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EXECUTIVE SUMMARY

a. Primary, Secondary (and, if appropriate Ancillary) objectives and their importance

1 NEWRERNP has the following Primary and Secondary objectives (see details in section 2.1 and 2.2 of
the research plan):

Primary Objective I: Contribution to optimizirte establishment of a sustainable catch limit for common minke
whales in the coastal waters of Japan.

Secondary Obijectives | (i): Investigate the spatial and temporal occurrence of J stock common minke whales
around Japan, by sex, age and reproductateist| (ii): Estimate the abundance of the J and O stocks in coastal
waters of Japan; | (iii): Verify that there is no structure in the O stock common minke whale in the Pacific side of
Japanandl (iv): Improve RMP trials by incorporating age data imittconditioning.

Primary Objective II: Contribution to the RMP/IST for North Pacific sei whale

Secondary Objectives Il (i): Abundance estimates for North Pacific sei whale taking account additional variance;

I (ii): Estimation of biological and ecotpical parameters in North Pacific sei whales for RMiplementation;

IlGii): Study of the pattern of movement of whales of the
feeding and breeding groundmdll (iv): Specification of RMPISTsfor North Pacific sei whale.

Ancillary Obijective I Investigation of the influence of environmental changes on whale stocks.
Ancillary Objective |: Examination of the effects of pollutants on wisale

Ancillary Objective II: Study of distributionmovement and stock structure of large whales with particular
emphasis on blue and North Pacific right whales.

1 Primary, Secondary and Ancillary Objectives above are important for the improvement in the
conservation and management of whale stocks for tleviog reasons (see details in section 2.5 of the
research plan):

- Collection and analyses of relevant data and samples (abundance, stock structure, and biological parameters)
will optimize the application of the RMP on tleesternNorth Pacific commomminke andNorth Pacificsei
whales.

-The JARPNI I final revi ew wor ks hop,ISTsfor the westeardNorthy t he |
Pacific common minke whales are to be revised in the future, the age data should bd incheleonditionig

pr ocess’ NP Mak8R&ED age data of common minke and sei whales to optimize their management

under the RMRboth current and as this will develop in the future)

- Those data and samples will contribute to the mexxtlementation Reviewn the case of thevesternNorth
Pacific common minke whales, and the completion of CA and the carrying antroplementatiorin the case
of sei whale.

- Information on stock structure (biopsy) and abundance trends (sighting surveys) in large balesingluding
the North Pacific right and blue whales, will contribute to understand the pattern of recovery of those whales after
past commercial whaling. Thestidieshave been encouraged and recommended by the IWC SC.

- Research on the health of twhales is directly related to whale conservation purposes, and studies in this field
have been recommended by the IWC SC.

Lt is appreciated that the carrying out ofleplementatiorof the RMP for sei whales in the North Pacific has
yet to be agreed by the Commission. However this is typically a routine step in extendingnRifentations
to further resources, so for simplicity of expression this form of words will be used irothisdnt, but that
does not imply that this authorisation will still not have to be given.



1 Primary, Secondary and Ancillary Objectives above are important for the conservation and management
of other living marine resources the ecosystem of which the whale stocks are an integral part for the
following reasons (see details in section 2.5 of the research plan):

- Under theAncillary Objectivel on environmental changeseveral kinds of information will be collected

includ ng prey species in the whale’'s stomach, prey spec]i
contribute to the understanding of the interaction between whales and several other components of the ecosystem,
which in turn would contribute tthe ecosystem approach of whale resource management.

1 Primary, Secondary and Ancillary Objectives above are important for testing of hypotheses not directly
related to the management of living resources for the following reasons (see details in secfitine2.5
research plan):

- Information will be provided to characterize the oceanographic structure of the research area.

- Oceanographic information will provide insight on whether or not environmental changes are occurring in the
research aregarticularly in the context of global warming.

- There is a great interest in the IWC SC to investigate the effects of marine debris on cetaceans and a workshop
focused on this subject has taken place.

b. Evaluation of the use of lethal sampling instead of non-lethal methods (by objective) if it requires
lethal sampling

1 Lethal sampling is required mainly for Secondary Objectives | (i), | (iv) and Il (ii) (sample/data for age
determination, body length andexual maturity); Ancillary Objective | (sample/data on prey
composition/consumption and on nutritional condition indices such as blubber thickness, girth and body
weight), andAncillary Objective | (sample/data on blubber, liver, muscle and plasma)dstals in
section 3.1.1 of the research plan).

1 A detailed evaluation of the available information on feasibility of lethal aneatbal techniques led
the proponents tthe conclusion that the sample/data listed above can be obtamgthrough letlal
methods at this stage (see details in section 3.1.1 of the research plan).

1 During the implementation of the NEWREP research, the proponents will conduct feasibility studies
to evaluate several new ndgthal techniques which potentially could bedto address the objectives
above: DNAMethylation for age determination, examination of hormone in blubber for determination
of sexual maturity, stable isotope and fatty acids for studies on feeding ecology. Potentially all these
techniques could be usedsed on tissues collected by biopsy samplxgmindion of sometechnical
aspectof the biopsy samplingequipmentfor common minke whale is itself another of the feasibility
studies on notethal techniques (see Figure 2 in section 3.1.1 of the @sphm).

c. Species to be taken and sample size by study area and year (and targeted component of population
if applicable)

1 The species to be taken for Primary Objective | istasternNorth Pacific common minke whale of the
O and J stocks (see detditssection 3.1.1 of the research plan). The species to be taken for Primary
Objective Il is the sei whale of the North Pacific pelagic stock (see details in section 3.2.1 of the research
plan). NEWREPNP is planned for a total period of 12 years with a-teiun review after the first six
years.

1 The annual sample size of common minke whale inasgh 11 (Secondary Objective | (i)) for the first
6 years is17 animals with the sampling starting in 20{fore detailed estimates of sample size for the
objective of studying the temporal trend of the J stock mixing proportion will be made once data have
been accumulated in the first six surveylg annual sample size of common minke whale irasabs
7-9 (Secondary Objective | (iv)) 523 animals with the sapiling starting in 2017 (see details of the
sample size estimates in common minke whale in Andexf the research plan).



The annual sample size of sei whalel®! animals (Secondary Objective Il (ii)) with the sampling
starting in 2017 (see details et sample size estimates in sei whale in Anrieafthe research plan).

Summary of effect of catches on targeted stock (s)

There is no negative effect on the stocks of common minke whale of the proposed NEWRERhes
in subareas 11 and-9 (see detils of the analyses in section 4.1 of the research [{lacgnarios where
that might have been the case are shown to be no longer plausible.)

There is no negative effect on the pelagic stock of sei whale of the proposed NEWREzRches (see
details ofthe analyses in section 4.2 of the research plan).

Summary of co-operative research provisions

Scientists from the Institute of Cetacean Research will play the leading role in order to pursue the research
activities and achieve the research objectives of NEWREPIn collaboration (particularly regarding
environmental changmvestigations) with scientists from other domestic and/or foreign organization.
Annex 20 of the research plan shows a list of collaborating research institationell a listof
institutions and research programs from which NEWREPwill obtain dataelevant to its objectives

by research objective of NEWREWP.

Participation of foreign scientists in the field, laboratory and analytical works is welcomed. To facilitate
collaboration, the proponents have developed specific protocols for foreign ssidntiapply for
participation in field and analytical work (see details in Annex 22 of the research plan).

Data obtained by this research program will be shared with members of the IWC SC in accordance with
the IWC SC Data Availability Agreement.

To fadlitate the research collaboration and analyses, databases will be created after each survey under
this program, which will specify the kind of samples and data collected during its research activities.



1.

2.

CONTENTS
INTRODUCTION (p9)

HYPOTHESES AND STUDY OBJECTIVES (p10)
2.1 Primary objectivegpl10)
2.1.1 Primary Objective [p10)
2.1.1.1 Background on the research neéulk0)
2.1.1.2 Detailed basis for data/sample ne@uk?)
2.1.1.3 Secondary Objectivegp13)
2.1.2 Primary Obijective 1(p14)
2.1.2.1 Contribution to the RMPST for North Pacific sei whalé14)
2.1.2.2 Estimation of biological and ecological parameters for the application of the RMP to
the North Pacific sei whal@14)
2.1.2.3 Specification of model§15)
2.1.2.4 Detailed basis for data/sample ne@ub)
2.1.2.5 Secondary Objectiveap16)
2.2 Ancillary Objectiveqp17)
2.2.1  Ancillary Objective | (17)
2.2.2  Ancillary Objective | (p17)
2.2.3 Ancillary Objective Il (p18)
2.3 Relationships amorsgPrimary Objectivegp18)
2.4 Requirements of lethal sampling, ntathal methods or a combination of both for each Primary
Objective(pl8
2.4.1 Primary Objective [p18
2.4.2 Primary Objective 1(p19)
2.5 Valueof each Primary and Ancillary Objectiypl9)
2.6 JARPN/JARPNII scientific outputs and relationship with NEWREP (p20)

METHODS TO ADDRESS OBJECTIVES (p21)
3.1 Primary Objective [p21)
3.1.1 Field methodgp21)
3.1.2 Laboratory method&26)
3.1.3 Analytical method$p27)
3.1.4 Time frame with intermediate targfs29)
3.1.5 Explanation that this objective can be achieved by the method profm3i¢d
3.1.6 Data to be obtaine(32)
3.1.7 Description of use of data from othgmojects or programg33)
3.2 Primary Obijective 1(p33)
3.2.1 Field methodgp33)
3.2.2 Laboratory method&34)
3.2.3  Analytical methodgp34)
3.2.4 Time frame with intermediate targdfs35)
3.2.5 Explanation that this objective can be achieved by the method profm&d
3.2.6 Data to be btained(p36)
3.2.7 Description of use of datadm other projects or prograr(jz36)
3.3 Summary of the overall justification for final study area, sampling designh and sample3ize
3.4 Possible modification of lethal sample siz81p
3.5 Ancillary Obijective | (137)
3.6 Ancillary Objective | (p37)
3.7 Ancillary Objective Il (p37)

ASSESSMENT OF POTENTIAL EFFECT OF CATCHES (p37)
4.1 Primary Obijective (p37)
4.2 Primary Objective 1(p44)

LOGISTICS AND PROJECT MANAGEMENT (p46)
5.1 Description of intermediate targets to allow for adequewgew of progress relative to objectives

(p46)
5.2 Description of overall project management including personnel and logistic res(p#tes



5.3 Backup plan for contingenci€¢p48)

CO-OPERATIVE RESEARCH (p49

6.1 Assessment ohte degree to which the programil coordinate its activities with related research
projects(p49)

6.2 A note on the provisions for emperative research (field studies; analytical studigs()

CONCLUSIONS (p50)

References (p50)



LIST OF ANNEXES

Annex 1: NEWRERNP and consideratioof the reasoning and conclusions in the Judgment of the International
Court of Justice (ICJ) on 31 March 20@p566)

Annex 2: CPUE data and trend for O stock of western North Pacific common minke Whélgs

Annex 3: Summary of the results of the 2013 RMnplementation Revievor western North Pacific common
minke whalegp70)

Annex 4: A summary of the new information on stock structure in the western North Pacific common minke
whales presented to the JARPNII final review works{mof®)

Annex 5: Overview of JARPN/JARPNII outcomép82)
Annex 6: Whale sampling survey design under Primary Objective | (common minke whaig)

Annex 7: Secondary Objective | (investigate the spatial and temporal occurrence of J stock common minke
whales around dpan, by sex, age and reproductive statield and laboratory work, and analytical procedure

(P92

Annex 8: Secondary Objective | (iifestimate the abundance of the J and O stocks in coastal waters of Japan
Field and laboratory work, and analytical pedure(p104)

Annex 9: Secondary Objective | (iiiyerify that there is no structure in the O stock common minke whale in the
Pacific side of JaparField and laboratory work, and analytical procedpf€8)

Annex 10: Secondary Objective | (iyjnprove RMP trials by incorporating age data in their conditionifigld
and laboratory work, and analytical proced(p&10

Annex 11: Estimates of sample size for Primary Objective | (common minke w{lé&))
Annex 12: Whale sampling survey designderPrimary Objective Il (sei wha)ép148)

Annex 13: Secondary Objective Il (Nbundance estimates for North Pacific sei whales taking account of the
additional variance Field and laboratory work, and analytical procedpi53)

Annex 14: Secondary ©jective Il (ii) Estimation of biological and ecological parameters in North Pacific sei
whale for RMP Implementatiofrield and laboratory work, and analytical procedpt?)

Annex 15: Secondary Objective Il (iiiptudy of the pattern of movement obvthes of t he OG6pel agi c
the feeding grounds and between feeding and breeding grotield and laboratory work, and analytical
procedurgpl62)

Annex 16: Estimates of sample size for Primary Objective Il (sei whHal#j5)

Annex 17: Ancillary Objective linvestigation of the influence of environmental changes on whale skeeks
and laboratory work, and analytical procedure6@1

Annex 18: Ancillary Objective | Examination of the effects of pollutants on wkakéeld andaboratory work,
and analytical procedup176)

Annex 19: Ancillary Objective Il Study on distribution and stock structure of large whales with particular
emphasis on blue and North Pacific right whalesotocol for biopsy sampling and phadentification(p179)

Annex 20: List of collaboratingand data providingesearch institutiong181)

Annex 21: Research vessg|p184)



Annex 22: Protocol for participation of foreign scientists in field and analytical research under the NEMAREP
(p188)



1. INTRODUCTION

This documenpresents theesearch plan for the New Scientific Whale Research Program in the western North
Pacific (NEWREPNP), which takes into consideration the comments made by the Expert Panel Workshop held
from 30 January to 3dbruary 201And bythe International Whaling Commissia@&cientific CommitteglWC

SC) 2017 annual meetingn conformity with paragraph 30 of the Schedule to the International Convention for
the Regulation of Whaling (ICRW) and Annex P (IWC, 2013t 6a). This research plaformsthe basis for the
Government of Japan to issue a special permit, in accordance with Article VIII, paragraph 1 of thari@faw.
process of drafting and developitids research pladaparalsotake account ahe reasoimg and conclusions of
theJudgment of thénternational Court of Justice (ICJ) in the case conceMihgling in the Antarctic (Australia
v.Japan: New Zealand interveningor further details, seAnnex1).

Research needs in the western North Pacific

NEWRERNP has t wo pr iCondribuyion tologtirizing the estahblishrhent of a sustainable catch

Il i mit for common mi nke wh alaasiContributidn hoethe RMREIST: far Nortiva t er s
Pacific sei whal e6.

The westernNorth Pacific common minke whal®élaenoptera acutorostrajaand the sei whaleB( borealig,

were the target species of commercial whaling by Japan, until 1975 in the case of sei whales, and until 1987 in
the case of common minke whales. Both are corsitiErget species for future commercial whaling by Japan
under IWGendorsed catch limits, in accordance with paragraph 10 (e) of the Schedule of the ICRW, calculated
using the Revised Management Procedure (RMP).

The latest RMPImplementationfor western North Pacific common minke whale, which includes the
Implementation Simulation Tria($ST9 was completed in 2013 (IWC, 2014a). Three stock structure hypotheses

were considered during the 208plementatior(see sections 2.1.1.1 and 4 Hpwever it wasot possible for

the IWC SC to agree on the plausibility of these stock structure hypotheses. As a consequence, all three stock
structure hypotheses weckassified as no agr eement’ and were therefore tr
‘“ Medi um’lity mitha trigsi @ohsequently, the results of thgplementatiorproduced very small catch

limits for common minke whales in coastal waters of the Pacific side of Japaar&ag7CS off Sanriku and

7CN off Kushiro) thisis difficult to reconcile withthe empirical evidence from the last years of commercial
whaling in coastal areas of Japan prior to the ¢commi
Whaling (STCW) had been catching common minke whales since 1930. For waters around Sashika,atd

north Hokkaido (sufarea 11) the average catch for the last ten years before the commercial whaling moratorium
(19781987) was 340 animals, with no signs of decreasing Catch Per Unit Effort (CPUE) (Ansexh2), the

population of the commominke whale was considered a Sustained Management Stock under the New
Management Procedure (NMP) with annual take of 340 animals (IWC, 1986; 1992). Although past CPUE data
might not be completelyeliable as an index of abundanf®ee Annex 2) the resulsf the 2013 RMP
Implementatiorarehardly consistent with the reality observed in coastal waters of Japan before the commercial
whaling moratorium. Even considering the uncertainties of the environmental changes and the possibilities of
other interpretatins, the wide discrepancy between the empirical evidence from the field and the results of the

2013 Implementatiorindicates that there might be problems in interpretation of the data and key assumptions

used in the population assessment under the Ripiementation

Some of the perhaps problematic issues and assumptions used during the 20IrBgRMtentatiorinclude,
among others, i) distribution and temporal migratory patterns used to define stoekgasipii) that the J stock
common minke whale isgimated to béneavily depleted and; iii) theossible existencef a coastal O stockHe
so called Ow stoclds well as two J stocks (Jw and.Je)

These problematic issues drive the proponents to the first Primary Research Objective of NHR/REP
6Contribution to optimizing the establishment of a su
wat er s .orhe ideayndemntldis Primary Objective is first to identify the causes for the wide discrepancy
between the empirical evidemdrom the field and the results of the 2Q&¥lementatior(some are mentioned

above), and second to identify the data and samples required to check, verify and/or reject some of the issues and
assumptions used in the 2013 RMmplementation Research aisfties related to the second point above are

listed as several Secondary Objectives (see details in section 2).

The North Pacific sei whale has not been the subjeapoévious RMPmplementationAs Japan considers the
sei whale to be one of the target species for commercial whaling in the fidapes) intends to bridgbe gap
between the scientific work achieved so dathe IWCSC and that necessary for Japan to achieve its ultimate



goal (i.e. ecommence commercial whaling on sei whale). This gap drives to the second Primary Objective of
NEWRERNP Contri bution to the RMP/.I ST for North Pacific

In particular this second Primary Objective will attempt to assess the contributidridiogical data (e.g. age
distribution, age at sexual maturity) of sei whales can make to thelRpl®mentationAs the RMP is a feedback
management tool, it is expected that new biological data to be used limpghamentatiorwill optimize the
performare of the RMPImplementatiorfor sei whales in terms of catch limits and conservation statistics. In
other words larger catch limits can be calculated without compromising the status of the stock(s) involved using
RMP. To test such hypothesis, additior@éstific information is required, which will be addressed under several
Secondary Objectives (see details in section 2).

The program under this research plan therefore will attempt to optimize the application of the RMiEekidhe
North Pacific commn minke andNorth Pacificsei whales, by collecting and using a variety of relevant data from
whales and their environment in the western North Pacific.

These two Primary Objectives come within the research categories identified by the IWC SC in it® Ainmex
‘“improve the conservation and management of whale st
balance between the maintenance of the unique marine ecosystem and the utilization of its abundant resources is,

as is common for all seas andeans, an important challenge for the western North Pacific. This is also fully
consistent with the objectives of the | CRW stipul atec
whale stocks and thus make possible the orderly developmentad whal i ng i ndustry?”.

2. HYPOTHESES AND STUDY OBJECTIVES

NEWRERNP has two Primary Objectives each derived from the elaboration of specific hypotheses to be tested.
For North Pacific common minke whalssme othese hypotheses are: i) that J stock is not heavily depleted and,

i) that there is only one O stock in the Pacific side of Japan. For sei whales, the hypothesis is that past and future
series of biological data such as age, sexual maturity and othegibalparameters could make an important
contribution to the application of the RMP for the North Pacific sei whale. In other words the hypothesis is that
by the use of biological data iBTslarger catch limits can be calculated without compromisingtéts of the

stock(s) involved.

2.1 Primary Objectives

2.1.1 Primary Objective |

Contribution to optimizing the establishment of sustainable catch limit for common minke whales in the coastal
waters of Japan

2.1.1.1 Background on the research needs

The latestmplemetationof western North Pacific common minke whale was completed in 2013 (IWC, 2014a).
Annex 3 summarizes the main results oflthplementation Review

A total of 22 sukareas were set for theplementatior{fFigure 1), and three stock structure hypotheses were used:
Hypothesis A proposes two stocks, J and O stocks, which mix to each other spatially and temporally around Japan;
Hypothesis B is similar to Hypothesis A but it proposes a different stock inglfi@wSea (Y stock); Hypothesis

C proposes five stocks: Y stock in the Yellow Sea, J stock in the Sea of Japan (Jw), J stock in the Pacific side of
Japan (Je), a coastal O stock (Ow) and a pelagic O stock (Oe) in the Pacific side of Japan.

10
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Figure 1.The 22 sukareas used for the RMPplementatiorfor westernNorth Pacific common minke whale
(IWC, 2014b).

The plausibility of the three stock structure hypotheses was discussed at the 2012 IWC SC Annual meeting.
However no agreement on plausibility waached by the IWC SC.

The relevant information in Annex 3 is as follows:

1 Atotal of 11 management variants were used.

1 Variants 9, 10 and 11 were the most appropriate from the point of view of utilization of the resource.

1 However, the average mediamaal commercial catches (yeard Q0) for Variants 9, 10 and 11 were
17, 15 and 9 animals, respectively, forsubas 7CS and 7CN.

f Variant 9 was ‘potentially acceptable with resear
‘“potentibl éywiathbepésaearch’

1 All unacceptable trials under Variants 9, 10 and 11 were related to stock structure hypothesis C, which
proposed a coastal O stock in the Pacific side of Japan (Ow).

1 In addition, unacceptable trials under Variant 10 were related tceptable performance of J stock
under stock structure hypotheses A, B and C.

As noted earlier the results of the 2013 RMiplementatiorare hardly consistent with the reality observed in
coastal waters of Japan before the commercial whaling moratorhenwitle discrepancy between the empirical
evidence from the field and the results of the 2dglementatiorsuggests problems in the interpretation of the
data and key assumptions used in the population assessment under thienplbtRentation Some of the
problematic assumptiofiesultsand research designs identified by the pregms are the following

i) The J stock common minke whale is heavily depleted. 8$8sssment outpletd to the results that
some management variants (5 and 10), for which theageecatch was different from zero in sub
area 11, were not acceptable becaokbad performance of the J stock under stock structure
hypotheses A and B. Furthermore the performance of the Jw stock under hypothesis C was
borderline or unacceptable depergion the trial.

i) The occurrence of a coastal O stock (Ow) in the Pacific side of Japass@medunder stock
structure hypothesis C. This assumption led to the results that Variants 7, 9 and 11 were just
potentially acceptable with research and Varightvas unacceptable. Performance for the Ow stock
was unacceptable for Variants 7, 9 and 10 and borderline for Variant 11 under two trials.
Performance under some trials under stock structure C was unacceptable for Variants 7, 9, 10 and
11.

iii) Large additioal variance in abundance estimate. This was because sighting surveys for abundance
estimates werecattered i.e. sighting survey conducted in different-atdas were conducted in
different times.

11



Therefore, Primary Objective | attempts to collect data thatirognove the situatiomnd that may be used to
refinethe results of future RMRnplementatioron the western North Pacific common minke whales.

2.1.1.2 Detailed basis for data/sample needs
i) Further cta toinform onthe status of the J stock

Itis necessary to collect new information on distribution and abundance of the J stock in waters around Japan and
in the Okhotsk Sea in order to evaluate the plausibility of the assumption i) of 2.1.1curEm estimate from

the Implementatiortrials of heavy depletion of this stock is difficult to reconcile with several lines of evidence
which indicate the possibility of an increasing stock that is expanding its distribution. First the sustained or
increasng level of bycatches for a recent period of more than 10 years in the absence of any increase in the
amount ofstationarygear in which this byatch occurs (section 3). Second the occurrence of J stock in different
sub-areas and periods in proportiogder than those estimated during the commercial whaling period 4n sub
area 7 (see details in section 3).

New information on abundance based on sighting surveys, as well as investigation of distribution and temporal
trends in the mixing proportion of J sick in subareas around Japan, especially-atda 11 for which available

data are limited, are necessary in order to better understand the status of the J stock. Abundance can also potentially
be addressed through genetic meg&apture methods. Individuaentification of J and O stock animals is
possible through the combined use of genetics (microsatellite and mtDNA) aigemetic (flipper color pattern)

data.

i) Furtherdatato verify the existencef a single O stock

The plausibility of an Ow stocknder the assumption ii) of 2.1.1.1 was evaluated through several studies on stock
structure presented to the JARPNII final review workshop. All of those studies followed specific
recommendations from the 2009 mtetm JARPNII review workshop (see detaiisAnnex 4).

A substantial amount of new information on stock structure of common minke whale has been accumulated since
the lastmplementation Reviewvhich was based on data collectetil 2007. In particular it is noted the larger
number of new sangs (around 1,700), new analytical procedure (DAPC, kinship, statistical power of the
heterogeneity test) and the availability of age data.

As noted above, most of the analyses in the documents presented to the 2016 JARPNII final review workshop
(summarizd in Annex 4) responded to recommendations made during the 2009 JARPMN&rmideview.

Results of all different analysésdicate a single O stock distributed from the Japanese apapptoximately

170°E, and that the data do not support the occurrence of a coastal stock as proposed by Hypothesis C (Ow).
However in the 2016 IWC SC meeting there was not unanimous support for this view. Subsequent kinship
analyses seem virtually imposlgtio reconcile with the existence of an Ow stock, but there has not yet been time
for the IWC SC to review these; nevertheless future work should clearly include a component that will lead to an
increase in the size of samples available for kinship agalis seek even stronger confirmatiarification of

this result. Kinship analyses therefore will be conducted to investigate the relationship between coastal and
offshore animals as recommended by the IWC SC in 2016 (IWC, 2016b), based on existing aathpkes.

Undert he pr op o n asingleO stoekiscenario owe would expect parent/offsprinmpkagesbetween

coastal and offshore common minke whales.

iii) Use of biological data, particularly age data, in the RMP trials conditioning

The IWC SC brodg agrees on the value of age datdSis(e.g. conditioning operating models). In the case of
common minke whale, ageing techniques have been improved and as a consequence age information is available
for a larger number of animals. Additional age dateery important for the aim of improving RMP triédsvards

more reliable representations of possible true stock dynamics

Additional age data is also important to furtlerify the existence of aingle O stock. Although (as described
above) the genietdata are continuing to strengthen the case against any O stock, it is important to also to follow
other nongenetic lines of investigation, specifically by means of age data analyses similar to those conducted by
Kitakado and Maeda (2016). Preliminanadyses by these authors suggested that the single stock scenario seems
consistent with the age data

12



I n discussing the paper by Kitakado and Maeda (2016)
ImplementatiorSimulation Trialsfor the western North Pacific common minke whales are to be revised in the
futur e, the age data should be i ncl uachiaethsmimthbe cond
attainment of new age data from animals in coastal and offshore water$iacific side of Japan will be required.

The need to include age data as agreed by the IWC SC in adopting the JARPNII final review workshop report
strengthens the justification for continued sampliftugnex 11 provides further and more detailed reagonthe

justification for acquisition of further age data.

iv) Sighting data formproved abundance estimates for the O stock common minke whale

A series of abundance estimate for O stock common minke whales are available from JARPN and JARPNII.
However, a pointed out in the research desigrmer the assumption iii) @.1.1.1,sighting surveys designed to
decrease the additional variance are required i.e. differerdreals covered ithe same time period. Systematic
sighting survey under the Line TrantéMethod as wells genetic markrecapture methods are proposed to
address this research topic.

2.1.1.3 Secondary Objectives

The research elements identified in section 2.1.1.2 are reflected in the Secondary Objectives of Primary Objective
| below:

I Secondary Objective | (i)nvestigate the spatial and temporal occurrence of J stock common minke
whales around Japan, by sex, age and reproductive status

1 Secondary Objective | (iiEstimate the abundance of the J and O stocks in coastal waters of Japa

1 Secondary Objective | (iii)Verify that there is no structure in the O stock common minke whale in the
Pacific side of Japan

1 Secondary Obijective | (ivJmprove RMP trials by incorporating age data in their conditioning

With regard to Secondary Objae | (iii), the proponents consider that all the recommendations from the
JARPNII midterm review workshop were addressed, and that results of the refined analyses following those
recommendations were presented to the JARPNII final review workshop @@46¢). None of these refined
analyses support the existence of a coastal Ow stock. Therefore the proponents consider Stock Hypothesis C to
be implausible. The further genetics work proposed under this Secondary Objedivkinship analyses$

simply routine monitoring to check for no change in a current position that is already clear, and is proposed only
becauseagenetics information also becomes availaleidental to the necessary collection of future age data
under the prograrfsee below)

As detailedater in this proposag feasibility study on satellite tracking will be conductechaleen whale species.
In the case of the common minke whale, trials will be conducted to address the question of mavereghe
boundaries separating saleas 7CS and 7Ctom offshore subareas Under the single O stock structure
hypothesismovements to be expectedcrosghose boundaries. Also tifackingtrials are conducted late in the
feeding season, it could be possible to investitiemigrationroutes of common minke whales to lower latitudes
areas.

With regard to Secondary Objective | (iv), the proponents wish to emphasize here the recommendation from the
JARPNII final review workshop endorsed by the IWC &T:h u s , i f t hSmulatiopTriadsfoethe at i on
western North Pacific minke whales are to be revised in the future, the age data should be included in the
condi t i o n,iamdgheypunderstamdtisedWC SC to have confirmed the fundamental importance of the use

of age datani conditioning trials.

The main justification for lethal samplingtis obtainearplugs forage determinatioand biological samples for
determination of reproductive stat{econdary Objectives | (i) and | (iygndthe sampling surveyor common
minke whale in suareas 11 and-9 isdesigredwith thisaimin mind.

Details of survey design, area and field and analytical methods are provided in section 3 and annexes.
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2.1.2 Primary Obijectivdl

2.1.2.1 Contribution to the RMPSET for North Pacific sei whale

The North Pacific sei whale has not been the subject of previous IRldBmentationhowever the IWCSC

started arin-depth assessmeot this species in 2015. While a substantial amount of scientific information on sei
whaleshas been accumulated in recent years through research programs such as the JARPNII in the western North
Pacific and the IWEPOWER (Pacific Ocean Whale and Ecosystem Resedrctt)e central and eastern North

Pacific, these data have not been yet usedopulation assessment models in the context of the RMP
Implementation

Data required for a RMRnplementation

A RMP Implementationincluding the Implementation Simulation Trial§lST9 requires several types of
information for the management of whales;luding:

1 Time series of past catches by area

1 Time series of abundance estimates (and their CVs) by area

1 Hypotheses of stock structure (for trial structure, definition of target areas, variants of the Catch Limit
Algorithm, CLA)

91 Biological information omatural mortality, production rate, maturity and recruitment relationship, etc.
(for trail structure)

9 Stochastic variation of recruitment in particular, amongst other factors (for trial structure)

The RMP was designed to be robust to the uncertainty in biological information reflecting the failure of its
predecessor (NMP). In this regard, the CLA requamrly historical catch data and abundance estimates (with

their CV) when it calculates catch lites Howeverthe overalRMP exerciseéhas changed into a dad@manding

process so that it cannot be implemented without a wide range of biological/ecological information during its
RMP Implementationincluding thelSTsprocess in order to narrow down theenarios to be considered. Hence,

in order to conduchnRMP Implementationa variety of biological/ecological dataastuallyrequired. It should

be noted here that the most conservative whaling scenarios are selected as a precautionary approach, when there
is uncertainty in the biological and ecological information required in the FBMIBsuch as stock structure and
reproductiv parameters (uncertainty is related to a limited amount of data, which in turn implies less precision in

the parameters). In other words, further biological and ecological information will contribute to reduction of
uncertainty, and therefore less consgie whaling scenarios can be used, which usually provide larger catch
limits. Additional data will improve conservation as well as increase catch limit. This will be in line with one of
the | WC's management objectives Wbrchoimsmefrmaki ngehpod$
yield from the stock’ (I WC, 1990).

2.1.2.2 Estimation of biological and ecological parameters for the application of the RMP to the North Pacific
sei whale

As mentioned above, the IWC SC agrees that fuifeshauld use agestructured models (IWC, 2016c). Under
Primary Objective 1l, not only abundance estimates and hypotheses of the stock structure but also certain
biological and ecological parameters are key for the specification of trials, and therefore ratineweasonable

range of their values and hypotheses is an important issue for calculating reasonable catch limits and thus ensuring
the sound management of whaling once paragraph 10 (e) of the Schedule is amended. Using this basic idea, the
IWC SC couldoptimize the selection amongst RMP variants.

Abundance data

Some international and national surveys have been conducted in the North Pacific for estimating whale population
sizes and monitoring their population trends. Particularly, the POWER survegs thedauspices of the IWC

have provided valuable information on the distribution and abundance of sei whales in the central and eastern
North Pacific in summer. Also, the Japanese dedicated sighting surveys in the western North Pacific under
JARPNII contibuted information on abundance estimates in particular areas of the western North Pacific. A
summary of the sighting datasets to be used in the North Pacific seiimidEpth assessmehy the IWC SC

was summarized in IWC (2016d).
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Biological and ecalgical parameters

For the North Pacific sei whales, in addition to the abundance estimates mentioned above, several types of
biological data have become available since the commercial whaling era and from the JARPNII surveys. In
particular, the technicg@rocedures for determination of age and maturity status were developed over years. These
advances could then give key information for inferring population dynamics of the sei whales as in the case of
Antarctic minke whale, where both the abundance estiaaie catclat-age data weretilised(Puntet al, 2014).

Age-structured dynamics models can be applied to North Pacific sei whales and the biological parameters
including those that will be estimated from data collected by NEWRERvill contribute tathe trials structure
in the RMPISTs.

Stock structure

A summary of the studies and hypothesis on stock structure in the North Pacific sei whale is presented under
section 4.2 below. For the-depth assessmetthie IWC SC agreed to proceed with two aitdive stock structure
hypotheses:

i) A single stock in the entire North Pacific as proposed in (Kahdd, 2015a)
ii) A five-stock hypothesis proposed in (Mizroetal, 2015):

- Japan coastal,

- North Pacific pelagic;

- Aleutian Islands and Gulf of Alaska;

- Eastern North Pacific migratory; and

- Southern North American coastal stock (coastal California)

At the 2016 IWC SC meeting the Committee agreed that the genetic andatapkure data currently available
are consistent with a single stock of sei whatethé pelagic region of the North Pacific (IWC, 2016b). Therefore
NEWRERNP will focus on the single North Pacific pelagic stock.

Under the NEWRERP priority will be given to refine the singleelagic stockhypothesis through satellite
tracking experimets to further study the movement of whales within the feeding ground as well possible
migratory routes from feeding areas to breeding areas in low latitudes. Genetic analyses will be also conducted.

2.1.2.3 Specification of models

Conditioning and developmeaottrial structures are a part of the objectives of the NEVWARIPPFor conditioning
and development of trial structures for tR&MP/IST age/sexstructured models will be usedsin previous
RMP/ISTsIn order to help this, estimation of biological andlegical parameters such as a natural mortality and
carrying capacity in the age/seiuctured model will be conducted based on statistical e#tabe analyses
(SCAA) using existing data and newly obtained data under the NEAWNHEProgram.

2124 Detailedbasis for data/sample needs

As described above, the RMP is a management procedure which guarantees sustainability with safe levels of catch
limits over a period of 100 years and more (IWC, 2012a). While considerable data and information are already
avalable through past research, more refined information over a longer period is necessary for optimizing the
RMP Implementatior(see Table 1).

Therefore, the Primary Obijective Il aims at providing required data for application k8Thand contribute to

the assessment process under the RinitementationFurthermore, the actual catch limits which may be used
for the resumption of commercial whaling will be derived from the achievement of this research objective. The
specific data and samples requiredttiis proposed program for the Primary Objective Il are amplified in
subsequent sections.
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Table 1. Current data and future research needs for North Pacific sei whale in the context of Primary Obijective .

Existing values and

Problems/pending issues

Aspects to potentially be clarified

knowledge with past data and new data under
the proposed research plan
1) Abundance IWC-POWER IWC-POWER estimates become | { Obtain new series of abundance
subj ect tooutt hreul| estimatesfrom surveys with IWC
oversight Repeated calculation of
1 Usable for conditioning purpose abundance estimates for study arq
JARPN/JARPNII 1 Usable for CLA in trials will be helpful to draw information
1 No estimates agreed for use in on interannual variation of
the actual CLA as yet distribution (better estimate of
additional variance and
identification of factors affecting
the variation).These further
abundance estimates are required
for application of the CLA.
(Secondary Objective I (i))
2) Biological and MSYR(1+) 1 4 1 Need recent information on the | Improvement of precision of
ecologial (revised range given by natural mortality biological/ecological information
parameters metaanalysis) 1 Need to monitor any possible 1 On naturamortality

changes in recruitment rate 1 Further monitoring of the changes
in the recruitment rate

(Secondary Objective Il (ii))

3) Stock structure | Single pelagic stock

assumed

Further investigation on movement
within feeding grounds and between
feeding grounds and breeding groun|
(Secondary Objective Il (jii))

Possible usef an SCAA 1
model

Need to set a plausible rang
of biological parameters

1 Need to specify future
changes in recruitment rate

1 Conditioning of agésexstructured
model for base casedts

1 The trials structure can also be
considered with linkage between
recruitment and environmental
changes

4)  Specification of
RMP/IST

2.1.2.5 Secondary Objectives

As shown in Table 1, there are several research items necessary to achieve the Primary Objective Il. For this
reason, this proposed plan also identifees Secondary Objectives for sei whales as follows:

I Secondary Objective Il (i): Abundance estimates North Pacific sei whale taking account of the
additional variance

1 Secondary Objective Il (ii): Estimation of biological and ecological parameters in North Pacific sei
whales for RMAmMplementation

1 Secondary Objective Il (iii))Study of the pattero f movement of whal of the

the feeding grounds and between feeding and breeding grounds

es

1 Secondary Obijective Il (iv): Specification of RME&Tsfor North Pacific sei whale

With regard to Secondary Objective Il (iand & detailedlater in this proposahk feasibility studyfor satellite
tracking will be conducted on baleen whale speciethé case of the sehale, trials will be conducted to address
the question of movemehto t he nort h of t hea gti ecrdigabiiandteder lone mfithe
stock structure hypothes (see item 4.2) and to the soaflhe tentative limitThe former will be conducted early
in the feeding season and the experiment will be useful to undetktmaithern distributiorof the stockand at
the same time the plausibility of some proposed stosHer one of the stock structumgpothesecan be assessed
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The latter will be conducted late in the feeding season and the experiment will be useful to investigate migratory
routes of whales to lower latitude areas.

The main justification for lethal sampling is the attainment of earplugs for age determination, and biological
samples for determination of reproductive stdtscondary Objective Il (ii))and the sampling survdgr sei
whale in offshore areas desigred with suchanaimin mind

Details on sampling design, sampling areas and field and analytical methodologies are provided in section 3 and
annexes.

2.2 Ancillary Objectives

2.2.1Ancillary Objectve |

Investigation of the influence of environmental changes on whale stocks

There have been many studies on regime shift of marine ecosystem in the western North Pacific around 1925,
1947, 1977 and 1998 (King, 2005; Overlagtdal, 2008). Possible changes in the geographical and temporal
distribution of baleen whale stocks, as a response to environmental changes, will affect the interpretation of
abundance estimates and trends based on systematic sighting surveys. Abundants estinends are
important pieces of information for management under the RdBlogical changes related to minke and sei
whales and possible effects on management under the RMP should be further investigated through the
examination of data on distribah and abundance, whale stomach contents and nutritional conditions, and
environmental variables. Ecological changes are occurring in recent years as indicated by changes in prey species
compositions of common minke and sei whales in JARPNII (Konishi6Qi should be noted that similar
changes in prey species compositions of common minke whales were observed in previous regime shift
(Kasamatsu and Tanaka, 1992). There is a need for continuous monitoring to understand the effect of
environmental changes whale stocks.

The proponents stress that the original aim of this Ancillary Objective is to contribute to the understanding of the
implications of environmental change in terms of whale stock management, rather than detection of a major
environment cange itself. The proponents do recognize that, based on current scientific knowledge, it is difficult

to predict whether a major environmental change (cat e
research eriod of NEWREPNP.

The propnents will monitor spatial distribution, prey species compositions and body conditions of target whales
and they will investigate potential influential factors (e.g. available prey), if temporal changes (which could
ultimatelyberelated to major change) in whales are observed. Such monitoring and investigation will contribute
to futurein-depth assessmefif) of whales as in the case of Antarctic minke whales.

This Ancillary Objective will be investigated using data obtained through surveys designed for other Primary and
Secondary Objectives (related to age and reproductive data).

Details on field and analytical methodologies are provided in section 3 anxkanne

2.22 Ancillary Objective |

Examination of the effects of pollutants on whkale

In 1980, the Special Scientific Committee Working Group on Management Procedures identified that
“Management measures should take into account the eff
to natural causes or 81)asoriewfihe principlesfar whale imamagémerit.| WC, 19

In response to this suggestion, the JARPNII conducted environmental studies under one of its objectives
(*Monitoring environmental pollutants intkRGBlieselseans an
in common minke whales (Yasunagyad Fujise2 0 16 a) and total mercury (Hg) | evi
and sei whales (Yasunagad Fujise2016b), did not change during the research period, and were sufficiently

under their thresholds iother whale species. It was suggested that the adverse effects of pollutants such as PCB

and total Hg to the whale health could be low in the area. On the other hand, some areas for further research were
identified: i) examination of possible adverse effeaf pollutants with adjustment for confounding factors such
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as nutritional condition and ages; ii) species differences of sensitivity and response to pollutants; and iii)
investigate of adverse effects of novel compounds.

These three research items vi# addressed under this Ancillary ObjectiVlis Ancillary Objective will be
investigated using data obtained through surveys designed for other Primary and Secondary Objectives (related
to age and reproductive data).

Details on field and analytical rtteodologies are provided in section 3 and annexes.

2.23 Ancillary Objective I

Study of distribution, movement and stock structure of large whales with particular emphasis on blue and North
Pacific right whales

JARPN and JARPNII were useful ftlarms for the collection of biopsy and pheatbdata from large whales,
included the depleted North Pacific right whale. NEWRP will be also a platform for further collection of

those kinds of data, particularly on blue and right whales. On blue wthal&4/C SC recommended the analysis

of biopsy samples from the central and western North Pacific for comparison with genetic data from the eastern
North Pacific population (IWC, 2016e). NEWREHP will contribute with additional biopsy and phdtbdata

for such purpose.

The IWC SC has welcomed the research on distribution, movement and stock structure of North Pacific right
whales (IWC, 2016€). The only genetic study on stock structure was based on samples collected in the eastern
North Pacific (LeDucet al., 2012). The available biopsy samples from JARPNII and those to be obtained by
NEWRERNP will allow the genetic comparison between eastern and western North Pacific right whales.

As detailedater in this proposag feasibility study on satellite tracking will be conductedangewhale species.
Trials will be conducted o large whale species, included the North Pacific right and blue whales, on an
opportunistic basis.

Details on field and analytical methodologies provided in section 3 and annexes.
2.3 Relationships amongst Primary Objectives

In both Primary Objectives the research topic is the optimization in the application of the RMP on two different
species in the western North Pacific. However aghygroaches to achieve such objectives differ among the species
concerned. In the case of the common minke whale, Rivfifementatiorhas been applied previously so the

focus here is to identify the causes for the unreasonable results from the 2013 RétRentationand to identify

data and samples required for a more efficient and realistic application of the RMP on this whale resource. In the
case of the sei whales there is no previous RMplementationand the focus here is, by considering the
experierre with the common minke whale, make use of available as well new collected data and samples as input
for the RMPImplementationOf particular importance is the use of biological data during the conditioning, which
again has the potential to optimize thee of the RMP on this whale resource by calculating a larger catch limits
without increasing the depletion risk of the stock.

2.4 Requirements of lethal sampling, Hethal methods or a combination of both for each Primary Objective
(see also s#ion 3.1.1)

2.4.1Primary Objective |

1 Secondary Obijective | (i)nvestigate the spatial and temporal occurrence of J stock common minke
whales around Japan, by sex, age and reproductive status

Non-lethal (sighting data for distribution analg); and lethal (tissues for genetic and morphological analyses,
earplug and eye lens for age determination, ovaries and testis for sexual maturity determination; body
measurements).

‘“Ti ssues for genetic analysesorys‘lletshald .hehAse anpl aie

genetic analyses are possible based on tissues obtained by biopsy samgkthdtaithough the feasibility of
biopsy sampling varies among whale species (see details in section 3). Since age data ardydediifines
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(see section 3), and can be obtained only by lethal methods, genetic data beauwrientally available from
such samplesTherefore, the question of whether biopsy sampling in practical does not require further
consideration.

1 Secondary Objective | (iiEstimate the abundance of the J and O stocks in coastal waters of Japan

Nortlethal (sighting data for abundance estimates); and lethal (tissues from fetus and mother for genetic analyses
on ‘-mach@pture’).

1 Secondary Objeate | (iii): Verify that there is no structure in the O stock common minke whale in the
Pacific side of Japan

Non-lethal (satellite tracking for studies on movement and distribution of whales); and lethal (tissues for genetic
analyses on kinship).

1 Secondey Obijective | (iv):Improve RMP trials by incorporating age data in their conditioning
Non-lethal (sighting data for abundance estimates); and lethal (earplug and eye lens for age determination; ovaries
and testis for sexual maturity determination; bawsasurements).
See details of field and analytical methods related to the four Secondary Objectives under section 3 and annexes.

2.4.2Primary Obijective Il

1 Secondary Objective Il (iAbundance estimates for North Pacific sei whales taking accouittcadd
variance

Nortlethal (sighting data for abundance estimates; environmental data as covariates in spatial modeling).
1 Secondary Obijective Il (ii)Estimation of biological and ecological parameters in North Pacific sei
whales for RMP Implementatio

Nontlethal (sighting data for abundance estimates); and lethal (earplug and eye lens for age determination; ovaries
and testis for sexual maturity determination; body measurements).

1 Secondary Objective Il (iii)Study of the pattern of movementofwhal of t he o&épel agic st
feeding grounds and between feeding and breeding grounds

Non-lethal (satellite tracking for studies on movement and distribution); and lethal (tissues for genetic analyses).
1 Secondary Obijective Il (iviSpecificatiorof RMP ISTs for North Pacific sei whales

Nonrt+lethal and lethal information of the three items above is required.

See details of field and analytical methods related to the five Secondary Objectives under section 3 and annexes.
2.5 Value of each Primary and Aliary Objective
1 Improvement in the conservation and management of whale stocks

- Collection and analyses of relevant data and sesnghbundance, stock structuteplogical
parameters) will optimize the applicati of the RMP on thevesternNorth Pacific common minke
andNorth Pacificsei whales.
- The JARPNII final review wor ks ho pSTsfoetihedvestesme d by t
North Pacific common minke whales are to be revised in the futuragtheata should be include
in the conditioning process’ (Irwc, 2016¢c) .
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- Those data and samples will contribute to the lragtementation Reviein the case of thaestern
North Pacific common minke whales, and the completion of CA and the carrying out of
Implementatiorin the case of sei whale.

- Information on stock structure (biopsy) and abundance trends (sighting surveys) in large baleen
whales including the North Pacific right and blue whales, will contribute to understand the pattern
of recovery of thosevhales after past commercial whaling. These works have been welcomed and
recommended by the IWC SC (IWC, 2016c).

- Research on the health of whais directly related to whale conservation purposes, and studies in
this field have been recommended by &l SC (IWC, 1995).

1 Improvement in the conservation and management of other living marine resources or the ecosystem of
which the whale stocks are an integral part

- Under theAncillary Objectivel on environmental changeseveral kinds of information will be
collected including prey species in the whale stomach, prey species in the research area and
environmental data. This will contribute to the understanding of the interaction between whales and
several other components the ecosystem, which in turn would contribute to the ecosystem
approach of whale resource management.

9 Testing of hypotheses not directly related to the management of living resources

- Information will be provided to characterize the oceanographictsire of the research area.

- Oceanographic information will provide insight on whether or not environmental changes are
occurring in the research area, particularly in the context of global warming.

- There is a great interest in the IWC SC to investigate the effects of marine debris on cetaceans and
a workshop focused on this subject has taken place (e.g. IWC, 2014c).

2.6 JARPN/JARPNII scientific outputs and relationship with NEWREP

JARPN was started in 1994 and was completed in 1999. The IWC SC conducted a review workshop of JARPN
in 2000 (IWC, 2001). The JARPNII started in 2000 and 2001 as y#aofeasibility survey. The full program
started in 2002 and the first syear period wasompleted in 2007. The second-gear period was completed in

2013. Data and results from the JARPNII were reviewed in two workshops-@mmideview workshop based

on the samples and data collected in the first period (IWC, 2010) and a final revidvdmasamples and data
collected by JARPN and JARPNII until 2013 (some data were available until 2014) (IWC, 2016c). Results of the
three last surveys of JARPNII (202016) that became available after the final review will be reviewed during
the review waokshop for NEWREMP in January/February 2017.

The main scientific outputs of JARPN/JARPNII are summarized in Annex 5, by research objective of JARPNII.
The JARPNII final review workshop welcomed the scientific contribution of JARPN/JARPNII. At the Baee t

it identified areas where further work was required, and provided useful suggestions and recommendations
refine the analyses

Some of the main outputs of JARPN/JARPNII, including the catch at age data to refinéSR&IRill be used
for the futue RMP Implementationtogether with the new data to be collected by NEWRER thereby the
future RMPImplementatiorwill be benefited from longerm high quality data.

It should be clarified here that NEWREP is not an extension of JARPN/JARPNII asWEEPRNP has
different research objectives and a different focus on the issresmbnmental changélowever the proponents

will continue refining their JARPNII results following the recommendations from the JARPNII final review
workshop and the SC (seafile 24 in IWC, 2016f), and results will be presented to the annual meeting of the
IWC SC. It should also be noted that the NEWRP has been developed using relevant data and results of
scientific work by scientists from all over the world, including bot limited to JARPN and JARPNII.

The main focus of NEWRERP is on the optimization of the application of the RMP on common minke and sei

whal es. The proponents considered that the préeority t
the RMP Implementationthe IWC SC conducted on this species in the North Pacific has produced results
compatible with other information, unlike the case of the common minke whale (see IWC, 2008). As distinct from
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the situation for JARPNII where its mascope reflected lonterm research need, the proponents see a shorter

term need to narrow the scope of the reseasgiecially focusing on common minke whale and sei whsde
regards the ecosystem -teimegoapis to pontribetentthe sindgrstandmg of the s hor t
implication of theenvironmental changéds terms of whale stock management, and thereby also assist in the
development of ecosystem models by other researchers and research institutions.

3. METHODS TO ADDRESS OBJECTIVES

3.1 PrimaryObijective |

3.1.1 Field methods
1 Species, number, time frame, area

For Primary Objective |, thevesternNorth Pacific common minke whale will be the target species and the study
areas will be i) the Sea of Japan side of Japan; ii) north of Hokigitd@rea 11) and Pacific side of Japan ¢sub

areas 79). The Sea of Japan will be the main target area for dedicated sighting surveys for abundance estimate
purposes. North of Hokkaido (suatvea 11) and Pacific side of Japan ¢auea 79) will be the mairtarget area

for lethal sampling. Sulirea 11 will be one of the target areas for the research on distribution and temporal trend
in mixing proportion of J stock animals. Sabeas 7, 8 and 9 will be the main target area for verifying the single
structureof the O stock and for improving the RMP through the use of age data. The research area will be surveyed
between April and October, which is the migratory season of common minke whale around Japan.

The annual sample siZer common minke whakein subarea 11 for the first 6 years #%7 animals, which was
estimated based on Secondary Objective | (i) (see analytical details in section 3.1.3). The annual sdomple size
common minke whakein subareas 7 in the Pacific side of Japanli23animals, which \as estimated based on
Secondary Objective | (iv) (see analytical details in section 3.1.3).

The research period under NEWRHEP is planned to be 12 years with a midterm review after the first six years

in order to evaluate progress in achieving reseabjlctives, and revise the research program if necessary. As

this Primary Objective is associated with the application of the RMP, thgeaixperiod is in line with the
annotations to t he IRpdmentation Revieior a specteeasRegiomsaduld nodnally

be scheduled no later than six years since the completion of the prienplementatiorfReviewy ’ (I1'wC, 2012a
The detailed timeline of research activities in NEWRP is presented in section 3.1.4.

1 Sampling protocol for lethaspects of the proposal

Annex 6 shows the whale sampling design for Primary Objective | (common minke whale). Basically four small
catcher boats will be involved in the survey (see Annex 21), and they will depart the port in the morning and
return the pdrevery night. A lanébased operation system will be incorporated for whale sampling in the coastal
areas. In order to increase the geographical coverage darsab 7CS, 7CN and 11, whales will be sampled in
different ports regardless of whether or raide ports have a land station to conduct the biological surveys. The
whales sampled will be transported by tracks from the port to the nearest land station for biologicaNsstviey.

Maru may be used as a research oceanic station when necessary.

Land stations with a research head office will be established in Kushireafsab7CN), Ayukawa (suérea

7CSW) and Abashiri (subrea 11). Ayukawa and Kushiro land stations will be switched depending on the
migration of the common minke whale: e.g. Ayukefrom spring to summer and Kushiro from summer to autumn.
Abashiri will be surveyed in different seasons so that data on seasonal changes in distribution and mixing rate of
the J stock can be obtained.

The sampling procedure will be designed taking imtcount operational capacity, ability, and arrangements of

the small boats, and will be different from the random sampling procedures adopted by the offshore component
lead byNisshin Maru All whales sampled will be transported to a land station anddiaally examined by a

team of scientists.

Details of the sampling procedure are given in Annebnarticular Tables 1 and & this annex shows the
number of samples of common minke whale by month, year andrsabcollected by JARPN/JARPNII in the
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period 19942016 and the expected samples by NEWREP in the period 2022022 (including offshore sub
areas), respectively.

Sampling in sukareas 7WR, 7E, 8 and 9 will be carried out by the sampling and sighting vessels attached to the
research baddisshin Mary which will be also engaged in sampling of sei whales under Primary Objective II.

Sampling protocolor minke and sei whalés subareas 7WR, 7E, 8 and 9 is described in Anrizx 1

1 Assessment of why nelethal methods, methods associatechwity ongoing commercial whaling, or
analyses of past data have been considered to be insufficient

Biological dataincluding age data and sexual matunitjl] contribute the conditioning in the RMP
Implementationwhich includes théSTs.In this regard, obtaining the latest biological data is important for the
RMP Implementatiorasmore refined information over a longer period is necessary for optimizing the RMP
ImplementationSecondary Objectives most relevant to this point are thexfioltp

Secondary Objective | (i)nvestigate the spatial and temporal occurrence of J stock common minke
whales around Japan, by sex, age and reproductive status

Secondary Obijective | (ivjmprove RMP trials by incorporating age data in their conditiani

The data to be obtained by lethal sampling of common minke whales under these objectives are the age (by reading
earplugs and racemization method), sexual maturity (by examining ovaries and testis samples), body length (by
measurements of body on boarfdthe vessels) and tissues for genetic analyses (regarding to genetics see also
section 2.4.1).

Age data
Age data are key information for the work under these two objectives. There is currently no satisfaet@thahon

method to obtain age data. In tbentext of developing a new whale research plan for the Antarctic waters, the
proponents critically reviewed whether the age is indeed unobtainable by methods other than lethal sampling.
After giving serious consideration to the information summarizegipe¢he conclusion was reached that age data

at the annual scale can be obtained only through lethal sampling methods (see details in GOJ, 2015). This
conclusion would apply to other baleen whales including those in the western North Pacific, and not only
Antarctic minke whales.

DNA methylation approach (DNM) was recently developed and applied to humpback whales for the aim of
age determination in this species (Polanovesial, 2014). In discussing and evaluating the DNAechnique

the NEWREPArevi ew wor kshop noted that ‘“the technique doec
individual but rather a physiological age that can be
and metabolic differences between species, meahsthiahe met hod wi | | need to be ¢

Furthermore the workshop noted that because the con
physiological age and metabolism, it is possible that the calibration slopes and vaxfahed3NA-M technique
may not be interchangeable between populations found in different areas or even between different periods within

the same population, i . e. the technique may require
workshp st ated that ‘given the novelty of the techni que
popul ation of a single species of cetacean, there is

In addition, several research initiatives wigroposed during the 2016 IWC SC meting to evaluate further the
utility of the DNA-M technique, among others that, in addition to skin, connective tissue and the lipid filled fat
cells (usually obtained by biopsy sampling) should be investigated. Thghtiof the results of Horvath (2013)

that the correlation between chronological age and methylation profiles varies a great deal among different tissues
(IWC, 2016f).

Recent investigations have indicated that the precision of MNBased recruitmentsémates from SCAA are

much worse that those obtained from eargaged readings, with DNAI-based results hardly better than those

in the absence of any age data at all (Kitakado, 2016). Hence at this juncture, indications are thdethal non
DNA-M approach cannot provide ageing information as precise as edradagl age readings and that the former
method, unlike the latter, cannot therefore meaningfully improve results from analyses related to assessment and
management recommendations.
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This has ld the proponents to the conclusion that the Bidd&ed methods would not provide usefully informative
results at this stage, and that lethal sampling is required for the work under these two objectives of NNEWREP

FurthermoreyYasunagat al. (2017) repors onthe difficulty of obtaining biopsy samples from common minke
whalesas a result of the biopsy sampling experiments conducted between 2014 and 2016 under the.JARPN I

The proponents have started a feasibility study on Bk the Antarctic minke whale as part of the NEWREP

A program(plan presented to the IWC SC in 201 see whether the information content of the results might be
improved, and they will carry ogimilar studies on the common minke and sei whales in the North Pacific as part
of the NEWREPNP program based on the results of the studies on Antarctic minke amdladditional
recommendations from the NEWREP review workshofsee Figure 2). Progres$ the feasibility study on
Antarctic minke whale will be presented to the 2017 IWC SC meeting while a final report is planned for the 2018
IWC SC meetingA final assessment of the feasibility of ntathal techniques will be carried out during the mid

term review after the first six years, including an evaluation of possible modification of sample size of the lethal
component of the program, on a whalegram basis. The results of the feasibility study on age determination
based on DNAM will be relevan here.

Sexual maturity

Determination of sexual maturity, which requires lethal sampling, is also important for the work under these two
objectives because age at sexual maturity affects the reproductivity of the stock that is a key plarastatir
dynamics. The proponents reviewed the literature to investigate whether or not sexual maturity of common minke
whales can be determined with the use of-lebhal techniques. An attempt was made to assess the reproductive
status of North Atlantic right whadeusing fecal hormone metabolites (Rollagidal, 2005). The authors

concluded that ‘the analysis of fecal hor mone met ab
photographically identified whales shows that the technique can be used tmidetgender, determine
pregnancy and | actation, and to assess age at sexual

adult resting female right whales had higher levels of fecal oestrogens and progestins than juvenile females, the
differences were not significant. Apart from this, there are two main reasons of why this technique cannot be used
to determine reproductive status in thvesternNorth Pacific common minke whale. The first is that the
conclusions of the study on right whalere/dased on a combination of chemical analyses of feces and biological
information of photeidentified whales. It is known that phetdentification is not an appropriate technique for
common minke whale because of its large abundance. Also, unlike lthend humpback whales, there is no
typical external morphological character useful for individual identification in the common minke whale. The
second reason is that the probability of locating fecal samples from common minke in the field is very low (see
Yasunaget al, 2017).

There are another two studies that determined the pregnancy status of cetaceans based on measurement of
progesterone concentration in blubber by radioimmaseay (blubber can be obtained by biopsy sampling). The

first study contuded that blubber progesterone concentrations might be used to determine pregnancy status in
free-ranging North Atlantic common minke whales (Mansetial, 2002). The second study concluded that the
blubber progesterone concentrations can distinguisgnamt from nospregnant mature and immature ones in

three species of dolphins. However the technique cannot differentiate pregnancy staget(iKEll2006). The

technique appears to provide consistent results through several cetacean species examined, however it can provide
information on pregnancy only. It cannot distinguish among-pregnant mature female, immature females,

mature males and immatumales.

This has led the proponents to a conclusion that the determination of sexual maturity requires lethal sampling for
the work under these two objectives of NEWREP. However to further analyze the feasibility of Hethal
technique to determirgexual maturity in whales, the proponents will conduct feasibility studies on hormones in
blubberand plasmasimilar to the studies being conducted on Antarctic minke whale (see Figure 2), following
the experience of the studies under the Icelandic wieslearch program under special permit (IWC, 20)14
Progress of the feasibility study on Antarctic minke whale will be presented to the 2017 IWC SC meeting while
a final report is planned for the 2018 IWC SC meeting. A final assessment of the feasfbilibyrlethal
techniques will be carried out during the réstm review after the first six years

Body length
Body length is important because it has a potential to be used as an indicator of age. Accurate measurement of the

whale body length can be takenly through lethal sampling. After the review of relevant literature (Best, 1984;
Dawsonet al, 1995; Jaquet, 2006) it is concluded that the precision of measurements obtained from shipboard
techniques are insufficiently accurate.
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Tissues for genetianalysis

Genetic analyses are possible based on tissues obtained by biopsy sampling. Tissue samples have a potential to
give indicators of biological data lethally obtaingsl tissue samples provide basis for other potentialetbal

methods to determe agesuch aDNA methylation approach (DNAV). It should be noted, however, the utility

of such indicators needs to be examined in relation to research objectives. The feasibility of biopsy sampling
varies among whale speci@asunagat al (20173 summarized the results of the biopsy sampling experiments
conducted between 2014 and 2016 under the JARPNII. There was more success in obtaining biopsy samples in
the case of Bryde's and sei whales than in the case

Mogoeet al (2016 proposed a foustep criterion for evaluating the utility of a new Hethal technique on
whales, and the success of obtaining biopsy samples from a whale species is just one of those steps (see details in
Mogoeet al, 2016.

In any case the getic analyses under the Secondary Objective | (i) would be conducted jointly with analyses of
biological data such as age and sexual maturity, which require lethal sampling, so the question of whether biopsy
sampling in practicadoes not require furth@onsideratior{see also section 2.4.1).

Under NEWREPNP additional feasibility studies dechnical aspects dfiopsy sampling in common minke
whales will be conducted (Figure 2), and results will be presented to future IWC SC meetings.

Utility of historical data and samples

There are some data on sexual maturity and body length of common minke whale from the past commercial
whaling. Although there ar@sobiological and genetic datan common minke whaligom previous JARPN and
JARPNII, the analyses tifiose data alone are not sufficient for the two objectives dimnause the futuistock
dynamics which is a key in RMPgan be best projected by incorporating latest biological data such as catch at
age in conditioningnd development of trial structures for RMRplementationThe new biological samples to

be collected by NEWRERP will be examined together with the available historical data to investigate temporal
trends in the parameters involved. Ongoing changesriorg in common minke whale need to be detected
through collection of relevant data on a yearly basis in order that the two objectives are achieved. This inevitably
needs aw samples under this program.
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Age determination

—P[ Earplug, racemization of eye lens } I
-2 [ DNA methylation analysis (biopsy samples)1 J

—>[ Analysis of testis and ovaries }
-

1G), 1Gv), 1(ii)

Sexual maturity
F---> 2 [ Examination of hormone in blubber and plasma (biopsy)

Field experimental | ___, ; ; ; 2 1(0), 1Giv), NGy, 1
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r---» ? | Satellite tagging
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1Currently a feasibility study of DNA methylation is being conducted on Antarctic minke whale. Depending on

the results (expected by 2018), new feasibility studies could start for western North Pacific common minke and Nor!
Pacific sei whales, if so they will take into consideration the additional recommendations from the NEWR&Rew
workshop.

2Statistich analyses based on data collected in 2064uggested that biopsy sampling of common minke whale is not
feasible in practice (Yasunagaal, 2017; b). However some additional studies on technical aspects of the biopsy san
equipment will be condied under NEWREMP, under the advice of foreign experts.

Figure 2. Use and evaluation of new HAethal techniqueéfield and analyticalpn common minke and sei
whales in NEWREMP, and relation to primary and ancillary objectiesite: lethal methods; blue: nen
lethal methods that will be evaluated in this reseaiekperiments on new nelethal tediniques are designed
by takingtechnical recommendations from the NEWRHEP review workshojinto consideration

1 Sampling protocofor established netethal techniques

Sighting survey method

Sighting surveys are to be conducted by the Line Transect Method and the survey protocols will follow the
Requirements and Guidelines for Conducting Surveys and Analyzing Data within thedRE\dsagement
Scheme (IWC, 2012b) so that they will be conducted under the oversight of the IWC SC. Sighting protocols are
the same as those used in IPOWER surveys. Considering the recommendations from the NEWARERAew
workshop on sighting surveys (I&/ 2016h), the proponents will consider the following: i) survey design and
methods will be reviewed taking into account previous sighting surveys and spatial model developments; ii) they
will work closely with the IWC SC before finalizing surveys appragstand iii) they will also ensure that future
survey plans submitted to the IWC SC fully follow the guidelines for such surveys, including the incorporation of
planned trackines. The specific sighting plans for each year will be presented to the amrtaigs of the IWC

SC to ensure that future survey plans fully follow the IWC SC guidelines. Details of the analytical procedures
focused on common minke whales are provided in section 3.1.3.

| ssues on sighting sur v eandypriodtiessdatyg analysed and eoordimatioh vélldoeé i on p
included in research plans to be submitted to the annual meeting of the IWC SC for approval before the start of

the survey. Also the following additional issues will be addressed in the researchplanl uat i on of past
analytical difficulties, appropriate temporal stratification, appropriate direction of travel, use of independent
observer (I0) mode, use of passive independent observer, development of protocols/priorities feelztguby
activities, evaluation of additional var-ilatedaspecs.nal ysi

Photoidentification and biopsy sampling
PhoteID and biopsy experiments will continue to be conducted for blue, fin, humpback, North Pacific right and
killer whales. These methods will provide useful data for stock structure, mixing and movements. Particular
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emphasis will be given to blue angit whales (see Ancillary Objectivd)ll The IWC SC has welcomed pheto
ID photographs and biopsy samples from those species in the North Pacific (IWC, 2015a; 2016e€). Details of the
field procedures are given in sectioii.3.

There will be oordination wih IWC POWER with respect to sighting surveg®psy sampling and phot®

for large whales to ensure consistent data collection and processing, as appropriate. Information on the large whale
species will be included in the cruise reports to be submittetlet IWC SC to encourage collaboration with
scientists involved with research on these species.

Oceanographic observations
Oceanographic conditions in this research program will be investigated using data collected by ocean circulation
models such as FRROMS (Okazaket al, 2016) (see details below).

3.1.2 Laboratory methods

Annexes 710 shows the laboratory and analytical procedures for each Secondary Objective. Below is a brief
summary of the laboratory work for the most relevant research items. Sec@igacyives are referred to in
parenthesis.

1 Age determination (I (i) (iv))

Age determination will be conducted by two different methods counting growth layer groups (GLGs) accumulated
in the earplugs and racemization ratio of aspartic acid in eye lens. The former will be the primary ageing method.
The left and right earplugs witllove-finger will be collected carefully onboard the research vessel and fixed in
10% formalin solution until age determination. Because young whales have soft andbexdsly earplugs, they

will be collected using the method of gelatinized extractitoiwing Maedaet al (2013). In the laboratory, the

flat along the central axis of the earplug will be cut using a sharp blade, ground on a wet stone to expose the
neonatal line and growth layers. Growth layers will be counted using a stereoscopy microscope. Details of the
laboratory procedure are given in Annex 7 and they will follow standard procedure (Best, 1982; Lockyer, 1984b).

Analysis of ratio of B and L-aspartic acids (Asp D/L) will follow the method for whales described by Nerini
(1983) and modified by Yasunagaal. (2014) for Antarctic minke whale. In the field, eye lens samples will be
stored in polyethylene bags-80°C until analysis at the laboratory. The core sample will be carefully taken from
the lens to avoid contamination and then it will be homogeniRetails of the laboratory procedure are given in
Annexes 7 and 10.

1 Determination of sexual maturity (I (i) (iv))

Methods for determination of sexual maturity will follow Lockyer (1984a). Sexual maturity in females will be
preliminary determined at thesearch base vessel by the presence or absence of corpora lutea/albicantia in the
ovaries. Ovaries will be preserved-a0°C and counting the number of corpora lutea/albicantia in both ovaries

will be done at the laboratory after cutting the surfacthefovary using a scalpel. Sexual maturity in males will

be determined preliminarily on the research base vessel, based on testis weight criterion. Testis weight (heavier
side) of more than 290g will be determined as sexually mature (Bando, unpublighed\ttie laboratory, HE

stained testis sections will be prepared and observed using standard microscope. Males with seminiferous tubules
over 100um diameter will be determined as sexually mature (Kato, K&8®&,et al, 1991). Details of laboratory
procedures are provided in Annexes 7 and 10.

1 Genetics (I (i) (iii))

Standard laboratory protocols will be used for mtDNA control region sequencing and microsatellite DNA profiles.
Laboratory work and data anal ys e sAdata dudlity {IVved, 2009vast he | W
much as possible. Sampling and laboratory procedures of the genetics laboratory of the Institute of Cetacean
Research were summarized by Karetaal (2014), and the IWC SC agreed that the paper had responded
appropriately t@some relevant recommendations on DNA data quality from the JARPAII review workshop (IWC,
2015a;b). In 2016 additional information was provided by the proponents on estimates of microsatellite
genotyping error rates and again, the IWC SC agreed that thepresented had addressed a recommendation

on DNA data quality from the JARPNII final review workshop (IWC, 2€)16
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Total genomic DNA will be extracted from tissues preserved in 99% ethanol. For mtDNA, approximately 500bp
of the control region will be aptified by the PCR. All samples will be sequenced for both strands with the same
primers used for the PCR amplification. For microsatellite DNA a set of at least 15 primers (depending of the
whale species) will be used. Details of the laboratory procedvegsrovided in Annex 7.

3.1.3 Analytical methods
Annexes 710 show the laboratory and analytical procedures for each Secondary Objective. Below is a brief
summary of the analytical procedures for the most relevant research items. Secondary Objectie¥searéoref
in parenthesis.

1 Sample size estimation

Common minke whale in stdreas D

Annex 11land Adjuncts 13 providethe rationa¢ andthe analyses for the selection of sample size for the North
Pacific common minke whal&@he analyses considered some of the recommendations from the NENAREP
review workshopand weradiscussedurther duringthe 2017 IWC SC annual meeting.

Lethal samping is required to obtain age information. This allows for improved conditioning of RMP trials by
providing estimates of population trajectories and their changing trends that are more closely representative of the
population's behavior than can be obtainedgialtundance estimates alone. The extent of improvement increases
with increasing sample size, which provides part of the basis to make the sample size choice, though clearly this
decision also requires consideration of other factors including the posfixé of the catches on the stock as

well as of aspects of practicality.

Annex 11Adjunct 3 provides results labelled in terms of annual numipedd O (i.e. no whales aged, only

abundance estimates available), 40, 80 and 120. These numtmerisowee r , r ef er t o an ef fec
which justifies analysis under the assumption of no-ogpersion in the ageing data. The actual sample sizes

have to take that ovatlispersion into account, which increase them to 0, 53, 107 and 160 respectively.

The computations focus on changes in recruitment rates (births per adult fenmds}ibly the result of
environmental factors such as oceanographic regime shift and climate chandehow well these and the
associated changes in population trendsbeadetected in relation to the amount of ageing information available.

As mentioned earlier, the western North Pacific has been experiencing decadategime shitof marine
ecosystem thatouldlikely affect population dynamics of whale populatidhg thus very important for resource
manages that possible changein population trendde detectedn a timely manner. The brogzhttern of the

results is clear: in the absence of ageing information, survey indices of abundance alone are unatiléhesdete
changes; however, given ageing information, they are detected to at least some extent, and also fairly soon after
they have occurred. This remains true for a number of cases of different MSYR values, whether the changes are
up or down, and when ¢hchanges occur.

Detectability of some change to the true population trajectory, and the associated extent, is clearly best for the
largest annual sample size examined of 120 whales. Hovameamnual sample size 80 whales was also found

to be capable of detecting important changes to the true population trajectory and the associated changes, albeit
to a lesser degree thanannual sample size of 120 whal@s. annual sample size of 40 whales was found to be
incapalte of adequatelydetecting crucial changes in the recruitment rad@sannual sample size of 80 whales

(or the actual sample size of 107 after taking into account ofdispersion) was also fourtd be afeasible

sample size in terms of the capacitytiod research vesselgaking account afhese factorst was concluded that

the sample sizef 1070 stock common minke whales per anngrthe optimal sample size for this research plan

60% of the sample sizeillvbe taken in coadtaub-areas (7CS and@dCN) and 406 in offshore sufareas (TWR,

7E, 8 and 9) (Annex )1Thereforeb4 animals will be sampled in coastal saeas and3in offshore sukareas.
Because around 20% of the animals in-atdas 7CS and 7CN are from the J stock (Annex 7) the saimplefs

O stock in coastal suhreasneeds tde adjusted t80 animals. Then the total sample size in the Pacific side of
Japarhencebecomed 23animals.

Common mmnke whale in sutarea 11 (1 (i)

Annex 11 Adjunct $rovides theational and analysder the selection of sample size North of Hokkaido {sub
area 11)As shown in Annex 7, unlike the case of @areas 7CS and 7CN, theeeonly limited and dated data
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on mixing proportios of the J stock in sulirea 11. Therefore the priority sabea foraddressing Secondary
Obijective | (i) will be sukarea 11.

It is known that segregation by sex, age and reproductive status occurs during migration of common miske whale
along the Japanese coast (Hatanaka and Miyashita, 1997). For that reason, infanmgéoatics alone is not
sufficient and simultaneous collection of both genetics and biological information including age data is essential
in order to evaluate the spatial and temporal migration pattern of common minke whales, and to estimate pattern
of stock mixing by age and sexual maturity classes. Whiis ultimately provide important information for
conditioning of future RMR&Tstrials

It should be noted here that there are not enough data-ewreatll for makingraexactestimate of sample z

for the objective of studyintheyearly trend in the proportion of the J stock in this-atda. Therefore the estate

of sample size in Annex 11 Adjunctigpreliminary. Basically the proponents conducted an examination of the
required sample size estimate the mixing proportion itself, rather ttla@myearly trend thereof, of the J stock in

this subarea with sufficient precision (e.g. SE (p) less than 0.1), which, combined with the biological data
collected simultaneously, will eportantfor achieving the objective here. The resulting annual sample size was
47 animals.

This estimate appliesnly for the first six years of NEWRERP. More detailed estimates of samples size for the
objective of studying the temporal trend of the J stockingi proportion will be made once data have been
accumulated in the first six surveys. At that time, also an evaluation on the level of improvement in the RMP
conditioning of incorporating new information on J stock proportion insgel 11may be consided

I Assignment of common minke whale individuals to stock (I (i))

The newly obtained samples will be assigned to either Gstocks, applying microsatellite data t@Bayesian
clustering analysis in the program STRUCTURE version (Rfitchardet al, 2000). The program
implements a modddased clustering method for inferring stock structure (K, the number of stocks in the model)
using multilocus genotype data with and without information on sampling locations, which allows for the analyses
of the samfes without choosing sample units. The posterior probabilitykfor 2 is estimated fronten
independent runwithout information on sampling locationsll runs are performed with 100,000 Markov
chain Monte Carlo repetitions and 10,000 buamnlength using the admixture modetvhich assumes
individuals may have mixed ancestryjth correlated allele frequenciaghich assumes frequencies in the
different stocks are likely to be similar due to migration or shared ancéudiyidual assignment is condect

using estimated individual proportion of membership probability (>90%).

The phylogenetic analysis based on the Neighiloaming method (Saitou and Nei, 1987) will be performed using
mitochondrial sequences, in the program PHYLIP (Felsenstein, 1988)rplement the individual assignment

by the STRUCTURE analysis. Assignment will be further complemented by the examination of morphological
characters separating O and J stocks (see details in Annex 7).

1 Abundance estimates (I (ii))

Abundance of whales will be estimated by two approaches: dbaggd estimator and modedsed estimator.

For preliminary analysis under the former approach, meckpture distance sampling (Borchetsal, 1988,

2006; Laake, 1999), which is one of thackages in the DISTANCE program (Thorasal, 2010), will be

applied to estimate abundance considering preliminary g(0) estimates. Regarding the latter approach, Density
Surface Modeling (DSM) (Milleet al, 2013) will be used, which is one of the pagks in the DISTANCE
program (Thomast al, 2010) but other options will be tried as well. For example the approach presented by
Muraseet al (2016a) will be used as a template of this type of analysis bearing in mind the comments from the
JARPNII final review workshop. Sea Surface Temperature (SST), Sea Surface Height anomaly (SSHa) and sea
surface chlorophyla concentration (Ckd) recorded by satellites, and digital seafloor depth data will be used as
environmental covariates in the models. Data fgean circulation models such as FROMS will also be

used as covariates.

Details of each approach for abundance estimation of common minke whales are shown in Annex 8.
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T SCAA (I (iv))

The recent availability of age data from North Pacific common ewnkale (Maedet al,, 2016) provides a basis

to improve the accuracy of the RM8Tsof IWC (2014a) for these common minke whales through taking these

data into account when conditioning these trials. In this research the new age data will be us&datigtinal

CatchAt-Age (SCAA) assessment approach. The SCAA was applied to Antarctic minkes\{frafget al,
2014)andthismodel was recognized by the | WC SC as the ‘' bes:
dynamics for Antarctic minkevh al e s’ ()] DA&Ils of t(hdmodel are presented in Annexes 10 and 1

1 Kinship analysis (I (iii))

Tiedemanret al (2014) reported a method for finding relatives among North Atlantic common minke whales
based on microsatellite data. The method weelcomed by the IWC SC (IWC, 2015b). The method was
recommended by the IWC SC to investigate relatives among North Pacific common minke whales (IWC, 2016b).
The method by Tiedemaret al. (2014) will be used to examine previous samples from JARPN/JAR&EMNII
bycatches, together with new samples collected by NEWREPDetails of the methoare provided in Annex

9.

3.1.4 Time frame with intermediate targets

Figure 3 shows the kind of research activities and associated timelines under the NBWREB Pr i mar vy
Objectives | and lland Ancillary Objectives-111. For each primary and ancillary objective, the upper part of the

figures shows the timeline for the research activities in the entigedi® research period. The lower part of the

figures shows the tinfi@es for the first sixyear period, specifying the outputs and evaluation to be obtained after

the first sixyear period. Details are explained under section 5.1.

Primary Objective |

First 6 years Review Second 6 years Review
| D | D
(i) Mixing proportion Genetics a) DNA Assignment [ Sample/Data colection/Analysis | [ Sample/Data colection/Analysis |
J stock Morphology b) Flippers pattern [ Sample/Data collection/Analysis | [ Sample/Data collection/Analysis |
c) J stock proportion trerjd Statistical analysis | [ Statistical analysis |
(i) Abundance a) Sighting survey [ Data collection | | Data collection |
b) Abundance estimate | Analysis | | Analysis |
c) Genetic mark-recaptufe Feasiilty | | Continue?
(iily Verify single O Genetics a) Kinship analysis [ Sample/Data colection/Analysis | [ Sample/Data collection/Analysis |
stock structure Others b) Sattelite tagging [ Feasbiity | ... Continue?_ o)
c) Biopsy sampling [ Feasivilty | Continue?
(iv) Age data in Biological a) Earplug [ Sample collection/reading | | Sample colection/reading |
conditioning information b) Racemization [ Feasibiity | Continuei’.%:
c) DNA Methyiation [ Feasiilty | Continue? ‘
d) Reproductive status | Sample/Data colection | | Sample/Data collection |
e) SCAA [ Initial application | | Improvement |
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Ancillary Obiectives _ _ _
First 6 years Review Second 6 years Review

[
| Environmental  Distribution a) Sighting survey [ Data colection | Data collection |
changes /abundance b) Spatial modeling | Analsis | Analysis |
| | |

Sample/Data collection/Analysis Sample/Data collection/Analysis |

C) Prey species
[fisheries information

Prey consumption @) Stomach contents [ Sample/?jlta collection/Analysis | [ Sample/Data collection/Analysis |
/composition e) Stable isotope Feasibilty |: Continue? i
f) Fatty acid [ Feasiiity | Continue?
g) Sattelite tagging [ Feasiiity | ~"Continue? i
Nutritional .. .. - - - -
condition h) Nutritional condition | Sample/Data colection/Analysis | [ Sample/Data collection/Analysis |
Environmental i) Oceanographic [ Data collection/Analysis | | Data collection/Analysis |
variables
Il Effects of Relationships of @) Legacy POPs [ Data collection/Analysis [ Data collection/Analysis |
pO"UtantS P_OPS and evising research it
biomarkers b) Biomarkers [ Data collection/Analysis [ Data collection/Analysis |
evising research i@
Different Species o oy 5\yc5 anaysis [ Data collection/Analysis | ¢ Continue?
sensitivity of POPs : -
Novel compounds d) Retardants [ Data collection/Analysis | Continue? o
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Figure 3. Research items associated to Primary and Anddlajsctives and timeframe for six and-y@ar period.
3.1.5 Explanation that this objective can be achieved by the method proposed

Secondary Objective | (i)nvestigate the spatial and temporal occurrence of J stock common minke
whales around Japan, by sexggagnd reproductive status

Individual assignment to the J and O stocks common minke whales based on a set of microsatellite loci and the
Bayesian program STRUCTURE has worked well in previous studies for separating O and J stock individuals
(e.g. Pastenet al, 2016) as recognized by the IWC SC (IWC, 2010). Following recommendations from the IWC

SC (IWC, 2016b), an extra number of loci will be used in the microsatellite analysis to decrease the number of
‘unassigned’ ani mal s . it€analysesnofhér gematias {MtDINA sequericieg) amesront e | |
genetic methods (e.g. morphology) will be used to assign individuals to stocks.
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It is known that segregation by sex, age and reproductive status occurs during migration of common minke whale
along tke Japanese coast (Hatanaka and Miyashita, 1997). For that reason, simultaneous collection of both genetics
and biological information including age data is essential in order to evaluate the spatial and temporal migration
pattern of common minke whalesdaio estimate the pattern of stock mixing by age and sexual maturity classes.
Accepted techniques for determination of age (Masdal, 2013) and determination of reproductive status
(Lockyer, 1984a) will be useddoth genetic and biological informatigained fromthe samplesvill be used in
conditioning of RMPISTstrials.

Secondary Objective | (iiEstimate the abundance of the J and O stocks in coastal waters of Japan

Systematic sighting surveys under the Line Transect Method is an acceptequedonabundance estimates of
whales, and the IWC SC Requirements and Guidelines for Conducting Surveys and Analyzing Data within the
Revised Management Scheme (RMS) (IWC, 2012b) will be followed. The Sea of Japan is believed to contain
only J stock commwm minke whales so interpretation of sighting survey data is straightforwarear8ab 7 and

11 contains a mix of J and O stocks so in this case, the interpretation of sighting data should take into consideration
the available information on mixing propim in those suareas. It should be noted that such mixing data will

be gathered under the Secondary Objective | (i) above.

Secondary Obijective | (iii)Verify that there is no structure in the O stock common minke whale in the
Pacific side of Japan

The IWC SC in 2016 considered that kinship analyses similar to those carried out by Tiedtraka(@014)
would be useful to investigate further the two O stock hypothesis (IWC, 2016b). Such analyses will be conducted
under NEWRERNP based on past andmeamples.

Secondary Objective | (ivimprove RMP trials by incorporating age data in their conditioning
The catchatage analyses presented to the JARPNII review workshop (Kitakado and Maeda, 2016) were
considered useful by the workshop, which recominend t h aS{Tsfor thefwestein élorth Pacific common
mi nke whales are to be revised in the future, the age
2016¢c) . The proposed SCAA model is recognized as the
dynamics for Ant ar ct i).cSeemisndisassiarhireAnreex 11.( | WC, 2014
3.1.6 Data to be obtained

Table 2 below shows the data and samples to be collected by NEANRHERY Primary and Ancillary research
objectives.

32



Table 2.Data and samples to be collected under NEWARIPR by research objective.
Data Sample
Abundance estimate
1,23 Weather data
1,23 Effort data
1,23 Sighting record of whales
1,23 Angle and distance experiments

Common minke whale/sei whale

1,23,4 Catching date and location 1,234 Testis
1 Photographic record of external character 1,234 Ovary
1,234 Sex and body length 1,24 Earplug
1,23 Satellite tracking 1,24 Ocular lens
34 Body weight 1,234 Baleen plates
34 Blubber thickness and nutrition condition 1,24 Tissue samples for genetic study (including fetus)
34 Stomach content: freshness and weight 1,2,34 Tissue and organ samples for chemical study
1,234 Testis weight 4 Tissue and plasmsamples for physiological study
1,2 Fetal number, sex, length and weight 34 Prey species in stomach

4 Marine debrisif stomach)

Other large whales
5 PhotelD 3,5 Skin sample (biopsy)

1 Data or samples to be used for Primary Objective |
2 Data or samples to be used for Primary Objective Il
3. Data or samples to be used for Ancillary Objective |
4 Data or samples to be used for Ancillary Objective Il
5. Data or samples to be used for Ancillary Objective I1I

3.1.7 Description of use of datadm other projects or programs (Objectivagaraithesis)

- Morphological data of common minke whale (Tokyo University of Marine Science and Technology,
Japan) (I (i)

- Earplughased age data (National Research Institute of Far Seas Fisheries, Japar(M)) (i); |

3.2 Primary Obijective |l

3.2.1 Field methods
I Species, number, time frame, area

For this Primary Objective the North Pacific sei whale willtbetargetspeciesWhile lethal samplingof sei

whale will be conducted mainly thewestern NorthPacific, he study arefor nontlethal research such as sighting
surveywill be the pelagic region of the North Pacific delimited approximately by the Japanese DNA survey
(30°N-50°N; 145°E140°W), which is occupied by a single stock of sei whale. Thesareh area will be surveyed
between April and October.

The annual sample sifer lethal researcbf sei whale is 134nimals which was estimated based on Secondary
Obijective Il (ii) (see analytical details in section 3.2.3).

The research period unddEWRERNP is planned to be 12 years with a midterm review after the first six years

in order to evaluate progress in achieving research objectives, and revise the research program if necessary. As
this Primary Obijective is associated with the applicatibthe RMP, the siyear period is in line with the
annotations to t he IRpdmentation Revieior a specteeasRegiomsaduld nodnally

be scheduled no later than six years since the completion of the prienlementatiorfReviey ’ (I'wC, 2012a
The detailed timeline of research activities in NEWR#P is presented in section 3.1.4.

1 Sampling protocol for lethal aspects of the proposal

Annex 12 shows the details of the whale sampling design for sei whales. A research base\igsisiel ¥ary

and two sampling and sighting vess&lsighin Maru No. &nd3) will participate in the survey (see Annex 21 for
details of the vessels). The track liresl the allocation of vessels will be set in a similar manner as in previous
JARPNII surveys. A zigagshaped track line will be set in the research area. The track line consists of one main
and two parallel courses, established seven n. miles from thecoase. In order to secure the sampling of the
estimated number of samples) Adaptive Type @vey (ATS) (e.g. Pdhlrd et al, 2002) anca Special Survey

33



(SS) (Bandat al, 2016) may be conducted, when the whale density are expected to be highli&ESlesigned

by adding tracks lines over the predetermined track lines. On the other hand, the SS will establish new track lines
independently from the original track lines. The track lines of ATS and SS consist of one main and two parallel
courses thawill be established several miles apart from main course.

The sampling sighting vessels will survey the research area at a speed of 10.5 knots from one hour after sunrise
to one hour before sunset, with three top men assigned to the barrel. All $e$ wighted as primary and
secondary sightings, excluding cow and calf pairs, will be targeted for sampling. When a sighting consists of more
than one animal, the first targeted animal will be selected using tables of random sampling numbers (TRS).

Each vhale sampled will be transported to the research base and examined biologically by a team of scientists.

See Annex 2 for details of the sei whale sampling proceduresparticular Tables 1 anddf this annex shows
the number of samples of sei whalgsnhonth, year and suéirea collected by JARPNII in the period 2e@2216
and the expected samples by NEWREP in the period 202022, respectively.

1 Assessment of why nelethal methods, methods associated with any ongoing commercial whaling, or
analyse®f past data have been considered to be insufficient

As in the case of the common minke whale under Primary Objective I, the research items requiring lethal sampling

are age and sexual maturity determination associated with Secondary ObjectiveThdi@fore the assessment

of why nonlethal methods or analyses of past data have been considered to be insufficient is the same as in the
case of the common minke whale above. As in the case of the common minke whale, several feasibility studies
on new noHethal techniques will be conducted for sei whale (Figure 2).

1 Sampling protocol for established ntathal techniques
Sighting surveys for abundance estimates, phibsmd biopsy of large whale species for studies on stock structure,
distribution andmovement, and oceanographic surveys will be also conducted under the Primary Objective II.
Procedures are the same as in the case of the common minke whale described above.
3.2.2 Laboratory methods
Annexes B-15 shows the laboratory and analytical procedures for Secondary Objectives Il (i), (i) and (iii),
respectively. Below is a brief summary of the laboratory work for the most relevant research items. Secondary

Objectives are referred to in parentheses.

1 Age and sexual maturity determination (11 (ii))

Laboratory procedures are the same as in the case of common minke whale (seed4onthelapplication in
the case of sei whale).

M Satellite tracking andametics (11 (iii))

Field and aboratory procedures eathe same as in the case of common minke whale (see Abrfex the
application in the case of the sei whale).

3.2.3 Analytical mehods
Annexes B-15 shows the laboratory and analytical procedures for Secondary Objectives Il (i), (i) and (iii),
respectively Below is a brief summary of the analytical procedures for the most relevant research items.
Secondary Objectives are referred to in parentheses.
I Sample size estimation
Annex 16 provides the ratiorehnd analyses for the selectiontbé sample sizdor sei whals. The analyses

considered some of the recommendations from the NEWRE Review workshops appropriateandwerealso
discussed at the 2017 IWC SC annual meeting.

34



Lethal samples are required to obtain age information. This allows forvegbonditioning of RMP trials by
providing estimates of population trajectories and their changing trends that are more closely representative of the
population's behaviour than can be obtained using abundance estimate$tadaaggproach followetb esimate

the sample sizis based on the agmnd sexstructured model applied to the single pelagic stock of sei wfale
conditioning and generating future data in simulatidihe target is to estimate the natural mortality rsiteby

using SCAA methodoigy.

In the population dynamics model the natural mortality is assumed to Hadegendent taM=0.04 and 0.05
(/year), and the MSYR (1+) is set at 1 and 2.5%. These values are used not only for conditioning but also for
generating future data in the simulation context to assess the estimation perfdontrecaatural mortalityate

Robust results acro$sur scenarios considered are that for an annual sample size of 100 animals or above, bias
reduces to close to zero, and RMSE stabilizes at about 0.005 (see details in Annex 16). The variance of the
distribution ofM estimates narrowsonsiderably as the sample size is increased from 40 to 100. This value makes
no allowance for possible ovéispersion in the age data. Consequently the assumption was made that this is the
same as for common minke whale, corresponding to a need tasadiee sample size by a multiplicative factor

of 1.34 (Appendix D of Adjunct 3 of Annex 11).

Consequently the annual saegize for sei whale i$34.
1 Abundance estimates (Il (i))

As in the case of the common minke whale abundance estimates vabéa ¢n both desigrased estimator and
modetbased estimator. Assuming that g(0)=1, design based abundance estimator (@thaima®10), which

are the standard methodology of line transect surveys, will be applied. Covariates related to detetthieility o
whales are used to estimate detection function (e.g. Hakamada and Matsuoka, 2015; 2016). Estimation procedure
will be conducted using DISTANCE program (Thonetsal, 2010). Model selection of the detection functions
will be made using AIC. The estated abundance for each year and eactased can be used as input for models

to estimate additional variance. The approach in Kitaladd(2012) will be used to estimate yearly variation in
abundance levels due to ird@nnual change in distributiorf the sei whale population and abundance trend of
the sei whales. By considering the intamual variance, underestimating the variance of the abundance estimate
can be avoided. This work would respond to the recommendation made at the JARPNII revishop/dhw/C,
2016¢).

Regarding modebased estimator the DSM (Millet al,, 2013) will be used, which is one of the packages in the
DISTANCE grogram (Thomast al, 2010). But other options will be tried (e.g. smoother, modeling framework,
variance estima&n method etc.) to improve abundance estimates. For example, the approach presented by
Muraseet al (2016a) will be used as a template of this type of analysis bearing in mind the comments from the
JARPNII final review workshop (IWC, 2016c). SST, SSHd &hta recorded by satellites, and a digital seafloor

depth data were used as environmental covariates in the models. Data from ocean circulation models such as FRA
ROMS will also be used as covariates. It is also planned to compare abundance frothased&stimates with

those from the desigbased estimates. This work would respond to the recommendation made at the JARPNII
review workshop (IWC, 2016c).

See details in Annex3L
T SCAA (Il (i)

The analysis is similar to that described for commminke whale under Primary Objective | above (see Annex
14 for the application of SCAA to sei whale).

3.2.4 Time frame with intermediate targets

Figure 3shows the time frame for the specific research under Primary Objective | and I, for bgéasind
twelve-year periods. See section 5.1 for details.

3.2.5 Explanation that this objective can be achieved by the method proposed

Secondary Objective Il (i)Abundance estimates for North Pacific sei whales taking account of
additional variance
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Systematic sightingurveys under the Line Transect Method is an accepted technique for abundance estimates of
whales, and the IWC SC Requirements and guidelines for conducting surveys and analyzing data within the
Revised Management Scheme (RMS) (IWC, 2012b) will be followde IWC SC has agreed that the pelagic
region of the North Pacific contains a single stock (IWC, 2016b) so that the interpretation of sighting data in the
context of abundance estimate should be straightforward.

Secondary Obijective Il (ii)Estimation & biological and ecological parameters in North Pacific sei
whales for RMARmplementation

The proposed Statistical Catét-Age ( SCAA) model is recognized as the
examining stock dynamics 20d50). ltAantbaused for sei winaleqikthe Nartha | e’ (
Pacific as well.

Secondary Objective Il (iilst udy of the pattern of movement of wt
feeding grounds and between feeding and breeding grounds
The IWC SC agreed thatsingle stock occupies the pelagic region of the North Patliie.proponents aim to
address this objective using the satellite tracking approach. As whales will be sampled to obtain age information,
genetic samples will be also examined to update somagyses following recommendations from the IWC SC.
SeeMuraseet al, (2016b)f or an application of satellite tracking a

Secondary Objective Il (iviSpecification of RMP ISTs for North Pacific sei whales
This objective will be achieved once the three objectives above are achieved.
3.2.6 Data to be obtained
Table 2 shows the data to be obtained by NEWARIPRelevant to both Primary Objectives.
3.2.7 Description of use of data from other projestgprograms (Objectivas parenthesis)

- Sighting data (IWEGPOWER program) (Il (i))
- Earplugbased age data (National Research Institute of Far Seas Fisheries, Japan) (Il (ii))
- Biopsy samples (IWEPOWER program) (11 (iii))

3.3 Summary of the overall justification for final study arsamnpling design and sample size

For the Primary Objective | the study area comprised byase@ 11 is important for addressing the Secondary
Objective | (i). Clearly there is a need to acquire new information on the distribution of the J stock aied genet

and biological data allowing the estimates of J stock proportion trend in the future in thaseautSuch
information is potentially relevant for the RMP conditioning. This-atdm is also important for Secondary
Objectives | (i) andAncillary Objedive I. The sample size df7 animals is considered preliminary and additional
estimates of sample size will be carried out when data have been accumulated indhéas@ampling design

is considered appropriate as a strictly random design is notedduoi fulfill the research objectives. The use of

several small catcher boats and ports, and the use of transport vessels and oceanic research base vessel, will
increase the geographical coverage and ensure that the sample size is obtained.

The study ar@ comprised by subireas M is importantparticularlyfor addressing Secondary Objectives | (iv).

This area is an area for future coastal commercial operations and therefore the optimization of the RMP through
the use of age data become very importane fiimber of sampled23) is considered moderate and is well
supported by thguantitativeanalyses. The sampling design was established to obtain annual samples in both
coastal and offshore areas.

The study area comprised by the pelagic region of\imeh Pacific is important for addressing all Secondary
Objectives under Primary Objective Il. This region is occupied by a single stock of sei whale and therefore the
interpretation of abundance, biological parameters and stock structure should béfatwaghh Sample size

(134 is moderate and well supported by the statistical analyses. In this case random sampling will be carried out
along a zigzagshaped track line, which is considered appropriate mainly for addressing Secondary Objective I

(ii).
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3.4 Possible moffication of lethal sample size

The proponents will conduct ndethal researches such as biopsy sampling and satellite tagging in order to
examinetheir feasibility during the first six years of NEWREP. The reconsideration of lethal sample size
would be made at the teof the midterm review based on the results of those-letimal researches, if they are
turned out feasible. While it is premaguat this stage to elaborate a concrete and specific protocol of such
reconsideration of lethal sample size, below are some of basic concepts that seem relevant-gertimer@vidw,

when necessary.

—  The criteria developed by Moge¢ al (2016) will beapplied to evaluate the feasibility of the employed-non
lethal techniques and verify whether the #ethal method(s) could compliment lethal method so that lethal
sample size could be reduced.
—  Age data are the key information to judge whether a partioalethal techniques (for example, biopsy
sampling for conducting DNA methylation analysis) can replace/reduce the sample sizes of lethal technique
— Sufficient analyses have been conducted regarding (
sampling). Further investigation on Q3 (quality of data) and Q4 (cost) may be conducted, if necessary.

3.5 Ancillary Objective |

The methodology associated with this objective is shown in Annex 17.

This Ancillary Objective requiremformation on stomackontents blubber thickness, girtland body weight
oceanographic conditions, fisheries informatiérfeasibility study to investigate the lipid content % of blubber
(blubber can be obtained by biopsy), will be carried out (Figure 2)

3.6 Ancillary Objectivell

The methodology associated with the three research items identified under this ancillary objective is shown in
Annex 18. Marine debris in the stomach of the whale samples, particularly plastic debris, will be investigated in
the context of researchein (iii).

This Ancillary Objective requiremiternal tissugliver) samplesplasmaand age from earplug amdcemization
methods

3.7 Ancillary Objective Il

Studies on stock structure, distribution and movement of large baleen whales, with patiquitasis on blue

and right whales, will be conducted through biopsy sampling and jderdification. Annex 19 describes the
biopsy sampling and phoidentification procedures. Laboratory and analytical procedure for the genetic work is
similar to thosaused for minke and sei whales (see Annex 7).

4. ASSESSMENT OF POTENTIAL EFFECT OF CATCHES

4.1 Primary Objective (common minke whale)
1 Information on stock structure

Discussions on stock structure of western North Pacific common minke whale have taken place at the IWC SC
since 1993, with the latest comprehensive discussions occurring during theniplémentation Revieim 2013
(IWC, 2014a).

Three stock structure hypleeses were used in th@plementation Revie@WC, 201d) (see Introduction for

details of these hypotheses). The plausibility of the three stock structure hypotheses was discussed at the 2012
IWC SC Annual Meeting. A group of five geneticists summaritesir interpretation of the relative support for

and against the five hypothesized stocks involved in the different hypotheses (JE, JW, OE, OW and Y) (IWC,
201%). Despite this effort by geneticists it was not possible for the IWC SC to agree plaubility of the

three stock structure hypotheses. This was in part because the IWC SC has not been able tebtasigtteod

to evaluate plausibility of stock structure hypotheses. As a consequence, the three stock structure hypotheses were
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in the trials (IWC, 201B).

The relevant questions for the aim of an evaluation on the effects on the stocks of the NENWWREfhes is

whether omot there is additional structure within the J and O stocks around Japan. Regarding the J stock, the five
geneticists concluded that the genetic evidences for a Je stock in the Pacific side of Japan was low and the evidence
against were moderate or highedarding the O stock, they concluded that the evidence for an Ow stock in coastal
areas in the Pacific side of Japan were moderate while the evidences against were low or moderate. As noted
above, the IWC SC could not reach an agreement on plausibitiifferfent hypotheses.

As explained in section 2.1, several new analyses on stock structure were presented to the JARPNII final review
workshop (conducted after the 20lBplementation Revigwwhich were specifically focused to examine the
plausibility ofadditional structure in the O stock. The summary of those studies is provided in Annex 4.

Most of the analyses presented to the JARPNII final review workshop responded to recommendations made
during the 2009 JARPNII miterm review.Resultsof all recentanalysesndicatea single O stock distributed

from the Japanese coastpproximately 170°E, and that the data do not support the occurrence of a coastal stock
as proposed by hypothesis C (Ow).

Therefore the analyses conducted to evaluate the effebea@ommon minke whale stocks of future NEWREP
NP catches are baspdmarily on stock structure hypothesis A, which proposes two stocks around Japan, J and
O, which mix to each other temporally and spatjdbiyt hypothesis C is also considered

1 The esimated abundance of the species/stocks, including methods used and an assessment of uncertainty,
with a note as to whether the estimates have previously been considered by the SC

The relevant information to be considered includes primary effort, pringiirgg position, survey blocks, sub
areas, and area definitions for surveys, and was provided in Appendices 3 and 4 of IWC (2014a). Abundance
estimates based on this information was listed up in (IWC, 2014a), and was based on g(0)=1. Additional
abundancestimates based on JARPNII surveys were added to the list (IWC, 2016g Annex D p12).

Okamuraet al (2009) estimated abundance considering g(0) estimate and they estimate g(0) for each platform
and their combinations. The results were presented to theS@/@ 2009. In the discussion, it was noted that
although there had been no 10 data collection in surveys in previous years, in the absence of direct estimates of
g(0) , the estimates of g(0) presented in Okanatiral (2009) could be used for the top ferand the upper

bridge for these earlier surveys.

Corrected abundance estimates based on g(0) estimated by Oleralif@009)areused for an evaluation of
the effects of the catches on the stock (s).

1 Provision of the results of a simulation studytbe effects of the permit takes on the stock that takes
uncertaintyinto account

The analyses considered some of the recommendations from the NEMMRE&Riew workshopandwerealso
discussed at the 2017 IWC SC annual meeting.

Three stock structure hypotheses were used inii@ementation Revie(@WC, 2013b) (see the Introduction
section of the proposal for more details of these hypotheses). In essence:

Hypothesis A J and O stocks
Hypothesis B Y, J and O stocks
Hypothess C Y, Jw, Je, Ow and Oe stocks

The baseline trials for those hypotheses developed inntiémentation Reviehave been used here to assess
the effect of catches, except that:

a) Hypothesis B has not been considered, as the hypothesized Y stockvesttud Korea is not impacted
by the catches under consideration.
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b) Those trialsISTs) considered the lowest plausible MSYR value to be MSYR(mat) = 1%. The Scientific
Committee has subsequently agreed that this minimum be increased to MSYR(1+) = 1%(DMg}, 2
so that the deterministic versions of the trials in question have been reconditioned with MSYR(1+) values
of 1%, 2%, 3% and 4% (only the value of MSYR was changed in these reconditionings).

The constant future annual research catches consideredpndjecting under the proposed annual take of 170
minke whales is divided amongst sub areas as set out in Jalléch corresponds to the temporal and spatial
allocation proposed.

Table3: Distribution of future J and O whale research catches amarniyatsas. Catches take place in the months
of April-October

Sub area 7CS 7CN TWR 7E 8 9 11
Annual catch | 40 40 5 5 10 23 47

Projections under these catches for MSYR(1+) values cddd@% are shown in Figuref@r Hypothesis A for

the J ad O stocksand in Figure Jor Hypothesis C for the Jw, Je, Ow and Oe stocks. Note that these projections
assume that current levels of bycatch continue unchanged. To ease understanding, projections are also shown for
the case of these bycatches only, with no resezatch.
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Figure 4.Projections under the proposed catches for M¥Ryalues of 1% and 2% for Hypothesis A for the J
and O stocks. Depletion refers to the mature female component. Note that the zero catch results refer to the
situation of no commercial or research catch, but bycatch continuing as in the immediate past.

2The projections here have used the IWC code which allows only for a fixed catch each year following the last year of the
assessment, i.e. projections here staP0ih3. Thus the proposed scientific catches have been taken to apply starting in 2013,
rather than in 2017. Strictly the actual catches made over2013 should be input, but the resultant differences to the
projections will be very small and of no cogsence to the key conclusions.
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Figure 5.Projections under the proposed catches for MSYR(1+) values of 1% and 2% for Hypothesis C for the
Jw, Je, Ow and Oe stocks. Depletion refers to the mature female component.

Note that the zero catch results refer to the situatieto@ommercial or research catch, but bycatch continuing

as in the immediate past.

For MSYR(1+) = 2%, all stocks show increases and/or are well above 54% of thekptoéation levels under
the research catches proposed, so there are no populaigemation concerns.

For MSYR(1+) = 1%, under Hypothesis A the J stock is currently less than 54% ofésptoéation level and

is projected to continue to decline, while under Hypothesis C the same applies for the Jw stock (though this is a
consequece of the bycatches only, as no research take from sub areas where this stock is present is planned), and
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the Ow stock, currently at 70.2% of its greploitation level, decreases slowly to reach 66.3% by 2066. However,
while these instances might be calesied by some to be population conservation concerns, the proponents
consider that issue to lmf no real concernas recent information/analyses have shown the associated stock
structure/MSYR combinations to be clearly implausible, for the reasons dutlout

In summary, the results provided therefore show that the research catches proposed will not adversely impact the
stocks, so that no population conservation concern arises.

The assumption of an MSYR(1+) value for 1% for the J stock in Hypothesis A

The conditioning of the North Pacific common minke wH&8& includes a component in the objective function
which secures trends in whale abundance that are consistent wgtktchyper unit effort in fixed set nets,
including those off Japa(see equain F.6 in IWC 2014p

However this conditioning does not take account of further information that is available on the J:O split of these
bycatches which indicates an increasing proportion of J whales, contrary to what might be expected if the J stock
washeavily depleted and continuing to decline under the current bycatches as indicdYR(1+) = 1% in

Figure 4 above. Figure @mpares this historical observed trend with the annual values for the proportion of J
whales in the J+O total for differemtlues of MSYR(1+) as predicted, and is suggestive that this further J:O
bycatch ratio information may be able to discriminate amongst different MSYR(1+) values. Note that the
explanation for the recent increase in the J stock proportion in the overalapop as MSYR increases is that

the O stock is hardly depleted so that its numbers hardly change, whereas the J stock has been more substantially
reduced in the past, and has recently been changing at a fairly large rate that increases with MSYR.

Figure7 compares the estimate of annual trend provided blihegr regression of the J proportion of the bycatch

(with the associated 95% CI) with the point estimates of the trends from the Hypothesis A model abundances for
different MSYR(1+) values. This sggsts an MSYR(1+) value of 2.8% with a lower 95% confidence limit of
1.6%.

Deterministically such a letinear relationship is the more justified for the h@atch ratio compared to the J
proportion, but precision decreases because of the greater variance in ratio data. Such an analysis does, however,
suggest a larger value for the lower 95% confidence limit for MSYR(1+) of 2.8%.

These bycatch data are thstsongly suggestive of a MSYR(1+) value of 2% or more, for which the results
discussed above indicate no conservation concern for the J stock under the research catches proposed.
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Figure 6.Comparison of historical observed trend in the proportiomyohtch of J whales in the J+O total with
the trend in the proportion of J whales in the J+O total for different values of MSYR(1+) as predicted under
Hypothesis A.
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Figure 7.Comparison of the estimate of annual trend provided byihegr regressionf the observed bycatch
(with the associated 95% CI) with the point estimates of the trends from the Hypothesis A model abundances for
different MSYR(1+) values.

A more formal investigation is possible through noting that the bycatch model used f8T&h@WC 2014c)

indicates that the expected value of the J stock bycatch proportion in each (pertinent) sub area for each year is
equal to the corresponding proportion (appropriately averaged over months) of the number of whales in that sub
area each yeaspecifically:

E[Cstm = ARSE, 1)

where E[C,'g',ﬁm] and F{ﬁ'ns are the expected bycatch and the number of whales it gedrmonttm for subarea
k and stock s (J or O), respectively (these two quantities depends on the value of MS)NQ is a subarea

effect; andE; is an effort in yeat.

Assuming catches are Poisson distributed, so that these J stock proportions are binomially distributed, leads to the
following negative log likelihood as a function of the value of MSYR(1+):

NLL(MSYR) ™ -§ § €ilog 7’ +glog £°) 2
t,k

where
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Since Ptf‘r;fdepends on the value of MSYR(1+), the loglikelihood is a function of tha¢ e specifically shown
in (2).

The associated computations indicate strong support for an MSYR&lue of 4% or more. However there are
systematic deviations from model predicted proportions for some sub areas, which are such as preclude these
results from being used to provide reliable confidence bodrus.indicates a need tefine the currerbycatch

model in the nextmplementation Reviefor these minke whales. In the meantime, however, this result does
provide qualitative support for the conclusion above based on a simpler approach regarding the value of
MSYR(1+).

While in general term$ere might be reservations about the assumption of CPUE being proportional to abundance,
these concerns are greatly reduced here because the effort in question relates to set nets in fixed locations over
time, and the analysis assumes only that the rétizecstocks present in the bycatches is given by the ratio of the
populations of those stocks present in the sub area concerned.

The assumption of separate Ow/Oe and Jw/Je stocks for Hypothesis C

Tables 4 and fduplicated from Taguctlet al,, 2017)show the number of cloden pairs observed by sub area
pairings for O and J whales. They also show which sub area pairings should and should not evidence pairings in
terms of the Hypothesis C mixing matrices for the assumed Ow/Oe and Jw/Je stocks.

Table4. The number of Parei®ffspring pairs of O stock whales within and betweenatgdas ¢opiedfrom
Taguchiet al, 2017). The blue color indicates those-anba pairings that are not consistent with the Hypothesis
C mixing matrices for the assumed Ow/Gt@cks; the orange color indicates those-atdas that are not
inconsistent with this hypothesis.

O stock
1E 2C 6E 7CN 7CS TWR 7E 8 9 11
1E 1
2C 1
6E
7CN 1 7 1 3 7 1
7CS 5 1 1 6
TWR
TE 2
8 2
1
11
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Table 5.The number of Parei@®@ffspring pairs of J stock whales within and betweenadas ¢opiedfrom
Taguchiet al, 2017). The blue color indicates those-gauba pairings that are nodnsistent with the Hypothesis
C mixing matrices for the assumed Jw/Je stocks; the orange color indicates thasmasuhat are not inconsistent
with this hypothesis.

J stock
2 6 7CN 7CS
2
6 4 2
7CN 1
7CS 2

Table 4indicatesl8 examples of clos&in pairs that are inconsistent with the Hypothesis C split of O whales into
Ow and Oe stocks. This constitutes compelling evidence that this split is NOT supported by the data.

Table 5indicates 2 examples of cle&e pairs that areniconsistent with the Hypothesis C split of J whales into
Jw and Je stocks. This is not quite as strong evidence as in ti@e@ase above, given the lesser number of
closekin pairs observed which are inconsistent with the Hypothesis C assumptionshiliegsrthis result, taken
together with the view of geneticists that the genetic evidence forJa di¥ferentiation isn any case very weak
(IWC 20138, is sufficient to conclude that this differentiation within J whales in Hypothesis C is not plausible

In summary, taking account of the clega evidence now available, Hypothesis C may no longer be considered
plausible.

4.2 Primary Objective I(sei whale)

M Information on stock structure

The most comprehensive studies conducted so far with regard to the stock structure of the North Pacific sei whales
were those presented at the rtedm JARPNII Review workshop in 2009 (Kandgal 2009) as well as those
presented at more recent IWC SC tivegs (Kandeet al 2013). These studies used microsatellite DNA loci and
mtDNA markers to examine sei whales samples collected from almost the entire range of North Pacific.

Kandaet al (2009) analyzed genetic variation at 17 microsatellite DNA loci48¥bp of mitochondrial DNA

(mtDNA) control region sequences in the JARPNII samples (n=489) from 2002 to 2007 in the area between 143°E
and 170°E as well as in the commercial whaling samples (n=301) from 1972 and 1973 conducted in the area
between 165°E ah139°W. The results indicated no evidence of significant genetic differences within as well as
between the JARPNII and commercial whaling samples. Both females and males showed the same pattern of the
stock structure. Sequencing and phylogenetic anatystee mtDNA control region also showed no evidence of

the genetic heterogeneity in the JARPNII samples as well as no spatially or temporally unique phylogenetic
clusters.

Kandaet al (2013) examined genetic variations at 14 microsatellite DNA loceifNtbrth Pacific sei whale using

biopsy samples obtained from the IWRODWER surveys that covered the 17392 2°W area of the central North

Pacific in 2010 (n=13), 170°W150°W area of the central North Pacific in 2011 (n=29), and 150185°W

area of tle eastern North Pacific in 2012 (n=35), and these obtained data were analyzed with those @ #landa
(2009). This study allowed the authors to examine temporal (40 years apart between the POWER and commercial
whaling data) and spatial (143°E to 135°¥eéadivided into western, central and eastern) genetic differences of

the North Pacific sei whales. Similar to Karetal (2009), the results showed no evidence of the temporal genetic
differences between the recent POWER and past commercial whalintgsawmlected from the same area and

no evidence of the spatial genetic differences among the western, central and eastern samples.

One drawback to these two studies was that there was no direct comparison among samples collected at the same
time of the yar from the different areas over the North Pacific. Considering that sei whales conduct seasonal
migration from their breeding ground to feeding ground every year, development of stock structure hypothesis
should test the genetic differentiation in thenpées collected in the same year that eliminate temporal negative
biases. If no genetic difference is found, this would hardly suggest a strong possibility of multiple stocks in the
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area. Kanda&t al (2015a) looked at genetic variation at the microsgtdliNA loci to analyze the JARPNII and
POWER samples collected from the same time of years in 2010, 2011 and 2012, respectively. Again the study
failed to demonstrate evidence of multiple stocks of sei whales in the North Pacific.

Thein-depth assessmeot North Pacific sei whale started at the 2015 IWC SC meeting. The IWC SC agreed to
proceed with two initial alternative stock structure hypotheses: i) a single stock in the entire North Pacific as
proposed by Kandat al (2015a;b), based on several pi&oé evidence including genetics; and ii) a fsteck
hypothesis proposed in Mizrodt al (2015), based mainly on the interpretation of magapture data: Japan
coastal; North Pacific pelagic; Aleutian Islands and Gulf of Alaska; eastern North Ragiftory; and Southern

North American coastal stock (coastal California) (IWC, 2015a). The IWC SC agreed that discriminating between
these two hypotheses is difficult in the absence of genetic data from the potentially extirpated stocks, and thus
both hypotheses are plausible (IWC, 2015a). The IWC SC agreed that the oceanic regions of the North Pacific are
composed of a single stock (IWC, 2015a).

At the 2016 IWC SC meeting the Committee agreed that the genetic andetapkure data currently available
are consistent with a single stock in the pelagic region of the North Pacific (IWC, 20h6fore the analyses
conducted to evaluate the effect on the sei whale stocks of future NEAMREfatches are based on the
hypothesis of a single stock in the gl regions of the North Pacific to which the catches to be made will be
restricted.

1 The estimated abundance of the species/stocks, including methods used and an assessment of uncertainty,
with a note as to whether the estimates have previously besidered by the SC

Hakamada and Matsuoka (2015) estimated abundance estimate based BOWER data from the 2012012

surveys using the design based estimator and detection function with covariates following the previous IWC SC
recommendations. Consitleg the discussion at the IWC SC in 2015, Akakeighted average of the estimate

of 29,632 (CV=0.242) was endorsed for use in thédpth assessment of the sei whales (IWC, 2016d).

Hakamada and Matsuoka (2016) estimated abundance of 5,086 (CV=0.8@Baieas 7, 8 and 9 in late season

based on the 2008 JARPNII sighting data using the design based estimator and detection functions considering
some covariates of detectability. The estimates were presented at the final JARPNII review workshop and the
review workshop recommended that exploration of methods to account for sampling differences between areas
and years to obtain measures of short and-teng variation and trends and estimates the extent of additional
variance due to changes over time imtggd distribution (IWC 2016c). The additional variance has not been
estimated yet and this would cause some underestimation of variances of abundance estimates.

Since the areas covered by these two surveys do not overlap, the abundance estimatds lieora baen added.
Hence computations have been conducted for a population estimate of 34,718 in 2010 and its Jibeverf5%
24,530.

1 Provision of the results of a simulation study on the effects of the permit takes on the stock that takes
into account acertainty

The analyses considered some of the recommendations from the NENMRERiew workshop, which were
discussed at the 2017 IWC SC annual meeting.

Figures 8 and 9 shows projections of the cases considered for the NP sei whales. The calesiatoducted

based on conditioned agmexstructured models (see Annexes 14 and 16). Regardless of parameters assumed,
there is no serious difference in the median trajectory between the two catch scenarios (0 and 134 per year) over
the 12 year researgeriod, and therefore it is evident that the impact of an annual catch of 134 whales is negligible.
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Figure 8. Population trajectory for the sei whales for 50 years under MSYR(1+)=1%. The black line shows the
median trajectory with the proposed catci@® replicates (gray lines). The green line is the median for no catch.
The horizontal dashed line shows the carrying capacity for the 1+ population.
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Figure 9. Precautionary evaluation of population trajectory for the sei whales by hitting the lowiée 686
abundance estimate in 2010.

5. LOGISTICS AND PROJECT MANAGEMENT
5.1 Description of intermediate targets to allow for adequate review of progress relative to objectives

Figure 3 shows the kind of research activities and associated timelines under the NBVYRER P r i mar y
Objectives | and Il. As a general rule, progress in the works of NEWNREBnder each Secondary and Ancillary
Objective will be presented to annual megsinf the IWC SC. This applies to both the collecbbsamplesand

analysis of data using routine techniques (related to the research objectives of the program) as well the works on
feasibility studies related to new ndathal techniques.

The proponerst will provide additional information on sample and data archiving, and construct relational
database. As explained below they will construct a list of sample/data after each field survey, by research topic or
objective. By the miderm review they will castruct relational databases for specific research topics related to
objectives.
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In general the work to assess the feasibility of newlatral techniques will be conducted during the first two
years (201718). The exception is the assessment of EMAor North Pacific baleen whales, which will be made
once the feasibility study on Antarctic minke whale is completed (after 2018). A final assessment of the feasibility
of nonlethal techniques will be carried out during the #i@dm review after the firstix years, including an
evaluation of possible modification of sample size of the lethal component of the program, on-pradicen

basis. The results of the feasibility study on age determination based oitMDMWDbe relevant here.

The collection of outine data will be conducted during the first six years, and analyses will be carried out in some
cases integrating the new data with those obtained in JARPN and JARPNII. Results for each Secondary Objective
will be presented and evaluated during the-teiain review, and the scientific review will assist the direction of

the analyses in the second period of the NEWAREPP Some of the research items requires the attainment of data
during the very first years and analyses will start subsequently (e.goadtitariance).

Details of the analyses to be conducted under each objective are provide in the annexes.
5.2 Description of overall project management including personnel and logistic resources

As for the whole program management, the Fisheries Agerlgpah (FAJ) will assume responsibility, including
provision of the necessary funding. Regarding personnel resources to be engaged in the program, scientists from
the ICR will play the leading role in order to pursue the research activities and achiezxsetireh objectives of
NEWRERNP in collaboration with scientists from other domestic and/or foreign organizéems\nnex Q).

The proponents recognize the need for the recruitment of sufficient highly trained and qualified analyst/modellers
to improve study design, data analysis and review. The proponents will continue to look for suitable
analyst/modellers during the research period.

Below is a brief summary of | CR’s | aboratories and pc¢
NP (ohectives are indicated in parenthesis):

Reproductive data and biological parameters (I (i), | (iv), Il (ii)): Whale Biology Laboratory of ICR, Tokyo. Two
experienced scientists.

Whale abundance estimates (1 (ii), 1l (i)): two experienced scientistsrandaxtoral student.

Feeding ecology of whalesAfcillary Objective ): Feeding Ecology Laboratory of ICR, Tokyo. Three
experienced scientists.

Genetics (I (i)J (iii), 11 (iii)): Genetic Laboratory of ICR. Three experienced scientists and two techsicia

Pollutant monitoring and whale health (Ancillary ObjectiVe Environmental Chemical Laboratory of ICR,
Tokyo. One experienced scientist and one-guatiuated scientist.

A number of researchers from ICR will be dedicated exclusively to fielditesivinder the NEWRERP (4),
supported by a number of pdime university students {3).

Research collaboration

Some of the data will be obtained by external laboratories and some of the analyses will be carried out in
collaboration with externacientists (see details in Annex 20). A number of research topics under NEWREP

will be treated in undergraduate and poistduate university theses.

Research vessels
A number of research vessels will be available to ICR for carrying out the field (fethial and notethal
components of the NEWRERP). Pictures and details of the vessels are available in Annex 21.

Report to the IWC SC

The proponents intends to provide relevant information concerning program management to the IWC SC every
yearinananual progress report for the SC's comments and
program in an open and transparent manner. This information will include progress achieved for each Secondary
Objective as noted in section 2.1 above, the liraroent of external scientists/organizations and their roles, as

well as updates on financial and logistic resources. This annual update and comment process through the IWC SC
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is expected to improve the management of the program throughout its duration.
5.3 Backup plan for contingencies

As research activities could be disrupted by natural factors sughw@susual distribution of whales arwd

weather, this proposed research plan establishes a contingency backup plan in order to respond to the contingency
and secure the scientific value of data to be collected by this research for the purpose of achieving the stated
scientific objectives.

The backup plan would address three aspects; (i) adjustments of research protocols at theiscapigoof (ii)

adjustment of research plans including research period, sample size, and research areas after the year of disruption,
and (iii) consideration of analysis methods to compensate the effects of disruptions. Possible issues arising from
a disrupted research plaouldincludereduced sample size, unsurveyed research areas, sampling bias and missed
research periods. Thegight causeeduced accuracies, reduced randomness, and increased biases.

(i) Adjustments of research protocols at the scene and in the ydarugtibn

With regard to the variation in whale distributiorgrh the results of the dedicated sighting surveys under previous
sighting surveys, it was revealed that distribution of baleen whales in the survey area is narrower in the north and
south dueo the influence of the distribution of prey species which was affected by the water tempérégure
difficult to predict those distributions in advance becatgsg change every year and season with the temporal
changes in oceanographic structures.

At the planning stagehe tracklines for the whale sampling surveyr@ designed to cover wide range of survey
area. However, when actual surveye conducted, some tracklinesuld becancelledandbr new tracklines
would bedesigrated in orderto respoml to the actual distribution of the whalésat might bepredicted by the
oceanographic structures at that time.

In addition some parts of the survey amzauld beaffected by the path of typhosandotherbad weather. Fog
is often dominant in the northern cold waters. Therefore, tracklioesd besometims forced to be amendedd
avoid these bad aae affected by such temporal weather conditions.

It should be noted thaéaction tathosedisruptiors, such as the suspensiof field research due to bad weather,
inevitably requires a cad®y-case decision making. For example, in the North Pacific Ocean, typhoons frequently
pass through the survey area, but how to adjust field surveys depends on, intbe gliadicted rote and
magnitude ofespectivayphoon.

In case of a disruption, the head of the research (e.qg. the cruise leader) will decide whether the research activities
shouldbe continued or relocated to other research areas. These adjustments including resdinmaticesearch

in other areas and periods than originally planned will be fully recorded and made available for the analysis
required in establishing adjusted research plans and in conducting scientific considerations for compensating the
effects of thelisruption.

(i) Adjustment of research plans including research period, sample size, and research areas after the year of
disruption

When the number of samples does not reach a target sample size, the reduced number could be carried over to
the latteryears of the research plan and/or the whole research period could be extended when scientific
justification based on the careful analyses of the data collected is established in consultation with the IWC SC.
When this happens, effects on the sampled &pekll be reassessed.

Missed research periods and unsurveyed anigist also require adjustment proposed research plans. Scientific
justification for the need of adjustment research plans regarding period and areas will be provided along with
pertinent data and its analysis to the IWC SC. Such an adjustment research plan will be established immediately
after the completion of the research of the year of disruption.

A summary information on the progress of the research, on an annual basis, in teamples obtained and

areas and periods covered will be made public. This summary provides transparency in the implementation of
the proposed research and background for adjustment research plans if they become necessary.
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(iif) Consideration of analysis @hods to compensate the effects of disruptions

Effects of disruptions will be analyzed in terms of reliability of scientific data obtained. This would allow the
consideration of analysis methods to compensate the effects of disruptions. One of the potential problems likely
caused by the disruptionsspatially and temporally imbalanced sampling outcome. Like in the case of discussion

in the abundance estimation, lack of desimiiasedness may be overcome by introducing the nimeld
estimation approaches, where finding better spatial and enviroalncentiriates is a crucial part for its success.

It is also important for the analysis that the adjustments described above in (i) and (ii) gplanvedd and
executed. However, as the effects of the disruptions could vary substantially;te-caseapproach might be
unavoidable. A high level of transparency will be necessary for the analytical methods employed to address the
effects of the disruptions.

6. CO-OPERATIVE RESEARCH

6.1 Assessment of the degree to which the programme will coordinate itgi@stivith related research
projects

This proposed research program is primarily intended to contribute to the improvement of conservation and
management of whale resources in the western North Pacific in accordance with the ICRW as shown in its research
objectives. It follows that its scientific output will be produced first and primarily for the review and discussion

in the IWC SC. At the same time, in line with an observation by the ICJ, there will be increased efforts to publish
its scientific achievaents in peereviewed journals outside the IWC.

Participation of foreign scientists in the field surveys will be welcomed, so long as they meet the following
gualifications established by the Government of Japan: i) costs for participation, travelesxjpesisd from the

home ports, subsistence on board the research vessels and any other ancillary cost, will be covered by the
participant; ii) indemnification and insurance for any casualty or personal injury while on board the research
vessels, will be ogered by the participant; iii) participation of those who are found to have intentionally sabotaged
the implementation of the research in the field shall be terminated.

Research collaboration will be sought with relevant scientists and research imgi{oational and

international), in consideration of the objectives of the proposed research. In the case of Primary Objectives |
and Il, and its Secondary Objectives, collaboration will be made, among others, with scientists of the IWC SC,
which have beeheavily involved with RMP research in the past, and with scientists from national research
institutions such as the Tokyo University of Marine Science and Technology, National Research Institute of Far
Seas Fisheries, National Research Institute of Fesh&cience among others. The ICR will coordinate the
research activities with other institutions. Annex 20 provides a list of collaborating research institunibof,
research institutions/projects from where relevant data will be obtdig&EWRERNP objectives.

As in the case of JARPN and JARPNII, data obtained by this new proposed research program will be shared with
members of the IWC SC in accordance with the IWC SC Data Availability Agreement (DAA) (IWC, 2004). Data
and samples from theesearch will be available for other accredited scientists and research organizations in
accordance with the protocol for access to samples/data from the ICR
(http://www.icrwhale.org/pdf/appendix2df) (see also Annex 22).

To facilitate the collaboration and analyses, databases will be created after each survey under this program
conducted by the ICR, which will specify the kind of samples and data collected during its research activities.
Databass which include data from laboratory work will be created in time for theiemid review of the research

program in line with the Annex P (IWC, 2013a). According to the Annex P the proponent of the research program
should submit a preliminary data deption document that explains the data two months before the Annual IWC

SC meeting prior to the specialist workshop that will review the proposed program. It also specifies that the final

data description document and the data themselves will be madékevailaglectronic format one month after

the close of the Annual IWC SC Meeting. The #tédm review is expected after the completion of the first six

year period of the proposed research plan.

In addition, efforts will be made to respond the NEWREReM ew Panel ' s specific recomn
research collaboration, which are also relevant hereaglhoc collaborations on specific issues; (2) the
development of a formal protocol for outside scientists to express interest; and (3) the devebbpnstnategy
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to promote incorporation of external Japanese and/or foreign scientists into the research (IWC, 2016h). Regarding

the recommendation (1), NEWREP will continue contacting potential partners, angbperative research will

be identified andarranged for specific items in due course, preferably before research activities on such items

start. As for the recommendation (2), NEWRBEP will develop and post such a protocol on the website of the

ICR (both in Japanese and English) well in advandbefirst research cruise under NEWRHEP (the same as

was the case for NEWRER) (and see section 6.2). With respect to recommendation (3), NEVNFERIll: i)

continue contacting specific potential collaborators directly; and ii) invitepewative resarch widely through

the internet (e.g. | CR’"s website) and at related mee
research items for collaboration. An ‘annual progres:
collaborationwith external scientists/organizations by including descriptions of the involvement of external
scientists/organizations and specification of their roles in the research (the same as in the case of-NEWREP

6.2 A note on the provisions for emperativeresearch (field studies; analytical studies)

Protocols for collaboration in field and analytical studies are shown in Annex 22, and are also available at the ICR
Home Page (both in English and Japanese).

7. CONCLUSIONS

Primary, Secondary and Ancillary esgch objectives are clearly defined in this research plan for NEVANEEP

These objectives address topics important for conservation and management of sei and common minke whales in
the western North Pacific. The research under NEWREPinvolves the usefdoth lethal and noifethal
techniques. At this stage, lethal techniques are the only available techniques to obtain information on the age,
reproductive status, prey composition and consumption, and indices of nutritional conditions of the animals, which
are important information for addressing the objectives of NEWREP Some potential new ndethal
techniques will be evaluated in NEWRERP through feasibility studies. Sample sizes are based on sound
statistical analyses, the levels are moderatedhanstétistical evaluation by the proponents indicates no negative
effect of the NEWREMNP catches on the stock (s). This research proposal for NEViNREEStablished a time

period for the research, and timelines for addressing each Primary, Secondarycilady/bjectives. Finally

this research plan for NEWRHB®P establishes provisions and protocols to facilitate research collaboration.

In summary all the items in the guidelines of Axnfewere considered in the development of this research plan
for NEWREP-NP.
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Annex 1

NEWREP-NP and consideration of the reasoning and conclusions in the Judgment of the International
Court of Justice (ICJ) on 31 March 2014

1 The procedure for drafting and development of NEWRPEPand consideratiorof the reasoning and
conclusions in the Judgment of the ICJ

Annex P provides the detailed procedure under which the review of the special permit program at the Scientific
Committee pursuant to Paragraph 30 of the Schedule is to be conducted and the itewiesif which should be
included in the proposal for new permit. NEWRBP isdevelopedo address these items for review provided

in Annex P.

At the same timeJapan developed thian for NEWREPNP with full consideration of the guidance on the

issuarce of future special permits, provided by the ICJ Judgment on 31 March 2014 in tWlas® in the
Antarctic(Australiav. Japan: New Zealand intervenin@®r the Judgment, dissenting opinions, separate opinions

and declarations, sdutp://www.icj-cij.org/docket/files/148/18136.pdfAlthough the subjeematter of the said

case did n ot scientific whale research pragram & the western North PattiBcJudgment in its
reasoning part, statetdhat “[ i ]t is to be expected that Japan wil
contained in this Judgment as it evaluates the possibility of granting any future permits under Article VIII,
paragraph 1, dpbragraphe246L oTiesCGourttalsocstated that it will look to the authorizing State

to explain the objective basis of its determination to grant special permits (paragraph 68). Hence, in this research
plan, Japan explains the objective basis for its detation to grant special permits.

The details of Jsalipra partssof vehat avasystatedsin tloefJudgntert were provided in the
“Research Plan for New Scientific Whal eA)Rwhckews ch Pr o
reviewed ly the Scientific Committee in 2015 and hence will not be repeated in this prquased

Japan has in particular taken seriously the Court’'s f
VIl paragraph 1, o fmptl tye oInCRW,at*“ cSa mrnt cet’ sd epeercek psii on”
welcomes comments from outside that are based upon scientific consideration to which it will give due regard

even after the research plan is finalized. The process for development of thd prigioaal of the research plan

is outlined inAppendix

The question “whether the programme under which thes:
limb of the standard of review set forth by the Court, paragraph 67) is examinedeirdetail in relevant parts

in Sections 2, 3, 5 and 6 of this proposed plan respectively.

The foll owing part expl ai ng h*ewheatolgeara,mmen st e su ggen @fn
are reasonable in relation to achieving its statgec t i \{teese&cond limb of the standard of review, paragraph
67), through the examination of each of the seven elements identified by the Court.

2Reasonabl eness of the programdéds design and i mpl ement

Element 1: “decisions regarding the use of || ethal me t

1 Japan continues to uphold its scientific policy with regard to whales that it does not use lethal means
more than it considers necessary to achieve the research objectives. In this respegptieatsrare of
the view that the feasibility and practicability of alethal methods need to be evaluated in a systematic
manner. In assessing the feasibility and practicability of anyletbal method, the proponents will
consider the following fouguestions (1) whether a tissue and other samples can be obtained by a non
lethal method;(2) whether enough samples for statistical analysis can be obtained by thethabn
method; (3) whether theample obtained by the ndgthal method can produseientific information
compared to that produced by a letesampling method; and (4) whether the cost for obtaining the
sample/producing scientific information is reasonable. Questions 1 and 2 above are technical, Question
3 is analytical, and Questionigla logistical evaluatiart should be notethat, in order to conclude that
a particular norethal method is feasible and practicable to the extent that it can practically replace a
lethal sampling method, all of the four tests need to be satisfigkvieloping this research plan, the

3 Available at http://www.jfa.maff.go.jp/j/whale/pdf/151127newsapdf.
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El ements 2 and 3: “the scale of the programme’s US

feasibility of nonlethal methods as an alternative to or a means of reducing the planned scale of lethal
sampling was carefully reviewed (see Section 3).

With regard to Primary Objective | (common minke whale), itlheen concluded in this plan that there
are no noflethal methodavailablefor obtaining agedata, sexual maturity, and body length, all of which
are required for achieving Objective | (i) and Objectivérs) (see Section 3.1.1These mean that the
answe to the question (3) abovavhether the sample obtained by the +ethal method can produce
scientific information compared to that produced by a lethal sampling niethto”. Furthermore
Yasunageat al (2017 reports the difficulty of obtaining bpsy samples from common minke whales.
In other words, the answer to the question“@hether enough samples for statistical analysis can be
obtained by the neh et h al “Not Sidteidnieans that not all four criteria mentioned above can
be satisfid at once, the proponents concluded that nelethral method is feasible and practicable in
terms of achieving Primary Obijective I.

Likewise, with regard to Primary Objective Il (sei whale), it has been concluded in this plan that there
are no noflethalmethodsavailablefor obtaining agadata, sexual maturity, and body length, all of which
are required for achieving Objective Il (ii) (see Section 3.ZA¢se mean that the answer to the question
(3) above“whether the sample obtained by the +hethal nmethod can produce scientific information
compared to that produced by a lethal sampling métisddNo”. Since it means that not all four criteria
mentioned above can be satisfied at otioe proponents concluded that no #ethal method is feasible
andpracticable in terms of achieving Primary Objective II.

Furthermore, the proponents will also conduct further study on the feasibility and practicabdity of
variety of nonlethal methods including satellite tagging, biopsy sampling and their associatgtical
methodologies (se&igure 2in section 3.1.1). A final assessment of the feasibility of-letimal
techniques will be carried out during the rigtm review after the first six years, including an evaluation
of possible modification of sample siof the lethal component of the program, on a wipobgram
basis Specifically, thigoroposed plan includes the followifggsibility study of the nodethal methods

U Investigating the feasibility of aggetermining methods other than earplug readirg (
DNA methylation analysis);

U  Conducting satellite tagging on common minke whales and sei whales to elucidate
movement within the feeding grounds and the location of their breeding grounds, in
preparation for the collection of genetic samples from theding grounds;

sample sizes

f
f

El ement 2, namel vy, “the scale of the programme’s
methodologyusei 0 s el ect sample sizes” are both related
As noted above, there are several data that are indispensable for this research plan to achieve its stated

objectives, such as age data and sexual maturity that require lethahgampl
With regard to common minke whales, Secondary Objectives | (i) and | (iv) are the most relevant as the
scientific grounds for the sample size calculation are the requirement for age data, which can be obtained
with the necessary accuracy only throlgthal sampling methods, as key information (see Section 3.1.3)
0 Sample size of common minke whale in srka 11 (Secondary Objective | (i)): it is known
that segregation by sex, age and reproductive status occur during migration of common minke
whale alang the Japanese coast (Hatanaka and Miyashita, 1997). For that reason, information
on genetics alone is not sufficient and simultaneous collection of both genetics and biological
information including age data is essential in order to evaluate the spatatemporal
migration pattern oEommon minkewhales, and to estimate pattern of stocks mixing by age
and sexual classés subarea 11. It was calcuked that 47animals are required to estimate the
mixing proportion of the J stock in this sabea withsufficient precision (e.g. SE (p) less than
0.1, see Annex 11 for details), which, combined with the biological data collected
simultaneously, will be essential for achieving the objective ,hane both genetic and
biological information gained from theaaimals will be used in the conditioning of RMH's
It should be noted that this estimate only applies for the first six years of NEWRERIore
detailed estimates of samples size for the objective of studying the temporal trend of the J stock
mixing proportion will be made once data have been accumulated in the first six surveys.
o Sample size of common minke whale in subas @ (Secondary Objective | (iv)): lethal
samples are required to obtain age information. This allows for improved conditioriRigRof
trials by providing estimates of population trajectories and their changing trends that are more
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closely representative of the population's behavior than can be obtained using abundance
estimates alone. The extent of improvement increases with imgesample size, which
provides part of the basis to make the sample size choice. On the other hand, there should be
other considerations such as the need to restrain the lethal sample sizemore than
necessary to achieve theoposedesearch objente, the sufficient quantity of data to be able
to detect important changes to recruitment rates under different scenarios, the possible effect of
the catches on the stg@nd the feasibility of research implementation. Taking account of these
factors, tle proponents conatled that the sample size of &% annum is the optimal size for
this research plan.
With regard to sei whales, Secondary Objectives Il (ii) is the most relevant as the scientific grounds for
the sample size calculation are the requiat for age data, which can be obtained only through lethal
sampling methods; these data constitute the key information for this objective (see Section 3.2.3).

0 Age data allows for improved conditioning of RMP trials by providing estimates of population
trajectories and their changing trends that are more closely representative of the population's
behavior than can be obtained using abundance estimates alone. The target is to estimate the
natural mortality rate by using SCAA methodolodpy.the population gnamics model the
natural mortality is assumed to be dgdependent at M=0.04 and 0.05 (/year), and the MSYR
(1+) is setat 1 and 2.5%. These values are used not only for conditioning but also for generating
future data in the simulation context to assess estimation performance for the natural
mortality rate. Robust results across four scenarios considered are that for an annual sample size
of 100 animals or above, bias reduces to close to zero, and RMSE stabilizes at about 0.005
(Annex 16). Allowing br possible ovedispersion in the age dathe annual sample size for
sei whale is 134

Element 4: “a comparison of the target sample sizes a

il

El ement 5:

As research activities could be disrupted by natural factor such as bad weather antdstthetians,
this research plan establishes a contingency backup plan in order to secure the scientific value of data for
the purpose of achieving the established scientific objectives (see Section 5.3).

“the time #fmmeame associated with a progra

1

Element 6: “the programme’s scientific output

This research plan has set its research period as
as suggested by the Judgment, specifying concrete target outputs of the first 6 years, todpether wi

system of mieterm review.These time fames are determined in view of the prospects for scientific
achievements and practical factors including the natural environment in the western North Pacific,
required time for verifications and analyses of collected data and information, the cap&atyesttrch

and financial constraints (See Sections 3.1.1, 3.2.1 and 5.1).

il

This research plan is primarily intended to contribute to the improvement of conservation and
management of whale resources in the western North Pacific in accordance with the ICRW as shown in

its research objectives. It follows that its scientific outywilt be produced first and primarily for the

review and discussion in the IWC SC. At the same time, in line with an observation by the Court, there

will be increased efforts to publish its scientific achievements inmgs#gwed journals outside the IWC.

It should also be noted that scientific data generated from this research will be made available to other
scientists both inside and outside the IWC SC in accordance with the IWC Data Availability Agreement

(IWC, 2004) and the Institute of Cetacean Resdar (| CR) ' s pr ot ocol for acces
availability arrangements are also specified in this plan (see Sections 6.1 and 6.2) in order to ensure that

the research results will be utilized broadly by scientists worldwide.

El ement 7 :to whichhagrogtaenmeé e@ e di nat es i ts activities with rel

il

Scientists of the ICR, which is expected to conduct the research program under this plan, have already
started to strengthen existing collaboration with relevant researditiosis that have direct interest in

the western North Pacific marine ecosystem such as the Tokyo University of Marine Science and
Technol ogy, Japan’s National Research I nstitute ¢
Fisheries Science amgthers. Scientific outputs of this research plan will be shared with those research
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institutions and joint research will be proposed to relevant research institutions. Section 6 will deal with
specific discussions on this element (see also Annexes 222and

As the I CJ found that “Japan has complied with its ob
(paragraph 247(6)), it will continue to abide by this provision. This plan specifies, as required, (a) objectives of

the research (see Siect 2), (b) number of the whales to be taken (see Section 3), (c) opportunities for participation

in the research by scientists of other nations (see Section 6) and (d) possible effect on conservation of stock (see
Section 4)The plan was completedtert he process of “r evi eifie Cammidteecaadnme nt ”
comments wergivendue regard
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Appendix

1. The Transparency of the whole process

As in the case of NEWRER, Jgan decided to hawae draft of NEWRERNP reviewed by external scientists

with a wide range of expertise to get comments and suggestions before it is submitted to the IWC Scientific
Committee (i.e. in addition to the of fThisassaall voéuhneéwrpft
review process open to external experts to obtain valuable inputs, including constructive criticisms, for improving

the draft research plan througimail correspondendeom middle Septembeto early October

2. Chronology of the actual process for development of this proposed research plan

OnSeptembel 6, 2016, approximately %0 external experts in the following categories were invited to participate
in Japan’s “voluntary” revi ew pmaibserg fogn Japénese $diets new r e
participating in the IWC Scientific Committee:

VvV Members of the IWC Scientific Committee (Participants in the62@geting of the Committee and other
regular participants in the past);

External expert panel members for the past special permit resesietvs held by the IWC Scientific
Committee;

Experts who provided witness testimony to the ICJ in the case conc®&vhiagng in the Antarctic

Chairs of scientific subsidiary bodies (and panel members) of RFMOs which covers the waters adjacent to
thewegern North Pacifidi.e. WCPFC, IATTC, NPFC and NPAFE

Director and exDirectors of Fisheries Resources Management and Research Division, Food and Agriculture
Organization of the United Nations (FAO); and

Other experts who have good insights into the biology of marine mammaRatifec marine ecosystem

and the conservation or sustainable use of marine living resources.

< < << <

Seven(7) external experts frofour (4) countriesother than Japamad confirmed thie interess in reviewing the
draft of theproposedesearch plan.

On Septembek3, 2016, the draft of the new research plan was sent-hai to theseven(7) external experts

who had confirmed his/her inters$h the new research plan by that time eTdraft was also sent to the other
expert.By October 7two (2) expertssent theicomments on the draft. The received comments were considered

by the proponents and taken into account as much as possible in develogingl ttieft of theresearch plan

that was submitted to the IWC SC on November 8, 2016. Japan had this proposed research plan circulated by the
IWC Secretariat to all Contracting Governments to the ICRW, for their review and comments in order to improve
the substance of the proposed plan.

More open opportuties for discussing the plan wesecured during thefficial review processat the IWC

Scientific Committeeafter theproposedresearch planwasu b mi tt ed i n accordance with
Expert Panel workshop to review the proposed plan was held in Tokyo from January 30 to February 3 2017. The
report of the Expert Panel was published responsgtor i | 3,

the report. The findings and recommernalas made by the Panel wedely corsidered and the proponents
submitedthe revised proposed plamd results of thadditionalanalysedor further discussions and comments
at the IWC SC annual meetifgMay 921, 2017.

Thefinal reeearch plan for NEWRERP was prepared giving due regard to comments from\M@SC annual
meetingin 2017.
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Annex 2

CPUE data and trend for O stock of western North Pacific common minke whales

This annex provides saminformation on the analyses on stock assessment based on CPUE, conducted for coastal
minke whaling before the moratorium on commercial whaling

CPUE series

There were two CPUE series used for the assessment of O stock of western North Pacific comkmarhaiés
conducted in 1985 (IWC, 1986). CPuUihd CPUEwere used in CPUE analyses conducted by Japanese scientists
(Ohsumi 1977; 1980; 1981; 1982; 1983; Wada 19886). Each CPUE is defined as follows (Wada, 1985);

CPUE: Catch divided by totdbnnage of the operating catcher boat and a corrected factor caused by introduction
of the motor boat to smatype whaling (Ohsumi, 1980). Data are available from 1952.
CPUE: Catch divided by total searching times for all the catcher boats. Data dedkveiom 1977.

Time series 0€PUE (19521983) and CPUE19771983 are shown in Table 1. Figure 1 shows catch positions
of the common minke whale by small type coastal whaling 119824 by whaling grounds. This figure shows
that catch distribution vganot substantially change during the period.

Main results in Wada (1985; 1986) and discussions at IWC SC in 1984 and 1985

Wada (1985) estimated yearly trend of CR(E521983) and CPUE(19771983). Yearly change in CPYE

and CPUEwere shown in Figuse2 and 3, respectively. Neither significant increasing nor decreasing trends were
observed. This results was submittedh® IWC/SC in 1984.

At the IWC/SC, i was noted that since CPWE the total seasonal catch divided by pooled tonnage, possible
shifts in the length of season and availability through the season and possible shifts between whalinghgsounds
bias the trend in CPUKIWC, 1985). Two opinions about reliability of the available CPUE data for a stock
assessment were expressed in thecsubmittee. Some membegisguedthat the ®UE series could be used for
stock assessment. Other members felt thaCRPEE was too crude for that use and that the CP&HEies was

too short to be used for calculation of replacement yield. It was agreed it refined analysis of the CPUE
series was needed to get a more reliable index of stock abundance for the time prior to 1977 (IWC, 1985).

Given the agreement at the IWC/SC, Wada (1986) estimated CPUE trend. First, regression analysis between
CPUE and CPUE: for the period of 1974984 was conducted to predict CPAE1975 and 1976 using CPWE

data. CPUEdata for the period of 1977984 and predicted CPWHKor 1975 and 1976 are shown in Table 2.

Using the CPUEdata in Table 2, annual CPWEends were estimated for 197984 and 1978984. The
estimated trends aré&.39% and1.41% for 19771984 and 1978984, respectively. Both of the estimated trends

were not statistically significant declines (Table 3).

Although the sulcommitteerecogrizedthat a regression estimate might level off possible variations in the data,
and consequently also influence the slope of the extended £FeEs, it waplausiblethat this effect might be

small in this case. The sttommittee agreed to anab/the CPUE data from Wada (1986) using a model and
procedures analogous to that used in the assessment for the West Greenland stock. Population estimates in 1981
were assumed to be 10,015 (e.h. = 1.00) and 13,520 (e.h. =1.35) (IWC, 1985). Population trajisaigribe
assessment model are shown in Table 4. Some members of tbensaiittee felt that the probabilities estimated

in Table 3 were sufficient as a basis for classifying this stock as SMS (provisional) since the apparent trend in
CPUE is not statistally significant under a regime of approximately constant catches. Other member considered
this stock should be classified as SMS (provisional), although the estimates indicated that the stock may be in the
range from 51 to 65% of its initial size, sothenay be a possibility that the stock is in the protection category.

The subcommittee therefore recommended that the OkhotskV&est Pacific of the common minke whales
should be classified provisionally as a Sustainable Management Stock (IWC, 1986).

Discussions on CPUE at previous Implementation Reviews

Discussions on the utility of CPUE data for assessment purpose were conducted by the IWC SC during previous
Implementation Reviewa 2003 and 2013. This was done in the context of evaluation of platysdfilstock

structure scenarios (Kawahara, 2003).

In 2003 the IWC SC reminded its discussions held in 1991 that it was not possible to use thes&RYKEthe
197787 data) as an indicator of trend in stock abundance because of i) changes in tbé dpeuations from
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year to year; ii) variability arising from other weather or oceanographic factors; and iii) changes in vessel
efficiency, for which correction factors were not available (IWC, 1992; 2004).

With regard the analyses conducted by Kawat{a®03) some IWC SC members noted that CPUE may not be a
reliable index of abundance especially in coastal operations where there may be changes in the focus of operations
from year to year and changes in vessel efficiency for which correction factorst aneilable. In addition, they

asserted that in the absence of a quantitative analysis to estimate the power of these data to detect trends, no
conclusion could be drawn as to whether or not the data in Kawahara (2003) are consistent with some stock
structure scenarios. Other IWC SC members acknowledged that direct use of these data in a population model
fitting exercise, such as an assessment or conditioning, was inappropriate, indeed because of some of the
reservations raised. Nevertheless they consii¢hat CPUE data had utility to check/discriminate hypotheses
about population trends at a broad level (e.g. IWC, 2001, p178 for southern humpback whale). There was thus no
consensus among IWC SC members as to whether or not these CPUE data provichedianf@n the relative
plausibility of the different stock structure hypotheses and trials (IWC, 2004).

Miyashitaet al(2012) summarized information pertaining to catch, sightings and effort data from dapiaadis

type whaling during 1971987 in relation to the common minke whales and presented results to the IWC/SC in
2012. They concluded that catch or sighting per unit effort data can be useful as an index of population trend if
standardised. This analgsiovered most of the factors identified during the First intersessional workshop for the
Implementation Review of western North Pacific common minke whales (IWC, 2013a). In discussion of
Miyashita et al (2012) at the IWC SC in 2012 it was noted thatehwas considerable variation in where
individual vessels operated during the year, and that if vessel movement reflects availability of whales, CPUE or
sighting per unit effort data (SPUE) may be biased as an index of relative abundance (IWC, 2013b). It wa
suggested that focusing on Apkilay only may provide more consistency, and consequently further-Gadéd
analyses were conducted.

At the 2013 IWC SC meeting it was discussed whether analyses of CPUE data could be used qualitatively to
inform assignrant of plausibility weights to the hypotheses (stock structure and MSYR) on whilSittheere

based (IWC, 2013b). It was considered that further analysis and model diagnostics would need to be provided
before the resultant SPUE trends could be usedsistdhe assignment of plausibility to hypotheses related to
stock structure and MSYR. The proponents are in the process of addressing these issues.

In conclusion some problems on the use of CPUE data were identified by the IWC SC, and some of them were
dready addressed as explained above. Notwithstanding the proponents consider that the CPUE data can be used
as an index of stock trend at a broad level.
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Tablel. Yearly change in CPUENnd CPUE (Wada, 1985).

Yearly change in CPUE, and CPUE, of the Okhotsk Sea—West
Pacific Stock of minke whales

Qe CPUEI

Ho. of catchers

With Total  Correction
Year Catch  motors Total tonnage for motors  CPUE,

1952 485 0 65 954 1.00 0,508
1953 406 0 58 870 1.00 0.467
1954 355 0 54 864 1.00 0.422
1955 527 0 47 Tré 1.00 0,550
1956 532 8] & %5 1.00 0.563
1937 4523 o 46 8s1 1.00 0.497
1958 512 8] 35 683 1.00 0.750
1959 280 ¢] 32 657 1.00 0.426
1960 253 0 25 525 1.00 0.482
1961 332 ¢] 23 510 1.00 0.651
1962 238 0 20 469 1.00 0.507
1863 220 0 19 475 1.00 0.463
1964 301 ¢ 18 4546 1,00 0,673
1965 314 0 17 522 1.00 0.602
1965 363 0 18 542 1.00 0,670
1967 270 0 17 522 1.00 0.517
1968 239 1 10 338 1.10 0.643
1969 202 2 10 333 1,19 0.503
1970 309 4 g 313 1,42 0,695
1971 269 6 g 320 1.63 0,516
1972 337 8 9 320 1.84 0.572
1973 423 & 7 264 1.8 0.885
1974 291 6 7 264 1.81 0.60%
1975 282 6 7 264 1.81 0.590)
1976 340 6 7 264 1,81 0.712
1977 240 6 7 264 1.81 0.515
1978 &00 6 7 264 1.81 0.837
1979 392 9 9 354 2,00 0.554
1980 379 8 8 307 2.00 0.617
1981 374 8 8 07 2.00 0.600
1982 24 8 8 313 2.00 0.518
1983 250 ) 9 332 2.00 0.437
b, CPUE,

Year Catch A B C A+BHC
1977 246 ¢.046 0.074 0.049 0.054
14978 400 (.056 0.103 0.081 0.082
1979 392 0.047 0.070 0.052 0,057
1980 378 0.066 0.058 0,052 0,057
1981 374 0.056 0.044 0.065 0,059
1982 324 0.058 0.037 Q0,052 0,048
1533 260 0.056 0,065 0.051 0.056
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Table 2. Yearly change in CPWYBndextendedCPUE for 19751984 of the Okhotsk Se&est Pacific stock of

the minke whales.

No. catchers

Motor Toral CPUE2

Year Catch boat Total tonmage (¥ CPUEL A B C  aBil
1975 282 6 7 264 1.81 0.590 -~ - - 0,

1976 340 6 7 264 1.81 0.712 - - - 0.065
1977 246 6 7 264 1.8l 0.515 0.046 0.074 0.049 0.054
1978 400 6 7 264  1.81 0.837 0.036 0.103 0.081 0.082
1979 392 9 9 354 1,95' 0.568 0.047 0.070 D.052 0.057
1080 379 8 8 307 1.95' 0.633 0.066 0,058 0,052 0,057
1981 374 8 8 307 1.95' 0.624 0.056 0.044 0,065 0.059
1982 324 8 8 313 1,95' 0.531 0.058 0.037 0.052 0,048
1983 200 9 9 332 1.95' 0.448 0.056 0.065 0.051 0.056
1984 367 O 9 332 1,95' 0,567 0,074 0.065 0.052 0,064

1. Corrected for error in Wada (1985)
2. Predicted by regression model in Figure 3.

Table 3. Trend of the CPUEeries for the Okhotsk S#&#est Pacific of the common minke whalesWacda

(1986)

Correlation coefficient
Slope (% per year)

Standard error of the siops (&)

t-value

Degree of freedom
Probabilivy that CPUEZ is
stable or increasing
Probability that CPUEZ2 has
declined to at least to
a certain percentage of
1977 or 1975 level

RRAR

CPUE2? series
1977-84 1975-84
0,218 -0,292
1,39 -1.41
2.54 1.63
0,546 —0.854
6 8
0.30 0,21
0.52 {-0.035) (.60 (-0.252)
0.34 (0.438) 0.36 (0.362)
0.20 (0.927) 0.18 (0.973)
0.10 (1.418) 0.08 (1.589)
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Table 4 Population trajectories for various estimates of exploitable stock size in 1981 (IWC, 1985) and trend
(19751984) for the O stock of the common minke whales.

Hon-1linearity facter = 1.0 Hon-linearity factor = 2.0
N(1981) = 10,015 (e h = 1.0) N(1981) = 10,015 {e h = 1.0}
Stope* = -1.4% Slope w  —2.8%
A = 0,406 A = 0.0525
N(1952) = 14,604 H(1952) = 17,319
N(1966) = 9,363 N(1984} =  B,784
HB& J’Hﬂ = 63.2% H%.’Nﬂ = 50.74
N{1681) = 13,520 (e h = 1.35) H(1931) = 13,520 (e h = 1.35)
Siope = =1.43 Slope = «2.87
A = (L212 Not possible with A > O
N(1932) = 19,446

N{1986) = 12,645

Ny, /i, = H5.0%
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Fig. 1. Whaling regions and catch positions of minke whales, 1977-83.
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Figure 1. Whaling regions and catch positions of common mifikdes, 19771984 (Wada, 1985; 198@Region

A: Okhotsk Sea coast of Hokkaido, Region B: Pacific coast of Hokkaido, Region C: Pacific coast of Sanriku,
between 37N and 42N. Region G: Sea of Japan coast of Hokkaido. Bottom figure shows the catch pasitions
1984.
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Figure3. Yearly change in CPUEeries during 1971983 for Japanese coastal common minke whales (Wada,
1985). Region A: Okhsk Sea coast of Hokkaido, Region B: Pacific coast of Hokkaido, Region C: Pacific coast

of Sanriku, between 3K and 42N.
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Figure 5. Annual trend of CPUE for seasons 1975 to 1984 in Wada (1986). Vertical bars show the 95%
confidence intervals of the estimates for 1975 and 1976.
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Annex 3

Summary of the results of the 2013 RMP/Implementation Reviewior
western North Pacific common minke whales

The main results of the RMIPhplementation Revieaompleted in 2013 are summarized based on the IWC/SC
report (IWC, 2014). Average catch limits over 100 years under 6 base case trials among the variants examined
are compred.

Definition of Variant

Figure 1 shows 22 sufreas used for thenplementation Reviefor the western North Pacific common minke

whales. Table 1 summarized the definition of 11 variants examined. Varidnts16 and 7 ddredsn’'t i nc
12 SW and 12 NE as a (part &jnall Areasvhereas Variant 5 andBL included sutareas 12 SW ant2 NE.

Because abundance estimatesSorall Areaor Combination Areasre used as input for application of (BEA,

abundance estimates for sateas 12 SW and 12 NE were used for Variant 5 ahtl 8nd were not used under

Variants 14, 6 and 7. As meitned in the Remarks in Table 1, catch limits for-andas 12 SW and 12 NE were

not taken into account under Variant 5. In summary, abundance estimatesareasiti2 SW and 12 NE were

used for applying th€LA under Variants &1 and were not used undéariants 17.

Average catch limit among the Variants

Table 2 lists the average catches by-atdn for each variant for the six basese trials. Average catches are
reported in Table 5 for years1D and for the entire 16{kar projection period. Therarage catch for Variants 1

7 are smaller than those for Variantl8. Sum of average catch-{D0 years) in sulareas 7CS and 7CN for
Variants 911 are 17, 15 and 9, respectively.

Acceptability for each Variant

Table 3 shows acceptability of each Variaviariants 911, which were the most appropriate Variants from the
viewpoint of utilization of the resource, were not acceptable because performance was not acceptable for stock
OW in some trials under stock hypothesis C (Table 3). Figuestibws perfanance plot for trials B04, A04,

B03, C03 and C04 for two statistics (final depletion, upper panel, and minimum population ratio, lower panel)

and for the stocks examined. Variants are ‘acceptabl
tuning of theCLAon one of the two statistics (solid dots abov
for a stock if their performance is in the hashed are

are nei talbdre’' ancocreptunacceptabl e’
These figures show the following:

1. Variants 5 and 10, under which the average catch1di(lyears was not 0 in si#pea 11, were not acceptable
because performance of J stock under stock hypotheses A and B and that of JWwiddoskock hypothesis
C is borderline (trials A0O4, B03, C03 and C04) or unacceptable (trial BO4).

2. Variance 7, 9 and 11 are potentially acceptable with research and Variant 10 is unacceptable. Performance of
OW stock was unacceptable for Variants 7, 9ah@ borderline for Variant 11 under trials CO3 and C04.
Performance under some trials with stock hypothesis C were unacceptable for Variants 7, 9, 10 and 11.

Given these results of trials of the RNRfor the common minke whales, it is necessary to igate the
following:

With respect to input data that could be used for future RRAfRAlS

Abundance estimate for swaiveas where J stock animals are distributed includingasedd 11 and stock
structure in sutarea 11 (related to item 1 above).

Verify that the O stock is not stftructured into Ow and Oe using Rganetic markers such as age data,
body length data and maturity data, in combination with genetic data,.

(related item 2 above).

Planning sighting surveys at to avoid increased addition&na® in abundance estimate.

5

With respect to the framework of RMP or RNIR/

Setting of sukareas in according the results of the stock structure research i.e. if hypothesis C became not
plausible, then there is no need to set up many of the csubareas.

B
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Catch Cascadingvas conducted using abundance estimate in summer season regardless of the timing of the
catch. Explore methods for allocating the catch limitGombination Areao Small Areagprovided that the
common minke whales usually migea during catch season and that catch will be conducted in migration
corridor.

References

International whaling Commission. 2014. Annex D1 Report of working group on the Implementation Review for
western North Pacific common minke whal@sCetacean Re Manage(Suppl) 15: 11288.
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Table 1. Summary ofilldeéefni AniWMCi 2 0df4)v-amdDeasctrd pl 6 ocandabbWt

omitted for simplicity.
Variant Small Area Sub-areas where catches are taken Remarks

1 7CS, 7CN, 7WR, 7E, 8, 9*, 11 7CS, 7CN, TWR, 7E, 8, 9, 11

2 7+8, 9%, 11 7CN, 9,11 Catch limit inSmall Area7+8 taken from 7CN

3 7+8, 9%, 11 7CS, 9,11 Catch limit inSmall Area7+8 taken from 7CS

4 7CS, 7CN, 7TWR+7E,+8, 9*, 11 7CS, 7CN, 7TWR, 9, 11 Catch limit inSmall Area7WR+7E+8 taken from 7WR
The catches are cascaded to the sub-areas within

5 7+8+9%+11+12 7CS, 7CN, TWR, 7E, 8,9, 11 Combination AreaThe catch limits for sub-areas
12SW and 12NE are not taken.

6 7+8, 9%, 11 7CS, 7CN, 9, 11 Catch limit inSmall Area7+8in 7 CS and 7CN

7 7+8+9*+11 7CN Cacth limit in theSmall Areais taken from 7CN

8 74849* 411412 89 Capth limit in theSmgII Areais taken from8 and 9
using catch cascading

9 74849* 411412 7CS, 7CN, TWR, 7E, 8, 9 Cacth limit in theSmall Areais taken from 7CS, 7CN,

7WR, 7E, 8 and 9 using catch cascading
Cacth limit in theSmall Areais taken from 7CS, 7CN,
10 7+8+9*+11+12 7CS, 7CN, 7TWR, 7E, 8, 9, 11 7WR, 7E, 8, 9 and 11 using catch cascading. Catch
sub-area 11 occur in May and June.
Cacth limit in theSmall Areais taken from 7CS, 7CN,
11 7+8+9%+11+12 7CS, 7CN, 7TWR, 7E, 8,9 7WR, 7E, 8 and 9 using catch cascading. Catches f
7CS, 7CN, 7WR and 7E are reduced by 50%.

9*: -aSuweha 9 exarlauad i MN. sub
A+BCombi natofommuarassa A and B

Tab2l.e Average (oaee theabs)X mmadean anpwall deddnmney ci al |
sudrea and RMP wvariant.

Sub-area Variant
Years 1-100

1 2 3 4 3 6 7 3 9 1 1
5 0 0 0 ] 0 1] 0 1] 0 1] 1]
oW 0 0 0 ] 0 1] 0 1] 0 1] 1]
CS 0 0 0 ] 0 ] 0 ] 14 12 7
TCHN 0 0 0 ] 0 ] 17 0 3 3 2
TWE 2 Q 0 7 3 1] 0 1] 7 7 4
TE 1 0 0 ] 1 1] 0 1] 3 1] 1
8 1 0 0 ] 2 1] 0 T 5 4 3
9 43 43 43 43 37 43 0 113 82 4 M
11 0 0 0 ] 2 1] 0 1] 0 14
Total 48 43 43 30 48 43 17 123 123 122 105
Years 1-10
5 0 0 0 ] 0 1] 0 1] 0 1] 1]
aw 0 0 0 ] 0 1] 0 1] 0 1] 1]
CS ] Q ] ] 0 ] 0 ] 7 6 3
TCN 0 0 0 ] 0 ] 0 ] 4 4 2
TWE. 1 0 0 2 2 1] 0 1] 4 4 2
TE 0 Q 0 ] 1 1] 0 1] 1 1 1
8 0 0 0 ] 1 1] 0 3 3 3 3
9 1 19 1% 19 20 19 0 60 44 39 44
11 0 0 0 ] 0 1] 0 1] 0 6 1]
Total 20 19 19 21 X4 19 0 65 65 65 356

72



Table 3. Summary of the ‘medium’ plausibility

Variant Borderline Trials Unacceptable Trials Fecommendation

1 B4 None Acceptable without research

2 B4 None Acceptable without research

3 B04 None Acceptable without research

4 B4 None Acceptable without research

5 B03, C03, A4, Co4 B4 Potentially acceptable with research
& B4 None Acceptable without research

7 A04, BO4, C14.C17 €01, €02, C03, C04, €03, C06, CO7, CO8, C09. C10, C11, Potentially acceptable with research

C12,C13,C15, C18, C19. C20,C22, C23, C28. C30, C31
8 None None Acceptable without research
9 A04, B04, C11, C14, C17.C30 €01, €02, C03, C04, €03, C06, CO7, CO8, C09. C10, C12, Potentially acceptable with research

C13.C15. C18. C19, C20, C22, C23, C28. C31
10 A03, B03,A04, B03, B06, B09, C17, B1S, €1, CO2, C03, BO4, C04, CO5, CO6, COT. CO8, C09, C10.  Unacceptable

B20, B22. A28, C27.B28 Cl11.C12, C13. C14. C15, C18, C19. C20, C22. C23. C28,
C30,C31
11 €02, C03, A4, B4, C04, CO3, CO6, CO7, C13,C20,C23 Potentially acceptable with research
C08. C09. C10.C12. C18, C19 C22, €31
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Addendum 1. The | ist of trials. Details of the
l ow plausibility and so is crossed
Table 1
The list of tnals. Details of the tnals are given in Appendix 2. Trial 24 is assigned low plausibality and so is crossed through

Stock

hypothesis Tmal no. MSYFE. Description

A A0l-1and AO1-4 1% and 4% Baseline A: 2 stocks (*J and “07); g(00=0.8; including Chinese bycatch.

B BO1-1and BO14 1% and 4% Baseline B: 3 stocks ('T, “0’", and “Y"); £(0)=0.8; including Chinese bycatch.

C C01-1and CO14 1% and 4% Baseline C: 5 stocks ("TW", "JE', "OW", "OF", and "Y"); g(0)=0.8; including Chinese bycatch.

AC A02-1 ete. 1% 4" With a “C’ stock.

ABC A03-1 etc. s Assume g(0)=1.

ABC Ald-lete. High direct catches and alternative Korean and Japanese bycatch level.

ABC AD5-1ete. Some ‘0" or *OW’ animals in sub-area 10E. The mixing matrices will be modified such that the proportion
of “0"*OW’ stock in 10E is ~30% of that in TCN in all months.

ABC ADE-1 ete. Mixing proportion in 7CS and 7CN calculated using 2/60 weight for byeatch.

ABC AlT-1etc. Mixing proportion in 7CS and 7CN calculated using 10/60 weight for bycatch.

ABRC AD8-1 efc. More Korean catches in sub-area 3 (and fewer in 6W).

ABC AD9-1 ete. More Eorean catches in sub-area 6W (and fewer in 5.

ABC ALD-1 ete. 10% J (/TW) -stock in sub-area 125W m June (base case value = 25%).

ABC All-1ete. 30% J(/TW) -stock i sub-area 125W in June (base case value = 25%).

C Cl12-1and4 No “C” animals in sub-area 12NE.

C C13-1and4 No *0Win 11 or 12 SW. ("OW’ and ‘OE" whales mix with *JW" in 11 and 12 SW in the baseline C trials).

C Cl4-1and 4 No “OE’ in 11 or 12 SW.

C C15-1and4 No "OE’ m TWE. (OE and OW whales mix in TWE. from Apr-Sep.. while OW whales are present year
round in the baseline C trials).

C Cl6-1and4 Dispersal rate of 0.005 between the *OW” and “OE’ and the “JW" and *JE’ stocks.

C C17-1and4 Dispersal rate of 0.02 between the “OW and “OE’ and the ‘JW” and *JE’ stocks.

ABC Al8-1ete. Chinese incidental catch=0 (the base case value=twice that of Korea in sub-area 3).

ABC AlB] etc. Alternative abundance estimates i 6E (see table 6a n SC/65aFep04, Amnex H).

ABC A20-1ete Additional abundance estimate in 10E in 2007 (see table 6a in SC/63aRep04, Annex H).

ABC All-letc. Abundance estimate in =" munimum” value listed m table 6b in SC/65a/Fep(d. Amnnex H, with a CV=0.1.

ABC A22 et Abundance estimate in 5="maximum’ value listed in Table b in SC/63aRep04, Amnex H (= 5 *baseline
value), with a CV=0.1.

C C23-landd SmgleJ stocl. (mthpm'e T smck d.eﬁ.mhon usmz 6E (all nu-nths))

c C24 1Landd iy snara 00 and .

ABC A25-1etc. l'he n.umber af I:lj,'caught a.mmals is prmpomanal to I.he squa.re—m-ot cl-f ablmdmce rather than to abundance
(im order to examine the impact of possible satiration effects).

AB A26-1etc. 1%/4% A substantially larger fraction of whales ages 1-4 from “0" stock are found in sub-areas 2B 3 and 4 vear-
round (so the proportion of 1-4 whales n sub-area 9 is closer to expectations given the length-frequencies
of catches from sub-area 9). The mixing matrices are adjusted such that the mumbers of age 14 of *0" stock
animals mn sub-area 9 and 9N are no more than half the base case mumbers; juveniles will be allowed mto
subareas 2B, 3 and 4 in the comesponding months.

ABC A2T-1etc. 1%:/4%  Set the proportion of ‘0" OE’ ammals of ages 1-4 m sub-area 9 and 9N to zero and allow the ahimdance m
sub-areas 7CS and 7CN to exceed the abundance estmates for these sub-areas. Projections for this sub-area
will need to account for the implied survey bias.

ABC A28 1etc. 1%:/4%  The mumber of 1+ whales in 2009 in sub-area 2C in any month < 200 (if large mumbers of whales were
foumd in 2C, the historical catch would be expected to be mmch greater).

ABC A20.1 efc. 1%/4% Abundance estimate m 6W="mmimum’ value listed in Table 6b in SC/65aFep04, Amnex H. with a
CV=0.1.

ABC A30-1 ete. 1%/4%  Abundance estimate in 6W="maxinmm’ value listed in Table &b in SC/65aFep0d, Annex H (= 3 * baseline
value), with a CV=0.1.

C C31-1and 4 1%/4%  Altemnative time invanant proportion of “JE' stock whales in 7CN in Jan -Jun. used to remove bycatch.
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Addendum 2. Thmpfameaotati ondame muhHaitri oml|l ausiabisl i ty.
t h

assigned to e new Trial 31 occurred

dur i

ng

Factor

Plausibility

Stock structure hypothesis

Stock structure hypothesis A

Stock structure hypothesis B

Stock structure hypothesis C

M5YRaw

1%

4%

£(0)

0g

1.00 (Trial 3)

Other stock structure issues

With a “C” stock (Tnal 2)

Seme ‘07 or “O/W’ amumals in sub-area 10E (Tnal 3)

10% J (/TW) — stock in sub-area 125E in June (Trial 10)

30% J (/TW) — stock n sub-area 125E m June (Tnoal 11)

Mo “C" amimals in sub-area 12INE (Tmal 12)

No “OW in 11 and 125W (Tnal 13)

No “OE"in 11 or 125W (Trial 14)

Neo “OE" in TWE (Trial 15)

Single ‘T stock (Trial 23)

Single “0” stock (Tnal 24)

Catches and bycatches

High direct catches + alternative Korean + Japanese bycatch level (Tnal 4) (Total direct catch = 40,224 ¢f baseline value = 38,174)
More Korean catches in sub-area 5 (and fewer in 6W) (Trial 8)

More Korean catches in sub-area §W (and fewer in 5) (Tnal &)

Chinese mcidental catch = 0 (Tral 18) (Baseline value = 2* Korean bycatch in subarea 3)
Number of bycaught ammals is proportional to square root of abundance (Tmal 25)
Mizxing and dispersion

Mixing proportion in 7Cs and 7CN caleulated using 2/60 weight for bycatch (Tnal 6)
Mixing propertion in 7Cs and 7CN caleulated using 10/60 weight for bycatch (Tnal 7)
Dispersal rate of 0.005 (Trial 16)

Dhispersal rate of 0.02 (Tnal 17)

A substantially larger fraction of whales 1-4 from O-/OE-stock are found mn sub-areas 2R, 3 and 4 year round (Tnal 26) M
Set the proportion of O/OE animals of ages 1-4 in sub-area 9 and 9N to zero (Tnal 27)
Abundance estimates

Alternative abundance estimates in 6E (Tnal 19)

Alternative abundance estimates in 10E in 2007 (Tral 20)

Abundance estimate in 5 = ‘punimmm’ (Toal 21)

Abundance estimate in 5 = ‘maxinmm’ (Tnal 22)

The mumber of 1+ whales in 2009 in sub-area 2C m any month < 200 (Tnal 28)
Abundance estmate in 6W = “munimum’ (Trial 29)

Abundance estimate in 6W = “maximum’ (Trial 30)

Alternative time invariant proportion of JE-stock whales in 7CN in Jan-Jun used to remove bycatch (Trial 31)

MQ
MQ
MS

M
H

=

HFEZIZZZZZZZ

2222

28rzErE R

*Treated as ‘medium’ plausibility because of lack of agreement (TWC, 2013b).
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Factor Plausibility
Stock structure hypothesis

Stock structure hypothesis A M*
Stock structure hypothesis B M*
Stock structure hypothesis C M*
M5V R

1% M
4% H
£(0)

08 H
1.00 (Trial 3) M
Other stock structure issues

With a “C” stock (Tnial 2) M
Some ‘07 or “O/W’ arumals i sub-area 10E (Tnal 5) M
10% J (/TW) — stock in sub-area 125E in June (Trial 10) M
30% J (/TW) — stock in sub-area 12SE in June (Tmal 11) M
No “C” animals in sub-area 12NE (Trial 12) M
No *OW in 11 and 125W (Tnal 13) M
No “0E"in 11 or 125W (Tnal 14) M
No “0E’ in TWE. (Trial 15) M
Single T stock (Trial 23) M
Smgle ‘07 stock (Tnal 24) L
Catches and bycatches

High direct catches + alternative Korean + Japanese bycatch level (Trial 4) (Total direct catch = 40,224 ¢f baseline value = 38.174) M
More Korean catches in sub-area 5 (and fewer in 6W) (Trial 8) M
More Korean catches in sub-area 6W (and fewer in 3) (Tnal %) M
Chinese meidental cateh = 0 (Tral 18) (Baseline value = 2* Korean bycatch in subarea 3) M
Number of bycaught ammals 1s proportional to square root of abundance (Tmal 25)

Mixing and dispersion

Mixing propertion in 7Cs and 7CN caleulated using 2/60 weight for bycatch (Tnal 6) M
Mixing propoertion in 7Cs and 7CN caleulated using 10/60 weight for bycatch (Tnal 7) M
Dispersal rate of 0.005 (Trial 16) M
Dispersal rate of 0.02 (Trial 17} M
A substantially larger fraction of whales 1-4 from O-/OE-stock are found mn sub-areas 2R, 3 and 4 year round (Tnal 26) M M
Set the proportion of O/OE animals of ages 1-4 in sub-area 9 and 9N to zero (Tnal 27) M
Abundance estimates

Alternative abundance estimates in 6E (Tnal 19) M
Alternative abundance estimates in 10E in 2007 (Tral 20) M
Abundance estimate in 5 = ‘nunimmim’ (Tral 21) L
Abundance estimate in 5 = ‘maxinmm’ (Tral 22) M
The mumber of 1+ whales in 2009 in sub-area 2C m any month = 200 (Tnal 28) M
Abundance estimate in 6W = “minimum’ (Trial 29) L
Abundance estimate in 6W = “maximum’ (Trial 30) M
Alternatrve time invanant proportion of JE-stock whales m 7CN i Jan-Jun used to remove bycatch (Tnal 31) M

*Treated as “medium’ plausibility because of lack of agreement (TWC, 2013%).
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Annex 4

A summary of the new information on stock structure in the western North Pacific common minke whales
presented to the JARPNII final review workshop

The relevant documents on common minke whale stock structure presented to the JARPNII final review meeting
were the following: Pasteret al (2016a; b), Bando and Hakamada (2016) and Kitakado and Maeda (2016). A
summary of ach of these studies is presented below.

Pasteneet al. (2016a) examined a total of 4,275 western North Pacific common minke whales with a set of 16
microsatellite DNA loci and the program STRUCTURE to assign individuals to either J or O stocks. Tdwetrelev
information in this paper for the discussion in the SDWG (stock definition working group) was on the unassigned
individuals in the STRUCTURE analyses. A simple simulation exercise showed that the number of unassigned
individuals decreased with the iease in the number of microsatellite loci used, and they were widely distributed
geographically (Figure 1). It was concluded that the unassigned individuals are not related to the occurrence of
additional stock structure. Based on these results, the autbiesidered that only the animals assigned to the O
stock with assignment probability greater than 90% could be used to investigate additional structure with the O
stock using alternatively analytical approaches.

Pastenet al (2016b) examinedthegert i ¢ popul ati on structure of ‘O stoc
North Pacific based on mitochondrial DNA control region sequencing (487bp) and microsatellite DNA (16 loci).
Samples used in the tests of homogeneity were obtained during the safrtleysARPN and JARPNII in sub

areas of the Pacific side of Japan between 1994 and 2014 (n= 2,071 for microsatellite; n=2,070 for mtDNA).
Whal es were assigned to the * O st ock ebay(WGaeTest;mal ysi s
based a both genetic markers and different grouping of the samples showed no evidencetofictubing in

the ‘O stock common minke whale in the Pacific side
power of the homogeneity test was highalddition, a Discriminant Analysis of Principal Components (DAPC)

based on the total samples used in Past¢rad (2016a) showed clear differentiation between J and O stock

whales but no evidence of sgbructuring within the O stock samples. Consedyethie results of this study

suggested a low plausibility for the hypothesis of-diuision of the O stock common minke whale into OW and

OE.

Bando and Hakamada (2016) conducted a morphometric analyses to examine stock structure of western North
Pacific common minke whales by using external measurement data collected during 1994 and 2014 JARPN and
JARPNII surveys. External measurements of matoaées were first compared between O and J stock animals
assigned by the microsatellite DNA analysis. Then only O stock animals were compared amamrggasubhe
analytical procedures used were the Analysis of Covariance (ANCOVA) and Discriminant Ar{BI¢gis
Significant differences were detected between O and J stock whales. J stock animals had longer head region
compared to O stock animals. No significant differences were detected in O stock animals anaegsubhe

results of the present morphometnalyses provided no evidence for-stitucturing of the O stock into Ow and

Oe as proposed in one of the hypotheses used in thelRM&mentationas common minke whales from coastal

and offshore suareas did not differ in morphometric characters.

Kitakado and Maeda (2016) used caatfage data for common minke whales in the western North Pacific
provided by the JARPN/JARPNII program to refine existing Rikiplementation Simulation Trial¢ST9 in a

simple way, so as to investigate the relativauplbility of the singleand two (Ow and Oe) stock hypotheses for

the O whales in the Pacific side of Japan. While the single stock scenario seems consistent with these age data, it
is difficult to reconcile the two stock hypothesis with these data péatlg because of the relative absence of
younger whales in a supposedly separate discrete Oe stock. In other words, the analysis based on age data supports
the single O stock scenario. The analysis demonstrates the importance for management purgageésgbgb

data for the common minke whales in the western North Pacific, which in turn necessitates lethal sampling. Such
age data need to be incorporated in the conditioning of revised &Mfor common minke whales in this region.

During the JARPN Il final review meeting the proponents provided preliminary results on kinship analyses.
Preliminary results of the analysis of the total samples of over 4,000 animals, found a total of 28ffsmemd

pairs for the Gstock. Half of the pairs showed omethe coastal and the other in the offshore area. This work is
in progress and a paper will be prepared for a future meeting.
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It is considered that a substantial amount of new information on stock structure of common minke whale has been
accumulated site the lastmplementation Reviewvhich was based on data collected till 2007. Of particular
importance was the larger number of new samples (around 1,700), a new analytical procedure (DAPC, kinship,
statistical power of the heterogeneity test), and Hadlability of age data.

Most of the analyses in the documents summarized above responded to recommendations made during the 2009
JARPNII midterm review. According to thesesultsof all different analyses indicate a single O stock distributed

from theJapanese coast till approximately 170°E. In the last IWC SC meeting in 2016, however, there was not
unanimous support for this view, and the IWC SC suggested some additional genetic analyses on kinship. On the
other hand the IWC SC broadly agrees on thieier of age data itS5Ts In the case ofvesternNorth Pacific

common minke whale, additional age data are very important to verify the existence of a single O stock. Both
lines of research (kinship and SCAA) will be implemented in NEWREP
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B)

Figure 1. Location of the common minke whales that were assigned to O stock (green), J stock (blue), and
unassigned (red), based on STRUCTURE. A) total areas; B) zoom of A) for coastal areas.

81



Annex 5
Overview of JARPN/JARPNII outcomes

Below are some key scientific outcomes of JARPN and JARPNII combined (see details in aalyr2016
and IWC, 2016):

Feeding ecology and ecosystem studies

T Analyses of seasonal spati al di stri bth¢e JABRNH of cor
research area using Generalized Additive Models (GAM) indicated that spatial segregation occurred
among the three baleen whale species although some overlaps occurred. Given this, the extent of direct
interaction among whale species could eimal although indirect interaction could occur as they share
the same prey species.

1 The prey consumption by whales in both offshore and coastal waters were estimated based on energetic
equations, and accounted for some uncertainties such as the nfimbates distributed in the research
area, body weight of whales, consumption models, energy content of prey species, assimilation efficiency
and the ratio of low/high feeding intake of whales. As a consequence, estimates of prey consumption of
whales in ocastal and offshore waters were made with an improved level of precision.

1 In offshore waters, the prey preferences of baleen whales were estimated based on data from concurrent
surveys of cetacean and prey species. Common minke whale showed preferandep@dagic fishes
such as Japanese anchovy and Pacific saury. Bryde
while sei whales showed preference for copepods.

T I'n offshore waters the yearly trend dfferenpThey ¢ ompc
Bryde's whale showed no trend, feeding every year
drastic yearly changes were observed in the prey of sei whales, shifting from Japanese anchovy in the
period 20022010 to mackerels and Japaeesardine after 2010.

1 Incoastal waters off Kushiro yearly changes in the prey species of common minke whale, were observed.
It shifted from Japanese anchovy and Pacific saury in the period22d2to Japanese sardine and
mackerels after 2011.

1 In Kushiro waters immature animals of common minke whale tend to feed on walleye Pollock on the
continental shelf and slope regions. Mature animals feed on Japanese common squids and Pacific saury
in the area outside of the continental shelf. These resultssteggbat migration and prey preference of
common minke whales in the coastal waters off Kushiro in autumn possibly differ with their maturity
stage. It is suggested that the feeding strategy of common minke whales might change to adapt to the
local enviraaments.

1 The marine ecosystem of the western North Pacific from 1994 to 2013 (20 years) was modeled using a
whole ecosystem model, Ecopath with Ecosim (EwE). Although the results are still preliminary, the
constructed model will serve as a basisffiother investigation on ecosystem level changes (e.g. regime
shift) observed in the region.

I A statistical analysis was conducted to assess predation impacts of the common minke whales on the
sand lance population off Sanriku region. Results showed hikapriedation by the common minke
whales accounts for a certain proportion of the current adult biomass for the sand lance population
although the level of the proportion is sensitive to the model assumption.

Monitoring environmental pollutants in cetacesend the marine ecosystem
1 Yearly changes of Hg (1992014) and PCB (2062014) levels in tissues of common minke, sei and
Bryde's whales from the western North Pacific wer e

such as sampling location,dbdgical data and main prey item. Results suggested that the background
levels of Hg and PCB were stable during the JARPN/JARPNII research period.
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1 Results of organochlorines isomer analyses in whale tissues showed that almost no recent inputs of DDT,
HCH and CHLs have been released into the JARPNII research area.

1 No significant differences were found in the total levels of Hg between J and O stocks common minke
whales off Sanriku.

1 The analysis of the relationship between total Hg levelsinwhale issud mai n pr ey speci es
stomachs revealed an effect of prey species on whales. Such effect was not observed for PCB. Based on
these results, it is suggested that the influence of prey species on pollutant accumulations in whales, is
different degnding of the kind of pollutant.

1 Monitoring of 1131, Cs134 and Cs137 levels in large whales from the western North Pacific after the
Fukushima nuclear accident in 2011, was carried out. Based on a comparison with radiation safety
threshold in humans, Wtas suggested that the levels detected do not represent a health risk for whales.

1 Information on the utility of new biomarkers for future studies on adverse effects of organochlorines in
baleen whales, and for future studies on potential vulnerabilitydabinfection in whales, was provided.

Stock structure of large whales

1 Monitoring of the O and J stock common minke whales in Japanese waters, was attained. Almost all
animals from the Sea of Japan belonged to the J stock while all animals in fleesRBceast of SA7TWR
belonged to the O stock. Intermediate-smbas (7CN, 7CS, and 11) contained animals from both stocks.

1 In SA2 the J stock common minke whale animals were predominant through the year. In SA7CS and
SA7CN the proportion of J stock amals increased in autumn/winter and decreased in spring/summer.
The O stock had a reverse trend.

1 Results of genetics and morphometric analyses showed no evidence of O stock common minke whale
sub-structuring into OW and OE in the Pacific side of Japan.

1 Preliminary catckatage data for common minke whales provided by JARPN/JARPNII were useful to
refine existing RMRSTs Catchat-age analyses showed that it was difficult to reconcile the two O stock
hypothesis (OW and OE) with age data.

T Results of genetic analyses showed no sHargasi fi cant
1W and 1E. Results suggested genetic differentiation between whalesareaub and subrea 2.

1 Results of the genetic analysis confirmed the view sihgle stock of sei whale in the pelagic regions
of the North Pacific.

Others
1 Advances were made in ageing western North Pacific common minke whales based on earplugs. Age
readability was 45.2% (males) and 41.2% (female) of common minke whales samgl&RPBNM and

JARPNII.

1 Advance were made in ageing western North Pacific sei whales based on earplugs. Readability of all
samples was 63%.
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Annex 6
Whale sampling survey design under Primary Objective | (common minke whale)

Researcharea

Subareas 7 (7CN, 7CS, 7TWR, 7E), 8, 9 and 11 are proposed as the research areas for Primary Objective |. Sub
areas 7, 8 and 9 are particularly important for the research under Secondary Objective | (iii; iv) waikasub

11is particularly important fothe research under Secondary Objective 1 (i).

Research period

Annual surveys in the stdireas above will be conducted between April and October, which is the migratory
season of common minke whale around Japan. The research period under the NEW®/RERnned to be 12
years with a migerm review after the first six years (see rational in section 3.1.1 of the main text).

Target species and sample sizes under Primary Objective I

The target species is the common minke whale. The annual sample sizeaeas will be 123animals
while that in subarea 11 for the first 6 years will & animals. In the Pacific side of Jap&0,will be sampled
in coastal subareas (7CS and 7CN) 48aill be sampled in offshore waters (sabkeas 7WR, 7E, 8 and 9) ése
details on sample size estimates in Annex 11).

The number of samples by month, year andanela collected by JARPN/JARPNII in the period 12846 and
the expected number of samples by NEWRIPIn the period 2022022, are shown in Tables 1 and 2,
respectively.

Research vessels

Five small type whaling catcher vessedsihitomo Maru No. 5ITaisho Maru No. 3Koei Maru No. 8Katsu
Maru No. 7andSeiwa Mary will be employed for sampling of common minke whales inarda 11 and sub
areas 7CS and 7CNhe pelagic research vessdiigshin Maruresearch base and two sampling and sighting
vesselsyushin Maru No. And3) will be employed for sampling common minke whales in offshore waters
(subareas M). See details of the research vessels in Annex 21.

Survey procedures

Sampling in sub areas 7CN, 7CS and 11

A land-based operation system will be incorporated for whale sampling in the coastaksasb Basically the
vessels depart the port every morning, and return to the port every night. In omlezrta targer area within sub

areas 7CS, 7CN and 11 (excluding the EEZ zones of foreign countries), whales will be sampled in different ports
regardless ofvhether or not those ports have a land station to conduct the biological survey. All whales sampled
will be transported by tracks from the port to the nearest land sthlisshin Marumay be used as a research
station when necessary.

Land stations with a research head office will be established in the respective season for biological sampling,
flensing, and commanding the operation of the sampling vessels. Land stations will be established in Kushiro
(subarea 7CN), Ayukawa (suérea 7CS) and Abashiri (swaivea 11).

The sampling procedure is designed taking account operational capacity, abiliyramgements of the small
boats, and is different from the random sampling procedures adopted by the NENWR&fhore component
using large vesseldl{sshin Maruresearch fleet). The general procedure is as follows:

(1) A predetermined course (direction fincthe port) at an angle of regular intervals (usualhl®@egree
intervals) are set up by the head office, and allocated to the respective boat (fAyuréd boats depart
the port with respective course, and start searching at a survey speetildrils.

(2) The boats search along the course until common minke whales are sighted, or continue the search until
they arrive at 30 n. miles from the port (Figur8)L Each boat tries to take her first encountered whale.
If the boats miss the targeted whaley resume searching along the course.

(3) If the boat captures a whale, the boat returns to the port transporting the animal to the research station.

During the return, searching is resumed, and other common minke whales sighted are targeted for
samplingwhen the situation allosit. After the whale is transported to the station, the boat departs again
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from the port.Carrying vesse{s) might be deployed to transfer caught whales from the small boats to
the port so that the boats could focus on sampling.

(4) After arriving at 30 n. miles from the port, the boats change the course freely, and continue the searching
(Figures C, D).

(5) When the weather or sea state are expected to worsen before arriving at 30 n. miles from the port, then
the boats change the coufieely at that point. When the weather changed to more bad conditions (waves
of around 2m height or Beaufort 4 or more), the boats return to the port.

(6) Searching is continued until 30 minutes before sunset, and then all boats return to the port.
(7) The pre@termined course is changed every day to cover broader areas.

(8) If the vessels could not reach the number of common minke whales taidjissdn Maruresearch fleet
will conduct sampling activity in sub areas 7CN, 7CS as a backup survey to increasegiregsaffort.

Searching will be carried out from the top barrel (6 to 7m above the surface) by all crew members (4 to 5 persons),
except those persons handling the boat. Searching will be also conducted occasionally from the upper bridge by
one or twocrew members and a researcher. At least one researcher will be on board in each boat, and will record
information on sighting, sampling and searching efieu, time and location of sighting and sampling, species

and school size sighted, and activitydamuise tracks of the boat. Weather information (weather, visibility, wind
force, and sea surface water temperature) will be also recorded at every hour.

Sightings of whales will be classified into primary and secondary sightings. The primary sigiéinjsse seen

during normal searching mode (sighting effort from the top barrel). The secondary sightings are those made in
mode other than normal searching maelg, during closing or chasing target whales, when there is no observer

in the top barrelor outside of the research time.

All primary and secondary sighting, excluding cow and calf pairs, will be targeted for sampling. Observers on the
top barrel will count the number of whales in the school and will estimate the body length of each &@aimal. |
sighting is a solitary whale, the whale will be sampled immediately after the body length estimation. If a school
consists of two or more animals, the researcher will assign a serial number to each individual and the first targeted
whale will be choséor sampling using tables of random sampling numbers (TRS). When two whales are sampled
from a school, the second target whale will be selected by the same manner after the first animal is sampled. In
this case, the remaining individuals are renumberedrditg to the latest position in the school.

Sampling is made by 50mm whaling cannon. In order to maintain the human safety during the operations, chasing
will be usually limited to a maximum of 120min.

The whale sampled will be pulled onto the rear deck of the vessel and will be transported to the port. At the port,
the whale will be lifted up from the vessel by a crane, using a wire net, and transported to the land station by an
11-tons freight trailerAll the whales sampled will be biologically examined by researchers on the land station in
almost the same manner as that for the JARPNII.

Details of the field, laboratory and analytical procedures are given in section 3.1 of the main text.

Ayukawa andKushiro land stations will be switched depending on the migration of the common minke whale;
e.g. Ayukawa from spring to summer: Kushiro from summer to autumn.

Abashiri (subarea 11) will be surveyed in different seasas follows (just for indication):

2017: Summer
2018: Autumn
2019: Spring
2020: Autumn
2021: Spring
2022: Autumn
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(i) Sampling in sukareas 7WR, 7E, 8 and 9

As indicated above sampling of common minke whales in offshore waters will be carriedloaisbynpling and
sighting vessels attached to the research Nashin Mary which will be also engaged in sampling of sei whales
under Primary Objective 1. Sampling procedure for minke and sei whales in offshore waters is described in Annex
12.
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Table 1. Distribution of available samples of common minke whale, by year, month aackaub

Year-Month Tot Sub-areas Year-Month Tot Sub-areas

11 7CS 7CN 7WR TE 8 9 11 7CS 7CN 7WR T7E 8 9
1994-4 2000-4
1994-5 2000-5
1994-6 2000-6
1994-7 21 8 2000-7 40
1994-8 9 2000-8 4 2 16
1994-9 4 2000-9 1 17
1994-10 2000-10
1995-4 2001-4
1995-5 2001-5 14 14
1995-6 14 2001-6 10 5 7
1995-7 100 61 2001-7 100 21 24
1995-8 25 2001-8 5
1995-9 2001-9
1995-10 2001-10
1996-4 2002-4
1996-5 2002-5
1996-6 2002-6
1996-7 7 1 11 2002-7 150 21
1996-8 30 15 5 2002-8 5 1 7 5
1996-9 15 2002-9 91 1 6
1996-10 2002-10 13
1997-4 2003-4 49
1997-5 27 2003-5 13 5 5 19
1997-6 1 1 40 2003-6 18 11
1997-7 100 31 2003-7 150 2
1997-8 2003-8 28
1997-9 2003-9
1997-10 2003-10
1998-4 2004-4
1998-5 25 31 8 2004-5
1998-6 36 2004-6
1998-7 100 2004-7 159 24
1998-8 2004-8 60
1998-9 2004-9 51
1998-10 2004-10 24
1999-4 2005-4 32
1999-5 2005-5 28 10 10
1999-6 1 47 2 2005-6 5 9 3
1999-7 100 50 2005-7 220 17 1 4 3
1999-8 2005-8 38
1999-9 2005-9 35
1999-10 2005-10 25
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Table 1 (Cont.)

Year-Month Tot Sub-areas Year-Month Tot Sub-areas
11 7CS 7CN 7WR T7E 8 9 11 7CS 7CN 7WR T7E

2006-4 19 2012-4 9

2006-5 54 3 2012-5 76 32

2006-6 3 6 2 26 10 2012-6 9 5

2006-7 195 10 1 12 14 2012-7 182

2006-8 2012-8

2006-9 22 2012-9 26

2006-10 13 2012-10 22

2007-4 10 2013-4 4

2007-5 a7 1 1 2013-5 28

2007-6 40 33 6 14 5 2013-6 2

2007-7 207 2013-7 95

2007-8 2013-8

2007-9 21 2013-9 46

2007-10 29 2013-10 12

2008-4 37 2014-4 7

2008-5 23 2014-5 19

2008-6 5 3 2014-6 4

2008-7 169 29 2014-7 81

2008-8 22 2014-8

2008-9 32 2014-9 51

2008-10 18 2014-10

2009-4 15 2015-4 15

2009-5 45 4 1 3 2015-5 4

2009-6 1 2 8 4 2015-6

2009-7 162 4 16 2015-7 70

2009-8 2015-8

2009-9 34 2015-9 33

2009-10 25 2015-10 18

2010-4 4 2016-4 7

2010-5 36 2016-5 9

2010-6 5 2016-6

2010-7 119 12 2016-7 37

2010-8 2 2016-8

2010-9 50 2016-9 11

2010-10 10 2016-10 10

2011-4

2011-5 15

2011-6 2 1

2011-7 126 23 24

2011-8 1

2011-9 31

2011-10 29
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Table 2. Tentative distribution of common minke whale samples under the NEAMRHEBYy year, month and
subarea

Year- ot Subareas
Month 11 7CS 7CN 7WR 7€ 8 9

2017-4
2017-5
2017-6
2017-7
2017-8
2017-9
2017-10
2017-11
2018-4
2018-5
2018-6
2018-7 80 43
2018-8 170
2018-9
2018-10
2018-11

47
170 43
80

47

2019-4

2019-5

2019-6

2019-7 80 43
2019-8 170

2019-9

2019-10

2019-11

47

2020-4
2020-5
2020-6
2020-7 80 43
170
2020-8
2020-9
2020-10
2020-11

47

2021-4
2021-5

2021-6

2021-7 80 43
2021-8 170

2021-9

2021-10

2021-11

47

2022-4

2022-5

2022-6

2022-7 80 43
2022-8 170

2022-9

2022-10

2022-11

47
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Annex 7

Secondary Objective I (i)
Investigate the spatial and temporal occurrence of J stock common minke whales around Japan, by sex, age and
reproductive status

Field and laboratory work, and analytical procedure

Background

Information on stock structure, including the informationdistribution, movement and mixing of the O and J
stocks is important for the RMRnplementationof westernNorth Pacific common minke whale. With the
implementation of JARPN and JARPNII and the development of analytical techniques for examining genetic da

a substantial amount of information has been obtained on the distribution and mixing of O and J stocks around
Japanese waters.

The last genetic study on distribution and mixing proportion of O and J stocks around Japanese waters was based
on JARPN/JARPNII and bycatch samples obtained till 2014 (Pas&trad, 2016). The study showed that the
composition of O and J stocks, estimated by microsatellite DNA and the STRUCTURE program, differs among
areas and survey component (Figures 1 and 2).

It was corluded during the RMBnplementatiorthat the J stock is heavily depleted. However pleisceptionis

difficult to reconcile with several lines of evidence. For example J stock animals showed a sustained or increasing
trend of bycatches for a recent perafdnore than 10 years, while decreasing in the amount of set nets in which
this bycatch occur (Table 1).

Another line of evidence is the proportion e$tdck animals in subrea 7, which increased from 1.8% in the
commercial whaling in 1983987 (Gotounpublished data) to 21.7% for the coastal JARPNII surveys in-2002
2014 (Pastenet al, 2016).Commercial whaling in 1983987 in sukarea 7CS (Sanriku) was conducted mainly

in the months Apridune, which is similar to the period of coastal whalingARBNII in the same subrea.The
distributionrange of J stock animals on the Pacific side of Japan is limited to the coastal zone, mainly within 30
miles from the coastline. When commercial whal®anriku is compared with JARPNII whalk®anriku, a

large percentage of J stock animals was estimated for the later, for distances <10n mile2@nanlleés from

the coastline. Sample size for distances >20n miles is very small for JARPNII (see details in Appendix 1).

The information summarized above couhdiicate the possibility of an increasing J stock that is expanding its
distribution.

Information on distribution and mixing proportion of J and O stocks iresea 11 is limited (see details in Table
2), but a similar trend for the J stock proportiorttzest observed in suéirea 7 is expected. Clearly additional
sampling in different months is required for satea 11, and NEWRERP will carry out such sampling and
analyses on J and O stocks mix proportion trend in thaased

Hatanaka and Miyashital997) showed that O stock animals segregate by sex and reproductive status in the
western North Pacific. A similar pattern of segregation can be expected for J stock animals. The study suggested
that in order to evaluate the spatiad temporal migratiopattern of whales, both genetic and fg@netic data

such as age, sex, body length and sexual maturity, is required.

This annex explains the field, laboratory and analytical procedures associated with this Secondary Objective.

Methods

Field work

Geneticsamples

Skin tissues of common minke whales will be taken during NEWRBRind stored in 99% ethanol until DNA
extraction. In the case of biopsy sampling, the details of equipment and sampling procedure are described in
Annex 19.

Morphology flipper colaation pattern)

Morphological differences in the size and pattern of the white patch on the flipper of eact{Nehkamuraet

al., 2016)will be examined to assist the genetic assignment into J and O stock animals (see THatow).
proportional size and limdary area pattern of the white patch on the flipper of each whale will be the focus for
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this study. The following three flipper characteristi
body: flipper length, distance from the tip oetHipper to the distal end of the white patch and the tip to mesial

end of the white patch. These points will be measured to millimeter scale accuracy using measuring tape or a
stainless steel caliper.

Biological samples

(1) Age

There are two potentiamhethods to collect aggata for common minke whales: counting of growth layer groups
(GLGs) accumulated in the earplug of whales and the use of racemization ratio of aspartic acid in eye lens.

Earplug

The left and right earplugs with glovimger are collected carefully, and immediately fixed in 10% formalin
solution until age estimation. Because young whales have soft and easily broken earplugs, earplugs of small
individuals are collected using the metl of gelatinized extraction, following Maedaal (2013).

Racemization
Eye lens from both sides will be collected from each whale and stored in polyethylene-Bags antil analysis.

(2) Body length
Body length is measured in a straight linenfrthe tip of the snout to the notch of the flukes for all animals.

(3) Maturity status
Maturity of females will be preliminary determined in the field by the presence or absence of corpora

lutea/albicantia in both ovaries. Both ovaries are preservedat.

Maturity of males will be preliminary determined in the field by testis weight, and confirmed later by examination
of histological testis samples. Testis weight (heavier side) of more than 2909 is defined as sexually mature (Bando
unpublished data) estis tissue samples will be collected from all males and fixed in 10% formalin solution.

Presence of fetus will be examined by cutting both sides of the uterine horn. Photographic records, body length
and weight measurements and sex identificatiohbeilconducted for each fetus.

Laboratory work

Genetics

Laboratory work and data analyses described in this
quality (IWC, 2009) as much as possible. Sampling and laboratory procedures of the géoetitoty of the

Institute of Cetacean Research were summarized by Ketrala(2014), and the IWC SC agreed that the paper

had responded appropriately to some relevant recommendations on DNA data quality from the JARPA Il review
workshop (IWC, 2015a, b)n 2016 additional information was provided by the proponents on estimates of
microsatellite genotyping error rates and again, the IWC SC agreed that the work presented had addressed a
recommendation on DNA data quality from the JARPNII final review wooks(IWC, 2016).

Total genomic DNA is extracted from tissue pieces preserved in 99% ethanol at room temperature,
using Gentra Puregene kits (QIAGENBxtracted DNA is stored in the TE buffer (10 mM THEI, 1 mM
EDTA, pH 8.0).

For microsatellite DNA (msDNA), a set of 16 loci are used: EV1, EV14, EV21, EV37, EV94, (Valsecchi and

Amos, 1996), GT23, GT195, GT211, GT310, GT509, GT575, (Bémtbal, 2000), GATA28, GATA9S,

GATAA417, TAA31, (Palsbglet al, 1997), and DIrFCB14 (Buchanet al, 1996). Ten additional microsatellite

loci will be considered in an effort to decrease the number of unassigned animals by the STRUCTURE analysis
(see bel ow). PCR amplifications wil/ be peseéf&xr med f o
Taq DNA polymerase(Takara Shuzo)All PCR products will be electrophoresed on an ABI 3500
Automated DNA SequencerAllele sizes will be determined using a 600 LIZ size standard and
GeneMapper v. 4.0Applied Biosystems, Irc

For mitochondrieDNA (mtDNA), approximately 500 base pairs of the hypervariable portion frome 5
end of the control regioand flanking genes will be amplified by the polymerase chain reaction (PCR)
with a set of primerslight-strand MT4 (5CCTCCCTAAGACTCAAGGAAG-3', Arnasoret al, 1993) and
heavystrandDIp5R (5-CCATCGAGATGTCTTATTTAAGGGGAAG3). PCR is carried out in a 25 pL
reaction mixture containing PCR buffer (10 mM KCI, 2 mM FHEI [pH 8.0], 2 mM MgC}), 0.5
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mM dNTPs, 1.25 uM primers, 0.65 units Tag DNA polymerase (Takara, Otsu, Japan), @01ty

DNA template.PCR products will be purified by MicroSpir&0HR columns (Pharmacia Biotech), and cycle
sequenced using BigDye terminator v3.1 cycle sequencé€Aidjtlied Biosystems, Inc). All samples will be
sequenced for both strands with the primers used in PCR amplification, which will be purified using AutoSeq G
50 spin Columns (Pharmacia Biotech). The labeled sequencing fragments will be resolved by efesisoph

ABI 3500 Automated DNA Sequencer (Applied Biosystems, Inc).

Biological samples

(1) Age

Earplug

In the laboratory, the flat along the central axis of the earplug will be cut using a sharp blade, then it will be ground
on a wet stone to expodaetneonatal line and growth layers. Growth layers will be counted under water using
stereoscopic microscope. A year of age is defined as one pair of the light and dark laminae in the core in
accordance with Best (1982) and Lockyer (1984). Age readingbwiltonducted in the following manner: i)
earplug of the left side will be read. If the growth layers in the earplug are ambiguous, the earplug from the right
side will also be read. Reading from the less ambiguous side will be adopted; ii) age readiegcaitucted

only once without any knowledge of biological information such as body length or sex; iii) when reading of all
sample is completed, age data will be compared with biological data such as body length or sexual maturity, and
some samples willéd reread to check for outliers, incomplete samples or invalid readings. Anr@ader
calibration experiment, following the method of Kitakaetal (2013), will be conducted if necessary.

Racemization

Analysis of the ratio of BPand L-aspartic acids (Asp D/L) will follow the method previously described (Yasunaga

et al, 2014). The core samples will be carefully taken from the lens samples to avoid contamination and
homogenized with Triguffer (200mM Tis, 150mM NacCl, pH 8.0) using ultrasonic disruptors. The homogenate

will be centrifuged at 15,000 x g for 15 min. at 4°C, and it will then be desalted with acetone-dneldaif he

purified samples will be lyophilized in tubes and hydrolyzed in thephase 6NHCI for 7 hr at 108°C. The
hydrolysates will be dissolved and incubated in GHGI and Borate buffer (0.1M, pH10.4), and incubated with
o-phthalaldehyde (OPA) andtart-butyloxycarbonylL -cysteine (Boe.-Cys) to form diastereoisomers. The D/L

ratio of aspartic acid will be determined using-RPCL (Alliance ® HPLC systems 2696, Waters) with a Nova

Pak ODS column (3.9mm x300mm, Waters) using fluorescence detection (344 nm excitation wavelength and 433
emission wave length). Elution will be carriedit with a simple isocratic adsorption of 3% acetonitril+3%
tetrahydrofuran /0.1M acetate buffer pH6.0 in 45 min at a flow rate of 0.8 ml/min, at 23°C. To estimate ages by
ratio of enantiomers of aspartic acid, the formula of Betdd. (1980): 2Kasp t=Ln ((1 + D/L) / (1- D/L)) - Ln

((2 + D/L) / (1- D/L))w=0, Wwhere Kasp is the rate constant of conversion between L and D enantiomers, t is the age
of the whal e, D/L is the ratio of the enauset.iThemer s i n
specific coefficients in each whale species will be determined by comparing with their earplug ages.

(2) Maturity status
Counting the number of corpora lutea/albicantia in both ovary will be conducted by cutting the surface of ovary
with a scapel.

HE stained testis section will be created and observed under a standard microscope for identification of sexual
maturity status. Mal es with seminiferous tubules ovel
have been determined to bexsally mature (Kato, 1986; Katet al, 1990, 1991).

Analytical procedure

Genetics

The newly obtained samples will be assigned to either Gstcks, applying all available microsatellite data to

a Bayesian clustering analysis in the program STRUCTWREESsion2.0(Pritchardet al, 2000). The
program implements a modeased clustering method for inferring stock structure (K, the number of stocks in
the model) using multilocus genotype data with and without information on sampling locations, whicHallows
the analyses of the samples without choosing sample units. The posterior probabiflity 2owill be estimated

from ten independent runwithout information on sampling location&ll runs will be performed with
100,000 Markov chain Monte Carlo refitéons and 10,000 burin length using the admixture model
which assumes individuals may have mixed ancestiyh correlated allele frequencieshich assumes
frequencies in the different stocks are likely to be similar due to migration or shared anbtwelitrigiual
assignment will be conducted using estimated individual proportion of membership probability (>90%). In
addition, the number of alleles, expected heterozygosity and inbreeding coefficient, per locus and across loci will
be calculated in sulrea 11 using the FSTAT 2.9.3 (Goudet, 1995) to understand the genetic variations of the
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present msDNA data. The deviations from expected He#fdinberg equilibrium will be assessed using the
GENEPOP 4.0 (Rousset, 2008). The False Discovery Rate approaganiBe and Yekutieli, 2001) will be used
to adjustp-value for all multiple comparisons

The phylogenetic analysis based on the Neigldoaming method (Saitou and Nei, 1987) will be performed using
mitochondrial sequences, in the program PHYLIP (Fetegmd993) to complement the individual assignment

by the STRUCTURE analysis. The program DNADIST of PHYLIP will be used to estimate the genetic distances
among hapl otypes ipaanetdr model (Kiriunmi98@) argl thé traositr@ansversion rad

of five to one. The genealogy will be rooted using the homologous sequence from North Atlantic common and
Antarctic minke whales. To estimate reliability for each node, a total of 1,000 bootstrap simulations will be
conducted and the majorityle consasus genealogy estimated. In addition, the number of haplotypes, haplotype

( Nei , 1987) and nucl eotide diversiti espardniéteriKimurh,9 87 : e d
1980) with its standard errors will be calculated in-auda 11 as anof ancillary data.

Flipper coloration pattern

The boundary area pattern of the white patch named as
four groups. In the process of the statistical analysis, the Mghitney U-test will be adoptetbb compare the
proportional size of the whi-$gearepeattwit e adoptedtorc@enpdrd thep p e r
frequency of GAL types between two stocks. Each analysis will use the statistic software R 2.13.0.

Spatial and temporal occence of J stock by sex, age and reproductive status

The pattern of spatial and temporal occurrence of J stock animals-arealil by sex, age and reproductive
status will be examined after the first year period of NEWREPR Yearly trend in the J stogkoportion will be
estimated by Linear Regression Models.

Table 3 shows the number of historical samples inasgh 11 by month, year and the tentative sampling under
NEWRERNP during the first six years of the program.
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Table 1. Number of bycaught common minke whales around Japanese waters, and the number of large set nets,
by year and stock.

Year Jstock O stock Unassigned No. of large
set nets
2001 37 3 5 774
2002 74 9 10 781
2003 81 18 9 781
2004 86 6 12 757
2005 90 14 9 729
2006 103 18 10 703
2007 108 20 12 654
2008 97 11 13 651
2009 95 6 10 648
2010 96 6 9 644
2011 75 6 4 617
2012 83 9 8 617
2013 77 9 8 598
2014 107 13 11 594

Table 2. Number of available samples from Pacific and Okhotsk coastal area of Japan by mardgsand
sources. CW: commercial whaling from 1983 to 1987, JARPN: -1999,JARPNII: 19942014, BC: Bycatch
20012014

2 7CN 7CS 7TWR 11
Month Ccw BC CW__JARPN(I) BC CW__JARPN(I) BC CW__ JARPN(Il) CW_JARPN BC
1 69 31
2 58 7
3 51 19
4 68 1 8 25 185 44 54
5 54 48 13 14 369 52 58 39 9
6 29 7 112 21 13 57 44 37 19 11
7 18 15 54 19 6 23 12 1 4 1 50 2
8 10 5 22 5 4 7 1 4 30
9 1 23 521 5 1 4 5 3
10 11 219 2 5 10
11 38 7 26 13
12 81 10 31
0 488 51 976 90 58 639 282 1 100 122 80 48
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Table 3.Number of historical and future sample/data of common minke whales-areatll (allocation to
month is tentative)

Year Sourc|Apr May | Jun Jul Augu|{Septe|l Octo[Novem Tot
1984 Commer 13 24 2 46
198 Commer 13 13
1984 Commer 13 10 6 2 31
1987 Commer 13 4 6 1 2 3 31
19964 JARPN 30 30
1999 JARPN 50 50
2001 Bycat 2 1 3
2007 Bycat 1 1 1 2 5
2003 Bycat 1 3 4 8
2004 Bycat 2 1 3
2005 Bycat 1 2 3 6
200 € Bycat 1 2 3
2007 Bycat 1 1 2 2 6
200§ Bycat 1 1 1 3
2009 Bycat 1 1
201¢( Bycat 1 2 1 4
2011 Bycat 1 1
20172 Bycat 1 2 1 4
2014 Bycat 1 1 2
2017 NEWRENP 47 47
2018 NEWRENFP 47 47
2019 NEWRENP 47 | 47
2020 NEWRENP | 47 47
2021 NEWRENP 47 | 47
2022 NEWRENP | 47 47

*DNA and other biological data from whales sampled in a gixgar will be available in the next year
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Figure 1. Sukareas used for the management of common minke whale under the RMP.
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Appendix 1
Mixing of J and O stock common minke whales in the coastal area of Japan

Commonminke whales have been caught by past commercial whaling, JARPN/JARPNIIcnd)bi/by set net
fisheries along the Japase coast. Composition of J and O stock common minke whaktsnated by
microsatellite assignmediffers among suareas and survey components. Althougime of the J stock animals
migrateinto the Pacific sideof Japan, their distributiorange is limited to the coastal zone, mainly within 30 miles
from the coastline (Figures 1 and 2).

The mixing proportion of J stock animals in satea 7 during the 198B987 commercial whaling period was
1.8% (Goto, unpublised data). On the other hand, the mixing proportion of J stock animals during th2Q2GD2
JARPNII coastal surveys conducted insrba 7 was 21.7% which was much larger than the commercial whaling
period fFigurel).

Samplingof commercial whaling and JARPNII coastal survey was conducted at approximately the same season
at the Sanriku region (stdrea 7CS): April to June. However, mixing proportion of J stock animals differs
between commercial and JARPNII coastal survey i efistance from the coastline in Sanriku, being larger in

the JARPNII coastal survey (Table 1, Figure 1).

The information above suggests a possible recovery of J stock common minke amtklagnsung increagd
‘spill over from the Sea of Japan tiee Pacific side of Japafrurther investigation is necessary to confirm this.

There is no much data to speculate on the J stock proportion yearly trenebireaull. Monthly composition of

J and O stock animals in salpea 11 collected by commercial wing)j JARPN and bycatches are shown in Figure

3. In the commercial whaling samples, the proportion of J stock animals was over 60% in the April, however, the
few samples from other months had a low proportion of J stock animals. On the other hand, aaaiiplds

from JARPN were limited to two months (July and August) and the proportion of J stock in both months was
around 30%. Clearly the number of samples are very limited hased11.

Table 1. Mixing proportion of J stock common minke whales inawa 7CS by distance from coastline. Samples
were collected by commercial whaling (198387) and JARPNII coastal Sanriku survey (2@034) in spring
season (April to June).

Distance Commercial JARPNII (coastal Sanriku)
from
. J O . J stock J (0] . J stock
coastline Unassigned . Unassigned _
: stock stock ratio (%)  stock stock ratio (%)
(n.miles)
<10 0 6 0 0.0 39 120 20 21.8
10-20 1 25 2 3.6 81 218 32 24.5
20-30 1 18 2 4.8 0 5 1 0.0
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Figure 1. Differences in composition of J and O stock common minke whaiglation to the distance from the
coastline. Data of suérea 7 were summarized for JARPNII coastal component off Sanriku and Kushiro, offshore
component and commercial whaling. Data of-anéa 11 were summarized for commercial whaling and JARPN
survey. Sample size is shown in the graph. The figures for bycatch samples (BC) in eachauas added to
each plot.
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Annex 8

Secondary Objective I (ii)
Estimate the abundance of the J and O stocks in coastal waters of Japan

Field and laboratory work, and analytical procedure

Background

Most of the commominke whales are considered J stock animals irasels 5, 6W, 6E, 10W and 10E. Most

of the common minke whales are considered O stock animals-grsab 7WR, 7E, 8, 9 and 12NE. In sarkas

7CS, 7CN, 11 and 12SW, it is necessary to estimate the npriqprtion of the J and O stocks because the two
stocks are mixing in these areas. In order to fully estimate abundance for the J and O stock, information on mixing
estimates in these swdveas are necessary.

Dedicated sighting surveys in sabeas 6E, 1B and 10W were conducted in Mdyne by the National Research
Institute of Far Seas Fisheries (NRIFSF) for 2@0B7 (Miyashitaet al, 2009; IWC, 2014). Subrea 11 was
surveyed in AugusBeptember for 1990, 1999, 2003 and 2007 (IWC, 2014)-afeds 12SWand 12NE were
surveyed in AugusBeptember for 1990, 1999, 2003 and 2007 (IWC, 2014). In 2010, sighting surveys and biopsy
sampling of the common minke whales was conducted for genetic analysis in theseagifYoshidat al,

2011). Restricted areas the Sea of Okhotsk were surveyed in 2015 and 2016 under the cooperation between the
Russian Federation and Japan (Myasnikbal, 2016; Tiupeleewet al, 2016). Some parts of s@beas 5 and

6W were surveyed in ApriJune by Korean sighting survey faf002011 (IWC, 2014). In the JARPN I,
dedicated sighting surveys were conductedaas 7, 8 and 9 excluding foreign EEZ in early and late seasons
(Kiwadaet al, 2009; Matsuokat al, 2016).

From these surveys, abundance estimates assuming g{@ich, were used in the RMP/IST of the common

minke whales, were summarized including information on primary effort, primary sighting position, survey blocks,
sub-areas, and area definitions for surveys for western North Pacific common minke whales idigesp8rand

4 of IWC (2014). Based on these appendices, IWC (2014) listed the accepted abundance estimates used in the
RMP context for the common minke whales (JCRM (suppl) 15:928his table also summarized the extent of

the acceptability and the exteof the evaluation. Additional abundance estimates based on JARPNII were added

to the list (see p12 of Annex D of IWC, 2016b).

Okamuraet al (2009) estimated abundance considering g(0) estimates for each platform and their combinations.
The results weaxr presented to IWC/SC in 2009. In the discussion, it was noted that although there had been no 10
data collection in surveys in previous years, in the absence of direct estimates of g(0) , the estimates of g(0)
presented in Okamuet al (2009) could besed for the top barrel and the upper bridge for these earlier surveys.

Field work

Sighting surveys are planned to be conducted by line transect method following the survey protocols set out in
the Requirements and Guidelines for Conducting Surveys aalgzarg data within the Revised Management
Scheme (IWC, 2012) so that sighting surveys will be conducted under oversight by the IWC SC. Considering the
recommendation from the NEWRERexpert panel (IWC, 2015), the proponents will consider the followag; (
survey design and methods will be reviewed taken into account previous IWC sighting surveys and spatial model
developments; (b) they will work closely with the IWC SC before finalizing survey approaches; (c) they will also
ensure that future survey pasubmitted to IWC SC follow fully the guidelines for such surveys, including the
incorporation of planned tradines.

Survey area and period

To conduct sighting surveys in sabeas 5, 6W and 10W, it is necessary to collaborate with foreign countries,
such as Korea, Russia. If the proponents cannot collaborate with the foreign countries in sighting surveys,
abundance estimate based on the sighting surveys would not be available and it would be necessary to conduct
indirect methods to estimate abundangehsas spatial modelling framework and megkapture using genetic

data.

Sighting surveys in subreas 6E and 10E in Malune will be conducted as in 26RQ07. Sighting surveys in
subarea 11 in summer will be conducted. Sighting surveys in the Se&hmit€® conducted in summer are
necessary to estimate abundance for J and O stocks. Sighting data obtained during the sighting surveys in the
restricted area in the Sea of Okhotsk for 2015 and 2016 can be used for abundance estimation. If the framework
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of dedicated sighting surveys in the Sea of Okhotsk under the cooperation between the Russian Federation and
Japan will be continue, it would not be necessary to conduct sighting surveys in the Sea of Okhotsk under the
NEWRERNP.

Sighting survey in sulareas/CS, 7CN, 7WR, 7E, 8 and 9 are planned for summer (See also Annex 13).

Survey months are selected according to previous sighting surveys mentioned above. In order to estimate
abundance for use in the assessment of the J and O stocks and to obtaimirgkevariance from the NEWREP

NP data, it would be better to obtain abundance estimates every three years. However, considering the availability
of the dedicated sighting vessels, it is more realistic to estimate abundance every six years.

Survey mode

The sighting surveys will be conducted using Passing with Independent Observer (I0) mode, as in the past, in
subareas 6E, 10E and 11, which are in marginal seas. Weather conditions and sea state are generally not good
and there are high swells in sateas7, 8 and 9, as these sakeas are in open sea. For this reason passing mode
with abeam closing mode will be conducted in theseasehs as in the past instead of the Passing with IO mode.
Passing with 10 mode is to be conducted as follows. Two topmdneiop barrel and two topmen on the
independent observer platform (IOP) observe at all times. Communications are essentiditgaimaal, with

the topmen reporting information to the upper bridge observers, but no information being exchanged between t
top barrel and IOP. The observers on the upper bridge should communicate with the topmen only to clarify
information on the sightings (Miyashita and Okamura, 2011). The sighting method followed the Guideline for
sighting survey under RMS (IWC, 2012). émder to conduct the survey, it is necessary to collaborate and to
consult with NRIFSF staff, who have much experience and kmowof sighting surveys for the common minke
whales using IO mode.

Biopsy sampling

In order to complement the estimate of mixing rate of J and O stocks (Annex 7), feasibility study of biopsy
sampling for genetic analysis are planned. When biopsy sampling is conducted using the Larsen gun system,
restricted closing mode will be conductgtbshidaet al, 2011).

Analytical procedure

Designbased estimator

For preliminary analysis, manlecapture distance sampling (Borchetsl, 1988, 2006; Laake 1999), which is

one of the packages in the DISTANCE grogram (Thoetaal, 2010), will beapplied to estimate abundance
considering preliminary g(0) estimate. In order to estimate parameters in the detection function from each observer,
likelihood of the markrecapture component and the distance sampling component are maximized, followed by
useof Horvitz-Thompsonrlike estimator to estimate the number of objects in the covered region (i.e. the strips
searched on the survey) (Borchetsal, 2006) and therefore abundance estimate in the survey areas can be
obtained. If sufficient sightings dugnlO mode will become available, a more sophisticated model such as the
OK model (Okamura and Kitakado, 2012) will be applied to estimate abundance taking g(0) estimate into account
using sighting data obtained in closing and IO mode so that the effexdganfates such as school size estimate

and weather condition can be estimated on the g(0) estimation

Modelbased estimator

Density Surface Modeling (DSM) (Milleet al, 2013) will be used, which is one of the packages in the
DISTANCE grogram (Thomastal., 2010). But there is room for trying other options (e.g. smoother, modeling
framework, variance estimation method etc.) to improve abundance estimates. For example, an approach
presented by Muraset al (2016) would be used as a template of thietgp analysis bearing in mind the
comments from the JARPNII final review workshop (IWC, 2016a). Sea Surface Temperature (SST), Sea Surface
Height anomaly (SSHa) and sea surface chloroghyglbncentration (Ckd) recorded by satellites and digital
seafloordepth data would be used as environmental covariates in the models. Data from ocean circulation models
such as FRAROMS would also be used as covariates. It is also planned to compare abundance frebasaadel
estimates with those from the desigased stimates. This work would be response to recommendation at the
JARPNII final review workshop (IWC, 2016a).

Inter-annual variance (Additional variance)

The approach in Kitakadet al (2012) can be used to estimate yearly variation in abundance levels due-to inter
annual change in distribution of the common minke whale population and abundance trend of the common minke
whales. By considering the intannual variance, underestimatitng tvariance of the abundance estimate can be
avoided. This work would be response to recommendation at the JARPNII review workshop (IWC, 2016a).
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Genetic markrecapture analysis

The common minke whales will be taken in sarkas 7CS, 7CN and 11. In thegb-areas, pregnant animals can

be taken. Kand&t al (2014) conducted the paternity analysis using genetic data of mietherpairs and
potential fathers of the fetus. This method estimated the number of the mature male in the stock. By applying the
method to the samples in si@ieas 7CS, 7CN and 11, mature male numbers of the O and J stocks can be obtained
if sufficient samples are available. In addition to samples from NEWREPsamples from JARPN/JARPNII
surveys can be used for this analysis.
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Annex 9

Secondary Objective I (iii)
Verify that there is no structure in thesibck common minke whale in the Pacific side of Japan

Field and laboratory work, and analytical procedure

Background

Despite considerable investment in the analyses of genetic angenetic data, different views remain in the

IWC Scientific Committee (IWC SC) on the plausibility of ssibucture within the O stock of common minke
whales in the Pacific side of Japan.témms of the 2013 RMP trials for common minke whales in the western
North Pacific, there could be only one stock (hypotheses A and B), or there could be two: a coastal (Ow) and an
offshore (Oe) stock (hypothesis C) (IWC, 2014).

After the 2013mplementdion Reviewseveral new genetic and nganetic analyses were conducted to evaluate
the plausibility of an Ow stock. The studies followed specific recommendations from the 2009 JARPNII review
workshop. All these studies provided support for a single €kstothe Pacific side of Japan (see a summary of
the studies in Annex 4). Therefore the proponents believe that the plausibility of hypothesis C is very low.

Research under this Secondary Objective involves new genetic analyses, particularly kinghgs atwalerify
that there is no structure in the O stock common minke whale.

Methods

Field work

Genetic samples

Skin tissue samples of common minke whales will be taken during NEVWNRESNd stored in 99% ethanol until
DNA extraction. In the case of biep sampling, the details of equipment and sampling procedures are described
in Annex 19.

Satellite tagging
Feasibility trials on satellite tracking will be conducted to address the question of movement across the boundaries

separating sulareas 7CS and TCfrom offshore sutareas. Under the single O stock structure, movement will

be expected across those boundaries. Also if trials are conducted late in the feeding season, it could be possible to
investigate migration routes of common minke whales to Idat#udes areas. Tracking trials will be conducted

when dedicated sighting surveys are carried out in coastal @easich occasions, total of five trials will be

attempted in the research period.

The study will be based on a pneumatic tool (ehg.wwhale tag launcher: Aerial Rocket Tag System (ARTS),
Lars Kleivane and Restech Norway A/S, Norway and satellite tag: SPOT6, Wildlife computers, WA, USA) (Isoda
et al, 2016). Satellite tags with a blubber penetratigre mount system will be shot byightool from the bow

deck. The tagged whales will be also target of biopsy sampling using the {ganrsegstem.

As the first step, satellite tagging will be carried out close to Japanese coastal waters. If a biopsy sample is obtained
from the same animakhich the satellite tags were attached to, genetic information with migrating route to
potential breeding grounds will contribute to clarify the exact stock structure.

In planning this feasibility trial, effort is spent in developing an attachment systeansultation with staff of

the National Research Institute of Far Seas Fisheries (NRIFSF, Yokohama, Japan) and Lars Kleivane from
Norway, all of whom are experienced in telemetry studies on common minke whale (see Kishiro and Miyashita,
2011).

In addition a member of the proponents will attend the @R Joint Workshop on Tag Development, Follow
Up Studies and best Practices to be held in September 2017 in Silver Spring, MD (USA) to become acquainted
with the most current tagging technologiesl @eployment methods.

Laboratory work

Genetics
Detailsof laboratory workfor genetics on common minke whale are described in Annex 7.
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Analytical procedure

Kinship analysis

At the 2014 IWC SC meeting, Tiedemaenal (2014) reported a method for finding relatives among North
Atlantic common minke whales based on microsatellite data. The method involves the investigation of the
relationship between false discovery rate and detection power.

The application of the miedd involves the following steps (see detail§iedemanret al, 2014):

1) Calculation of the locuwise relative allele frequencies for motHetus pairs.

2) Calculation of the pairwise logarithm of the odds (LOD) scores among all pairs of indévidual

3) Estimation of the walues for each LOD score of the original data set by comparing them to LOD scores
obtained in a random data set of unrelated specimens.

4) Significance is established controlling for the false discovery rate (FDR).

5) Simulatbn of a data set of 10,000 specimens with the relatedness of interest, taking into account the applicable
probabilities of locuspecific numbers of alleles identiday-descent. The detection power of a given FDR
and relatedness category will be calcudads the relative proportion of the simulated related specimens with
a LOD score equal to or exceeding the FEpecific LOD;score threshold.

This method will be used for investigating relatives among western North Pacific common minke whales, and this
information will be very valuable for verifying the single O stock scenario. Under this scenario we will expect
kinship relationship between offshore and coastal animals. For this purpose, both JARPN/JARPNII and newly
collected samples will be used.
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Annex 10

Secondary Objective I (iv)
Improve RMP trials by incorporating age data in their conditioning

Field and laboratory work, and analytical procedure

Background

The IWC SC broadly agreed on the value of age da@Tis(e.g. conditioning operating models). In the case of
common minke whale, ageing techniques have been improved and as a consequence age information is available
for a larger number of amals. Additional age data is very important for the aim of improving RMP trials, and

this is the main aim under this Secondary Objective.

Methods

Field work

Biological samples for SCAA

Procedures for samplintp obtaininformationrequired forSCAA such as age, body length and reproductive
status arelescribed in Annex 7.

Laboratory work
Biological information
Detailsof laboratory workfor biological information on common minke whale are described in Annex 7.

Analytical procedure

SCAA

Therecent availability of age data fromesterrNorth Pacific common minke whale (Maeekzal, 2016) provides

a basis to improve the accuracy of the RIgPsof IWC (2014a) for these common minke whales through taking

these data into account when conditioning these trials. In this research the new age data will be used by the
StatisticalCatchAt-Age (SCAA) assessment approach. The SCAA was applied to Antanictie whale (Punt

etal , 2014) and the SCAA model was recognized by the
examining stock dynamics for Antarctic minke whales
Annex 12.
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Annex 11

Estimates of sample size for Primary Objective | (common minke whale)

General background and rationale for the sample size on the Pacific side of Japan (sub-areas 7-9)

The SCAA assessment of Antarctic minke whale populations byeRaht(2014) was a watershed advance for

the IWC SC because, through its ability to take account of age in addition to survey abundance dat topo

the extent of recruitment chandéisat could occur, and its results did not conform particularly closely to the
behaviour predicted by the standard population models used to assess and hence to providéSadeline
baleen whale populationEigure 1 contrasts the results from an application by GOJ (2016) of theePaint

SCAA methodology to those that would follow from a FITTER approach necessitated if only catch and survey
abundance information were available (as required for the RMP).
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“Recruitment refers to the numbers of young whales added to
be determined well if onlg series of abundance estimates of the whole population are available. The availability of age

data, however, allows estimates of total population numbers to be split into the numbers of each cohort present that year.

From one survey only, such estimatesubd not be precise, but the accumulation of age data over successive years allows

for multiple estimates of the size of each cohort, and it is effectively the combination of these which ultimately allows for

reasonable estimates of annual recruitmenetotiained.
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Figure 1: Two approaches to conditioning poter83s for the | stock of Antarctic minke whales are compared. The first uses

the conventional approach for baseline trials in REBlementationswith only past catch and survey abundance estimates

(in this instance from the IDGBOWER cruises) available, and is calculated here using the FHiitBRixed-MSYR

methodology. The second uses the SCAA approach oPah(2014), as implemented by GOJ (201&hich can in addition

take age data into accduResults are shown for the 1+ population trajectory for two different values of MSYR(1+). The very

different perception of the dynamics of the population that follows once age data are available for use in the coraitioning,

show that catches haveripe en t he pri mary determinant of the popul ation’ :

The considerable difference is obvious; alidently optimal management based the scenario (and associated
sensitivities) provided by the SCAA, which can estimate recruitmieectly through the availability of age data,
would be very different to that from the deterministic stoegruitment relationship scenarios (as, e.g., the
FITTER methodology has to assume), which at best would need to consider a very wide rabgstdésts,
resulting in an inefficient approach (less allowable catch for the same perceived risk).

The Puntet al (2014) analysis constitutes an important step in contributing to the evolution of the RMP towards

a more efficient version which is baseunl loetter conditioned operating models, and is stock specific (as are the
various current AWMPS) rather than generic as at present. Age data contribute to this better conditioning through
allowing much improved estimation of recruitment and its changesnamd also be able to improve the
performance of a refined version of the RMP, as has been demonstrated in the case of Antarctic minke whales
(GOJ, 2016). The NEWRERP proposal, with its analyses, has the intent that the age data to be collected will
contribute to this evolutionary process.

The JARPN I 1 Final review workshop r eplopleamentatondor s ed
Simulation TrialISTs) for the western North Pacific minke whales are to be revised in future, the age data should
beincluded in the conditioning procegSC/66b/Rep06Report of the Expert Panel of the final review on the
western NorttPacific Japanese Special Permit program (JARPNH#H.1) The example above shows that age

data, whenever potentially available, are needed for conditioning such trials so that recruitment and its changes
may be reflected far better. This is the primary reason why the proponents support the use of agehdata for t
conditioning of the next set d6Tsfor the North Pacific common minke whale, which they understand to be
endorsed also by the IWC SC. Naturally recruitment is hardly estimable for other than past years spanned by the
collection of age data, so for fut sets ofSTsalso to best reflect underlying dynamics, age data must continue

to be collected, notwithstanding the fact that the impact of data from the first few years of NENWRiGRhe

next NP common minke whalmplementation Reviemay not be thiglarge.
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The proponents approach is entirely in line with fi
development of MPs in othereionalFisheriesManagemenOrganizatiols (RFMO). There a high premium is

placed on obtaining and imprognage data and/or on equivalent information to provide information on
recruitment changes. Further comments on this and other aspects of the use of age data in fisheries management
may be found in Adjunct 1. Furthermore Adjunct 2 provides an example ofteawvailability of age data aids

the estimation of the extent of the impact of environmental factors on recruitment-tieenusiter of importance

at this time given concerns about the possible impacts of Climate Change.

Note that while age data coulé bsed in a future RMP in a similar way to that in the proposal in Government of
Japan (2016), the primary contribution of such data remains to the condition8ifscdnd (as has proven to be
the preferred approach for other MPs internationally) thaitribution to feedback adjustments to management
measures might be through the regulacaaditioning of thdSTsrather than by changes to the MP itself.

Moving to the matter of sample size, i t nale forppter haps h
number advanced, before elaborating upon it in more detail. This rationale is that:

1 Age data are needed for improved conditioningS¥s for testing management procedures, to inform
better on recruitment chaeaipms and hence I mproves

1 Simulation results (see Adjunct 2) indicate that larger age samples would allow better estimation of
recruitment changes for this NP mingieuation

1 On the other handyperational consideratiomegardingthe practically maximum sample sizandthe
effect on the population must also be taken into account in determining the optimal sample size

1 Therefore, the optimal sample size should meet both of these criteria: thapéréionally maximal
and is also sufficient to provide meaningful improweent in the estimation of recruitment changes;
simulation resultgsee Adjunct Bindicate thais the case for this NP minke situation. (The matter of
effect on the population is dealt with in Section 4.1 of the main text of Revised Research Plan.)

To elaborate then, given the clear and widely accepted benefits in principle of the inclusion of ageing data to the
IST conditioning process, the only question that then remains is how much age data is needed to make a
meaningful improvement to that NP minke whaonditioning. A detailed calculation for this would need to be
based on the planned updated conditioned (including with the age data available at that time) set of NP minke
ISTs and consequently would need to await completion of that exercise whlah riesponsibility of the IWC

SC.

However, in the interim, much simpler computations are adequate to Hwipdoblem, and are conducted in
Adjunct 3. These are based on a simpler model broadly accepted when presented to the JARPN Il review, which
was intended to be illustrative and to assist this bounding.

Note first that the model showed performance imptowith increases in the sample size aged, and that these
improvements are meaningful over the sample sizes examined which were consistent with what was operationally
practica?. This last consideration then provides the desirable sample size, but atexdgisgthat a) the criterion

of no adverse effect on the population is met, and b) that sample size is itself sufficient to provide a meaningful
improvement in performance. The intent of the calculations of Adjunct 3 is to address this last questivg, and

is successfully achievednote that this is an exercise for which primarily only relative measures of performance
when comparing results with to those without ageing data are needed. Once the updated conditioning is complete,
that could be used to dpte these overall results, though any difference would not be expected to be large, and
the priority for such an update would not seem to be very high, and results from this bounding an illustrative
exercise are sufficient to address the immediate questio

Given the relatively slow dynamics of minke whales, coupled to the nature of the information content of age data,
the improvements 15 Ts achieved by use of these data take time to reveal their full extent (see the plots in Adjunct

3), so that there ia need to show results for projections over a number of decades, extending beyond-the time

frame of the current research program. @eiflently the results for these larger numbers of years must be taken

5 Based on the scientific knowledge on minke whale distribution around Japan, estimated sampling efforts
given the available research vessels (see Annex 21 of the proposed proposal) and the allocation of efforts to
the two target species, annual sample size of 107 for minke whales was found to be optimal and feasible.
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into account; otherwise the injudicious situatiwould arise that research with longer term benefits would never
commence because those benefits could never become evident in the short term.

In summary it is considered that the annual sample size of 107 minke whalesareasi®, which is the
maximum feasible within the operational constraints of the program, is sufficient to result in meaningful
improvement in the detection of minke whale recruitment changes.

This intended sample size applies to O stock whales. It is planned that 60% of this ssnipdaken in coastal
subareas (7CS and 7CN) and 40% in offshore-atdas (7TWR, 7E, 8 and 9). Evaluating an optimal
coastal:offshore ratio for this sample would be an enormous task technically, but it seems reasonable to expect
that a 50:50 split woule near optimal in terms of distinguishing possible differebedween the two regions

if any. Taking into account operational reasons as well, themadeenecidedo be60:40, noting that typically

such “distinguishability” performance behaves quadrat
movementway from the actual optimal split. Hence it is planned that 64 animals will be sampled in coastal sub
areas and 43 in offshore salbeas. Because around 20% of the animals iraseias 7CS and 7CN are from the J

stock (Annex 7), the sample size in the coastalaehs needs to be adjusted upwards to 80 animals in total to
achieve sampling of 64 O stock whal Thus the total sample size planned on the Pacific side of Japan becomes
123 whales.

Rationale for the sample size selected for the area north of Hokkaido (sub-area 11)

Forthe area north of Hokkaido (s@vea 11), th main objective ito estimatelie 3O mixing proportion inhis
sutarea annually with a standard error of no more than 0.1 irrespective of the true proftricample size
selected is 47. The basis for the selection of this value is explained in Adjunct 4.

Total planned sample size
With 123 whales to be taken on the Pacific side of Japan, and 47 north of Hokkaido, the total sample size planned
for common minke whales is 170.
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ADJUNCT 1

On the Use and Utility of Catch—at-Age Data in Marine Resource Assessment and Management

The inclusion of age data in fishery assessments is widespread in fishery management agencies worldwide,
including in Regional Fisheries Management Organisations (RFMOs). This use can also extend there to the
process of developing management proceduressjMfrtainly for conditioning the operating models used for
testing those MPs, and sometimes directly in the MPs themselves. Gemerafiin premium is placed on
obtaining and improving age data and/or equivalent information to provide informatrecroitment changes.

Examples of this in RFMOs are provided, for example, by:

CCAMLR: Further collection of age data for the assessment of toothfish stocks is recommended (e.g.
CCAMLR 2018.

CCSBT: Age data are used in conditioning the operating mogsdsl for MP selectiofor southern

bluefin tuna (SBT), and indirectly (through recruitmémtices) in the MP itself (e.g. CCSBT 2016

ICCAT: Age data are used in assessments of, for example, Atlantic bluefin tuna, and in the development
of operating mdels for the MP in development for that resource (EGAT 2014.

NAFO: Age data were used in conditioning the operating models for the MP previously adopted for
Greenland halibut, and are similarly in use for the revision of this MRstlwatrrently inprogress (e.g.

NAFO 2010.

WCPFC: Age data are used in the assessments of various stocks, including bigeye tutarlgygt

al. 2014.

Many of the species involved above are lingd, some to four decades which approaches the longevity of many
whale species, so that dynamics, time scales, and management concerns are not dissimilar from those for whales.
One reason that perhaps increases the priority for ageing information for the species above compared to whales is
its contribution towards estimatioof abundance in absolute termsvhale sightings surveys provide better
approximations to this than are obtainable from abundance indices for many fish species. Nonetheless the primary
improvement provided by the availability of age data is the abilipssess yeanass (recruitment) strength and

its variations. The identification of (series of) good and of poor recruitment plays an important role in the
management of these species despite their longevity, both assrégarhsing and reducimgtchlimits. Thus

there is, for example, absolute unanimity in the CCSBT Scientific Committee on the need for recruitment
monitoringinputs in the MP used to recommend catch limitsSBiT, following experience in that case of the
consequences of a run of paecruitments across the turn of the century.

These same considerations apply to whales, where the absence of age data accordingly necessitates more
conservative management than might otherwise be necessary, i.e. lower catches for the same perceived risk.

The current IWC RMP relies (historical catches aside) on the input of survey based indices of abundance (with
CVs) only. The assessment of the US Gulf of Maimieater flounder (NEFSC 2011) provides a note of caution in

this regard. If stvey indices of bundance only we considered, thatock appeareperfectly healthy; however

a full assessment taking age data into account asleetb a different appreciation, suggesting a resource
appreciably reduced in abundance over recent decades. This points again to the sound management of a marine
resource requiring that age information (in addition to subesed indices in isolation) betaimed and taken

into account whenever possible.
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ADJUNCT 2

Enhancement of the Detection of the Effects of Environmental Factors on Whale Dynamics given the
Availability of Catch—at-Age Data

Introduction

This Appendix intends to provide diustration of how the availability of catcht-age data may lead to improved
estimation of the effect of an environmental factor (or factors in combination) on whale population dynamics.
Specifically the magnituded) of the trend in an enhancement aofrétment success is estimated without and
with the availability of catctatage data, and estimation performance contrasted in terms of bias, variance and
root mean square error.

The situation modelled is loosely based on the O stock of North Padifimon minke whales, and is developed

from the model of Kitakado and Maeda (2016), and as refined further in Adjunct 3. Details of the methods applied
are set out in Appendix A. The data available to the estimator are the resultyedigyxsightings sueys of 1+
abundance, and annualcatta ge i nf or mati on with an effective (i
80.

Estimation performance for the environmental eff&t farameter is compared after 20 and after 50 years for
the two differensample sizes for cated-age data.

Results and discussion

Table 1 summarises the results for 20, and 50 year projections given 0Cagk &amples each year, while
Figures 1 plots the results.

The bottom row of Figure 1 in particular makes visualjdent that there is an improvement in precision of the
estimated trajectory of female births when the age data are also available to the estimator.

The extent of this improvement is best quantified by the statistics in Table 1 which relate to estimation
performance fos. After 20 years there is appreciable negative bias in the absence of age data and variances are
large, but the RMSE is appreciably less when age data are available. After 50 years bias and variance are
substantially reduced, and the REI8~hich still remains less if age data are provided) is reduced in that last case

to a level where a result is obtained which is almost statistically significant at the 5% level.
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Table 1: Mean, standard deviation, CV and root mean square error (RMSE) for the estimatedreental
effect on recruitment paramet@r(the true value o6 is 0.005) after periods of 20 and 50 years, and given either
an effectiven=0 orn=80 age samples each year

Femalebirths

1000

800

600

400

2

012

2022 2032

2042

2052

Femnalebirths

1200

1000

2012

20yrs 50yrs
n=0 n=80 n=0 n=80
mean 0.01393 0.00634 | 0.00662 0.00598
stdev 0.03106 0.01127| 0.00387 0.00251
Ccv 2.22993 1.77744 | 0.58345 0.41898
RMSE | 0.03217 0.01129| 0.00417 0.00268
20000 1000
18000 | ——n=0 900 — g
16000 n=80 800 — D
18000 —TRUE P — i
% 12000 L 600 M
2 10000 / + 500
S Te—— 5 A
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2042

2052

Figure 1: Toprow: Mediansfor“ t r ue” and esti mated total n whtbaadr s and
80 after 50 yearsSecond row: Median®r“ t r ue” and esti mated female births
80 (RHS), estimated after 2Md50 yearsThird row: Estimated 95%iles, some individual trajectories estimated

and “true” female births for a ywample size of 0 (LHS)
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Appendix A — Methodology

The text following sets out the equations and other general specifications of the &fikation approach
followed by details of the contributions to the dikglihood function from the differersources of data available.
QuasiNewton minimization is then applied to minimize the total negativeikadihood function to estimate
parameter values (the package AD Model Build¢Fournieret al 2012 is used for this purpose).

A.1. Population dynamics

A.1.1 NUMBERS-AT-AGE
The resource dynamics are modelled by the following set of population dynamics equations:

T EE m

0 - 0 6y Y ERE & & (A1)

0 0y Y 0, O 7Y EE a
where
0 i is the number oivhales of gendeg and agea at the start of yeay,
0 x is thecatch (in numberdf whales of gendey and agea during yeaty,
&) is the number ofalves born at the start of year
Y is the survival rat€Q  whered is the instantaneous rate of natural mortality (assumed to be

independent of gender),

& v Tis the maximum age (treated as a giusup).

A.1.2. BIRTHS
Densitydependence is assumed to act on the female component of the mature populatio

w O60 p 0p 0O U (A2)

where

0 is the average number births (of both genders) per year for a mature female in the pristine population,
0 is the resilience parameter,

a is the degree of compensation,

0 B "Q0 ; isthe number of mature females at the start of year
@ is theearliestageat-first parturition

Q is the proportion of females of agevhich have reached the age at first parturition (ogive with parameters
given in Table A.1), and
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0 is the nunber of mature females in the pristine population.

A.1.3. TOTAL CATCH AND CATCHES-AT-AGE
The catchat-ageis given by:

0 "OULRO § (A3)

where

0 i is the catckat-age, i.e. the number ahimalof genderg and agea caught during yeay,

VIS is thecommerciakelectivityof an animal of gender g and agéor yeary; when0 ;  p, the ageclass

ais said to be fully selectednd
'O ———isthe proportion of a fully selected agass that igaught.
h

B

A.1.4. INITIAL CONDITIONS
For the first yearyp) considered in the moddéhe numberatage are taken to be at unexploited equilibtiuen:

T®O L ) EE m
0 Y ERE © a& (Ad)
O Y jp Y E&E a

Input values for the model parameters and data were selected to give a typical population trajectory, which is at
about 50% of carrying capacity in the year the projections start (see Tables Al and A2).

A.2. Projections

For each simulation the population is projected forward using equation Al and a constant catch of 107 animals
per year.

Future recruitments include residuals and an environmental €fedd.005 which reflects @.5%increaseper
annumin recruitment (density dependent effeassde)

i

W p Ow cnpﬁi)ﬁp 0 p oo Q (A5)

« CAT AOAOR Ah, £AOWith, & 8
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Future observed abundance indices are computed as:

O B (6.Q (A6)

- AOA CAT AGAMAA waQl Im] v

Future catckat-age data are generated under the assumption of a multirenoiatistribution:

68 B 0"wii 0 0r (A7)

where
0 ﬁ is the observedumberof whale of agea and gendeg caugh in yeary for simulationi,
Op is the ageing error matrix (Table A3), and

i is the age readability at agdor genderg (Table A4).

The standardised residuals are computed as:
B f B f

o~ B 1) 7B 0
1 E h h h h (A8)

(A9)

B

A.3. The likelihood function

The model is fitted tprojected estimates of total (1+) numb@rem surveysvery six years, starting in the first
year of the projectiordndannualcatchat-agedata to estimate model parameters. Contributions by each of these
to the negative of the lelikelihood ( & €) are as follows.

A.3.1 ESTIMATES OF TOTAL (1+) NUMBERS

a B — (AL0)

with

S

- &0 aB Q"% (A11)
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A.3.2. COMMERCIAL CATCHES-AT-AGE
The contribution of the catelitagedata to the negative of the ligelihood fundion under the assumption of a
multinomial error distribution is given by:

(A12)

A.3.3. FEMALE BIRTHS
The following penalty added to the negative-lis@lihood given the variability about the steoécruitment
relationship:

nQE B —  (A13)

The model assumes an unexploited equilibrium age structure in the starting year (1986)iriidlgle parameters
of the modehreK, the environmental effe€, and theannualrecruitment residuals .
References

Fournier, D.A., Skaug, H.J., Ancheta, J., lanelli, J., Magnusson, A., Maunder, M.N., Nielsen, A., and Sibert, J.
2012. AD Model Builder: using automatic differentiation for statatinference of highly parameterized
complex nonlinear models. Optim. Methods Softw. 27:239.

122


http://tandfonline.com/doi/abs/10.1080/10556788.2011.597854
http://tandfonline.com/doi/abs/10.1080/10556788.2011.597854
http://tandfonline.com/doi/abs/10.1080/10556788.2011.597854

Table Al: Model parameter valueassumedNote that maturity and selectivity are logistic, withreferring to
the earliest age at whidirst parturition can occur.

Parameter Value

Carrying capacity, i< 4160

Initial year, yy 1930

Age at first parturition, ay, 5

Age-at-50% maturity 7

Steepness of the ascending 12

limb of the maturity ogive -

Age-at-50% selectivity 4

Steepness of the ascending 12

limb of the selectivity ogive -
Natural mortality, M,

4- 0.085000

5 0.077500

6 0.072098

7 0.066696

8 0.061295

0 0.055893

10 0.050491

11 0.045089

12 0.039688
13 0.034286
14 0.028884
15 0.023482

16  0.018080
17 0.012679

18 0.007277

19 0.001875

20+ 0.115000
MSYR(mat) 1%

Resilience parameter 0.12053

Degree of compensation 2.38475
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Table A2: Historical male and femalechesassumed.

2 9 g 9
1930 3 3 1971 81 81
1931 4 4 1972 97 97
1932 5 5 1973 165 165
1933 6 6 1974 121 121
1934 9 9 1975 104 104
1935 9 9 1976 107 107
1936 6 6 1977 84 84
1937 15 15 1978 124 124
1938 17 17 1979 122 122
1939 19 19 1980 124 124
1940 20 20 1981 123 123
1941 16 16 1982 105 105
1942 19 19 1983 97 97
1943 26 26 1984 132 132
1944 20 20 1985 118 118
1945 18 18 1986 112 112
1946 29 29 1987 111 111
1947 36 36 1988 11 11
1948 43 43 1989 11 11
1949 42 42 1990 11 11
1950 58 58 1991 11 11
1951 61 64 1992 11 11
1952 82 82 1993 11 11
1953 63 63 1994 21 21
1954 77 77 1995 60 60
1955 101 101 1996 38 38
1956 124 124 1997 60 60
1957 101 101 1998 60 60
1958 150 150 1995 47 47
1959 78 78 2000 27 27
1960 73 73 2001 58 58
1961 94 94 2002 71 71
1962 71 71 2003 73 73
1963 63 63 2004 82 82
1964 80 80 2005 100 100
1965 94 94 2006 93 93
1966 102 102 2007 94 94
1967 86 86 2008 80 80
1968 72 72 2005 77 77
1969 71 71 2010 57 57
1970 97 97 2011 58 58
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Table A3: Ageing error matrix.

Expected age in observation

47 48 49 50

46

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

12

10

0

0.14

0

0

0

0 0.01 0.21 0.55 0.21 0.01

0

0

0 0.02 0.23 0.50 0.23 0.02

0

0

0 0.03 0.24 0.47 0.24 0.03

0

0

0 0.04 0.24 0.43 0.24 0.04

0
0

0

0 0.05 0.24 0.40 0.24 0.05

0

0 0.01 0.06 0.24 0.38 0.24 0.06 0.01

0

0

0 0.01 0.07 0.24 0.36 0.24 0.07 0.01

0

0

0 0.01 0.08 0.24 0.34 0.24 0.08 0.01

0

0

0 0.02 0.09 0.23 0.32 0.23 0.09 0.02

0

0

0 0.02 0.10 0.23 0.30 0.23 0.10 0.02

0
0

0

0 0.03 0.10 0.22 0.29 0.22 0.10 0.03

0

0 0.01 0.03 0.11 0.22 0.28 0.22 0.11 0.03 0.01

0

0

0 0.01 0.04 0.11 0.21 0.26 0.21 0.11 0.04 0.01

0

0

0 0.01 0.04 0.11 0.21 0.25 0.21 0.11 0.04 0.01

0

0

0 0.01 0.05 0.12 0.20 0.24 0.20 0.12 0.05 0.01

0

0

0 0.02 0.05 0.12 0.20 0.23 0.20 0.12 0.05 0.02

0
0

0

0 0.02 0.05 0.12 0.19 0.22 0.19 0.12 0.05 0.02

0

0 0.01 0.02 0.06 0.12 0.19 0.22 0.19 0.12 0.06 0.02 0.01

0

0

0 0.01 0.02 0.06 0.12 0.18 0.21 0.18 0.12 0.06 0.02 0.01

0

0

0 0.01 0.03 0.06 0.12 0.18 0.20 0.18 0.12 0.06 0.03 0.01

0

0

0 0.01 0.03 0.07 0.12 0.17 0.20 0.17 0.12 0.07 0.03 0.01

0

0

0 0.01 0.03 0.07 0.12 0.17 0.19 0.17 0.12 0.07 0.03 0.01

0

0

0 0.01 0.03 0.07 0.12 0.17 0.18 0.17 0.12 0.07 0.03 0.01

0
0

0

0 0.01 0.04 0.07 0.12 0.16 0.18 0.16 0.12 0.07 0.04 0.01

0

0 0.01 0.02 0.04 0.07 0.12 0.16 0.17 0.16 0.12 0.07 0.04 0.02 0.01

0

0

0 0.01 0.02 0.04 0.08 0.12 0.15 0.17 0.15 0.12 0.08 0.04 0.02 0.01

0

0

0.12 0.08 0.04 0.02 0.01

0 0.01 0.02 0.04 0.08 0.12 0.15 0.16 0.15

0

0

0 0.01 0.02 0.04 0.08 0.12 0.15 0.16 0.15 0.12 0.08 0.04 0.02 0.01

0

0

0 0.01 0.02 0.05 0.08 0.11 0.14 0.16 0.14 0.11 0.08 0.05 0.02 0.01

0
0

0

0 0.01 0.02 0.05 0.08 0.11 0.14 0.15 0.14 0.11 0.08 0.05 0.02 0.01

0

0 0.01 0.01 0.03 0.05 0.08 0.11 0.14 0.15 0.14 0.11 0.08 0.05 0.03 0.01 0.01

0

0

0.08 0.11 0.14 0.14 0.14 0.11 0.08 0.05 0.03 0.01 0.01

0 0.01 0.01 0.03 0.05

0

0

0 0.01 0.01 0.03 0.05 0.08 0.11 0.13 0.14 0.13 0.11 0.08 0.05 0.03 0.01 0.01

0

0

0 0.01 0.02 0.03 0.05 0.08 0.11 0.13 0.14 0.13 0.11 0.08 0.05 0.03 0.02 0.01

0

0

0 0.01 0.02 0.03 0.05 0.08 0.11 0.13 0.13 0.13 0.11 0.08 0.05 0.03 0.02 0.01

0

0

0 0.01 0.02 0.03 0.06 0.08 0.11 0.12 0.13 0.12 0.11 0.08 0.06 0.03 0.02 0.01

0
0

0

0 0.01 0.02 0.03 0.06 0.08 0.10 0.12 0.13 0.12 0.10 0.08 0.06 0.03 0.02 0.01

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.13 0.12 0.10 0.08 0.06 0.04 0.02 0.01 0.01

0

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.02 0.01 0.01

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.02 0.01 0.01

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.02 0.01

0

0 0.01 0.01 0.03 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.03

0
0

0 0.01 0.02 0.03 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04
0 0.01 0.01 0.02 0.03 0.05 0.07 0.09 0.11 0.12 0.13 0.12 0.11 0.09 0.07

0

0 0.01 0.01 0.02 0.03 0.05 0.07 0.09 0.11 0.13 0.13 0.13 0.11 0.09

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.14 0.14 0.12

0
0

0 0.01 0.02 0.03 0.05 0.07 0.09 0.12 0.14 0.16 0.16 0.16

0 0.01 0.01 0.02 0.04 0.05 0.08 0.11 0.14 0.17 0.18 0.19

0/0.86

1/0.16 0.67 0.16
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Table A4: Age readability proportion for males and females.

Age Males  Females
0 0.1981 0.1998
1 0.2047 0.2134
2 0.2764 0.2757
3 0.4232 0.3906
4 0.4874 0.4678
5 0.5042 0.4969
6 0.5091 0.5067
7 0.5109 0.5102
8 0.5117 0.5116
9 0.5121 0.5123

10 0.5123 0.5126
11 0.5125 0.5128
12 0.5125 0.5129
13 0.5126 0.5129
14 0.5126 0.5130
15 0.5127 0.5130
16 0.5127 0.5130
17 0.5127 0.5130
18 0.5127 0.5130
19 0.5127 0.5130

20+ 0.5127 0.5130
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ADJUNCT 3
Analyses underlying choice of sample size for Primary Objective | (common minke whale) for the Pacific
side of Japan (sub-areas 7-9)

Introduction

This Adjunct provides the details of @aHustrative exampleof the extent of improvement achievable for the
assessment of the dynamics of the O stoakesfternNorth Pacific common minke whales in relation to the size
of the sample taken to provide age data.

The approach followed is founded on the SCAA methagloépplied to this stock by Kitakado and Maeda (2016),
which is used to generate future data in a simulation testingdoithe intent is tdllustrate how well, using

the SCAA methodology to analyse the future data generated, it is possible to datgesdh recruitment (strictly

in the number of recruits per adult female)specifically whether the sample sizes proposed do secure a
meaningful improvement in this detectability

Data and Methodology

The data used for these analyses are set outpeigix A. Appendix B provides details of the SCAA assessment
methodology. Note that this remains as in Kitakado and Maeda (2016), and has not been extended to incorporate
some of the suggestions made by the 2016 JARPNII review panel, such as allowmmdahdped selectivity.

The reason is that those extensions are not of particular pertinence to the issue under examitietion
illustrative exercisehere, and are considered to better await subsequent work when the NP minke RMP trials are
re-conditional on a basis that includes the use of age data, when they will likely also estimate ratherfilvan pre
natural mortality (note that estimates of natural mortality at age for larger ages and the extent of doming in the
selectivity function are confounded).

Appendix C details how the population model of Appendix B is used to generate the future data required to test
how well the SCAA approach can estimate future recruitments. These data comprise annual catches at age as well
as sixyearly estimates of popation abundance. Note that the effects of ageing error are incorporated in both the
assessment (Appendix B) and in the projections (Appendix C). The age data are generated using a multinomial
distribution, but analysis of existing data suggests somedisgersion. Appendix D explains this and how it is

taken into account.

Results

Results are presented to shfimst the dependence on (aged) sample sizeafitHectability of a 30%ecrease

in recruits per adult female. Changes of such a magnitude osfatisely short period are evident from the SCAA
assessments of Antarctic minke whales (GOJ, 2015). For the scenario examined, this change is assumed to take
place 10 years into the projection period (corresponding t@)202

The second scenario considéiincludes instead a 30¢¢crease in recruits per adult female, taking place 10 years
into the projection period.

The third scenario considered is based on the recruitment variability evident for Antarctic minke (stocks | and P)
as estimated in SCAA relssi for Antarctic minke whales reported to the 2016 annual meeting of the Scientific
Committee. The 1970010 vector: of moving averages for recruitment variability (renormalized so that the
1970 value is 1see Table for | and P stocks) is used to jeot recruitment forward from 2011 (using the 1971

value) onwards, with the 2051 value taken to apply to all years from 2052 onwards.-gpe@resoving average

is used to eliminate some of the estimation error around the real underlying trend; valués p8i70 are not

used as they reflect more model assumptions than being informed by the actual age data. Equation C8 (see
Appendix Q for future births is modified:

S 60 o (1)

Results are shown for tamation of O-stocktrajectoriesin termsof annualfemale births. They compare across

di fferent * mul t inhforrthe achuisitios afmge linrmationz(sees Apgpendix D for how these
“effective” sizes are related to a-digparsan). Figuelrgpbrs si zes
results for ascenario which considers a 30% drop in recruits per adult female aftef'tgeat(of the projections
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for the AO1_1 RMP trial (IWC, 2014) which sets MSYR(mature) equal to 1%. The reseltshawn for
estimation afte0 and after 8 years, and include both medians avam plots (for ten realisations/individual
trajectories, and also showing the 90% probability envelopes shéitpale 2 showsimilar results for this same
situation except that recruits per adult &enincrease instead of decreasing by 30%. Figure 3 shows such results
for the AO1_1 triafor P stock MSYR(mature) 1% equivalent recruitment variations

Theseillustrative results show clearly that the recruitment change is not detected in the absegeedata.
Furthermore detectability improves with both an increasing age sample size and a longer period of data availability,
and is meaningful for the sample sine§0) proposed (even after 20 years). Note that after adjustment fer over
dispersion asnidicated in Appendix D, this effective sample siz&=0 is increased to an actual size of 107.
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Table 1: Moving averages of recruitment variability (renormalized so thatthes forl970for Antarctic minke
and for2011 for the assumed projected values for the North Pacific O stock of minke whalgs®ne Antarctic
values correspond to those reporfedthe | and P stockef Antarctic minke whale$or an MSYR of 1%in
analyses presented by Kitakado to the 2016 imgetf the IWC Scientific CommitteeThe 19762010 values
from the Antarcticare used in the projections for the 2051 periodor the North Pacific, with values being
kept constant after 2051

Year I-stock (1%) P-stock (1%)
Antarctic  North Pacific
1970 2011 1.0000 1.0000
1971 2012 0.9126 0.9964
1972 2013 0.8973 0.9739
1973 2014 0.8204 0.9444
1974 2015 0.6548 0.8903
1975 2016 0.6164 0.7994
1976 2017 0.6395 0.7106
1977 2018 0.5629 0.6338
1978 2019 0.5564 0.5823
1979 2020 0.6362 0.5473
1980 2021 0.6759 0.5475
1981 2022 0.7580 0.6199
1982 2023 0.8806 0.6581
1983 2024 0.9840 0.6786
1984 2025 0.9714 0.6824
1985 2026 1.1005 0.6860
1986 2027 1.0904 0.6196
1987 2028 1.0511 0.5675
1988 2029 0.9935 0.5201
1989 2030 1.0772 0.5039
1990 2031 1.0321 0.4938
1991 2032 1.0715 0.4973
1992 2033 1.0963 0.5278
1993 2034 1.3100 0.5197
1994 2035 1.3289 0.5045
1995 2036 1.4931 0.5570
1996 2037 1.5884 0.6024
1997 2038 1.6565 0.6185
1998 2039 1.6914 0.7480
1999 2040 1.7960 0.8030
2000 2041 1.7229 0.8751
2001 2042 1.7694 0.8129
2002 2043 1.7485 0.7998
2003 2044 1.6526 0.6842
2004 2045 1.5270 0.6529
2005 2046 1.5480 0.5344
2006 2047 1.4261 0.6040
2007 2048 1.5137 0.6128
2008 2049 1.5242 0.6493
2009 2050 1.5664 0.7044
2010 2051+ 1.5430 0.7387
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Figure 1: Estimates of female births for scenafif61_1, with MSYR 1% recruitments, with a 30% drop in

(per capita) recruitment after 10 years. The left side plots compare medians of estimates after 20 and after 50
years with the true values. The right side pkitew worms (individual realizations) after 50 years together with
90% probability envelopes (shaded). The rows refl
for age, ranging from=0 ton=120.
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Figure 2: Estimates of female births for scenafi6l_1, with MSYR 1% recruitments, with a 30% increase
in (per capita) recruitment after 10 years. The left side plots compare medians of estimates after 20 and after
50 years with the true values. The right side plots show worms (individual realizations) after 50 years together

with 90% probability envelopes (shaded). The rows reflect different effecti ( i . e . “independent "

sizes for age, ranging fronx0 ton=120.
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Figure 3: Estimates of female births for scenadd1_1, for P stock MSYR 1% equivalent recruitment
variations. The left side plots compare medians of estimates after 20 and after 50 years with the true values. The
right side plots show worms (individual realizations) after 50 years together with 90% probability envelopes

(shaded). The rows reflect differenteffece (i . e. “i ndependent”) annntl sampl

to n=120.

132



Appendix A - The data

The catches assumed by regions/stocks for males and females separately are given in Table A1 (Cherry Allison,
pers. commn). These catches are medigputs from trials AO1_1/4 which are detailed in IWC (2014). For the

one stock hypotheses, the catches for males and females have been split by region corresponding to OW and OE
(see details given below), assuming the same OW:OE proportions as thesednd¢isponding C01_1 and C01_4

trials.

The numbers assumed for mature females in 2000 are provided in Table A2. They correspond to deterministic
values for the associated trials, kindly provided by Cherry Allison.

Table A3 gives the males and femalekhbasat-age from JARPN surveys for the regions corresponding to OW
and OE. Catches in st@reas 8, 9 and 7E have been assigned to region/stock OE. Catchesareasubl, 7CN
and 7CS have been assigned to region/stock OW. Catches-aresufWR have beeassumed to belong to
region/stock OE if taken east of 145E and OW otherwise.

Table A4 lists the life history parameters used (IWC, 2014).
The ageing error matrix is given in Table A5 and is taken to be the same for males and females, across regions.
The sexspecific age readability vectors are listed in Table A6. The assumed proportion of the total sample of

males and females in each region, based on averages over th202@0period for JARPN and JARPNII is
shown in Table A7.
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Table Al: Historical male and female minkatches assumeddee text above for source).

AD1_1 AD1_4
Regions corresponding to: Regions corresponding to: Regions corresponding to: Regions corresponding to:
ow OE ow OE ow OE ow OE
g ¢ & @ g ¢ & @ g ¢ 4 @ g ¢ & @
1930 4 2 o] o] 1971 58 55 23 26 1930 4 3 0o o0 1971 60 57 26 29
1931 4 2 o] 1 1972 39 69 35 50 1931 4 2 0 1 1972 39 72 38 55
1932 6 4 o] o] 1973 75 85 81 89 1932 7 5 0o o0 1973 76 38 87 94
1933 6 5 o] o] 1974 66 67 47 62 1933 7 5 0o o0 1974 68 69 51 65
1934 10 5] o] 1 1975 B8 70 32 38 1934 11 B o 1 1975 71 73 36 40
1935 10 6 o] 1 1976 45 59 47 63 1935 10 6 1 1 1976 46 61 51 68
1936 7 4 o] 1 1977 66 39 32 31 1936 8 4 0 1 1977 69 39 36 33
1937 18 11 o] o] 1978 122 30 10 36 1937 20 12 0o o0 1978 135 85 11 38
1938 20 13 1 o] 1575 136 56 & 44 1938 23 14 1 0 1875 150 58 10 46
1939 22 13 1 2 1980 EE] 66 22 61 1939 24 14 2 2 1980 107 68 25 65
1940 25 15 o] o] 1981 120 65 17 44 1940 28 16 0o o0 1981 131 66 20 48
1941 19 10 1 1 1982 EE] 70 4 37 1941 20 12 2 1 1982 110 74 4 39
1542 21 13 1 2 1583 83 78 3 28 1942 23 14 2 2 1583 93 83 4 25
1943 32 18 o] 1 1984 100 79 30 55 1943 36 20 0 1 1984 108 82 33 58
1944 25 14 o] 1 1985 108 60 20 48 1944 28 16 0 1 1985 117 60 22 51
1945 21 13 o] 1 1986 100 70 12 41 1945 24 14 0 1 1986 109 71 13 43
1546 30 18 2 7 1587 110 64 11 36 1946 32 12 2 7 1587 115 66 12 37
1947 35 22 3 11 1988 9 11 o] 2 1947 37 23 4 11 1988 8 10 o] 2
1948 33 23 8 21 1989 9 11 o] 2 1948 35 22 10 23 1989 9 11 o] 2
1949 36 26 5 16 1950 9 11 o] 2 1949 38 26 6 17 1950 8 10 o] 2
1550 54 33 9 20 1591 9 11 o] 2 1550 59 33 11 22 1591 8 11 o] 1
1951 54 33 7 33 1952 9 11 o] 2 1951 58 32 8 36 1952 8 11 o] 1
1952 52 55 9 48 1953 9 11 o] 2 1952 56 56 10 52 1953 8 10 o] 2
1953 42 42 14 27 1954 7 10 19 5 1953 44 43 17 30 1954 7 10 20 5
15954 34 34 26 59 1995 6 10 93 11 1954 34 32 29 63 1995 6 9 93 12
1955 66 59 17 59 1996 27 12 27 9 1955 70 59 21 B5 1996 27 12 27 9
1956 92 70 29 56 1957 7 10 38 15 1956 98 72 34 B0 1957 7 10 38 15
1957 64 68 13 56 1958 14 10 83 13 1957 69 69 15 61 1958 14 10 83 13
1958 83 95 a8 k] 15595 42 17 15 15 1958 86 96 44 91 15595 43 17 18 14
1959 47 53 18 38 2000 21 15 16 1 1959 49 53 21 42 2000 21 15 16 1
1960 41 49 18 38 2001 29 11 67 8 1960 43 50 20 41 2001 29 11 67 8
1961 54 63 23 47 2002 65 37 36 3 1961 56 64 27 52 2002 64 37 36 3
1562 33 41 21 44 2003 28 30 80 8 1962 36 41 23 47 2003 28 31 80 8
1963 36 42 16 31 2004 57 22 74 10 1963 37 41 18 35 2004 56 22 74 10
1964 51 61 14 33 2005 77 53 57 13 1964 53 64 17 37 2005 77 53 56 13
1965 39 73 29 46 2006 63 46 68 8 1965 39 75 32 51 2006 63 46 67 7
1966 57 79 30 37 2007 100 65 21 2 1966 59 82 33 42 2007 98 64 21 2
1967 42 59 25 46 2008 48 51 52 8 1967 42 58 28 50 2008 47 51 51 8
1968 40 61 10 33 2009 61 56 28 8 1968 42 63 11 36 2009 60 55 27 8
1969 25 32 23 62 2010 49 49 12 4 1969 24 31 25 B5 2010 47 48 12 4
1570 66 65 24 39 2011 33 30 34 18 1970 69 67 27 43 2011 63 45 1 2
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Table A2: Number of mature females in 2000 (from NP mihn&a@s — see text above Cherry Allisson, pers.
commn).Only the AO1_1 scenario is considered here.

Vear Number of
mature females
AD1_1: (0] 2000 9562
A01_4: (0] 2000 9581
co1_1: Ow 2000 2000
OE 2000 8119
co1_4: OwW 2000 1894
OE 2000 8071
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Table A3: Catchatage data from JARPN and JARPN Il surveys for regions corresponding to OW and OE.

Region OW, males

19 20+

11 12 13 14 15 16 17 18

10

0

Year

0
0
0
0
1
1
2
2
a
2
2
5
2
1

1996 0

1999 0

2000 0

2001 O

2002 0

2003 O

2004 0

2005 0

2006 O

2007 O

2008 0

2009 0

2010 0

2011 O

Region OW, females

19 20+

11 12 13 14 15 16 17 18

10

0

Year

0
0
0
1
0
2
3
a4
2
5
3
5]
6
2

1996 0

1999 0

2000 0

2001 O

2002 0O

2003 0

2004 0O

2005 0

2006 0O

2007 O

2008 0

2009 0

2010 O

2011 O

Region OE, males

19 20+

11 12 13 14 15 16 17 18

10

0

Year

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1994 0

1985 0

199 0

1997 0

10

1998 0

1999 0O

2000 O

12

2001 O

2002 0

18
11

2003 0

2004 0

2005 0O

2006 0O

2007 0

2008 0O

2009 0

2010 0

Region OE, females

19 20+

11 12 13 14 15 16 17 18

10

0

Year

0
0
0
0
0
0
0
0
0
0
1
0

1995 0

1996 0

2001 O

2002 0O

2003 0O

2004 0

2005 0O

2006 0O

2008 0

2009 0

2010 0

2011 O
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Table A4: Life history parameter values (as ithed for thelSTs detailed in IWC (2014))'he maturity ogive is
logistic, withan the earliest age at which first parturition can occur.

Parameter Value
Age at first parturition 5
Age-at-50% maturity 7

Steepness of the
ascending limb of the 1.2
maturity ogive
Natural mortality:
4- 0.085000
0.077500
0.072098
0.066696
0.061295
0.055893
10 0.050491
11 0.045089
12 0.039688
13 0.034286
14 0.028884
15 0.023482
16 0.018080
17 0.012679
18 0.007277
19 0.001875
20+ 0.115000
MSYR=1% MSYR=4%
Resilience parameter 0.12053 0.48523
Degree of compensation 2.38475 2.37389

Ww e ~ o u
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Table A5: Ageing error matrix.

Expected age in observation

47 48 49 50

46

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

12

10

0

0

0
0.01

0

0.21 0.55 0.21

0 0.01
0

0

0 0.02 0.23 0.50 0.23 0.02

0

0

0 0.03 0.24 0.47 0.24 0.03

0

0

0 0.04 0.24 0.43 0.24 0.04

0
0

0

0 0.05 0.24 0.40 0.24 0.05

0 0.01
0

0

0.06 0.24 0.38 0.24 0.06 0.01

0

0 0.01 0.07 0.24 0.36 0.24 0.07 0.01

0

0

0 0.01 0.08 0.24 0.34 0.24 0.08 0.01

0

0

0 0.02 0.09 0.23 0.32 0.23 0.09 0.02

0

0

0 0.02 0.10 0.23 0.30 0.23 0.10 0.02

0
0

0

0 0.03 0.10 0.22 0.29 0.22 0.10 0.03

0

0 0.01 0.03 0.11 0.22 0.28 0.22 0.11 0.03 0.01

0

0

0 0.01 0.04 0.11 0.21 0.26 0.21 0.11 0.04 0.01

0

0

0 0.01 0.04 0.11 0.21 0.25 0.21 0.11 0.04 0.01

0

0

0 0.01 0.05 0.12 0.20 0.24 0.20 0.12 0.05 0.01

0

0

0 0.02 0.05 0.12 0.20 0.23 0.20 0.12 0.05 0.02

0
0

0

0 0.02 0.05 0.12 0.19 0.22 0.19 0.12 0.05 0.02

0

0 0.01 0.02 0.06 0.12 0.19 0.22 0.19 0.12 0.06 0.02 0.01

1]

0

0 0.01 0.02 0.06 0.12 0.18 0.21 0.18 0.12 0.06 0.02 0.01

0

0

0 0.01 0.03 0.06 0.12 0.18 0.20 0.18 0.12 0.06 0.03 0.01

0

0

0 0.01 0.03 0.07 0.12 0.17 0.20 0.17 0.12 0.07 0.03 0.01

0

0

0 0.01 0.03 0.07 0.12 0.17 0.19 0.17 0.12 0.07 0.03 0.01

0

0

0 0.01 0.03 0.07 0.12 0.17 0.18 0.17 0.12 0.07 0.03 0.01

0
0

0

0 0.01 0.04 0.07 0.12 0.16 0.18 0.16 0.12 0.07 0.04 0.01

0

0 0.01 0.02 0.04 0.07 0.12 0.16 0.17 0.16 0.12 0.07 0.04 0.02 0.01

0

0

0 0.01 0.02 0.04 0.08 0.12 0.15 0.17 0.15 0.12 0.08 0.04 0.02 0.01

0

0

0 0.01 0.02 0.04 0.08 0.12 0.15 0.16 0.15 0.12 0.08 0.04 0.02 0.01

0

0

0 0.01 0.02 0.04 0.08 0.12 0.15 0.16 0.15 0.12 0.08 0.04 0.02 0.01

0

0

0 0.01 0.02 0.05 0.08 0.11 0.14 0.16 0.14 0.11 0.08 0.05 0.02 0.01

0
0

0

0.14 0.11 0.08 0.05 0.02 0.01

0 0.01 0.02 0.05 0.08 0.11 0.14 0.15

0

0 0.01 0.01 0.03 0.05 0.08 0.11 0.14 0.15 0.14 0.11 0.08 0.05 0.03 0.01 0.01

0

0

0 0.01 0.01 0.03 0.05 0.08 0.11 0.14 0.14 0.14 0.11 0.08 0.05 0.03 0.01 0.01

0

0

0 0.01 0.01 0.03 0.05 0.08 0.11 0.13 0.14 0.13 0.11 0.08 0.05 0.03 0.01 0.01

0

0

0.08 0.11 0.13 0.14 0.13 0.11 0.08 0.05 0.03 0.02 0.01

0 0.01 0.02 0.03 0.05

0

0

0 0.01 0.02 0.03 0.05 0.08 0.11 0.13 0.13 0.13 0.11 0.08 0.05 0.03 0.02 0.01

0

0

0 0.01 0.02 0.03 0.06 0.08 0.11 0.12 0.13 0.12 0.11 0.08 0.06 0.03 0.02 0.01

0
0

0

0 0.01 0.02 0.03 0.06 0.08 0.10 0.12 0.13 0.12 0.10 0.08 0.06 0.03 0.02 0.01

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.13 0.12 0.10 0.08 0.06 0.04 0.02 0.01 0.01

0

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.02 0.01 0.01

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.02 0.01 0.01

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.02 0.01

0

0 0.01 0.01 0.03 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04 0.03

0
0

0 0.01 0.02 0.03 0.04 0.06 0.08 0.10 0.12 0.12 0.12 0.10 0.08 0.06 0.04
0 0.01 0.01 0.02 0.03 0.05 0.07 0.09 0.11 0.12 0.13 0.12 0.11 0.09 0.07

0

0 0.01 0.01 0.02 0.03 0.05 0.07 0.09 0.11 0.13 0.13 0.13 0.11 0.09

0

0 0.01 0.01 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.14 0.14 0.12

0
0

0 0.01 0.02 0.03 0.05 0.07 0.09 0.12 0.14 0.16 0.16 0.16

0 0.01 0.01 0.02 0.04 0.05 0.08 0.11 0.14 0.17 0.18 0.19

0/0.86 0.14

1/0.16 0.67 0.16

2|0.01 0.19 0.60 0.19 0.01

3

10

12
13
14
15
16
17
18
19
20
21

22
23

=
o

n
~N

o
~

ade ana]

27
28
29
30
31

32
33

34
35
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39
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47
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Table A6: Age readabilityproportion for males and females. These values were obtained by fitting logistic curves
to the data available.

Age Males  Females
0 0.1981 0.1998
1 0.2047 0.2134
2 0.2764 0.2757
3 0.4232 0.3906
4 0.4874 0.4678
5 0.5042 0.4969
6 0.5091 0.5067
7 0.5109 0.5102
8 0.5117 0.5116
9 0.5121 0.5123

10 0.5123 0.5126
11 0.5125 0.5128
12 0.5125 0.5129
13 0.5126 0.5129
14 0.5126 0.5130
15 0.5127 0.5130
16 0.5127 0.5130
17 0.5127 0.5130
18 0.5127 0.5130
19 0.5127 0.5130

20+ 0.5127 0.5130

Table A7: Assumed proportion of the total sample of males and females in each region, based on averages over
the 20062010 period for JARPMNNd JARPNII.

Males Females

ow 0.471 0.279

OE 0.200 0.050
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Appendix B - The Statistical Catch-at-Age Model

The text following sets out the equations and other general specifications of the SCAA followed by details of the
contributions to the logikelihood function from tle different sources of data available. Qtdsivton
minimization is then applied to minimize the total negativelibglihood function to estimate parameter values

(the package AD Model Build&f (Fournieret al., 2012) is used for this purpose).

B.1. Population dynamics

B.1.1 NUMBERS-AT-AGE

The resource dynamics are modelled by the following set of population dynamics equations:

T EE m

0 5 0 65 Y ERE & & (B1)

0 0 Y 0, O 7Y EE 6
where
0 is the number of animal of gendgand agea at the start of yeay,
0 j is the catch (in number) of animal of gendeand agea during yealy,
@ is the number of calves born to females at the start ofyyear
Y is the survival raté whered is the instantaneous rate of natural mortality (assumed to be

independent of gender),

& v Tis the maximum age (treated as a giusup).

B.1.2. BIRTHS

Density-dependence is assumed to act on the female component of the mature population.

w 60 p o0p 0O U Q (B2)

where

0 is the average number of births (of both genders) per year for a mature female in the pristine population,
0 is the resilience parameter (see Table A4),

a is the degree of compensation (see Table A4),

0 B "Q0 j isthe number of mature' females at the start of year

(@) is theearliestageatfirst parturition (see Table A4);
Q is the proportion of mature female of age
0 is the number of mature females in the pristine population, and

- EOIbimh, with ,, ™ 8

140



B.1.3. TOTAL CATCH AND CATCHES-AT-AGE

The catchat-age is given by:

¢

s ooy (B3)
where
0 r? is the catckatage, i.e. the number of animal of gendesind agea caught during yeay in regionk

(wherek refers to inshore/offshorg)

0 ﬁ is the commercial selectivity of an animal of gengand agea for yeary in regionk; whenv ;  p,
the ageclassais said to be fully selected, and
§ f
o" P — is the proportion of a fully selected age class that is canghgionk.

h h

B.1.4. INITIAL CONDITIONS

For the first year Yo) considered in the model (here 1930), the numbeage are taken to be at unexploited
equilibrium i.e.:

@O0 ) EE
) Y ERE © a& (B4)

h
6. Y jp Y EE a

B.2. The likelihood function

The model is fitted to estimates of mature female numdnedscatckat-age data to estimate model parameters.
Contributions by each of these to the negative of the (penal@agptikelihood ( & €) are as follows.

Mature female numbers

a8 B —— (B5)
with
- ag0 a&B Q0 j (B6)
where
‘0 is the estimate of mature female numbers in yeand

mWip Eldd cnnmE8A8 OOALZEAEAT O1 U ©1 x O &£ OAA AT A AGAAOD
" ] U W ¢mpgG

Commercial catcheat-age

The contribution of the cateaitage data to the negative of theddglihood function under the assumption of a
multinomial error distribution is given by:
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ae B ik csF'?déB - (B7)
ﬁ

where
0 Q is the observed number of whale of @ggnd gendeg caught in yeay in regionk,
0 Q is the modepredicted number of whale of ageand gendeg caught in yeayin regionk,
where
6f B 0"l o 0; (B8)
with

Oy being the ageingrror matrix (Table Al and
i being the age readability at agéor genderg (Table A§.

The standardised residuals are computed as:

~ o B ~ ~ B ~
_ E h h ; h h (Bg)
h

; (B10)

Female birthgrecruitmentyesidualsare defined by:

S 606 p 6p O 0 Q (Bl
wheree f r @ nmh, with, T& v

with the following penalty added to the negative-lidglihood:

nQ: B —  (B12)

Thestandard deviations for total numbers are computed as follows, taking account of the estimation bias:

, B 0 f 0 j & (B13)
with the bias computed as:

f 0 0 j¢ (B14)
and similarly for the female births.

To allow for a better fit, carrying capaciyis allowed to change (by a limited amount) every 10 projected years,
starting in 2012, but staying constant during each of these 10 year periods:

0 0 Eladd ¢mpp
0 0 Q A ¢ m e degT o8¢ (B15)
0 ATaD ¢ 1 g degm d8g

142



with thefollowing penalty added to the negative dlikglihood:
nQe B —— (B16)

with ,, TP.

Thus, aside from selectiviielated parameterthe estimable parameters of timedel areK, andthe 10Qyearly
- together withtheannualrecruitmentresiduale®

B.3. Harvesting selectivity

Fishing selectivitiemt-agein each regiok are etimated using a logistic form:

h
h

. o B
o) p Q7n (B17)

Pre-1988, the selectivities are taken to be the same for males and females, with the paramet@s=ixednd
d =12 (i.e. as for the trials detailed in IWC (2014)).

Post1988, the selectivities are estimated separdtglynales and females. Furthermdtds estimated for the
female selectivity, so that:

Ufp© "0y (B18)
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nonlinear modelOptim. Metlods Softw27:233249.
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Appendix C — Projection methodology

Projections into the future and their evaluation are developed using the following steps.

Step 1: Begin-year numbers-at-age

The components of the numbersage vector for each gendgrand at the start of 2013 () are obtained
from the MLE of an assessment.

Error is included for all ages, i.€: ©° 0 ;Q
- AEOIGImh, (C1)
where

» Iistaken to be 0.2 (independent of age).

Step 2: Catch

These numberat-age are projected one year forward at a time given a catch for the year coidcerned

This requires specification of how the catch is disaggregated by gender aandageyionto obtaind ,'3 , and
how future births are generated.

Step 3: Catch-at-age by region, gender and age
Catch by region:

A 60:40 ratio is assumed for the future catches in the inshore:offshore regions.

Catch by gender:

The male/female fishing mortality ratio is taken to stay constant at the 27 averagestimated in the
assessment:

" _B oh "Oﬁ (C2)
so that:

of e (C3)
and

"Oﬁ ” "Oﬁ (C4)
The catch by gender is computed by:

8" o"B ol (C5)

Catch by age

0 ;‘ is obtained by assuming that the commercial selectivity of an animal of ggaddragea for yeary (0 r? )
stays constant in the future as estimated in the assessment.

80 o"oli 0 (Ce)

The numbersit-age can then be computed for the beginning of the following yeay:(
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Step 4: Births

Future births are obtained assuming a derdd#fyendence acting on the female component of the mature
population.

G 80 p 6p O 0 Q (C8)

Step 5: Generate data

The informaion obtained in Steps 1 to 4 is used to generate NEWRERatchat-age data. These data are
generated assuming the same multinomial error structure as in the past. The multinomial parameters are the
probabilities for each age and the sample size. Thepilities are the expected proportiesisage for gendeg:

. R B R h A
Un —h - (C9)
B :zj h B zf

while the sample size for the corresponding gender is a fixed proportion of the total sample size:

£ I & (C10)
with
r given in Table A7.

Note that because the purpose of the exercise is to compare estimation performaffeecior shmple sizes for

age data, it is desirable that the true numiategye trajectories are the same though these sample sizes differ.
This has been done by computing the dynamics using the largest sample size considered (160 in this case), and
then galing down the agesadability vectors to reflect the actual sample size.

In addition, survey estimates of abundance are generated every six years, commencing in year 2012, as follows:

0 B Q) ;Q (C11)

- AEOI mh, with 18 u

Step 6: Conduct updated assessment using generated data

The updated assessments follow the procedures set out in Appendix B, incorporating all those historical data in

a &. For the generated data, the caatilage data isncluded as for the historical data. The generated survey
estimates of abunda@a@re included using equation Bb&ith ,, & v i.e. the assessment assumes the same
value as used in generating these data.
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Appendix D — Over-dispersion in catch-at-age data

Overdispersion in the cateatage data has been estimated from the fit of the baseline population model to the
AO01_1 scenario, using the following equation:

B R B A - F
B R B R B R

0

(D1)

where the ratio of summations over years rather than the average of yearly ratios was used in the interests of more
robust estimation in the face of differing annual sample sizes.

The result of the calculation yielded D = 1.34, i.e. an increasecof ame third.

The original intention was to generate future catthge data from an owelispersed multinomial distribution

with this value of 1.34 for the ovelispersion parameter. However for the small samples sizes typical for most of
the ages condered here, standard Dirichtetultinomial generation procedures exhibit large small sample bias,
precluding their use.

In these circumstances the assumption has been made that effective sample size scales inversely with variance.
Hence, given that the va¢ D = 1.34 reflects an increase of about one third, for an actual intended sample size of
N, the sample size used when generating eatelge data from a multinomial has been set=0.75\.
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ADJUNCT 4
The selection of sample size North of Hokkaido (sub area 11)

Thereis limited information on mixig proportion of J stock in sutyea 11 (seAnnex 7). Anexamination of the
required sample size to estimate #mnual mixing proportion in this sularea withsufficient precision (e.g. SE
(p) is less than 0.1).

In the formula belovp is the proportion of J stock ifie subarea and is the mmber of the samples in the sub
area. Standard error pf SE(P) is:

A p(l- P
SE(p) = P @
Considering overdispersibn(>1), equation (1) becomes:
R pll- p)f
SE(p) = % (1)

SE([A)) is a maximum wherp=0.5 for fixedn. Therefore for this calculatiop=0.5 is assumed, without loss of
generaliy. It is desirable to obtain the proportion of the J stock inasel 11 with sufficient precision (e.g.

SE(P) is less than 0.1). To fulfthis condition:

0.5,f
\/_ >0.1
Jn 2
n> 25f
Considering that the ratio of unassignathgles is 9% in subreas 7CS and 7CN (data from the JARPNII coastal
component), the required sample size should satisfy the following condition:
25F
n>——
(1- 0.09
The overdispersion parameter was estimatgdusing the samples in salbea7CN, assuming guastbinomial
error in conducting Generalized Linear Model GLM):

expl- (a, +a,y)

"L el (a,vay) *

where a; and a; are coefficients to be estimated apdndicates year. Thewverdispersion parameterwas
estimated as 1.689. Substituting fbemula (3) for the estimated parameter the resulting sample size is 47.

3)

It should be noted that this estimate is preliminary, and only applies for the first six years of NENWPRE®Bre
detailed estimates of sample sizes for the objective of stugigandy trend in the J stock proportion will be made
once new data are accumulated after the first six surveys.
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Annex 12
Whale sampling survey design under Primary Objective Il (sei whale)

Research area

Themainstudy aredor lethal sampling of sei whalgill be the western North Pacific while ndethal research
such as sighting survey will be conductedhia pelagic region of the North Pacific delimited by 3¢50¢N;
145°E140°W, which correspond approximately to theaatevered by the Japanese DNA survey.

Research period
Annual surveys in this region will be conducted between April and October, which coincide with the migration
of the species to the summer feeding grounds.

Target species and sample sizes under Primary Objective 11

The target species is the sei whale. The annual sample size in the survey areZ Xl &eimals (see details
of the sample size estimates in Annex 16. The number of samples by month, yearameh sudhected by
JARPNII in the peind 20022016 and the expected samples by NEWREPIn the period 2012022 are
shown in Tables 1 and 2, respectively.

Research vessels
The research bad¢isshin Maruand two sampling and sampling vesséfsighin Maru No. Jand 3) will be
employed for sapling sei whales. See details of the research vessels in Annex 21.

Survey procedure

The track lines and the allocation of vessels will be set in a similar manner as in previous JARPNII surveys. A
zigzagshaped track line will be set in the research asea éxample in Figure 1). The track line consists of one
main and two parallel courses, which will be established seven n.miles apart from the main course. Furthermore,
in order to secure the sampling of the estimated number of saupladaptive Type Suey (ATS) (e.g. Pdard

et al., 2002) and a Special SurvssS) (Bandcet al, 2016) may be conducted, when the whale density are
expected to be high. ATS will be designed by adding tracks lines over the predetermined track lines. On the other
hand, theSS will establish new track lines independently from the original track lines. The track lines of ATS and
SS consist of one main and two parallel courses that will be established sewatas mpart from main course.

Survey will be conducted under tweain modes, NSC and NSS, depending on weather and sea conditions. The
condition to conduct surveys under NSC mode is similar to those established in Japanese dedicated sighting
surveys (i.e. visibility of 2 n.miles or more and Beaufort wind scale of £lomp). The NSS mode will be used

under unfavorable weather and sea conditions, though the sampling of whales is still possible. These two survey
modes will be recorded separately for future analysis.

Each of the sampling/sighting vessels will change the track line every day to avoid possible sighting bias by a
fixed position. The starting position of the day will be set at a point where one of the vessels ended the survey in
the previous day in the mibadvanced position. Other vessels will move to the starting position of the next day
after the end of the daily survey. These daily arrangements of vessels will be determined by the cruise leader. The
survey is conducted at a speed of 10.5 knots fromut d&fter sunrise to 1 hour before sunset (or maximum from
06:00 to 18:00), with three top men assigned to the barrel.

Sightings of whales will be classified into primary and secondary sightings. The primary sightings are those made
in normal searching nue (three observers searched from the top barrel of the vessel on the predetermined
trackline). The secondary sightings are those made in modes other than normal searching.gnddeng
confirming or chasing whales, no observer in the top barrel oretbgel engaging in other work).

A researcher on board will record sighting effort and all of the large whale sightings. The sighting record includes
date, time, position of the vessel, survey mode (primary or secondary), angle and distance frorelthéthess
sighting, species and school size, estimated body length, etc. Weather information (weather, visibility, wind
direction and speed, sea surface water temperature) will be recorded every hour.

All sei whales sighted as primary and secondary sightiexcluding cow and calf pairs, will be targeted for
sampling. When a sighting consists of more than one animal, the first targeted animal will be selected using tables
of random sampling numbers (TRS).
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Sampling will be made by a 75mm whaling canr®hservers on the top barrel will count the number of whales

in the school and will estimate the body length of each animal. If a sighting is a solitary whale, it will be sampled
immediately after the body length estimation. If a school consists of twoog animals, the researcher will
assign a serial number to each individual and the first target whale will be selected using the TRS. When two
whales are sampled from a school, the second target will be selected by the same manner after the fisst animal i
sampled. In this case, the remaining individuals will be renumbered according to the latest position in the school.
In order to maintain the human safety during the operations, chasing will be usually limited to a maximum of 120
minutes.

When the sampig vessel take a whale, the whale sampled will be pulled onto the upper deck of the research base
vessel where it will be biologically examined by a team of scientists.

Detalils of the field, laboratory and analytical procedures are given in sectiohtBe2main text.
References

Bando, T., Yasunaga, G., Tamura, Matsuoka, K., Murase, H., Kishiro, T. and Miyashita, T. 2016.
Methodology and survey procedures under the JARRN8hore componenturing 2008 and 2014 with
special emphasis on whalanspling procedures. Paper SC/F16/J14 presented to the workshop of the Expert
Panel of the final review on the western North Pacific Japanese Special Permit programme (JARPNII),
February 2016 (unpublished). 14pp.

Pollard, J.H., Palka, D. and Buckland, S2002. Adaptive Line Transect Samplifigjometrics58:862870.
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Table 1. Distribution of available sei whale samples, by year, month arateab

Year-Month Tot Sub-areas Year-Month Tot Sub-areas

7 8 9 7 8 9
2002-5 2010-5
2002-6 2010-6 10 9 18
2002-7 39 4 32 2010-7 100 6 29
2002-8 2010-8 28
2002-9 3 2010-9
2003-5 3 2011-5
2003-6 1 16 11 2011-6 5 26
2003-7 50 4 12 2011-7 95 11 11
2003-8 3 2011-8 1 13 28
2003-9 2011-9
2004-5 2012-5
2004-6 2 9 2012-6 31 21
2004-7 100 36 2012-7 100 3 45
2004-8 27 2012-8
2004-9 26 2012-9
2005-5 12 5 2013-5
2005-6 3 41 2013-6
2005-7 100 16 17 2013-7 100
2005-8 6 2013-8 10 36
2005-9 2013-9 54
2006-5 2014-5 3 13
2006-6 1 19 19 2014-6 10 49
2006-7 100 4 29 5 2014-7 90 8 7
2006-8 23 2014-8
2006-9 2014-9
2007-5 16 22 2015-5
2007-6 2 23 2015-6 7
2007-7 100 4 6 16 2015-7 90 10 44
2007-8 9 2015-8 29
2007-9 2015-9
2008-5 2016-5 4 6 12
2008-6 24 35 2016-6 4 48
2008-7 100 9 15 2016-7 90 16
2008-8 17 2016-8
2008-9 2016-9
2009-5 11 18
2009-6 1 38
2009-7 100 19 13
2009-8
2009-9
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Table 2. Tentative distribution of sei whale samples undeNEMWRE-NP, by year, month and sivea.

Sub-areas
Year-Month Tot
7 8 9

2017-5
2017-6
2017-7
134 134
2017-8

2017-9

2018-5
2018-6
2018-7 134 134
2018-8
2018-9

2019-5
2019-6
2019-7 134 134
2019-8
2019-9

2020-5
2020-6
2020-7 134 134
2020-8
2020-9

2021-5
2021-6
2021-7 134 134
2021-8
2021-9

2022-5
2022-6
2022-7 134 134
2022-8
2022-9
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Figure 1. Schematic track line design for whale sampling in the offshore compétieatNEWREPNP.
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Annex 13

Secondary Objective 11 (i)
Abundance estimates for North Pacific sei whales taking account of the additional variance

Field and laboratory work, and analytical procedure

Background

The previous assessment in the IWCf&tformed by Tillman (1977) revealed that the North Pacific sei whales
had undergone substantial decline (approximately 20%) from 42,000 in 1963 to 8,600 in 1974 due to intensive
pelagic whaling. Forty years has passed since whaling of the sei whalagepyssisn the North Pacific.

In JARPN Il surveys, dedicated sighting surveys were conducted {areab 7, 8 and 9 excluding foreign EEZ
in early and late seasons (Kiwaetaal, 2009; Matsuokat al, 2016). Since 2010, IWOWER surveys have
covered thecentral and eastern North Pacific in longitudinal range betweetElaitd 138V, in the south of
2(°N during 20162016 (IWC, 2016a). Given that the sei whales are distributed in the nortiNdimM6ummer
(Horwood, 1987), most of main distribution arefatlie sei whales were covered except in the east dML35
longitudinal line.

Hakamadeet al (2009) estimated abundance for the sei whale irasedés 7, 8 and 9 in late season as 5,406
(CVv=0.300) using design based estimator (i.e. IWC standard methgiidlaged on JARPNII 2006 and 2007
sighting data. Hakamada and Matsuoka (2016) estimated abundance of 5,086 (CV=0.378)jéasib8 and 9

in late season based on 2008 JARPNII sighting data using the design based estimator and detection functions
consicering some covariates of detectability. The estimates were presented at the JARPN Il review workshop in
2016 and the review Panel recommended that (1) exploration of methods to account for sampling differences
between areas and years to obtain measumdofand longerm variation and trends and estimates of the extent

of additional variance due to changes over time in spatial distribution and (2) comparison of results from the
designbased estimates of abundance with those of rHoaketd estimates, witi can be directly obtained from

spatial models of distribution and using additional data (IWC, 2016b). Hakamada and Matsuoka (2015) estimated
abundance based on N ARDWER data 2022012 using the design based estimator and detection function with
covariaes. Considering the discussion at the IWC/SC in 2015, Akagighted average of the estimate of 29,632
(CV=0.242) was endorsed for use in thedgpth assessment of the sei whales (IWC, 2016c).

Recommendations (1) and (2) raised by the JARPNII reviewelshould be addressed to investigate the extent
of recovery and the abundance trend of the sei whale stock in the North Pacific.

Field work

Sighting surveys will be conducted by line transect method following the survey protocols set out in the
Requirenents and Guidelines for Conducting Surveys and analyzing data within the Revised Management
Scheme (IWC, 2012) so that sighting surveys are conducted under oversight of IWC/SC. The research plan will
be submitted to the IWC/SC before the surveys starhti@ig protocols are the same as those used in the IDCR
SOWER surveys (IWC, 2008). Considering the recommendation from the NEVRRERert panel (IWC, 2015),

the proponents will consider the following: (a) the survey design and methods will be reviewkd s&xdount
previous IWC sighting surveys and spatial model developments; (b) the proponents will work closely with the
IWC Scientific Committee before finalizing survey approaches; (c) the proponents will also ensure that future
survey plans submitted 10VC SC follow fully the guidelines for such surveys, including the incorporation of
planned tracklines.

Survey area and period

Provided that two dedicated sighting vessels will be available for the surveys, survey areas are planned to cover
subareas 7, &nd 9 in summer once in three years. For exampleaseds 7CS, 7CN, 7WR and 7E will be
surveyed in the first year, sw#rea 8 is planned to be surveyed in the second year arateaud will be surveyed

in the third year. In this case, abundance esérfatsei whales in sulreas 7, 8 and 9 would be obtained every

3 years. In case dedicated sighting surveys in the Pacific side and othkareasbwill not be conducted
simultaneously, sulreas 6E, 10E and 11 would be surveyed once in other three Ipethis. case, abundance
estimate for sei whales in sabeas 7, 8 and 9 would be obtained every 6 years.

Areas in the east of 17B longitude line, are not planned to be covered in the NEWRERedicated sighting
survey because this area were survaggatevious IWGPOWER surveys and could be surveyed in future {\WC
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POWER surveys. Given that IWBOWER have been conducted in summer (July and August), the sighting
surveys are planned to be conducted in the summer.

Survey mode

Because the use of passingde in the IWGPOWER would result in very high proportions of unidentified
cetaceans, the POWER technical advisory group (TAG) recommended that Passing with abeam closing mode is
the most appropriate survey mode, both with respect to confirming speciétyidad school size (IWC, 2013).

This situation would likely occur in sudreas 7, 8 and 9 because the weather conditions and sea state are not
generally good in these swatreas.

The sighting survey will be conducted using Passing with abeam closiisgsuiiiey mode follows the protocol
endorsed for the IWPOWER surveys. Passing with abeam closing mode is in effect passing mode. Two topmen
observe from the barrel at all times. There is open communication between the upper bridge and the barrel. The
observers on the upper bridge should communicate with the topmen only to clarify information and should not
direct the topmen to disrupt their normal search procedure unless directed to do so by the Cruise Leader (Matsuoka
et al, 2012). Immediately after aghting is made from the barrel, the topmen inform the upper bridge of their
estimate of the distance and angle to the sighting (and also, if possible, the species and number of animals present),
but does not change the normal searching pattern in ordeepocontact with the sighting. The observers on the

upper bridge must attempt to locate the sighting made by the topmen and decide whether it is possible for them
to confirm the species and number before the sighting passes abeam of the vessel. Thgit@pnwefurther
information to the upper bridge unless the whale group happens to surface again within the normal searching
pattern of the topmen. A designated researcher on the upper bridge records the species and estimated number of
whales in the schdavhen the sighting passes abeam of the vessel, in consultation with other researchers. When

the sighting passes abeam of the vessel, the ship then changes course to the appropriate heading to approach the

whale, and vessel speed is increased to 15 kadiadten the closure.

Analytical procedure

Designbased estimator

Assuming that g(0)=1, design based abundance estimator (Thetmals 2010), which are the standard
methodology of line transect surveys, were applied. Covariates related to deteaiftigywvhales are used to
estimate detection function (e.g. Hakamada and Matsuoka, 2015; 2016). Estimation procedure will be conducted
using DISTANCE program (Thomaet al, 2010). Model selection of the detection functions is made using AIC.
The estimatedbundance for each year and eacha@a can be used as input for models to estimate additional
variance.

Inter-annual variance (additional variance)

The approach in Kitakadet al (2012) can be used to estimate yearly variation in abundance levels idter

annual change in distribution of the sei whale population and abundance trend of the sei whales. By considering
the interannual variance, underestimating the variance of the abundance estimate can be avoided. This work
would respond to the reconemdation made at the JARPNII review workshop (IWC, 2016b).

Modetbased estimator

Density Surface Modeling (DSM) (Milleet al, 2013) will be used, which is one of the packages in the
DISTANCE grogram (Thomasst al, 2010). But there is a room for tryimgher options (e.g. smoother, modeling
framework, variance estimation method etc.) to improve abundance estimates. For example, an approach
presented by Muraset al (2016) would be used as a template of this type of analysis bearing in mind the
commentgrom the JARPNII final review workshop (IWC, 2016b). Sea Surface Temperature (SST), Sea Surface
Height anomaly (SSHa) and sea surface chloroghglbncentration (Ckad) recorded by satellites and a digital
seafloor depth data would be used as environmhentariates in the models. Data from ocean circulation models
such as FRAROMS would be used as covariates. It is also planned to compare abundance frorbasedel
estimates with those from the desigased estimates. This work would respond to thenmetendation made at

the JARPNII final review workshop (IWC, 2016b).
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Annex 14

Secondary Objective 11 (ii)
Estimation of biological and ecological parameters in North Pacific sei whale for RMP Implementation

Field and laboratory work, and analytical procedure

Background

Under the RMRETS information on biological and ecological parameigime of key issues for the specification

of trials. Although some parameters like the age at sexual maturity are directly obtainable from observations, there

are several parameters which can only be derived from the results of stock assessments. fide SjéGt a
decade for its discussion and now the SCAA model i s
examining stock dynamics for Antarctic minke whal es’
stocks, such as North Pacifei whales.

Intheagest ruct ured popul ation dynamics mod#&l) |, , pahameMsBYR’
recruitment relationship and timarying carrying capacity are influential to the results. The estimated changes

in the recruiment rate (the number of recruited whales divided by that of mature females) and carrying capacity

over years were clear so far, but estimating and monitoring such likely changes in the future has scientific
importance given consideration of various clesgn the ecosystem and environment in the North Pacific.
Therefore, the biological parameters including these which will be estimated from data collected by this program,

will contribute to the trials structure in the RM®Ts Biological information requed for SCAA analysis will be

collected during this program (see Adjunct 1).

Methods

Field and laboratory work

Biological information required for SCAA analysis will be collected from all of the sampled animals. Age data
will be collected by ear plug reading and aspartic acid racemization technique in eye lens. As in the case of
common minke whales, earplugs of sihradividuals will be collected using the method of gelatinized extraction.
Ages of whales with unreadable earplugs are estimated applyidgragbkey from body length data to be
tentatively incorporated into the SCAA (Puwttal, 2014). Body length il be measured straight line from tip of

shout to notch of flukes for all animals. Maturity of females is determined by presence or absence of corpora
lutea/albicantia in both ovaries. Presence of fetus is examined by cutting both side of uterine hoity. da

males is preliminary determined by testis weight at the field, and confirmed by examination of histological testis
sample. Testis weight (heavier side) of more than 1,090q is defined as sexually mature (Bando unpublished data)
(see Annex 7 for dails of field and laboratory works for biological information).

Analytical procedure
Models used in this Secondary Objective are mostly similar with the current SCAA models developed in Punt
(2014). The basic assumption is same as that in Punt (20E4jolldwing basic population dynamicassumed

1) Basic structure of underlying population dynamics

Rf’a: the number of animals of ageand sexg at the beginning of yedr

R : thenumber of birth in year
€0.5R fora=0

PY = (R, C°, ) S, forl & 1
i (Rhma- Clin d S AR, Gl S for a m

S, =exp( -M, ): annual survival probability of animals age

'l

M  : natural mortality ratef animals age
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2) Recruitment function

~ expgloglt(ft )+e ﬁ
1+ expgloglt@) 1€ 8

N

" e £ ap, of
ft:fengAll'QK_ 89

e I € Y
&~N(@, §)

f : pregnancy ratat the carrying capacity

A :resilience
K: carrying capacity for 1+ population

a ta : thenumber of mature female animals at the beginning oftyear
P, = é_ (R% +7.): 1+ population size

a=1
b, : maturity rate for animals of age

3) Catch and selectivity

C, :catchin yeart
co = gIRs co expected catch of animals of agand sexg
ta = <
a 9R%
a=0
-1
Q.

=%+ e(”g'a)/dyg 0 : selectivityspecific to age, sex and period (Commercial/Scietific

4) Likelihood function

Log-normal distributions are assumed for abundance estimates. Also, multinomial distributions are used for
describing stochastic nature of sspecific catchatage data. Also, likelihood for recruitment deviations

contributes to the total likelihood aganalty function givers or as a integrand for a integrated likelihood.
Codes written in ADMB or TMB will be employed for optimization.

5) Expected outcomes

The results of SCAA analyses will provide improvement in the prectisfokey biological and ecological
parametersAlso, theoutcomes will contribute to the specification of tH8Ts
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Table 1. Keyassumptionn the modebkpecification

Parameter/Structure in the model Assumption

Stock structure Singlestock

MSYR1+ 0.01 and 00.25 (given)
MSYLi.+ 0.6 (given)

Mortality rate (M) To be estimated
Initial year and initial depletion D (=1) at 196

Carrying capacitKi+

To be stimated

Recruitment

Densitity dependence with a fixed MSYR
Deviation in the recruitment

Selectivity

Estimated commercial, scientific, by sex)

Additional variancen abundance estimates
(inter-annualdistributional change)

To be estimated and incorporated into the model
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ADJUNCT 1
Further reasons for improving the estimates of M

The views was expressed by the Review Panel for NEWRERDbout the likely poor precision of attempts to
simultaneously estimate the valuesvbiind MSYR for North Pacific sei whales given the information currently
available and planned to be obtained undeWRERNP.

It has already been pointed out by the Proponents in their responses during the Review that such joint estimation
was not the purpose of the proposal (see their morning papers of 1 and 2 February, 2017) submitted to the Panel.
Note also thathe Panel seems not to have taken certain important comments in these morning papers into account
in its report (SC/67a/SCSPO01).

It is also certainly true that in the case on North Pacific sei whales, the limited data available (either now or in the
shot term future) would be insufficient to allow reliable direct estimation of MSYR, either on its own or in
combination withM. However this last point has little immediate pertinence, as at present the standard practice
for ISTs is to consider trials forXed values of MSYR, and as explained in those morning papers, the NEWREP
NP proposal related to estimationfconditional on a value for MSYR to secU&Ts that more realistically
reflected stock dynamics, as always needs to be the aim for such trials.

Those morning papers explained that the utility of having such an estinMteetsted to transient effects in the
stock dynamics. The higher the valueMyfthe more rapidly population abundance will respond to changes (for
example in recruitment). AnRel6, Figure 5 reports that present data do not exclude valivetoNorth Pacific

sei whale within the range of about [0.02; 0.10]. This corresponds to a multiplicative range of a factor of five,
about the same as typical for a cod compared to a safdinwhich fisheries management approaches certainly
differ in consequence.

One example of the differential consequences of the valld a$ a result of such transients emerges from
projections based on the set of assessments for North Pacificadesyhesented in Annex 16. The conditioning

is simple given that this example is intended to purely as a simple illustration: commercial and research
selectivities are taken to be fixed at their values folM®.04 and MSYR(1+)=1% case of the four sceom
considered in that Annex 16 (in any case those selectivities do not differ greatly across those scenarios), and the
resilience parametek is adjusted for compatibility with MSYR(1+)=1% and a rangevbwmalues from 0.02 to

0.10. For each value d, a value oK for the mature female component of the population is found to secure the
population trajectory passes through the abundance estimate for the stock as a whole for 2010. Finally projections
are used to establish what constant future annual eatahdl result in the population reaching a depletion of 0.72

(the CLA equilibrium) of that component &fafter 50 years.

Table 1 lists the values of this catch for each of the valuds afnsidered. What is evident is that despite all
these calculatios being conducted for the same value of MSYR, the value of the annual catch changes by
relatively substantial amounts as the valudviols changed. Such differences would certainly be of interest to
managers. Thus even if the value of MSYR is known/asdukmwledge of the value & remains important.

160



Table 1: Values of a fixed annual catch that secures a depletion of 0.72 in terms of the mature female population
of North Pacific sei whales aft&0 years in relation to the value of natural mortality

M Catch
0.02 153
0.04 93
0.06 57
0.08 30
0.10 6

Moving beyond the current typict®Ts, there is of course the general relationskigent for marine species that
values for productivity ant¥l across resources tend to be positively correlated (e.g. Anderab2009), so that
information on the value dfl adds qualitatively at least to an evaluation of the plausibility of differaoes for
MSYR.

But as SC/67a/SCSPO01 states, the NEWAREPPproposal considers the RMP not only in its current form, but as

it will need to be modified for future improvement, particularly given the availability of age data. This allows for
much improvecdestimation of annual recruitments and their changes over time, and moves the situation for the
whale stock concerned much closer to that typical for the management (including under MPs) of fish populations.
The calculation basis underlying SC/67a/SCSP0& iclass of assessment models (sometimes called age
structured producti en mhdcedl”s)sivuead iiom dasdawta appl i
populations), and in particular relies heavily of an assumed-séatkitment function and thessumption of a

resource at equilibrium prior to the onset of exploitation. In contrast, the greater data set (particularly including
age data) that is available for many fish stock assessments sees much less reliance on such assumptions to obtain
more relable results. The associated projections (including for MP testing purposes) are typically much more
heavily based on estimates over a recent period of annual recruitments in relation to the reproductive component
of the population. In these circumstandde value oM has a much greater influence on assessment outputs and

on the estimation of target levels for abundance. For whales there are already cases such as the Eastern North
Pacific gray whale and the IndRacific Antarctic minke whale which pralé examples of violations of those
assumptions regarding pexploitation equilibrium and standard stescruitment relationships. This adds

weight to the desirability of moving whale stocks closer to the typical fish stock assessment situation, given
especially the availability of age data; this process is likely to see the valMestdrt to play a more important

role in the manner in whiclsTs are developed in the future.
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Annex 15
Secondary Objective 11 (iii)
Study of the pattern of movement of whales oftpee | agi ¢ st ockdé within the feedi
feeding and breeding grounds

Field and laboratory work, and analytical procedure

Background

Thein-depth assessmeot North Pacific sei whale started at the 2015 IWC SC meeting. The IWC SC agreed to
proceed with two initial alternative stock structure hypotheses: i) a single stock in the entire North Pacific as
proposed by Kandat al. (2015a;b), based on several geof evidences included the genetics; and ii) a five
stock hypothesis proposed in Mizroch (2015), based mainly on the interpretation efeceture data: Japan
coastal; North Pacific pelagic; Aleutian Islands and Gulf of Alaska; eastern North Pagifatary; and Southern

North American coastal stock (coastal California) (IWC, 2015a). The IWC SC agreed that discriminating between
these two hypotheses is difficult in the absence of genetic data from the potentially extirpated stocks, and thus
both hypdheses are plausible (IWC, 2015a). The IWC SC agreed that the oceanic regions of the North Pacific are
composed by a single stock (IWC, 2015a).

Under this new research program both satellite tracking and routine genetic andlyisesised to addressith
Secondary Objective. Under the single pelagic stock hypothesis it is expected random movement of whales in the
feeding grounds. Satellite tracking experiments have also the potential to provide information on movement of
whales from the feeding grountisbreeding ground3.he method of satellite tracking is widely used by IWC SC

r

and was al so useful to track the movemenat2046). t wo Br yd

All samples obtained from the surveys of JARPNII, IMPOWER, past ammercial whaling and additional new
samples fronthe new researchill be analyzed to further examine the spatial population genetic structure of sei

whale in the North Pacific, in particular .to examine

Methods

Field works

Satellite tagging

Feasibility trials for satellite tracking will be conducted to address the question of movement to the north of the
tentative | imit of the ‘pelagic stock’ the dainrtextp ne o f
and to the south of the tentative limit. The former will be conducted early in the feeding season and the experiment
will be useful to understand the northern distribution of the stock and at the same time the plausibility of some
proposedstocks under one of the stock structure hypotheses (see section 4.2). The latter will be conducted late in
the feeding season and the experiment will be useful to investigate migratory routes of whales to lower latitude
areas. Trials will be conducted thg the dedicated sighting surveys or by the sighting and sampling vessels. On
such occasions a total of five trials will be attempted during the research period.

With regard to field methods as well as tag types, ICR scientists will collaborate anidt edgtis experienced
foreign and Japanese colleagues.

The study will be based on a pneumatic t@lg. the whale tag launcher: Aerial Rocket Tag System (ARTS),
Lars Kleivane and Restech Norway A/S, Norway and satellite tag: SPOT6, Wildlife computerd SAA(Isoda

et al, 2016). Satellite tags are shot by this tool from the bow deck with a blubber pendtdionount system.
The tagged whales will be also target of biopsy sampling using the Lgusesystem.

In addition a member of the proponenifl attend the IWCONR Joint Workshop on Tag Development, Follow
Up Studies and best Practices to be held in September 2017 in Silver Spring, MD (USA) to become acquainted
with the most current tagging technologies and deployment methods.

Genetic sampke
Skin tissues of sei whales will be taken during NEWREPand stored in 99% ethanol until DNA extraction. In

the case of biopsy sampling, the details of equipment and sampling procedure are described in Annex 19.
Laboratory works

Genetics
Laboratorywor k and data analyses described in this Annex
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quality (IWC, 2009) as much as possible. Sampling and laboratory procedures of the genetic laboratory of the
Institute of Cetacean Research were summarizedamg#et al. (2014), and the IWC SC agreed that the paper

had responded appropriately to some relevant recommendations on DNA data quality from the JARPAII review
workshop (IWC, 2015a, b). In 2016 additional information was provided by the proponentsnatesstof
microsatellite genotyping error rates and again, the IWC SC agreed that the work presented had addressed a
recommendation on DNA data quality from the JARPNII final review workshop (IWC, 2016a).

Details of the laboratory procedure for microdéteimarker can be found in Annex 7. However, a different set
of microsatellite loci are used in the present analyB¥4:, EV14, EV21, EV94, EV104 (Valsecchi and Amos,
1996), GTO011 (Bérubét al, 1998), GT23, GT211, GT271, GT310, GT575 (Bérebél, 2000), GATAZ28,
GATAS3, GATA98, GATA417, GGAA520 (Palsbadit al, 1997), and DIrFCB17 (Buchananhal, 1996).

Analytical procedure

Genetics

Following recommendations from the IWC SC further analyses based on STRUCTURE and DAPC will be
conducted (IWC, 2016b

The Bayesian clustering approach is conducted in the program STRUCTURE version 2.0 (Rritaha2000)

to determine the most likely number of genetically distinct stocks using all available genotype data. The program
implements a modddasedclustering method for inferring stock structure (K, the number of stocks in the model)
using multilocus genotype data with and without information on sampling locations. The program STRUCTURE
allows for the analyses of the samples without choosing sammis. un the present analysis, posterior
probabilities for each K are estimated froem independent runs fd¢ = 1-3 without information on sampling
locationsAll runs are performed with 100,000 Markov chain Monte Carlo repetitions and 10,000 burn

in length using the admixture modeiich assumes individuals may have mixed ancestith correlated

allele frequenciewhich assumes that frequencies in the different stocks are likely to be similar due to migration
or shared ancestry

The Discriminant Analgis of Principal Components (DAPC) is performed to identify and describe clusters of
genetically related individuals (Jombattal, 2010). DAPC relies on data transformation using PCA as a prior
step to DA which ensures that variables submitted to DAarectly uncorrelated, and that their number is less
than that of individuals analyzed. Along with the assignment of individuals to clusters, DAPC provides a visual
assessment of betwepopulation genetic structures, permitting to infer complex patteunk as hierarchical
clustering or clines (Jombast al, 2010). Following these authors, thenkeans clustering of principal
components is used to identify groups of individualsn&ans relies on the same model as DA to partition genetic
variation intoa betweergroup and a withifgroup component, and attempts to find groups that minimize the latter
(Jombartet al, 2010). kmeans is run with different numbers of clusters, each of which gives rise to a statistical
model and an associated likelihood.
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Annex 16

Estimates of sample size for Primary Objective Il (sei whale)

Introduction

This annexntroduces an approach to estimate the proposed sample size for the North Pacific sei whales to meet
the Primary Objectives IlI, especially the Secondary Objective ITtii¢. approach followed isasedon theage

and sexstructuredmodel applied to thisstockfor conditioning andyeneraing future datain a simulation The

targetis to estimate the natural mortality ratd, by using the SCAA methodology.

Materials and methods

Data for mnditioning
The data used for ¢hconditioningare as follows:

i) Catch seriesince 1906 (aggregated over ages and sexes) (Figure 1).

i) Sexspecific catchat-age data for commercial period (198873) and those from JARPNII (2002
2013) (Figures 2 and 3).

iii) An abundance estimate of the sei whales, 34,718 (CV=21.4%) in tble Worth Pacific area
(Hakamada and Matsuoka, 2015; 2016). Note that this estimate adds the contributions from the IWC
POWER and JARPNII cruises which covered fuwerlapping areas

Model assumetbr conditioning
The population dynamics assumfed the conditioning ighe sameasthe model shown in Annex4lexcept for
the recruitment as

¢ f ap, of
R:th’FengAll-gK—gy
e I ¢ -y

The plus group age is setmt40, and in the maturity ogive, age at 50% maturity is fixed at 7.5 with scale
parameter 1.2. The natural mortality is assumed to béndgpendent aM=0.04 and 0.® (/year) (the reasons

for these choices are explained belpand the MSYR(1+) is set &tand 2.56. These values are used not only

for conditioning but also for generating future data in the simulation context to assess the estimation performance
of the natural mortality coefficient.

For the estimation procesgiventhe single abundance estimate available, a procedureHikter was applied,
which means the standard deviation of abundance estivaatatentionally set at a tiny value (here at 0.01) while
naive multinomial distributionsvere assumed for the cateltage data. Unknown parametéosbe estimated in
the model fitting processiye the carrying capacity, seand fleet (same as periolispecificselectivityparameters
given the values dfl and as well as MSYRe@uivalentlygiven A). The fecundity is d@ed internally assuming
that population in the start year 1906 is at equilibrium.

Conditioning gave rise to some problems because the historicalatetige data for the commercial period show
substantial variability and are in fact made available aslgges rounded to odd integers. The likelihoods obtained
did, however, indicate a preference féwvalues close to the 0.04 to 0.05 range.

Model assumed for simulation

Based on the conditioned models, projediaereconducted to generate future abumcka estimates and catch

atage dataGiven the somewhat questionable nature of the historical age data from commercial whaling, it was
decided not to use these when fitting the model given additional data generated in the future; furthermore
commercial andesearch selectivities (the same for the past and the future) were fixed at their values estimated
for the MSYRM scenario concerneéor 12 years research periodwiisassumed thanabundance estimate is
available twicethoughnot for the whole area of the North Pacific but only the survey emeared under
NEWRERNP. These abundance estimates are subject to the process error duestoringgvariations in spatial
distribution, and therefore it was assumed that the abuadssticnates generated when inflated to the whole area

for use in the simulations have a larger CV (30%) than CV=21.4% for the actual survey to take additional variance
into consideration.
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In the projection and generation of future data,-dogmal deviéions are incorporated into the recruitment
although these recruitment deviations were turned off in the estimation process. The projection starts from 2014
because the model was conditioned data up to 2013. In-year3gap, the actual catch was allodate age
composition using estimated selectivity and numiagiage. For future catedtage data, multinomial
distributions were used without assuming any overdispersion areadieg error. Ageeadability wasssumed

to be70% across all the agbsase& on a coarse analysiBhe variousannual sample sizdar the 12 years of the

research program generatia the evaluatiorwere 40, 60, 80, 100, 12@nd 140. For each sample size, data
generation and estimation werepeatedl00 times {e. n=100 for the measures defindakelow). Estimation

assumed the true selectivities, so that only carrying cap&eibd natural mortaliti were estimated estimated.

The existing JARPNII age data were not i ncdsuadgeed’ i n
concerns since they had been used to fix the research selectivity; including them would not have a large effect on
results as they total only 100, which is small compared to the sample numbers to be accumulated over the research
period.

Performance measures

The parameter of interest is the natural mortality, (and therefore the followinthreemeasures are used for
evaluation of estimation performance by sample size.

Relative Bias- 10@
€

3I|—\
,.:.
C»

Resultsand conclusion

Figure 4 shows the performance measures for the four scenaridd{f&' R combinations) considered. Robust

results across these scenarios are that for an annual sample size n of 100 or above, bias reduces to close to zero,
and RMSE stabilises at about 0.005. Figure 5 illustrates how the variance of the distribloggtizhates

narrows considerably as the sample size is increased from 40 to 100.

This value makes no allowance for possible edispersion in the age data, and the sample sizes available are too
small to estimate this reliably. Consequently the assumptisrbban made that this is the same as for minke
whales, corresponding to a need to increase the sample size by a multiplicative factor of 1.34 (see Appendix D of
Adjunct 3 of Annex 11).

Consequently the proposed annual sample size for sei whales is 134.
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Figure 1. Catch series for the North Pacific sei whales.
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Annex 17

Ancillary Objective |
Investigation of the influence of environmental changes on whale stocks

Field and laboratory work, and analytical procedure

Background and objectives

There have been many studies on regime shift of the marine ecosystem in the western North Pacific around 1925,
1947, 1977 and 1998King, 2005, Overlanctt al, 2008 Takasukeet al, 2008; Tiaret al, 2004; Yatsiet al,

2001, D08). It is well known that the regime shift triggered fish replacement: dominant pelagic fish species
changed from Japanese sardiSarflinops melanosticui the 1980s and 1990s to mackerels in the 2000s, and
recent data indicates the recovery of Japargardine. It is important to elucidate the effect of environmental
change on baleen whales from both ecological and management points of view. On the latter, possible changes in
the geographical and temporal distribution of baleen whale stocks wilk dffednterpretation of abundance
estimates and trends based on systematic sighting surveys. Abundance estimates and trends are important pieces
of information for management under the RMP.

The results suggested that JARPNII from 2000 to 2013 was caaductrelatively stable oceanographic
conditions on a broader scale while oceanographic conditions on a local.scalé Kushiro) in the same period
were highly variable. However, it has been pointed out that further monitoring of oceanographior®nditld
berequired to determine whether the climatic regime for the period of JARPNII had changed Tamotaet
al., 2016a.

In recent yearsyearly changes in the prey species of common minke whales were not olisetvadtal water

off Sanriku(Tamuraet al, 201&). On the other hand, in the Pacific coastal water off Kushiro, the dominant prey
species shifted from Japanese anchdaygfaulis japonicus and Pacific saurydololabis saird to Japanese
sardine and mackerels after 2011. Similaitg, yearly changes in the dominant prey species of sei whales shifted
from Japanese anchovy to Japanese sardine and mackerels aft€Fét@irbet al, 2016c) These phenomena
could be associated with pelagic fish regime shift as described in &aatu(2001) and Takasulket al (2008).

As with past studiee(g.Kasamatsu and Tanaka, 1992), this sugdhatshe feeding strategy of common minke
and sei whales are adaptive to optimize tfegding strategjn their environments.

This aspect of theEWRERNP will be focused on following two issues.

i. Contribution to the understanding of the environmental change based on phenomenon such as the
change in distribution of whales and their prey species.
ii. Data collection for elucidation of tleause of the change in distribution of whales and their prey species.

The research will contribute to the scientific understanding of the impact of prey change on common minke and
sei whales and their geographical movements in the western North Padiiig tthe longterm research activity

of NEWRERNP. For example, NEWRERP could see changes in migration timing of common minke and sei
whales that may be caused by environmental change. Such ecological changes related to common minke and sei
whales and th possible effects on management under the RMP should be further investigated through the
examination of data on distribution, abundance and feeding habits of common minke and sei whales and
environmental variables. For a better understanding of this Bagp®bjective Figure 1shows a flow chart
indicating the data to be collected, analyses and expected outputs.

Field work

Sighting surveys

Dedicated sighting surveys will be conducted indbastal waters of Japsmunderstand the distribution patterns

of common minkeand sewhales Sur vey protocols will follow the ‘' Reqgtl
surveys and analyzing data within the Revised Manag
described in Annexes 8 and 14.

Trawling andacoustic survey for prey species

One of the key elemesbf this aspect of NEWRERP is to monitor the pelagic fish replacement since baleen
whales are highly depend on pelagic fishes.
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In the Sanriku region, the prey survey viidl conductedy the Miyag Prefecture Fisheries Technology Institute
Survey protocols will be applied as Wadaet al (2016. Acoustic, trawl, and oceanographic surveys will be
conducted using a trawkery p e NRYABHIO “ ( Mi yagi prefecture, 198 GT) .
abundance of the prey species will be recorded by a quantitative echosounder, EK60 (Simrad, Norway) with
operating frequency at 38, 120 and 200 kHz. The RV will steari@tkhots along the tradines. Acoustic data

will be stored with the aid of saftare, Echoview (Sonar Data, Australia). Calibration will be carried out in the
survey area using the copper sphere technique described in the EK 60 manual. Vertical oceanographic
observations will be conducted with CTD. Subsurface (approximately 5m vegtdr)demperature, salinity and
chlorophylta index will be recorded every minute (in time) along the tdawés. Trawl sampling will be
conducted to identify the species and size compositions of targeting echo signs. The trawl net will have a mouth
openig of 7 m (width) by 3.5 m (height) and a 3 mm liner cod end. The depth and the height of the mouth of the
net will be monitored with a net recorder. The towing speed of the trawl net wildbienats. Catches will be
identified to the species level aneéighed aboard the vessel.

The prey survey will not be conducted at this stage in the Kysbiidootskand offshore regions (sub areas 8 and
9). However, thénformation on abundance and occurrence of prey species in theseskeifjidre obtained from
the Japan Fisheries Research and Education Agency (FRA), Kushiro Fisheries Research Instibgeshind
Fisheries Research Institute in the Hokkaido Research Organization.

Whale sampling for common minke whales
Sampling procedure for common minke whakedescribed in Annex 6.

Whale sampling for sei whales
Sampling procedure for sei whaleslescribed in Annex 12.

Measurement of nutritional condition indexes and stomach contents
The measurement ofutritional condition indexes and stomach contentsheilapplied as described by Tamura
et al (2016, ¢ and Konishi (2016). After capture, the stomach contents will be removed from each compartment

C

and weighed to the nearest 0.1kg on the shipwls fl ensi

be based on data collected from the first compartment (forestomach) and second compartment (fundus). To
examine the daily feeding rhythms of the whales, the freshness of prey in the forestomach will be categorized into
four digestion levels. An estimte of the daily prey consumption requires the use of some additional biological

and morphometric data. Body length of the whales will be measured to the nearest 1cm from the tip of the upper
jaw to the deepest part of the fluke notch in a straight linelyBveight will be measured using large weighing
machine to the nearest 50kg. Energy requirements are different for sexual maturity classes; therefore, estimations
of the daily prey consumption in this study will take into consideration information omlsematurity. Sexual

maturity of each whale will be defined by testis weight and observation of the ovaries. Nutritional condition will

be measured as a part of routine measurements of marine mammals such as blubber thickness, girth, body weight
in combinaion with lipid contents (%) of blubber.

Stomach contents/tissue sampling

The analysis of prey composition and consumption will be based on data collected from the first compartment
(forestomach) and second compartment (fundus). First stomach contebewémoved from each stomach
component and will be weighed to the nearest 0.1kg. Then all contents will be classified to major prey groups
such as euphausiids, copepods, fish and others. Basically-samybe (15kg) of stomach contents will be
obtainedand frozen and/or fixed with 10% formalin for later analyses. Thesauiple volume will depend on

the whole stomach volume and on t hdvergernone subampléasbfe. When

stomach contents will be obtained and frozeris Tinethods will ensure that the samples is representative of the
whole stomach contents.

At the laboratory prey species in the ssamples will be identified to the lowest taxonomic level as possible.
Undigested prey will be identified using morphological characteristics, based on different reference sources. The
stomach will be transferred sosystem consisting of three sieves (20mm, 5mm and 1mm), which was applied in
the Norwegian scientific research to filter off liquid from the rest of the material (etaaig 1995).

To measure the lipid content %, the blubber, ventral groove andiriaidfat of all whales will be sampled.
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Attachment of satellite tagging and data logger

To understand seasonal migration and reactigmegenvironment, satellite tagging and data logger experiments

for the common minke and sei whales will be asetdd. As in the past survey, the study will be based on a
pneumatic tool (the whale tag launcher: ARTS Aerial Rocket Tag System, Lars Kleivane and Restech Norway
A/S, Norway) and satellite tag (SPOT6, Wildlife computers, WA, USA). Satellite and dummwitage shot

from the bow deck by the pneumatic tool carrying a blubber penettgfienmount system for whales. The
harpoon heads function to anchor under the skin.

Oceanographic observation
Oceanographic conditions in tiNEWRERNP will be investigded using data fronocean circulation models
such as FRAROMS (Okazaket al, 2016a, b) and other resources.

Laboratory work

Prey species identification

In the laboratory prey species in the smamples will be identified to the lowest taxonomic level as possible.
Undigested prey will be identified using morphological characteristic, based on different sources: copepods
(Brodskii, 1950), euphausiids (Baket al, 1990), squids (Kubodera and Furuhashi, 1987) and fish (Matuda

al., 1988; Chihara and Murano, 1997). The otoliths and jaw plate will be used to identify the fish with advanced
stage of digestion (Morrow, 1979; Ohe, 1984; Kubodera and Furui&8; Arai, 1993).

When undigested fish and squid are found, fork length, mantle length and the weights will be measured to the
nearest 1mm and 1g, respectively. This data will be used for restoring stomach contents with advanced stage of
digestion.

The total number of each fish and squid species in thesaniple will be calculated by adding to the number of
undigested fish or squid, undigested skulls and half the total number of free otoliths. The total weight of each prey
species in the subample wi be estimated by multiplying the average weight of fresh specimens by the number
of individuals. The total number and weight of each prey species in the stomach contents will be estimated by
using the figures obtained from the ssdimple and the total wgdt of stomach contents.

Feeding period estimation

Stable isotope analyses from the edge of baleen plates will also be conducted under the NNE\R&FPam to
estimate the time spent and dive time by common minke and sei whales in feeding grounelss@&tgias in

baleen plates (n=1R0) of common minke and sei whales sampled under NEWRERill be analysed early in

the research program, as an initial step. At the same time, in order to obtain further information on time spent by
common minke and sevhales in the feeding grounds, tagging methods for data loggers (TDR) and satellite
tagging transmitters will be developed.

Nutritional condition
Dermal and hypodermal layers will be removed from blubber samples and their lipid content % of blubber will
be measured with Nednfrared Spectroscopy usir@A-HN (Joy World Pacific Co. Ltd).

Analytical procedure

Abundance estimation of whales

Thestandard methodology of line transect surveyg Branch and Butterworth, 2001) will be applied to estimate
abundancef common minkeand seiwhales in sub areas 8, 9and 11 Abundance estimation protocols are
described in Annexes 8 and 14.

Prey composition (W %) in each individual

In order to simplify the comparison of feeding indices, prey species willitided as follow: copepods
(Neocalanus cristatysN. plumchrus Calanus sp.), krill (Euphausia pacificaE. similes E. gibboides
Thysanoessa gregatidNematoscelis difficilis Japanese anchovy, Japanese sardine, Pacific saury, walleye
pollock, oceard lightfishes Yinciguerria nimbaria Maurolicus japonicuf other squids (Japanese common
squid, minimal armhook squidérryteuthis anonychiis and other fishes (Japanese pomfBgaifna japonicy,

Atka mackerel Rleurogrammus monopterygiiSalmonidae).

The relative prey composition (%) by weight of each prey speB#$ in each individual will be calculated as
follows:

RW= (W / Wai) x 100
W = the weight of contents containing prey group
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Wai = the total weight of contents anabyd

Feedingperiod estimation

To consider the uncertainties such as feeding period in the calculation of prey consumption, stable isotopes
analyses from the edge of baleen plates will also be conducted under the NENWPRE&gram to estimate time

spent bycommon minke and sei whales in the feeding grounds. The analyses will be conducted based on Mitani
et al (2006). At the same time, the tagging and satellite tracking that records the position of whales for a long
period will be conducted for the commonnké and sei whales to examine the migration patterns and duration of
stay in the western North Pacific. The tagging of sensor data logger (depth and acceleration) will be conducted
for the common minke and sei whales to examine daily feeding patters.

Fedaling habits, estimation of daily and seasonal prey consumption

The amount of prey consumed by common minke and sei whales in each area and period will be estimated using
theoretical energy requirement calculations. The uncertainties associated wittetagmtrelarameters will be

treated by Monte Carlo simulations.

The daily prey consumptiom(g) in each sexual maturity class will be estimated from the standard metabolic rate
(SMR;) and energy deposit according to the following equation:

Dkg :SMR(J/ (EKJ * AE)

WhereDyq is daily prey consumption (kg ddy SMR;is the standard metabolic rate (kJ &g\ is the caloric
value of prey species (kJ Ky andAE is assimilation efficiency (%).The details of these items are described in
Tamuraet al (2016, ¢. Nutritional condition will be used when serious depletion of prey environments or drastic
change in amount of prey are observed.

Spatial modelling

A hierarchical structure wittwo levels of Generalized Additive Models (GAMSs) based spatial distribution models
will beconsidered: (1) daily pregonsumption by common minke and sei whales and (2) relative abundance of
these specied.he product of two levels of models are prey consionpby these species. For the second level,
Density Surface Modeling (DSM) (Millezt al,, 2013) would be one of the options (see also Appendices 10 and
14). Environmental variables such as Sea surface temperature (SST), sea surface height anomahd(S&tHa) a
surface chlorophylh concentration (Cka) will be used as covariates of these models. Data from ocean circulation
models such as FRROMS would also be used as covariates. The models presented by Bamau(2016d)
would be used as a templateding in mind the comments from the panel of the final review of JARPNII (IWC,
2016).

Abundance of prey species and fisheries catch statistics

In the Sanrikuegioninformation on abundance and occurrence of prey spetlidse obtained fronthe Miyagi
Prefecture Fisheries Technology InstituteKushiro, Abashiri regions and offshore areas (sub areas 7, 8 and 9),
theinformation on abundance and occurrence of prey speciesandlbtained frondapan Fisheries Research and
Education Agency (FRA), Kushiro Fisheries Research InstituteAbaghiri Fisheries Research Institute of the
Hokkaido Research Organization.

3. Distinctive features and expected outcome

The abundance estimatescommon mike and seiwhaleswill be used as an important input parameter for the
estimation of prey composition and consumption by whales. It should be noted that the proponents will examine
stomach contents with the main aim to investigate the influence of endrtahthange on the whale stocks.
From this perspective, changes in the proportion of different prey items is important. Information on the amount
of prey consumed is important for the spatial modelling approach to be used under this Secondary Obgctive. T
outcome of the NEWRERP couldcontribute more reality to the managemand stockassessmertf common

minke and seiwhales The estimated abundangeey composition, consumpticand any observed nutritional
changeof whaleswill be reported to the IME/SC and other scientific organization such as PICES. The obtained
databy the NEWREPNP could contribute to not only managementaafmmon minkeand seiwhalesbut also to

the management of several commercial §pkciesuch as sandlance, Japanese anghiapanese sardine and
Pacific sauryin the aroundf Japan

The proponents will monitor spatial distribution, prey species compositions and body conditions of target whales
and they will investigate potential influential factors (e.g. available piey¢mporal changes (which could
ultimately be related to major changes) in whales are observed. Such monitoring and investigation will contribute
to futurein-depth assessmefif) of whales as in the case of Antarctic minke whales
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Data Research item Output after 6, 12 years
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Figure 1. Flow chart with data, analyses and outputs of the research related to Ancillary Obijective I.
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Annex 18

Ancillary Objective 1
Examination of the effects of pollutants on whales

Field and laboratory work, and analytical procedure

Background and Objectives

In 1980, the Special Scientific Committee Working Group on Management Procedures identified that
“ Ma n a g measures should take into account the effect on whale stocks of environmental changes due either
to natural causes or to human activities” (I WC, 1981)

In response to this suggestion, the JARPNII conducted eméntal studies under one of its objectives
(*Monitoring environment al pollutants in cetaceans ar
in common minke whales (Yasunagaal, 2016a) and tot al mercury 4gniHg) | eve
sei whales (Yasunag# al, 2016b) did not change during the research period, and were sufficiently below their
thresholds in other species. It was suggested that adverse effects of pollutants such as PCB and total Hg to the
whale health could be loim the area.

On the other hand, it was recognized that further work was required including, i) Examination of possible adverse
effects of pollutants with adjustment for confounding factors such as nutritional condition and ages, ii) Species
differencesof sensitivity and response to pollutants, iii) Investigation of possible adverse effects of novel
compounds. These tasks are set asohjéctives, in order to clarify the effects of pollutants on the stock levels

of marine mammals.

Research item (iExamination of possible adverse effects of pollutants with adjustment for confounding factors
such as nutritional condition and ages

A major toxicological effect of PCBs, one of the majersistent organic pollutants (POPis)marine mammals

is immunosuppession (Loseto and Ross, 2011). Immunosuppression might be induced in whales, even if their
PCBs levels are lower than the threshold of other animals. This is because, immunosuppression in marine
mammals could be induced by not only pollutants but alsdemtdepletion, stress and aging (Alam and Pawelec,
2012). Accordingly, it is necessary examine confounding factors, such as nutritional condition, stress and age in
order to clarify the possible adverse effects of pollutants to immune functions iremaammals.

Research item (ii)YSpecies differences of sensitivity and response to pollutants

There are inter species differences of genotype related to the sensitivities and response to organochlorine pollutant
levels (Curraret al, 2011), however, unceinty factors have to be applied when extrapolating the differences in
response and sensitivity of experimental model animals to individuahooe! species. Accordingly, it is
necessary to examine the factors underlying the susceptibility that caadessdifferences using OMICS
approach.

Research item (iii)tnvestigation of possible adverse effects of novel compounds

Polybrominated diphenylethers (PBDES) are one of the flame retardants used in plastic materials for electric
devices and automobileterior articles etc. These are listed in the Stockholm Convention on POPs (UNEP, 2011),
because PBDEs are lipophilic and bioaccumulate in wildlife through the food chain in the marine environment
(Burreauet al, 1999). In addition, plastic marine debiigested by marine mammals are possibly one of the
sources oflame retardants such as PBD@Eerraik, 2002). A major effect of these compounds is neurological
dysfunction related to thyroid hormone depletion in utero (Cheetiat, 2010).Accordingly, PBDE levels in

whales and their sources including ingested marine debris will be investigated for understanding of their pathway
and the possible impact on whale stocks.
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Methods

Field work

Research items (i, ii &i): Blubber, plasma and other tissues from common minke and sei whales will be collected
onboard the research base vessel. Blubber and other samples will be frozen and shipped to the laboratory and
stored2 0° C until chemical sdonspdcificarialgses sachasimmilinaassaewill bestoned e
80°C until each analysis is conducted. Prey items an
onboard the research base vessel. The tissues and samples will also be frohgrpaddcsthe laboratory and

stored2 0° C until chemical analyses are conducted.

Laboratory and analytical works

Research item (i):

Concentrations (expressed as lipid weight) of POPs (PCBs, DDTs, HCHs, HCB and CHLs) will be measured in
10 blubber samptefrom each of-Jand Gstock minke and sei whales every year using gas chromatognags/
spectrometry (Yasunagat al, 2015),and biomarkers such as ethoxyresor@hteethylase (EROD) activity
(Fossiet al, 2007), total and free thyroxin in plasmak®ackeet al, 2009), cortisol in plasma (Romarbal,

2004) and retinol in liver (Simms and Ross, 2000).

The changes of biomarkers relating immune functions of whales will be assessed by multiple regression in the
context of other factors (R Develment Core Team, 2006).

Research item (ii):
Changes at mukbme levels through intracellular receptors will be measured to examine the disruption of
intracellular receptor signaling by chemical exposure in whales (Hiragaala 2011).

Research iterfiii):

Concentrations (expressed as lipid weight) of flame retardants such as PBDE will be measured in 10 blubber
samples of the same sei whales collected for item i) above, 10 prey items and 10 plastic marine debris samples
every year using the higlesdution mass spectrometry (Kajiwaed al, 2006), and materials contained in the

plastic marine debris will be determined using the Fourier transform infrared spectroscopy.

Expected outcome and future plan

These studies could be helpful to predict theeptial risk of infectious disease in each stock due to pollutants.
Pollutants and the other items measured, and the next themes of basic research sgibb@ned every sixth
year based on progress and results from this study.

The proponents will collzorate with a wildlife immunotoxicologist from Ehime University (research item ii)
above).
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Annex 19

Ancillary Objective Il1
Study on distribution and stock structure of large whales with particular emphasis on blue and North Pacific
right whales

Protocol for biopsy sampling and photo identification
Biopsy sampling

Equipment
The Larsen systems will be used for biopsy sampling (Larsen, 1998). Biological samples (skin/blubber) will be
collected by projectile dart which will be shot from sighting and sampling vessel, and the procedure below will
be followed.

Sampling procedure

1) During any single encounter, no more than five biopsy sampling attempts per individual will be made.

2) The projectile biopsy sample will be collected from animals within approximately 5 to 30m of the bow
of the vessel. When the vessel approaches to the whales, she must avoid rapid engine and direction
changes and follows a path convergent with the directidravel of the whale. While it is possible to
collect samples at ranges of up to 50normally do not shoot at distances less than 10m. Care should
be taken to avoid the head region.

3) For large cetaceans, small samples (<1 gram) will be obtained femrahging individuals using a
biopsy dart with a stainless steel tip measuring approximately 4 cm in length with an external diameter
of 9mm and is fitted with a 2.5 cm stop to ensure recoil and prevent deeper penetration (so that only
1.5cm of the tips available to penetrate the animal).

4) During sampling, the biopsy tips are thoroughly cleaned and sterilized with bleach. Biological samples
may be collected from adults, juveniles, females with calves and calves. The same size biopsy dart would
be used focalves as for adults. No biological samples will be taken from newborn calves.

5) All collected samples will be frozen &0°C until use for analyses.

Laboratory analyses of biopsy samples are similar to those described for minke and sei whales Th Annex
Photo-identification

Procedures are similar to those used in the {IWIWVER surveys.

Equipment

Digital sngle-lens refleSLR) cameras (e.800mm lens, Canon Co., Ltd., Japuaii) be the primary equipment
for this study. It should béehst as rawfiles (if the camera permits researcher can simultaneously also shoot fine

jpegs).

Procedure for blue whales

1 Itis preferable to take photographs perpendicular to the whale.

1 As the identification pattern can be different on both sides of the aninialjnitportant to try and
photograph both sides, but priority should be given to the left hand side, i.e. that side should be attempted
first whenever possible.

T I'f working with a group, try to concentr &te on
frames’ between animals in order to avoid ambigui
the development of a visual key, igarticularly importanto try to also obtain photographs frdrahind
the animal.

1 The aim is to photograph asuch of the flanks as possible. It is important to try to avoid both glare
reflecting off the body and backlighting, both of which can result in useless (if artistic) pictures.

91 If the animal is one that shows its flukes on diving then try to photographbthi only after you are
satisfied that the flanks have been adequately photographed.
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In closing to the animals, it is important not to approach too fast nor change direction or speed frequently.
It has been most productive to follow a course almost |phtalthe whale but converging slowly with
it.

Procedure for right whales

f
il
il
il
f

The key area for identification is the head (callosities and lip patches) and where possible from the top

failing that both sides of the head should be photographed. If onlgid@és possible, it should be the

left hand side.

Head photographs should be taken as vertically as possible, i.e. from the barrel

Other distinguishing or unusual marks or scars should also be photographed, including the flukes of
fluking animals.

Ifwor ki ng with a group, try to concentrate on one
frames’ between animals in order to avoid ambigui
A similar approach and methods that are described for blue whales is recommended.

Satellite tracking
Satellite tracking experiments will be conducted as feasibility studies on an opportunistic basis. Technical details
of the equipment are given in Annexes 9 and 15.
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Annex 20

List of collaborating and data providing research institutions

Research activities under the NEWRBP will be carried ouby the Institute of Cetacean Research (ICR) in
collaboration and coordination with several research institutions. Furthermore relevant data will be acquired from
other research institutions and research programs. This annex provides a list of collates@giran institutions,

and a list of institutions and research programs from where data will be obtained, by NEN¥RERectives.

Primary Objective |

Contribution to optimize the establishment of a sustainable catch limit for common minke whalesasthk
waters of Japan

il

a)

a)

a)

Secondary Objective | (i)nvestigate the spatial and temporal occurrence of J stock common minke
whales around Japan, by sex, age and reproductive statusex 7)

Collaborating research institutions/projects

- Tokyo Universityof Marine Science and Technology (morphological characterization of J stock;
assignment analysis based on genetic data; estimates of J stock mixing proportion trend).

- National Research Institute of Far Seas Fisheries (age determination based on eampti@, ge
characterization of J stock).

- Azabu University (feasibility study on DNA methylation).

- Riken Genesis Co. (feasibility study on DNA methylation).

Secondary Objective | (ii)Estimate the abundance of the J and O stocks in coastal waters of Japan
(Annex 8)

Collaborating research institutions/projects
- Tokyo University of Marine Science and Technology (estimate of whale abundance based on Line
Transect Method and spatial modelling, g(0) estimates; additional variance).

- National Research Institutd Far Seas Fisheries (survey in 10 mode; spatial modeling).

Secondary Objective | (iii)Verify that there is no structure in the O stock common minke whale in the
Pacific side of JapafAnnex 9)

Collaborating research institutions/projects

- National Research Institute of Far Seas Fisheries (consultation on satellite tracking techniques).
- Lkarts Norway (consultation on satellite tracking technique).

Secondary Objective | (ivJmprove RMP trials by incorporating age data in their conditionjAgnex
10)

Collaborating research institutions/projects

- Tokyo University of Marine Science and Technology (SCAA).

- National Research Institute of Far Seas Fisheries (age determination based on earplug, consultation
on satellite tracking techniques).

- Azabu Univergy (feasibility study on DNA methylation).

- Riken Genesis Co. (feasibility study on DNA methylation).
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Primary Objective Il

Contribution to the RMP/IST for North Pacific sei whale

1 Secondary Objective Il (i)Abundance estimates for North Pacifiei whales taking of the account
additional variancg/Annex 13)

a) Collaborating research institutions/projects

- Tokyo University of Marine Science and Technology (estimation of whale abundance based on Line
Transect Method and spatial modelling, additioraiance).

- National Research Institute of Far Seas Fisheries (survey in IO mode; spatial modeling).

b) Research institutions/projects providing data and samples

- IWC-POWER (sighting survey).

1 Secondary Objective Il (ii)Estimation of biological an@cological parameters in North Pacific sei
whale for RMP Implementatid@nnex 14)

a) Collaborating research institutions/projects

- Tokyo University of Marine Science and Technology (SCAA).

- National Research Institute of Far Seas Fisheries (age determinasied on earplug).
- Azabu University (feasibility study on DNA methylation).

- Riken Genesis Co. (feasibility study on DNA methylation).

1 Secondary Objective Il (iil’St udy of the pattern of movement of
feeding grouds and between feeding and breeding grou@isnex 15)

a) Collaborating research institutions/projects
- National Research Institute of Far Seas Fisheries (consultation on satellite tracking technique).
- Lkarts Norway (consultation on satellite tracking tegae).
- Tokyo University of Marine Science and Technology (genetic analyses based on DAPC).
b) Research institutions/projects providing data and samples
- IWC-POWER (biopsy sampling).
1 Secondary Obijective Il (iviSpecification of RMP ISTs for North Pacifiei whales
a) Collaborating research institutions/projects

- Tokyo University of Marine Science and Technology (RN sspecifications).

Ancillary Objective | (Annex 17)

a) Collaborating research institutions/projects

- National Research Institute of Far Sefleisheries (spatial estimation of prey consumption;
consultation on satellite tracking technigue).

- Lkarts Norway (consultation on satellite tracking technique).

- Hokkaido University (stable isotope analyses).

- Miyagi Prefecture Fisheries Technology Instit(jieey survey).

b) Research institutions/projects providing data and samples

- National Research Institute of Fisheries Science (oceanographic data and oceanographic data
analyses based on FRROM).
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- Hokkaido National Fisheries Research Institute (informadiofisheries).
- Hokkaido Research Organization (information on fisheries).

- Japan Chemical Analysis Center (stable isotope analyses).

- Japan Food Research Laboratories (fatty acid analyses).

Ancillary Objective II(Annex 18)

a) Collaborating research institatis/projects
- Ehime University (immunotoxicology study).

Ancillary Objective Ill(Annex 19)

a) Research institutions/projects providing data and samples

- IWC POWER (biopsy samples; pheitentification data.

183



Annex 21

Research vessels

Research Base veds
Vessel engaged in the biological and ecological surveys of whales sampled.

Nisshin Maru

-l \

RESEARCH

Length overall: 129.58m
Molded breadth: 19.40m
Gross tonnage: 8,145GT
Engine power: 7,320PS
Speed: 14.30kt

Sighting/sampling vessels
Vessels engaged in whale sighting and sampling, and experiments

Yushin Maru No.1 Yushin Maru No.3

Length overall: 69.61m Length overall: 69.61m
Molded breadth: 10.40m Molded breadth: 10.80m
Gross tonnage: 724GT Gross tonnage: 742GT
Engine power: 5,280PS Engine power: 5,280PS
Speed: 12.00kt Speed: 12.00kt
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Dedicated sighting vessel
Vessel engageexclusively in whale sighting and experiments.

Yushin Maru No.2

Length overall: 69.61m
Molded breadth: 10.80m
Gross tonnage: 747GT
Engine power: 5,280PS
Speed: 12.00kt

Sighting/sampling vessels (Coastal gmment)

Sumitomo Maru No.5(61S)

Length overall: 21.31m
Molded breadth: 4.45m
Gross tonnage: 30.00GT
Engine power: 987PS
Speed: 10.00kt
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Taisho Maru No. 3 (3T)

Length overdl 20.25m
Molded breadth: 4.24m
Gross tonnage: 19.00GT
Engine power: 1,210PS
Speed: 13.00kt

Koei Maru No.8(8K)

Length overall: 19.96m
Molded breadth: 4.30m
Gross tonnage: 32.00GT
Engine power: 330PS
Speed: 10.00kt

Katsu Maru No.7 (7K)

Length overall: 19.97m
Molded breadth: 4.30m
Gross tonnage: 32.00GT
Engine power: 400PS
Speed: 11.00kt
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Seiwa Maru

Length overall: 15.10m
Molded breadth: 3.20m
Gross tonnage: 15.20GT
Engine power: 160PS
Speed: 11.00kt

Prey survey vessel (Coakt®mponent)

Miyashio

Length overall: 44.50m
Molded breadth: 7.6m
Gross tonnage: 199GT
Speed: 13.0kt

Equipment
* Echo sounder: EK60 (38kHz, 120kHz and 200kHz)
*CTD
* Water sampling gear (12L)
* Trawl net (mouth area 7

Potential dedicated sighting vessel (Offshore compdnent

Kaiyo Maru No. 7

—y

Length overall: 60.02m
Molded breadth: 10.6m
Gross tonnage: 649GT
Engine power: 1,600PS
Speed: 12.50kt
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Annex 22
Protocol for participation of foreign scientists in field and analytical research under the NEWREP-NP
Field surveys
Participation of foreign scientists in the field surveys of NEWREPwiIll be welcomed, so long as they meet
the following qualificationgstablished by the Government of Japan: i) costs for participation, travel expenses to
and from the home ports, subsistence on board the research vessels and any other ancillary cost, will be covered
by the participant; ii) indemnification and insurancedny casualty or personal injury while on board the research
vessels, will be covered by the participant; iii) participation of those who are found to have intentionally sabotaged
the implementation of the research in the field shall be terminated.
PROTOCOL
Scientists interested in participating in field surveys of NEWREPshould:

1. Complete the application form below.

2. Send the application form electronically to the director of the Survey and Research Division of the Institute of
Cetacean Resedr¢ICR) tamura@cetacean)jpat least five month before the start of the survey.

An ad-hocteam in ICR will examine applications and communicate its resolution to applicants at least three
months before the stasf the survey.

APPLICATION FORM
Family name: First name:

Research institution, postal address anudi address:

Field expertise:

Explain briefly the reasons of why you want participate inNE&VRERNP field survey:

Past field experience:

Indicate the field survey of your interest

] : Whale biological survey

[]: Cetacean dedicated sighting survey

[l: Whale's prey survey

[]: Oceanographic survey

[]: Other (ex: satellite tracking: )
Medical check to see if you fit for lorperiod field surveys at sea : YN []If yes, attach certificate
Remarks:

Date: Signature:
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Research collaboration

As in the case of JARPN and JARPNII, data obtained by NEWRERill be shared with members of the IWC

SC in accordance with the IWC SC Data Availability Agreement (DAA) (IWC, 2004). Data and samples from
the research will be available for other accredieigntists and research organizations in accordance with the
protocol for access to samples/data from the ICR (http://www.icrwhale.org/pdf/appendix2.pdf).

To facilitate the collaboration and analyses, databases will be created after each annuatisictveyll specify

the kind of samples and data collected during the research activities, and the list will be posted on the ICR Home
Page.

PROTOCOL

Scientists interested in conducting a particular research based on data and/or samples collectedERNEEWR
should follow two steps:

1. Complete the application form below.

2. Send the application form electronically to the director of the Survey and Research Division of the Institute of
Cetacean Research (ICRAhura@cetacean)ip

An ad-hocteam in ICR will examine research proposals and communicate its resolution to applicants within two
weeks after receiving the proposal.
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APPLICATION FORM

RESEARCH PROPOSAL TO THE INSTITUTE OF CETACEAN RESEARCH

Title of the research

Principal Investigator

Institution and
Address of Principal
Investigator
Co-Investigators

Institutions and
Addresses of Go
Investigators
Objective of the
research and rationalq

Datarequested
Methods

Research plan and
schedule

Output of the research
(oral
presentations,
publications)

Other remarks

Reference

International Whaling Commission. 2004. Report of the Data Availability Working Group. Anrk)XCEtacean
Res.Manage 6 (Suppl): 406408.
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