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ABSTRACT

A feasibility study of the Japanese whale research program under
special permit in North Pacific (JARPN) was conducted for 65 days
from 5 July to 7 September, 1994, in a part of sub-area 9 using
one research base and two sighting/sampling vessels.

Twenty one minke whales were sampled from 42 schools (43 ani-
mals) sighted. Tissue samples related to genetics, morphology,
biology, pollutant and parasite studies, and data were collected
to determine the stock structure of the western North Pacific
minke whale. The fleet surveyed a total of 6,980.1 n.miles and
made 29 primary (30 animals) and 16 secondary (16 animals) sight-
ings of minke whales. Minke whales were distributed widely in the
research area, and high-density area was not observed. A number
of schools of larger baleen whales, especially, blue whales were
sighted in the cruise (blue :19 animals, fin: 33, sei: 20, hump-
back: 20). Biological survey indicates the minke whale consumes
various types of pelagic zooplankton and fishes from area to
area, such as krill in the northern part of the research area,
Pacific saury in the middle latitudinal zone and Japanese anchovy
and/or sardine in the southern part.

INTRODUCTION

Comprehensive assessment of North Pacific minke whale stock was
made at the 43rd Annual Meeting of the Scientific Committee of
the International Whaling Commission (IWC/SC) in 1991, which
suggested a current stock estimate of 25,049 animals on the
Okhotsk Sea - West Pacific stock (IWC, 1992). Later the Simula-
tion Trial Working Group was established to discuss conditions in
trials and other matters (IWC, 1993). However, a hypothesis
which assumes presence of more than one stock or sub-stock was
proposed in the Working Group on the ground that there are some
uncertain elements in the past research results on stock struc-
ture. At the 46th IWC/SC, the Government of Japan submitted a
"Research Program for Clarification of Minke Whale Stock Struc-



ture in the Northwestern Part of the North Pacific" (SC/46/NP1l)
(Government of Japan, 1994). The objective of the present re-
search was to verify whether the hypothesis for the presence of
stocks or sub-stock under the above~mentioned conditions are
valid.

The first Japanese whale research program under special
permit in North Pacific (JARPN) was implemented as a feasibility
studies for 65 days from 5 July to 7 September, 1994, in a part
of sub-area 9 (north of 35°N, 158-170°E) -- an area designated by
the IWC -- to take 100 samples of minke whales. The objective of
this research was to collect information on minke whale distribu-
tion and research environment, such as ocean climate, in order to
examine the plausibility of the presence of the West Pacific
stock (W-Stock).

This cruise report outlines the contents of research activi-
ties.

RESEARCH METHOD

Research fleet

Two sampling vessels, Toshimaru No.25 (739.92GT) and Toshimaru
No.1l8 (758.33GT) engaged in sighting survey and collection of
whale samples. Further, Toshimaru No.25 conducted ocean observa-
tion by means of XBT. Nisshinmaru (7,440GT), the research mother-
ship, took command of the fleet and conducted biological research
of whales, manufacturing of by-products and engaged in surveys on
marine debris.

Research area

The research area, designated by IWC/SC, was sub-area 9 (See Fig.
1). The southern boundary of the research area was set at 42°N
because, according to sighting information obtained by whale
search boats and research vessels in the past, most of minke
whales in this area were sighted in the area north of 42°N
(Kasamatsu and Hata, 1985). Foreign 200-mile zones -- Russia and
the US -- were excluded from research area. Further, from 22
August, the southern boundary of the research area was moved to
45°N where isothermal line of water temperature of 15 degrees was
located because sighting of whales was confined to the area of
water temperature of 15 degrees or lower because of the relations
between minke whales and water temperature.

Cruise trackline

Fig. 2 shows the research cruise track. The black dots in the
figure represent the noon positions of the mothership. The re-
search course was established as in the following pursuant to the
billiard method by means of fixed angle of reflection, adopted in
the feasibility research on minke whales in the Antarctic
(1987/88 and 1988/89). The starting point of the research was
selected randomly from between 157°E and 170°E at 42°N.

The direction at the start of the research was selected ran-
domly from 180° between 270°W and 90°E. The angle of reflection
at the boundary was selected randomly between 10 degrees and 90
degrees. As a result, the starting point was set at 42°N and
161°34'E, with the compass direction at the time of start set at



75 degrees and the angle of reflection at 50 degrees. In case two
directions (right and left) could be selected at the turning of
vessels around the boundary, the compass direction at the turning
was decided randomly at each point. On 10-11 August and 6-7 Sep-
tember (i.e. fouridays), special research was conducted by estab-
lishing a separate research track different from normal cruise
track in order to secure the number of samples (Fig. 2). As the
southern boundary of the research area was moved to 45°N from 22
August, the compass direction was changed to 75 degrees on 28
August when the boundary was reached. Sub-tracks were established
at a distance of 6 n.miles on both sides in parallel to the main
track established (as stated earlier). Sampling vessels were
allocated on the two sub-tracks, and rotated for each research
day. However, to engage in joint sampling activities by the two
sighting and sampling vessels, the distance between the sub-
tracks was changed from 12 n.miles to 6 n.miles on 26 July.

WHALE SIGHTINGS

Sighting method

The whale sighting method similar to that used in the present
IWC/IDCR cruise was employed. In principle, sighting was conduct-
ed at a speed of 11.5 knots from 30 minutes after sunrise to 30
minutes before sunset (or from 06:00 to 19:00), with two topmen
assigned at the barrel. As for searching method, sighting data
were collected under the similar sea conditions as in the
IWC/IDCR cruise (research code: BC).

Even in case research conditions did not meet, similar
searching activities were conducted under the sea condition where
sampling was possible. In this case, records were made using an
independent research mode (research code: BS) so that it could be
distinguished from normal sighting surveys. The starting point of
research for the Jext day was set at a point ahead of the re-
search terminal points on each subtrack. Limited-scale closing
method was employed, which targeted at whale schools which could
be minke whales or the same species out of the whale schools
which were identified as primary sighting. As regards sighted
schools of blue, humpback and right whales, closing was made to
photograph whales for natural marking.

Cetacean species sighted

Table 1 shows the whale species sighted during the research
catch. During 65 days, a total of 46 animals from 45 schools (30
animals from 29 schools in the primary sighting, and 16 animals
from 16 schools in the secondary sighting). Although species
identification was not made, six schools appeared to be those of
minke whales. All the minke whales sighted in this area were all
single-animal schools except one. As for other large baleen
whales, fin whales (33 animals from 21 schools), sei whales (20
animals from 13 schools), humpback whales (20 animals from 12
schools) and a school of a right whale accompanied by calf. What
should be noted in the research this time is the sighting of blue
whales. During the 65-day period, 19 animals from 13 schools (10
animals from 6 schools in the primary sighting and 9 animals from
7 schools in the secondary sighting). As for toothed whales, 169



sperm whales were sighted from 151 schools, 151 killer whales
from 25 schools, and 84 Ziphiidae from 35 schools. Among dolphins
and porpoises, Dall's porpoises were found in the largest number
(2,296 animals from 420 schools), followed by Pacific white-sided
dolphins and common dolphins.

Searching distance

The distribution of sighting effort under BC and BS modes is
shown in Table 2 and Table 3, respectively. The searching dis-
tance under BC mode -- which is normal sighting survey -- was
3,981,7 n.miles (1,586,8 n.miles in the first half and 2,394.9
n.miles in the second). The searching distance under BS mode was
2,998.4 n.miles, more or less the same as that under BC mode. In
the first half, the effort under BC mode concentrated on the
south side, especially southwest side, of the area. In the north
side, little or no surveys were made under BC mode because of
thick fog. The survey under BS mode was conducted on the north
side of the area where BC-mode survey was made, showing that
visibility and sea conditions was adverse (e.g. fog) in the north
side of the research area. In the second half, searching under BC
mode concentrated on the central part of area where special
research was conducted. On the other hand, searching effort was
given to the surrounding area, especially the north side, for
survey under BS mode.

Distribution of minke whales sighted

Fig. 3 shows sighting distribution of whale schools of minke
whales or "what appeared like minke whales." Between 5 July to 7
September, a total of 46 animals from 45 schools were sighted,
including primary and secondary sightings. Of them, 6 schools
were not identified as minke whales. They were classified as
"what appeared like minke whales." As shown in the past sighting
research results, these sightings showed dispersion throughout
the research area, and there was no high-density area as in the
Antarctic. Predominant part of sightings was made with body, with
few cases made with blows and jumps. Distance from the vessel and
whale at the time of sighting were all within the range of one
mile except for one case in which the whale was sighted with
jumps. The perpendicular distance was within the range of 0.6
n.mile. ’

Tables 4 and 5 show the density indexes (the number of prim-
ary sightings per 100 n.miles of searching) of minke whales by
one square degree under BC and BS modes, respectively. The densi-
ty of minke whales was 0.82 under BC mode in the first half but
declined to 0.29 in the second. A tendency of visible decline in
the number of sightings was observed from July to August, as
shown in the sighting information by whale search boats and
sighting survey vessels. On the other hand, under BS mode, the
density was approximately 0.3 both for first and second half, and
there seemed to have been no difference in sighting of minke
whales under the adverse sea conditions. The area showing rela-
tively high density index was found in the zone of 44°N in the
first half. In the second half, areas showing relatively high
index was found in the zone of 46°N to 48°N.



Distribution of large whales sighted

Fig. 4 shows sighting distribution of five large baleen whale
species (blue, fin, sei, right and humpback whales). In the first
half, numbers of sightings occurred mainly in the north side of
the research area north of 46°N. A total of 18 humpback whales
from 11 schools were sighted, and on the south side, 4 fin whales
from 4 schools, together with blue whales and sei whales. In the
second half, there were many sightings in the area south of 48°N.
Only one school of humpback whales was sighted, while there were
many sightings of £in, blue and sei whales. Blue whales and fin
whales were sighted almost in the same areas: the east side (46-
49°N, 166-170°E)and the west side (44-47°N, 157-161°E) of the
research area. Particularly, in the eastern area, 17 blue whales
from 11 schools and 28 fin whales from 17 schools were sighted.
Sei whales tended to be sighted on the south side from the area
where blue and fin whales were sighted. A school of a right whale
accompanied by a calf was sighted near 42°N -- the southern
boundary of the research area.

SAMPLING OF MINKE WHALES

Sampling method
Sampling activities were conducted in principle only on minke
whales sighted in the primary sighting with a target of obtaining
100 samples. However, most of minke whales in the area (44 out of
45 schools) were spread extensively as single-animal schools.
Further, there was no area where the schools of minke whales were
concentrated, and sighting per research day was 1-2 schools.
Therefore, from 22 July, 1994, minke whales of secondary sighting
were also made target of sampling. It was decided that two sam-
pling vessels would cooperate in the sampling of sighted schools.
Using this method, sampling was made on 43 animals from 42
schools out of the 45 schools of minke whales sighted during 65
days. As a result, 21 minke whales were sampled.

Sampling efficiencies

Table 6 shows the number of sighting, sampling and sampling
efficiency of minke whales. Sampling was attempted on 43 minke
whales from 42 schools sighted during the period from 5 July to 7
September. As a result, 22 animals (15 animals in the first half
and 7 in the second) remained not-sampled. Technical sampling
efficiency (the ratio of the sampled animals to all targeted .
animals) was 0.34 for the first half and 0.65 for the second.
This difference was considered due to the fact that two vessels
cooperated in sampling activities to the sighted minke whales
schools in the second half. The real sampling efficiency (the
percentage of sampled animals vis-a-vis sighted animals) also
showed similar results (0.33 and 0.59).

The cause of the failure to sample 22 animals is shown in
Table 7. In the first half, 7 out of 15 animals (or 47% of the
total) were lost before being confirmed, and 4 animals were lost
due to prolonged diving. In the second half, all whales of the
schools sighted under BC and BS modes, except one (which dived
for a long interval), were sampled. As regards sighting under
conditions other than above, it was due to loss of targeted



whales before confirmation when whales were sighted under poor
visibility or adverse weather. Another cause was the difficulty
in grasping the swimming direction of whales in the water by on-
the-sea sighting because of poor water color in the research
area. '

Distribution of whales sampled

The positions of 21 minke whales sampled during the research
period are plotted in Fig. 5. Although the sighting positions of
sampled minke whales are distributed virtually throughout the '
area, they were shown to be leaning toward the center of the
research area between 160°E and 165°E in the first half as com-
pared with the sighting distribution of minke whales (Fig. 3),
and therefore, minke whales sighted near the east-west boundary
of the research area could not be sampled. In the second half, on
the other hand, distribution similar to that in the sighting
distribution was observed.

Biological research

All of the 21 minke whales samples were retrieved onboard the
mothership for biological research. Table 8 shows the research
items and the number of animals surveyed. There were 47 items of
research, including ecological, morphological, osteological
research, in addition to collection of samples for genetic analy-
sis and analysis of polluting substances. Upon returning home,
these materials and samples were distributed to researchers in
charge of analysis. And upon completion of biological research,
by-products were manufactured pursuant to Article VIII of the
International Convention for the Regulation of Whaling.

EXPERIMENT AND OCEANOGRAPHICAL SURVEY

Experiment to estimate distance angle

Experiment to estimate distance angle was conducted onboard two -
sampling vessels in the afternoon of 7 September. Toshimaru No.25
conducted six experiments and Toshimaru No.18 seven experiments,
with six topmen, captain and gunners taking part. Onboard each
vessel, eight experiments each were conducted by six observers at
the barrel and seven at the upper bridge. Total number of experi-
ments was 104 for each vessel.

Sampling experiment of biopsy samples

No biopsy sampling experiment was conducted in the research area
due to the non-ideal sampling condition. It was conducted during
sighting surveys on the return cruise. Toshimaru No.25 attempted
collection of biopsy samples on one minke whale from one school
sighted on 12 September. Two dart shootings were attempted to
this individual using a biopsy gun, but no samples were collected
as the darts failed to hit the whale body.

Natural marking

Closing were used for the natural marking, and the following
whales sighted were photographed onboard the two sampling ves-
sels: 5 blue whales from 3 schools, 2 humpback whales from one
school and 2 right whales from one school (female accompanied by
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a calf). The total whales sighted were: 19 blue whales from 13
schools (primary sighting: 10 animals from 6 schools; secondary
sighting: 9 animals from 7 schools), 20 humpback whales from 12
schools(primary sighting: 14 animals from 9 schools; secondary
sighting: 6 animals from 3 schools); 2 right whales from one
school (primary sighting). Of them, 3 blue whales, one humpback
whale and two right whales were photographed.

XBT survey

XBT survey was conducted on board Toshimaru No.25 from 5 July to
7 September. One observation was made per day in the research
area, but no observation could be made because of adverse weather
on 13 July, 6 August and 6 September. Along with XBT water tem-
perature measurement, weather, wind direction, wind intensity,
atmospheric pressures, temperature, water color and surface water
temperature were recorded. Fig. 6 shows XBT observation points.
XBT observation was conducted at a total of 62 points: 31 points
each in the first half and second half.

Marine debris survey

Stomach contents

‘Man-made objects were found in the stomach contents of five of 21
animals collected. The artificial objects included cap of poly-
ethylene bottle, vinyl bags, plastic and wooden fragments. These
objects were photographed and collected.

Marine debris

The observation of marine debris was conducted onboard Nisshin-
maru for eight days from 1-4 July and from 8-11 September. Ob-
servation totaled 96 hours and 45 minutes (51 hours and 45
minutes in the first half, and 45 hours in the second). A total
of 53 cases of debris were observed during this time. By type,
styrofoam (19 cases) and buoy (19 cases) constituted the largest
portion, followed by petrochemical products such as plastic '
vinyl, wooden chips, metal cans, cloth, electric bulbs, bamboo
pieces, and drift wood.

PRELIMINARY ANALYSIS

Sex ratio and size composition of caught

Eighteen of the 21 animals caught were male and 3 were female.
Table 9 shows the average size by sex for collected animals
during the research period. The average length of male both for
the first and second half was 7.4m, with most males being animals
of 7m, except one animal of 6.12m caught in the central area in
the second half. On the other hand, there were 3 females, with
the body length of 4.79, 7.07 and 7.55m. The two females caught
in the first half were immature animals, and the other caught in
the second half was a mature animal pregnant with a female em-
bryo.

Fig. 7 compares body length distribution of minke whales
taken during past operations of Japanese small-type whaling
(Kato, 1992), and that of whales sampled under special permit in
sub-area 9. It seems that the peak of the length distribution of
male minke whales from sub-area 9 match with one of the two peaks



observed in Eastern Hokkaido and Sanriku. A lack of small indi-
viduals is observed in sub-area 9.

Conception date

The length of a fetus found in a mature female sampled on 19
August in sub-area 9 during the JARPN, was 94.2 cm. Fig. 8 shows
the relationship of fetal length and month in different areas
around Japan (Best and Kato, 1992). From this figure, it can be
extrapolated that the fetus sampled in sub-area 9 was conceived
on March/April, and the mother seems to have a similar reproduc-
tive cycle of whales of 'Okhotsk Sea - West Pacific' stock (areas
VvV and V1).

Feeding habit

Feed organisms were detected from the stomach of 20 sampled
animals. A detailed examination of the stomach content of the
whales sampled will be completed in the near future. A prelimi-
nary observation of the stomach content conducted at the time of
the biological survey, revealed that the main prey species of the
minke whale in the research area are pelagic fishes such as
Pacific saury (Cololabis saira), Japanese anchovy (Engraulis
Jjaponicus) and sardine (Sardinops melanostictus) and euphausiids
(Thysanoessa longipes, T. inspinata, T. inermis, T. Tamura, pers.
comm. ). As an exceptional case, a stomach of minke whale was
filled with Pacific pomfret (Brama japonica) with 40cm of body
length. As regards of distribution of prey species, it was made
clear that the minke whale consumes various types of pelagic
fishes from area to area, such as krill in the northern part of
the research area, saury in the middle latitudinal zone and
anchovy and/or sardine in the southern part (Fig. 9).

DISCUSSION

The present research was conducted in sub-area 9 for 65 days from
5 July to 7 September, 1994, collecting 21 samples of minke
whales. However, the initial aim of collecting 100 samples was
not achieved. The reason was ascribed first to abnormal weather
in summer of 1994. It was an exceptionally hot summer, causing
serious water shortage throughout Japan. The rise of water tem-
perature was observed in the seas surrounding Japan as the high
atmospheric pressures in the Pacific developed larger than in
ordinary years. The research area in the North Pacific was also
affected by this anomalous climate.

Fig. 10 shows the time proportion for each research mode in
the daily research hours. The daily research length was 720-780
minutes although there was some fluctuations due to the time of
sunrise and sunset. In July, the number of days in which research
under ordinary mode (BC mode) could be conducted throughout the
day was only 2 days (7.4%) because of adverse sea conditions. The
number of days in which 50% or more could be covered was only 4
days (14.8%). For the entire month of July, research under BC
mode was conducted only for 9,372 hours, which was 23% of the
total hours allotted for research. Research under BS mode was
8,402 hours (20%), while research was not possible for 23, 622
hours, or 57%, because of adverse sea conditions due to foggy



weather. In August, there were 10 days (32.3%) in which 50% or
more could be researched under BC mode. For the entire month of
August, research under BC mode and BS mode was 34% and 21%,
respectively, while research was not conducted for the 45% of the
research hours because of foggy weather. Out of 7 days of re-
search conducted in September, that under BC mode was 18.1%
(1,737 hours), with 50% (4,824hours) being in the sea condition
not conducive to research because of foggy or stormy weather.
According to the results of sighting survey of Toshimaru No.25
which researched almost the same area from 3-27 August, 1990, a
total of 2,607.1 n.miles were searched in 25 days, with the
average daily searching distance standing at 104.2 n.miles
(Buckland et al., 1992). The distance covered under BC mode per
day during the present research was 61.3 n.miles (48.0 n.miles in
the first half and 74.8 n.miles). This means that the sea condi-
tions suited for sighting was only about 60% of the 1990 re-
search.

On the other hand, the Japan Meteorological Agency (JMA) has
recorded several kinds of marine climatological data in the North
Pacific for a period of 30 years, from 1961 to 1990 (JMA, 1993).
We have examined the data on visibility during that period, for
an area comprised between 40°N and 50°N and 160°E and 180°.
According to this source, visibility of 4km or more for the
months of July was 52.0% in average and August was 64.6%. Vis-
ibility of 2 n.miles (about 4km) or more was considerably lower
in this season than the average of 30 years (e.g. July: 23%,
August: 34%).

Secondly, it should be pointed out that the research area was
not main feeding ground for the minke whale but the area of
passage for north-south migration. For this reason, there was no
area of concentration of minke whales as in the Antarctic, and
the sightings of the animals were scattered. In the research,
taking the comments of IWC/SC members into consideration, it was
decided to increase sighting effort and to conduct sighting
surveys in parallel with the sampling research, as in the case of
research in the Antarctic. However, as the distribution of minke
whales differ from the Antarctic, it was difficult to collect
samples from minke whales distributed widely with the research
method in which sighting and sampling were combined. Therefore,
it will be necessary to reconsider the proportion of sampling
activities and sighting surveys in the future.
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Table 1

Summery of sightings (no.

schools/no.

individuals) conducted
by the two sighting and sampling vessels and research base.

Saarching nade‘
BC 23 -Le] OE'. Comb{ned

Speciesn

Prim. 9acond. Prim. Sacond. Prim. Sacond. Sacond. Pria. Second.
pirst perind (July § - Rugust &, 1994)
Minke whale 13/14 1/1 5/5 4/4 18/1% S/5
Like oinke whale 2/2 1 2/2 33 2/2
8lue whale 1/1 1/1 1/1 171
Fin whale 2/2 2/2 4/4
Sai whale 1/1 1/1
Humpback whale 1/3 8/11 2/4 9/14 2/4
Sperm whale 25/32 1771 &/7 1/1 /1 32/40 2/2
Killer whale 4/23 1/5 1/68 2/6 5/29 3/11
Uidantifiad Magoplodon 1/3 1/3 1/3 2/6 1/3
vidant{fied Zziphlidae T/14 S/18 3/4 12/29 3/4
Dallt ¢ype Dall‘m porpoise 767345 1/10 76/271 45/206 152/616 46/216
Untdentified type Dall's porpoise 25/88 23/69 4/14 48/157 4/14
Unidontified large eatacsan 1/1 2/2 2/2 1/1
Unident{fiad wmall catacean 1/3 1/3
Unidant{fied dolphin 50/178 33/77 1/2 1/1 10/17 84/256 11/19
Unidentified ceatacean 13/13 11/12 24/12S
Second period (August 7 - September 7. 199¢)
tinke whale 177 474 11/11 11/11 11711
Lika minke whale 1/1 1/1
fiue whale 2/3 3/6 6/8 s/9 6/8
Pin whale 5/10 10/14 2/5 15/24 2/5
saf whale 9/1s 2/3 1/1 11/18 1/1
Humpback whale 1/2 1/2
R{ght whale 1/2 1/2
Sperm whale 72/80 /7 28/29 2/2 8/9 100/109 17/18
Killer whale 11/85 5/20 1/6 16/105 1/6
Cuvier's beaked whale 2/4 2/4
paird'a beaked whale 1/1 1/4 1/7 1/4
Uldencifiad Ziphildae 6/15 6/9 1/3 12/24 1/3
Dall{ cypa Dall’'s porpoice 84/794 2/7 34/138 1/3 12/47 118/932 15/57
Uniduntified type Dall'a porpoise 22/92 1/100 12/686 2/26 34/178 3/126
Common dolphin 1/8 1/8
Pacific whica-sided dolphin S$/1.208 5/1.208
Unidentified large cetacean 5/6 2/3 1/2 1/1 7/9 2/3
vnidencitied =wsmall cetacean 1/2 1/2
unidencified dolphin 20/484 7744 3/7 35/528 ay7
Unidentifiad catacean 14/17 7/8 2/2 21/25 2/2
* ¢ Sae taxt
b Including chres suncandary atighitinge (3/3 =minks whalas and 1/1 likea mi{nke whale) by the resaarch

base.
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Table 2. Searching distances {(n.miles) of BC mode searching by one degree and research peried’
First period (July § - August 6, 1994)
Longitude (E)
187 158 199 160 161 162 163 16d 165 168 167 168 168 Total
517N - - - - 0.0
50°N - - - - - - - - 0.0
49N - - - - 3.1 - - - - - 3.1
48N - - 19, 4.5 - 3.8 - - - - - - 26.8
ATN - - 71.0  83. 4.3 - - - - - {1 - - 142.8
6N - 13.4  17.3 - - ~ - - - 18.8 6.6 58.6 114.7
45N 1.7 103.3 ~ - 1.5 9.6 - 44.9 4.3 90.1 79.5 o68.8 8. 412.4
44N 36.2 21.1 16.2 59.0 58.9 81,6 75.5 70.7 68.9 9.8 3.7 16.8 16.7 545.2
4N 26.9 57.6 63.6 28.6 - - 17.1 - 5.1 - - - - 200. {
42°N - - - - 4.6 1.6 - 79.0 41.2 15.3 - - -~ 141.17
Total 64.8 195.4 168.1 170.0 73.8 102.8 96.5 197.7 12G.1 134.1 93.9 144.2 25.4 1.586.8
Second pericd (August 7 — September 7. 1994)
Longitude ( E)
157 158 159 160 161 162 163 164 1635 166 167 168 169 Total
51N - - - - 0.0
50°N - - - 6.1 10.¢ - - ~ 16.5§
49°N - - 7.3 - - 72.8 58.8 - - - 138.9
48°N - - - - 4.1 40.0 14.7 121.1 9.4 - - - 189. 3
47N - - - - - 21.0 - 88.5 - 29.7  29.17 - - 174.9
4N - - - - 42.3 134.7 168.0 118.8 81.9 §67.7 7.1 7.6 4.1 642. 2
45°N - .1 86.2 82.8 3.7 2.0 135.6 140.5 - - - - - 483. 9
4N 11.7  29.4 - - 104.0 228.0 20.5 - - - - - - 393.6
AN - - - - - 45.5 6831 - - - - - - 108. 6
42°N - - - - 10.6  71.8 1685.1 - - - ~ - - 247.0
Total 1.7 34.5 86.2 82.8 188.6 519.9 592.3 362.5 281.9 176.0 36.8 7.6 14.1 2,394.9
Table 3. Searching distances {n.miles) of BS mode searching by one degree and research period
First period {July § ~ August 6§, 1394)
Longitude ('E)
157 158 159 160 161 162 163 164 165 166 167 168 169  Totzl
510N 0.0
S50°N 0.0
A9 N 1222 16.5 310 23.9 5.0 44.9 139.5
48N 1.4 3.5 2.3 7.8 48.0 72.5 14.9% 178.0
AT N 33.8 54.9 9.6 10. 8 56.6 3.8 169.§
16" N 16.6 15. 8 9.7 31.12 2.7 37 10.1 3.2 66.4 304 17.8 223.6
45N 5.8 10.2  23.% 23.9 100.1 7.9 4.1 53.¢ 229.4
48 . 33.4 2.7 16.4 5T.1  23.0 12.8 2.1 207.35
AN 53.9  26.3 6.3 50.0 28.5 64.0 41.2 10,3 280.5
42'N 1.7 4,0 22.5 118.9 35.5 28.7 211.3
Total 87.3 48.7 51.0 97.1 63.7 130.2 139.7 260.6 215.9 230.1 159.0 40.4 116.6 1, 640.3
Second period (August T - September 7. 1994)
Longitude ('E)
1517 158 159 160 161 162 163 164 165 166 167 (68 168  Total
S1°N 19.9 8.1 28.6
50°N 2.7 56.8 138.8 12.2 210.5
49°N 13.1 44.4 13.8 42.0 16.9 130.2
AN 3.8 20.1 22.0 13.4 31.8 26.5 i17. 6
4TN 21,8 32.6 66.2 26.0 172. 6
L{6°N 5.5 31.6 271 13.4 127.6
N 21.0 46.8 111, 2 83.6 1.7 1.2 7.1 0.9 351. 5
AN 32,8 39.2 1.8 25.1 1.8 100.7
ATN 18. 7 15.9  23.4 2.0 1.3 61.3
42N 57.% 57.5
Total §3.8 86.0 20.5 15.9 106.0 215.2 147.7 122.2 122.5 196.2 112.4 120.3 38.4 1,6358.1
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Table 4. Density indicies (no. of schools/100 n.miles) of minke whales by BC mode searching by one degree

First period (July 5 - August 6, 1994)

Longitude (E)

- 157 158 159 160 161 162 163 164 _ 165 166 167 168 159 Total
50°N
4N 0.00
48°N 0.00 0.00 0. 00 3 88
4T N 0.00 1.58 0.00 0. 00 0. 70
4N 0.00 0.00 0.00 0.00 0.00 0.00
5N 0.00 0.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24
4N 276 0.00 0.00 000 1.70 3.28 0.00 4.24 0.00 0.00 0.00 595 0.00 1 &
AN 0.00 174 0.00 0.0 0.00 0.00 T o8
47N 0.00 _0.00 0.00 _2.43 _ 0.00 0.7
Total _1.54 1.02 000 0.59 1.36 292 0.00 152 0.83 _0.00 0.00 0.65 0.00 082
Second period (August 7 - September 7. 1994)
Longitude ('E)
157 158 159 160 161 162 163 164 165 166 167 _ 168 168 Total
STN
50° N 0.00 0.00 0.00
AN 0.00 0.00 0.00 0. 00
4N 0.00 0.00 6.80 0.83 0.00 1. 06
AT N 0.00 0.00 0.00 0.00 0.00
46N 0.00 0.74 0.00 000 1.22 000 0,00 0.00 7.09 0.47
45N 0.00 1.16 0.00 0.00 0.00 0.00 0.00 0.21
A°N 0.00 3.40 0.00 0.00 0.00 0.25
43N 0.00 0.00 0. 00
42N 0.00 0.00 0.00 0.00
Total _ 0.00__2.90 1.16_0.00_0.00 019 0.00 0.28 0.7 000 000 000 7.09 0.2

Table 5 Density indicies (no. of schools/100 n.miles) of minke whales by BS

mode searching by one degree

First period (July 5 - August 6. 1994)

Longitude { E)

157 158 159 160 161 162 163 164 165 166 167 168 169 Total
50N .
50" N
49°N 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i8N 0.00 0.00 000 000 208 0.00 0.00 0. 56
4T N 0.00 1.82 0.00 0.00 0.00 0.00 0.59
46" N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.29 0.00 0. 45
45N 0.00 0.00 0.00 0.00 0.00 0.00 0G.00 0.00 0.00
4N 0.00 0.00 2.62 0.00 0.00 0.00 0.00 0. 96
43N 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
42N 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.00 0.00 0.00 1.03 0.00 154 0.72 0.00 0.00 0.00 0,00 248 0.00 0. 30
Second period (August T — September 7. 1994)
Longitude ('E)
157 158 159 160 161 162 163 164 165 166 167 168 169 Total
51°N 0.00 0.00 0.00
S0°N 37.04 0.00 0.00 0.00 0. 48
49N 0.00 0.00 0.00 0.00 0.00 0.00
48°N 0.00 0.00 0.00 7.46 3.14 0.00 1. 70
4TN 0.00 0.00 0.00 0.00 0.00
46°N 0.00 0.00 0.00 1T1.46 0.78
45N 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
4°N 0,00 0.00 0.00 0.00 0.00 0. 00
R 0.00 0.00 0.00 0.00 0.00 0. 00
42°N 0.00 0. 00
Total 0.00 0.00 0.00 0,00 O0.00 0.00 0.00 082 0.00 0.5 0.8% 0.00 254 0. 29
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Table 6 . Numbers of minke whales sighted and sampled by sampling vessels
and their sampling efficiencies.

Sighted Targeted Sampled Sampling efficiencies
Stratum
Sch. Ind. Sch. Ind. Sch. Ind. Technical True
(R) (B) (C) (D) (E) (F) (F/D) (F/B)
First 23 - 24 22 - 23 7 - 8 0.34 0.33
Second 22 - 22 20 - 20 13 - 13 0.65 0.59
—;;;;1 45 - 46 42 - 43 20 - 21 0.49 0.46

Table 7. Causes of failure to collect samples targetd by searching
mode and research period. A = long diving; B = quick/mobile be-
havior; C = rough sea condition; D = technical problems; E = missing
of the targeted animal before chasing; F = other.

Reasons why whales could not be sampled

Mode Period Total
A B C D E F

BC First 3 0 0 2 6 1 12
Second 0 0 0 0 0 0 0

BS First 1 1 0 0 1l 0 3
Second 1 0 0 0 0 0 1l

Other First 0 0 0 0 o . 0 0

: Second 0 1 1 1 3 0 6
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Table '8 . Summary of biological data and samples collected.

Number of whales
Samples and data

Male Female Total

Body length and sex 18 3 21
External body proportion 18 3 21
Photographic record of external character 18 3 21
Diatom film record and sampling 18 3 21
Standard measurements of blubber thickness 18 3 21
{three points)
Detailed measurements of blubber thickness 12 3 15
Body weight 18 3 21
Body weight by parts 12 3 15
Blubber, muscle, liver and kidney tissues 18 3 21
for DNA study )
Muscle, liver and heart tissues for isozyme analysis 18 3 21
Muscle, liver and kidney tissues for heavy metal iB 3 21
analysis
Blubber, liver, kidney, muscle, brain and bone 18 3 21
tissues for organochlorine analysis
Tissues for lipid analysis 12 3 15
Mammary grand; lactation status, measurements - 3 3
and histological sample
Ovary collection - 3 3
Uterine horn; measurement and endometrium sample - 3 3
Uterine mucus for sperm detection - 3 3
Collection of stomach contents for organo- 9 1 10
chlorine study
Photographic record of fetus - 1 1
Fetal sex (identified by visual observation) (0) (1) (1)
Fetal length and weight (0) (1) (1)
External measurement of fetus (0) (1) (1)
Collection of fetus (0) (1) (1)
Testis and epididymis; weight and histological 18 - 18
sample
Smear samples from testis and epididymis tissues 18 - 18
Urine sample for sperm detection 12 - 12
Serum sample for gonadal hormcne assay 18 3 21
Stomach content, conventional record 18 3 21
Weight of stomach content in each compartment 18 3 21
Collection of stomach contents for the food 18 3 21
and feeding study
Collection of stomach contents for heavy metals study 9 1 10
Collection of stomach contents for organochlorine 9 1 10
study
Collection of stomach contents for lipid analysis 6 1 7
Collection of external parasites 12 2 14
Collection of parasites from lst stomach 13 2 15
Collection of parasites from 2nd stomach 18 3 21
Collection of parasites from 3rd stomach 15 1 16
Collection of parasites from 4th stomach 13 1 14
Collection of parasites from small intestine 18 2 20
Earplug for age determination 18 3 21
Tympanic bulla for age determination 12 1 i3
Largest baleen plate for age determination 18 3 21
Vertebral epiphyses sample 18 3 21
Skull measurement (length and breadth) 18 3 21
Detailed measurements of skull 12 2 14
Collection of skull 2 0 2
Collection of whole skeleton 4 2 6
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Table 9. Mean body length and standard deviation
(S.D.) of samples by sex and research period.

Sex Period Mean S.D. Range n
Male )
First 7.42 + 0.19 (7.21 - 7.70) 6
Second 7.37 £ 0.50 (6.12 - 8.09) 12
Combined 7.39 £+ 0.42 (6.12 - 8.09) 18
Female
First 5.93 + 1.14 (4.79 - 7.07) 2
Second 7.55 1
Combined 6.47 + 1.20 (4.79 - 7.55) 3
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Fig.2. Cruise track and noon position of the research base (NM) for the.
JARPN in 1994.
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19



62°'N 5N
60°N =1 50°N
48°N 4 48'N
46°N 4 46’N
44°N F 4 44°N
42'N |- ~ a2'N

! 1 ] | ] 1 L TR | 1 ! ] ]

160°'E 165°E 170°E
160°E 165°E 170'E
62'N V L L L L L L L 52'N
, _p ¥ -

50'N — 50°N

Second period

v
O
wer ‘%t‘ S
46°N | - 46'N
L | A —
A o

4'N 4 44°N
N - —k - 4N

o1 1 1 L4 [ N T

160°E 165°'E 170°E
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by two sampling and sighting vessels.
Blue whale : M primary, [] secondary; Fin whale: A primary, A secondary;
Humpback whale: 'y primary, 57 secondary; Sei whale: @ primary, O secondary;
Right whale g primary.
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APPENDIX

Sighting surveys conducted on the going cruise

Fig. 1 shows research track of the going cruise. The black dots
in the figure shows the noon positions of the two sampling ves-
sels. Sighting surveys on the going cruise were conducted for
four days from 1 July (the day after the port departure on 30
June, 1994). Sighting surveys on the return cruise were conducted
for five days (8-12 September).

A research track via the Sea of Japan to Shimonoseki was
selected with a view to avoid typhoons. The searching distance in
the going cruise (1-4 July) for the two vessels combined were
265.2 n.miles, and that in the return cruise (8-12 September) was
246.2 n.miles.

Table 1 shows all whale species sighted during the going and
return cruise. The sighting position of minke whales, blue and
Bryde's whales sighted during the sighting survey were plotted in
Fig. 1. As regards large baleen whales, no minke whales were
sighted in the going cruise, with only one Bryde's whale of one
school. As for toothed whales, 7 sperm whales from 2 schools and
3 false killer whales from one school were sighted. Among
dolphins and porpoises, common dolphins (426 animals from 15
schools) were found in the largest number, followed by striped
dolphins (50 animals from 6 schools). Other dolphins sighted were
Dall's porpoises, Pacific white-sided dolphins, northern right
whale dolphins. During the return cruise, 2 minke whales from 2
schools were sighted primarily in the Sea of Japan side. Attempts
were made to collect biopsy samples from one animal from one
school. However, after chasing of 79 minutes, the whale did not
come into shooting range, ending up in failure to collect sam-
ples. Further, 2 blue whales from one school were sighted in the
research area on 8 September (the day after the completion of the
research.) Other whales and dolphins sighted were sperm whales (4
animals from 3 schools), Dall's porpoises (2 animals from one
school), and Stejneger's beaked whales (4 animals from 3
schools).
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Table 1. Summery of sightings (no. individuals / no. schools) conduct-
ed by the two sighting and sampling vessels in sighting survey
for the JARPN in 1994.

Transit to research area (July 1-4, 1994)

Searching mode

BC OE Combined
Species

Prim. Second. Second. Prim. Second.
Bryde's whale ' 1/1 1/1
Sperm whale 7/2 7/2
False killer whale 3/1 3/1
Unidentified pilot whale ©30/1 30/1
Dalli type Dall's porpoise 5/1 5/1
Pacific white-sided dolphin 53/2 53/2
Striped dolphin 50/6 50/6
Northern right whale dolphin 5/1 5/1
Common dolphin 168/11 258/4 168/11 258/4
Unidentified dolphin 5/1 5/1
Unidentified small cetacean 6/2 o 6/2

Transit from research area (September 8-12, 1994)

Searching mode

BC OE Combined
Species

Prim. Second. Second. Prim. Second.
Minke whale 2/2 : 2/2
Blue whale ‘ 2/1 2/1
Sperm whale 2/% 2/2 4/3
Unidentified Mesoplodon 4/1 4/1
Dalli type Dall's porpoise 2/1 2/1
Unidentified dolphin 2/1 2/1
Unidentified cetacean 1/1 1/1
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