTion (TaeLe 3 ane Fics 6-8)+

&
TaBLE 3+
ANOVA (Analysis Of Variance) Table.
Adjusted R2 = 0.48159.,
Factors. OF Type Il 5354 MEE. Fvalue, Pr(=F).-
|Degress of [Zum of Squares) . |Bd=an Sguarsd

dred . : ald ald Kl .

Residuals ., a5 313.7T5 0.53 ;
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(1)ASPIC RESULTS BY KOBE PLOTS (STOCK STATUS

TRAJECTORY)

There were|no convergences| when we attempted to

estimate all parameters. Then we assume B0O/K=1 and
we fixed plausible K values (100, 200 and 300,000

tons).






Table 4 Results of ASPIC stock assessments on 5 scenarios+

Model, | Klfis=d) | BO/K=1. | r. M3Y. | TB/TBmsy. | F/Fmsy. | Bmsy. | Fmzy. | TB.
[1,000K. (1,000t

Fox. 100 1 1.76 [too high). 65 1.43, o.61, | 37, | 145, 50,

Fox. 200 1 0.30. 59, 1.28. .75, |74, | 0.80.] 94,

Fox. 300 1 0.42 [too low). 63, 1.16. 091, [ 110, | 048, 110

Fox. 400 1 0.32 (too low). 47 107, 109, | 147, | 032, 167

Fox. 500 1 0.23 [too low). 42, 1.02, 126, | 147, | 023, 20

H
As r values are not realistic for100 and 300,000 tons,

we selected parameters when K=200,000 tons.






(1)STOCK STATUS AND MANAGEMENT ADVICE

Based on the Kobe plots, the 2014 stock status of kawakawa in the SE Asia
(Pacific Ocean side) is in the green zone (F/Fmsy=0.75 and TB/TBmsy=1.28), i.e.,
Fis 26% lower than MSY level and TB is 29% higher than its MSY level.

Although Kawakawa stock in the Indian Ocean stock is in the safe condition, it is

recommended that both fishing pressure and catch should not exceed the

2014 level because uncertainties around the 2014 point is 53% (Red, Orange

and Yellow zone in the Kobe plot), while the 47% is in the safe (green) zone.
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(1) CATCH BY COUNTRY + ?
¢ 0

ot

Kawakawa nominal catch (tons) (SE Asia) (Pacific Ocean)
(1950-2013)
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Fig. 10 Kawakawa catch trend by country «
(SE Asia water in the Pacific Ocean SEAFDEC water)+
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4+

(2) Mominal CPUE+~

+
+

250.00

LLIELL

150.00

ILLIELL

50.00

0.00

Nominal CPUE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fig 11 Nominal CPUE+



" (3) StanparDIZED CPUE AND RELATION WITH CATCH (TABLE 6 AnD FiGs 12-14) +

+
5 Table 6+
ANOVA (Analysis Of Variance) Table+ A
Adjusted R2=0.6535+ A
Factors+< DF: Type 115514 MISE 4 F values Pri=F}+< |&
[Degreesof Freedom)+  (Sum of Squares)+ | [(Mean Squared Errori+

H1 . h&E4 T.044 11. 454

13.734 4. 884 .47+
1083.154 176,53+ 288.144
Fesidualse ST 44 REE.T 44 (.81 £

+
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Fig. 12+
Annual standardized CPUE (solid line)
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and nominal CPUE {black dots)
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+

Catch (ton) vs STD_CPUE(kg /haul) (Gulf of Thailand) Catch (tons) vs STD_CPUE(kg /haul ){Gulf of Thailand)

300000 160 160.00
140.00 »
250000 e L]
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200000 100 ., . RSDLEo
10:0. 0 ‘-_r',.! -------
150000 &0 .
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+
+ Fig 15 Relation between catch vs standardized CPUE+~
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. (8] ASPIC ResLTS USING THE KOBE PLOTS (STOCK STATUS TRAJECTORY+

¢

All parameters are estimated without any conversion problems. +

N
Tahle 7 Results of ASPIC stock assessments+
Model, | K. B0jk=1, | R, MSY, | TE/TBmsy. | FiFmsy. | Bmsy. | Fmsy.] TE. | R2. | RMS,
(1,000,
Fox, 117, | 086, | 0.42, 185, | 1.9, 074, |43, |o043.|56, | 057, 015,







(5) STOCK STATUS AND MANAGEMENT ADVICE

The current stock status is in the safe zone (Green in the Kobe p|0t), ie.,

TB/TBmsy=1.29 and F/Fmsy=0.74 implying that TB is the 29% higher than the MSY level and F
is 26% lower than the MSY level. This is because there was significant catch decrease after

2002 (peak level) and the current catch level is low. In addition, the Kobe plot shows that

there IS NO proba blllty that uncertainties in the 2013 estimates fall in the unsafe zone

(red, orange and yellow zone in the Kobe plot).

Thus there are no problems to maintain the current catch and F

(fishing_pressure) levels, but both catch and F (fishing pressure) should be kept under

their MSY levels (185,000 tons and 0.43 respectively)
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o

(1) Catche

+
Longtail tuna nominal catch (tons) (SE Asia) (Indian Ocean)
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(2) Wominal CPUE (DOF) (Area 6+ C+0) (2000-2013) (n=343 n(0)=101}«

LOT nominal CPUE (kg/haul) (Andaman)

160
140
120
100
B0
&0
42
20

a
2000 2001 2002 2003 2004 2005 2006 2007 2008 20089 2010 2011 2012 2013

'.
(Mote] Outliers (too lowwvalues) (1995-1999) and Area 6 (no realistic) are not used. .+
+

Fig 18 Trends of nominal Thai LOT CPUE (Andaman Sea)+
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= (4) CPUE standardization (Table 9 and Figs 20-22)+

n=282 and n (0 data) = 84 [35%)+

+=
+=

+=

Very poor fit

Table 9+
ANOVA (Analysis Of Variance Ilra ble+ £
| 1"-'-.|::|'|L.|5I:E|::| R2 :'I:I'.11I51+'| 'y
Factorss DF . Type lll 551 MISE | Fwvalued | Pri=F)¢ [&
|[Degrees of [Sum of Squaresi [Mean Squared
Freedomp Errorj
TR 134 17 874 1.3+ ) HE ) Bl
| o@gs | 34 85834 LR Bd{ 14864 0004
Aregs 14 (4] 4] () 1. 00
Reszidualss A5+ i BT 4 1. B0+ . s

+
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Fig. 20+

Annual standardized CPUE {solid line)
with its 95% Cl{Confidential Intervals) (broken line)
and nominal CPUE {hlack dots)
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Residual analyses
Histogram of residuals
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(4) ASPIC RESULTS USING THE KOBE PLOTS (STOCK STATUS TRAJECTORY)

In the first attempt using the standardized CPUE, we could not get
the convergence, even we fixed some parameters. Hence we

changed to the nominal CPUE for the 2"9 ASPIC run.

We set 4 scenarios using K=100,150,200 and 250,000 tons with
BO/K=1. After ASPIC runs, we found that parameters with K=200,000
produced most plausible results, although r is a bit low value. Thus

the results should be looked up carefully.



Table 10 Estimated parameters in three scenarios+

Model. | K[fwed) Dfk=1 [ i MY TE/TEMSy:| FFmsy:| TBmsy.| Fmsy TE RZ RIS
{1,000t | {1,000t
FoX 100 1 1.15 0.11E-2 4.2 1.00 0.BS 37 1.15 33 0.13 0.56
[Too bow)
o 150 1 Q.75 7.40E-6 40 .95 0.9 55 0.7 50 0.14, | 0.56
|how]
FoX 200 1 0.51 5.00E-6 37 0.BS 111 bb 0.51 b 0.15 0.56
Fox 250 1 0.38 4.5%E-6 35 Q.85 1.23 52 0.38 BD 0.17, | 0.56
[too bow)
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(1] CATCH +
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(2) NonunaL CPUE AND RELATION WITH CATCH+
+

nominal CPUE in the Gulf of Thailand (1-5)
(1998-2013)(kg/haul)

155 1950 2000 200 2002 2000 200kt 2 On0ES 200 D007 D00 1000 SO0 20 201 B0 s

Fig. 26 Longtail tuna nominal CPUE +
(SEAFDEC SE Asia water in the Indian Ocean)+
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Fig. 27 Relation between Longtail tuna catch vs. nominal CPUE +
(SEAFDEC SE Asia water in the Indian Ocean)+
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Table 12+

» (4) CPUE STANDARDIZATION AMND RELATION WITH CATCH (TABLE 12 AnD FiGs 28-30)+

ANOVA (Analysis Of Variance) Table<

Adjusted R2=0.1563¢

Factors+s

DF.

Type HI554 MSE 4

(Degrees of (Sum of (Mean Squared

F values

Pri=F)~

112.61+

Residuals<

5444 1078.01+ 1.284

+-
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Fig 28+

Annual standardized CPUE {solid line)
with s 95 % Cl{Confidential Intervals ) {(broken line)
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= (4) ASPIC ResuLTS USING THE KOBE PLOTS [STOCK STATUS TRAJECTORY)+

o=

We could not get convergence when we attempted to estimate all parameter. Then we

assumed that BO/K=1 and explored plausible K values (300, 400, 500, 600 and 700,000
tons).  As aresult, when K=500,000, we could get the most plausible parameters. +

Table 13 Results of ASPIC stock assessments+
model . | Klfixed) | BOJE. | 1o MEY TB/TBmsy.| F/Fmsy.| TBmsy.| Fmay.| TE. | B2, RME.,
(1,000t (1,000t).
: S0 Mot converged .,
0¥ 1 J00 1. 1.34 200, 2.25, 0.18 150 1.34.| 320, 0.130, ©.37596.|0
Too high.
Fox . GO0 1, 1.07 . 200, 2.22, 0.18. 180, 1.07 .| 400, 0.126, 0.3800.|o
Fox. 600 1. 0.25 200 2.21 0.18. 220 0.89.. 470, O 120, 0.3309.|0
| s
Fox. 700, 1., 0.77 20 5 2.15 0.18. 260 Q.77 .| 540, 0.112. 0.2821.|o
oo low .










(5) STOCK STATUS AND MANAGEMENT ADVICE

The current stock status (2013) is in the green (safe) zone the Kobe

plot, i.e., TB/TBmsy=2.22 and F/Fmsy=0.18 implying that TB is the 222%
higher than the MSY level and F is 92% lower than the MSY level. Catch in
2008 was the peak, but afterwards it sharply decreased to 2013 (193,000
tons, the lowest level since 1980’s).

That is the reason why the stock status is very safe and the probability of
uncertainties in the un-safe zone (red, orange and yellow) around the 2013

pointis NONeE (0%). Thus, both catch and F (Fishing pressure) can

be increased more, but should be less than their MSY and Fmsy
levels, i.e., 200,000 tons and 1.07 respectively.
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Summary of 4. stock
assessments.

Results are looked at very

carefully as there are a
number of constraints,
limitations and
uncertainties as shown in
Box 3.

SUMMARY [STOCK STATUS BASED ON ASPIC).
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Box 3 Caveats in stock assessments results  «

t

Stock structures are unknown which produce uncertainties in resulits. «

-

Catch are based on FAQ, I0TC and data coordinators of the SEAFDEC neritic tuna

project. This means that almost all data are basically national statistics which have
wide range of uncertainties (see 10TC, FAQ, BOBP and SEAFDEC publications).«

5

CPUE are based on Thai DOF information. As other plausible CPUE are not
available, we cannot compare with others. This implies that results are mainly

driven by Thai CFUE. «

CPUE series may not be long enough for the reliable stock assessments+

Some CPUE include 0 (zero) catch more than 30%. In such case, we need to use
other suitable models than GLM such as negative bhinomial mode, 0 inflated

model, GAM and etc.«




v Although there are a number of Caveats, there are some positive evidences that results
are likely plausible (realistic) as statedin Box 4 +

=

Box 4 Some evidences supporting plausible results of ASPIC stock assessments «

=

® FResults of stock assessments arelikely plausible (realistic) as they reflect catch and
CPUE trends.+

=

® FResults of stock assessments (Indian Ocean stock) are similar to those in the whole
Indian Ocean hased on the stock assessments conducted by I0TC (Boxes 5-6 for
Kawakawa and Boxes 7-8 for longtail tuna). «




|

=BOX 5 Comparison with 10TC assessment results (whole Indian Ocean) «

-

Kawakawa -

-

Both results are very similar (green zone) but very close to MSY (TB and F). Both catch
in the whole Indian Ocean and the SE Asia have been increasing, but the catch in S5E
Asia started to decrease in 2011 (see Box b, next page). =«

=

Whole Indian Ocean (10TC, 2015) (IOTC-WPNT06-2015-21) [green)-

Ouerkhed

SE Asia region (This document) [Green)-
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= BOX 7 Comparison with 10TC assessment results (whole Indian Ocean) «

L=
Longtail tuna «

-

Both results arewvery similar (red zone] but the one in the whaole Indian Ocean is more
pessimistic because large catch are mainly from Middle east (especially Iran], which
catch have been significantly increasing but started declined in last a few years. Same
situation on the LOT in the S5E Asia are observed (see Box 8 next page).

-

SE Asia region (This document) « . o -
Whole Indian Ocean (Nishida and lwasaki, 2015) (IOTC-WPNT06-2015-28 Rev 2}«

F/Fmsy

TB/TBmsv




FFmsy

Whole Indian Ocean (Nishida

SE Asia region (This document) «

-

and lwasaki, 2015) (IOTC-WPNT06-2015-28 Rev_2)«

J+
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Management Advice
e SEAFDEC can make recommendation
e But SEAFDEC can not force recommendation as SEAFEC is not RFMO

e If stock status is not serious but in unsafe zone (red, orange or yellow)
=» voluntarily reduction of catch and/or effort

e BUT If the stock status is very serious (RED)=2» ASEAN, IOTC etc. for
mandatory reduction of catch or effort



Need periodical stock assessments

As stock status change



Risk assessment (future)

after we agree stock assessments

U

Using agreed parameters

Il

Probability Risks violation MSY (TB and F)
in 3-10 years if the current catch level continue



Box 9 Future works -«

1

Collect Catch and Effort data for ALL MEMEBER COUMTIES. =

E

Reexamine catch data for ALL MEMBER COULUMTIES.

-

Explore other standardized CPUE models than GLM for those do not fits well.| -

Explore Philippines catch and effort data. We may be able to find some plausible

CPUE as data are so details hence some statistical treatment can produce feasible
CPUE. +

Thailand (Chalit) send additional AFDEC Catch and effort data (2006-20013)
recently. But all the stock assessments hawve completed by that time, thus we
could not use these CPUE. We may need to use them in the next chance in the
future «

E

Conduct age/size based stock assessments uwsing biological data (for example
Statistical-Catch-At-Age/Size] to compare results by ASPIC.+

Proceed genetic studies for Stock structure. Cooperate with on-going EU funded

Stock structure project in the 10TC (for Indonesia, Thailand, Malaysia and
Philippines).«




Software

 CPUE standardization:
=» GLM (interaction)
=» add other Cl : 80% and 90%
=>» negative binominal + Poisson model (for many 0 catch situation)
e ASPIC = add Graphic function
e SCAA =>» Statistical-Catch-At-Age (integrated model)
using biological data (growth, LW, maturity, fecundity)
(already available) 6 input files



Thank you....
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