General comments by Dr. Kuriyama

1.

Please describe the methods for combining F (and Fmsy) values across ages. - -

a. The Fvalues for the plus group and the age class before often have identical F values. - -Please
correct me if | am misinterpreting or provide more detail.

b. Another concern is that the F values for older age classes can become very high. - My concern
is that some of the F values (and F/Fmsy ratios as a result) could be biased high.

| think there are often some difficulties with assuming the data represent a closed population. An
integrated catch-at-age analysis (which can be modeled with Stock Synthesis) may offer a better
ability to make the model assumptions more explicit. - -

a. -+In a VPA the assumption has to be that each of the fleets have the same “selectivities,”
although this is treated as age-specific F.

b. An additional benefit will be to estimate the uncertainties associated with the data and model
estimates.- -

| recommend including more detail and description of the data used in the assessments. - -
The decisions to use fixed M values should be detailed a bit more. - -

a. | also recommend including more description of the decision to use a time-invariant M value
rather than an age-specific Mvalue. - -

Please double-check that the catch values reported in the tables and used for the stock
assessments all match. - -
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In the preliminary document review, Dr. Kuriyama provided general comments
on five items.

Before we move on to the discussion of each fish species, | would like to
provide a general explanation here. However, specific questions and
discussions on each item will be handled by experts and staffs in charge of
each item in the sessions for each fish species to come and in the general
discussion at the end, so thank you for your cooperation.




1. Please describe the methods for combining F (and Fmsy) values across ages. | thought that
in most cases they would be averaged together, but | could not get my calculations to match

the values reported in the documents.

» Because we used age-structured model (VPA), fishing mortality coefficients used in
the population dynamics models (for estimation model and future projection

model) are age-based fishing mortality (i.e. F, )
* Fmsy is also defined as a vector of fishing mortality coefficient as F, ysy

* When we have to evaluate the relative impact of F, ,, to F, msy (F/Fmsy or Fmsy/F)
as a single value, the value is calculated by considering F%SPR as:

F a,MSY 1F36%5PR xFa,y 1F.
F, 1 Fe o Here, x is expressed as Fmsy/Fy
R4 >0%SPR (1/x is Fy/Fmsy as y-axis of Kobe plot)

> This method can work even when selectivity is different between the two vector of F
XWe're sorry that there are no enough explanation of the method for conversion.
>X Values calculated from other combining methods (e.g. simple average) of F, ,, might be shown in some

figures and tables in the assessment report, but these values are not used for stock status evaluation
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As the first major comment, Dr Kurihara raised 3 issues as shown here. |
answer these issues one by one.

aXY FLHZDOWT

FA4HNERHE AW TWBVPAIXEREE T 7 /L (age-structured model) 7
DT, EREHET TR TCHAWAEARESRICH T 2 8ERTHREIEL T,
FEHNHE>TWET, AEERIC. Fmsylc2WTH, Fa,MSYD & 512, FEH7!
DRI PIVIZIR>TVWET, HEIFDREEZFmsylC L TED L HLEELAD
AL 7-WBEICIE, FA%SPRTIRET 22 &L TIT-oTWE T, BAMIC
. FmsylltlHE T 2% SPRZFEL CHWVWTH L, i L -WHFEDFEDF
D%SPREFHE L. N ZMAETNIEFMmsyICBHETE2%SPRIZCES A, &V
SME (x) #tELTVWEd, ZLTIDx #Fmsy/FICHBY T 2HF L L TR
LTWEd, ROy b yBICH-2E (F/Fmsy) I2DOWTIFEL/xT,
KIDFETHNIEFR T ML OEREARL > TWTCHFIATEEZ S
XEHiL R — MG ERA R 27 &2 BENLET
XbDFETHEEIN/E BIZIEFOFHERE) NREZICBE I TS
BELHYFTH, TNOOEFITEEROFMO/-DICIZAVWTULEEA




a. The F values for the plus group and the age class before often have identical F values. Based
on the equations provided in the appendices, this seems like it should only occur if the catch
values for the two age classes are the same. Please correct me if | am misinterpreting or

provide more detail.

* Generally, some kind of assumption is necessary
for the Fs in the terminal year and plus age in

VPA because of its backwardny%/
VPA ., Ages — SCAA '

|

)

FIGURE 12.4

Alternative analytical strategies adopted in efforts to model commercial fisheries using age-
structured information. The general objective is to estimate a vector of numbers-at-age or
fishing mortalities-at-age for each year of the fishery. The left-hand panel relates to cohort
analysis/VPA, while the right-hand panel reflects integrated analysis or statistical catch-at-age.
In cohort analysis, the calculations proceed given knowledge of all ages in the last year and
the last age class in all years, and projecting backwards through time and ages. In statistical
catch-at-age, knowledge is assumed of all ages in the first year and the first age class in all years
(recruitment), projecting the cohorts forward through time and ages.

p. 346 Haddon (2011) Modeling and quantitative methods in Fisheries (2" eds)

In Japanese VPA, we estimate the F values with the
following constraints:

1.

2.

Assumption of F at plus group (F,,) = F at
plus grop -1 (Fa_1,) (for all stocks)

F at age in the terminal year is the same as the
average F at age in the last some years (except
the terminal year) [when abundance indices are
not available (e.g. amberjack)]

F at plus age and terminal year is estimated by
using abundance indices and the assumption of
some kind of selectivity (e.g. Pacific cod)
Estimate all Fs at the terminal year by using
abundance indices (no case in this reviewed
stocks)

Thus, the F values for the plus group and the previous age class are identical due to the assumption of (1).
If F is assumed to be identical, the relative difference in catch values of the two age classes can be used to
infer the relative difference in abundance of the two adjacent cohorts (=recruitment).
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b. Another concern is that the F values for older age classes can become very high. Some of these stocks
have relatively specific distribution boundaries and my sense is that some of these older fish might be
moving out of the boundaries rather than caught in the fisheries. VPA doesn’t really have “selectivity” in
which the authors could specify a selectivity curve that has very low (~0) selectivity values for these
older fish. My concern is that some of the F values (and F/Fmsy ratios as a result) could be biased high.

* The concern (“emigration of older fish would cause overestimation of F in older
fish”) might be true in some stocks. Even in VPA, it is theoretically (but partially)
possible to consider the effect of emigration by extending the assumption of
Fy_1y=Fyyt0F, 41, =a,F,, However, because it is difficult to estimate «
without reliable age-specific abundance indices at older ages, the value is
assumed as 1 in most cases, precautionarily [smaller a result in higher abundance
estimation].

« However, in a stock of jack mackerel, « = 0.2 is assumed considering its fishery
and biological characteristics [older fish move to deeper water],

« Sensitivity analysis on the assumption of a is recommended routinely to be
conducted.

y
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Response to general comments 2

® Assumption of closed population in VPA
* Doesn't SS usually assume a closed population?

« (Can area specific SS be built and can interaction between multiple SS models
be considered?

 |If so, we would like to learn from your case studies

® Assumption of selectivity

 As the VPA does not treat catch-at-age by fishery type, it does not assume the
same selectivity for each fishery type

« The VPA accounts for different types of fisheries by assuming age-specific F

® Consideration of uncertainty into catch-advice

 To account for uncertainty, an adjustment factor(f=0.8) is proposed for the
catch advice based on MSE simulations




Response to general comments 2

® Assumption of closed population in VPA
* Doesn't SS usually assume a closed population?

 Can area specific SS be built and can interaction between multiple SS models
be considered?

* If so, we would like to learn from your case studies

® Assumption of selectivity

* As the VPA does not treat catch-at-age by fishery type, it does not assume the
same selectivity for each fishery type

» The VPA accounts for different types of fisheries by assuming age-specific F

® Consideration of uncertainty into catch-advice

» To account for uncertainty, an adjustment factor(=0.8) is proposed for the
catch advice based on MSE simulations

Mitsuyo MIYAGAWA

General comments2~MDIRE T,

9, VPARBILAEGEEZRELTWDEWVWS ZEICEELTTYTA, SSH—
MRAVICIZEA LT AR A IREL TWADTIFRWTL £ O ?

Tned, TYUTRDOSSETILEERL, TUT7HEHTORREZSSITERTE S
EWSEBNTOIEZERETLEOIN?

HLLZDTHNIE, SEERDT—RARZT A —REETHENWELEIT2ETH
SOMEEIZH Y HY AW TT,

RIZ, BEFERDEIRKIZOWNWTTT A, VPATITEZEFERICEREE
BEAERE>TVWRVWDT, ZHbZHBEEFRILICALLERIAZREL TS D
ITTlEHY) FHA. EROEEFREAMKLI-D AT, EWmAlOFE LTHK->T
WE T,

BEIC, TMEEMDOERICEALTTTY, ETEESATET DICHT-> TIHE
EUhErECEBLTLWALDIITEDLY FHA. THEEEAEEBICLNIZMSE
ZITW, T TRESNT-AZFRHE (8=08) tLWHHbDZELCEERES
DFEHEIT-o>-TWET,




Launch of New Project

® Theme I: Increasing the accuracy of data fundamental to stock assessment
* Group IA: Improvements in biological parameters/characteristics

Group IB: Improvements in catch-at-age data

Group IC: Improvements in natural mortality estimates

Group ID: Development of abundance indices

Group IE: Utilization of digital image analysis data

® Theme ll: Development/application of stock assessment models

« Group II-1: Application of SAM (state-space age-structured model)

* Group II-2: Application of SS (stock-synthesis)

« Group lI-3: Consideration of multi-species stock assessment models
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General comments:

3. I recommend including more detail and description of the data used in the
assessments. Specifically, the data used to relate lengths to ages and weights to
lengths. I recommend including the number of observations and the data source
(specific to purse seine fishery, bottom trawl fishery, bottom trawl survey for
example). It was difficult in most cases to determine how lengths were
converted to ages. This 1s very important as age data are a key component of
these models, and I don’t think there 1s a way to incorporate uncertainty in the
age-length relationships or age observations in the models.
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Comment 3:

We had your suggestion to provide details and explanations of the data used
in the assessment. We would like to provide as much detail as possible in the
next year report, including adding appendix. In the sessions for each species
that follow, we would like to explain the specific methods and have them
discussed.




General Comment #4

Detailed info on M

Japanese stock assessments

generally use M estimator by
Tanaka (1960).

Decision behind this selection is
to use standardized M estimator
among stocks unless additional
information is available.

We are currently working on a
project to establish a guideline
to select M based on the
available information to
improve the value of M.

NATURAL MORTALITY M
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Fig. 5.27 Relation between length of life
span and natural mortality. (1) North
Sea, plaice. (2) North Sea, haddock.
(3) British Columbia, lemon sole.

(4) California, sardine.  (5) Inland
Sea, Japan, red porgy, Chrysophrys
major.

Tanaka (1960)
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M distribution and current M

The prior around M ends up being
relatively wide. Generally, this
calculation is 5.4/maximum age in .,
the data.

VPA requires a single M/yr/age. 15
Tanaka (1960) estimates low M 2 .
compared to other two methods. iy

All three species are within the 95% 0.5
confidence interval based on Hamel
(2015) but not for Hamel and Cope oo
(2022).

We acknowledge the importance of
M and its distribution, which can
be used for sensitivity analysis.

species

—= Japanese_Amberjack
—= Pacific_cod_Pacific
~—= Pacific_cod SOlJ

0.0 0.5 1.0 1.5 2.0
M

Solid = Hamel and Cope (2022)
Dotted = Hamel (2015)
Vertical = Tanaka (1960)
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Age specific M
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« Age (size) specific M is utilized in some
stock assessments and considered in

Japanese amberjack with Gislason et al.
(2010).

« Lorenzen’s M typically provides lower M
than Tanaka (1960) in older ages.

* |s there any example which age specific
M is utilized in the United States?
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Renewing the longevity

Although the source of longevity is recent in the three peer reviewed stocks,
we recognize the importance to estimate longevity based on the newer data.

Japanese amberjack 7 or9 2019, 2016
Pacific cod — Pacific 7 Observation
Pacific cod — SOJ 9 2019

We are currently working to improve/refresh the life history parameters.

It would be helpful to learn how longevity is estimated in the United
States.
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General comments:

5. Please double-check that the catch values reported in the tables and used for the stock assessments
all match. In some cases, I found discrepancies that were greater than might be expected from
rounding (~60 mt).

The values shown in the table in the report have been rounded.
The sum of the values in each column may not equal the value
shown in total cell.

example true rounding report
10.3 > 10
20.3 20
30.4 30
40.4 40
50.4 50

total 151.8 > 152
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The last comment 5

Multiple staff members check figures such as catch values before using them
in the stock assessment analysis, but we will check them again. As you are
aware, the figures in the tables in the report are actual values that have been
rounded off, so as shown in the example with provisional values on the slide,
the total of the figures in each column may not match the figure in the total
column.

In your comment, you said that a larger discrepancy than expected due to
rounding was found in the tables in the report. If you could point out which
table you are referring to, we will check and make corrections if necessary.
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