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Introduction

A three-day Working Group meeting to consider applicaticn of

3et . the
RfP to the northyestern Pacific minke whale was held Drior to the
453th annual meeting of the IWC Scientific Committee in 1%93. The

meetlng formulated a series of working hypothesized models based
on available information (Annex G to 4S/IWC/SC Report). Howavaer

a dgubt was raised whether it is meaningful to advance the worﬁ
1l clrcumstances where the possibility of zero catch limit 1s not
preclgded because of shortage of information. Information 1is
consplcuously lacking for the stock structures, differentiation
and mixing pattern of the Sea of Japan -Yellow Sea~-East China Sea
Stock (hereinafter referred to as J Stock), the Okhotsk Sea Stock
(hereinaftar referred to as O Stock), and Western Pacifiec Stock
(hereinafter referred to as W Stock). In this regard, the Scien-~
tific Committee also noted the desirability of obtaining improved
data on stock identity and migration pattern, and further noted
that such information would reduce the range of plausible hy-
potheses that need to be considered (43/IWC/SC Report, 7.2.3
North Pacific Minke Whales, para 9).

The Working Group established 13 sub-areas in the northwestern
North Pacific (Fig. 1), 3 sub-stocks in J Stock and 4 sub-stocks
in O Stock as well as W stock in the Northwestern Pacific. The
Working Group alsc established 22 cases as options for trials of
the RMP (Annex G to 45/IWC/SC Report, Appendix 3, Specifications
of the North pacific minke Whale trials).

As regards minke whales in areas around Japan, the 2-stock theory
has been propounded (Omura & Sakiura, 1956 : Chsumi, 1983 : Wada,
1991 : Kato & Kasuya, 1992 : IWC, 1992), but the Working Group
has established a complicated scenarioc hypotheaized with ¢ Sub-
stocks, and W sStock existence, etc. The issues about stock struc-
ture can be summarized as under the following two headings.

(1} validity of sub-stock structure:

This lssue is discussed in the attached paper (Hatanaka, Kate and
Ohsumi, MS Appendix II). The gist of the paper is that existing
data and informaticon show that there is no reason tao change the
conventional assumption that the two stocks (J Stock and O Stock)
migrate to the waters surrounding Japan and more mature individu-
als make northward feeding migration. The paper also argues that
there is no ground to support the existence of sub-stocks.

The sub-stock scenario puts unrealistic conditions on the‘trials,
which are likely to lead to large and unnecessary reductions 1n
catch 1limits calculated, especially in Japanese traditional
whaling grounds.
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(2) validity of W stock:

This hypothesis involves the presence of a stock which winters in
the middle and low latitudinal areas in the central North Pacific
agd the stock makes direct feeding migration to the Okhotsk Sea
wlthout coming close to the east coast of Japan. (The case that
1t does 1ot =enter the area of west of 157 degrees I is also
assumed. ; It 1s unknown whether such a s%ock actually exists
independently of O Stock.

The present research is designed to collect information concern-
ing these issues, thereby to build up mere credible hypothesas
concerning stock structure, to facilitate RMP trials and bring
about meaningful results.

II. Cbjectives of research

Clarify the stock structure differentiation and mixing of ninke
whales distributed in the waters around Japan. Specifically,
emphasis will be given to the following three points.

1. Clarify whether W Stock exists

Clarify whether there exists a hypothesized W stock which mi-
grates from the central North Pacific (Sub-area 9 and 13) into
the Okhotsk Sea (Sub-area 12) and the offshore area on the side
of Pacific east coast of Japan (Sub-area 8) without approaching
the Japanese coast regardless of whether there is 0O Stock in the

other Sub-areas adjacent, or where the eastern boundary for ©
Stock liss.

2. Clarify the mixing rate <¢f W stock

Clarify the extent to which W stock (if it exists) mixes with O
stock in Sub-areas 8, 9, and 12 (Figl)

3. Clarify the wvalidity of O sub-stock acenario

With respact to the O stock, clarify whether there 1is evidence
for site-specific sub-stocks in Sub-areas 7, ll and 12, or rather
there is a homogeneous O stock which has segregation by sex and
growth stage and repeats latitudinal and onshore-offshore mlgra-
tion making northward shift in sesarch of feeding grounds.

The present research will not cover the three sub-stocks hypothe-
sised in J Stock because they range in the waters of Russia,
North Korea, the Republic of Korea and China. Implementation of
the research in those areas seems to be politically complicated
in view of the recent international situation.
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III. Research method and ltens

1. Research method

in the first year, a feasibility study will be conducted in Sub
area 3 1n order to obtain preliminary information on stockks‘*u;
ture (from DWA information, isozyme information, conception L&a-_
information, length and sex structure data, morphometric :nform;f
tlog, .apd pollutant, parasite and heavy metal data) ;nd Ehe
variability of such data. Based on such information, the cat;h

level of animals needed to get sufficiently precise answers from
future research will be determined.

For thg following years, the research programme will be conducted
according to the result of the first year’s feasibility study.
For example, if the existence of W stock is detected in Sub-area
9 1n the first year’s feasibility study, the research programme
in the following years’ will be conducted for lnvestigating
exlstence or proportion of W stock in Subareas 8, 9, and 12. 1In
this case, the boundary between O Stock and W Stock or mixing
rate between them will be identified in those sub-areas. However,
if predominance of O stock is detected in Sub-area 9 in the first
year’s feasibility study, the following research programme will
rather focus on the detection of the existence or otherwise of o
Sub-stocks in Sub-area 7, 8, and 1l in the following years.

2. Research items

Random sampling (catch) will be carried out. The following re-
search items and sampling will be addressed.

{l) Morphometric information (body color, body size, size of
part of the body, sex)

This information is valuable as one of information to assist to
determine stock-identification among hypothesized O and W stocks
and hypothesized Sub-stocks among O Stock.

This information can be particularly valuable when the genetic
data fail to provide information able to determine the differen-
tiation of stocks and sub-stocks as in the case of North Atlantic
pilot whales.

{2} Conception date data

These data are inferred from foetus length. These éata were ex-
tremely valuable for determining O and J Steock differentiatlion
and mixing.

These data also would naturally be expected to be useful to
determine the stock differentiation and mixing between O and W
Stocks.
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{3) Collection of biochemical samples (samples of

skin liver
muscle, ! T

brain, etc., for genomic DNA, mtDNA and isozyme analyses)

Gengmic DNA and mtDONA analyses are powerful in detecting genetic
varliations, and are useful fcr individual identification. Howev-

er, it may not be effective in detecting mixing of stocks without
cure sampies from each stock.

Isozyme analysis is wuseful for analysing samples from wmixed
stocks, because isozyme data, as they are, can tell us whether
they are homogeneous or not, through Hardy Winberg’s rrinciple.

(4) Collection of samples for quantification and qualification of
contaminant substances (heavy metals and organochleoride, etc.)

These data may suggest the different past locations of the whales
and thereby stock segregaticn.

(5) Length and sex composition data

This information may suggest the difference of character of stock
differentiation.

{6) Collection of data and samples on parasites

Parasites could be considered as natural tagging and may suggest

the location of inhabitation of stocks and thereby stock segrega-
tien.

These data ((4)-(6)) provide supplementary or indirect evidence
for stock structure, and may be valuable for determining stock
identification and structure particularly when biochemical infor-
mation may not be strong encugh to indicate the differentiation.

{7) Research on stomach caontents

Stomach content data will be collected routinely for feeding

studies, and may perhaps also provide information on stock sepa-
ration.

(8) Sighting survey data

Sighting survey data will be obtained from sampling activity.

IV. Research area and period

1. Research area

First year (1994): Feasibility study in Sub-area 9 ( 157 E to 170
E, South of the 200 mile EEZ of Russian Federation and the US,
North of 35 N) will be conducted to preliminarily detect ;he
stock structure and for designing the research in the followlng
years.
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Following years: The research area will be determined b
the due consideraticn of the result of

(S

-

_be_ 2rmis Y taxking
thne Ieasibility study

2. Research period

First year (1394): Up to 90 days 1n June to September

rollowing vears: The research period will ©be determined by
taking the due consideration of the result of the feasibility
study. devertheless, the entire period for the research, includ-
1ng the rfeasibility study, will not exceed 3 to § years.

V. Number c¢f whales to be taken and the effect on the steck(s)

1. Number of whales toc be taken

The sample size necessary for feasibility study has been set at
100 animals based upon information below.

(L) At the 1989 IWC Workshop on the Genetic Analysis of cCetacean
Populations (IWC, 1991), it was recommended that at least 20 to
50 animals per stock is the appropriate number of specimens when
the genetic method is used. Assuming the existence of the W stock
as well as the O stock in Sub-area 9, the numbter of samples must
certainly be set well above 50 to ensure sufficient representa-
tion of each stock. The J stock and O stock have been easy to
distinguish by electrophoresis because the difference between
their allele frequencies is very large. A smaller difference
between the 0 stock and the W stock will require a larger sample
size for detection.

These considerations suggest 100 animals as an appropriate sample
size.

(2) Conception date data has already been used for determining
stock structure for the North Pacific (NP) Minke Stocks with
results from this source providing most of the information wused
to determine J and O stock propeortions in the Sub-areas when
these two stocks are mixing for the purpose of conditioning the
current NP minke trials (IWC 45/SC Annex G). Attempts must there-
fore also be made to examine similar data concerning O and W
stock differentiation. Foetus length data frem about 30 specimens
will be preferable for this exercise. Profile for sex and maturl-
ty within any catch taken suggest that foetus wll; be present 1in
perhaps 30% of the animals. Therefore, 10C specimens would bae
necessary. if two stocks are mixed in Sub-area 9, and the concep-
tion date is different between them, there is a danger that a
smaller number of spacimens and therefore less foetus data may
prove too few to detect a stock present in only a small propor-
tion.

(3) With respect to other indicator of stock ident;fication such
as morphometric information and pollutant, garasite and heavy



mgtal data, a4 very large sample is likely to be needed to astab-
lish stock differentiaticn with statistical certainty.

_ - ) However, g
sample size of 100 would provide a start for <+his ccllection
process.,

Japanese scientists requested Dr. D. Butterworth and Dr. A.
to examine the effect of takes of hypothesized number of whalea
from Sub-area 9 on the populations. The results are shown in
Appendix 1. From these, 1t is judged that the take in the range

of 100 +to 200 whales has no harmful effect on the populations
even in the worst case scenario.

Funt

VI. Research vessels and organization of the research

l. Research vessels

In order tc minimize costs required for conducting research and
obtaining necessary data, two catcher boats for effectively
taking animals and one factory ship for possessing and preserving
whale samples caught will be deployed. Factory ship is also

appropriate to command, supervise and implement the research
programme.

2. Organizations of the research
The following institutions and scilentists will be invelved in the

programme.

a. National Research Instituta of Far Seas Fisheries and other
national resaarch institutes of Fisheries Agency.

b. Institute of Cetacean Research

c. Scientists of appropriate universities in Japan

3. Participation by foreign scientists

The participation by scientists from foreign nations, par-
ticularly from neighboring nations, will be welcomed subject to
the conditions put forward by the Government of Japan. These
conditions will be similar to those which have applied to the
research programme in the Antarctic,

VII. Matters related to "Resolution on Special Permits for
Scientific Research"”
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In’ the Re§olution on Special Permits for Scientific Research
(IWC/37), it was recommended that Contracting Government whegp

considering proposed research permits should take into account
Scme aspects of the programme. Those are as follows.

1. Whether the objectives of the research

. R are not practicall
sclentifically feasible through non-lethal ¢ and

techniques

he lethal catch is essential to satis

- fy the objectives ef +he
Programme. The

Leasons are written in the Section VIII-1.

2. Whether the research contributes information essential for

: ra-
tlonal management

.. The purpose of this programme is to clarify the stock iden-
tification, structure and differentiation of Northwest Pacific
minke whales as the IWC Scientific Committee has already stated
to be desirable, and to facilitate RMP trials for setting appro-
priate level of catch quota. Therefore, it will greatly contrib-
ute to the raticnal management.

3. Whether the number, age and sex of whales to be taken are

necessary to complete the research and facilitate the conduct
of the ca

100 whales, randomly taken independent of age and sex, will be
sampled for the feasibility study in the first vear. Then the
number of specimens needed to obtain sufficiently precise results
from the research programme will be determined from data provided
by the feasibility study. Those takes will greatly contribute to
the facilitation of the recommendations in the CA of the North
Pacific minke whales conducted in 1991 by the Scientific Commit-
tee of IWC (IWC, 1992) and the completion of RMP and thereby the
objective of research. CA will be appropriately modified 1if
necessary for its stock structure and identification once the
information will be obtained from this research programme.

4. Whether whales will be killed in humane manner

This is written in the section VIII-2.

VIII. Other matters to be considered
1. The reasons why lethal catch is needed

(1} Obtaining samples in a small amount by a b;opsy_sgmpl;ng may
net be sufficient for clarification of stock identification and
structure for the following reasons.

(a) Only small amount (5g) of outer skin mate;ial can be cellect-
ed through non-lethal sampling of biopsy. Thls.small ameunt of
sample will make possible DNA and organochklorine concentration
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analysis, CTNA analysis is vaiuable only for determini
terns of samples of individual animals. However, it
sufficient for stock identification and structure and
Le capable of detecting mixing of more than one stock.

g DNA  pnatc-
may not bHa
it may not

(b) Amount of meat from biopsy 1s 1insufficient for analysis of
accumnulated elements such as heavy metals.
{¢) Because the physical constraints of reach of the biopsy gsun

shootipg Lo the animals is shorter so that it cannot conduct <he
effective sampling.

(2) There are cases suggestive of presence of the different
stocks from morphometric information even though genetic informa-
tion such as mtDNA analysis shows no affirmative evidence for the
stock differentiation. The RMP trials have shown the danger

of
assuming only one stock if two are actually present.

{3} Conception date data inferred from foetus length have already
been used as one of the best sources of evidence for stock iden-
tification and differentiation and mixing (IWC 45/SC Annex G).
These data can be obtained only from lethal methods.

(4) Isczyme analysis is one of the best indicater for stock
identification of J and O Stocks and for detecting steck mixture
(Wada, 19%1). 1In order to ensure the analysis of isozyme, the
Japanese experts firmly believe that amount of sample necessary

1s at least 20-30g and the suitable samples should be obtained
from the liver,

(5) Information on morphometric, length and sex, pollution,
parasite, and heavy metal data may strongly supplement the other
information to judge stock identification, structure and differ-
entiatiocn.

Therefore, it is considered as requisitae to acquire informatioen
and data from a3 many sources as possible to detect a stock

identification and differentiation based upon analyses by as many
methods as possible.

2. Humane killing

All whales in the research programme will be killed by explosive
harpoon.

3. Need for joint research with the Russian Federatioen

As regards research in Sub-area 8,3, and 12 in the following

w130
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s after the feasibility study, it is desirable to covar n
Russian waters along the Kamtchatka Peninsula and Kurile e

,
and in the Qkhostk Sea by means of joint res ) Island
A - earch - s -
sian Federation. with the Rus-

Years

4. Preserved samples

A total of 1004 samples collected from the past ccmmercial
whaling during 1980-87 fishing seascn (Wada, IWC?SC/43/H132] in
;oastal arza in northern Japan, the traditional whaling ground
in the ccuntry, are being currently preserved in -20 c. The sam-
plgs are 1in small amount (a few grams), and will not be used
sultably for biochemical analysis such as ntDNA and isozyme
analysis because of the deterioration of the samples after long
years of refrigeration. The Japanese scientists finished isoczyme
analyses before 1989 using these specimens, and no such analyses
have been launched thereafter. All these samples are considered
to be significantly deteriorated and could not be used for a
complete analysis. In any case, all these samples have been taken
close to the coast of Japan from Sub-areas 7 and 1l. They there-
fore provide no information on stock structure further to the
north and east of JFapan, which is the impeortant guestion that
this feasibility study will address.

5. Treatment of whales taken

Any whale taken under this special permit shall be processed
in accordance with Article VIII-2 of the Convention. The meat
will be consumed exclusively in Japan.

6. Report

The preliminary results of this special permit shall be made
availabla for the next meeting of the Scientific Committee as a
special report.
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i THE POSSIBLE IMPACT OF A RESEARCH TAKE OF MINKES FROM
SUBAREA 9 (AS DEFINED FOR NORTH PACTFIC MINKE M.—\N.—\GE.‘«[f_.\'T
TRIALS) ON THE NORTH PACIFIC MINKE WHALE STOCKS

D.S Butterworth AL Punat
Dezartment of Applied Mathemaucs Schacol of Fisheres WH-10
CUriversity of Cape Town University of Washington
Rondebosch 7760 Seattls WA 68183
South Afica USA
INTRODUCTION
We have besn requested Dy Japanese scientists to provids an analysis of the possible

:mpact of Giferant levels of a research take of minke wrzles Tom subarea 9, as defined for
“he present trials for RMP management of the ncrth Pacific minke whale resaurce (Fig. |
or Annex G of the Regort of the (993 Annual Mezting of the [WC Scientific Committes).

Past assessments of the consequences of such takes have been based primarily uoon
esumates of replacement vield for what are assumed 0 be discre:s stocks with weil-
defined Soundaries. However, the [WC Scientidc Committes at its 1993 Maering
ceveloped a rather more intricate basis (including stock-mixing effacts, for example) for
tnials of the RMP for this resource. [t therefore sa=ms to us to be mors appropriate to
Jocus upen the scerarics envisaged in these thals to provide 2 Tamework to address the

Question posad.
TRIALS DEVELOPED

Our approach in selecting trials for thus evaluaiion has beean to attempr to select "warst o
case" scenanios, i.e. ones for which the catch proposed might have the greatest impact on
the stock / "sub-stock” involved in terms of depletion. For this reasan, we have restricted
attantion to situations where the MSY rate is 1% (in terras of the mature component of
the population) for all stocks / “sub-stocks” considered. Furthermore, although we
understand that random, sampiing is proposed for the rssearch take, with the intent i
crovide a representative sample from the population coacemed, it is possible that (as in
the Anrarctic) younger animals may be underrepresented at higher latitudes. Accordingiy,
we have rerzined the same assumption as in the North Pacific (ONP) minke trials of an ags-
at-30%-recruitment of ¢ years for our calculations. This wiil result in a (slightly) greater
impact of any catch on the population than were we to assume uniform selactivity acrass
all ages. '

The two exirems scenarios which, it seems to us, would maximize concern adout the
impace of any research take on the population, are as follows.
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2 Despite selecting a r2g:0n {or the research taxa wh e is far

Japan (and nence far Tom the e gons of past catzhes fFram -+
"0 stock), the take Wil neverthaless be mads Fom :ra

those past catches, so that he depietion rasulting Som suc catches nesds
10 Se taken into aczount In e tnais contaxt, :;1;3 - o
assumptica cf a singie O stock 2 rl'e nenil and east of Janan, whars ro
sLac« s nemogeneous (i.2 wthout sub-stack stmucture) T
<) Subarea § contaias 1 ciscrere isoiated "sipck” (thus could te sither an 0.
[V-like" sub-stock, or a2 W (sub-)stack), so <hat the researc ch take wiil
impact that "stock” alone. This raises the question of how the |evai or take
relates (o the avatlable sightng survey abundance astimats qf 3254
(c.v.=0398) reportad for minke whales in subarea 9 ia Tabie 4(a) of
Apperdix 3 of Annex G of the 1595 Repert af tha Scientife Commistas

The second of these scenarios (5 the more extreme, in tha sense that it s clearly more
pessimistic than any plausible reality, both because it is hardly conceivable that any single
STOCK tn 3ubarea § would be toundad in its distcbution by the boundaries of that subarea,
and also because the survey on which ihe abundance estimaie for :his subarea s based
caversd considerably [ess than the Qull extent of this subarea (s2e Fig. 2 of RIWC 42, 387-
32).

Tral NPM 4 of the currant set of NP miinke inizis comes ciosast 19 the scenano eavisage
in ) above I: requires some adjusiment, however, to wnat we term trial "NPM14b" as

the onginal tnal incorporated sub-stack strucrure, wnereas no such structurs is desired in
tfus insiance, so as 2 redect a sicuation of the take baing macs Fom 2 stock reduced by
past narvesung. The catch cuxing matnces (A, B', [, I') far tnal NPMi4p (Table 1) were

developed by conditioning a slightly modified version of iriai \ M4, aad then calcuiating
the fractions of the O and J stocks that are found (on average) in each subarea, for each of
the onginal AL B, T and J mamices which form part of the specifications for the original
NPML4 rdal. This caleulation involved, for each of the 10G simulations, pooling across the
substocks wauen maks up these two stocks (three for the J stack, and four for the O
stock) to estimate the fraction of the J and O stocks in each subarea for each simulation,
and then averaging these fractions over the 100 simulazions. A further modification made
1o the specifications of the original NPM14 triai is that the O stock does not mix into
subarza 13, so that the O stock siza is not inflated via extrapolaticn to unsurveyed ragicns.
The abundance estimates used to condition this trial have besn extended tao include the
results from the 1992 surveys in the Sea of Japan and norzh Pacific (Table 2).

To address the second scenario above, the distribution of the number of mature females at
the start of 1594 in a discrete isalated stack in subarea & was odiained by generating i00
values from a log-nomal distribution for the sighting survey ssiimate of the total {(1+)
number of animals in thas subarsa (3264, CV 0.396 - ses Table 2} viz. :

P=3264e"°m;” 5~ N(0:0366%) (1)
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Tor each of these {GO abundance :s:;nat:s Zanerate :"cr suSare2 3, e corrasponc.ng
, ) _ 2spond.ng
numoer of mature females was then calcuiated by assuming that the esumate corrassencs

'3 an uns ‘cpi ted state {this 1S a reasonabie assumption because =i:r.cu<z“ 3 ]
ce2n 1axen from subarea 9, the tctal number of amimals harvested (27) is verv sma!
2lzliva 10 the ssumate of 2bundance Tom the sighting survey) ‘
RESULTS
Tha results for trial NPM 140 (a homogerecus Q sicck to the east of Japan, extanzing -0
176 ) are shown (1 Tzble 3, and those for the case of an isclaied ciscrera 190k in
suparea 9 are given i1 Tatle 4. The formac used for pressncation is simuilar o that
ceveloped for the NP minke inals.

Resulis are cresentad for four diferaat levels of an annual research taks: 3G, 100, 130, an¢
200, as weil as zero for comparalve purposes. Although the taka anowed 15, w2
urcersiand, proposed for 2 single year only at this stage, the continuation of simular levels
of research take for the next few vears remains 2 possidility. Accordingly, it sesmec des:
[Q US 10 Sresent the resuits ot projections for a dve year, rather :han a single vear gericd.
The resuits snown thererfore retlect the assessed “worst case scenario” conssquences of tha
ievels of annual taks invesugared. when continued for the five v22r period 1994-1558.
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Tabie 1 : The catchﬂ(anc’ sig,.‘::::'gs} mixing matrices for trial NPM 1<y Beariags !
and 3 reter o Aznl - May, June - July, and Atgust - Segram
respectively. '
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Absoluts estimates of abuncancs used o ISraiton e tmal NPA['e
Trese inciude both the =stimates adestzd Jy (he 1593 IWC
Commitiee for the purposas ol aadiic
3 of Annex G of the 1593 Scienufc Commitize reger)

:hgse laTer surveys inciu

Jazan (subareas 6 and 10

N0 subareas have been docdizd 12 srovide the v
X .

approximation which snould

b

<l

Subarea ! Vaar i Estimate {c.v)
1592 5 $33 (0.473)

S |
| ;
7 ' L350 1731 (0.853)
1293 1253 (0 623)

Q0
Y
Ne
O

1057 (0.796)

1790 | 328+ (0.596)

1592 2038 (0.497)

L 155G . 2170 (0.449)

P 1590 13841 {0.3683)
11-12 1552 115C6 (0 453)
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Tacle 3 Parformance st 1:15L.c or wmal NPM1h. Resuits are shown oap 3 no-caies
scznano and for Sve difersnt levais of consiant annyal facn in SLCE‘..".‘.‘: 9‘.
The management ;:enod s taken to be five vears, commencing in 1562 -
ail cases. Restlts wruch dilfer Som the nc-careq case are g?ven in ";:‘d
tyoe :z.q The toal ass u es that both the J and 7z O s15cks have an .\VISY
rate o7 %5 (in terms of the mature component 5f ;hs FCoulaton)
lutai Stoek Size | Isual Stock Size rinal Stock Size Lowest Sizs
Stock Absgluts R=lauve
Mahan  3Y, $3% (Median 3% 93% |Median 3%, 33% % 10% 133
Cawch| 9
I L2353 887  Z.5%3 | Q219 0.130 0366|0215 0.134 0377(0.130 0.'38 0.134
o O | 5648 1335 8334 | 0.738 05351 07500750 0634 0301 (G331 0567 079
: Catch| 0 '
Tl 233 867 2493 [ 0,219 0130 036610225 013+ 3377(0136 0156 094
" o 6048 4337 34684 | 0738 05851 0,790 | 0.741 0.652 0.794] 05851 0657 0719
Caten| 100
I L2353 887 2493 [ 0.219 0130 0.386 | 0215 0.134 0377 0.130 0146 0.134
Q | 5643 4333 3684 | 0733 0631 07901 0.732 0.641 0.786 | 0.641 0.637 0.712
Catch| 130
I 1233 387 2255 [ 0219 0130 0368 (0223 0132 05377 0.03G 0.148 0.134
O | é6+3 4533 %6852 | 0.738 04831 0790 [ 0.723 0.629 0.779 | 0.619 0.646 0.703
Cater| ¢
) 1233 36Y 2433 | 4219 0130 0366|0225 0134 0377 C.130 0:46 0184
o €848 4337 2634 | 0738 06431 0.790) 0.715 0.618 0,772 0.613 0.635 0.693
Notz o Azsciute values for siock size are given in terms of the maitura 2mala compenant
of the popuiation. The median values for the iniziai sizes of the J / O stocks in
t2rms of this compenent are [ 235 / 6348, whereas mecian valuss for the o (1-)
¢ coculanen are 4839/ 23131 respectiveiy
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Tacle 4 - Performance stauistics {or catches in subarea 9 for the zasa in which this
subarea contans a discrete stock with an MSY rats of 1% (in terms or;-:
mature component of the populaton). The management geriod is raken 10
be five years in alf of tie tnals. Results which difer Tom the no-catch cise
are given in bold typeface.
iniual Stecx Size Lual Stock Sizs rizal Stock Size Lowest Size
Absolute Relative
Median 5%  95% |Median 5%  95% |[Median 3% 95% 3% 0% 3%
Catch 0
2120 905 3024 | 0998 0.9%5 0.999 | 0.998 09%5 0.999 | 0.595 0996 0597
Caich 5
2120 05 5024 | 0998 0.993 0.959 1 0.960 0.907 0.983 1 0.907 0.923 0.945
Caich 100
2120 %05 5024 | 0998 0.995 0.999 | 0.921 0.818 0.967 | 0.818 0.8351 0.393 -\M.?
Carch 130
2120 903 3024 10998 0995 0999 0.884 0.731 0.931 | 0.731 0.778 0.8:4
Cach 200
2120 905 3024 ) 0.998 0.995 0.999 | 0.846 0.644 0.935( 0.644 0.707 0.793

Note : Absolute values for stock size are given in terms of the mature female component
of the population. The median value for the initial size of this component of the
hypothesised stock is 2120, which is to be compared with the survey estimate of
8264 for the toral (1+) population in subarea 9.
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Counter argument to the Working Group on North Pacific
Mlnke Whale Management Trials -- -

oY

H. Hatanaka, #. Xato and 5. Chsumi

The Working Group on North Pacific Minke Whale Management Trials
(hereunder referred to as the Working Group) did not adopt the
assumption that there exist two Separate stocks of minke whales
in the western side of tha North Pacific. Those are Japan Sea-
Yellow Sea-East China Sea Stock (J Stock) and Okhotsk Sea-West
Pacific Steck (0 Stock), and this assumption was examined and
recognized in the Comprehensive Assessment of the Scientific
Committee in 1991 (IWC, 1992). This theory has been propounded
based on biological information. Instead, the Working Group
adopted the assumption of dividing the J Stock inte three sub-
stocks (J-I to J-III) and the O Stock intoc four sub-stocks (O~I
to 0-IV), and adding Western Pacific stock (W Stock). In this
paper, the assumption by the Working Group is called "sub-stock
scenario". This scenario assumes the presence of eight stocks/
sub-stocks, which all move and mix in spatio-temporal terms. This
paper is aimed at clarifying the basis for such sub-stock scenar-
ioc and at assessing the scientific validity in the 1light of
materials and knowledge made available to date.

1. Basis for sub-stock scenario

The basis for sub-stock scenario as it is descr@bed in the Work-~
ing Group report (Annex G to IWC/45/SC Report) is as follows:

a. If the whale showed site-specificity to different feeding
grounds, the available data did not precluda the possibility that
there were sub-stocks in this area. (6.1.1 on Page 2 of the
report).

b. The assumptions regarding site-specificity which are implicit
in this structure were developad on the basis of the locations of
past whaling grounds (IWC, 1992a, p.157;Fig.l), together w1§h
information on the times of the catches on each of these groun 2
{Appendix 2)}. The C-IV component contains_whales_whlch @o no
move close to the coast during their migratien. Neither thtcELc
catch information nor geography suggests an obvious need for
substructure for W Stock, so that none was assumed.(6.l.1 on
P.3).

) i 1992) suggest
c. Extrapolated conception dates (Best and Katc ,
possible mixing of J Stock whales east of Hokkaido and Honshu,



?I

dahes

DRI

Pl -t LT

ang Q Stock whales into the Southern Sea of Japan. (5.2.3 ~—m
P'j]‘ Lk
A — ' - - .

C. The available data on allele Irequencies provide ne informa
tion  on whether or not mixing occurs in these areas. (6.1.3 op
D.55.

2. Flausibility of description in Working Group report

The following is an examination of validity of each item of <%he
above description.

a. Site specificity to feeding grounds:

Thgre is neo evidence available showing that such a phenomenon
exists. TFor example, the Working Group report classifies the
stock feeding and migrating to the Okhotsk Sea (Sub-area 12), oIf
Xitami (Sub-area 11) and coff Sanriku and eastern Hokkaido (Sub-
area 7} as sub-stock 0-I, sub-stock O-II and sub-stock O-III,
respectively. In other words, the borderline for such migraticn
is fixed throughout the life history of whales. For example,
then, the individuals which migrated to Sub-area 7 this year
never enter the Okhotsk Sea next year. Species for which breeding
area 1is fixed are often observed (humpback=Kato), but feeding
area normally changes according to sea conditions, distributien
of pray species, abundance of the species and growth stage of the
individuals. Furthermore, The assumption that some individuals
remained in the area off Kitami (Sub-area ll) and never enter
northern area (Sub-area 12) throughout their life dces not seem
plausible in view of their migrating ability. In other words,
fidelity to narrow feeding area for all life span conditioned
under the sub-stock scenario is doubtful. Establishing sub-stocgs
purely because of the lack of definitive evidence to negate this
possibility is hardly convincing. To then further treat these
sub-stocks as stocks is extreme and unrealistic.

b. whaling ground and whaling season:

It is a fact that there exist several independent whaling grounds
and whaling seascns. This is caused from that Minke whale catch=
er boats were so small and their whaling grounds were formed
within short distance from land stations which waere used by them.
Therefore, this fact in no way supports the sub-steock scenarile.
As will bea shown later, it signifies catching from one stock 1n
the course of its migratory route. The establishment of 0-IV and
‘W Stock will stress only longitudinal migration, thereby negating
the northwestern direction element (southeastern direction ele-
ment in the case of southward movement) from the offshore area
toward the Japanase coast (OChsumi, 1983).

c. Date of conception:

The Working Group noted that Best and Kato (1992) suggested th;E
part of J Stock migrate in the Pacific and part of O Steock ml
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grate ;n’the southern part of the Sea of Japan, Bowever +shia .
4 quotation from Cmura and Sakiura (1%5§). MG/Wel3] (19§§)b5}a iq
8t al., which can be considered a revised version of thef sate
and Kato (1992), states that two individuals conceivedae?t
autumn--which is the benchmark individual af T Stock in -
7——were' Observed. Viewed from the figure in MP/WP13, it isg Area
Appropriate to conclude that the individuals were ones which WZOt
concelved in autumn. The points for these two individuals (shore
by arrcws in Fig. 2} are not clearly separated from other point:n
and thelccnception date as counted backward from the large_sizé
SMOIYO 1s inaccurate. Therefore, this should be regarded as the
niddle-type individual which cannot be clearly classiting "o
elther group (Fig. 2). It was inappropriate to determine this
whale to have been conceived in autumn. It is plausible to inter-
pret that a tendency towards differences are observed among dif-
fgrent stocks, not that the difference in gestation period deter-
mlnes the stock. In view of the relatively longer breeding
perlod of minke whales as compared with other whale species, it
1s not appropriate to seek high precision in gestation period in
making stock identification.

d. The Working Group actually decided to wuse information on
allele frequencies from SC/43/Mi32 (Wada, 1991) as a primary basa
to determine the mixing of J Stock and O Stock in Sub-area 11.
The statement in Section 6.1.3 that such data provide no informa-
tion whether or not mixing occurs is a misunderstanding. It is
important to take into consideration that the statistical test
on Hardy Weinberg Expectations was highly significant in whales
from Sub-area 1l but not in those from Sub-area 7 {Wada, 1991).
This means that whales in Sub-area 1l is composed of more than
two genetic groups but whales in Sub-area 7 of single genetic
group. The Working Group also assumed entering of ¢ Stock to
Sub-area & (southern Sea of Japan). This is derived from Cmura
and Sakiura (1956) which reported the occurrence of winter con-
ception foetus in Sub-area 6. But they never said that these
animal migrated from the Pacific, and as it is discussed later
the credibility of foetus data used is doubtful.

Summing up the above consideration, no evidence is _found to
support the sub-stock scenario and the basis for assuming their
mixing (i.e. that J Stock moves to the Pacific and © Stock moves
to the southern part of the Sea of Japan) is inadequate.

3. Other information to examine the plausibility of the © sub-
stock scenario

In building up its hypotheses on stock structure, the Working
Group report does not take intao consideraticon sugh factors a:
segregation according to growth, sexual and m@tur;ty.stageg an
changes in the whaling seasons and grounds, which is inconsistent
with their hypotheses.

a. omura & Sakiura (1556) stated that more large mature ;nd;v;qu-
als were found in the northern area, while young small indiviau=-
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als were found in the scuthern areas (FL9. 3). They said <na-
segregation according to growth stage was observed, with schoals
composed of mature individuals making northward feeding migra-
tlon. Further, Ohsumi(1383), wWada (1389) and Kato (1932}, which

used data from commercial whaling in recent Years, reported that
the percentage of small individuals is higher in sub-area 7

: X ; .o th
area off sanriku) while large individuals formed the bulk of (th:
whales in the northern area.

b. As regards sex ratio of caught whales, Ohsumi (1933) and Kato

(1392) have compiled data made available to date. According to
their studies, an obvious trend was observed on the Pacific side,
with higher female ratio in the northern areas (See Table 1.

C. Wada (1989) showed that sex ratic and percantage of mature
individuals changed acecording to area and season. Further, Kats
(1592) showed that the percentage of immature individuals 1is
higher for both sexes in the southern area (off Sanriku), and the
appearance rate of pregnant individuals was higher in the north-
ern areas, with 2% of all females in Sanriku (Sub-area 7), 17 3
in eastern Hokkaido (Sub-area 7), and 23 % in areas off Kitami
(Sub-area 11).

d. With respect to whaling seasons, Ohsumi {1983) compiled the
past data and showed that, as an overall trend, the whale move
northward from spring to summer. It seems that young individuals,
mature females and males have different migration patterns,
particularly on the Pacific side, and move along the coast after
approaching the Sanriku and eastern Hokkaido (Sub-area 7) from
the offshore area.

e. The Appendix 2 to the Working Group report shows the past
catch by Japan and the Republic of RKorea. Figqure 4 shows these
data disaggregated by area and two-month interval., It shows
clearly that the whaling season moved from south te north both in
the Sea of Japan and the Pacific/Okhotsk Sea. Further, Korean
data show two obvious peaks in the southern part of the Sea of
Japan, suggesting that the whales migrating northward and later
those migrating southward had been caught in spring and autumn,
respectively.

f. According to a study on external morphology submitted for the
comprehansive assessment of the North Pacific minke wha;e (Kato
et al., 1992), the’'color patterns of flippers are peculiar to J
Stock, but individuals having such patterns are not found in the
Pacific side. :

g. No minke whales were found in the Tsugaru Strait as a ‘result
of 1l4-month sighting surveys from ferryboats traveling in the
strait (Kawamura et al. 1983), suggesting that the;e was no
mixing through the strait, or even if there was some, 1t was eX-
tremely small. (In the sub-stock scepario, 1t 1s assumed tﬁz
option ¢ that 30% of J-I sub-stock migrate to Sub-area 7 (
area off eastern Hokkaido and Sanriku)).

i



un

fain
il

GMO 9

Suzming up the above points, all the existing data deny «x

presence of fixed sub~stock in each area, but support the ass e
tlon that two separate stocks move northward and southwarg inuieq
?atgrs adjacent to Japan. Yotably, the trend that many larue
;nd;viduals are found in high latitudinal areas and many youﬁe
individuals in lower latitudinal areas--the trend consistentl?
pointed out in many papers--1s in common with the Antarctic minké
whale, (IWC, 1979: Ohsumi et al., 1970: Kato et al., 1590:

11 : 1991:
Fujise et al., 1993}. It is concluded from this that the sub-
stock scenario lacks plausibility.

Further, the Working Group report establishes 0-IV which enters
the Okhotsk Saa through offshore area (without moving close to

the coast of Japan). But, as far as seen in existing data, wmany
large individuals of O Stock may enter the Okhotsk Sea directly,
without coming near to the Sanriku coast (Ohsumi, 1983).

4. Discussion

Three problems can be raised as regards the sub-stock scenario
which the Working Group established for applying the RMP to the
North Pacific minke whale: (1) whether there exist sub-stocks;
(2) whether J Stock migrates to Sub-area 7 (the area off eastern
Hokkaidoe and Sanriku) and O Stock migrates to Sub-area & (the
area south of the Sea of Japan); and (3) whether W sStock, which
is separate from O Stock migrating to the coastal waters of Japan
and the Okhotsk Sea, exists (or, where is the eastern limit of
the O Stock?). Each question will be discussed separately in the
following.

l) Do O sub-stock exist?

If sub-stock existed with fixed feeding grouad for each
small Sub-area, as established by the Working Group, each sub-
area should show similar size compeositions (including small size
to large size), maturity ratiocs and sex ratio (about 50%). Gaps
may have axisen if the history of catch differs from one sub-
stock to another, but those gaps may have been reduced over 2
span of several decadas. For example, the percentage of small
individuals was high in Sub-area 7 (the area off Sanriku) from
1548 ta 1954 (Omura & Sakiura, 1956). After about 30 years, the
percentage of small individuals remain high (0hsum+, 1333) in
spite of that small whales were exclusively caught 1n_th+s. Sub-
area. The sex ratio of females and ratio of l;rge individuals
were high in Sub-area 11 in 1930s (Cmura and sakiura, 19563, ang
the same phenomena continued in the same sub-area after about 3d
years (Chsumi, 1983). These facts cannot be proparly explaine
by the sub-stock scenario.

Existing data and results of their analyses suggest that J Stock
and O Stock whales migrate northward and southward in _watezs
surrounding Japaa and change their migration range accozdlng th:
growth stage, maturity and sex. At the same tlme, they E?Yedin
presence of semi-independent sub-stocks having fixed e g

<3
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ground for each small area (as established by the Working Greup)

The Working Group itself said it has established sub-stock;
because there is no evidence to deny the possibility that suh-
stock exists, thus implicitly recognizing the lack of evidence g
support the presence of sub-stocks. Maoreover, the possibility
that sub-stock exists was not mentioned in <+the <Comprehensive
Assessment of North Pacific Minke Whales in 1991, and instead
;wo stocks of J Stock and O Stock or a stock structure resembling
it was established (Rep. Iat. Whal. Commn 42, 199%92).

From the foregoing, it is clear that the sub-stock scenarioc is
merely a mathematical idea that suddenly emerged from the discus-
sion at the Working Group. The effect is to render the trials
more difficult to pass, but for not reason based upon data, and
therefore to have an unrealistic and inappropriate impact an
catch  limits. A doubt is raised in the Working Group report
that "whether it is worth advancing the work under the condition
where the possibility of zero catch limit to be  calculated
cannot be precluded.”

Furthermore, to treat sub-stocks as stocks 1s an extreme and
implausible approach. The two-stock structure, which had Leen
propounded by many scientists and which was nearly agreed at the
1591 meeting, should be applied for the RMP trials.

2) mixing of J Stock and Q Stock

The results of enzyme analysis (Wada, 1951) and data on the date
of conception (Kato, 1992 : Kato and Kasuya, 1992: MG/WP13) both
support mixing of the two stocks in the northern part of the Sesa
of Japan (Sub-area 10) and the area off Kitami (Sub-area 11}. ©On
the other hand, only Omura & sakiura (1956) argue that both of
autumn and winter conception groups appeared in Sgb-a:eas 7 and
6. (They never said that J Stock enters to the Pacific (Sub-area
7) and O Stock enters the southern part of the Sea of Japan
(Sub-area 6)). Data collected subsequently do not support t@e;r
view. Further, the credibility of data used by Omura and Sakiura
(1956) is doubtful, as far as focetus data are cqncerged. This
paper was the first comprehensive paper dealing with minke whales
in waters surrounding Japan, and has been quoted and referred ;o
both by Japanese and foraign researchers for _many years. Tne
paper is considered to be evaluated highly as it introduced new
knowledge such as whaling ground distribution and segregatlin.
However, caution should be taken regarding the results of ana g—
sis for some specific types cf data. The data which served as the
basis of these studies include in part those collected by Sakxera
but were mostly taken from whaling statistics based on thel -ea
ports from small-type whalers. Small-type whaling was B aEit
under the government’s license system 1n 1947 (Ohsumi, 1974),h_ N
it tis inconceivable that data concerming the minke .whale W tﬁ

had not been subjected to the International Conveatlon f<?rh ':
Regulation of Whaling, especially data on_foetal size (whic we;e
definitely more difficult %o obtain than size and sex data), ore
efficiently collected on small whaling vessels in the yera—
immediately after World War II. Data from large-type fleet oP
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tion were barely collected in a satisfactory manners.

This issue has not been thoroughly resolved even for
coas;a; whaling until recently. Kato (1992} considereq ove
credlbl;ity of the data and conducted analyses using data ;all
commercial whaling from 1977 to 1987 when the Far Seas Reseafoﬁ
Inst;tute started collecting catch data of small-type coas%ci
wballnq. MP/WP1l3 added data from a highly credible test ODEP:_
tion (1973-75) to the above data. Therefore, data in Fig. 2 —do
net laclude data source of Omura and Sakiura (1956).

small-type

From the foregoing, the possibility of mixing in Sub-areas 7
& 1s questionable, and there seems to he need to
this matter through new surveys.

C and
reinvestigate

3) concerning W Stock

The Working Group adopted a scenario that there exists W Stock
which moves northward in the offshore area and enters the CGkhotsk
Sea, in addition to O Stock which moves longitudinally along the

Pacific coast of Japan. However, no direct evidence exists for
W Stock.

On the other hand, Ohsumi(l983) argued that whale migrate from
the offshore to the northern part of Japanese coast and then they
move northward. Some animals enter Okhotsk Sea directly <through
straits between Kurile Islands.

Minke whale commonly migrate into coastal waters and stay there.
small-type catcher boats can easily take them, if they were 1in
coastal water. Until 1950s many small-type catcher boats widely
operated around Japan throughout the year (Ohsumi, 1974).
However, as far as the area in the south coast of Japan from
Chiba to Kyushu (Sub-area 2) is concerned, only one minke whale
was caught off Taiji during these decades (Cmura and Sakiura,
1956). This denies that minke whale migrate northward glcng the
Japan coast from Sub-area 2 to 7, and supports that minke come
from offshore area in Sub-areas 3 and 4 tc Sanriku and East-
Hokkaide coast (Sub-area 7). In this case there is no need to
assume W Stock.

whatever the case that O Stock and W are an single stock or two
separata onaes, we have no materials and evidence for Sub-area 3.
7t will be necessary to gather new informatien through research
concerning these issues.

5. Conclusion

This paper concludes that the sub-stock scgnario for_stock struc—
ture of minke whale in the waters surrounding Japan is not plau-
sible. We must collect more biological data and materials to
establish biological base for the RMP implementation applied to
thaese whale stocks.
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Table 1. Sex ratio (percentage of females) of

Northwast Pacific,

Kato (1992).

an;

minke whala

modified from Ohsumi (1983)

Figures in parentheses are number

specimens.

Sub-area Matsuura Omura & Sakiura Ohsumi Kato

{19368) (1956) {1983) (1992)
Sub-area 7 - 38.0 41.4 32.3
East Hokkaido, (863} (3128) {2689)
Sanriku
Sub-area 11 57.1 73.1 60-.6 59.9
Off Kitami (73 (622) (2490) (921)
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Foetal length in cm
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Plots of foetal body length against collection date by
whaling ground (from Kato et al., 19¢93;. Arrow indi-
cates individual which judged as autmn conception group.
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Number of whales caught
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