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1. INTRODUCTION

The Government of Japan presented to the International
Whaling Commission (IWC) at its 39th annual meeting "The Program
for Research on the Southern Hemisphere Minke Whale and for
Preliminary Research on the Marine Ecosystem in the Antarctic”
(SC/39/04) {to be referred to as “the voriginal program”
.hereafter) as a research to be implemented according to Article
"VIII of the International Convention for the Regulation of
Whaling C(ICRW) for the following purposes:.

Ca) Estimation of the Biological Parameters Required for the
Stock Management of the Southern Hemisphere Minke Whale

b Elucidation of the Role of Whales in the Antarctiec Marine
Ecosystem

The Scientific Committee of the IWC C(IWC/SC) reviewe@ the
original program along its procedures and asked for the comments
of 1ts members. Several issues were brought ﬁp regarding the
original program, which c¢an be summarized into the following
three questions: -

(1> Whether determination of age—specific natural mortality
coefficient is possible by  wusing the me thod of
analysis and sample size (825 samples/yea;) proposed in
the original program

(2) Whether collection of samples fully reflecting the
population is possible by the original program

(3> Whether the results obtained by the original program will
contribute to the Comprehensive Assessment carried out by

the Scientific Committee of the IWC



The Japanese scientists noted that, from a scientific
viewpoint, answers to the above three questions have already been
provided lduring the Scientific Committee meeting of the 38+th
annual meeting of the IWC. However, the following examinations
were made to promote further understanding on the questions
raised at the meeting of the Scientific Committee.

| Regarding question (1), it was noted that' a simulation study
based on the rationale logtlined in _Anneg R2Z of the Report of
the Scientific Committee_ﬁIWC/39/4) is under way, | and that the
analyzed rgsults will be présented to thg Scigntific' Committee
ﬁeeting in ;988. As tﬁ éqestion (3), it.was refcpﬁfirmed that
the data to be ngwly cqllecped byi§he;original program will make
substantial contribution to theKCqmprehensive Assessment not only
because they are useful for qkaluation and correction of the vast
amount of data and resultant biological parameters on the stock
accumulated by past commercial whaling operations but also
because information from sampling and sighting information on the
whale density «can be acquired simultaneously from the original
proegram.

It was recognized that for a more .i?tensive review on
question (2), and also because decision was made to provide for
the coming IWC/IDCR Southern Hemisphere Minke Whale Assessment
Cruise the research vessles which had been allocated to the
sighting survey in the original program, it would be nebessary to
carry out a supplementary research the purpose of whichl is
outlined in Section II. Consequently, a program titlied ° The
Research Plan for the Feasibility Study en “The Program for

Research on the Southern Hemisphere Minke Whale and for



Preliminary Research on the Marine Ecosystem in the Antarctic”
{(te be referred to as "the preliminary research” hereafter) is
now newly developed. It was decided that the sample size to bhe

taken for the preliminary research should not exceed 300 minke

whales.
As outlined above, the preliminary research constitutes a
part of the original ?rogram presented to, and reviewed at, the

Scientific Committee meeting of the 39th énnual meeting of the
IWC and it does not chagge. in essence, the contents of the
original program. The sampies ‘to be iaien are wused fdr ihe
purpose - of the 'pfeljminaf? research but maximum bioloéicél
informations are also collected from them along the line of the
original  program. = These ’'studies will include preliminary
research and feasibility study on biopsy as a practical new
technique for futufe cetacean reseéfch. |

The study ‘on sperm whales ‘included in the woriginal

program will not be conducted under the preliminary research.

1. PURPOSE OF THE RESEARCH

The preliminary research will be conducted in order to

determine whether <collection of samples fully reflecting the

southern hemisphere minke whale population is possible
through implementation of the original program. Details are as
follows.

‘1. The feasibility study of the newly refined sampling

scheme (refer to SCr/39-/04 Appendix 3, addendum) designed
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for stochastic sampling in the original program (e. g,

whe ther the required number of samples can be
collected by the designated method within the given
period).

The feasibility study on the'techniéal problems encountered
in the survey by the sampling vessels thch coilect‘sighting
data and whale samples concurrently. |

Investigation on the éXteﬁ{ of ségregation By age, sex,

reproductive condition, etc. in the'distribution of the

-

‘southern hemisphere minke'whéle.'from samples collected from

an area extending wide;y_no;jh and south.

Investigation on the unifbrﬁity or non-ﬁniformip;-.ﬁf .;he
biological 'characteriS£ics according te schaol siée.
Sighting survey in ‘low-latitudinal waters in order to
examine the stock ideﬁiitf, estiﬁ;fjon of repréducfive
paramgters, timinglof migra;ion, .whale density etc, of the
southern hemisphere minke whale as shown in the original

program.

ITEMS FOR THE PRELIMINARY RESEARCH

¥

Research [tems

For purposes 1 and 2: Studies should be conducted on the

fellowing items;

(1

Collection of the time budget for sampling and sighting
survey (adopting a similar type of searching effort and
recording for the time budget as those wused for the

IWC/IDCR Southern Hemisphere Minke Whale Assessment Cruise)



(2) Examination on the relationship between sampling and sighting
survey, and weather and sea conditions

"(3) Observation of whale behavior against the sampling vessels
rb-el\a.v’vc v c_j‘ He mi\u(&s' w“é'lft E-ﬂﬂ"ac-dmd{ l'}f i S(i-"-;’“wg \.’ua’ei's_J -V—LL\'M-.?'LWI!&{

For purpose 3: Biological <characteristics- according to
latitudinal andlseasonal.changes, frqm the samples and analyzed
data- collectéd by the sémpling schemg outlined in Section VII,
are to be obtained. |

(1> Comparison among latitude; and among seasons on school size
and wH;le dgnsity

kZ)kCogﬁarison- gmong‘latityde§_and among seasons on age compo—
sidn from‘iﬁgwéampleéupo%;ected

(3 Comparison ‘aéqng la;jtg@gs_anﬁ among seasons on other bio-
Iogicgl leﬁaractefistics (sex, .length, | reproductiQe
éoﬁdit;on, apéarent pregnancy'rrate gnd age at sexual

maturity) from the samples collected

For purpose -4: In the pfeliminafy'réséarch, two sém#les are

randomly collected: from alllsiéhfed'schools'(one:samplé=in. case

of a single-whale school), as described in Section VII. By
this sampling procedure, unbiased samples regarding school
size and latitude can be 3dbtained. ~ These samples will be

used for investigating the relationship between ‘school size and
its structure (age, sex, length, reproductive condition, etc.),
together with the change of these biological characteristics by

season and by latitude.

For purpose 5: Sighting survey will be carried out in the

low latitudinal waters for collecting the following information;

)



(1) whale density
(2> frequency and distribution of cow—calf pairs

3 whale behavior

B. Other Researches
1. Preliminary Study on Biopsy
(1> Development of Biopsy Dart and Feasibility Study on

Biopsy Sampling to the Minke Whale

(23 Basic Study for Establishing a-Staﬁdard for Analyzing

the Samples Collected by Biopsy

Basic study will be conducted for obtaining biological
information from blubber tissues and blood samples that
are expected to be collected by biopsy sampling in

future.

2. Other Biological Studies

Efforts will be made to obtain  maximum biological
information from samples taken under the preliminary
research. Details on the specific items of biological

studies have been presented to the Scientific Committee

meeting of the 39th annual meeting of the IWC (SHMi/WP9).

IV. RESEARCH AREA

The area between 105°~ 115°E, from the ice—edge to 60° S and

0 [2)

55 - 60 3, (refer to Fig. 1) has been designated as the
sampling area for the preliminary research. This area was
considered to be most suitable for studying the nerth-south



movement of the minke whale. The area was also selected in view
of the limited efforts available. The sighting area in the low-
latitudinal waters has been designated as shown in Fig. 1.

The past commercial whaling operations hav? cove;ed the
waters up to about 30 n.miles from the ice-edge. Howeﬁer, since
emphasis is to be placed on collecting samblés frﬁm wﬁder nérth~
south waters in the preliminary research, the waier§ uﬁ to 55° S
(about 600 n.miles from theﬁicé‘edge)' will be covered. By

carrying out the sighting survey also. in  the low-latitudinal

'(northérn) waters, collectjqn‘ of data from = a further

latitudinally extended area can be expected.

V. RESEARCH PERIOD

In view of the importance’ of the changes in biological
characteristics by latitude, the sampling period‘ has ©been
designated from early January to late February .which «coincides
‘with the. peak of migration pf the southern hemisphere minke whale

to high latitudes. Sighting survey in the low—latitudinal waters

will bé carried out in early December and in February.
VI. VESSELS

The following wvessels are assigned for the preliminary

research.
(1> one factory ship (research base)
23 two sampling and sighting vessels
(3 two sighting vessles in the breeding ground

()
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VII SAMPLING SCHEME

In general, the southern hemisphere minke whale migrates to
its feeding ground, the Antarcfic, in summer, mdving mainly in
the north-south direction corrésponding to the movement ﬁF the
pack-ice. 'Thé density distribution of this species in.summer is
higher alang the ice edge waterg and becomes lower with the
distance from the ice edge li;e. It is unlikely that individual
animals maintain uniformal or random spafiél diétribution,lénd it
is more realistiec to suppose that it has a tendencylfo.patchy
distribution. It is also noted that the southern hémiéphere minke
whale distribute as schools and not as individuél animaig. By
further elucidation of these dhababterisfics fhrough the'
preliminary fésearch,'the Feasibiiity of fhe basic concept ﬁF the
line-transect sampling scheme adopted in the original brﬁgfam
(SC/39/04 Appendix 3 Addendum) should be tested.

As the waters north of 60° § belong to the storm zone,
the survey area is divided into two: 55° § _ gp° § (northern
stratum) and south of 60° S (southern stratum). Since the survey
in the northern stratum is affected by weather conditioné,
different course lines shauld be adopted from those in the
southern stratum,

As is shown in Fig. 2, course lines are set in north-south

H
direction in the northern stratum and by the reflection method in
the southern stratum. The survey starts from a point randomly

selected an 55° S moving due south. When the vessel meets the 600

line, the course is changed to the direction at some angle

selected randomly from 0° - 180° against the line (e.g. 140°, see



Fig. 2) and continues by following the reflection method.

The reflection method is described as follows: when the
vessels meet a boundary or pack ice edge, the vessels change the
course with a pre-determined angle (e.g. angle between old
course and new course is set at 70°, see fig. 2).

When the weather turns favorable in the northern stratum
during the operations in the southern stratum, the survey is

suspended and the vessel moves north to cover the northern

stratum. After the cruise is ended in the northern stratum, it {(53

;etu;ns to the point whgre it left for the north, to continue
‘reseéfches in the southern stratum on the trackline already
aesigaated.

Bx these survey_pruise plans, searching efforts will be
randomly distrihuted in terms oFLtimes_and space so that it is
assured ﬁhat whales distributing in the survey area can be
sampled witﬁ equal probabi;ity. In thg.area south of 55° §,
searc%ing effﬁrts ber unit area can be distributed evenly.

The two sampling vessels will navigate on the two sub-
tracklines running in parallel lines on either side of the main
trackline (6 n. miles away, respectively, from the main
trackline). The searching and sampling are to be conducted
independently by the two vessels. A constant searching effort is
maintained throughout the survey. Only the minke whales sighted
during the primary searching along the two sub-tracklines (to be
defined as primary sighting) are subject to sampling. All the
schéols observed by the primary sighting within 3 n. miles
perpendicular to the sub-tracklines are closed with and subjiect

to sampling. Schools sighted while the vessels are not engaged



-

in primary searching (i.e. confirming, chasing, handling and
towing whales or drifting) (to be defined as secondary sighting)
are not subject to sampling. Upon completing the closing,
confirming, handling and towing operations, the research vessels
are instructed to return to the original position at which they
left the trackline and résume their searching efforts.

When the vessel reaches the point where a school is
positioned at an angle of 605 Eroh the trackline, the school is
closed wifh and thé numbef of animais contained iﬁ the school is
counted. If it is a single~whale‘orVtwo—whgle schoal, all the
whales are taken. In case tHe schooi consists of more than two
animals, two samples are randomly taken. The sampled whales are
transferred to fhelfﬁétory'shib wﬁen convenient,

The data to be collected in the preliminary résearch are the
same as those described in S5C/39/04 Appendix 3; Addendum. The
data will be sent to the IWC after they have been validated.

pQQohé ?rﬁnrﬁhm
VIII ACCURACY OF THE ESTIMATES FROM THE SAMPLE SIZE IN THE

PRELIMINARY RESEARCH

The sample size for the preliminary research is 300 minke
whales. Statistical analyses were made on the magnitude of
accuracy of estimates on bioleogical parameters obtained from this
sample size. The details are given in Appendix 1. Judging from
the results, it was noted that difference by latitude and by
season in estimates that are expressed by ratio can be

—_—

significantly detected from this sample size.
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IX OPPOGRTUNITIES FOR PARTICIPATION BY FOREIGN SCIENTISTS
Foreign scientists can participate in the preliminary
research under the same arrangements as those outlined in the

original program.

X EXPECTED EFFECTS OF THE CATCHES ON THE STUCK

It has been explalned in the original program that the
annual take of 825 animals from Area IV in the original program
(average take oF 413 anlmals per year, in actual terms) w1ll
have no serious efFect on the conservatlon of the stock.

Since the 300 animals to be taken For the prellmlnary
research is less than the nuhber of anlmals taken in the orlglnal
program, the eFfect of the catches on the stock is expected to be

even smaller.

11

I3

O

L



£ cruise erack for sampling

ng survey.

12

and sighc

utline o

Pack ice-sdge line

2.

1 .m g
g
g &
w nV... .m .m‘
% % Q I 4 m w
~ < %) 3] W -
] hg g,
v o w %]
. W o~ o a n =]
a - m — noJ o wn w0
. vl A3 o | o w
. Iv) x =i ) v
- .c 1) Lo |
: i %39 § S
w '} m n m |
Q m e. m .E v I-lllllll..rlIl.L.llIlllIlll.s...b'lu FIPPeN
(¢4 et o ———— B e e
: - o g oo
1 <D B s
m . T o .1|-_ b P SR DEIRN i S
oy T TR
L1} [T} [T
2bh 53 5 e
o — _ Y3 H ) <
.m . N L] .
2 4E 0. B | Syl il dioglatiotiutaalelosiustb oty
& _nu.. |5} A_ - u 0
b v e e -
< " L L
[ B g T 0 I T LT T P S [ 7 3 S pa
v N A iptahute plnisibdiotiuiniiulviph bt A
A5 “w
. In
=]
. s
- Y .
w .
=k o
~ R |
[ 7]

Fig.



APPENDIX 1: ACCURACY OF THE ESTIMATES FROM THE SAMPLE SIZE

IN THE PRELIMINARY RESEARCH

The maximum sample size is 300 minke whales. If the searching
effort ( in terms of distance) is allocated randomly within the
research area, it is expected that samples proportional to the

whale density can be obtained.

A, From the past ;jghiingidata on the whal? density by latitude
and by school $Size composition, it-. is 'é;pected that 255
minke whales <c¢an be obtained from the southern stratum

- "(south of SOOS)' and 45 minkerhales Hcaﬁ be obtained from

the northern stratum_(ﬁofth qf 60° S)J"Table 1 indicates the

expected accuracy (standard error) of estimates (% of one
category against others in certain biological‘ parameters)
under the assumption that sémpleé dre randomly obtained

from each stratum.
The difference between two estimates in the northern

stratum and southern stratum can be detected with 5%

significance level when the two values are positioned within -

the hatched area of Fig.. 1. When there is a difference of
about 15% between the estimates in the northern stratum and
the southern stratum, the difference can be significantly
detected from the data.

Furthermore, Table 2 indicates the expected standard
error of the estimates by area stratum and by period when
dividing the research period into the first half and the
second half.
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I1f the changes of estimates (%) with latitude and time are

expressed by using the following mode|]:

1l

Model (I) p (x, t A+ B (x - 300) ~ 300
Model (II) p (x, t) = A + C (t = 300 / 30

Model (III) p (x, t) = A + B (x = 300> / 300 + CC t - 30) / 30

where, x = distance from the ice edge and t = number of days
from the start of reaéérch,?:the éxpected standard error for
the estimates of A, B and C are obtained from the expected

values of (xi, tidi =1, 2, ....300 (Table 3).

The expected standard error of each estimate ranges from 0. 04
to 0. g5, and therefore the changes of parameters with
latitude and time can be detected with 5% significance level

when the absolute values of B, C are 0.1 or more.

14
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Table 1.

Expected standard errors of estimate in southern and northern

Stratum.
0.2 0.3 0.4 0.5 0.6 .7 0.8
Southern
stratum | 0.0250 0.0287 0.0307 ©.0313 0.0307 0.0287 0.0250
Northern
Stratum | 0.0596_ 0.0683 0.0730 0.0745 0.0730 0.0683 0.0596
Table 2. Expected standard errors of estimate in case where the research
period is divided in first and second.half. :
Ratio
southern —0:2 Q.3 0.4 0.5: 0.6 0.7 Q0.8
stratum | 0.0354 0.0405 0.0433 0.0442 0.0433 0.0405 0.0354
Northern
stratum

Table 3. Expected

Model (I)
Standard error

Model -(II)

Standard error

Model (III)

- C=-0.15
Standard error

C=0.00
Standard error

C=0.15
Standard error

standard errors of regression coefficients (symbols see text).

of

of

of

of

of

to

0.0834 0.0956‘ 0.1022 0.1043 0.1022 0.0956 0.0834 .

Value of B Value of B
-0.15 - - 0.00 0.15 -=0.15 '0.00 0.15
0.0405 0.0412 0.0405 0.038%9 0.0403 0.0404
0.0567 .- 0.0582 0.0567 - 0.0551 "0.0571 0.0557
Value of C Value of C
-0.15 0.00 0.15 -0.15 0.00 0.15
0.0286 0.0291 0.0286 0.0279 0.0285 0.0281
0.0483 - 0.0496 - 0.0483 0.0473 0.0486 ©.0470
A=0.5 A=0.4
Value of B Value of B
~-0.15 0.00 0.15 —=0.15 0.00 0.15
0.0399 0.0406 0.0399 0.0380 0.0397 0.0398
0.055% 0.0574 0.0556 0.0541 0.0562 (0.0544
0.04869 0.0484 0.0470 0.0477 0.0474 0.0470
0.0408 0.0412 0.0406 0.038%8 0.0404 0.0405
0.0568 0.0583 -~ 0.0568 0.0551 0.0571 0.0557
0.0485 0.0497 0.0485 0.0490 0.0487 0.0455
0.0399 0.0406 0.0399 0.0372 0.0397 0.0398
0.0556 0.0574 0.0559 0.0533 0.0559 0.0545
0.0470 0.0484 0.0469 0.0474 0.0471 0.0433
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SCr/38704 Appendix 3 (Addendum)

1. BACKGROUND )

The southern hemisphere minke whale principally migrates to
the low latitudinal waters (breeding ground) in winter and to the
Antarctic for feeding in summer, but it has.been recognized ‘that
there is some extent or Seéregation H} se; and by reproductive
condition. In order to make random sampling scheme, the patchy
distribution and segregation of th&s species sﬁould be taken'into
account. i | i | .

It was‘planned“that‘the sigﬁring Qessels‘;reﬁioesi&‘eseorfor

-the IWC/IDCR Southern Hemisphere Minke Whale Assessment Cruise
would be assigned for the sighting ‘survey: ih.'the progrem
because the activities of szght1ng and sampling are inseparebie.
Howewer,: cont1nuat1on of the IWC/IDCR Southern Hem1sphere .Minke
Whale Assessment Cruxse was recommended Jat the meeting of the
Scientific. Committee of the 39th annual meeting of the IWC in
June 18987. In the light of thls-recommendatlon, the Japanese
scientists discussed w1th other IWC scientists the possibility of
a sampling scheme which enables-research vessels to conduct
sighting and sampling survey at the same time. The Government of
| R
Japan. dec:ded to allocate the two 31ght1ng “vessels to the
forthcoming  10th IWC/IDCR Southern Hemisphere Minke Whals
Assessment Cruise in 1987/88r As a. result, an alternative

sampling scheme was developed. The rationale and operations ~ for

the newly—developed sampling scheme are outlined below.

©



2. RATIONALE FOR SAMPLING

A systematic sampling scheme is adopted te ensure
that schools distributed throughout the research area can be
evenly subject to sampling. The design of this saﬁbling‘scheme is
based on the line tfansect sampling scheme, which means that
sighting and sampling can be conducted cohcurrenfl?.' In this
sampling scheme, the starting point bf'the traékliﬁé‘iﬁ randomly

determined -and ‘the trackline is systemaficaily located to cover

the research areaz. " Samples should be taken from schools sighted

(primary sighting) by research vésseis ‘ steaming él;ng .this
trackline.

Segregation by age, sex and reproductive gonditioﬁ-has‘bégh
recognized in the;distributidn of the southern hemisphere minke
whale within the research area. Time—space stfa{ificétiﬂn should

therefore be required in order to minimize the bias in sample

collection generated from these trends.

3. GUIDELINE FOR SAMPLING PROCEDURE
(1> Sampling Area and Period
The sampling area and period in each season are the same as

those described in SCr/39,/04.

(2) Sampling Procedure
(a) Trackline
A trackline is systematically éllocated in sawtooth
pattern within the research area constituting a 360 longi-
tudinal strip of the sea. The starting peint is randomly

determined.



(b>

(¢c)

Searching

The two sampling vessels survey on the two sub—tracklines
running in parallel lings_ 6E n.miles away to the right and
left; respectively, of the pre—determined main trackline
Cthe 'distancg between the 2 vessels will.therefore be 12
n.miles). The search?ng.and sampling are to. be conducted
independently by _the jwo vessels. A constant searching
equ;tEQSea:phing_speed”of 12 kpo;s,;npmbe;‘pf - observers)
i§. ‘mainﬁgined ‘throughopt the. survey.  Only the miﬁkg
whéles sigh}ed dprjng_the primary searching along the two
sub—tréckiines (to be defined as primary sighting) - -are

subjac;l to sampling. Schools sighted while the vessels

are not engaged In primary searching (i.e. closing with,

confirming, handling and tqying whales or drifting) (to. be
ééfined as sggqndary ‘sighying} .are not . subject to
sampiing. Secondaryw_sighiiﬁg and schools other than
southern hemisphere minke whale are not to be clesed with.
Upon completing the cldsiné, confifming, ﬁaﬂdling' and
towing operations, the research Qeéséls are ihﬁtr;ctéd to
return ' to the original position at whihh tHéy left the
trackline and resume their searching.

Operational Procedure

When the wvessel reaches the point where the primary

sighted school is positioned at an angle of 60° from
the trackline.l the school is closed with and the number
of animals within the scheool is counted. If it is a
single—whale or two—whale school, all the animals are
taken. In case the school consists of more than two

T



animals, two samples are randomly taken.

Only the the firstly targeted whale by random
sampling scheme is to be chased and sampled.‘ After the
sampling of the firstly targeted whale, “the remaining
individuals in the school are identified over again so as
to select randomly the secondly targeted whale. There may
be cases (although not so frequently) in which the
targeted whale <cannot be sampled despite = long <c¢hasing
time. Samp;ing efforts may be abandoned after a pre-—
determined give—up time for chasing. The sampled whales

are transferred to the factory ship when convenient.

4. DATA TO BE COLLECTED
a. Environmental Information

weather, wind direction, wind force, visibilityh air
temperature, sea surface temperature, ice condition, etc.

b. Information on Effort
sighting effort, sampling effort
segrching time, confirming time, chasing time, handling
tﬁme, towing time, resting time, etc.

c. Sighting Information
Position sighted, species, number of animals, sighting

angle, sighting distance, behavior, etc.

These data will be coded by compter and sent to the IWC

after they have been validated.



