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1. Background for the Japanese Research and Improvements Made
Over the Original Program (SC/39/04)

1.1 Comments Received by the IWC on the Original Progranm

The Government of Japan presented to the 39th IWC
Scientific Committee "The Program for Research on the Southern
Hemisphere Minke Whale and for Preliminary Research on the '
Antarctic Ecosystem (SG/38/04)".

The main objective of this Original Program was to estimate
the biological parameters for elucidating the population
dynamics of the Southern Hemisphere minke whale. In particular,
age composition of minke whales and estimation of the age
specific natural mortality rates based on age compaosition data
were recognized as principal items of the study.

The discussions carried out at the IWC Scientific Committee
on the Original Program have been summarized in the Report of
the Scientific Committee (Rep. Int. Whal. Comm. 38:55-58.). 1In
regard to the research methodology, the discussions were focused
on the following three questions: .

a) Possibility of estimating the age specific natural mortality
rates using the information obtained from the age
composition -

b) Collection of samples fully representing the migrating
population to the Antarctic. ,

c) Reliability of the estimates on the natural mortality
rates.

1.2 Japan's Responce to the Comments

At the 39th IWC Scientific Committee, the Japanese
scientists explained the scientific grounds for the validity and
appropriateness of the Japanese research program. At the 40th
IWC Scientific Committee in 1988, possibility of estimating
natural mortality.rate was shown on the basis of cohort analysis
(Nakamura: SC/40/025) and the predicted accuracy of the
estimated mortality rate was figured out (Tanaka and Sakuramoto:
SC/40/023), so that the natural mortality rates effective for
elucidating the population dynamics can be obtained.

Although a theoretically sound design was adopted in the
Original Program for collecting samples that fully represent the
population, it was impossible to know for certain whether the
plan could be put intc actual practice under the severe natural
environment of the Antarctic. Consequently, it was decided that
a feasibility study be conducted in advance of the
implementation of the Original Progranm.

The Research Plan for the Feasibility Study (SC/D8T/1) was
discussed at the special meeting of the IWC Scientific Committee
held in December 1987. Japan, taking into consideration
effective suggestions derived from the discussion, carried out
the feasibility study in a part of Area IV during the peried
December 1987 to April 1988. o

Feasibility study for 1988/89 were carried out in a part of
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Area V from December 1988 to April 1989, in accordance with the
research plan distributed to members of the IWC Scientific
Committee from the Secretariat on September 26, 1988,

1.3 Results from the Feasibility Studies.

Results from the 1987/88 survey were reported in two
documents submitted at the 40th IWC Scientific Committee:
preliminary analysis of biological aspects by Kato, Hirovyama,
Fujise, and Ono (SC/40/Mil8), and analysis of sighting for
various species of whales in lower latitudinal waters by
Kasamatsu (5C/40/022). 1In responce to the requests for detail
analysis, four documents were submitted to facilitate
discussions at the 41th IWC Scientific Committee; estimation of
abundance of minke whales by Kasamatsu,and Kishino
(SC/41/8HEMil), age composition and segregation of minke whales
by Kato, Kishino and Fujise (SC/41/SEMi2) , biological parameters

( )by Kishino, Kato, Kasamatsu and Fujise (SC/41/SHMi3), and
‘oceanographical analysis on the southern .minke whale distribution
by Naganobu, Shimamoto and Kato (SC/41/SHMil8).

Out of the various information obtained from the
feasibility study in 1987/88, the following four points have
been recognized as significant results contributive to the
design and implementation of the future researches.

(i) It is possible to collect samplea that represent the
population : Minke whales sighted along the
systematically designed trackline were sampled almost
completely in accordance with the designed plan, so that
it would be possible to estimate abundance of whales and
biological parameters of the population without bias.
However, the relatively low sampling efficiency from small
schools has presented another problem to be resolved in the
future surveys.

(ii) The characteristics of the geographical distribution and
W the biological features by school size have been
SRR ascertained: Younger females tend to be seen off pack ice
edge and in small schools , while older females near pack
ice and in larger schools., Males do not show such
segregation.

(iii) A larger difference of the age composition exists between
the samples collected by commercial whaling and that
collected by the feasibility study: Because the
commercial whaling selectively took larger size animals,
the samples collected by commercial whaling consisted
more of the animals of ages 15 to 20 and less of the
animals of the younger ages. The most numercus of the
animals sampled by the research, in comparison, are the
individuals of ages i1 to 5§, and the less number of animals
as the age grows higher, as the result of the randomness
of the sampling free from the size selectivity. The age
composition estimated from the research sampling showed
greater improvement than had been expected by many
scientists., This improvement has significantly helped to




enhance the validity of the age composition used for
the estimation of parameter values such as the natural
mortality rates.

{iv} For a higher accuracy of the estimation of the biological
parameters such as the age specific natural mortality
rate, an increased number of the samples will be required:
The estimation with higher accuracy of bilological
parameter values such as the age specific natural
martality rates is difficult to achieve with age data
based on the sample size of approximately 300 whales taken
according to the rule in the current feasibility study.

Kato et E&.(SC/41/SHM114), and Kasamatsu and Shigemune
{SC/41/5HMi15) submitted preliminary reports in relation to the
feasibility study 1988/89 to the 41st IWC Scientific Committee
for discussion. As in the case of the previous feasibility.
study in.1987/88, the samples collected by the. current reseéarch
in 1988/89 show the length composition , which show higher
proportion of smaller animals than those in commercial catches,
suggesting such samples are representative of the whales
migrating to the Antarctic.

1.4 Improvements Made Over the Original Program

As outlined in the foregoing paragraphs 1.2 , theoretically
valid explanation has already been given by the Japanese
scientists to the question raised against the objectives of the
Original Program asserting that "it is theoretically impeossible
to estimate natural mortality rate by separating natural
mortality rate from recruitment .rate on the basis of age

composition (Rep. Int. Whal. Comm. 38:56.) ". A recent paper by

Tanaka- (SC/41/015) provides further evidence that it is possible
to separate natural mortality rate from recruitment rate, and to
estimate natural mortality rate.

In the light of these progresses, and taking into account
the actual circumstances encountered during the two feasibility
studies carried out in the past, we have decided to improve the
Original Program in the following three aspects:

(i) To include monitoring recruitments among the principal
subjects of the study: The flow. chart of data and
information originated from the survey and analysis on
the Antarctic minke whale stock is given in Annex to the
Research Plan for the Feasibility Study in 1988/89. The
chart has been repeated as Annex 1 to this document.
Estimation and continued monitoring of the number of
recruitments by year (Nly) is an essential factor for
examining the present status and forecastinig the
future trends in the population dynamics. The
feasibility study in Area IV brought about even more
valuable results than had been anticipated, for it
revealed that the age composition yield simple decreaszng
pattern starting with the largest group from age 1.




(1i)

(iii)

As the number of recruitment of l-vear-old minke
whales are possibly estimated with less biases, the
monitoring of recruitments is now enlisted to as one of
the principal subjects of the study.

Shorter interval between the sampling years:According to
the original plan, age composition data are to be
collected over two consecutive years in a given area.
Thereafter, researches are continued for the ensuing two
vears (third and fourth year) in another area. Repeating
the samplings in this manner, age composition data thus
obtained in separate years are compared to estimate
natural mortality rates. Recent development in age
composition analysis since the orginal plan reveals that
estimated mortality rates from age composition data in
single research year are much improved in accuracy
because of no noise generated by integration of two years
data.

According to the feasibility study in Area IV, it is
indicated that coefficients of variation in estimated
number of animals (3] Nat) are 0.26-0.65 {(different by
research vessels) and standard error in pooled age
composition by five years of age are 0.053, where P is
0.33;, in 1-5 years old group and 0.023, where P=O.10, in
21-25 years old group.

Tanaka's method for estimating natural mortality
rates (SC/41/015}) indicates that more effective estimates
can be expected from improved accuracy of sighting
results ( 3% Nat) rather than increase of’ samples for
age composition data.

For the reasons mentioned above, the 1nterval
between research vears are to be shortened from two years
to one year and Areas IV and V are covered alternately.

Survey by line transect method: In the original plan,
sampling was designed to collect whales in nearest
distance from a designated station selected at random,
while sighting for abundance estimates were to be made by
other research vessel exclusively assigned for sighting.
However, it was learned that sampling by nearest distance
method may not theoretically veild unbiased age
composition of the population, and that cost for its
implementation is high. Since Japan had to provide
research vessels for IDCR, remaining facilities available
for the national scientific research were limited. To
overcome these problems, the two feasibility studies
carried out in the past were designed in such a way that
sighting and sampling of whales by the line transect
method are conducted concurrently by the same vessel,.

The plan was put into practice with little difficulty and
the variocus required studies such as the estimation of
bioclogical parameters were carried out with relative
ease, as summarized in the "Results of the Feasibility
Study ". Hence, for the future researches, the nearest
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distance method as planned in the Original Program was
replaced by a scheme in which sighting and sampling are
carried out concurrently by a single vessel steaming
along a systematically designed trackline.

Research Plan in 1989/90

Objectives

The item 1.4 (i) explained above is to be added to
the objectives given in the Original Program {(SC/38/04).

Number, Sex and Stock of the Whales to be Sémpled

Sample size amounting to more than 300 whales would be
desirable to ensure the statistical accuracy of estimated
natural mortality rate. On the other hand, there are no
facility 'such as research vessels for 198%/90 season to
implement sampling of 825 whales in a year. Therefore,
number of samples would be decided later after careful
consideration of the balance between expected accuracy and
research capacity.

Samples are to be collected without predetermination
of sexes. o

Sanplings are to be made in Area IV.

Oppotunites for Participation by Foreign Scientists

Refer to item 6-1 of the Original Program (Annex 2).

Expected Effeéts of the Catches on the Stock

The 40th IWC Scientific Committee was agreed that the
total population of 72,357 (cv: 0.156 ) in Area 1V
south of 60° S and the takable population of 47,611 (CV:
0.1610) are to be adopted as the best estimates. The
Scientific Committee also estimated the total population
and takable population for the western half of Area IV
(70°~ 100°E) as 19,980 (cv: 0.181) and 13,147 (cv: 0.185),
respectively. ‘ : :

The Sub-Committee on the Southern Hemisphere Minke
Whale in the same year made a trial calculation on the RY
adopting Fella-Tomlinson model under the MSY rate of 1-4%.
The replacement yield (RY) for 1988, obtained from the
recruited population of the animals aged 6 or more, was
314-872. The RY was 161-377 when the assumption was
adopted that the recruited population in the western half
of Area IV constitute a single stock. '

With these calculations in mind, the Sub-Committee
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noted, as a most pessimistic assumption, that the take of
300 whales may exceed the RY if the sampling of all of 300
samples were concentrated in the area of 70°- 100°E.

Such concerns as expressed by some members of the Sub-
Committee will be totally unwarranted, since the plan for
the sampling scheme is designed so as to avoid
concentration of sampling within any specific waters of
Area IV and to make collection of samples in proportion to
the density distribution throughout all the waters of Area
IV. In addition, the result of the feasibility study has
revealed that the age at recruitment of research take is
age 1, instead of age 6 which was believed by the data of
commercial whaling in the past. For this reason, it is
obvious that RY should not be calculated at age 6.

2.5 Research Method

\ (i) The Waters to be surveyed and the composition of the
( ; research fleet

Sampling and sighting surveys will be conducted in the
waters south of 60°S in principle. 1In addition, sampling
and sighting surveys will be carried out also in the waters
§5°— 60°S in Area IV at least during the leg to and from
the waters described above. Further, independent sighting
surveys will be conducted in the mid-to-low latitudinal
waters. :

The research fleet will be of six vessels in total,
consisted of 1 mothership, 3 sampling vessels to be used
for sampling and sighting and 2 sighting vessels to be used
for sighting in the mid-to-low latitudinal waters. '

(ii)Stratification of the designated waters of the survey

Research efforts are to be distributed throughout Area
( ) IV south of 60°S stratified latitudinally into two strata.
T (iii)Consideration for analysing the seasonal and areal factors
for biological parameters

The survey will follow the cruise trackline in the
predetermined order shown in Fig. 1 in order to collect
samples that are effective for elucidating the
segregation of the whales in relation to their migration
pattern and biological parameters. As a result, sampling
will be carried out twice in the same waters at different
times, making it possible to analyse the changes by season
and area.

It will be necessary to steam to the next starting
point of the survey without research operations during the
night to ensure that the cruise trackline is distributed as
widely as possible within the designated waters for the
survey. The schematic diagram for the trackline is, in



survey. The schematic diagram for the trackline is, in
principle, given in Fig. 2.

(iv)Trackline for the survey

Refer to Fig. 1. Fig. 1 shows the basic trackline.
Three sampling vessels will operate independently on the
basic trackline with given intership distance away from
each other to conduct sighting and sampling.

(v)Collection of samples within the schools

As in the case of the previous two feasibility
studies, trials are to be made to sample all of animals of
single—animal~schools and two from two—and-more—animal-—
schools.

(vi)Collection of samples’'of cetaceans other than minke whales

This is not planned for 1989/90.

(vii)Accuracy of estimation of natural mortality rates

One of the most outstanding features of the Japanese
research program is in its design of making it possible to
evaluate the accuracy of estimation and to improve the
accuracy by repeating surveys. While the detailed analyses
are conducted by Tanaka (SC/41/015), at least the following
expression is possible. For reference, coefficients of
variation of the estimated stock size (N) and age
composition (p) achieved by the feasibility study in
1987/88 are shown in 1.4 (ii). 1In addition, Tanaka
(SC/41/015) demonstrates that the estimate of natural
mortality rates (M) in its accuracy is largely dependent on
the accuracy of estimated N.

The expected coefficient of variation of the estimated
‘age composition based on the sample size, say, amounting to
400 is approximately 0.5 when p is 1%. If this value is
assumed, the error at around 0.15 of the deviation of age
specific natural mortality coefficient (Ma) from the
average (M) would be obtained when surveys are repeated
every two years for 6 — 8 times. With this magnitude of
error, changing rate of Ma larger than 0.006/year could be
detected. ‘ '

(viii) Other Matters

The relationship between the Japanese Research Progran
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and the Comprehensive Assessment is given in Annex 3.

The general applicability of non-lethal methods for the
subjects of study of the Japanese research plan is
itemized in Annex 4. The lethal method heretofore adopted

pursuant to Schedule III will continue to be emploved in
1989/90.
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1l; Start point on ith day
2; Strat point on (i+l)day

a; Trackline with effort

b; Trackline without effort
(Top—-down steaming or night steaming)

Although a and b are variable according to weather
and whale density (a+b) is constant.

Fig. 2. Illustration of trackline with effort and
without effort.
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ANNEX 1. Flow chart of data and information originated from the survey and
analysis on the Antarctic Minke Stock.
Number of recruitments
by vear (N1y)
Commercial Stock size Abundance of Number off
c¢atch (Cat) —:r 71 by age (Nat) A\ | parents N births =
__| Stock abundance Haturity rate Pregnancy
{>Nat) by age rats
Scientific Natural
| takes gCatzl3 mortality rate Juvenile
(Ha) mortality rate &
(HJ)
\ \ — VR
Number of Stock-Recruitment
natural deaths relation,
‘ \ . Density dependency
Prediction of '
recruitment MSY
MSYL

\ Ay
[RY estimate |
L

A
> Catch limit |

NOTE: The items boxed with bold-type lines are materials and estimates directly

obtainable from the sampling and sighting survey. The items boxed with

fine lines are the information obtained by the analyses of the foregoing

estimates and materials.

Notation for the suffix

d;age

J;age at juvenile

t;year
y:year class
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ANNEX 2.

Extract from SC/39/04, the programme for researgh on
the southern hemisphere minke whale and prelimlngry
research on the marine ecosystem in the Antarctic.

(5) OCpportunities for Participation by Foresign Sciesntiscts
7 Y

Quportunities for participation in the Casesarch cruiseas
under this program will be givan to any sciencist ta the
extent allowed by accomodation and other logisctic
consideration, provided that =such participation does not
cause inconv;ﬁiencas in the implementacion of the pragéam-
The selection of the participants, however, will be
f£inalized by ihe HHQLe Research Coordinating Commitee whe
will conside= the various candL:ions such asz aécommodéhion

and others far determination.
{5) Condizions for Participacian

i) Coszs:

Costs far parsigination, tTavel expenses o and fzom
the port of boarding the reseaxch vessel, meals oa boarxd :he
reseaxch vessel, and any special inscruments required by the
participant will be borne by the parzicipant.

ii] Indemaification and insuzancs Eor‘ casualty ar
personal injury on board the research vessels:

The Whale Research Institute and the crew of the
Tesearchh - vessel or <rCasearch tezam will not be held
respoasible for any casualty or personal linjufy to the
participants :esuitiﬁg From the participant's negligencé‘o:
force majore.

iii) Cancellation of part;cipaticn:

Any paxticipants who are Jound to have inten:ionallf
sabotaged in the couxse of implementation of the researches
and thereby impairzed the execution of such researches shall

be cancelled of his/her participation in this progzam.
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