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SC/MO7/22 examined maturity stage and transition phase
data from JARPA samples in Area 1V. The maturity stage
data showed that the age-specific maturity rate is dependent
on school size and hence that stratification by school
abundance is needed to obtain an unbiased estimate of the
age al maturity. The data show an apparent male age at
sexual maturity three years lower than the female age at
maturity. Analyses of the age-specific sex ratio revealed this
difference to be mainly real and subject only to a small bias.
The transition phase data were analysed for evidence of
age-related bias. Evidence of bias was found only for
animals aged less than 15 years. The mean age at transition
phase was estimated (o have declined by 1.86yr (SE 0.23y1)
from the 1950 cohort reaching 8.08yr (SE 0.13) in 1970.
Subsequent trends, it any, are still unclear. There was no
difference between males and females.

The discussion focused on possible spurious relationships
introduced in the time series by reader - related effects, and
on the difference between results obtained by the two
studies, De la Mare pointed out that effects of learning seems
to be important for the result. He pointed especially to figs 2
and 3 of SC/M97/7 which indicate that part of the decline in
the average age at maturity prior to 1978 and after 1978
could be related to the parallel increase in the proportion of
mature animals identified by Masaki and Kato, respectively.

The two studies had used different, but overlapping, data
sets. Both analyses were restricted to Area 1V, bul the
analysis of SC/M97/7 was based on data from commercial
whaling and from the first two JARPA expeditions in Area
1V. The analysis of SC/M97/22 used only JARPA data, and
from all five expeditions to Area 1V,

Both analyses showed decline in age at transition phase,
but, for the same period of cohoris, 1950-70, the analysis of
SC/M97/7 indicated a decline In age at transition phase
roughly the double that estimated in SC/M97/22.

It was noted thal, for the cohorts around 1930, the
commercial data gave many transition ages much higher
than the maximum observed in the JARPA data. The
difference did not appear to be due to age-related effects,
since SC/M97/22 found evidence for such effects only in
ages up to fifteen. He believed it was important to identify
and resolve the source of the difference between the two
datasets, and until this was done il would be premature to
attempt to provide a final estimale of the extent of decline in
the trne mean age at transition phase. He outlined three
possible steps in this process:

(1) to reanalyse both data sets to better describe the
differences;

(2) if this did not resolve them, to re-read a sample of the
older material in order to check whether the difference
could be due to reading differences; and

(3) if this revealed that reading differences could not
account for the differences, possible biological
hypotheses would need to be formulated and explored as
to why the later data give different results for the same
cohorts.

The Working Group was referred to a paper by Kato and
Sakuramoto (1991), that reviewed past analyses and
discussion on the transition phase issue. This study indicated
that the mean ages at sexual maturity estimated by the
transition phase in the earplug core did not conflict with
ihose estimales obtained directly, e.g. the mean age of first
ovulation - and which are relatively free from the biases
associated with transition phase estimates. Results in Kato
(1987) indicated thal in both sexes, the length at a given age
in younger cohorts was greater than that of older cohorts.

This suggests increasing growth rate by cohort and would be
expected to lead to a decline in the age at sexual maturity by
cohort, because the fength at sexual maturity has remained
constant over time and hence cohort, 1t was observed that
both sets of evidence independently support the contention
that the age at sexual maturity of Southern Hemisphere
minke whales did decline before exploitation of this
population commenced.

The Working Group agreed that it was important to
resolve the differences between the two transition phase
studies, but it also agreed that the transition phase
observations could not be explained as an age related effect
alone. A number of participants considered that the evidence
overall was sufficient to conclude that there had been a real
decline in age at maturity over the cohorts studied, The
Working Group noted the following statement from the
Report of the Comprehensive Assessment Special Meeting
on North Atlantic Fin Whales (IWC, 1992):

‘The Committee agreed thal fig. 7a of SC/FOI/F19 showed that
hypotheses suggested previously that trends in age at sexual maturity
indicated by transition phase data were ¢ntirely an age-related effect
could noL be valid in this particular case’ (i.e. of North Atlantic lin
whales).

4.3.3 Reproductive data

SC/M97/12 examined biological parameters other than the
natural mortality rate such as the sexual maturity rate,
apparent pregnancy rate, length and age at sexual maturity,
annual ovulation rate and growth curves based on the data
collected during JARPA from 1987/88 to 1995/06. It
concluded that by introducing the random sampling scheme
and achieving wider areal coverage in the JARPA surveys,
the resultant estimates were much improved from those by
data obtained from past commercial whaling. The authors
also drew atiention to the following three points:

(1) ages at 50% of sexual maturity for both sexes, which are
biased downward in the commercial whaling data, are
higher than those in the commercial whaling (the values
are 4.2 in ArealV, 4.9 in Area V and 7.2 in ArealV, 84
in Area V for males and females respectively);

(2) the ages at 50% sexual maturity for females are very
close to the mean age at first ovulation (7.2 in Area 1V,
9.1 in Area V) which are free from segregation bias;
and

{3) growth curves for both sexes had for the first time been
obtained on a reliable basis by incorporating data on
younger age classes - such data are usually very rare in
samples from commercial whaling.

The authors considered that the above eslimates could be
regarded as representative values for the population (or very
close to such).

1t was enquired whether part of the differences between
Areas could possibly be explained by differences between
the two stocks identified in the genetic investigations. The
suggestion was made that discriminant analysis could be
used to assign individual animals to each of the two stocks,
and then determine the extent to which the available genetic
data are consistent with that a priori grouping.

It was noted that the ovulation rate is estimated to be just
over one, but with great individual variation. Pregnancy rate
is very high. The question was asked whether it is possible
that corpora scars disappear over time. The meeting was
reminded that age-ovulation plots are markedly affected by
cohort specific changes in the age at sexual maturity. This
and other age specific effects might be confounded in the
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given age-ovulation plots presented, so that some caution
would be necessary in atterpting to infer annual ovulation
rates from such plots. Most analyses assumed that corpora
albicans persist in ovaries throughout life. It was pointed out
that part of the apparent inconsistency could be explained by
the uncertainty in the ageing.

Fukui et al. (1997) examined factors affecting in vitro
maturation of minke whale follicular oocytes using materials
collected during the JARPA survey in 1995/96. The
interesting result in the context of the JARPA review is that
some female minke whales have mature cocytes in their
ovaries in the Antarctic waters.

4.34 Other and 4.3.5 Results including mortality and
reproductive rates

SC/M97/13 presented additional analyses to an earlier paper
by the same authors on the nature of segregation (Fujise and
Kishino, 1994). It was found that the propoertion of males
was negatively correlated with the latitude of the sighting
position, and decreased with latitude especially in Area V,
The maturity rate for both sexes was high throughout all
Areas and months, and increased with school size. Mature
females dominated in higher latitudes such as Prydz Bay and
the Ross Sea. Yearly variation in the maturity rate was
evident for both sexes in Area V.

4.5 Potential of the results to achieve the objectives of
JARPA and of stock management

A. JARPA objectives

The Working Group agreed that the papers presented have
given valuable information on recruitment, natural mortality,
decline in age at sexual maturity and reproductive
parameters of minke whales in Areas 1V and V. However,
there are some unresolved problems in the analyses, and
further work is necessary.

One of the specific objectives of the programme was to
collect random samples for the estimation of bioclogical
parameters. The results had demonstrated that this was a
more difficult task than had been envisaged. Despite the
considerable attention given to the sampling scheme, it has
not been completely successful at obtaining random
samples. The meeting further noted that the geographical
delimitation of the sampling areas has not resulted in either
distinct biological populations being sampled or the entire
ranges of the population being sampled. The implications of
this for the representativeness of the sample should be given
further consideration. However it was noted that the VPA
analyses (as, for example, SC/M9%7/6) required
representative sampling over only part of the range of ages in
the population. There were no indications that this had not
been achieved for animals of age 10 and above. The meeting
also considered that the results of the genetic studies should
be used to redefine the geographical boundaries for any
future analysis.

The Working Group noted that there was still uncertainty
whether information that fully represents a biological stock
could be obtained, but considered that much progress had
been made towards that end. Before JARPA was initiated,
whales occurring in Area IV and Area V were managed as
different stocks, but a clearer picture about the biological
stocks in these Areas was now emerging. Although the
present state of knowledge still leaves much to be desired,
considerable data reflecting the status of the whale stocks
occurring in Areas IV and V have been collected, and have
produced many valuable results.

B.I Non-lethal methods

The Working Group noted that there were non-lethal
methods available that could provide information about
population age structure (e.g. natural marking) but that
logistics and the abundance of minke populations in Areas
1V and V probably precluded their successful application.

B.2 Relevance to stock management
In [993, the Scientific Comnmittee proposed mechanisms for
amendment of the RMP (IWC, 1994a: 47-48). The Scientific
Committee distinguished between mechanisms for the
amendment of case-specific implementations and
mechanisms for amendment of the RMP itself. The Working
Group discussed the relevance of a better knowledge of
biological parameters to management objectives in this
context, l.e. it distinguished between short-term
improvements, which would be amendments of the case
specific implementations, and long-term improvements
which could imply more fundamental changes to the RMP
itself.

In the short term perspective the three key considerations
identified were:

(1) changes in the definition of Small Areas;

(2) changes to the selection between RMP options such as
catch-capping and catch-cascading; and

(3) changes in the range of plausible MSYRs to use in
Implementation Simulation Trials.

In the longer term perspective, better knowledge of
biological paraineters could lead to modifications of the CLA
in the RMP.,

SC/M97/2 states that knowledge of M would improve
knowledge of MSYR and MSYL. The question was raised as
to whether MSYR and MSYL can be estimated from the
biological data collected. The meeting noted that the
recruitment data from analyses such as those in SC/M97/6
could be fitted by stock recruitment models to provide
estimates of MSYR once reliable input data are available.
Trends in recruitment from SC/M97/6 and SC/M97/21 could
be used directly when conditioning future Implementation
Simulation Trials for Southern Hemisphere minke whales. Tt
was agreed that if the caveats expressed concerning
abundance estimates from JARPA could be resolved, and
with some further methodological development in
estimating the essential biological parameters, the results
from the JARPA could be directly relevant for management,
both in the short term and the long term,

5. MARINE ECOSYSTEM

5.1 Background: original and additional research
objectives
The second of the two original JARPA objectives was:

Elucidation of the role of whales in the Antarctic marine
£COsysten.

In the 1996/97 research plan this objective was restated as:

Elucidation of the role of whales in the Anrarctic marine
ecosystem through whale feeding ecology.

The research plan concentrates on the feeding ecology of
minke whales by the analysis of stomach contents and
blubber volume. Changes in prey availability and their
possible effects on minke whales are expected to be detected
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by monitoring the feeding conditions and consequential fat
storage of minke whales,

A review of the studies undertaken under JARPA related
to this objective was presented by Ichii (SC/M97/4).

5.2 Methaodology of data collection

Data on the feeding ecology of minke whales is obtained
from the weight and species composition-of stomach
contents of the sampled whales. The whole body mass of
each whale is measured using a weighing platform. Body
length, girth and blubber thickness is also measured.
Information con sex, age and reproductive status has been
used in the feeding ecology analyses, as well as whale
densities obtained from the sightings surveys. Other
information on the physical marine environment is obtained
using expendable bathy-thermographs (XBTs) and from
satellite information on sea-ice distribution.

5.3 Data analysis
An index of body fat condition has been calculated as the
ratio of mean girth to body length. This information has been
analysed by reproductive class and month and correlated
with stomach contents mass, geographic location and sea-ice
extent (SC/M97/16).

Data analyses of feeding rates (SC/M97/17) have used
three methods:

(1) direct estimation of the stomach contents mass by time
of day;

(2) energetic  methods using standard  allometric
relationships to calculate metabolic requirements, and
using the energy density of prey;

{3) and by estimating the body mass increase of whales
during the summer feeding period and calculating the
food required to achieve the mass increase,

An alternative form of body fat condition index was
calculated as the ratio of the whole body mass to the cube of
the whale's length (SC/M97/18). This was analysed by
reproductive status, latitude and season, as well as for yearly
change. A time series of blubber thickness data from both
commercial and JARPA data have been analysed.

5.4 Results
Interannual changes in body fat condition stomach contents
and distribution are described in SC/M97/16. Of the six
years included in the study, two were categorised as years of
poor body fat condition and three as years of good condition.
Estimated body weight gain during the feeding season in
poor years was estimated to be 25% lower than in good
years. The relationship between girth and stomach content
mass in the ice-edge zone suggests that girth can be a useful
indicator of food availability. In Area I'V and the northern
part of Area V, krill (Euphausia superba) was the dominant
prey species, but in the Southern part of the Ross Sea (in
Area V), Euphausia crystatlorophias was the dominant prey
species. Distribution of minke whales showed greater
inter-annual variability in Area V than in Area IV, reflecting
a greater degree of variability in sea-ice extent in Area V. In
Area V, in years of high sea-ice extent, the krill rich slope
region of the western part of the area is covered by ice. This
leads to poor food availability and results in a very low
density of minke whales along the ice-edge. The Ross Sea
zone was an area of low food availability throughout the
study period. Paradoxically, this zone always contained
numerous whales, especially pregnant females.

Estimates of daily and annual krill consumption by minke
whales are given in SC/M97/17. Daily food consumption

estimates ranged from 3 to 4% of body mass. The annual
consumption estimates of prey for Area IV ranged from 1.42
to 1.78 million tonnes. For Area V, the range was 5.98 to
7.49 million tonnes. The value for Area IV is roughly 25% of
the total estimate of krill biomass in the arca. Consumption
of krill by minke whales in Area V was an order of
magnitude greater than that estimated for Adelie penguins
and crabeater seals. These results indicate the importance of
minke whales in the ecosystem in Areas IV and V during the
summer feeding period.

Yearly changes in a fainess index were presented in
SC/M97/18. No difference was found in this index between
the sexes. From seasonal changes in the index and from its
distribution by foetus size it was suggested that some whales
over-winter in Antarctica and that others arrive on the
feeding grounds late in the season. Analyses from earlier
commercial catches and from the JARPA samples show a
gradual decline in blubber thickness since 1978/79.

5.5 Potential of the results to achieve the objectives of
JARPA and of stock management

The Working Group agreed that the following points listed in
Annex D> were pertinent to items AZ, Bl, B2.3, B2.5,
B3.4.

In discussions of the results of SC/M97/16, it was
suggested that there would be a correlation between
variations in body condition and subsequent recruitment,
Short-term variability in recruitment can be estimated from
age data, even when there is uncertainty about long-term
trends in recruitment from age based analyses. Variations
could also be used to seek relationships between whale
population dynamics and physical environmental factors
such as the sea-ice extent. However, errors in age
determination may hinder the resolution of recruitment
variability at time scales of less than 2 (o 3 years.

The Working Group noted the striking similarity in the
results obtained from the three methods for estimating daily
food consumption reported in SC/M9Y7/17. It was agreed that
these esiimates could be used with confidence for the
estimation of total food consumption by Antarctic minke
whales.

The Working Group considered that the body condition
index presented in SC/M97/18 required further refinement.
In particular it was suggested that a power less than thiee
should be used for the length exponent in the index, and that
this could be estimated by regression. Other aspects of the
analyses presented also needed further consideration. 1t was
suggested that multiple regression should be used to correct
for the effects of time of season when examining the
relationship between the index and other variables such as
latitude. It was noted that the index was highly variable, and
that this might be reduced by including an additional term to
account for individual variation in body shape, and hence
better show the effects due to condition factor. The Working
Group was not convinced that the analyses could be used to
infer that some whales over-winter in high latitudes and that
others arrive late in the feeding season, The high degree
variability in the index may arise from feeding outside the
Antarctic, and in any case, patchiness in prey distribution
will lead to a high degree of variability in feeding success
even among individuals on the feeding grounds.

The Working Group agreed that the studies being
undertaken were contributing to the objective of the
‘elucidation of the role of whales in the marine ecosystem
through whale feeding ecology’. However, it was suggested
thai elucidating the role of whales in the marine ecosystem
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also requires concurrent studies on the distribution and
abundance of prey species. |t was also suggested that process
oriented studies would be useful which integrated
information from physical and biological oceanography with
zooplankton and predator siudies. Such studies should be
conducted on a smaller scale, possibly obtained from radio
tagging, than that covered by JARPA, perhaps of the order of
ten to one hundred kilometres. A number of smaller scale
study regions may be required. It was considered that such
studies should be set up to examine specific hypotheses
about ecological interactions. The Working Group agreed
that the JARPA studies provided useful information for both
the formulation of such hypotheses and for the selection of
study areas. The marginal sea-ice zene is an obvious
candidate for process oriented studies. The Working Group
noted that such studies would be of interest to CCAMLR and
Southern Ocean GLOBEC.

The Working Group noted the repoerted decrease in
blubber thickness since the late [970s and it was suggested
that, among other possible explanations, this might be due to
changes in food availability due to inter-specific or
intra-specific  competition. Such information could
contribute to the specification of a range of krili-surplus
hypotheses for use in further implementation trials for the
RMP.

6. ENVIRONMENTAL CHANGE

6.1 Background: original and additional research
objectives
The 1995/96 research plan added the following objective:

Elucidation of the effect of environmental changes on
cefaceans.

The objective was added in response to resolutions adopted
by the Commission on yesearch on the environment and
whale stocks (IWC Resolution 1994/13) and on the
promotion of research on the conservation of large baleen
whales (IWC Resolution 1994/12). This objective is also
related 10 the resoluiion on research on the environment and
whale stocks (IWC Resolution 1995/10}.

A review of studies undertaken under JARPA related to
this objective was presented by Fujise (SC/M97/5).

6.2 Methodology of data collection

There is a close relationship between the data collected for
studies on the marine ecosystem and those required for
studies on environmental change. In addition to the data
collected as described in Section 5.2, data have been
collected on marine debris and bedy burdens of pollutants,
including organochlorines and heavy metals. Tissue
samples, including liver, muscle, kidney and blubber have
been collected for these analyses. Marine debris
observations have been based on visual observations, but
recently the use of nets has been iniroduced to estimate
prevalence of smaller items of marine debris. Air and sea
water samples have been collected to monitor pollutant
levels in the environment.

6.3 Data analysis

Data analyses on pollutants are reported in SC/M97/5 and
SC/M97/20. Trends in blubber thickness reported in
SC/M97/18 may be used for stuclies on climate change.

0.4 Results

The atmospheric and sea-water concentrations of
organochlorines such as PCBs in the Southern Hemisphere
were lower than in the Northern Hemisphere, Five
organochlorine compounds (PCB, DDT, HCB, CHIL and
HCH) have been detected in blubber of Southern
Hemisphere minke whales. The concentrations of these
compounds are much lower than in baleen whales from the
Northern Hemisphere except for HCB, Levels of DDT
showed no yearly variation, but an increasing trend in PCB
levels was detected in the period 1984 to 1993. This implies
the continuing discharge of PCBs into the Southern
Hemisphere.

Analyses of hepatic mercury concentrations were grouped
by sex, geographical position and by time within seasen.
Hepatic mercury levels are highly correlated with mercury
concentrations  within  muscle.  Hepatic  mercuwry
concentration can thus be used as an indicator of whole body
mercury burden. No significant differences were observed
between sexes, between geographical positions or between
periods within the sunumer season. In the 1980/81 and
1981/82 summer seasons, no correlation was observed
between hepatic mercury concentration and age. However,
in 1994/95 hepatic mercury concentrations increased with
age. It is inferred that an increasing trend in mercury intake
is a consequence of an increase in food availability.
Changing hepatic mercury concentrations with age could not
be due to changes in the mercury content of krill, because
analyses of mercury levels in krill showed no evidence of
change.

Hepatic mercury concentration in the younger animals
seems to have decreased in the last decade. This suggests that
the increased mercury intake had begun to decrease in that
decade. This is supported by the results of analyses of
blubber thickness and condition indices in minke whales.

6.5 Results and their potential in the context of the
objectives of JARPA and of stock management

It was noted that organcchlorine concentrations in blubber
are strongly influenced by seasonal variation. Analyses
should therefore include a cormrection for the effects of
increasing blubber thickness during the season.

The Working Group referred to the recommendations of
the Bergen Workshop on Chemical Pollution and Cetaceans
(Reijnders er al., 1999). It was noted that pollutant levels in
the Antarctic were very low, and menitoring Antarctic
minke whales would provide a baseline for biological
parameters or physiological ‘normality’, as called for in
recommendation 1 of the Bergen Workshop. The Working
Group also noted recommendation 4 that ‘femporal and
spatial trends in the concentrations of pollutants should
continue to be sought from different species and
geographical regions’, and recommendation 5 that ‘afl
available data on each specimen from which material has
been taken for pollutant analysis should be properly
dociumented; at least sex, age and nutritional starus should
be collected wherever possible’.

The Working Group considered that the pollutant studies
under JARPA were pertinent to these recommendations.

One of the currently contentious issues in Antarctic
research is the relative weight to give to the competing
hypotheses that changes in abundance of Antarctic predators
are due to either ‘krill surplus’ or due to the effects of
environmental change. The Working Group recognised that
distinguishing between these hypotheses will be difficult. Tn
the meantime, the observations on changes in blubber
thickness and variations in recruitment should be uscd to
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formulate specific hypotheses on the possible effects on
cetaceans of environmental change, for use in constructing
scenarios for further RMP implementation trials for
Southern Hemisphere baleen whales.

7. OVERVIEW OF RESULTS AND THEIR
POTENTIAL IN THE CONTEXT OF THE STATED
AIMS AND OBJECTIVES OF THE JARPA
PROGRAMME AND OF STOCK MANAGEMENT

7.1 Contribution to minke whale management

Several main points were agreed to regarding the
contribution of JARPA to minke whale management in the
Antarctic.

First, under the objective of estimating biological
parameters the information produced by JARPA has set the
stage Tor answering many questions about long term
population changes regarding minke whales in Antarctic
Areas IV and V. Not surprisingly, at this halfway point in the
JARPA programme there are few definitive answers because
of the time scale required to obtain sufficient age distribution
and abundance data, and because of unanticipated problems
in designing representative sampling regimes and in
understanding the stock structure of minke whales in the
Southern Hemisphere. For example, JARPA has already
made a major contribution to understanding of certain
biological parameters (e.g., direct measures of the age at
sexual maturity) pertaining to minke whales in Areas IV and
V, yet such analyses have not fully addressed potential
problems related to stock structure.

Second, under the objective of elucidating the role of
minke whales in the Antarctic ecosystem, JARPA has
collected data on body condition that, in conjunction with the
data on biological parameters as noted above, should result
in an improved understanding of the status of minke whales
in these Areas. These data are ]ikely to be useful in testing
various hypotheses related to aspects of the ‘krill surplus’
model.

Third, under the objective of ‘Elucidation of the effeci of
environmental change on cetaceans’, there is considerable
uncertainty in how biological parameters of minke whales
may vary in relation to environmental change. This is
exacerbated by our lack of knowledge regarding processes
related to environmental change (e.g., interdecadal signals,
global warming, etc.). For example, long term trends related
to the annual positioning of the extent of the pack ice during
the feeding season have implications regarding the
interpretation of trends in various biological parameters.
Therefore, more effort is needed to develop mesoscale
studies to integrate physical and biological oceanography
and prey distribution with minke whale studies,

Fourth, under the objective of ‘Elucidation of the stock
structure of minke whales to improve stock management’,
deciding on the amount of genetic data required to meet this
objective is difficult because the Scientific Commitiee has
provided only a vague definition as to what constitutes a
stock. Proper delineation of stocks has implications for
interpretations of data gathered for all other JARPA
objectives.

Finally, the results of the JARPA programme, while not
required for management under the RMP, have the potential
to improve the management of minke whales in the Southern
Hemisphere in the following ways: (1) reductions i the
current set of plausible scenarios considered in
Implementation Simuiation Trials; and (2) identification of
new scenarios o which future Implementation Sinulation
Trials will have to be developed {e.g., the temporal

component of stock structure). The results of analyses of
JARPA data could be used in this way perhaps (o increase
the allowed catch of minke whales in the southern
hemisphere, without increasing the depletion risk above the
level indicated by the existing Implementarion Simulation
Trials of the RMP for these minke whales.

7.2 Implications regarding future work
Constraints on the amount of time available precluded a
thorough review of this section of the agenda. However,
consensus was reached on the following points regarding the
future of JARPA over the next eight years.

Future efforts should expand research on the
environmental change cornponent of JARPA.

The lack of a working definition of stocks and substocks
is a general problem, not for JARPA alone, and therefore,
needs to be addressed by the Scientific Committee.

8. OVERVIEW OF RESULTS AND THEIR
POTENTIAL IN THE CONTEXT OF RECENT IWC
RESOLUTIONS AND DISCUSSIONS

8.1 With respect to Resolutions on proposals for
Scientific Permits (ITWC Resolutions 1995-8 and 9, IWC,
1996b).

8.2 With respect to the Resolution on the Antarctic
marine ecosystem (Appendix 2, IWC, 1993).

8.3 With respect to the Resolution on the environmental
change and cetacean response (IWC Resolution 1995-10,
IWC, 1996a; TWC Resolution 1996-8).

There was no time to discus these items. They are forwarded
to the full Committee for consideration.

9. OTHER MATTERS

Ohsumi stated that since the initiation of the JARPA, Japan
has encouraged international scientists to participate in this
research. For this meeting, Borchers, Burt, Butterworth,
Cooke, Geromont, Leaper, Punt and Thomson have
contributed to the analysis of JARPA data with Japanese
scientists. In the future, these effects should be expanded,
including co-operative work in the field. He hoped that over
the next eight years JARPA would become recognised as an
international programme by the IWC comimunity and evolve
into collaborative international research like the IDCR
programme.

The Working Group expressed appreciation for the two
non-iminke whale papers submitted (SC/M97/15 and 17),
and regretted that time had not allowed discussion of
them.

Komatsu expressed appreciation of the indulgence and
co-operation of the Chair and participants to allow the
consecutive and summary translation from English (o
facilitate the better understanding and  mutual
communications of the meeting.

10. ADOPTION OF REPORT

The report was adopted.

11. CLOSURE

Reilly expressed his appreciation to the Working Group for
the spirit of cooperation and the scientific approach taken by
all to the difficult task of reviewing results to date of the
JARPA programme.
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Hatanaka thanked the Chairman for successfully leading a
difficult meeting. He also acknowledged the hard work of
the rapporteurs, and thanked Schweder for his outstanding
work as Convenor.

On behalf of the Working Group, Smith thanked the hosts
for their hospitality, and for the well-organised meeting
arrangeinents.
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11.

REPORT OF THE INTERSESSIONAL WORKING GROUP, ANNEX B

5.1 DBackground: original and additional research
objectives

3.2 Methodology of data collection

5.3 Data analysis

5.4 Results

5.5 |Initial discussion of results and their potential in
the context of the objectives of JARPA and of
stock management

Environmental change

6.1 Background: original and additional research
objectives

6.2 Methodology of data collection

6.3 Data analysis

6.4 Results

6.5 Initial discussion of results and their potential in
the context of the objectives of JARPA and of
stock management

Overview of results and their potential in the context of
the stated aims and objectives of the JARPA programme
and of stock management
7.1 Contribution to minke whale management
7.1.1 Stock abundance and trends
7.1.2  Stock identity
7.1.3 Biological parameters
7.1.3.1 Mortality rates
7.1.3.2 Reproductive rates
7.2  Marine ecosystem
7.3 Environmental change

. Overview of resulis and their potential in the context of

recent IWC Resolutions and discussions

8.1 With respect to Resolutions on proposals for
Scientific Permits
(IWC Resolutions 1995-8 and 9, Rep. int. Whal.
Conunn 46:46)

8.2 With respect to the Resolution on the Antarctic
marine ecosystem
(Appendix 2, Rep. int. Whal. Commn 43:39-40)

83 With respect to the Resolution on the
environmental change and cetacean response
(IWC Resolution 1993-10, Rep. int, Whal. Commn
46:47-8; IWC Resolution 1996-8, Rep. int. Whal.
Cormmn 47:52)

. Other matters

Adoption of report

Closure




REP. INT. WHAL. COMMN 48, (998 393

Annex C
List of Documents

SC/M97/1.  NISHIWAKI, S, MATSUOKA, K,
KAWASAKI, M., KISHINO, H. and KASAMATSU, F.
Review of the sighting surveys in the JARPA.

SC/M97/2. OHSUMI, S., TANAKA, S. and KATO, H. A
review of the studies on estimation of biological parameters
conducted under the Japanese Whale Research Program
under Special Permit in the Antarctic (JARPA).

SC/M97/3. PASTENE, L.A. and GOTQ, M. A review of the
studies on stock/species identity in the minke and other
baleen whale species, conducted under the Japanese Whale
Research Program under Special Permit in the Antarctic
(JARPA).

SC/M97/4, ICHII, T. A review of studies on marine
ecosystem under the JARPA.

SC/M97/5. FUIISE, Y. A brief review of studies related to
research on effects of environmental changes on cetaceans in
the JARPA survey.

SC/M97/6. BUTTERWORTH, D.S.,, PUNT, AE,
GEROMONT, HF., KATO, H. and FUIISE, Y. Further
ADAPT analyses of catch-at-age information for Southern
Hemisphere minke whales in Areas IV and V.

SC/M97/7. THOMSON, R.B., BUTTERWORTH, D.S. and
KATO, H. Has the age at maturity of Southern Hemisphere
minke whales, as indicated by transition phase readings,
declined over recent decades?

SC/M97/8. ANONYMOUS. List of data sets produced by
the Japanese Whale Research Program Under Special Permit
in the Antarctic (JARPA),

SC/MO7/9. ANONYMOUS. Scientific contribution of the
Japanese Whale Research Program under Special Permit in
the Antarctic (JARPA).

SC/M97/10. OHSUMI, S. Development of objectives in
JARPA project.

SC/M97/11. TANAKA, E. and FUJISE, Y. Interim
estimation of natural mortality coefficient of souther minke
whales using JARPA data.

SC/M97/12. ZENITANI, R., FUIISE, Y. and KATO, H.
Biological parameters of southern minke whales based on
materials collected by the JARPA survey under special
permit in 1987/88 to 1995/96.

SCM97/13. FUIISE, Y. and KISHINO, H. Further
examination of segregation pattern of minke whales in
Antarctic Areas I'V and V as revealed by a logistic regression
model.

SC/M97/14. FUIISE, Y., NISHIWAKI, S. and PASTENE,
L.A. An examination of the random sampling scheme of the
JARPA surveys.

SC/M97/15 PASTENE, L. A., GOTO, M., KIMURA, T. and
NISHIWAKI, S. Population structure of the humpback
whale in the Antarctic feeding ground based on analysis of
mitochondrial DNA control region sequences.

SC/M97/16. ICHIL, T., TAMURA, T. FUJISE, Y.,
NISHIWAKI, S. and MATSUOKA, K. Inter-annual change
in body fat condition storach-content mass and disiribution
of minke whales in Areas IV and V.

SC/M97/17. TAMURA, T., ICHII, T. and FUIJISE, Y.
Consumption of krill by minke whales in Areas IV and V of
the Antarctic.

SC/M97/18. OHSUMI, S., FUIISE, Y., ISHIKAWA, H.,
HAKAMADA, T., ZENITANI, R. and MATSUOKA, K.
The fattyness of the Antarctic minke whale and its yearly
change.

SC/M97/19. NISHIWAKI, S., MATSUOKA, K,
HAKAMADA, T, and KASAMATSU, F. Temporal change
of distribution and abundance estimaies on large baleen
whales in Areas IV and V in the Antarctic.

SC/M97/20. FUIISE, Y., HONDA, K., YAMAMOTO, Y.,
KATO, H., ZENITANI, R. and TATSUKAWA, R. Changes
of hepatic mercuiy accumulations of Scuthern minke whales
in past fifteen years.

SC/M97/21. COOKE, 1., FUJISE, Y.. LEAPER, R.,
OHSUMI, S. and TANAKA, 5. An exploratory analysis of
the age distribution of minke whales collected during
JARPA expeditions 1987/88 through 1995/96.

SC/M97/22. COOKE, I., FUIISE, Y. and KATO. H. A
analysis of maturity stage and transition phase data from
minke whales collected during JARPA expeditions in Area
IV, 1987/88 through 1995/96.

SC/MO7/23. BURT, M.L. and BORCHERS, D.L. Minke
whale abundance estimated from the 1991/92 and 1992/93
JARPA Sighting Surveys.




394 REPORT OF THE INTERSESSIONAL WORKING GROUP, ANNEX D

Annex D
Questions for Agenda Items 2.5, 3-5, 4.5, 5.5, 6.5

(Extracted from Rep. int. Whal. Commn 46:224, SC/39/0 4 and Resolutions 95-8, 95-9, 95-10 and 96-8)

Smith, Hatanaka, de la Mare

A. Likelihood of research meeting its objectives

For each general objective (below), identify specific
objectives, specific variable to be estimated, the current
estimate of that variable, main caveats, and judge likelihood
of future success in estimating it.

General Objectives:

1. Estimation of biological parameters to improve stock
management

2. Elucidation of the role of whales in the Antarctic marine
ecosystem

3. Blucidation of the effect of environmental changes on
cetaceans

4, Elucidation of the stock structure of minke whales to
improve stock management

B. Other questions

1. Possibility for non-lethal alternatives

(identify variable and method, and judge likelihood of
success)

2. Relevance of research to identified research needs
(identify specific recommendation, specific wvariables,
likelihood of success)

2.1 Comprehensive Assessment Recommendations

2.2 Pollution Workshop Recommendations

2.3 Environmental Change Workshop Recommendations
2.4 Other IWC Scientific Committee Recommendations
2.5 Other Scientific Recommendation (e.g. CCAMLR)

3. Relevance to stock management

3.1 Abundance estimates for RMP

3.2 Specifying Implementation Simulation Trials (plausible
ranges)

3.3 Implementation per se (e.g. Area definitions)

3.4 Improve basis for management (e.g. MSYR range,
mulitispecies management)
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Aono, S., Tanabe, S., Fujise, Y. and Tatsukawa, R. 1996,
Specific accumulation of persistant organochlorines in
minke whale (Balaenoptera acutorostrata) and their prey
species from the Antarctic and the North Pacific. Paper
SC/48/0 22 presented to 1WC Scientific Committee, June
1996, Aberdeen (unpublished). 10pp.

Bakke, 1., Johansen, S., Bakke, O. and El-Gewely, M.R.
1996. Lack of population subdivision among the minke
whales from Icelandic and Norwegian waters based on
mitochondrial DNA sequences. Mar. Biol. 125:1-9,

Bergh, M.O., Butterworth, D.S. and Punt, A E, 1991, Further
examination of the potential information content of
age-structure data from Antarctic minke whale research
catches. Rep. int. Whal. Commn 41:349-61.

Butterworth, D.S. and Geromont, H.F. 1996, On the
provision of advice on the effect on stock(s} of scientific
permit catches, with particular reference to proposed

research catches of minke whales from Antarctic Area TV.
Rep. int. Whal. Commn 46:653-5.

Butterworth, D.S. and Punt, A.E. 1990. Some preliminary
examinations of the potential information content of
age-structure data from Antarctic minke whale research
catches. Rep. int. Whal. Commn 40:301-15.

Butterworth, D.S. and Punt, A.E. 1996. An extension of the
ADAPT approach put forward for the analysis of
catch-at-age information for Southern Hemisphere minke
whales, Paper SC/48/SHI17 presented to IWC Scientific
Committee, June 1996, Aberdeen {unpublished). 17pp.

Butterworth, D.S. and Thomson, R.B. 1995. An initial
analysis of updated transition phase data for minke whales in
Antarctic Area IV. Paper SC/47/SH24 presented to the IWC
Scientific Committee, May 1995 {unpublished). 16pp [And
paper SC/47/SH24(Rev) presented to the TWC Scientific
Committee, June 1996 (unpublished). 18pp.].

Butterworth, D.S., Punt, A .E., Geromont, H.F,, Kato, H. and
Miyashita, T. 1996. An ADAPT approach to the analysis of
catch-at-age information for Southern Hemisphere minke
whales. Rep. int. Whal. Commn 46:349-59,

Cooke, I.G. and de la Mare, W K, 1993. A comparative note
on demographic parameters of right and minke whales,
Paper SC/45/0 25 presented to the IWC Scientific
Committee, April 1993 (unpublished). 4pp.

Fujise, Y. 1995. A preliminary morphometric study in minke
whales from Antarctic Area IV using data from the 1989/90
JARPA Survey. Paper SC/47/SH7 presented to the IWC
Scientific Committee, May 1995 (unpublished). 15pp.

Fujise, Y. and Kishino, H. 1994. Patterns of segregation of
minke whales in Antarctic Areas IV and V as revealed by a
logistic regression model. Paper SC/46/SHI11 presented to
the IWC Scientific Committee, May 1994 {unpublished).
23pp.

Fujise, Y., Kato, H. and Kishino, H. 1990a. Reproductive
segregation of the minke whale population in high latitudinal
walers with some estimations of pregnancy and sexual
maturity rates, data from Japanese research takes in 1987/88
and 1988/89. Paper SC/42/SHMil0 presented to the IWC
Scientific Committee, June 1990 {unpublished). 20pp.
Fujise, Y., Yamamura, K., Zenitani, R., lshikawa, H.,
Yamamoto, Y., Kimura, K. and Komaba, M. 1990b. Cruise
report of the research on southern minke whales in 1989/90
under the Japanese proposal to the scientific permit. Paper
SC/42/SHMi25 presented to the IWC Scientific Committee,
June 1990 (unpublished). 56pp.

Fujise, Y., Kato, H. and Kishino, H. 1991. Some progress in
examination on age distribution and segregation of the
southern minke whale population using data from the
Japanese research take. Paper SC/43/Mil8 presented to the
IWC Scientific Committee, May 1991 (unpublished).
17pp.

Fujise, Y., Kato, H., Zenitani, R. and Kishino, H. 1992,
Seasonal and areal changes in age distribution and
segregation of the southern minke whales in Antarctic Areas
IV and V using data from the Japanese researchers. Paper
8C/44/SHB10 presented to the IWC Scientific Commilttee,
June 1992 (unpublished). 37pp.

Fujise, Y., Ishikawa, H., Saino, S., Nagane, M., Ishii, K.,
Kawaguchi, S., Tanifuji, S., Kawashima, S. and Miyakoshi,
H. 1993a. Cruise report of the 1991/92 Japanese research in
Area IV under a special permit for Southern Hemisphere
minke whales. Rep. int. Whal. Commn 43:357-71.

Fujise, Y., Zenitani, R., Saino, S., ltoh, S., Kawasaki, M.,
Matsuoka, K. and Tamura, T. 1993b. Cruise report of the
1992/93 Japanese research under the special permit for
Southern Hemisphere minke whales. Paper SC/45/SHBal2
presented to the TWC Scientific Committee, April 1993
{unpublished). 39pp.

Fujise, Y., Zenitani, R., Kato, H. and Kishino, H. 1994. Age
distributions of minke whales in the Antarctic Areas IV and
V in 1991/92 and 1992/93 seasons. Paper SC/46/SH20
presented to the IWC Scientific Committee, May 1954
{unpublished). 22pp.

Fukui, Y., Mogoe, T., Terawaki, Y., Ishikawa, H., Fujise, Y.
and Ohsumi, 8. 1995. Relationship between physiological
status and serum constituent values in minke whales
(Balaenoptera acutorosiraia). Journal of Reproduction and
Development 41:203-8.



396 REPORT OF THE INTERSESSIONAL WORKING GROUP., ANNEX El

Fukui, Y.. Mogoe, T., Jung, Y.G., Terawaki, Y., Mivamoto,
A., Ishikawa, H., Fujise. Y. and Ohsumi, S. 1996,
Relationships among morphological —status, steroid
hormones, and post-thawing viability of frozen spermatozoa
of male minke whales (Balaenoptera acutorostrara). Mar.
Meanunal Sci. 12(1):28-37.

Government of Japan. 1987a. The program for research on
the Southern Hemisphere minke whale and for preliminary
research on the marine ecosystem in the Antarctic. Paper
SC/39/0 4 presented to the IWC Scientific Committee, June
1987 (unpublished). 60pp.

Government of Japan. 1987b. The research plan for the
feasibility study on “The program for research on the
Southern Hemisphere minke whale and for preliminary
research on the marine ecosystem in the Antarctic’. Paper
SC/DE7/1 presented to the ITWC Scientific Committee
Special Meeting to Consider the Japanese Research Permit
{Feasibility ~ Study), Cambridge, December 1987
(unpublished). 36pp.

Government of Japan. 1988. 1988/89 research plan for the
feasibility study “The program for the research on the
Southern Hemisphere minke whale and for the preliminary
research on the marine ecosystem in the Antarctic’. 19pp.

Government of Japan. 1989. The research plan in 1989/90
season in conjunction with note for ‘The program for the
research of the Southern Hemisphere minke whale and for
the preliminary research of the marine ecosystem in the
Antarctic (SC/39/0 4y, Paper SC/41/SHMi13 presented to
the IWC Scientific Committee, May 1989 (unpublished).
21pp.

Government of Japan. 1990, The 1990/9] research plan of
whale resources in the Antarctic. Paper SC/M42/SHMi%
presented to the IWC Scientific Committee, June 1990
(unpublished). 19pp.

Government of Japan. 1991. The 1991/92 research plan of
whale resources in the Antarctic. Paper SC/43/Mil9
presented to the IWC Scientific Committee, May 1991
(unpublished). 5pp.

Government of Japan. 1992. The 1992/93 research plan of
whale resources in the Antarctic. Paper SC/44/SHB14
presented to the 1WC Scientific Committee, June 1992
(unpublished). 7pp.

Government of Japan. 1993. The 1993/94 research plan of
whale resources in the Antarctic. Paper SC/45/SHBal(
presented to the IWC Scientific Committee, April 1993
(unpublished). 6pp.

Government of Japan. 1994. The 1994/95 research plan of
Japanese whale research programme under Special Permit in
the Antarctic. Paper SC/46/SH16 presenied to the TWC
Scientific Committee, May 1994 (unpublished). 7pp.

Government of Japan, 1995. The 1995/96 research plan for
the Japanese Whale Research Program under the Special
Permit in the Antarctic, Paper SC/47/SH3 presented to the
IWC Scientific Committee, May 1995 (unpublished). 9pp.

Government of Tapan. 1996. The 1996/97 research plan for
the Japanese Whale Research Program under Special Permit
in the Antarctic. Paper SC/48/SH3 presented to IWC
Scientific Committee, June 1996, Aberdeen (unpublished).
11pp. [Plus Addendum].

Hasunuma, R., Ogawa, T., Fnjise, Y. and Kawanishi, Y.
1993, Analysis of selenium metabelites in urine samples of
minke whales (Balaenoptera acutorostrata) using ion
exchange chromatography. Comp. Biochem. Physiol.
[04C(1):87-9.

Hori, H., Bessho, Y., Kawabaia, R., Watanabe, 1., Koga, A.
and Pastene, L.A, 1994, Woarld-wide population structure of
minke whales deduced from mitochondrial DNA control
region sequences, Paper SC/46/SH14 presented to the IWC
Scientific Committee, May 1994, Mexico (unpublished).
Llpp.

Ichii, T. 1990. Distribution of Antarctic krill concentrations

exploited by Japanese kuill trawlers and minke whales. Proc,
NIPR Symp. Polar Biol. 3:36-56.

Ichii, T. and Kato, H. 1990. Food of southern minke whales
from Japanese research take in  1987/88. Paper
SC/42/SHMi 14 presented to the TWC Scientific Committee,
June 1990 (unpublished). 15pp.

Ichii, T. and Kato, H. 1991. Food and daily food
consumption of southern minke whales in the Antarctic.
Polar Biol. 11:479-87.

lga, K., Fukui, Y., Miyamoto, A., Ishikawa, H. and Ohsumi,
S. 1996. Endocrinological observations of female minke
whales (Balaenoptera acutorostrata). Mar. Mammal Sci.
12(2):296-301. [In “Notes™].

Institute of Cetacean Research. 1990. Progress report;
Japanese research program on Southern Hemisphere minke
whale and preliminary research on the marine ecosysiem in
the Antarctic and program on its feasibility studies. Paper
SC/42/SHMi28 presented to the TWC Scientific Committee,
June 1990 (unpublished). 16pp.

Institute of Cetacean Research. 1991. Research activities of
the Institute of Cetacean Research during May 1990 to April
1991. Paper SC/43/0 23 presented to the IWC Scientific
Committee, May 1991 (unpublished). 4pp.

Institute of Cetacean Research. 1992. Research activities of
the Institute of Cetacean Research, May 1991 to May 1992.
Paper SC/44/0 19 presented to the IWC Scientific
Committee, June 1992 (unpublished). 17pp.

Institute of Cetacean Research. 1993. Research activities of
the Institute of Cetacean Research, May 1992 to April 1993.
Paper SC/45/SHBall presenied to the IWC Scientific
Committee, April 1993 (unpublished). 6pp.

Institute of Cetacean Research. 1994. Research activities of
the Institute of Cetacean Research, May 1993 to April 1994,
Paper SC/46/0 24 presented to the IWC Scientific
Committee, May 1994 (unpublished). 16pp.

Institute of Cetacean Research. 1995. Research activities of
the Institute of Cetacean Research, May 1994 to April 1995.
Paper SC/M47/0 7 presented to the IWC Scientific
Committee, May 1995 (unpublished). 10pp.

Institute of Cetacean Research. 1996. Research activities of
the Institute of Cetacean Research, May 1995 to April 1996,
Paper SC/48/0 16 presented to IWC Scientific Cornmittee,
June 1996, Aberdeen (unpublished). 1 1pp.

International Whaling Commission. 1988a. Report of the
Scientific Committee. Rep. inf. Whal. Commn 38:32-155.

International Whaling Commission. 1988b. Report of the
Scientific Committee, Annex R. The Japanese scientific
permit proposal for Southern Hemisphere minke whales:
background and comments. Rep. int. Whal. Commn
38:139-49.

International Whaling Comimission. 198%9a. Report of the
Scientific Committee. Rep. int. Whal. Commn 39:33-157.

International Whaling Commission. 1989b. Report of the
Scientific Committee, Annex O. Review of scientific
permits. Rep. int. Whal. Conm 39:154.



REP. INT. WHAL. COMMN 48, 1998 397

International Whaling Commission. 1989c. Report of the
Special Meeting of the Scientific Committee to consider the
Japanese research permit (feasibility study), Rep. inf. Whal.
Comnu 39:159-66.

International Whaling Commission. 1990a. Report of the
Scientific Committee. Rep. int. Whal, Commn 40:39-180.

International Whaling Commission. 1990b, Report of the
Scientific Comnmittee, Annex O. Comments on the Japanese
scientific permit proposal for 1989/90. Rep. int. Whal.
Commn 40:172.

International Whaling Commission. 1991. Report of the
Scientific Cormmiltee. Rep. int. Whal. Cornunn 41:51-89,

International Whaling Commission. 1992a. Report of the
Scientific Commitiee, Rep. int. Wha!, Commn 42:51-86.

International Whaling Commission. 1992b. Report of the
Scientific Committee. Annex O. Comments arising out of
the Japanese research permit discussion. Rep. int. Whal.
Conmn 42:263-4,

International Whaling Commission. 1993. Report of the
Scientific Committee. Rep. int. Whal. Conmmn 43:55-228,

International Whaling Commission. 1994. Report of the
Scientific Committee. Rep. int. Whal. Commn 44:41-201.

International Whaling Commission. 1995. Report of the
Scientific Committee. Rep. int. Wha!. Conunn 45:53-103,

International Whaling Commission. 1996. Report of the
Scientific Committee. Rep. int. Whal. Conumn 46:49-236.

lioh, S. 1994, Studies on the lipids of the Antarctic minke
whale. Ph.D. Thesis, Nihon University. 203pp.

Itoh, S., Takenaga, F. and Tsuyuki, H. 1990. Studies on
lipids of the Antarctic minke whale. 1. The fatty acid
compositions of the minke whale blubber oils caught on
1987/88 season, Abrakagaku 39(7):486-90. [In Japanese].

Itoh, S., Takenaga, F. and Tsuyuki, H. 1993. Studies on
lipids of the Antarctic minke whale. II, The fatty acid
composition of the blubber oils of minke whale and dwarf
minke whale caught on 1988/89 and 1989/90 seasons.
Aburakagaku 42(12):1007-11. [In Japanese].

Iwata, H., Tanabe, S., Sakai, N. and Tatsukawa, R. 1993.
Distribution of persistent organochlorines in the oceanic air
and surface seawater and the role of ocean on their global
transport and fate. Environ. Sci. Technol. 27.1080-98.

Kasamatsu, F. 1993. Studies on distribution, migration and
abundance of cetacean popualtions in the Antarctic waters,
Ph.D. Thesis, University of Tokyo. 262pp. [In Japanese].

Kasamatsu, F. and Shigemune. H. 1989. Preliminary report
of the second minke whale sighting surveys in low and
middle latitudinal waters in the Southern Hemisphere in
1988/89. Paper SC/41/SHMil5 presented to the IWC
Scientific Committee, May 1989 (unpublished). 16pp.

Kasamatsu, F., Kishino, H. and Hiroyama, H. 1990,
Estimation of the number of minke whale (Balaenoptera
actitorostrata) schools and individuals based on the 1987/88
Japanese feasibility study data. Rep. int. Whal, Commn
40:239-47,

Kasamatsu, F., Kishino, H. and Taga, Y. 1991. Estimation of
southern minke whale abundance and school size
composition based on the 1988/89 Japanese feasibility study
data, Rep. int. Whal. Commn 41:293-302.

Kasamatsu, F., Yamamoto, Y., Zenitani, R., lshikawa, H.,
Ishibashi, T, Sato, H., Takashima, I{. and Tanifuji, S. 1993.
Report of the 1990/91 southern minke whale research cruise
under scientific permit in Area V. Rep. int. Wha!. Commn
43:505.22.

Kato, H. 1995, Migration strategy of southern minke whales
to maintain high reproductive rate. pp. 465-80. /n: A.S. Blix,
L. Wallge and O. Ulltang (eds.) Developments in Marine
Biology. 4. Whales, Seals, Fish and Man: Proceedings of the
International Symposium on the Biology of marine mannals
in the North East Atlantic, Tromsg, Norway, 29 November-1
December 1994, Elsevier, Amsterdam.

Kato, H. and Miyashita, T. 1991. Migration strateey of
southern minke whales in relalion to reproductive cycles
estimated from foetal length. Rep. int. Whal. Connmn
41:363-9.

Kato, H., Hiroyama, H., Fujise, Y. and Ono, K. 1989,
Preliminary report of the 1987/88 Japanese feasibility study
of the special permit proposal for Southern Hemisphere
minke whales. Rep. int. Whal. Conunn 39:235-48.

Kato, H., Fujise, Y., Yoshida, H., Nakagawa, S., Ishida, M.
and Tanifuji, S. 1990a. Cruise report and preliminary
analysis of the 1988/89 Japauese feasibility study of the
special permit proposal for Southern Hemisphere minke
whales. Rep. int. Whal. Cormmn 40:289-300.

Kato, H., Kishino, H. and Fujise, Y. 1990b. Soine analyses
on age composition and segregation of southern minke

whales using samples obtained from the Japanese feasibility
study in 1987/88. Rep. int. Whal. Conunn 40:249-36,

Kato, H., Fujise, Y. and Kishino, H. 1991a, Age structure
and segregation of southern minke whales by the data
obtained during Japanese research take in 1988/89. Rep. inz.
Whal. Commn 41:287-92.

Kato, H., Zenitani, R. and Nakamura, T. 1991b. Inter-reader
calibration in age reading of earplug from southern minke
whales, with some notes of age readability. Rep. int. Whal.
Comnin 41:339-43.

Kimoto, H., Endo, Y. and Fujimoto, K. 1994. Influence of
interesterification on the oxidative stability of marine oil
triacylglycerols. J. An. OQif Chem. Soc. T1(5):469-73.

Kishino, H., Kato, H., Kasamatsu, F. and Fujise, Y. 1989,
Statistical method for the estimation of age composition and
biological parameters of the population. Paper
SC/41/SHMi3 presented to the IWC Scientific Committee,
May 1989 (unpublished)}. 39pp.

Kishino, H., Fujise, Y., Kato, H. and Taga, Y. 1991a.
Maximum likelihood procedure for the estimation of mean
age at sexual maturity of minke whales using data from the
Japanese research take. Paper SC/43/Mi23 presented to the
IWC Scientific Committee, May 1991 (unpublished). Opp.

Kishino, H., Kato, H., Kasamatsu, F. and Fujise, Y. 1991b.
Detection of heterogeneity and estimation of population
characteristics from the field survey data: 1987/88 Japanese
feasibility study of the Southern Hemisphere minke whales.
Ann. Inst. Statist. Math. 43:435-53.

Kishino. H., Taga, Y., Kasamatsu, F. and Nishiwaki, S.
1991c, Abundance estimate of the Southern Hemisphere
minke whales in Area IV from sightings during the 1989/90
Japanese research take. Paper SC/43/Mi22 presented to the
IWC Scientific Committee, May 1991 (unpublished).
15pp.

Kuwahara, S. 1993. Seasonal change of the fattyness of the
Antarctic minke whale (Balaenoptera acirorostrata). BA
Thesis, Tokyo Fisheries University. 52pp.



398 REPORT OF THE INTERSESSIONAL WORKING GRQUP, ANNEX El

Matsuishi, T. and Kishino, H. 1991, Precision of the
estimated natural mortality coefficient and recruitment rate
evaluated by Monte Carlo simulation. Paper SC/43/Mi21
presented to the IWC Scientific Committee, May 1991
(unpublished). Spp.

Matsuoka, K. 1995, Finding blue whales by JARPA in the
Antarctic. Paper SC/M95/BW3 presented to the Steering
Committee Meeting for Research Related to Conservation of
Large Whales in the Southern Oceans, Tokyo, 1995
{unpublished). 10pp.

Matsuoka, K. and Ohsumi, S. 1995. Yearly trend in
population density of large baleen whales in the Antarctic
Areas IV and V in recent years. Paper SC/47/SH9 presented
to the IWC Scientific Committee, May 1995 (unpublished).
26pp.

Matsuoka, K., Fujise, Y. and Pastene, L. A. 1996. A sighting
of a large school of the pygmy right whale, Caperea
marginaia, in the southeast Indian Ocean. Mar. Mammal Sci.
12(4):5%94-7.

Murayama, T, 1991. Studies on the visual sense of cetaceans.
Ph.D. Thesis, University of Tokyo. 88pp. [In Japanese].
Murayama, T., Fujise, Y., Aoki, 1. and Ishii, T. 1992a,
Histological characteristics and distribution of ganglion cells
in the retinae of Dall’s porpoise and minke whale. pp.
137-45. In: J. Thomas (ed.) Marine Mammals Sensory
Systems. Plenum Press, New York.

Murayama, T., Somiya, H., Aoki, 1. and Ishii, T. 1992b. The
distribution of ganglion cells in the retina and visnal acuity
of minke whale. Bull. Jpn Soc. Sci. Fish. 58(6):1057-61.

Naganobu, M., Shimamoto, K. and Kato, H. 1989.

Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research (ake
in 1987/88. Paper SC/41/SHMil8 presented to the IWC
Scientific Committee, May 1989 (unpublished). Spp.

Naganobu, M., Kano, H., Fujise, Y. and Kato, H. 1993.
Preliminary oceanographical analyses on the southern minke
whale distribution based on the data during Japanese
research take in 1988/89. Paper SC/45/SHBal5 presented to
the IWC Scientific Cormunittee, April 1993 (unpublished).
13pp.

Naganobu, M., Kano, H., Fujise, Y. and Kato, H. 1994,
Relationship between oceanographic condition and minke
whale density in the Ross Sea based on the data from the
1992/93 cruise of Japanese whale research programme under
special permit. Paper SC/46/SH17 presented to the 1WC
Scientific Committee, May 1994 (unpublished). 21pp.

Naganobu, M., Kano, H., Fujise, Y., Nishiwaki, S. and Kato,
H. 1995. Relationship between oceanographic condition and
minke whale density in the Antarctic Ocean based on the
data from the Japanese scientifie permit cruise in 1989/90,
1991/92 and 1993/94. Paper SC/47/SH11 presented to the
IWC Scientific Committee, May 1995 (unpublished).
2lpp.

Naganobu, M., Kano, H., ltoh, K., Nishiwaki, S. and Kalo,
H. 1996. Relationship between oceanographic conditions
and minke whale density in and around the Ross Sea based
on the data from the Japanese scientific permit cruise in
1994/95. Paper SC/48/SHI19 presented to IWC Scientific
Committee, June 1996, Aberdeen (unpublished). 25pp.

Nagasaki, F. 1988. Review of scientific whaling. Geiken
Tsushin 373:9-15. [In Japanese].

Nagasaki, F. 1989. The facts, “facts” and fiction of scientific
whaling. Sci. Technol. Jpn 8(31):36-47.

Nagasaki, F. 1990. The case for scientific whaling. Nature,
Lond. 344{6263):189-90.

Nakamura, T. 1991. A new look at a Bayesian cohort model
for time-series data obtained from research takes of whales.
Rep. int. Whal. Commn 41:345-8.

Nakamura, T. 1992. Simulation trials of a Bayesian cohort
model for time-series data obtained from research takes of
whales. Rep. int. Whal. Commn 42:421-7.

Nakamura, T. 1993, Two-stage Bayesian cohort model for
time-series data obtained from research takes of whales to
reduce a bias in the estimate of mean natural mortality rate.
Rep. int, Whal. Commn 43:343-8.

Nakamura, T,, Ohnishi, S. and Matsumiya, Y. 1939. A
Bayesian cohort model for catch-at-age data obtained from
research takes of whales. Rep. int. Whal. Conwmn
39:375-82.

Nishiwaki, S. 1995, The research activities in the Antarctic
Ocean under the Japanese whale research program. Geiken
Tsushin 388:1-6. [In Japanese].

Nishiwaki, 5., Kawasaki, M., Kishino, H. and Taga, Y, 1992,
Abundance estimate of the Southern Hemisphere minke
whales in Area V from the sightings in the Japanese research
in 1990/91, Paper SC/44/SHBR presented to the TWC
Scientific Committee, June 1992 (unpublished). 12pp.

Nishiwaki, S., Ishikawa, H., Itoh, S., Matsuoka, K., Yuzu, S.,
Nagatome, 1., Yamagiwa, D., Murase, H., Tanifuji, S.,
Miyakoshi, H. and Ono, K. 1994a. Report of the 1993/94
cruise of the Japanese whale research programme under
special permit in the Antarctic Area 1V, Paper SC/46/SH15
presented to the IWC Scientific Committee, May 1994.
42pp.

Nishiwaki, S., Matsuoka, K. and Kawasaki, M, 1994b.
Abundance estimates of Southern Hemisphere minke whales
in 1991/92 and 1992/93 seasons using daia from Japanese
whale research programme under special permit in
Antarctic. Paper SC/46/SH12 presented to the IWC
Scientific Committee, May 1994 (unpublished). 14pp.

Nishiwaki, S., Ishikawa, H., Ttoh, S., Shimamoto, K.,
Mogoe, T., Kawazu, H,, Machida, S., Yamane, T., Ono, K,
and Ohkoshi, C. 1995a. Report of the 1994/95 cruise of the
Japanese whale research programme under special permit
(JARPA) in the Antarctic Area V. Paper SC/47/SHS5
presented to the IWC Scientific Committee, May 1995
{unpublished). 38pp.

Nishiwaki, S., Matsuoka, K. and Kawasaki, M. 1995b.
Comparison of parameters to obtain abundance estimates in
the Japanese Whale Research Programme under Special
Permit in Antarctic (JARPA) and the International Decade
Cetacean Research (IDCR). Paper SC/47/SH10 presented to
the IWC Scientific Committee, May 1995 (unpublished).
25pp.

Nishiwaki, S., Ishikawa, H., Tohyama, D., Kawasaki, M.,
Shimamoto, K., Yuzu, S., Tamura, T., Mogoe, T., Hishii, T.,
Yoshida, T., Hidaka, H., Nibe, H., Y amashiro, K., Ono, K.
and Taguchi, F. 1996. Report of the 1995/96 Japanese Whale
Research Programme Under Special Permit in the Antarctic
(JARPA) in Area IV and eastern part of Area [II. Paper
SC/48/SH12 presented to IWC Scientific Committee, June
1996, Aberdeen (unpublished). 34pp [Plus additional
data].

Ohsumi, S., Kawasaki, M. and Nishiwaki, S. 1994,
Biological results of beaked whales surveyed by Japanese
whale research programme under special permit in the



REP. INT. WHAL. COMMN 48, 1998 399

Antarctic and the need of their research take. Paper
SC/A6/SM15 presented to the IWC Scientific Committee,
May 1994 (in review). 24pp.

Okamoto, H. 1988. Age determination of juvenile southern
minke whales. BA Thesis, Tokyo Fisheries University.
28pp. [In Japanese].

Pastene, L.A. and Fujise, Y. 1994, An outline, with a
progress report, of the photo-identification experiments on
southern baleen whales conducted during the Japanese
whale research programme under special permit in the
Antarctic. Paper SC/46/SH21 presented to the IWC
Scientific Committee, May 1994 (unpublished). 14pp.

Pastene, L.A. and Goto, M. 1994. The application of
population genetics for the resource management of minke
whales. Geiken Tsushin 384:1-8. [In Japanese].

Pastene, L., Kobayashi, T., Fujise, Y. and Namachi, K.
1993a. Temporal variation in mitochondrial DNA
haplotypes composition in minke whales from Antarctic
Area IV. Paper SC/45/5HBal3 presented to the 1WC
Scientific Committee, April 1993 (unpublished). 16pp.

Pastene, L.A., Kobayashi, T., Fujise, Y. and Numachi, X.
1993b. Mitochondrial DNA differentiation in Antarctic
minke whales. Rep. int. Whal. Commn 43:349-55.

Pastene, L.A., Fujise, Y. and Numachi, K. 1994a,
Differentiation of mitochondrial DNA between ordinary and

dwarf forms of southern minke whale. Rep. int. Whal.
Commn 44:277-82.

Pastene, L.A., Goto, M., Fujise, Y. and Numachi, K. 1994b.
Further analysis on the spatial and temporal heterogeneity in
mitochondrial DNA haplotype distribution in minke whales
from Antarctic Areas IV and V. Paper SC/46/SHI13
presented to the IWC Scientific Committee, May 1994,
25pp.

Pastene, L.A., Goto, M., Abe, H. and Nishiwaki, S. 1996a. A
preliminary analysis of mitochondrial DNA in humpback
whales (Megaptera novaeangliae) from Anlarctic Areas IV
and V. Paper SC/48/SH10 presented to the IWC Scientific
Committee, June 1996 (unpublished). 17pp.

Pastene, L.A., Goto, M., Itoh, S. and Numachi, K. 1996b.
Spatial and temporal patterns of mitochondrial DNA
variation in minke whales from Antarctic Areas IV and V.
Rep. int. Whal. Conmmn 46:305-14.

Pastene, L.A., Kishino, H. and Goto, M. 1996c. Preliminary
RFLP analysis of mitochondrial DNA in the Antarctic minke
whale from Areas I1I and VL. Paper SC/48/SHI3 presented
to IWC Scientific Committee, June 1996, Aberdeen
{unpublished). 19pp.

Sedlak-Weinstein, E. 1990. Preliminary report of parasitic
infestation of the minke whale Balaenoptera acutorostrata
taken during the 1988/89 Antarctic expedition.
(Unpublished paper).

Taga. Y., Kishino, H. and Kasamatsu, F. 1990. Detection
probabilities and search half-widths of paired vessels. Paper
SC/42/SHMi27 presented to the IWC Scientific Committee,
Tune 1990 (unpublished). 7pp.

Tamura, T. 1995. The distribution of minke whales and prey
in the Antarctic Ocean. MSc Thesis, University of
Hokkaido. 55pp.

Tanabe, S., Aono, S., Fujise, Y., Kato, H. and Tatsukawa, R.
1993, Persistent organochlorine residues in the Antarctic
minke whale, Balaenoptera  acutorosirala.  Paper

SC/MO95/P13 presented to the Workshop on Chemical
Pollution and Cetaceans, Bergen, Norway, March 1995
(unpublished). 6pp.

Tanaka, E. and Nakamura, T. 1995. Preliminary estimation
of average natural mortality coefficient of southermn minke
whales using JARPA data. Paper SC/47/SH8 presented to
the IWC Scientific Committee, May 1995 (unpublished).
10pp.

Tanaka, S. 1990. Estimation of natural mortality coefficient
of whales from the estimates of abundance and age
composition data obtained from research catches. Rep. int.
Whal. Commn 40:531-6.

Tanaka, S., Kasamatsu, F. and Fujise, Y. 1992, Likely
precision of estimates of natural mortality rates from
Japanese research data for Southein Hemisphere minke
whales. Rep. int. Whal. Conunn 42:413-20.

Wada, S., Kobayashi, T. and Numachi, K. 1991. Genetic
variability and differentiation of mitochondrial DNA in
minke whales. Rep. int. Whal. Commn (special issue
13):203-15.

Yamazaki, A. 1993, Feeding habit and quantity of southern
minke whales in the Ross Sea and adjacent areas. BA Thesis,
Tokai University. 27pp.

Yoshioka, M. 1991. Endocrinological studies on cetacean
reproduction. Ph.D. Thesis, University of Tokyo. 130pp.

Yoshioka, M. and Fujise, Y. 1992, Serum testosterone and
progesterone levels in southern minke whales (Balaenoprera
acutorostrata). Paper SC/44/SHB13 presented to the IWC
Scientific Committee, June 1992 (unpublished). 4pp.

Yoshioka, M., Aida, K., Fujise, Y. and Kato, H. 1990. Serum
progesterone levels in Southern Hemisphere minke whales
by reproductive status. Paper SC/42/SHMil3 presented to
the IWC Scientific Commitiee, June 1990 (unpublished).
10pp.

Yoshioka, M., Okumura, T., Aida, K. and Fujise, Y. 1992,
Development of techniques for quantifying muscle
progesterone content in the minke whale (Balaenoptera
acutorostrata). Paper SC/44/SHB12 presented to the [WC
Scientific Committee, June 1992 (unpublished). 4pp.

Yoshioka, M., Okumura, T., Aida, K. and Fujise, Y. 1994. A
proposed technique for quantifying muscle progesterone
content in minke whales (Balaenoptera acutorostrata), Can.
J. Zool. 72(2):368-70.

Zenitani, R. 1995, Earplug of Southern Hemisphere minke
whales and age determination. Geiken Tsushin 386:1-6. {In
Japanese].

Abstract of the scientific works, based on JARPA data and
material. presented in symposium and other scientific
meetings (Item 2 of Document *Scienltific contribution of the
JARPA”).

2. Scientific works, based on JARPA data and material,
presented in symposium and other scientific meetings

Aono, S., Tanabe, S., Fujise, Y. and Tatsukawa, R. 19935,
Specific accumulation of persistent organochlorines in
minke whale (Balaenoptera acutorostrata) from the
Antarctic and the North Pacific. The 1995 spring meeting of
the Japanese Society of Fisheries Science, April 19935, Nihon
University. Supplement p.120.

Fukui, U,, Mogoe, T., Kimura, Y., Jung, Y.G., Terawaki, Y.,

Miyamoto, A, Ishikawa, H., Fujise, Y. and Ohsumi, S. 1994,
Relationship between serum concentrations of steroid



400 REPORT OF THE INTERSESSIONAL WORKING GROUP, ANNEX El

hormones (P4, E2, T) and physiological status and viability
of frozen-thawed cauda-epididymal spermatozoa of minke
whales. The 86th Scientific Conference for the Society for
Breeding of the Domestic Animals. September 1994,
Tokyo.

Fukui, Y., Mogoe, T., Ishikawa. H. and Ohsumi, S. 1994. In
vitro maturation of follicular oocytes in southern minke
whales (Balaenoptera acutorostrata). The 89th Annual
Meeting of the Japanese Society of Animal Reproduction,
Okayama University, October 2-4th 1996. Supplement
p.8a.

Fukui, Y., Mogoe, T., Ishikawa, H. and Ohsumi, S. 1997. In
vitro fertilisation of minke whale (Balaenoprera

acutorostrata) follicular oocytes. Mar. Mammal  Sci.
13(3):395-404.

Hamada, N., Yamazaki, S., Toda. S., Fujise, Y., Zenitani, R.
and Yamamoto, Y. 1989. X-ray flourescence analysis of
earplug of minke whales. The Japamese Society for
Anatomical Chemistry. Qctober 1989, Sendai.

Hasunuma, R., Arai, K., Ogawa, T., Kawanishi, Y.,
Fujimoto, A. and Fujise, Y. 1992, Analysis of urinary
seleniwm compounds in marine mammals. Seikagaki
64(8):658. The 65th Meeting of the Japanese Biochemical
Society. October 1992, Fukuoka.

Hasunuma, R., Ogawa, T., Fujise, Y. and Kawanishi, Y,
1993. Analysis of seleninm metabolites in urine samples of
minke whales (Balaenoptera acutorostrata) using ion
exchange chromatography. Comp. Biochen. Physiol.
104C(1):87-9.

Hasunuma, R., Miyanishi, T., lwasaki, K., Ogawa, T.,
Fujise, Y. and Kawaishi, Y. 1994, Selenium compounds in
urine of minke whales. Seikagaki 66(7):988. The 67th
Meeting of the Japanese Biochemical Society. September
1994, Osaka.

Hasunuma, R., lwasaki, Y., Ogawa, T., Fujse, Y. and
Kawanishi, Y. 1995a. Purification of selenium-containing
components in whale urine. The 6%th Spring Meeting of the
Chemical Society of Japan. March 1995, Kyoto. Proceedings
1l p.1010.

Hasunuma, R., Ogawa, T., Kawanishi, Y., Fujise, Y.,
Fujimoto, A. and Ohike, T. 1995b. Selenium metabolites in
mammalian urine. Seikagaku 67(7):951. The 68th Meeting
of the Japanese Biochemical Society. September 1995,
Sendai.

Hasunuma, R., Ogawa, T., Fujise, Y., Fujimoto, A., Ohike,
T. and Kawanishi, Y. 1996. Selenium compounds in

manumalian urine. The 70th Spring Mecting of the Chemical

Society of Japan. March 1996, Tokyo. Proceedings II
p.618.

Ichii, T., Yamazaki, A., Kato, H. and Fujise, Y. 1992.
Feeding habits and food consumption of southern minke
whales in the Ross Sea and its offshore region. Abstract for
XV symposium on Polar Biology, December 1992, Tokyo.
Lpp.

Iga, H., Fukui, Y., Miyamoto, A., Ishikawa, H. and Osumi,
3. 1993. Morphological and endocrinological studies on
ovaries of minke whales, The 84th Scientific Conference for
the Society for Breeding of the Domestic Animals. October
1993, Yamaguchi. Supplement p.41.

Ishikawa, H., Amasaki, H., Doguchi, H. and Huruya, A.
995, Distributions of fibronectin and tenascin during
development and the degeneration of tooth buds in minke

whale (Balaenoptera aeutorostrata). The 120th Meeting for
the Japanese Society of Veterinary Science. Tottori
University, October 10-12. 1995, Supplement, p.40.

Ishikawa, H., Amasaki, H., Doguchi, H., Huruya. A. and
Suzuki, K. 1996. Distribution of collagen type 1, 111, 1V and
laminin during the development and the degeneration of
tooth buds in minke whales (Balacnoptera acutorostrata).
The 122nd Meeting for the Japanese Society of Veterinary
Science. August 29-31, [996. Obihiro University of
Agriculture and Veterinary Medicine. Supplement p.82.

lioh, S., Takenaga, F. and Tsuyuki, H. 1993, Studies on
lipids of minke whales, dwarf form minke whales and their
stomach contents. The 1993 Autumn Meeting of the
Japanese Society of Fisheries Science. October 1993,
Nagasaki University. Supplement p.247.

Iwata, M., Tanabe, S., Yamamoto, Y., Fujise, Y. and
Tachikawa, R, 1991. Latitudinal distribution of oceanic air
and seawater contamination by organochlorines and their
feature. The 1991 Spring Meeting of the Japanese Society of
Fisheries Science. April 1991, Tokyo. Supplement p. 55.

Kasamatsu, F., Kishino, Y. and Hiroyama, H. 1989. The
population estimation of minke whales based on sighting
data from the feasibility study for ‘The preliminary research
on southern minke whales and the ecology of the Antarctic
Ocean’ in 1987/88. The 1989 Spring Meeting of the
Japanese Society of Fisheries Science. April 1989, Tokyo.
Supplement p.21.

Kasamatsu, F., Kishino, Y. and Taga, Y. 1990, The
estimation of population and group size of minke whales
based on data from the 1988/89 southern minke whale
survey. The 1990 Spring Meeting of the Japanese Society of
Fisheries Science. April 1990, Tokyo. Supplement p.21.

Kashima, Y., Honda, K., Yamamoto, Y., Sang Jung Beak
and Tatsukawa, R. 1989a. Behavior in vivo of cadmium in
marine mammals. The 1989 Spring meeting of the Japanese
Society of Fisheries Science, April 1989. Tokyo.
Supplement p.191.

Kashima, Y., Honda, K., Yamamoto, Y. and Tatsukawa, R,
1989%b. Occurrence and species differences of cadmium
thionein in marine mammals. The 1989 Spring Meeting of
the Japanese Society of Fisheries Science, April 1989,
Tokyo. Supplement p. I91.

Kato, H. and Zenitani, R, 1990. The notch on baleen plate of
southern minke whales, as a neonatal mark, The 1990 Spring
Meeting of the Japanese Society of Fishertes Science. April
1990, Tokyo. Supplement p.32.

Kato, H., Kishino, Y. and Fujise, Y. 1988. The age
composition and age-different habitat utilization of southemn
minke whales based on samples collected by 1987/88
Japanese whale research program. The 1988 Symposiom for
Polar Animals, November 1988, Tokyo.

Kuwahara, Y. and Ohsumi, S. 1994a. The degree of fatness
and its seasonal changes for minke whales in the Antarctic
Oceans. The 1994 Spring Meeting of the Japanese Society of
Fisheries Science. February 1994, Tokyo. Supplement
p.109.

Kuwahara, Y. and Ohsumi, S. 1994b. The diurnal change of
feeding activity of minke whales in the Antarctic Ocean. The
1994 Autumn Meeting of the Japanese Society of Fisheries
Science. November 1994, Mie. Supplement p.57.
Kuwahara, Y. and Ohsumi, S. 1995, Establishment of a
model for diuwrnal variation of feeding activity of the
Antarctic minke whale. The 17th Symposium for Polar
Animals. December 1995, Tokyo.



REP. INT. WHAL. COMMN 48, 1998 401

Mogoe, T., Fukui, Y., Ishikawa, H. and Ohsumi, S. 1996,
Viability and morphology of frozen-thawed spermatozoa
recovered from vasa differentia in southern minke whales
(Balaenoptera acutorostrata). The 89th Annual Meeting of
the Japanese Society of Animal Reproduction, October 2-4
1996, Okayama University. Supplement p.140.

Murayama, T., Fujise, H., Aoki, 1. and Ishii, T. 1991. The
visual acuity in retina of a minke whale. The 1991 Spring
Meeting of Japanese Fisheries Society. April 1991, Tokyo.
Supplement p.157.

Murayama, T., Fujise, Y., Aoki, I. and Ishii, T. 1992.
Histological characteristics and distribution of ganglion cells
in the retinae of Dall’s porpoise and minke whale.
International Symposium of Sensory Systems and Behavior
of Aquatic Mammals. October 1991, Moscow.

Naganobu, M., Shimamoto, K. and Kato, H. 1988. Analysis
of temperature (XBT) data in the feasibility study on
southern minke whale in 1987/88. The 11th Symposium on
Polar Biology. December 1988, Tokyo. Supplement p.19.

Naganobu, M., Kano, H. and Kato, H. 1989a
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1988/89. The 12th Symposium on Polar Biology.
December 1989, Tokyo. Supplement p. 62.

Naganobu, M., Shimamoto, K. and Kato, H. 19890, Analysis
of temperature (XBT) data in the feasability study on
southern minke whale in 1987/88. The 1989 Spring Meeting
of the Japanese Society of Fisheries Science. April 1989,
Tokyo. Supplement p.129.

Naganobu, M., Kano, H. and Fujise, .Y. 1990a.
Oceanographical analysis on the sputhern minke whale
distribution based on the data during Japanese research take
in 1989/90. The 13th Symposium on Polar Biology.
December 1990, Tokye. Supplement p.45.

Naganobu, M., Kano, H. and Kato, H. 1990b.
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1988/89. The 1990 Spring Meeting of the Japanese
Society of Fisheries Science. April 1990, Tokyo.
Supplement p.29.

Naganobu, M., Kano, H. and TFuwise, Y. 199la,
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1989/90. The 1991 Spring Meeting of the lapanese
Society of Fisheries Science. April 1991, Tokyo.
Supplement p.192.

Naganobu, M., Kano, H. and Fujise, Y. [991b.
Oceanographical analysis on the southern minke whale
distribution based on data during Japanese research take in
1990/91. The 14th Symposium on Polar Biology. December
1991, Tokyo. Supplement p.60.

Naganobu, M., Kano, H., and Fujise. Y. 1992a,
Oceanographical analysis on the southern minke whale
distribuiion based on the data during Japanese research take
in 1991/92, The 15th Symposium on Polar Biology.
December 1992, Tokyo. Supplement p.49.

Naganobu, M., Kano, H. and Fujise, Y. [992b.
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1990/91. The 1992 Spring Meeting of the Japanese
Society of Fishereis Science. April 1992, Tokyo.
Supplement p.56.

Naganobu, M., Kano, H. and Fujise, Y. 1993a.
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1991092, The 1993 Spring Meeting of the Japanese
Society of Fisheries Sclence. April 1993, Tokyo.
Supplement p.122.

Naganobu, M., Kano, H. and Fujise, Y. 1993b.
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1992/93. The 16th Symposium on Polar Biology.
December 1993, Tokyo. Supplement p.77.

Naganobu, M., Xano, H. and Tujise, Y. 1994a.
Oceanographical analysis on the southern minke whale
distribution based on the data during Japanese research take
in 1992/93. The 1994 Spring Meeting of Japanses Society of
Fisheries Science. April 1994, Tokyo. Supplement p.186.

Naganobu, M., Kano, H., Fujise, Y. and Nishiwaki, S.
1994b. Oceanographical analysis on the southern minke
whale distribution hased on the data during Japanese
research take in 1993/94. The 17th Symposium on Polar
Biology. December 1994, Tokyo. Supplement p.54.

Naganobu, M., Kano, H., Fujise, Y. and Nishiwaki, S.
1995a. Oceanographical analysis on the southern minke
whale distrihution based on the data during Japanese
rescarch take in 1993/94. The 1995 Spring Meeting of the
Japanese Society of Fisheries Science. April 1995, Tokyo.
Supplement p.224.

Naganobu, M., Kano, H., Fujise, Y. and Nishiwaki, S.
1995b. Oceanographical analysis on the southern minke
whale distribution based on the data during Japanese
research take in 1994/95, The 18th Symposium for Polar
Animals. December 1995, Tokyo. Supplement p.87.
Pastene, L.A., Hori, H., Watanabe, K., Bessho, Y. and Golo,
M. 1996. Phylogenetic relationships in the minke whale
world-wide as revealed by two independent analyses of
mitochondrial DNA. 7th Working Meeting of Specialists in
Aquatic Mammals of South America. 22-25 October 1996,
Vina del Mar, Chile. Supplement. p.33.

Tamura, T., Shimazaki, K., Ichii, T. and Fujise, Y. 1995. The
distribution of minke whales and their prey in the Antarctic
Ocean. The 1995 Spring Meeting of the Japanese Society of
Fisheries Science. April 1995, Tokyo. Supplement p.86.

Tanabe, S., Aono, S., Fujise, Y. and Tatsukawa, R. 19953,
Persistent organochlorine residues in minke whale
{Balaenoptera acuwtorostrata) from Antarctic Ocean. 4th
Symposium  on Environmental Chemistry. June 1995,
Tokyo.

Terabayashi, T., Nishimura, K., Tsuda, M. and Kawanishi,
Y. 1992, Studies for isolation and analysis of naturally
occurring ganglioside lactones by circular dichroism (CD).
The 63rd Spring Meeting for Japanese Chemical Society.
April 1992, Osaka. Proceedings II, p.1387.

Terabayashi, T., Hirano, H., Ogawa, T., Tsuda, M. and
Kawanishi, Y. 1993. Ganglioside lactones in brain tissues.
Seikagaku 65(8):881. The 66th Meeting for Japanese
Biochemical Society, October 1993, Tokyo.

Terabayashi, T., Hirano, H. and Kawanishi, Y. 1994,
Detcrmination of ganglioside lactones in the brain. The 67th
Spring Meeting for Japanese Chemical Society. March 1994,
Tokyo. Proceedings L1, p.913.

Terabayashi. T., Imai, N. and Kawanishi. Y. 1996. Brain
gangliosides of fetal and younger minke whales. Seikagaku
68(7):731. The 691h Meeting of the Japanese Biochemical
Society. August 1996, Sapporo.



402 REPORT OF THE INTERSESSIONAL WORKING GROUP, ANNEX El

Tsuda, S., Hasumuma, R., Fujise, Y., Fujimoto, A. and
Kawanishi, Y. 1993. The concentration of selenium and
heavy metals in the urine of marine mammals. Seikagaku
65(8):881. Japanese Biochemical Society. October 1993,
Tokyo.

Yamamoto, Y., Honda, K., Kashima, Y. and Tatsukawa, R.
1989. Metallothionein in fetus and mature minke whales.
The 1989 Spring Meeting of the Japanese Society of
Fisheries Science, April, 1989. Tokyo. Supplemenmt
p.190.

Yamane, T., Itoh, S., Ishikawa, H. and Makita, T. 1995a. The
histology of adrenal glands of minke whales taken by

Scientific Whaling in the Antarctic Ocean. The 120th
Meeting for Japanese Veterinary Society. November 1995,
Tottori.

Yamane, T., Itoh, S., Ishikawa, H. and Makita, T. 1995b.
Light and electron microscopy of adrenal glands of minke
whale in Antarctic Ocean. World Veterinary Congress,
September 1995. Kangawa. Supplement p. 120.

Yamigiwa, P. and Makita, N. n.d. Histiological of the
stomach in minke whale (Balaenoptera acutorostrata). The
118th Meeting for the Japanese Society of Veterinary
Science. 5-7 September 1994, Kitasato University.
Suppiement p.112.




REP. INT. WHAL. COMMN 48, 1998 403

Annex E2
List of Data Sets

CODES FOR THE TABLE

Categories (CA)

A = Data already submitted to the TWC (original or
coded).

Aa: Data already submitted to the IWC. Free access for the
Scientific Committee members (the reviewers).

Ab: Data already submitted to the IWC. The users should
have an agreement with ICR,

B = Studies using the data have already been published
{Data have not yet been submitted to the IWC Secretariat).
Ba: Data holders have already agreed (or permitted) to open
the data for the JARPA review.

Bb: Users should have permission from the data holder.

C = Neither the original data nor a study using the data
have been submitted to the IWC. The data will be available
Jor studies under cooperation between the data holder and
the user.

Stage of data analysis (SDA)

1 = Data not used for analysis yet.
2 = Data analysis in progress.

3 = Data analysis finished.

Stage of data coding (SDC)

1 = Data coding in preparation.

2 = Data coding in progress (including validation).
3 = Data coding and validation finished.

Table 1 and 2 follow
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Annex F
JARPA Review: Overview of Past Discussions and Results

Table 1 is a brief listing of points made in plenary
discussions of the JARPA programme or supporting the
programme as recorded in plenary discussions. Under broad
headings supporting statements are given to the left and
critical statements to the right. An attempt is made to align
the statement by topic. The points are listed under year of
discussion.

Related points made later are listed below with reference to
year.

1987 Rep. int. Whal. Cominn 38:55-57; 1988 Rep. int. Whal.
Commn 39:54-55; 1989 Rep. int. Whal. Commn 40:61-63,
64-69; 1990 Rep. int. Whal. Commn 41:72-74; 1991 Rep. int.
Whal. Commn 42:72-73.

Table 1 follows
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Table |
JARPA: overview of past discussions.

Supparting statements

Critical statements

i. Are the objeetives necessary or relevant for management?

1987

Long-term results of the programme would contribute to information
essential lo rational managenient of minke whales, The estimation of A/ and
its age-specific components is a ker issue in the study of population
dynamics.

1989

fmproveuient in management is possible when better understanding of the
biclogy is obtained.

Estimates of biological parameters eould be built into a management
procedure to improve performance.

Age profiles could be useful to monitor management.

1987

The abjeciive is irrelevant for (the then current) management. since the
principal problem was in the eslimation of net recruitment rates. and the
cstimation of A{ is only part of one possible approach te this.

The objective is irrelevant for management under (he {coming) RMP since
the RMP will be robust. New estimates of M are uniiecessary,

The objectives are not essential for the RMP {1989).

1989

Regardless of whether age-dependant mortality could be reliably eslimaled
or not, the proposal had not shown that the whole problem of estimating the
relevant management paramelers constituted a feasible objeetive.

Provides onh anciflary data to management, not essential data.

2. Are the abjectives elearly stated and are they achievable?
1989
The objectives are adequately stated.

1990
Data from JARPA is used in the Comprehensive dssessment, and thus no
failure, Age-speeific mortality estimates are a long-term goal.

1989

The objectives are inadequately speeified, and they are infeasible by the
proposed methods.

1990

Ne eslimale of age-specific mortality is provided for lhe Compreliensive
Assessment. The objective of contribuling here thus failed.

3. Can the sampling scheme provide data that gives valid and reliable inferences relative to the objectives?

1987

The data have the potenrial for reliable estimation of mortality rates,
possibly by better methods than are now available,

In principle, new dala, fiee fiom catel seleciivifies, ean be used to obtain
separate cstimates of M and (R).

There might be better estimators than thosc considered in the simulation
study for whieh reliabilily is not a major problem {1989).

AVDA-type method to estimate reeruitment trends was diseussed, and also
a Bayesian melhod to estimate linear time-trends in smooth age-specific
mortality and linear time (rends in recrtiiinent (1989).

As a result of criticism, an improved sanipling seheme was developed (o
allow belter represcintation.

Sampling seheme amended (1939).

1990

Integraled analysis mcthods combining absolute abundance estimates and
catch-at-age were discussed. Estimales with satisfactory reliability should
be aehievable within a 20-year period. Unavatlability of future catch-at-age
dlata would weaken the infcrence considerably.

The proposed meihod {Tanaka) did not use a stable age distribution and a
sample size of 300 per year would be sufficient to estimate average
mortality reliably (not 16,000 total)..

1992
More effort into surveying, by modifying sampling protoeel {one animal
sampled per school).

1987

Variation in recruitiment, past fishing mortalily and nawral mortality cannot
be distinguished in principle. The age-specific mortality is not identifiable
by the proposed method.

Even with estimates of recruitment the variance on mortali{y estimates
would be large. Lack of reliabiliry.

The Sack of reliability was demonsirated by simulations (1989).

Longer study needed {1990).

The sampling programme is inappropriare, Temporal and spatial
segregalion makes it difficult Lo gef represeniative data. Post-stratification
inereases uncertainty, and is difficull due to poor information on strata
sizes.

Schools of difTerent size have different sightability, and sampling in
schools wilh 3 or less individuals is difficult {1988).

Inhomogeneity in sex distribution is problematic, but the sampling method
has improved (1989).

Still inappropriate sampling plan. Diffieulties with post-siratification
(1991).

The proposed method is not feasible either in theory or in praetice.

1989

No extra faformation in JARPA age data over and above survey data
relative to net recruitnient,

No methodology specified to cstimate MSYR and MSYL from mortality
and gross recruitment ¢stimales, and il this could be done, the variance
would be encrmous,

1990

The conclusion that (lynamic parameters could be diseriminated with
abundance and age data over a 20-year period was disputed. The reporled
precision was suspeeted lo be due to an amendment to the protocol (of the
simulation study).

Using a demographic model a sample size of 16,000 was necessary to get
reliable estimates.

1991

The balance between sampling and miles on (rack line should be re-
cvaluated, and could be achieved by shifling emphasis from age-specific to
average mortality.

4, Additional problems/advantages or extensinn/modifications to the pregramme

1987

Separate cstimates of A7 and R will allow better use of commercial cateh
data.

Sampling over a long time and over a huge ocean area can provide
informalion on segregation.

1991

The estimation of average rather than age-specific mortality studied further.

Eecosystem study is an esscntial researeh need, and is ineluded in the
programime.
Results from JARPA are of general scientific interest.

1987
No reason to befieve that biases in commercial caleh data can be correcied.

1991
Heferageneify is imporlant, and mote information on seasonal and annual
variability is requested.
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Annex G

Comments on Stock Definition with Relation to JARPA
Research and Objectives

Barbara L. Taylor

Because genetic systems, data and analysis are not easy for
all to understand, these written comments are presented for
the convenience of members of the JARPA review.
Although there are many interesting scientific revelations
through genetics (such as the species distinction between
dwarf and ordinary minke whales) only the issue of stock
definition is discussed here. Let me first make the distinction
between gene flow and mixing. Consider Fig. 1 which has
three breeding populations A, B, and C. Breeding areas A
and B are separated by rather little distance and there is some
gene flow between the areas with on average 0.025% of the
populations exchanging each year. Area C is very distant
from the other breeding areas and has a very low exchange
rate of less than one individual per generation with
population B. Population geneticists noted that if exchange
was this low, the frequencies of genes would drift apart
making the populations genetically distinct. The level of
distinction is related by equation 1 where F, is O if there is
no distinction and 1 if there are fixed genetic differences
between the populations:

1
A —
T 1+2N,d 0

where IV, is the effective population size (approximately the
number of adult females for mitochondrial DNA) and d =
dispersal rate (the average probability of an individual
dispersing per generaticn). f,;, which was used in the
analyses of Pastene and Goto to reveal stock structure within
the ordinary form of the minke whale within Area IV, is an
analogue to F . Note that for any given d, the amount of
diffeventiation (F,;) decreases as abundance increases.
Populations differentiate when separated because gene
frequencies change by the process of random sampling
(random chances that genes get passed on to the next
generation). In large populations, changes in gene
frequencies because of random sampling are small and so
populations do not easily become very different.

The number of members exchanged between populations
exists on a continuum with some populations being so
separate that the differences could be significant to the
evolution of the species while many populations differ only
in small differences in the frequencies of different types of
genes. In statistical terms, the amount of difference you are
looking for before you say you have one population or two

is called effect size. Effect size is required to answer
questions of stafistical power, such as: ‘If populations are
connected by an annual dispersal rate of X, what is the
probability that these data would have detected
subdivision?’ The more different the populations are, the
larger the effect size and the casier it will be to tell the
populations apart,

<1 individual/generation

Ya%/year /\
o Breeding
Migration
. . Feeding

t 1

Mixing  Mixing
Area1 AreaZ

l&— Stock 1—|dStock 2pldStock 35

Fig. 1. Hypothetical diagram of population slricture.

Now consider the feeding areas in Fig. 1. Note that A and
B overlap and that B and C ovetlap. Within the area where
the populations overlap we say the populations are “mixing’,
i.e. we have a cerlain percent from each population that
could potentially be harvested in one location. From my
understanding of the RMP multistock management trials,
this is the mixing that goes into the ‘mixing matrix’. That is,
data are used to estimate the proportion of each stock (or
population} that could be harvested in a particular area.

Therefore, stock definition as regards the RMP is a
two-step process. First, scientists nwust define what the
stocks are, Second, the scientists must estimate the spatial
arrangement of stocks in the time period of the harvest.



410

Now to return to the problem at hand: stock definition of
minke whales (ordinary form) in the Antarctic, Pastene and
Goto have done an excellent job at finalising the distinction
between dwarf and ordinary forms and despite numerous
comments in past Scientific Committee reports that the lack
of land barriers in the Antarctic likely meant a lack of
population structure, they have found structure within the
area studied. Most remarkably, they have found significant
differences with a very small effect size (#,,=0.0052). Fig.
2 shows a crude picture of both where the new ‘core’ and
western Area IV stock are along with averages of abundance
estimates (in thousands) by 10 degree increment from IDCR
cruises. Before continuing with the stock structure
discussion it is interesting to note a few things about both the
densities of minke whales, the old picture of stocks and the
new picture of stocks. Clearly, minke whales are rather
patchily distributed along the Antarctic coast with very high
densities near the border of Areas V and V1. These densities
do not clearly correspond with the Areas or with the old
picture of breeding areas and their corresponding feeding
areas. The proposed ‘core’ stock also does not match the old
picture and seems to span the area South of Australia, which
would seem a natural barrier to gene flow given the general
picture of the location of breeding areas and S-N movement
patterns depicted in Fig. 2. These new data call into question
the validity of any of the old boundaries and suggest further
analyses to maximise stock distinctions which are not based
on preconceived notions of stock boundaries.

Returning to the more general stock definition discussion,
we notice that we really don’t know what abundance to
assign to the putative stocks. For the sake of illustration, let’s
say that N, (unfortunately the analytical equations assume all
populations are of equal size, but for our example this is
OK). Using Equation 1 we can solve that this means a
dispersal rate of 0.0019 (2 tenths of a percent) or about 95.7
whales dispersing per generation. If generation time is 10
years, this would mean about 9.6 whales per year. Thus,
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although we have quite separate populations, the degree of
differentiation is very small and there are small frequency
differences in genetic composition. This means that
estimating mixing will be difficult.

Now consider a scenario with more gene flow. Let’s say
that adjoining populations exchange members at the rate of
a quarter of a percent per year (assuming a generation time
of 10 years, d=0.025/generation). Assuming the same N,
(50,000) the effect size becomes extremely small
(7, =0.0004 an order of magnitude less than that found by
Pastene and Goto). Thus, there is little chance that these
populations could be identified and virtually no chance of
estimating mixing rates.

The question is, should these be considered separate
stocks. The IWC has never adequately identified the unit that
they are trying to conserve, If they are mterested in
conserving units with unique genetic characters (often called
Evolutionary Significant Units in conservation literature)
then umits that exchange less than one individual per
generation are the appropriate unit. This would mean,
however, that many areas could be completely harvested
without any loss to the genetic diversity. As an analogy, if
the city of Boston were eliminated from the United States,
there would be no loss to genetic diversity. The use of small
areas (in the RMP) may imply that local population units are
to be conserved. Defining this management objective is no
doubt beyond the scope of this meeting but it is important for
members to understand that without defining this objective,
it will not be possible to carry out power analyses or a
meta-analysis of multiple types of data because we have no
effect size! We do not know how different ‘populations’
must be in order to be considered separate stocks.

If harvest is carried out such that its geographical
distribution matches the distribution of the targeted species,
there is less risk that one stock will be over harvested. Thus,
if small areas (in the RMP) are used, there is little need to
precisely understand stock structure. The more uneven the

Current Management Areas
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Fig. 2. Modified from fig. 5 in SC/M97/3. Possible location of breeding grounds and Antarctic feeding areas based on sighting distribution data;
the location of known breeding ground off Brazil is shown. The hypothetical feeding areas used by the animals from these breeding grounds
are also shown (after IWC, 1991). The numbers added below are mean abundance estimates (in 1,000s) by 10° longitudinal band from Rep.
int. Whad. Conmn 43:43:113). Also added is the approximate range of the core stock according to genetic data from JARPA samples taken in

Areas [V and V.
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harvest, the higher the risk that incorrect stock definitions
could lead to over harvest of some stocks. Thus, the
harvesting scheme along with the species distribution needs
to be integrated before the utility of gathering data on
population structure can be assessed. To make this more
clear with an example, return again to Fig. 1 where some
arbitrary equally sized stock boundaries have been made.
The risk posed by these incorrect boundaries will depend on
both how large the populations are and on the location and
magnitude of the harvest. The most risky situation is where
a small stock is next to a large one. Let’s imagine that the
abundances are A =70,000, B=20,000 and C=150,000.
You can see that taking from stock 1 (which assumes a
population of approximately 80,000 if you assume that half
of B is included) could prove risky to population B. This is
especially that case since it will be difficult if not impossible
to identify these populations genetically. Of course the
importance of losing or reducing B will depend on the
management objectives, The situation would be quite
different if abundances were such that A =B =C. Even with
the incorrect stock boundaries, as long as the harvest were

assigned by these stocks in proportion to the abundances in
that area no stock should be depleted. Looking at Fig. 2, we
sce that the abundance of minke whales varies quite
dramatically across the Antarctic and that the ‘core’ stock
has a much greater abundance than the area surveyed for the
stock that occupies the western portion of Area IV early in
the season.

CONCLUSIONS AND RECOMMENDATIONS

Because the new genetic data indicate that current historical
Area definitions are inappropriate, and because these
genetically defined stocks do not match previous ideas of
stock boundaries, scientists should carefully consider how to
beiter draw stock boundaries. The first step to take is to do
more analysis of the current data to maximise genetic
distinctness by using various ‘boundaries’ (in this case both
different longitudinal boundaries and different seasons). The
genetic data can best be analysed only if analysts know the
level of differentiation (effect size) they are looking for. This
calls for better definition of management units (stocks).
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Annex H
Summary Statements Supporting the Use of Lethal Removal
and Refuting its use, as it Pertains to the Collection of
Information on Stock Structure

1. A STATEMENT REFUTING THE NEED FOR
LETHAL REMOVALS

All of the genetic information required for purposes of stock
identity can be obtained by non-lethal methods. First, there is
a large archive of samples from both JARPA and prior
commercial operations, and which deserve further analysis
without the need to collect new samples. Further use of
available samples can be made by: (1) testing varying stock
boundaries and time periods; (2) applying different molecular
techniques and; (3) assessing potential biases from the
nen-random samples froin commercial operations. Use of
microsatellites, which are generally more sensitive markers
for detecting population structure, will likely greatly reduce
the number of samples needed. Second, the Scientific
Committee recognised that sampling the breeding grounds
(in lower latitudes) would greatly enhance the power of
genetic analyses. It is important to nete that non-lethal
sampling is the only option in many of the suggested breeding
grounds. Third, biopsy sampling techniques can and should
be improved to apply specifically to minke whales. At present
minke whales are easier to kill than to biopsy because killing
technology has been developed for this species and for the
weather conditions commonly encountered in the Southern
Ocean. A similar effort in developing appropriate biopsy
technology needs to take place. Fourth, molecular techniques
are usually more powerful in identifying population structure
than other techniques. The most efficient approach te
analysing stock structure would be hierarchical, where
molecular genetic techniques would be used first (both
mitochondrial and nuclear). Only if no structure were
detected would further techniques be initiated. In the case of
JARPA non-genetic data, it was noted that it was difficult to
evaluate its utility because analyses were incomplete.
Therefore, it was not possible to evaluate whether these other
data make a contribution beyond what has already been
learned using molecular genetic techniques regarding stock
structure. Finally, samples can also be collected from
stranded whales and whales taken as by-catch.

2, ASTATEMENT SUPPORTING THE NEED FOR
LETHAL REMOVALS

Information required for stock identification cannot be
obtained by non-lethal means alone. Rather, a variety of

approaches should be used, many of which require lethal
techniques. Genetic analyses using DNA can be conducted
using biopsy sampling. However, the number of samples
required in studies on stock identification in the case of the
southern minke whale is large, and consideration of
sampling collection should be taken into account.
Regarding the collection of biopsy samples for DNA
analyses, it should be noted that biopsy sampling
techniques have not been successfully developed for use
with minke whales. Considering the logistics of studying
minke whales in the Southern Ocean, biopsy techniques
that could be developed for use in low latitudes will likely
not prove workable at high latitudes. Further, given the
need for cost-effective sampling regimes due to the high
operating costs of working in the Southern Ocean and the
need for adequate sample size, it is unlikely that biopsy
sampling would prove useful. Regarding non-genetic
techniques for stock identification, it has been recognised
that the age of individual whales is an indispensable piece
of information in interpreting stock structure and that there
are currently no non-lethal technigues that provide
information on age. For example, many different sets of
data that have been used to infer stock structure in other
populatiens of large whales which require information on
age (e.g. average age at sexual maturity, average age at
recruitment, age specific reproductive rates and pollutant
levels), Also, some kinds of genetic analyses for studies on
stock structure, such as allozyme, require tissues other than
skin or blubber, which can only be obtained using lethal
techniques. Furthermore, studies that are based on
morphometrics, parasites, conception dates, pollutant
burdens, etc. are also useful for stock identification, and
they cannot be undertaken using non-lethal teclmiques. In
addition, while non-lethal techniques are the only option
for rare or endangered stocks, lethal techniques when
applied to healthy and relatively large populations typically
produce research rvesults more quickly than non-lethal
techniques. Finally, the proceeds from the sale of
post-study by-preducts of Iethal studies, in aceordance with
Article 8 of-the International Whaling Convention, can be
used to offset some of the extreme costs of conducting
research on minke whales in the Southern Ocean. The
offsetting of costs is not possible using non-lethal
techniques.




