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INTERNATIONAL WHALING COMMISSION 

REPORT 1970-71

1. This report relates to the Twenty-second Meeting of the Commission held 
in London from 22nd June to 26th June 1970 under the Chairmanship of 
Mr I. Fujita (Japan), to subsequent developments during the year, and to the 
meeting of the Scientific Committee held in Washington from 14th to 18th June 
1971 under the Chairmanship of Dr D. G. Chapman (USA). Reports of these 
meetings are contained in Appendices III and IV respectively. The details 
of the catches of whales contained in the report relate to the 1970/71 
season in the Antarctic and,on grounds outside the Antarctic > to the 
calendar year 1970.

2. Antarctic Catch Limitation At its Twenty-second Meeting, the 
Commission agreed to a catch limit for baleen whales in the Antarctic for 
the 1970/71 season of 2,700 blue whale units; the same number as the limit 
for the 1969/70 season. The Schedule was amended accordingly at that 
Meeting.

3. The 1970/71 Antarctic Catch The season opened on 12th December 1970 
and closed on 7th April 1971. Six expeditions were operated in the 
Antarctic. This compared with seven expeditions in 1969/70.--

1969/70 1970/71

Japan ... ... 3 3

Norway ... ... 1 (factory/
USSR ... ... 3 catcher) *

The number of catcher boats operating in the 1970/71 season was 86 
compared with 85 in 1969/70. These were distributed as follows:-

1970/71 

Japan ... ... 38 40

Norway 

USSR

The following table shows the baleen whale catch in 1970/71, the 
comparative catch in the 1969/70 season being shown in brackets.

Pin Sei Total
Blue Whale 

Units

Japan ^,607 (1 ,S21 ) 4,137 (3,495) 1 ,W5 (1,493)
Norway - (4) - (22) - (6)

USSR 1,283(1,176) 2,016(2,339) 977 (976)



It will be seen that the total Antarctic pelagic baleen catch was 2,470 
units, 7 less than in 1969/70.

The distribution by geographical area (See Appendix VIIl) of the catch 
in blue whale units, with comparative figures for 19&9/70 was as follows:-

Area I Area II Area III Area TV Area V Area VI

(120°-60°VO (60°W-0°) (0°-70°E) (70°-130°E) (l 30°E-170°",7) (170°-120°',7)

1970/71 - 260 1032 990 105 83
1969/70 - 232 1108 853 242 42
Increase - 28 - 137 - 41

Decrease - - 76 - 137

The number of sperm whales caught by the Antarctic pelagic expeditions 
south of 40° south latitude totalled 2,745 compared with 3,090 in 1969/70. 
The total is made up as follows:-

Japan 179 (18)

Norway - (6)

USSR 2,566 (3066)

The total oil output for the 1970/71 Antarctic pelagic season, including 
sperm oil, was 470,287 barrels. Total oil production in the previous season 
amounted to 461,285 barrels. The average catch per catcher's day's work by 
pelagic expeditions was 0.31 blue whale units, the same as in the previous 
season.

The average fin whale size was 65.7 feet compared with 66.4 feet in 
1969/70 and the average size of sei whales 47-4 feet compared with 
47.9 feet. The average sperm whale size was 43.4 feet compared with 
44.98 feet in the preceding season.

Ho whaling operations were carried out by member governments from 
land stations in the Antarctic during the 1970/71 season.

4. Outside the Antarctic A total of 30,317 whales was caught outside 
the Antarctic. Of these 27,818 whales were caught by the 5 factory ships 
and 14 land stations which operated in 1970; and 2,499 sperm whales were 
caught by the Antarctic pelagic expeditions north of 40° south latitude. 
Total oil production amounted to 834>225 barrels. The comparable figures for 
1969 were 29,942 whales, of which 1,862 were sperm whales caught by • 
Antarctic pelagic expeditions north of 40° south latitude, and 817,732 
barrels of oil.

5. ITorth Pacific Catch Of the total catch outside the Antarctic 
20,489 whales were taken in the North Pacific Ocean. The whaling countries 
in that area continued their restriction of the catch of whales in the 
North Pacific and set the 1970 pelagic catch limit at 1,332 for fin whales 
(excluding the catch for the East China Sea), and for sei whales 4,924- 
This represented, in each case, a 10$ reduction on the 1969 limit. For 
sperm whales, the limit was fixed at 11,273 whales, a reduction of 10^ on
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the 1968 catch. The catches of the land stations were set at levels not 
exceeding those established for 1969. The catches were as follows:-

North Pacific

1970 catch

Pin Sei/Bryde's Sperm Others Total 

Factory Ships

Japan 518 3,235 2,700 - 6,453 
USSR 412 782 8,585 66 9,845

Total 930 4,017 11,285 66 16,298

Land Stations

Japan 77 484 3,484 73 
USA 5 4 64 -

Total 82 488 3,548 73 4,191

Grand Total 1,012 4,505 14,833 139 20,489

At its Twenty-second Meeting the Commission agreed to catch limits in 
tJse North Pacific Ocean for 1971 of 1,308 fin whales and 4,710 sei and 
Bryde's whales. Appropriate amendments were made to the Schedule which 
also enabled th£ limits of the catch of either species to be exceeded by 
not more than 10$ provided there was a comparable reduction in the catch 
of the other species. Because of a procedural difficulty it was not 
possible to include in the Schedule a catch limit for sperm whales in the 
North Pacific Ocean but the whaling countries in the area agreed that the 
total catch of that species by pelagic fleets and land stations should not 
exceed 13,551 whales. The question of amending the Schedule to include a 
catch limit for sperm whales in the North Pacific Ocean will be considered 
by the Commission at its Twenty-third Meeting in June 1971-

6. Catchers Functioning as Factory Ships Reports had been received of 
a combined catcher/fa.ctory ship operating in the Atlantic and as such a. 
vessel was not in all cases subject to the Commission's requirements and 
prohibitions, recommendations were agreed at the Commission's Twenty- 
second Meeting bringing this class of vessel within the provisions of the 
Schedule.

7. Scientific Investigation of the Whale Stocks For a number of years the 
Pood and Agriculture Organization has provided a report on the effect of 
pelagic operations on the Antarctic whale stocks and the status of the 
stocks. At the Twenty-first Meeting it was announced that the FAO did not 
consider it any longer necessary to report regularly on the stocks and 
proposed to withdraw from these special investigations; a report was not 
therefore submitted in 1970. The Commission decided that this subject 
should be withdrawn as a continuing item on the agenda.

8. Collection of Catch, Effort and Length Distribution Data The 
Commission received a report on the progress made in the collection and 
processing of catch, effort and length distribution data for whale stock 
assessment which the Bureau of International Whaling Statistics had under-



taken on behalf of the Commission and approved the payment of a further stun 
of £500 to the Bureau in respect of this work.

9. Amendments to the Schedule to the Convention At the Twenty-second 
Meeting of the Commission it was agreed (i) to amend paragraph 4(l)(b) to 
provide for the extension of the ban on the killing of blue whales in the 
North Pacific Ocean, and (ii) to extend the provisions of paragraph 6(4) 
forbidding the killing or attempting to kill humpback whales in the North 
Pacific Ocean, in each case for a further period of three years. Paragraph 
8(a) was amended to limit the total Antarctic pelagic ca.tch for the 1970/71 
season to 2,700 blue whale units. Three new sub-paragraphs (f), (g) and (h) 
were added to paragraph 8 introducing catch limits for fin, sei and Bryde's 
whales in the North Pacific Ocean. Paragraphs 9 (a) and (b) were amended to 
continue the exclusion of the North-East Pacific area from the requirement 
that the meat of whales of the smaller dimensions prescribed in paragraphs 
9(a) and (b) of the Schedule must be used for local consumption as human or 
animal food. Paragraph 11 was amended to remove the exclusion of the North 
Pacific Ocean from the ban on using in other areas in the same season 
factory ships which had operated in the Antarctic. Amendments were made to 
the following paragraphs to bring combined catcher/factory ships within the 
provisions of the Schedule: paragraphs 4(2), 5» 6(5), 7(a), (b), 8(a), (c), 
(d), 9(b), I3(a) and (d). Paragraphs 8(b)(3), 9(a) and 18(1) were amended 
to differentiate between sei and Bryde's whales.

10. Finance The Commission reviewed its financial position at the Twenty- 
second Meeting and approved, subject to audit, the statement of income and 
expenditure for the financial year ended 31 at May 1970*

The Commission considered the estimate of income and expenditure for 
1970/71. Expenditure was estimated to total £7,075- This represented an 
increase of £445 on the previous year due to increased costs generally. An 
income of £5,300 was expected from 14 Contracting Governments contributing 
£350 each and interest on investments, this amount comparing with an income 
of £5,701 in 1969/70, the reduction arising mainly from the withdrawal of a 
member country. The Commission approved the estimate and in doing so 
decided not to propose any change in the amount of contribution paid by 
member countries for 1970/71» the deficit on the year's working to be met 
from the accummulated balance. It accepted the recommendation of the 
Finance and Administration Committee that subject to the usual review at 
the next meeting the rate of contribution should be increased by 10^ for 
1971/72.

A copy of the audited accounts for 1970/71 is shown at Appendix V. 
Expenditure was £6,519 compared with £6,630 in the previous year. Income 
amounted to £5,198 which included the flat rate contributions from the 
Contracting Governments and £298 from interest on capital invested during 
the year. There was a balance in hand at the end of the year of £3,071.

11. National Quotas The Commission was a.dvised that representatives of 
Japan, Norway and the Union of Soviet Socialist Republics met in London 
under the Chairmanship of Mr R. G. R. 77all and agreed on a quota distribution 
of the pelagic catch limit for the 1970/71 Antarctic season fixed by the 
Commission at 2,700 blue whale units (see para 2). The following 
allocations were agreed:-

Japan ... ... ... 1,493 blue whale units

Norway ... ... ... 231 " " "

USSR ... ... ... 976 " "
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The Agreement operated until the end of the 1970/71 season.

The Commission was also informed that an agreement on North Pacific 
whaling for 1971 was signed in Tokyo in December 1970 which provided the 
following divisions of the global quotas for the North Pacific which had 
been approved by the Commission (see para 5)*-

Japan

USSR 

USA

Fin 
whales

568

700
40

Sei and
Bryde's 
whales

3,132

1,527

51

It was also agreed that the catch of sperm whales in the North Pacific 
should be allocated in the following manner and that each Commissioner of 
the North Pacific whaling countries should recommend to his Government the 
voluntary implementation of this allocation.

Japan

USSR

USA

5,760

7,716

75

12. Infractions Appendix VI of this Report gives a summary of 
infractions of the Convention reported by Contracting Governments in 
respect of the 1970/71 Antarctic season and the 1970 season in waters 
outside the Antarctic.

13. Permits to take VThales for Scientific Purposes The Commission was 
notified during the year of the following permits issued under Article 711] 
of the Convention:

Canada:

Japan:

Norway:

South 
Africa:

USA:

a permit for the taking of not more than 40 fin whales and 
30 humpback whales for scientific purposes.

* a permit for the taking of not more than 5 lactating sei 
whales and their calves for scientific purposes.

a permit for the taking of not more than 20 fin whales in 
East Greenland waters for scientific purposes.

(i) a permit for the taking of not more than 15 sperm whale 
calves for scientific purposes;

(ii) a permit for the talcing of not more than 12 lactating 
minke whales and their calves for scientific purposes.

(i) a permit for the taking of not more than 4 sperm and 2 
humpback whales for maintaining alive in captivity for 
scientific purposes;

(ii) a permit for the taking of not more than 3 sperm whales 
for maintaining alive in captivity for scientific purposes;
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(iii) a permit for the taking of not more than 2 gray whales 
for maintaining alive in captivity for scientific purposes.

USSR: a permit for the taking of not more than 3 pygny right,
10 Bryde's, 5 pygmy blue and 2 humpback whales for scientific 
purposes.

* This permit was issued as it had not been possible to obtain the 
requisite number of lactating sei whales and their calves under the permit 
issued by the Government of Japan on 28th April 1970.

14. The constitution of the Commission at the Twenty-second Meeting is shown 
in Appendix I and that of the Technical, Scientific and Finance and 
Administration Committees in the Chairman's Report of the meeting in 
Appendix III.

R.Stacey 
Secretary to the Commission
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APPENDIX II

Hef: AP XXII 21 April 1970 

Dear Commissioner,

CIRCULAR LETTER TO ALL COMMISSIONERS

AGENDA: TWENTY-SECOND MEETING 1970

I enclose two copies of the agenda for the Twenty-second Meeting of the 
Commission to be held at Riverwalk House, Millbank, London, S.W.1 from 22 June 
to 26 June 1970. The opening session will begin on Monday, 22 June at 
10.30 a.m.

The agenda has been amended in the light of comments received on the draft 
provisional agenda circulated with my letter of 18 March 1970.

The proposal included in Items 12 and l8(b) to amend the Schedule to bring 
catcher-cum-factory ships within the Commission's regulations has been made 
by the United Kingdom Government and its inclusion is supported by the Canadian 
Government. The United Kingdom Government considers the amendment necessary 
since the present wording of the Schedule provides a loop-hole for vessels 
capable of catching and processing whales on board. The Japanese Government 
has requested that provision be made for an amendment to Paragraph 11 of the 
Schedule. The Japanese Government explains that its reasons for the proposed 
amendment are:-

(i) Since restrictive measures have been already taken in the Pacific Ocean 
in terms of the number of factory ships and whale catchers, and the 
catch of whales and the period of whaling by factory ship type whaling, 
there will be no possibility of increased intensity of whaling activities 
in the North Pacific, even if a factory ship which has been used during 
a season in the Antarctic for the purpose of treating baleen whales is 
used again in the North Pacific for the same purpose within a period of 
one year from the termination of that season in the Antarctic.

(ii) With the strengthening of the catch restrictions of whales, both in the 
Antarctic and in the North Pacific, it has been an increasingly heavy 
economic burden for the Japanese whaling industry to maintain two kinds 
of factory ships, one for the Antarctic and the other for the North 
Pacific, to observe the provisions of Paragraph 11.

PROPOSED DRAFT AMMDMEBT

Insert the following after the phrase "in any other area", "except 
the North Pacific Ocean and its dependent waters north of the
Equator".

The Government of the USSR requested the addition of the words "including 
catch limit" to Item l8(m). The Government of the USA suggested a similar
amendment."

Copies of the financial statements referred to under Item k will be circulated 
as soon as possible after the end of the current financial year on 31 May 1970.
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A meeting of the Scientific Committee is being convened to commence on 
Monday, 15 June, 1970. It is expected that the report to be discussed under 
Item 6 will not be available until the beginning of the Commission's meeting.

A copy of the Agenda and this covering letter are being sent to each Contracting 
Government. Further copies may be obtained from the Commission's office.

I should be glad to be informed by 8 June, or earlier if possible, of the names 
of all those who will be present at the Twenty-second Meeting on behalf of 
your Government.

Yours faithfully, 

E. STAGEY

Secretary to the Commission
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Agenda for the Twenty-second Meeting to begin at 10,30 a.m. on 
Monday 22nd June, 1970 at Riverwalk House, London, S.W.1.

1. Address of Welcome.

2. Arrangements for meeting and adoption of Agenda.

3. Appointment of Committees.

4. Finance and Administration:

(a) Review of the Commission's financial position (accounts for 1969/70 

and estimate for 1970/71 to be circulated with Paper IWC/22/3).

(b) Review of the level of contribution from Contracting Governments.

5. Review of previous season's catches.

6. Report of the Scientific Committee, (report to be circulated as Paper IWC/22/4).

7. Special scientific investigation of the whale stocks:

(a) Reports and action arising therefrom .

(b) Arrangements for continuation of stock assessment work .

8. Sperm whale stocks (paragraph 14 of Chairman's Report of 21it Meeting):

(a) Report of Scientific Committee.

(b) Action arising.

9. North Pacific whale stocks (paragraph 13 of Chairman's Report of 21at Meeting):

(a) Report of Scientific Committee *

(b) Report of Cotamis si oners of North Pacific Whaling Countries.

(c) Action arising .

10. Separation in Schedule of Bryde's whale from Sei whale (paragraph 20 of 

Chairman's Report of 21st Meeting.

11. International Observer Scheme.

12. Amendment of Schedule to cover catchers functioning as factory ships.

13. Exclusion of the North Pacific Ocean and its dependent waters north of the 

Equator from the application of paragraph 11 of the Schedule.
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14. Imfractiom»(report to be circulated as Paper IWC/22/5).

15. Technical Committee Report (to be circulated during meeting).

16. Finance and Administration Cooaittee Report (to be circulated during 

meeting).

17. Twenty-first Annual Report(a draft will be circulated ag Paper IWC/22/6).

18. Amendments to the Schedule:

(a) Paragraph 4(1)(b) - extension or modification of prohibition on the 

killing of blue whales in the North Pacific Ocean and its dependent 

waters north of the Equator starting with the 1971 season.

(b) Paragraphs 4(2), 5, 6(5), 7(a) and (b), 8(a) (c) and (d), 9(b),
» 

12(b), 13(a) (b) and (c) - to apply the provisions of these

paragraphs to catchers which also function as factory ships 

(arising out of Item 12).

(c) Paragraph 5 - position of the Sanctuary.

(d) Paragraph 6(4) - extension or modification of prohibition on the 

killing of hunrpback whales in the North Pacific Ocean and its 

dependent waters north of the Equator starting with the 1971 season.

(e) Paragraph 7(») and 8(d) - determination of opening and closing dates 

of Antarctic pelagic baleen season.

(f) Paragraph 8(a) - pelagic catch limit in the Antarctic for 1970/71.

(g) Paragraph 8(b) (3) - to insert "or Bryde's" after "sei".

(h) Paragraph 9(a) - to insert "Bryde's" after "sei" in the first line

and "and Bryde's" after "sei" in the fourth and sixth lines, 

(i) Paragraph 9(») and 9(b) - extension or modification of the exception

of the North-east Pacific area as prescribed in these paragraphs

after 1 April 1971. 

(j) Paragraph 11 - exemption of the North Pacific Ocean and its dependent

waters north of the Equator from the prohibition on the use of the

factory ships as prescribed in this paragraph (arising out of Ite* 13).
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18. (k) Paragraph 18 (l) - to insert between the definition of "blue whale" 
(contd)

and "dauhval" the following: "Bryde's whale" (Balaenoptera edeni or

brydei) means any whale known by the name of "Bryde's whale";"and to 

delet-3 from the definition of "sei whale" the following words "and 

shall be taken to include Bryde's whale (B.brydei)".

(1) Provision for restriction of the catch of sperm whales (arising out 

of Item 8).

(m) Provision for restriction of the catch of whales including catch 

limit in the North Pacific (arising out of Item 9).

19. Date and place of next meeting.

20. Arrangements for Press Release.

21. Any other business.
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APPENDIX III
INTERNATIONAL WHALING COMMISSION 

CHAIRMAN'S REPORT OF THE TWENTY-SECOND MEETING

1. Date and Place. The Twenty-second Meeting of the Commission was held at 
Biverwalk House^ MllTaank,London, S.V.I from 22 to 26 June 1970. The 
proceedings were conducted by ^he Chairman, Mr I Fujita (Japan).

2. Representation. Commissioners and Delegates of Contracting Governments 
represented Argentina, Australia, Canada, France, Iceland, Japan, Norway, 
Panama, South Africa, the Union of Soviet Socialist Republics, the United 
Kingdom and the United States of America. Observers attended from Chile, 
Italy, Peru, the Food and Agriculture Organisation of the United Nations, the 
International Council for the Exploration of the Sea, the International Union 
for the Conservation of Nature and Natural Resources, the Fauna Preservation 
Society, the International Society for the Protection of Animals, the Inter 
national Association of Game, Fish and Conservation Commissioners and the 
World Wildlife Fund.

3. Address of Welcome. The opening session was addressed by Mr R G R Wall, 
CB, Deputy Secretary of the Ministry of Agriculture, Fisheries and Food. In 
welcoming Commissioners, Delegates and Observers to London Mr Wall referred to 
the fact that eighteen or twenty years ago the Antarctic catch limit was 
standing at a figure of 15,000 or 16,000 blue whale units whereas the figure 
for last season was 2,700 units. He said that this would not perhaps itself 
indicate a record of successful achievement. But this was not the whole story. 
Throughout the years the Commission had been tenaciously fighting the battles 
for the conservation of the whale stocks. It had increased scientific 
knowledge of the stocks, the essential base of successful conservation, and by 
intensifying its regulations had established the principle of the maximum 
sustainable yield on which depended the maintenance of stocks at their reduced 
level and still more their recovery towards higher levels. He wished the 
Commission well in its continuing endeavours for the conservation of the 
whale stocks.

A-. Mr H Th Knudtzon. The death was reported of Mr Knudtzon, the Commissioner 
for Norway for the last three years and a member of the Norwegian Delegations 
to the Commission's meetings for many years. The Chairman paid tribute to 
the contribution made by Mr Knudtzon to the work of the Commission and the 
meeting stood in silent tribute to his memory.

5- Adoption of Agenda. The agenda was adopted on the proposal of the 
Commissioner for Canada seconded by the Commissioner for Norway.

6. Review of Previous Season's Catches. Statistics relating to the catch 
outside the Antarctic in 1969 and the catch in the Antarctic in 1969/70 
prepared by the Bureau of International Whaling Statistics were distributed. 
The new Commissioner for Norway, Mr I Rindal presented a report on behalf of 
Mr Vangstein, the Director of the Bureau, who was unable to be present. He 
said that in 1969 three Soviet Union and three Japanese expeditions operated 
in the North Pacific. The catch was reduced compared with 1968. It 
comprised about 1,170 fin whales and about ^,700 sei whales corresponding to 
about 1,360 blue whale units. In addition, about 11,200 sperm whales were 
caught and the production amounted to about ^95iOOO barrels of oil, about 
100,000 barrels more than the production in the Antarctic during the last two 
seasons. Operations in the Antarctic in 1969/70 were carried out by three 
Soviet Union and three Japanese expeditions and one Norwegian catcher/factory 
ship. The total catch was 3»002 fin whales and 5»857 sei whales, 
corresponding to 2,^77 blue whale units, 223 units less than the limit set by 
the Coamission. For the period 1962-70 the total catch has been about 8,000
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blue whale units below the combined quota for three years. The number of 
sperm whales caught in the Antarctic was 3»090 and the number caught on the 
voyages to and from the Antarctic was 2,300.

7. Scientific Committee. The Scientific Committee met under the
Chairmanship of Dr D G Chapman (USA) from 15 to 22 June 1970 and its report 
was issued as meeting document IWC/22/4.

8. Scientific Investigation of the Whale Stocks. This had been a 
continuing item on the agenda for the Commission's meetings and related to the 
investigations of the FAO Stock Assessment Group. FAD announced its 
withdrawal from the special investigations into the whale stocks at the last 
meeting and no report was now before the Commission. It was decided that 
this subject should be withdrawn as a continuing item on the Commission's 
agenda.

9. Pelagic Catch Limit in the Antarctic. The Scientific Committee reported 
that it had considered three papers estimating the size of the fin whale 
stock in the Antarctic but despite the progress made at a special meeting on 
fin whale assessment held during the year in Honolulu, the Committee was unable 
to reach agreement on an estimate of the sustainable yield of fin whales in 
1970/71. All members except Japan agreed that the recent level of fin whale 
catch (2,700 average over the last five seasons) appeared fairly close to the 
present sustainable yields. Japanese scientists believed the best estimate 
was 3»520 to 4,350. Two estimates of the present sustainable yield of sei 
whales studied by the Committee indicated it to be about 5,000 whales. The 
Commission accepted the Technical Committee's recommendation that the catch 
limit in the Antarctic should be 2,700 blue whale units on the understanding 
that the actual catches would not be substantially increased above recent 
levels. It decided to amend the Schedule to the Convention by deleting 
"1969/70" from paragraph 8(a) and substituting "1970/71". Three delegations 
while agreeing with the decision expressed misgivings whether the limit would 
hold the present stock level.

10. Length of AntarcticSeason. The Commission accepted the Technical 
Committee's recommendation that there should be no change in the opening and 
closing dates of the Antarctic season.

11. The Sanctuary. The Commission accepted the Technical Committee's 
recommendation that the Sanctuary should remain open in 1970/71.

12. Baleen Catch Limits in the North Pacific. The Scientific Committee's 
review of the new assessments of fin and sei whales in the North Pacific 
Ocean had been considered by the North Pacific Grcup of Commissioners who had 
agreed that for 1971 catches of fin whales would be reduced by 10% and sei 
and Bryde's whales combined by 15^, giving limits of 1,308 and 4,710 
respectively. Because of the practical difficulties in implementing these 
limits it was agreed that either of them might be exceeded by 10$ provided 
an appropriate reduction was made in the other catch. The Technical 
Committee accepted the Group's proposal that the agreement should be 
implemented by amendment of the Schedule and the Commission approved the 
addition of the following sub-paragraphs to paragraph 8 as recommended by 
the Committee: 
"(f) Subject to sub-paragraph (h), the number of fin whales taken in the

North Pacific Ocean and dependent waters excluding the catch in the
East China Sea shall not exceed 1,308 whales in 1971-
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(g) Subject to sub-paragraph (h), the number of sei and Bryde's whales
combined taken in the North Pacific Ocean and dependent waters shall 
not exceed ^,710 whales, in 1971- The numbers taken in the succeeding 
few years shall be further adjusted on the basis of the latest 
scientific assessment so that within a few years the catch shall be 
less than the estimate of the sustainable yield.

(h) The catch specified in either sub-paragraph (f) or (g) may be exceeded 
by not more than 10$ provided that an appropriate reduction is made in 
the catch specified in the other sub-paragraph".

13. Sperm Vhala Stocks. The Scientific Committee reported that it had 
agreed that further analyses of sperm whale stocks in the southern hemisphere 
were needed and had made no assessment of the sustainable yield in that area. 
In regard to the North Pacific, the Technical Committee reported that the 
North Pacific Commissioners had considered the limitation of the catch in that 
area in the light of the report of the Scientific Committee and had agreed 
that the 1970 catch should be reduced by 10# for 1971 giving a limit of 13,551 
sperm whales for pelagic fleets and land stations. For procedural reasons 
it was not possible to implement this agreement in the Schedule this year but 
the Technical Committee expect to be in a position to propose an appropriate 
amendment to the Schedule to limit the sperm whale catch in the North Pacific 
at the next meeting.

Ik. Ban on Killing Blue and Humpback Whales in North Pacific Ocean. The 
Technical Committee accepted the Scientific Committee's recommendation that 
the ban on the killing of blue and humpback whales in the North Pacific Ocean 
should be continued and the Commission approved the following amendments to 
the Schedule proposed by the Technical Committee:

Paragraph Ml Kb) delete "1966" and substitute '1971" 
Paragraph 6W delete "1968" and substitute "1971"

15. Exception of North-East Pacific Area in Paragraph 9 of the Schedule. The 
Technical Committeerecommended the continuation of the exclusion of the North 
east Pacific area from the requirement that the meat of whales of the smaller 
dimensions prescribed in Paragraphs 9(a) and (b) of the Schedule must be used 
for local consumption as human or animal food and the Commission approved the 
following amendments to the Schedule:

Paragraph 9(a) Ninth line, delete "1968" and substitute "1971" 
Paragraph 9(b) Eighth line, delete "1968" and substitute "1971"

16. Catchers Functioning as Factory Ships. Reports had been received of a 
combined catcher/factory ship operating off the coast of Africa and as such 
a vessel was not in all cases subject to the Commission's requirements and 
prohibitions. The following amendments to bring this class of vessel within 
the provisions of the Schedule were proposed by the Technical Committee and 
approved by the Commission:

Paragraph M2) Delete the first two lines and substitute "It is
forbidden to use a factory ship or whale catcher attached 
thereto for the purpose of taking or treating baleen 
whales except minke whales in any of the following 
areas:"

Paragraph 5 Delete the first two lines and substitute "It is
forbidden to use a factory ship or whale catcher attached 
thereto for the purpose of taking or treating baleen 
whales in the waters south of kO South Latitude".
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Paragraph 6(5)

Paragraph 7(a) 

Paragraph 7(b)

Paragraph 8(a) 

Paragraph 8(c) 

Paragraph 8(d)

Paragraph 9(b) 

Paragraph 13(a) 

Paragraph 13(d)

Delete the sub-paragraph and substitute the following: 
"It is forbidden to use a factory ship or whale catcher 
attached thereto for the purpose of taking or treating 
sperm whales in the waters between kO South Latitude 
and kO° North Latitude".
Delete first two lines and substitute "It is forbidden 
to use a factory ship or whale catcher attached thereto 
for the purpose of taking or treating baleen whales • 
(excluding minke whales) in"
Delete all words in second line before "sperm" and 
substitute "It is forbidden to use a factory ship or 
whale catcher attached thereto for the purpose of taking 
or treating"
Delete "whale catchers attached to factory ships" in 
second line and substitute "factory ships or whale 
catchers attached thereto"
Delete fourth line and substitute "all factory ships or 
whale catchers attached thereto under the jurisdiction 
of each Contracting"
Delete last sentence and substitute "The taking or 
attempting to take baleen whales by factory ships or 
whale catchers attached thereto shall be illegal in 
any waters south of kO South Latitude after midnight 
of the date so determined"
Spmnd. TTiird and "Fourth Tines, delete "for delivery to 
factory ships or land stations"
First line, delete "delivery to" and substitute "treat 
ment by" 
Delete up to and including "immediately" in the second
line and substitute "The information specified in sub- 
paragraph IcTofthis paragraph shall be entered 
immediately by a factory ship"

17. Exclusion of the North Pacific Ocean and its Dependent Waters North of 
the Equator from the Restrictions on the use of the AntarcticFactory Ships. 
The Technical Committee considered a proposal by the Japanese delegation to 
amend paragraph 11 of the Schedule to remove the exclusion of the North Pacific 
Ocean from the ban on using in other areas in the same season factory ships 
which had operated in the Antarctic. The purpose was to rationalise the 
whaling industry which at present had to maintain two kinds of factory ships, 
one for the Antarctic and the other for the North Pacific. The Japanese 
proposal was agreed to subject to the addition of a proviso that catch limits 
for the area were established. It was also agreed on the proposition of the 
Commissioner for Norway, that rainke whales should be excluded from the terms . 
of the paragraphs. The following amendments to paragraph 11 of the Schedule 
recommended by the Technical Committee were approved by the Commission:

Second line, after "baleen whales" add "apart from minke whales" 
Third line, after "area" add "except the North Pacific Ocean and its 
dependent waters north of the Equator"
Fourth line, after "season" add "provided that catch limits in the North 
Pacific Ocean and dependent waters are established as provided in 
paragraph 8(f), (g) and (h)"

18. Bryde's Whale. At its 21st meeting the Commission agreed on the proposal 
of the Scientific Committee that sei and Bryde's whales should be recognised 
as distinct species and that appropriate amendments to the Schedule should be 
placed on the agenda for the 22nd meeting. The Technical Committee considered 
the proposed amendments and on the Committee's recommendation the Commission 
approved them as follows:
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Paragraph 8(b)(3) After "sei" add "or Bryde's" 
Paragraph 9(a) First line, add "Bryde's" after "sei",

fourth and sixth lines, j*dd "and Bryde's" after "sei" 
Paragraph l8(l)(i)Between sixth and seventh lines add'"Bryde's whale"

(Balaenoptera edeni or brydei) means any whale known by
the name of "Bryde's whale" 1 , 

(ii) Delete "and shall be taken to include Bryde's whale
(B. brydei)" from last two lines at foot of page 7-

19. Infractions. The Technical Committee appointed a sub-committee to 
consider the details of the infractions of the Convention as reported by the 
whaling countries. The Sub-Committee reported a slight increase in the number 
of infractions expressed as a percentage of the total catch and that the 
percentage for sperm whales continued to be higher than that for baleen whales. 
The Sub-Committee did not consider a specific recommendation was warranted but 
pointed to the continuing need for each whaling nation to enforce measures 
designed to keep infractions to a minimum.

20. International Observer Scheme. The Technical Committee again proposed 
that the International Observer Scheme should be implemented and a number of 
Commissioners urged strongly that steps should be taken to bring into operation 
the Scheme already approved by the Commission. The view was expressed that the 
Scheme should cover all whaling areas and land stations as well as pelagic 
expeditions. The Chairman pointed out that there was no disagreement as to the 
necessity of implementing the Scheme and the countries concerned were urged to 
implement it as soon as possible by themselves putting forward concrete proposals.

21. The Commission's 21st Report. The draft report which had been circulated 
was approved subject to minor drafting amendments to which the Secretary drew 
attention and the addition of some of the statistical details that were 
awaited from the Bureau of International Whaling Statistics.

22. Collection of Catch, Effort and Length Distribution Data. The Director 
of the Bureau of the International Whaling Statistics included in his report 
(para 5) a note on the progress that had been made in the collection of this 
data on behalf of the Commission. The Scientific Committee reviewed the 
progress that had been made and recommended the payment of a further sum of 
£500 towards the Bureau's costs in this connection.

23« Finance. The report of the Finance and Administration Committee was 
considered by the Commission.

(a) The Statement of Income and Expenditure for 1969/70
The statement showed that expenditure amounted to £6,630 compared with 
£5,813 in 1968/69- The increase arose mainly from pay awards during the 
year to the staff of the Ministry of Agriculture, Fisheries and Food, 
higher cost of printing etc. (notably the printing of the Annual Report), 
the increased cost of the Annual Meeting (the previous one was held in 
Tokyo) and the payment made in respect of the collection of the catch, 
effort and length distribution data. Income of £5,701 was lower by £1^6 
on the previous year. It comprised £5,250 representing the contribution 
of £350 from each of the 15 Contracting Governments and gVpl interest 
on the funds invested. Expenditure thus exceeded income over the year by 
£929. The Commission approved the statement on the recommendation of the 
Finance and Administration Committee.

(b) The Estimate for 1970/71
The estimate showed an increase on most items of expenditure due to higher 
costs and staff pay awards. It included £500 contribution to the National



Institute of Oceanography towards the costs of its whale marking 
operations and a further contribution of £500 to the Bureau of 
International Whaling Statistics for the work on collecting and 
processing catch, effort and length distribution data as recommended 
by the Scientific Committee. The Commission approved the estimate as 
recommended by the Finance and Administration Committee.

(c) Amount of Contribution
The Finance and Administration Committee recommended no chamge in the 
amount of contribution from Contracting Governments. It took note, 
however, of the expected increase in expenditure and reduced income in 
1970/71 which would have the effect of reducing the accumulated balance 
to £2,617, and recommended that, subject to the usual review at the next 
meeting, the rate of contribution should be increased by 10/£ for 
1971/72. The Commission accepted the recommendations of the Committee.

2k. Date and Place of Next Meeting. The United States Commissioner stated 
that he was authorised to invite the Commission to hold its meeting in 1971 in 
Washington DC. This had been considered by the Finance and Administration 
Committee. It felt that in view of the advantages to the Commission the 
invitation should be accepted although it had not been sent formally to the 
Commission before the meeting. The Committee accordingly recommended that the 
meeting should be held in Washington during the week commencing June 21, 1971. 
The Commission unanimously accepted the Committee's recommendation and expressed 
sincere thanks to the United States Government.

25. Statements by Observers from other Organisations. Statements were made by 
Mr L K Boerema of the Food and Agriculture Organisation, Mr R S Fitter of the 
Fauna Preservation Society, Mr C Platt of the International Society for the 
Protection of Animals, Dr C W Holloway of the International Union for 
Conservation of Nature and Natural Resources, Mr S McVay of the International 
Association of Game, Fish and Conservation Commissioners and Dr R S Payne of 
the World Wildlife Fund.

26. Constitution of Committees. The membership of the Commission's 
Committees for the year was as follows:

Technical Committee: Australia, Canada, France, Japan, Norway, South Africa, 
Union of Soviet Socialist Republics, United Kingdom and United States of 
America. Dr J L McHugh (United States of America) was elected Chairman.

Scientific Committee: Australia, Canada, France, Japan, Norway, Union of 
Soviet Socialist Republics, United Kingdom and United States of America. 
Dr D G Chapman (United States of America) was elected Chairman.

Finance and Administration Committee: The Chairman of the Commission 
nominated representatives from Canada, France, Japan, Norway and the Union 
of Soviet Socialist Republics. Dr W M Sprules (Canada) was elected Chairman.

I Fujita 
Chairman



APPENDIX IV 

REPORT OF THE SCIENTIFIC COMMITTEE

1. The Connittee met at 9:30 a.m. on 1^ June 1971 and following days in
the International Conference Suite, Department of State Building, Washington,
D.C. under the chairmanship of Dr D.G. Chapman.

2. There were present: 

Australia 

Canada

Japan

Norway 

South Africa 

U.K.

U.S.A.

U.S.S.R.

Observers

J.L. Bannister

K.R. Alien 
E.D. Mitchell

Y. Fukuda 
S. Ohsumi 
H. Omura 
K. Yonezawa

A. Jonsgaard 

P.B. Best

S.G. Brown 
R. Gambell

D.G. Chapman 
D.W. Rice

K.V. Ivashin 
Y.B. .Ryazantsev

L.K. Boerema (FAO) 
C. Holloway (IUCN)

RESEARCH AND INFORMATION

3. Progress reports and numerous other papers were available to the 
Committee. These are listed in Annex B with the numbers that were used 
to identify them.

A-. The Committee received information from several members on the status 
of special permits issued during the past year and on the status of the 
reports on the results of research derived from the collection of such whales. 
The special permits generally relate to research items that are useful and 
important and reports on such research have been forthcoming with satisfactory 
promptness.

5» Mr Brown provided a summary table (Annex C) showing the number of whales 
marked by area and species in the past year.

6. The sighting programme for prohibited species was considered; each 
member indicated the way in which the reports from the programme are 
handled in his country. A new sighting form (Annex J)) was developed and 
is recommended for future use. It was agreed that members of the Committee 
should take responsibility for the sighting data for their own country and 
could use the form developed by the Committee. They could, however, use
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forms requiring additional detail if so desired. It was also agreed that 
members would take the responsibility for reporting the data (or appropriate 
summaries thereof) to the Committee as part of their annual Progress Report, 
together with whatever additional analysis they deemed appropriate. It was 
also agreed that the Secretary of the Commission should continue to transmit 
to and collect from whaling countries not represented on the Scientific 
Committee the standard form.

7. The Committee expressed its appreciation of the co-operation of whaling
operators who have reported sightings of prohibited species and asks that
the Secretary write asking for co-operation of other operators in this natter.

8. The Committee requests the Secretary of the Coonission to send a letter 
of thanks to the participants of the sighting programme by S.C.A.R. and 
suggests that the programme now be terminated. It also expresses thanks to 
Mr. Brown for his careful analysis of the last three seasons' observations 
(SC/12).

STATUS OF STOCKS

SOUTHERN HEMISPHERE BALEEN WHALES 

Fin Whales

9. The Committee discussed at length the papers (SC/1, SC/2, SC/8, SC/9) 
bearing on status and yields of the Antarctic fin whale stock, particularly 
those aspects having to do with the rate of recruitment and those that have 
raised doubts concerning the analysis of this stock. One of these has to do 
with the age at sexual maturity (cf. Table 1, p.6 of SC/2). The differences 
of the estimated age of sexual maturity could be real Area differences or 
could be due to differences of interpretation. It is therefore desirable to 
have an exchange of material for comparative purposes to ensure that stand 
ardization of readings is achieved.

10. Papers referred to in paragraph 9 and additional studies by the Committee 
provide estimates of recruitment by the method of Alien using actual data 
and by the models of Ohsumi using estimates of changes in the basic parameters. 
The changes of the stock under the various models and as estimated directly 
were also considered. Present stock size estimates fall between 70 and 82 
thousand. However the Committee was unsuccessful in reaching a single 
estimate for the sustainable yield in 1971/72.

The different positions are summarized in the following two paragraphs."

11. Alien's estimates of sustainable yield using the actual estimated 
recruitments of recent years calculated in two ways are 1.2 thousand, and 
2.2 thousand (average 1.7 thousand). Estimates of the recruitment vary both 
between methods and between years. In addition it must be recognized that 
recent recruitments have come from the larger parent stocks of the early 
1960's. These considerations have been taken into account in the estimates 
of sustainable yield in this paragraph. Dr. Chapman calculated the sustain 
able yield using Japanese population estimates and Japanese recruitment 
rate estimates, with natural mortality rate held constant, and obtained an 
estimate of 2.7 thousand for the sustainable yield. The average of Alien's 
and Chapman's estimates is 2.2 thousand, which all members of the Committee, 
except Japan and USSR, believe is the best estimate of the 1971/72 sustain 
able yield. All members of the Committee, except Japan and USSR, also believe 
that there is no direct evidence that the Antarctic fin whale population has
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increased in the past five years.

12. Japanese scientists are convinced that the estimates as calculated 
above are too low to be realistic. Their best estimate of sustainable 
yield is 3»9 to 4.6 thousand. They also calculated the annual values of 
available yield in recent years from Alien's population estimates and 
obtained 3.8 and 5.4 thousand (average 4.6 thousand) for 1970/71.

13. Japanese scientists consider that the population of Antarctic fin 
whales has been increasing since 1964/65 and hence recruitment has been 
increasing since 1969/70, and that it is certain that catches since 1964/ 
65 have been below the available yield. Recruitment in the coming season, 
the bulk of which is to come from the parent stock of 1966/67, is expected 
to be no smaller than that of last year, confirming that the available 
yield in the coming season is well above 3»000.

14. The Soviet delegate believes that the method used by Alien provides 
too low estimates of the available yield to seem realistic for the 
Antarctic stock of fin whales of 70 - 82 thousand. He notes that the 
Japanese estimate is even somewhat smaller than their recalculation of the 
1970/71 available yield from Alien's population estimates. A combined 
value between the two estimates appears to be more realistic and would 
reflect the potential of the present stock of the Antarctic fin whales.

Sei Whales

15. The Committee had before it some analyses of South African data and 
of sightings by Japanese expeditions (SC/23i SC/1) but few new analyses 
for other Areas. Concern was expressed because of the sharp decline in 
CPDE and sightings both off the east coast of South Africa and in Area 
III. It was agreed that more analyses of all sei whale stocks are needed, 
particularly using biological data. This is made more feasible by the 
new method of treating sei whale earplugs for age determination developed 
by Mrs. Lockyer (SC/Ll). It was agreed that it would be useful to exchange 
sei whale material to standardize age determination. Mr. Gambell will 
co-ordinate this study and that for fin whales referred to above.

16. Despite the declines in CPUE and in sightings in Area III, there is 
insufficient basis for a change in the estimate of sustainable yield. Ve 
therefore retain the estimate of 5000. The present total population 
level may be above the level which gives maximum sustainable yield, though 
the population also could be below this level in some Areas*

Blue, Humpback and Right Whales

17. Data on sightings of these species by Japanese expeditions were 
analysed by their scientists and reported in SC/L. The blue whale sighting 
index which includes pigmy blue whales shows a slight tendency to increase 
but the other two species show no such tendency.

Sperm Whales

18. The Committee had received during the year data summaries on sperm 
whales from the Bureau of International Whaling Statistics. During the 
past year FAO has received no new age length keys; members are urged to 
supply FAO with new age length keys as they are developed.
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Southern Hemisphere

19- The Committee reports that catches in the Southern Hemisphere in the 
past season have been

Pelagic N of ko S S of **O S Total 
1970/71 31^6 27^5 5891

Coastal Australia South Africa South America Combined
<?£ Total & $ Total <? $ Total Total

1970 776 23 799 983 3V| 1824 1512 4135

This represents a slight increase over 1969 in both operations.

20. The Committee reviewed analyses by Ohsumi (SC/3) , by Garabell (SC/10) and 
a general paper on sperm whale biology by Best (SC/13) • In general the CPUE 
data (available for pelagic operations outside the Antarctic baleen season 
and for coastal operations) show no clear trends. For the stock off Durban, 
which is assumed to include those sperm whales in pelagic areas in the southern 
hemisphere from 20 E to 70 E, a model developed by Gambell plus an estimate 
derived from Japanese sightings were considered. The mean of the estimates of 
the size of this exploited stock is about 30,000 with a sustainable yield of 
1200 from each sex. This compares with a recent level of annual catches of 
about 2,000 males and 900 females. Although there has been no decrease in 
CPUE and in sightings and also it is unclear whether there is a surplus of 
males, it seems wise to prevent any increase in the male catch.

North Pacific

21. In the North Pacific sperm whale catches have been
°* $ Total

1969 11329 3605

1970 11236 3579

The Committee reviewed a population model by Ohsumi and Fukuda (SC/6) amplify 
ing their results of last ye&r. This confirms the conclusion reached last year 
that the accumulated surplus of males has now probably been removed and the male 
population stands at about the level giving the maximum sustainable yield of 
males. The female population level is still above the level giving the combined 
maximum sustainable yield. The maximum sustainable yields are estimated to be 
4800-6700 (males) and ^900-5100 (females).

22. The Committee recommends that catches of males be kept within the sustain 
able yield noted above; it recognizes the difficulty of establishing appropriate 
regulations to do this and urges that steps be taken as rapidly as possible to 
review the possibilities of achieving the objectives by such means as size
limits, regional restrictions, quotas or combinations thereof.

North Pacific Baleen Whales 

Fin, Sei and Bryde's Whales

23. Catches of fin, sei and Bryde's whales in the North Pacific have been

Fin whales Sei whales Bryde's whales

1969 1276 5158 89

1970 1012 4504 139
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2A-. The Committee reviewed the updated analysis included in SC/5. This 
indicates that the present available yield of fin whales is about 1100 
(range 1020-1150) and is expected to decrease over the next one or two years, 
since parent stocks have been declining. The present stock level is about 
12-13 thousand below the level giving maximum sustainable yield. If catches 
are reduced below the present available yield, the surplus would help rebuild 
the stock towards the level of maximum sustainable yield.

25* In regard to sei whales this analysis indicates the present available 
yield to be 3130-33^0. The present population levels are very close to the 
level giving maximum sustainable yield west of 180 , but probably above this 
level east of 180 . The Committee wishes to remind the Commission of its 
statement of last year that "Since the size of the surplus is uncertain and 
higher levels of catch reduce the surplus more rapidly, the Commission is 
urged to take steps to ensure that the sei whale stocks are not reduced to 
the level below that giving maximum sustainable yield. The danger of this 
can be reduced if the level of catch is reduced from the present level". 
The Committee believes that this makes necessary a further considerable 
decrease in the level of sei whale catch in 1972.

26. In regard to Bryde's whales in the western North Pacific, the recent 
average annual catch of 200 to J>00 appears to have been taken from a popu 
lation of about 5,000 to 18,000, probably above the level giving the maximum 
sustainable yield, which is now roughly estimated as 300 to 600 (21st Report, 
Annex J.).

Other Species

27. Japanese sighting data (SC/5) show that blue and humpback whale populations 
remain at low levels with perhaps a slight tendency for the blue whale stocks 
to increase. Sight whale sightings remain extremely low. This year's 
estimate of the California gray whale stock (SC/21) is still at about 
11,000 as it has been for the past three seasons.

North Atlantic Baleen Whales

23. The Committee reviewed the analyses of northwest Atlantic stocks (SC/1^, 
SC/2^) and.received an oral report from Dr. Jonsgaard on stocks off Norway. 
A preliminary review of the northwest Atlantic fin whale stocks suggests 
that the present Nova Scotian stock is about half the unexploited stock level 
and the quota for this stock may need to be reduced. The stock fished by 
the Newfoundland stations may still be above the level giving maximum sustain 
able yield. There is need for further study of stock and recruitment levels 
in the northwest Atlantic. Dr. Jonsgaard stated that fin whale stocks off 
the southwest coast of Norway and off the Faroe Islands are considerably 
depleted and need further protection.

Minke and Other Small Whales

29. The Committee reviewed data on recent catches of minke whales in the 
Antarctic, off South Africa and in the North Atlantic and noted the recent 
expansion of Norwegian whaling in the latter area. The Committee urges 
members to obtain additional data on their countries' minke whale operations 
and provide further analysis to the Committee.

30. For the Antarctic minke whales the Committee had an analysis by Ohsurai 
(SC/if) . The present population is estimated to be about 150-200,000. A 
preliminary estimate of the maximum sustainable yield of this stock is 
5000. This figure is sublet to revision as data become available if this



stock is exploited and of course it is understood that at this tiae the stock 
has a surplus available for catching.

Data Collection and Other Matters

31. The Committee expressed its thanks to the National Institute of Oceanog 
raphy of the United Kingdom and to Mr. Brown for efforts in distributing 
marking data. The Committee received information on the increased cost of 
whale marks and it also expressed a very urgent need for increased marking 
of sperm whales in the southern hemisphere. It recommends continuation of 
the coordination of the whale marking programme by N.I.O. and urges the 
Commission to consider the possibility of an increase in its support of the 
international marking scheme. If this is not possible, support at the 
previous level should continue.

32. The Committee notes that FAO is willing to continue to provide age data 
as age length keys are supplied by members. Appreciation is expressed to 
Mr. Boerema for this and members are urged to supply him with the necessary 
keys or data.

33- The Committee accepted a report from the subcommittee on central storage 
and processing of catch, effort and length statistics on the provision of 
data summaries by the Bureau of International Whaling Statistics. This report 
is included as Annex E.

3^. The Committee recommends that a special sperm whale stock assessment 
meeting be held well in advance of the next Commission meeting. If this 
recommendation is accepted it is suggested that Mr. Gambell be asked to 
convene the meeting.

SUMMARY AND RECOMMENDATIONS TO THE COMMISSION 

A. Antarctic Baleen Whales

1. The Committee was again unsuccessful in reaching a single estimate for 
the sustainable yield of fin whales in the Antarctic in 1971/72. All Committee 
members except Japan and USSfi believe that the best estimate for 1971/72 is 
2200. Japanese scientists believe the best estimate for 1971/72 is *f250.

2. The estimated sustainable yield of sei whales in the Antarctic in 1971/72 
is about 5iOOO. The present total population level may be above the level 
which gives maximum sustainable yield, though the population could be below 
this level in some Areas. Particular concern was expressed about Area III 
stocks.

3« The Committee noted with pleasure that baleen whale catches in the North 
Pacific have now for two seasons been regulated by means of separate quotas 
for individual species, and that it has evidently been practicable for the 
industry to operate under such an arrangement. It, therefore, strongly urges 
the Commission to replace the Blue Whale Unit by separate species quotas in 
the Antarctic. It emphasizes that this is the most effective way of holding 
the catch of each species at levels which will ensure that no further decline 
in the stocks occurs and that the fin whale stock can be built up to a more 
productive level.

*f. The Committee sees no reason for closing the Sanctuary.

5- In regard to the opening date, the Committee wishes to reiterate its 
recommendation of the last six years that it would prefer to see no earlier



opening date than the one now in force and sees no reason for recommending 
any change in the closing date.

6. The Committee recommends no change in the ban on killing blue and hump 
back whales in the waters south of the Equator.

B. Sperm Whales

7. Further analysis and new population models are needed for sperm whale 
stocks and it is recommended that a special stock assessment meeting be held 
early in 1972.

8. An assessment is now available for the area between 20 E and 70 E in the 
southern hemisphere and the Committee considers it wise to prevent any 
increase in the male catch in this area.

9. The Committee notes that the estimated maximum sustainable yield of males 
in the Norrh Pacific Ocean is 4800—6700 and that the male sperm whale stock 
has now reached a level at which there is little or no furtner surplus. The 
Committee recommends that catches of males be kept within this sustainable 
yield; it recognizes the difficulty of establishing appropriate regulations 
to do this and urgea that steps be taken as rapidly as possible to review 
the possibilities of achieving the objectives by such means as size limits, 
regional restrictions, quotas or combinations thereof. The female population 
level is still estimated to be above the level of maximum sustainable yield; 
the maximum sustainable yield of females is estimated to be ^900-5100.

C. North Pacific Baleen Whales

10. The best estimate of the present sustainable yield of fin whales in the 
North Pacific (excluding the East China Sea) is about 1100. The present 
stock level is about 12-13 thousand below the level giving maximum sustain 
able yield. It is recommended that total catches of fin whales at land 
stations and in pelagic operations should be held below 1100.

11. The present sustainable yield of sei whales is about 3200. While the 
present population level may be above that which will give maximum sustain 
able yield, the Committee suggests that at the present level of catches any 
such surplus will soon be depleted. The Committee believes that this makes 
necessary a further considerable decrease in the level of sei whale catch 
in 1972.

12. The Committee recommends no change in the present ban on killing blue 
and humpback whales in the North Pacific.

D. North Atlantic Baleen Whales

13« The Committee recommends further study of these stocks so that appropri 
ate regulations may be established.

14. The Committee recommends no change in the ban on killing blue and hump 
back whales in the North Atlantic.

E. Minke and Other Small Whales

15 • Preliminary estimates of the population size and maximum sustainable 
yield of rainke whales in the Antarctic are 130-200,000 and 5»000 respectively 
and the stock is essentially unexploited.
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F. General

16. The Committee recommends continuation of the arrangements with the 
National Institute of Oceanography whereby it acts as a central agency for 
whale marking data and recommends that the Commission continues to give 
financial support to the international marking scheme at least at the previous 
level.

17« The Committee recommends continuation of the arrangements with the Bureau 
of International Whaling Statistics to act as a central agency for the catch, 
effort and length distribution data and recommends th$t the Commission budget 
£500 for this work.

18. The Committee requests that the Secretary send a letter of thanks to the 
participants of the sighting programme by S.C.A.R. and inform them that the 
programme should now be terminated.

19« The Committee recommends that the Commission request continued cooperation 
of the whaling companies in reporting sightings of prohibited species in all 
areas.
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ANNEX A 

SCIENTIST C COMMITTEE

Agenda for Meeting beginning 9.30 a.m. Monday 14th June, 19"1 at the Department 
of State, International Conference Suite, Washington, D.C.

1. Research and Information

1.1 Progress reports, including reports relative to special permits.

1.2 Progress of whale marking and whale mark recoveries. Commission's 

contribution to whale marking.

1.3 Heports of previous season's catches.

1.4 Data analyses and reports of national groups.

1.5 Sighting programme; consideration of forms for sighting data and

of the data reports from 1969/70 season. Analysis of sighting data.

2. Status of Stocks and Eecommendations to CnTnrnjssion

2.1 Southern Baleen whales. Commission Agenda Item 17 (c), (d), (e).

2.11 Pin whales.

2.12 Sei whales.

2.13 Other species including Blue and Humpback whales.

2.14 Consideration of Blue whale unit.

2.2 Sperm whales. Commission Agenda Items 7» 17 (j).

2.3 North Pacific Baleen whales. Commission Agenda Items 8, 17 (g), (h)>

(i).

2.31 Fin whales.

2.32 Sei and Bryde's whales.

2.33 Other species including Blue, Humpback and Gray whales.

2.4 North Atlantic stocks.

2.5 Minke whales. Commission Agenda Item 9» 17 (f) •

3. Data Collection and Other Matters

3.1 Review of the arrangements for exchange of data and for collection 

by a central agency; continuation of stock assessment work.

3.2 Data arrangements for Antarctic stocks.

3.3 Data arrangements for North Pacific stocks.

3.4 Data arrangements for sperm whales stock.

3.5 Need for special studies and/or meetings. 

4.0 Other Business.
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ANNEX B 

SCIENTIFIC COMMITTEE DOCUMENTS

OESUMI & MASAKI: Status of Stocks of Baleen Whales in the
Antarctic 1971/72.

OHSUMI: Examination of the Recruitment Rate of the Antarctic 
Fin Whale Stocks by Use of Mathematical Models.

OHSUMI: Preliminary Estimate of Population Size of the Sperm 
Whale in the Southern Hemisphere.

OHSUMI & MASAKI: Revised Estimates of Population Size and 
MSY of the Antarctic Minke Whale.

OHSUMI & MASAEI: Eighth Memorandum on the Results of Japanese
Stock Assessment of Whales in the North 
Pacific.

OHSUMI & FUKUDA: A Population Model and its Application to
the Sperm Whale in the North Pacific.

DOI: Further Development of Sighting Theory on Whales.

ALLEN: Further Notes on the Assessment of Antarctic Fin 
Whale Stocks.

CHAR'IAIT: Review of 1970/71 Catch and Effort Data together
with Further Analysis of Marking Data for Antarctic 
Baleen Whale Stocks.

GAMBELL: Sperm Whales off Durban.

LOCKYER: A Method of Bleaching Earplugs of the Sei Whale 
(Balanoptera borealis) in Preparation for the 
Counting of Growth Layers.

BROWN: Report on SCAR Whale Observations 1967/68 to 1969/70.

BEST: Biology of the Sperm Whale as it Relates to Stock 
Management.

MITCHELL: Assessments of Northwest Atlantic Fin Whale 
Stocks.

Progress Report - Australia

" " Canada

" " Japan

" " Norway

11 South Africa

" " United Kingdom
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SC/21 Progress Report - U.S.A.

SC/22 " " U.S.S.R.

SC/23 GAMBELL: The Fin and 3ei Whale Stocks off Durban.

SC/24 MITCHELL: Memorandum on Northwest Atlantic Sei TThales.
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AH1IEX C 

'SHALE MASKING - PROGRESS REPORT, 1971

S.G. Brown

YThale Research Unit, National Institute of Oceanography

(Revised)

The following information is available on whale marking during 1970 and 

in the Antarctic season 1970/71 (see Table 1).

A total of 26" whales was marked in the southern hemisphere, including 

4 blue, 16 fin, 24 sei, 2 humpback, 5 minke, 7 right and 197 sperm whales. 

136 whales were marked in the northern hemisphere, including 1 blue, 25 fin, 

27 sei, 8 humpback and 75 sperm whales. Information on the distribution of 

marking in the different regions is given in the Progress Reports on "nhale 

Research presented to the Scientific Committee.

Information is available on marks recovered from 6 fin, 3 sei and 6 sperm 

whales in the ITorth Pacific in 1970. Four marks were recovered from fin 

whales in the North Atlantic in 1970. 

Whale marks recovered in the Antarctic whaling season 1970/71

Eleven whale marks found during the Antarctic whaling season 1970/71 have 

been reported to the IT.1.0. (see Table 2). No pre-war marks were recovered 

and no marks from sei whales in the international scheme series. There are 

three marks from one fin and two sei whales in the U.S.S.R. series.

Of the seven marks from fin whales, the oldest is in the 14 year-group. 

Two in the 0-group were recovered only five days after being fired. The most 

interesting recovery is of Nos. 16335 and 13288, both fired into the same fin 

whale off Durban in August 1969 and recovered eighteen months later when the 

whale was killed on 25th February 1971 in position 43°32'S, 53°16'E. These 

marks are the first to demonstrate the migration of fin whales southwards from 

South African waters, though there are several returns showing the reverse 

migration northward from the Antarctic into these warmer waters. This whale 

was one of only five fin whales marked in South African waters in _cost-war
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years and the recovery confirms the view that the narking of even very small 

numbers "of fin whales in these waters may yield important returns.

Mark No. 16327, recovered seven years after firing, is the first return 

from a sperm whale in the international scheme series to show movement from 

one Antarctic whaling Area (17) into another (III).
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ANNEX B

INTERNATIONAL WHALING COMMISSION 

FORM TO REPORT SIGHTINGS OF PROHIBITED SPECIES

Fleet/Lead Station- Year-

MONTH

NUMBER SEEN

Blue Hump 
back

Right Other2/ EFFO]

J/ To be filled in for each area monthly for as many months as 
operations were carried out.

2/ Gray, bowhead (or Greenland Right), Pigmy Right

3/ For example, number of catches X number of days worked.



AH2T2X E

RETORT OP TEE SUSCOMOITTES 01T CENTRAL 
STORAGE AND PROCESSING 0? CATCH/EFFORT AND LENGTH STATISTICS

The Scientific Committee reviewed the information made available to the 
scientists "by the Bureau of International Whaling Statistics, and wishes to 
express its appreciation for the excellent w*? in which the data have been pro 
vided.

It noted that the data summaries of effort for sperm whales in the Antarctic 
outside the baleen whale season, and the summaries for sperm whales outside 
the Antarctic, have been prepared manually and that the basic data are not avai 
lable on cards. The available gunwyrieB are sufficiently detailed for most 
purposes, and computer processing is, therefore, not considered to be necessary 
at this stage.

The Committee requests annual updating of the data presently provided. 
(Antarctic baleen whale data and world-wide sperm whale data). In addition, the 
Committee requests the detailed tables of ths Antarctic catch and effort 
species, sex, month, 10C square and country which are available for the year 
196ii/65 till the present for baleen whales be extended backwards as far as 
possible. Farther it requests tables of the Antarctio oatch during the baleen 
whale season of sperm whales by sex, month, 10° square and country for the pre 
sent season and as far back as possible.

The Committee also requests the BIWS to prepare tables showing time series 
of the catclies of fin, Boi and sperm whales by sex and statistical Area in the 
Antarctic and distribute those to tha members receiving1 special material.

For these purposes,it recommends that the Conmisaion continue to provide 
the BIWS with the necessary funds to carry out this work, For this work, it 
suggests a sum of £500 in 1971/72 and similar sums in future years until the 
work is completed.

The Committee noted that Table r -in the odd numbered vo1iim«8 of the Inter 
national whaling Statistics, referring to the USSR catches in the North Paoi- 
fio, boars the heading Kamtohatka. The catches axe made by pelagic operations 
in the North Pacific, and it is, therefore, recommended that the heading ie 
changed to North Pacific and Bering Sea (USSR). The word (japan) should be 
added to the heading of Table q. Similar changes should be made in Tables g and h.



A5NEX P

FDETHER NOTES ON TEE ASSESSMENT OP 
ANTARCTIC FIN WHALE STOCKS

by
K Radway Alien

Fisheries Research Board of Canada 
Nanaimo, BC, Canada

1. CHANGES IN SEX RATIO AND DIFFERENCES IN MORTALITY RATE BETWEEN SEXES

During the history of Antarctic whaling there has been a fairly steady 
reduction in the proportion of males in the catches from about 55^ "to about 
45$. In a paper presented to the 1970 Annual Meeting of the Scientific 
Committee the author examined the possibility that this change could be 
accounted for by a difference in the natural mortality rates of the two 
sexes. He showed that this would require a combination of a value of M for 
males of 0.035 with a value for females of 0.02. The Special Meeting on the 
Assessment of Antarctic Fin Whale Stocks in Honolulu in 1970 had noted that 
0.035 *as the most likely value for M for males but it found evidence that 
the value for females was higher than this. There was thus a discrepancy 
between these results. This analysis, however, made no allowance for the 
fact that the fishing mortality rate for females is reduced by the 
protection of females accompanied by calves. Shimadzu had estimated the 
proportion of females protected in this way as 0.2.

The model has now been revised to include this effect and it haq been found that 
a combination of values of M of 0.035 for males and 0.045 for females with a 
protection factor for females of 0.2 will account very largely for the observed 
changes in the sex ratio of the catches. This is shown in Figure 1 for each 
of Areas II-VI and for the Antarctic as a whole for the period up to 1963. £» 
the Figure the dots represent the observed sex ratios and the continuous lines 
the expected values. It will be seen that a very satisfactory fit is obtained 
for almost all Areas.

It appears that a differential natural mortality rate between sexes which is 
based on independent evidence, together with the observed rate of protection 
of females with calves, will account effectively for a very large degree of 
the actual changes which have occurred in the sex ratio in the catches.

2. ESTIMATED POPULATIONS BY AREAS

The least squares method has also been applied to estimate the populations 
independently for each of the Areas II-VI and for the Antarctic as a whole. The 
estimates have been based on catch and effort data for the period 1954 to 19^3 
when results were least affected by the taking of other species, and the 
natural mortality rates, and female protection rate referred to above, have 
been used. The recruitment rates have been calculated from the age distri 
butions for each area separately using data up to 19&6 supplied by Dr Ohsumi, 
and using the length distribution of the catches and the area age-length keys 
supplied by Dr Ohsumi for more recent year?. The results are summarized in 
Table 1. Estimates were not made for Area I due to the limited amount of 
catching done in this area. The agreement between the total for the 
individual areas and the combined total is generally quite good. It appears 
from these results that approximately half of the entire population is in 
Area m at the present time.



3. FACTORS AFFECTING TEE CATCHABILITY COEFFICIENT (q)

The analysis also provides estimates for each Area of the value of q, and 
these are shown in Table 2. It will be seen that although the estimate for 
the Antarctic as a whole is, as would be expected, much lower than that for 
any of the individual statistical area there are also quite large 
differences between the Areas themselves. Since q is "the instantaneous rate 
of catching by a unit of effort, it may be standardized to permit comparison 
between different statistical trea by multiplying it by the size of the 
surface area in each case. This has been done in Table 2. The surface areas 
of the statistical areas have been calculated approximately, making allowance 
for any land masses or permanent ice in them. The Table shows that even when 
this has been done, substantial differences in the value of qA remain. The 
standardized values may now be compared with measures of the size or density 
of the whale populations in the statistical areas. Table 2 therefore shows 
the estimated populations for 1959 (the mid-point of the period of estima 
tion) reduced to a standard area. To avoid any circular effects since the 
population estimates have been obtained by the same analysis as that obtain 
ing the values of q, the Table also shows the total catches from each 
statistical area from 1932 onwards, both in total and standardized to 
whales per 107 square miles. It is apparent that there is a. strong negative 
relationship between the population density, whichever measure is used, and 
the value of qA. The reciprocal of qA has therefore been plotted in Figure 
2 against both the 1959 population densities and the total catch densities. 
In each case a strong negative linear correlation is apparent.

It is unlikely that a relationship of this kind has applied within each 
statistical area during the time it has been exploited, because it would 
imply that the catch per unit effort remained constant as the population 
declined and this has manifestly not taken place. It seems more likely that 
this effect is caused by the whale populations being about the same density 
originally in the occupied parts of each of the statistical areas, but only 
occupying parts of the areas. The relatively constant catches per unit effort 
in all Areas in 1959» as shown in the Table, support this hypothesis.

4. RECRUITMENT RATE

Introduction of the female protection rate of 0.2 and the values of M 
referred to above, has made minor changes in the estimated recruitment rates 
when calculated with reference to the size of the parent populations. Also, 
recruitment rates have now been estimated for Areas II-VI individually. Some 
of the results are summarized in Figure 3. This shows the recruitment rate 
expressed as the number of recruits per 100 females 7 years and older in the 
parent population. The points represent this rate for each of the post-war 
years for which recruitment is complete, plotted against the size of the 
parent exploited population. It will be seen that, as in previous analyses 
of this kind which were limited to the Antarctic as a whole, the results in 
some cases show a declining tendency in the recruitment rate as the stock has 
diminished. Thus, although there appears to be evidence, both of an increase 
in the pregnancy rate and of an advance in the age of maturity, direct 
measurement of the recruitment rate so far presents no evidence of any 
compensatory rise accompanying the decline in the population.

5. SUSTAINABLE YIELD

As has been reported earlier, the annual gross recruitment rate, calculated 
from the age compositions, appears to be about 0.05 or 0.06 of the exploited 
parent stock. If the natural mortality rate is 0.04 this leads to a net 
recruitment rate of 0.01 or 0.02. Determination by difference in this way



leads to the proportionally much larger possible errors in the net rate than 
in the gross rate. It is therefore worthwhile to examine the problem further 
particularly as it affects the present sustainable yield.

Table 3 shows the estimated potential increase (equal to the sustainable yield) 
for each of the last five years calculated by calculating the number of 
recruits from the estimated proportion in the population and subtracting the 
natural mortality at tfjc of the population. This is then compared with the 
parent population assuming mean recruitment at either 4 or 5 years. The mean 
sustainable yield over these 5 years is thus estimated at 2100. This, how 
ever, is derived from a parent population of either 100,000 or 86,000 whales 
compared with the 1966-70 level which was fairly stable for the 5 year period 
at about 64,000, or with the current level of about 67,000. If, over this 
relatively short range, from 23-26^fc down to 18^ of the original population, 
the number of recruits varies linearly with size of the parent stock, then 
the continuing sustainable yield at the present stock size is given, for 5 
year recruitment by 5.285 x 67,000 - 2,680 =r 861 . The corresponding figure

100,000
for 4 year recruitment is 1,437. The mean of these values probably provides 
the best estimate of present sustainable yield by this method, and gives a 
value of 1,150.

An alternative approach is to apply the method of Schaefer and estimate 
potential increases as the sum of catch and population change, using the 
estimated population to provide the latter parameter. The results are shown 
in Table 4 and Figure 4. To avoid minor fluctuations caused by changes in 
intensity of whaling the data have been averaged over 5 year periods. The 
figure shows that the net recruitment rate remains very constant over a large 
part of the population range and declines rapidly for populations about 
300,000-350,000. This is therefore the MSY stock level, and corresponds to an 
MSY of about 10,000-12,000. Below this level the net recruitment rate, 
averaged over the estimates based on 4 year and 5 year recruitment, is about 
.033.

The continuing sustainable yield at present stock level is therefore about 
.033 x 66,000 = 2,000, with a small additional quantity still entering from 
the larger stocks of 5-10 years ago. Combining these two approaches the 
continuing sustainable yield is estimated to be in the range 1,150-2,000, 
with a median value of about 1,600.
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AMEX G

Review of 1970/71 Catch and Effort Data Together vith Further 
Analysis of Marking Data for Antarctic Baleen Whale Stocks

D. G. Chapman
Center for Quantitative Science in 
Forestry, Fisheries, and Wildlife 

University of Washington

The following review consists of two parts. The first part consists of 
a series of tables (l to 5) updating those made last year and shown in 
IWC, 21, Annex I and essentially continuing the FAO tables. The second part 
is an analysis of recent mark-recovery data. No attempt is made to analyze 
catch and effort data to determine the effects of exploitation upon the 
stocks. Catches of both fin and sei whale stocks have been close to the 
estimated sustainable level. Hence little change in CPUE is expected unless 
previous estimates have been grossly in error. No such changes are observed 
so that CPUE analysis gives some confirmation to previous sustainable yield 
estimates. Marking analysis suggests that if estimates are in error, they 
are too high rather than too low. This suggests that care should be taken 
in setting quotas.

Table 1 - Catches and effort by the Antarctic pelagic expeditions

Season

1959/60
1960/61
1961/62
1962/63
1963/61*
1964/65
1965/66
1966/67
1967/68
1968/69
1969/70
1970/71

Catcher 
Days

21,269
23,998
29,952
22,504
20,1*07
17,475
13,122
11,760
9,785
8,327
7,920
8,003

Average 
Catcher 
Tonnage

633
642
657
703
709
715
743
75^
769
787
805
-

Fin

26,415
27,374
26,338
18,668
13,870
7,308
2,318
2,873
2,155
3,020
3,002
2,888

Catches

Sei

3,234
4,310
i ^ i ~
4, f+9

5,503
8,286

19,874
17,583
12 , 368
10,357
5,776
5,857
6,151

Catch/Uncorrected 
Catcher Day

BWU

13,746
14,405
13,968
10,232
8,448
6,980
4,083
3,500
2,801
2,469
2,469
2,469

Fin

1.24
1.14
0.88
0.83
0.68
0.42
0.18
0.24
0.22
0.36
0.38
0.36

Sei

0.15
0.18
0.16
0.24
0.40
1.13
1.34
1.05
1.06
0.69
0.74
0.77

BWU

0.64
0.60
0.47
0.45
0.41
0.40
0.31
0.30
0.29
0.30
0.31
0.31



Table 2 - Percentage distribution of catcher days ir each season by area

Season

1962/63
1963/64
1964/65
1965/66
1966/6?
1967/68
1968/6°
1969/70
1970/71

Sub-
Area
IIW

13.1
12.4
41.7
28.2
4.1
-

0.4
6.7

14.7

Sub-
Area
HE

14.0
23.8
16.0
21.2
5.7
5.8
3.1
3.4
2.0

Area
III

0-?0°E

41.7
32.5
9.8
19.0
43.8
28.1
30.6
43.0
36.4

Area
IV

70-1 30°E

12.4
9.6
13.0
4.7
19.4
23.1
27.6
28.4
34.6

Area V
130°E-17C°W

5-6
16.2
17-0
19.2
15.6
27.0
23.5
15.1
8.7

Area VI
170-1 20°7/

2.7

.
7.4
11.6
16.0
14.8
3.4
3.6

Area I
120-60°W

10.5
0.5
0.5
0.2
.
.
.
_
—

All
Areas

100
100
100
100
100
100
100
100
100

Table 3 - Percentage distribution of catcher days by series

Series

Season

1962/63
1963/64
1964/65
1965/66
1966//67
1967/66
1968/69
1969/70
1970/71

D

40-50°S

22.3
22.7
33.3
54.7
44.4
36.7
47.4
66.4
73.2

A

50-6o°s

45-3
62.4
52,2
19.9
15.0
31.6
28.1
13.6
13.5

B

60-70°S

32.3
14.9
9-5

25.4
39-1
31.7
24.5
20.0
8.3

C

70-80°S

0.1
_
_
_

1.5

_
_
-

All
Series

100
100
100
100
100
100
100
100
100
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Tabla k - Effort, CatcH by Species and CPUE by Area, Zone and Month 1*70/71

Area I None

Area II Dec.

D 36-1-0
o.03;o.oo

A 180-64-2 
o.35;0.oi

B

Jan.

372-1-491 
0.00; 1.32

•»

-

Feb.

1*8-0-61 
0.00; 1.27

252-103-21* 
OJ4;0.10

36-00 
O.OOJO.OO

Mar.

U8-3-16 
0.06; 0.33

324-133-33 
0./*l;0.10

ax

April

36-2-13 
0.0t;0.36

-

m

Total

540-7-581 
0.01;1.08

756-300-59 
0.40;0.o8

36-0-0 
0.00;0.00

Area III Dec.

D 340-63-277 
0.19:0.81

A

B None

Jan.

592-27*1-101 
0.46;0.17

-

Feb.

1330-1106-1*85 
0.80; 0.35

-

Mar.

579-241-201 
0.42;0.35

24-26-1 
1.08;0.04

April

-

-

Total

2391-1684-106 
0.5S;0.37

24-26-1 
1.08; 0.04

Area IV Dec.

D 859-13-2*81 
0.02;2.89

A

B

Jan.

1001-233-1330 
0.23:1.33

455-314-21 
0.69;0.05

136-18-15 
0.13 ;O.U

Feb.

36-28-14 
0.78;0.39

215-1*6-88 
0.21:0.41

17-3-2 
0.18;0.12

Mar.

51-2-16 
0.04;0.31

-

-

April

-

-

-

Total

1947-276-3841 
0.14;1.98

S70-360-109 
0.54;0.l6

153-21-17 
0.14;0.11

Area V Dec.

D

A

B

Jan.

V

w

•

Feb.

-

-

204-74-127 
0.36;0.62

Mar.

35>37-133 
0.10;0.37

17-0-0 
0.00;0.00

•

April

119-4-25 
0.03; 0.21

.

•»

Total

476-41-158 
0.09:0.33

17-0-0 
0.00:0.00

204-74-127
0«36;0.62

_

Area VI Dec.

D None

A

3

Jan.

-

-

Feb.

_

136-52-71* 
C. 38; 0.54

Mar.

17-0-17 
0,00; 1.00

136-47-103 
0.3 5; 0.76

April

-

-

Total

•

17-0-17 
C.00;1.00

272-99-177 
0.36, -0.65

The five figures for each aonth, zone, Area ars> 
CDW (Uncorrected) - Catch of fin whales - Catch of sel whales 

CPUE (fin); CTOE (sel)



Table 5 - Catches of Sei whales by Area 1959/60-1970/71

Reason I II in 17 V VIc.

1959/60
1960/61
1961/62
1962/63
1963/64
1964/65
1965/66
1966/67
1967/68
1968/69
1969/70
1970/71

159
102

1,629
807
28
40
32
-
-
73
-
"

1,498
1,933
1 ,696
1,812
4,459
16,076
12,722
1,540

195
188

1,278
640

230
336
427

1,457
1,984
443

2,724
6,865
2,352
1,771
1,997
1,065

526
103
633
631
274

1,564
436

2,826
2,271
1,030
1,925
3,967

1,649
563
409
430

1,820
2,207
1,014
717

3,327
2,156

474
235

232
2,030
369
345
_

599
402

2,207
552
156
194

J- U OO. -L

4,294
5,072
5,163
5,482
8,565

20,330
17,527
12,350
10,352
5,770
5,330
6,151

Total 2,870 44,042 21,651 15,186 15,051 7,086 106,886
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Analysis Based Upon Mark-Recaptures for Fin Whales

Tables 6A and 6B below show the number of whales marked and recaptures 
from these marks by season of recapture for Areas III and IV since 1954/55- 
This information is taken from the I.W.C., Forn. G, compiled by the N.I.O.

Table 6A. Area III fin whale marks and recaptures by season.

Season

1954/55
1955/56
1956/57
1957/58
1958/59
1959/60
1960/61
1961/62
1962/63
1963/64
1966/6?
1967/68
1968/69
1969/70

No.
Marked

197
105

2
51
35
3

88
117
90
39
6
1

21
27

0

5
3

2
5

10
15
9
2

2

1

1
1

5
3

11
6
1
2

1

2

5
3

1
2

2
0
4
1

3

4
1

1
1

0
1

4

1
6

1

0
0

5

4
5

0

2
2

6 7 8 9 10 11 12

77703
12301

1 1

2
3 1

Table 6B. Area IV fin whale marks and recaptures by season

Season

1955/56
1956/57
1957/58
195&/59
1959/60
1960/61
1961/62
1966/67
1967/68
1968/69
1969/70

No.
Marked

14
2
8

15
62
46
5
17
14
16
7

0

1

12
3

3
1

1

1

1
1
1

1

2

2 3456789 10 11

1
1

1
2 1 1

1

Only these two Areas are shown since essentially no'marking was carried 
out in recent years in other Areas. Before analyzing this rather scant data, 
it is necessary to make some adjustment for unreported tags. Three possible 
assumptions are considered. These ares

(a) no unreported tags.

(b) the estimate of efficiency of recovery used in SM 70/F/4, compari 
son of prewar and postwar mark recoveries (data originally given 
in I.W.C. 17, pp. 34-39), may be used. This estimate for the 
efficiency of recovery is 59.2 per cent.



(c) an estimate of efficiency of recovery may be made from the 
1959/60 - 1963/64 series since for these years we have good 
estimates of the population sizes and a reasonable number of marks 
were placed. The basic data are shown in Table 7«

Season

1960/61
1961/62
1962/63
1963/64
1959/60
1960/61

Table 7.

Area

III
III
III
III
IV
IV

Estimation of efficiency of mark -recovery.

Estimated
Population

Size 1

46.4
37.4
30.025.4
18.0
18.0

Expected Mark
Recoveries
(zero year)

25.3
36.9
27.0
7.3
22.4
5.4

Actual Mark
Recoveries
(zero year)

10
15
9
2

12
3

TOTAL 124.3

1 From I.W.C. 21, Annex I, Tables 6 and 7, pp. 70-71. 

Estimated efficiency of recovery of zero year marks = 51/124.3 •= 0.41.

To obtain an estimate of population size in 1966/67 to 1969/70, we combine 
the four seasons as follows:

let C- = catch in season i, M. = number marked in season i, R. » recaptures 
adjusted.

I°iMi 
Then estimated population size - -—-—

For season zero recaptures T O.K. = 63,546 for Area III. • 

The adjusted recaptures are (a) 2

(b) 3.4

(c) 4.9

The corresponding estimates of the population for this period are 31,773, 
18,690 and 12,969. Note that the most reasonable estimate, the median 
estimate is below the extrapolated estimate from 1961/62, assuming a median 
level of recruitment (about 29,000 - cf. I.W.C. 21, p. 7l). While the 
sampling error with such few recoveries is extremely large, there is no 
evidence to support the hypothesis that recruitment is increasing and that 
populations and sustainable yields are going up. For Area IV the same 
analysis yields estimated populations for the 1966/67 - 1969/70 period as 
12,572 (no adjustment), 7,439'(median adjustment as in (b) above) and 
5,153 (adjustment of mark-recaptures as developed in (c)). All of these 
estimates are below the median extrapolated estimate which is approximately 
14,000 for Area IV.
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AMEX H

STATUS OF STOCKS OF BALEEN WHALES IN THE ANTARCTIC, 1971/72

Seiji Ohsumi and Yasuaki Masaki 
(Far Seas Fisheries Research Laboratory)

Folloving a similar method to that shown in Document No. IWC/SC/22/2U 
the states of stocks of fin and sei whales in 1971/72 are evaluated.

Doi (1971) has developed a refined theory on whale sighting and the 
new procedures have now been applied to estimate the abundances by use of 
sighting data.

1. Fin Whale

1-1. Change in CPUE

Yearly changes in catch and CPUE of fin whales caught in the Antarctic 
from 1961/62 to 1970/71 seasons are shown in Table 1.

Apparent CPUE of fin whales in 1970/71 season decreased by about 5# 
compared to the previous season, although the abundance has been gradually 
increasing since 1965/66. Apparent CPUE of sei whales in 1970/71 season, on 
the other hand, increased by about 5*5$ compared to the 1969/70 season, as 
shown in Table k t against our inference that the abundance of Antarctic sei 
whales has been decreasing. Such apparent discrepancies are due to 
unavoidable but expedient use of the overall effort instead of the possibly 
real effort for fin, sei and sperm whales respectively.

1-2. Change in abundance by means of whale sighting

Whale sighting data on board scouting boats, accompanied by Japanese 
expeditions, have been collected since the 1965/66 Antarctic season. (Table 2)

Following the procedures developed by Doi (1971), abundance of fin whales 
in waters south of UO°S in the summer was estimated by sectors. Table 2 
shows yearly change in the abundance. Sighting did not cover the entire 
Antarctic, and there are many fluctuations observed within and among areas. 
As a whole, no tendency to decrease has been observed in these years, and it 
is estimated to be 60-100 thousand even in the covered areas alone. This 
figure is close to the present population size of the Antarctic fin whale as 
estimated below.

l-3« Calculation of pomilation size and ASY

Population size and ASY in 1971/72 season are calculated in the same 
manner as in the previous report. (Table 3)

Population is steadily recovering, but it is still below the level 
giving MSY. Actual sustainable yield (ASY) in the 1971/72 season is 
estimated as 3,960 - U,650.

In the light of recent findings on the population parameters, the 
recruitment rate of the Antarctic fin whale has been examined by one of 
the authors, and it is found that K-value of Doi et. al_ (1969) needs some 
modification. Revised estimates (probably slightly different from the 
above) will be available in the near future.
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2. Sei Whale.

2-1. Change in CPUE

Table k shows yearly change of catch and CPUE of the sei whale in the 
Antarctic since the 1961/62 season.

CPUE in the 1970/71 season increased by about 5.5^ compared to the previous 
season, in conformity with increase of catch.

2-2 . Estimation of abundance by means of whale sighting

Whale sighting data since 1965/66 and Doi's new procedures (1971 ) were 
used to calculate the abundance of sei whales in waters south of 30°S . The 
average abundance by sectors during the 1965/66 - 1970/71 seasons are shown 
in Table 5.

At first glance, the abundance of sei whales may appear to be too large. 
But Doi and Ohsumi (1970 ) have already estimated that there should be 
a large adult population (S) which supports the exploitable population (N) 
of the Antarctic sei whale. If the initial level of the exploited population 
was 150 thousand the adult population that supported it could have been 
2kO thousand, plus the immature animals.

There is segregation by age in the distribution of the sei whale and 
young whales are often distributed in waters of lower latitudes. Table 5 
indicates that there are many sei whales distributed in waters north of 
UO°S even in summer.

Table 6 shows the yearly change in abundance in waters south of 
Large fluctuations are observed among sectors. But, as a whole, it is 
clearly recognized, that the sei whale has been decreasing in abundance.

2-3 . Calculation of population size and ASY

Table 7 shows an estimated exploitable population size and ASY, 
calculated in the same manner as in the previous report for the 1971/72 
season.

Population decrease was only about 900, and the present population 
level is still above the level giving MSY.

3 . Prohibited Whales

Present information on the status of stocks of prohibited whales 
are given only by means of whale sightings. The following results were 
obtained in the same way as above.

3-1. Blue Whale

About 15,000 blue whales, including pigmy blue whales, are estimated 
to be distributed in waters south of 30°S in summer. They are most 
abundant in sector HID, uost of which are assumed to be pigmy blue whales 
(Tables 8 and 9) .

3-2 . Humpback Whale

The abundance of the humpback whale is the lowest of all the large 
sized whale species. About 3,300 humpbacks are distributed in waters 
south of 30 °S in summer. No sign of increase has yet been recognised 
for this species. (Tables 10 and 11)
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3-3. Right Whale

About U,100 right whales are considered to be distributed in waters 
south of 3QOS in summer. The abundance in the lower latitudes is more than 
that in higher latitudes. (Tables 12 and 13)
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Table 2. Abundance of fin whales by means of 
whale sighting (south of 40°S)

1965/66
1966/6?
1967/68
1968/69
1969/70
1970/71

II

2,150
3,5^*0
3,540
3,540
4,920
3,5^

III

27,370
20,040
9,560

26,680
18,230
53,610

IV

30,770
56,760
39,110
23,070
25,880
8,780

V

13,640
14,320
25,600
2,010

13,640
12,240

VI

5,290
5,290
5,960
^,570
5,290
5,350

Total

79,220

99,950
83,770
59,870
67,960
83,520

Excluding Sectors IIB, IIIB and VB.

Table J>. Estimated population size and ASY of the 
fin whale

Population size ASY

Initial level 

MSY level 

1971/72 level

378,500

227,000 - 236,000 

73,900 - 82,400

9,500 - 10,600 
3,960 - 4,650
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Table 5* Average abundance of sei whales by means of 
whale sighting during 1965/66 - 1970/71

II III IV V

£ 26,

D 18,
A 4,

B +

Total 49,

1965/66

1966/6?
1967/68
1968/69
1969/70
1970/71

700 40,000 28,900 27,
2OO 28,000 31,600 45,
300 3,800 14,000 10,

+ 400 1,

200+ 71,800+ 74,900 85,

Table 6. Yearly change in abundance 
by means of whale sighting

II III IV

48,700 29,400 45,900

6,700 53,000 74,400
22,500 57,500 44,100
22,500 22,900 19,600
12,000 9,900 54,900

22,500 17,800 36,300

Table 7. Estimated population size 
AST of the sei whale

POPULATION SIZE

Initial 150,000

MSY 52,700 - 51,400

1971/72 81,650

700

200

700

500

100

VI

+

14,000

20,300

5,400

39,700+

Total

123,300+

137,000

53,100
7,300+

320,700+

of sei whales 
(south of 40 S)

V

57,400
115,300
39,200
41,200

57,400
33,600

and

AST

0

4,180 - 6,
5,080

VI

39,700
43,100
76,500
30,200
39,700
8,900

450

Total

221,100

292,500

239,800

136,400

173,900
119,100
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Table £. Average abundance of blue whales during 
Reasons 1^65/66 - 1970/71

E

D

A

B

Total

II

0

40
0
•f

40+

III

1,440

5,210
990
+

7,640+

IV

420

1,100

350
170

2,040

V

2,490

980

260

670

4,400

VI

+

0

290

580

870 +

Total

^,350+
7,330
1,890
1,420

14,990+

Table 9- Yearly cnange in abundance of blue whales 
since 1965/66 (south of 30°S)

1965/66
1966/67
1967/68
1963/69
1969/7C
1970/71

II

40
40
40
40
40
40

III

4,2^0
4,330
8,080

10,970
10,110

8,120

IV

2,040

2,120

2,110

1,990

1,920

2,040

V

4,400

4,160

3,510
4,400
4,400
5,520

VI

• 870
870
870
640
870

1,100

Total

11,610

11,520

14,610

18,040
17,3^0
16,820

Tably 10. Average abundance of humpback whales 
during seasons 1965/66 - 1970/71

2

D

A

B

II

0

300
460
+

III

240
70
260
+

IV

240

510
120

100

V

0

210

80

70

VI

+
80
370
210

Total

480+

1,170

1,290

380+

Total 760+ 570+ 970 360 660+ 3,320+
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Table 11. Yearly change in abundance cf hunroback whales 
since "the 196^/66 season (south of JO'^S)

1965/66
1966/67
1967/68
1968/69
1969/70
1970/71

II
580

1,180
760
760
510
760

III

480
330
650
570
710
^30

IV

970
2,670

480
400
930
410

V

360
530
4oo
360
360
3-bO

VI

660
660
380
660
660

1,020

Total

3,070

5,580

2,440

2,760
3,170

3,010

Table 12. Average abundance of right whales luring 
seasons 1965/66 - 1970/71

E

D

A

B

Total

II

1,070
55-0

70
+

1,690+

III

280
70

0

+

350+

IV

780
610
80
0

1,470

V

0

120

300
0

420

VI

+

70
140
0

210

Total

2,130+

1,420

590
+

4,140+

Table 13- Yearly change in abundance of right whales 
since the 1965/65 season

1965/66
1966/67
1967/68
1968/69
1969/70
1970/71

II

1,200
2,790
1,690
1,690
1,060
1,690

III

380
380
400

320

200

440

rv
1,470
1,550
1,200

890
2,670

1,080

V

420

420

;>60

310
420

400

VI

210

210

150
260
210

210

Total

3,680

5,350

4,000

3,470

4,560
3,820
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AMEX I

EXAMINATION OP THE RECRUITMENT RATE OF TIIE 
ANTARCTIC FIN WHALE STOCK 3Y USE OF MATHEMATICAL MODELS

Ceiji Ohsumi 
(Far Seas Fisheries Research Laboratory)

Introduction

As a result of extensive discussion at the Scientific Committee of the IWC, 
gaps between the estimates of the stock size of the Antarctic fin whale by 
Commission scientists have been considerably narrowed.

However, their views are still divided on the estimation of recruitment 
rates and hence of the sustainable yields. Japanese scientists 
(Doi et al., IWC/SC/21/18) considered that tiie rate of recruitment increases 
with stock size declining. They estimated the net recruitment rate, r-I', 
for late 1960's to be in the range from 0.057 to 0.C6h. Chapman (SM/FA) 
thought that the net recruitment rate in recent years would be regarded as 
constant at O.Oi;. Alien (lVC/SC/22/1 1*) maintained that the recruitment rate 
might be decreasing in recent years, averaging at 0.05. His estimate of the 
average net recruitment rate in recent years is 0.01.

Which of the foregoing three views is closer to the truth will 
eventually come to surface as time progresses. However, in light of the 
urgent need for the Commission scientists to agree on the estimation of the 
sustainable yields, the present paper will attempt to shed further light on 
the question of recruitment, making best use of the available knowledge on 
the parameters affecting the size of this whale stock.

Parameters affecting rorulation size

Using mathematical models, Japanese scientists have brought to light that 
out of various parameters affecting the size of vhale stock, the most 
important are the -following:

Pregnancy rate (p)

Age at sexual maturity of females (t^)

Age at recruitment (t c )

Natural mortality coefficient after and 
before recruitment (.'! and .'!' respectively)

(see IWC/SC/21/19, r'C/SC/22'22, I'7C/SC/22/23)

The present paper will first consider the changes in the above 
parameters with stock size in the following sections.

In the absence of the agreement of the Commission scientists on the 
stock size from the initial level, the estimates as given in I'.'C/SC/21/l8 
were used to calculate the relative stock size of different years as compared 
with the initial size. The changes in the above-listed parameters were then 
examined in the context of the calculated relative stock size.

69



l) Pregnancy rates (p)

Lavs (1062), Shimadzu (1970) and others reported of an increase :n the 
pregnancy rate vith the decline in stock size.

The International Whaling Statistics alsc publishes rre^r.ancy rates 
annually. Those quoted in Laws and the T'..r " are the rrorortior.s cf rrt--~nar.t 
whales in nature fer.ales found in the catches. rhiradzu (l"7r .', hcvever, 
pointed out that these rates did net necessarily represent true ones, since 
females acconpanied by calves and suckling whales are not represented. 
Shimadzu's estimates as given in Table 1 are amended tc eliminate thi:.. bias.

In Fig. 1 p, three smoothed curves are fitted to Shirarizu's and I'/.'fl 
data for the recruitment rate. Curve C was drawn against the I"" data in 
such a way as to eliminate the bias Between the true and apparent rates. 
The apex of this curve was determined sc as to be in accordance with the 
consensus at the Honolulu meeting that the pregnancy rate would net exceed 
0.50. Another consensus of the meeting that the rate in pre-war years was 
around 0.33 was aloo taken into consideration in determining the share cf 
Curve C.

2) Age at sexual maturity of females (tr

Ohsucii (1970) and Lockyer (1970 a and b) reported a decline in the are 
at sexual maturity of the Antarctic fin whale with stock size. Ohsunii (1970) 
estimated the age at which the sexual maturity rate became 50'^ on the basis 
of lamination counts of earplugs. Lockyer (I970a) reported the transition 
stage in the formation of laminae, which she found was closely related to 
sexual maturity. Based on this finding, s-ie (I970b) further examined annual 
variations in the ages at sexual maturity. Ohsuni and Miyao (unpublished) 
confirmed this to arrive at their estimation of this age.

The estimated ages at sexual maturity by the three authors are riven in 
Table 1. They are also plotted in Fig. It™ against stock size, and two 
smoothed curves were fitted to represent the relationship between the ace at 
sexual maturity and stock size. Trr. in Curve A is r.ade to decrease from 
11 to 6 years, whilst that in Curve B from 9.2 to 5.

3) Age at recruitment (t c )

Usually the best way to estimate the age at recruitment should be tc 
examine age-composition data. However, this is not the csse with the 
Antarctic fin whale due to the following reasons:

a) Age composition data prior to 1957 are not based on earplugs and 
hence not reliable.

b) The present age-length keys are not adequate enounh tc use for 
length data of earlier years.

Sexual maturity rates cf the Antarctic fin whale are available in the 
International Whaling Statistics, which indicate a decrease from 3C—po£ in 
the 1930's to about 70^ in the mid 1960's.
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Fig. 1. Change in population parameters (p, tm ,tc ,M and M')

with change in population level (S) for the Antarctic
fin whale.
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Fig. 2. Population model for the fin whale .
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le 1. Size of mature female stock and the values 
of relevant parameters.

Year

1930

1935
19**0
19^5
1950
1955
1957
1958
IQcO

1961
1962
196U

1Q68

C*

160

Ikl

110

111
09

72

59
53
1*2

37
32
25

30

,000

,000
,000

,000

,000

,000

,000

,000

,000

,000

,000

,000

,000

c; »

100

90

69
69
62
1*5

37

33

26

23

20

16

19

0
0

0

''1

-

.36

.1*5

.29
0.1*3

0

0

0

0

0

0

-51
.51*

-

.51*

.51*

-

.1*9

.^5

P

_

0.

0.

0.

0.

0.

0.
-

0.

0.
-

0.

-

2

28
36
25
35
39
1*0

1*0

39

37

8.7 9-9

8.3 9.8
7-5 9-5 -
7.0 9.0
6.3 o . ci —
5-7 8.5 -
5.6 - 11.5
- - -

5.5 7.5 -
10.6

_

9.2

6.0

H(.5 >

_
" 85

78
-
80

75
71*

72
70
69
63
68

77

£lo

—

k

8
-
10

13
13
-

21

22
-

20

3

E2 (/J)

—

-

-

-

-

-

-

26
-

-

15
-

-

S: Population of nature fer.ales (Doi e_t _al., 1969 1>:C/

S f : Relative stock size of nature fer.ales, putting the population in 
1930 as 100

p-j_: Pregnancy rate by the International Whaling Statistics

Po: Pregnancy rate by Shinaazu (1970)

tr_j_: Age at sexual maturity of females by Lockyer (197Cb) •

tr2: Ace at sexual maturity of fer.ales by Ohsuird and Miyao (unpublished)

tr ^: Age at sexual maturity of females by Ohsurd (1970)

\1: Sexual maturity rate by the International Whaling Statistics

Ejj Fishing rate by Doi e^ _al. (1969, r.'C/SC/21/iB)

'^2' Pishing rat,*- us computed on the basis of the stock size as agreed at 
the I'lonolulu neetinp;
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Assuming recruitment completed before sexual naturity is attained, the 
average age at recruitment (knife-edge) is obtainable by solving the 
following equations:

1 ,1

RO = ^TT-TT r .....-( 2

P c = Eo e .-....( 3 )

. . . . ( L )

1 . . . ( 5 )

. . . . ( 6 )
1 - s

— = e m c ....(7)

2S Substituting ___ in equation (7) by sexual maturity rates and tc being
known, equation (7) 1 ' can be solved for t c , if total mortality coefficient, 7, 
is estimated.

Although there are no data available for direct assessment, Z can be 
measured if fishing and natural mortality rates are estimated for particular 
years. For this purpose, fishing rates (Eo) were calculated for 195G and 
1062, since there was good agreement on the part of Commission scientists in 
respect of the estimation of stock size in these two years. The calculated 
£2 are given in Table 1. For an estimate for the natural mortality 
coefficient, O.Qk was used on these calculations. It is also possible to 
calculate t c at the initial stock level by equation (7), since Z = II, 
K = 0.055-0.OU, and the sexual maturity rate at this level is estimated to be

With tj,, determined by Curves A and E in Fig. 1 t_, we obtained two sets 
of t c each for 1958, 1962 and the initial stock level, to which two straight 
lines were fitted as shown in Fig. 1 t c . Line A 1 in Fig. 1 t c corresponds to 
Curve A in Fig. 1 tn .

k) Natural mortality coefficient after recruitment (M)

In view of the lack of more precise information on this coefficient, 
two sets of estimates were used for the purpose of this paper (Lines E and F 
in Fig. 1 II).

In Line E, II is made to decrease from 0.055 at tlie initial stock level 
to 0.035 at 0 level, whilst in Line F, M is kept constant at G.Ok. Both sets 
assume that M in recent years averages at 0.0k.
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!?) ':iar.urai r.ortality coefficient before recruitrent (' i' }

There are no data available for direct estimation of this parameter, 
however, from equations (i) to (?) ve obtain

V'ith .'!, p, t c and t^ riven, equation (3) can be solved, for *!' , which 
is the average natural r.crtality coefficient for the entire pre-recruitrer.t 
period.

L'sinr c sets of cor.bi nation of tr , t c , p and !!, tl.e following 
C estimates of ;;* were obtained as follows:—

tn , t c , p ar.d ;: Calculated values of I! 1 

A A* ~J r, 0.0 320

C.10?3 

A A' C E O.lloO

A A 1 D K 0.1200

E B' C E 0.1U60

A A 1 C F 0.1510

B 3' D F 0.156u

F B' C F 0.1972

It is very likely that the value of this coefficient changes with stoci: 
size. However, in view of the reduction in age at recruitr.ent in recent 
years, II' was regarded in this paper as constant for all stock sizes.

Estimation of the rate of recruitment

Between the following- parameters, we have:

: = p

s = e' u - ........... .(10)

h- ......... (ID

(12)

p, t c , t^, '.'. and ' a^ each stock level know- , the above equations 
.:an be solved for corresponding i; , II, s, F, F, F and C.

Then the rate of rate of recruitment (r) is calculated as; 

r =-|- .............. (15)
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Ey definition, the net recruitment rate is (riven as r - .:.

Results of calculations, by use of the above— mer.ti or.ed J sets of
combination of relevant parameters , are a? shewn in 7?-.cler. ./.'.—: (r.cc ^l:~r

3)

Discussion and conclusions

1) K-Values

Doi _e_t _al. (1969, IWC/SC/21/lu) exanined changes in k-values usin™ a 
variety of theoretical models and sugpested that X would increase s.s stock 
size declines.

In ny calculation, however, K-values were shown to rca.ch a raxinum '..'ken 
the stock size of S is 25-32fj of the initial size as shown in Fi~. 3- The 
computation in this paper also indicated that Doi £t_ _al_. (l^upVs values 
tended to be too hi.n-'n when the stock declines to less t .an 35^ of the 
original size.

2) r-Values

The recruitment rate increases to 0.075-0.102 as the stock, I', decreases 
to 20-25$ of the initial size. Below this point, r decreases as the stock is 
reduced. Table 33 and Fig. h indicate that Alien (1970)'s estimate of C.05 
would be too low to be applied to the present stock level.

3) r - M -Values

The net recruitment rate was also shown to change with stock size, 
reaching maximum of 0.0^ - O.Ob when the stock is at 20-30^ of t.ie criminal 
stock.

Taking as generally accepted that the present stock size is 20-3C/* of 
the initial size, Alien's estimate of 0.01 is obviously too low.

The present r-Ii would be in the ranr,e from O.DU to O.C6, probably 
closer to the upper figure, as indicated by the present knowledge en the fin 
whale stock in the Antarctic.

U) Further examination of the inter-dependence of relevant 
population parameters

Values of K, r, and r-M depend much on the natural mortality 
coefficient. For example, the differences between Computation IIo. 1 and 
lio. 5 are mostly explained by differences in ;; and I'.' as shown in Table 3-

It is still an open question if ••' at present ir- 0.0',. If it is close 
enough, it is hardly likely that "1 at the initial stock level was of this 
magnitude. E in Fig. 1 is, therefore, considered to be more realistic than 
F. For the same reason, the true r-l". would be closer to O. n ' than to O.CL.

The effects of the ares at sexual maturity or at recruitment ccccmc 
most pronounced when Computation IIos . 1 ar.d 2 or i'os . 3 and 4 are compared. 
When stock is not far from the unexploited condition, the difference in a~e 
at recruitment or at maturity exerts little impact on the size of r-'.'.. 
Their effects are maximized when values of il, r, and r-". attain maxima as 
shown in Fig. 3.
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0.12

o.io r i i

0.08 h

0.06

0.04

K

20 60 80 100 S

0.10

0.08

0.06

0.04 -

0.06

0.04 .

0.02 -

20

20

1_______I

40 60

60

80 100 N

- M

80 100 N

Fig. 3- i-ight examples of calculation of values-K, r, and
r-.M under the various combination of input parameters 
for population model of the Antarctic fin whale.
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Case 2 (I/oi et al., 1969

20 60 80 100 S

O.lOr

O.OSr —

0.06

0.04T

0.06

0.04

0.02r-

20

paan (1970)

60 60 100 N

20 30 .00

Fig. 4. Average and lower and upper limit of rC, r and r-M 
(solid lines) of the aight examples in ?ig.3» as 
compared with those of other authors (broken lines).
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ANNEX J

THE EIGHTH MEMORANDUM ON THE RESULTS OF JAPANESE STOCK 

ASSESSMENT OF WHALES IN THE NORTH PACIFIC

Seiji Ohsunri. and Yasuaki Masaki 

(Far Seas Fisheries Research Laboratory, Japan)

1. Introduction

During the 1970 season, 5 expeditions (3 Japanese and 2 USSR) and 7 land 
stations (1 USA and 6 Japanese) operated in the North Pacific. The catch, by 
species and by areas, is shown in Table 1.

Table 1. Catch of whales by Species and Areas in the North Pacific, 1970.

Area

American coast
Area II
Area III
Area IV
Area V
Area VI

Asian coast

Total

CDW

202
1,574
1,033
3,463
1,^55

786
2,137

10,650

Fin

5
248
128
258
238
58
77

1,012

Sei

4
929
543*

1,217
1,265

71
484

4,504

Bryde ' s

_
_
26
4o
_
73

139

Sperm

64
2,021
1,374
4,373
2,499
1,000
3,484

14,815

* Included one whale lost

The catch of fin, sei, and sperm whales was 79#» 87$ and 99$ respectively 
of the levels in 1969, but the catch of Bryde's whales increased by 56#. It is 
worthy of note that USSR expeditions caught Bryde's whales in the pelagic 
grounds for the first time in the North Pacific. Pelagic operation effort was 
concentrated in Area IV. The fin whale stock in the East China Sea is excluded 
here, because no whaling was carried out in the 1970 season as well as in 1969.

2. Fin whale

2-1. Index of abundance by means of catch statistics in the pelagic 
whaling ground

Index of abundance was calculated by means of Japanese whaling statistics 
under the following formula as shown in Table 2.

Ci: Number of catch
Ci.Ai Ai: Size of area

~ <£- ————— Wi: Effort, corrected by tonnage
Wi i : 10 degree square

The observed average during the years 1965-1970 is used for the index of 
abundance in a square of no whaling.



Table 2. Index of abundance of fin whales in the North Pacific 
ground (north of 40° N)

II III IV V VI Total

1965
1966
1967
1968
1969
1970

334
308
321
321
321
321

520
422
106
252
50

288

957
798
421
825
500
411

939
1,087
642

1,019
842
933

229
360
360
4-90
360
360

2,979
2,974
1,849
2,906
2,073
2,313

It is to be noted here for Table 2 that the recent effort does not represent 
the true effort for the fin whale. Recently the greater part of the effort has 
been directed towards sei whales, that is, there has been a shift of operations 
into the sei whale grounds and intensified selection of sei whales which have 
caused the apparent abundance indices for the fin whale possibly to be biased 
downward.

2-2. Index of abundance by means of whale sighting in the pelagic ground

Index of abundance by means of whale sighting is calculated in the same 
manner as in the previous section (Table 3)•

Table 3- Index of abundance of fin whales by means of whale sighting in the 
pelagic ground.

II III IV V VI Total

19651966
1967
1968
1969
1970

8,340
1,330
3,130
3,000
2,200
1,150

4,540
2,890
2,530
3,360
1,890
3,580

17,620
5,980
5,990
8,260
7,960
9,570

3,060
11,390
3,900
5,500
3,460
3,120

2,960
3,260
2,120
3,410
2,510
2,930

36,520
24,850
17,670
23,530
18,010
20,350

Here again it is to be noted that the estimates from the sighting data are 
not free from the biases, caused by shift of the main operations into the sei 
whale grounds. And there seems to have been no marked sign of decrease observed 
for the recent five years.

2-3. Estimation of population size based on population model

In the previous report, an evaluation by means of a population model and 
catch statistics was introduced to the fin whale stock in the North Pacific.

The present state of the fin whale population is re-evaluated as shown in 
Table 4.

The catch in 1970 was lower than AST, so that the population size in 1971 
has increased somewhat compared with that in 1970, and the AST in 1971 is 
1,020-1,150 in the total North Pacific. However, the present population level 
is much lower than the level which gives MSI.



Table 4. Population size and AST 1971

Asian side American side Total N. Pacific

Initial population size
MSY level population
MSY
Population size in 1970
Catch in 1970
Population size in 1971
ASY in 1971

17,000-18,000 
10,600-11,300

Wo- 510 
5,080- 7,540

373 
5,150- 7,650

400- 460

25,000-27,000
15,600-16,900

700- 760
7,890-10,130

639
8,050-10,340 

620- 690

42,000-45,000 
26,300-28,100
1,180- 1,270 

12,970-17,670
1,012 

13,200-17,990
1,020- 1,150

3. Sei whale

3-1. Index of abundance by means of catch statistics in the pelagic whaling 
ground

The indices of abundance of sei whales in the pelagic whaling ground, derived 
in the same way as above, are shown in Table 5«

Generally speaking, there has recently been no sign of marked decrease 
observed.

Table 5. Index of abundance of sei whales by means of catch statistics

II III IV VI Total

1965
1966
19671968
1969
1970

1,014
1,093
1,029
1,029
1,029
980

1,464
1,467
1,133
3,305

606
826

1,340
2,211
1,836
2,164

469
952

698
1,382
2,215
2,302
1,024
1,107

71
1,269
1,270
2,466
1,269
1,268

4,588
7,423
7,482

11,267
4,398
5,134

Since 1968, the total index appears to have decreased, although there are 
large fluctuations involved among areas and years.

Table 6 shows the indices of abundance by means of whale sighting. 

Table 6. Index of abundance of sei whales by means of whale sighting

1965
1966
1967
1968
1969
1970

II

6,910
4,320
4,900
4,880
2,540
9,770

III

1 1 , 920
6,730
6,120
15,840
13,800
5,420

IV

1 1 , 490
6,490
9,860
5,180
11,600
2,720

V

8,360
11,580
12,080
1 1 , 490
5,090
4,710

VI

550
550
610

2,84o
60

240

Total

39,230
29,680
33,570
40,220
33,100
22,860

3-2. Estimated population size by means of population model and catch

A mathematical population model was introduced for the sei whale population 
as well and calculations of population size were shown at the previous meeting 
(SC/22/22 and SC/22/21).
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The population size and ASY in 1971 are evaluated as shown in Table 7.

Population size is steadily decreasing! and while the stock on the Asian 
side is still above the level giving 1ISY, the one on the American side is 
very close to this level.

Table 7. Population assessment of sei whales in the Horth Pacific

Asian side American side Total N. Pacific

Initial population size
MSY level population
MSI
Population size in 1970
Catch in 1970
Population size in 1971
ASY in 1971

28,000-32,000 
15,680-18,560
1,190- 1,360 

16,700-20,560
1,820 

16,380-20,310
1,510- 1,580

30,000-50,000 
17,'+00-29,000
1,270- 2,120 

17,MO-37,880
2,684 

16,290-36,810
1,620- 1,760

58,000-82,000 
33,080-47,560
2,460- 3,480 

34,110-58,440
4,504 

32,670-57,120
3,130- 3,340

As a whole in the North Pacific, the accumulated surplus is estimated on the 
average to be about 4,500. But it is to be noted that the present catch quota 
is higher than the ASY in 1971 of 3,130-3,340.

4. Prohibited whales

Indices of abundance in the waters north of 40°N were calculated with the 
same method as shown in Section 2-1 on blue, humpback and right whales. Gray 
whales were not sighted in 1970.

4-1. Blue whale

Table 8. Index of abundance of blue whales in the North Pacific pelagic 
ground (north of 40°N)

1965
1966
1967
1968
1969
1970

II

210
230
190
200
200
550

III

570
240
240
240
240
600

IV

1,180
240
610
330
190
50

V

660
440
270
670
260
310

VI

70
70
30

110
70

250

Total

2,690
1,220
1,340
1,550
960

1,760

It seems that abundance has a tendency to increase since 1966. 

4-2. Humpback whale

Table 9. Index of abundance of humpback whales in the North Pacific pelagic 
ground (north of 40°N)

1965
1966
1967
1968
1969
1970

II
230

0
230
280
210
730

III

780
990

1,280
1,050

940
1,670

IV

290
1,380

690
110
430
510

V

120
080

140
90
100

VI

60
60
60
160
0
0

Total

1,480
2,530
2,340
1,740
1,670
3,010

QZi



The abundance of humpback whales seems the largest among three species of 
prohibited whales. But the tendency of increase has not yet been recognised 
clearly.

4-3. Right whale

Table 10. Index of abundance of right whales in the North Pacific pelagic 
ground (north of 40 N)

II III IV V VI Total

1965
1966
196?
1968
1969
1970

40
40
40
40
0

80

10
60
110
0
10
0

140
10

350
90
130

0

20
90
20
100
80
4o

0
0
0
0
0
0

210
200
520
230
220
120

Abundance of this species is the lowest among the prohibited whales. It is 
estimated to be about one tenth of that of the humpback whale.
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AMEX K

A POPULATION MODEL AND ITS APPLICATION 
TO THE SPERM WHALE IN THE NORTH PACIFIC

Seiji Ohsumi and Yoshio Fukuda 
(Far Seas Fisheries Research Laboratory)

At the Honolulu Meeting on Sperm Whale Biology in 1970, a variety of 
biological information from different sources was comprehensively 
discussed and then well summarized in the report (21st Report of IWC, 
Annex D, 1971; ^+0-50). Referring to the report, first of all it attempted 
to frame a population model of the sperm whale, to draw some aspects the 
model indicates for rational management, and then to evaluate the present 
state of the sperm whale stock in the North Pacific in the light of the 
theoretical findings and long records of exploitation available.

A simplified model was presented for preliminary analysis in 1968 (19th 
Report of IWC, Appendix VI, 1969; 39-83)• Some advanced models were 
constructed by one of the authors at the last annual meeting, but they 
were still limited in scope since no consideration was given to the males 
except under the assumption that the female population was maintained at 
the unexploited level. As a matter of fact, the female sperm whales have 
already been under exploitation and in what follows consideration will be 
extended to cases where the female population is controlled at reduced 
levels by exploitation.

1. Formulation of model

The minimum size limits, long in practice, have primarily determined the 
age at recruitment to the catchable population, although they may not have 
worked much at the very early stage of exploitation when the accumulated 
larger sperm whales would have been available in abundance. The Honolulu 
report shows that the age at full recruitment in males, so far as available 
data are concerned, ranges from 18 to 28 years in pelagic grounds and 15 to 
26 years in coastal grounds; in females the age at full recruitment is 18 
to 22 years. The age at 50$ recruitment has not yet been exactly estimated, 
but, at the relatively early stage of exploitation, it will be reasonably 
assumed to be about 15 years of age in males and 20 in females. Probably, 
as exploitation proceeds, it will decrease somewhat because of possible 
growth improvements.

The age at sexual maturity is estimated to be 19 years of age in males and 
8 to 11 in females. Further, the age at social maturity in males is 
estimated to be 25 to 27. By definition any bull at sexual maturity can 
attain a harem-master status, but it is the bulls at social maturity that 
participate in breeding. Many ecological factors are probably concerned in 
determining the age at social maturity, but the ages at sexual maturity of 
both sexes can be reasonably assumed to decrease together with the 
decreasing year-class strength, and accordingly with the decreasing mature 
female population in a stable state.



As for pregnancy rate, the Honolulu report has noted that there exist some 
discrepancies in the estimates by grounds or units of population and in 
interpretation of them. Indeed it might depend on the stock conditions, 
but this terminology itself seems too vaguely defined in general to be 
incorporated in any population model and some additional biological 
evidences -- ovulation rate and so on — appear to suggest something more 
than different stock conditions. In this respect, however, two 
observations are worthwhile to note here. The one is °n the fin whales 
in the Antarctic, practically the only whale stock at present, for which 
any density dependency of the biological parameters can be confirmed by 
active observations. It is observed for this species that their age- 
specific pregnancy rates have Increased more or less uniformly as stock 
level has been reduced (Ohsumi, unpublished). The otner point is 
theoretical in character and was presented at the 22nd meeting. Provided 
that the female population be stabilized at the unexploited level, a 
numerical relation must hold among the following parameters; the age at 
sexual maturity in females, pregnancy rate, and natural mortalities for 
immatures and for matures.

The Honolulu meeting has arrived at a fairly good agreement that the best 
available estimate for natural mortality coefficient is 0.06 for adults of 
both eexes. Further, take into account the estimated median age at sexual 
maturity (9 years of age) and the widely accepted assumption that the 
natural mortality rate for immatures would not be smaller than that for 
matures, then if the pregnancy rate in the unexploited stock ranges from 
0.20 to 0.25 the corresponding immature natural mortality coefficient is 
0.060 to 0.085 (Ohsumi, 1970). On the basis of these two observations, 
and partly for convenience of calculation, it can be safely assumed here 
that the pregnancy rate varies from 0.25 to 0.33 as the female stock 
decreases that is, in terms of the average breeding cycle, it decreases 
from k to 3 years as population decreases.

Ecologically, the juvenile males leave their own nursery schools when they 
reach puberty. The age at puberty is estimated to be 9 to 11 years and, 
broadly speaking, almost the same as the age at sexual maturity in the 
female. Therefore, the saae natural mortality rates will be assumed for 
these immatures of both sexes. Habitat segregation indicates possibly 
different natural mortalities for mature females and males, but here it is 
assumed that the same rate can be applied to both sexes.

It seems that there are some ambiguities involved in direct observations 
of the so-called harem size of the sperm whale. The Honolulu report 
indicates the best available average number of mature females per breeding 
male is 10 to 15 at the recent stage of exploitation. It is observed in 
the Southern Elephant Seals that this sex ratio in the breeding population 
might decrease as an effect of exploitation. But, here again, it is 
evidently premature at the present state of knowledge to assume any 
straightforward dependency on population level, even if it could be 
incorporated into the model. At the same time, it is now to be noted that 
the sex ratio observed in the breeding population does not imply any 
biologically allowable maximum for reproductive success. Indeed, this 
breeding sex ratio, and the age at social maturity as well, are not only 
biologically complicated, but also deeply involved in rational utilisation 
of the resource. In principle, all surplus males over the minimum 
necessary for breeding can be removed. If this is true, it would be 
desirable to hold to this minimum, the number of sexually mature males of
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19 years old and older. Under these circumstances, two moderately extreme 
values will be assumed here for these two parameters, fixed independently 
of population levels. It may look like unrealistic oversimplification, and 
practically it is partly for convenience of calculations, but by setting up 
some allowable ranges a wide variety of assumptions on these parameters can 
be taken into account, possibly sacrificing realistic conclusions.

To sum up the assumptions made in the calculations;

1) The pregnancy rate (p), 0.25 at the unexploited level, linearly 
increases up to 0.33 with the decreasing mature feaale population (S_).

2) The immature natural mortality coefficient (M 1 ), applied to both sexes 
up to the age at sexual maturity (t ) in female, decreases linearly from 
0.085 at the unexploited level to 07050 in the same way as above.

3) The age at sexual maturity in females linearly decreases from 9.0 to 7.0 
in the same manner as indicated in 1) and 2).

Given these three parameters, the annual recruitment to the mature female
population (H _) can be determined in terms of the mature female population.IHJ

*0 The mature natural mortality coefficient (M), applied to both sexes, 
0.060 at the unexploited level, linearly decreases to 0.040 together with 
the reduction of the respective mature population size. Generally the male 
sperms are differently exploited from the female. Therefore, some 
additional iterations are required to meet this assumption in case of males.

5) The age at recruitment to the catchable female population (t _,) 
linearly decreases from 20.0 to 15.0 in the same way as in l).

Evidently, the annual recruitment must balance out the annual natural 
mortality to sustain the mature female population. The balance gives the 
suatainable yield for females at the given level of the mature female 
population. Given these parameters, not only the female sustainable yield 
(SY-,), but the *mmai recruitaent to the catchable population (R „), and 
the size of the catchable female population (JO can be determines.

6) The age at recruitaent to the catchable male population (t „) linearly 
decreases from 15.0 to 13.0 in the sane way as ?bove.

In addition to the male recruitaent to the catchable population (E M), the 
possible size of the catchable male population at the unexploited fevel can 
b« calculated, given tcH and M.

7) As for the age at social maturity in males (ts ), two fixed values, 10 
and 12, for (t - *CM^ are &d°pted for convenience in each series of 
calculations. *It may sound somewhat unreasonable to assume that the age 
at social maturity linearly decreases from 25»0 to 23«0, or from 27.0 to 
25*0, together with the decreasing mature feaale populations* Between them, 
however, such an assumption will include the possibility that the age at 
social maturity is fixed at 25*0 independently of the age of the female 
population.



8) For the number of mature females per breeding male (g), two moderately 
extreme values, 10 and 15, will be adopted.

Given these parameters, the size to be sustained (Q) of the breeding male 
population older than t can be determined corresponding to the mature 
femaile population. The annual surplus males to be removed, that is, 
sustainable yield from the catchable male population (SY.J, and the size 
of the catchable male population (N.J can also be determined by use of the 
above parameters.

Some of the results are summarized in Table 1-1 (Female) and 1-2 (Male). 
For the males, the sustainable yield curves for the other two combinations 
of (g) and (ts - t M) come between the cases in Table 1-2.
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2. Some aspects of population dynamics

Different aspects of the model will depend on whether it is the breeding 
or the catchable population under the minimum size limitation which is 
under consideration. It is worthwhile noting this because whaling is 
concerned with the annual sustainable yield and the catchable population 
size, while rational conservation is more concerned with, for instance, 
the breeding population, its state and structure. Thus the status of 
the stocks, under the present framework of exploitation, might be very 
much distorted from biological points of view.

Figure 1 shows the sustainable yields, against the different mature female 
population sizes. The upper curve for male, or combined sexes, represents 
a combination of the average harem size (g) = 15 and the waiting time for 
harem-master status, ts - t c^ = 10, and the lower one a combination of 
g = 10 and ts - t cM = 12. As previously mentioned, these assumptions them 
selves may be biologically extreme but if any set of these parameters falls 
in the range assumed, irrespective of the mature female populations, then 
the sustainable yield from the set will come between these two curves. If, 
for instance, the age at social maturity is supposed fixed at 25 years of 
age, the sustainable yield curve will come close to the upper curve on the 
right hand side and between the two on the left hand side, although it 
shifts vertically depending on the harem size assumed.

The female sustainable yield, coming from the balance between recruitment 
and natural mortality, reaches its maximum at an intermediate level 
(around 55^ of the mature female population at the unexploited level). The 
male sustainable yield, primarily determined by recruitment, reaches its 
maximum at a higher level than the female MSY level (about 75 to ?8£ of the 
mature female population at the unexploited level, depending on the 
assumptions). Of course, the combined MSY is attained between these two 
levels of the mature female population. The MSY in tonnage as well is 
obtained between them, but closer to the level giving the male MSY in number 
because of the size difference by sex.

Along the definition in the Honolulu report, the size of 19 year old and 
older males at each sustained level is shown as the mature male population 
(SM) in Table 1-2. In contrast to the number of the breeding males 
assumed, it is considered a sufficiently large number of bulls is always 
reserved for harem-master status.

Now, consider what the model indicates in terms of the catchable population. 
Figure 2-1 and Figure 2-2 show the sustainable yield for female and for 
male separately against the respective catchable population levels. The 
catchable population levels there are indicated by the respective size of 
the unexploited stock, because the relative size of the catchable 
population is considered to be as observed through whaling statistics.

It is evident in Figure 2-1 that the overall picture is fairly distorted and 
the female sustainable yield reaches its maximum at a much lower level than 
that in terms of the mature female population. Of course it is due to the 
present framework of exploitation, under which the greater proportion of the 
mature females are conserved untouched, as the catchable female population 
decreases (Table l-l). As for the males, it is noted, in addition to 
apparent distortion, that the level to be sustained when the females are 
unexploited is already very low in terms of the catchable population 
(Figure 2-2). In other words, the difference in level, amounting to about 
half of the possible catchable population at the unexploited level is
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nothing but the accumulated surplus males to be removed. It is interesting 
to observe that the level of either sex giving the combined MST is, broadly 
speaking, around kO% of the unezploited size. Apart from accuracy of the 
level itself, it is easily understood in the light of possible distortion 
by the present framework of exploitation that the levels giving the 
respective MSY come closer to each other and that the level giving the 
combined MSY falls in the narrower range between them.

The sustainable yields themselves primarily depend on relative magnitudes of 
pregnancy rate and natural mortality rate assumed. However, the changing 
pattern in sustainable yields against the decreasing mature female 
population does not seem to differ very much according to the relative 
magnitudes assumed, that is, the male sustainable yield generally decreases 
with the decreasing number of mature females, while the female sustainable 
yield increases up to a maximum at an intermediate level. Therefore, the 
sustainable yields of both sexes will come nearer each other in size, aa 
exploitation proceeds. At the early stages of exploitation, it is true, 
the male yield — even any sustainability condition would not be required 
to be satisfied — can be much greater, but at the stages of full exploitat 
ion, especially under the minimum size limits, the sustainable yields would 
not be required to differ by sex so much as intuitively imagined from 
polygamous behaviour of the sperm whale.

These discussions do not intend to indicate that both sexes can and aha"!1 
be equally exploited, but just to emphasize how and how much the pictures 
through whaling statistics can be distorted from a biological point of view.
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3. State of the North Pacific sperm whale

It is reported (19th Report of IWC, 1969) that North Pacific whaling in the 
19th century had rapidly declined since peak years in the 1830's. No 
detailed information is available, but catches thereafter went down to a 
very low level and it is assumed that the sperm whale stock, probably once 
very much reduced, would have recovered by the early 1900's, almost to the size 
of the unexploited stock. Catch statistics are now available through BIVS 
from 1910 onwards, but unfortunately no breakdowns by sex until 1946. 
These were estimated on the basis of information given by H Kasahara (1930). 
The results are shown in Tables 2-1 and 2-2, and in Figure 3-

Assuming that the North Pacific sperm whales were at unexploited stock 
levels in 1910, the size of the exploitable population at that time was 
estimated by one of the authors to be 167 thousand males and 124 thousand 
females (Doc. SC/22/21). The changes in the catchable population was then 
calculated successively year by year, making use of the model discussed 
above and catch records, as shown in Tables 2-1 and 2-2 and in Figure 4. 
The AST in the tables and in Figure 3 is defined as yield by which the 
catchable population in the previous year will be sustained.

It is observed clearly in Figure 3 that recent development in the North 
Pacific epera whaling began in 19^9. Since then the catch of «ach sex 
has surpassed the respective AST, though much greater in males NFigure 3)* 
and the catchable population has begun to decrease appreciably (Figure 4). 
The female stock has now decreased to about 82# of the initial size and 
the male stock has decreased even more sharply to about 4l# of the initial 
level.

The population model under consideration indicates that

1) the present female population is still at a level about 30# higher than 
that giving the male maximum sustainable yield. Further reduction to that 
level will result in an appreciable increase of the female sustainable 
yield, estimated to be about 3i700 at that level, comparable to the recent 
female catch. Possible reduction to the level giving the combined 
maximum sustainable yield in number would further increase the female 
guatainable yield up to 5»000 or so.

2) with the removal of the accumulated surplus males, the male population 
now stands close to the level giving the male maximum sustainable yield 
level or that of the combined MSY which is a little below the former level. 
Further reduction of males is, therefore, not desirable.

3) the catchable populations on initial stock and combined MS7 levels and 
size of combined MSY as calculated are as follows;

Kale Female Combined 
Initial Size 167,000 124,000 291,000

Combined MSI Levels 57,000-77,000 50,000-56,000 107,000-133,000 

Combined MSY 4,800- 6,700 4,900- 5,100 9,700- 11,800
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Table 2* Progress of Sperm Whaling in the North Pacific

Female

Year

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
19^3
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

Population 
size

124,000
123,900
123,800
123,800
123,700

. 123,600
123,500
123,500
123,200
123,100

123,000
122,900
122,700
122,600
122,600

122,400
122,300
122,200
122,100
122,000

121,800
121,800
121,700
121,600
121,500

121,300
121,100
121,000
120,900
120,700

120,500
120,300
120,500
120,500
120,400

120,600
120,300
120,000
119,800
119,900

119,400
V9,000
118,600
118,300
117,900

Catch

100
50
40
110
125

200
10

300
200
120

160
312
175
160
220

205
235
260
265
330

155
228
255
291
410

420
390
280
400
500

509
35

240
346
109

522
651
476
238
790

837
870
730
809

1,171

Recruit

7,220
7,220
7,220
7,220
7,220

7,220
7,220
7,220
7,220
7,220

7,220
7,220
7,220
7,220
7,220

7,220
7,220
7,220
7,220
7,220

7,220
7,230
7,230
7,230
7,230

7,230
7,230
7,230
7,230
7,230

7,230
7,230
7,230
7,240
7,240

7,240
7,240
7,240
7,240
7,260

7,260
7,260
7,260
7,260
7,260

ASY

0
10
10
10
20

20
30
30
50
60

60
70
80
90
100

100
120
120
130
140

150
160
170
170
190

200
220
230
230
240

260
270
260
270
270

260
280
310
320
330

370
390
420
450
470

Population 
size

167,000
167,000
166,900
166,800
166,600

166,600
166,400
166,400
166,100
165,800

165,600
165,600
165,300
165,100
165,000

164,800
164,400
164,300
164,100
163,800

163,600
163,600
163,600
163,200
162,900

162,300
161,500
160,600
160,000
159,400

158,700
157,900
157,800
157,700
157,600

157,900
158,000
158,100
158,200
156,700

154,900
153,000
151,300
149,400
1 47, 4oo

Male

Catch

62
87
89

234
62

217
117
345
413
286

143
372
314
281
391

547
303
466
499
459

204
341
613
597
942

1,205
1,342
1,157
1,088
1,331

1,381
74o
775
677
363

507
513
537

2,203
2,614

2,899
2,701
3,077
3,352
4,172

Recruit

9,730
9,730
9,730
9,730
9,730

9,730
9,730
9,730
9,730
9,730

9,730
9,730
9,730
9,730
9,740

9,740
9,740
9,740
9,740
9,740

9,740
9,740
9,750
9,750
9,750

9,750
9,750
9,750
9,750
9,750

9,750
9,750
9,750
9,750
9,750

9,750
9,750
9,750
9,750
9,750

9,750
9,750
9,750
9,750
9,750

A5Y

0
10
20
30
40

40
cr/~>
J/V

50
70
90

100
100
120
140
160

170
200
210
220
240

25C
250
260
280
300

34o
410
460
500
540

580
630
630
640
640

630
620
620
620
710

830
95C

1,050
1,180
1,310

* Tables 2-1 and 2-2 combined. 109



Table 2 (continued)

Female

Year

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966
1967
1968
1969
1970

1971

Population 
size

117,300
116,600
115,500
114,200
113,500

112,900
112,300
111,500
110,900
110,000

109,600
108,900
107,700
105,500
103,400

101,500

Catch

1,223
1,794
1,964
1,558
1,400

1,451
1,771
1,650
1,953
1,442

1,847
2,411
3,532
3,605
3,579

Recruit

7,280
7,280
7,280
7,280
7,280

7,290
7,290
7,290
7,290
7,290

7,290
7,300
7,300
7,300
7,300

7,300

ASY

530
590
660
760
800

850
890
960
990

1,050

1,080
1,150
1,230
1,370
1,520

1,660

Population
size

144,700
140,900
137,300
133,700
130,000

126,400
123,400
120,500
115,100
110,400

103,200
94,800
87,000
79,700
74,300

69,200

Male

Catch

5,315
5,489
5,802
6,056
6,249

5,815
5,955
8,760
8,346
11,236

12,965
12,960
12,772
11,329
11,236

Recruit

9,750
9,750
9,750
9,750
9,755

9,755
9,755
9,755
9,755
9,755

9,755
9,755
9,755
9,755
9,760

9,760

ASY

1,470
1,720
1,940
2,190
2,420

2,640
2,830
3,020
3,350
3,640

4,090
4,600
5,090
5,530
5,880

6,200
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ATLANTIC PIN TOALS 
STOCKS

by Edward Mitchell
Fisheries Research Board of Canada, 

Ste. Anne da Bellevue, Quebec

1. Introduction

The entire Canadian effort f«r catching large whales is now cantered in 
Nova Scotia and Newfoundland. Beginning in 1J64 in Nova Scotia, whaling for 
fin whales in these waters represents a renewed effort that began in the 
1890's and has been episodic froa Newfoundland, shores elnce then.

2. Tagging Evidence for Stock Identity

Six whale tagging and census cruises have been carried out in tho 
summer months of 1966 and 1967, and the winter and spring months of 1%8, 
1969 and 1971* The coverage of these expeditions ranges throughout western 
and central North Atlantic and has resulted in extensive sighting of large 
and small cetaceans. One important conclusion resulting from these surreys 
is that fin whales are concentrated in the northwestern Sorth Atlantic 
between the shore and the 1,000 fatness line, between latitudes 41°20 t and 
57 00' N. This area can be thought of as the summer feeding range of north 
west Atlantic fin whalec.

Numbers of fin whales observed per 1,000 square nautical miles have b«en 
calculated for regions of the North Atlantic ocean. Inspection of these 
figures indicates that the density of fin whales on the Canadian coast is 
approached only by the concentration of fin whales in DeoBfirk Strait, which 
is representative of a stock fished by Iceland. Significant nuabors of fin 
whales do not occur in the tropical waters of the North Atlantic during 
northern summer months. Tbue there is strong evidence that fin whales of 
one or more populations concentrate on the Canadian Continental Shelf, and 
that this concentration is spatially separated from other concentrations in 
Denmark Strait in sumner months.

A number of fin whales have been tagged in northwest North Atlantic 
waters (Mitchell, 1968, 1970). The positions of tags returned in Nova 
Scotian waters and Labrador - Newfoundland waters are consistent in demon 
strating that a seasonal migration tak«3 place on the continental shelf, from 
the region of Cape Cod in June and July up to and including waters on the 
central Labrador coast to 57 N latituda. Sinr.le whales probably do not make 
this entire trip during the period June - Noveaber, but instead the data 
corroborates Kellogg's (1929) suggestion that population." of fin whales on 
this coast are stratified arid move latitui.ins.ily. Grounds occupied by a 
southern population in the summer are probably occupied by a northern popu 
lation in the winter months.

Examining data from fin whales marked *ni tags returned by are* in 
various parta of th9 northwest North Atlantic for years 1966 through 1970* 
the evidence clearly indicates that there is somo interconnection, on th^ 
order of 10^ or nors, botwsan th<i fin whale population in the Nova Scotian 
arsa and that in the Labrador «ro*i during suaxnur months. No interchange has 
been demons tratrjd b^twaen th« wyat S roes; Land area arid the Labrador and Nova
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Scotian areas, nor between the east Greenland - Iceland area and the Labrador - 
Nova Scotian area. A few fin whales have been tagged in the Gulf of St. 
Lawrence, and could be expected as returns in the Nova Scotian area early in 
the season, but to date none of these tags have been recovered. These data 
suggest that the fin whales in the Nova Scotian area and Labrador area, not 
withstanding problems of interconnection between them, are clearly separable 
as a stock from the fin whale stock being fished in Denmark Strait by Iceland.

There is apparently some segregation during the migration schedule. Of 
approximately 22 tags returned from whales marked in the Nova Scotian area, 2 
tags were from fin whales that migrated to waters off northeast Newfoundland. 
Both of these animals were males. On the other hand, the indicated rate of 
movement in nautical miles per day when compared to the age of a whale in ear 
plug laminations indicates that older whales have moved along the migration 
path more quickly than younger whales, regardless of sei, but the data is 
limited and this is not a conclusive finding. Partial segregation of some 
categories of fin whales in the migrating stream may be explained by varying 
times of departure from or arrival on the calving and breeding grounds.

3. History of Exploitation

In Newfoundland waters, between 1903 and 1905 many shore stations took 
1,495 fin whales, an average of 498 per year. Using Lucas' (1908) estimates 
for 1906 and 1907, and taking 50$ of the total catch as fin whales, 1,695 fins 
were taken between 1903 and 1907 for an average of 339 fins per year. (This 
adjustment makes more nearly equivalent the comparisons of catches during five 
years of the early period and seven years of the later period.) In the 
period 1945 - 1951, from stations on the northeast coast of Newfoundland only, 
approximately 3,250 fin whales were taken for an average of 464 per year. 
The early episode resulted in a fall of catches, and this along with high 
licensing fees, resulted in nine stations going out of business by 1907. 
Thus it is clear that the sustainable yield in these waters (all shores around 
Newfoundland) is on the order of 400 fin whales per year or less.

This finding places renewed emphasis on the catch between 1945 and 1951, 
in which an average cf 464 fin whales per year were taken on the northeast 
coast, in the same waters presently being fished by the Williamsport and 
Dildo land stations. The termination of whaling operations in 1951 has been 
explained as an economic decision, the price of oil having dropped. Never 
theless, there were clear signs that effort was shifting from fin whales to 
blue whales, sei whales and humpback whales consistently from 1945 and 1951 
inclusive, and there are other indications of overexploitation as well. 
Sergeant (Ms, 1966) concluded that decreasing length of the fin whale catch, 
the shift to sei and other species, and the increased number of undersized 
fin whales (which was not a matter of better inspection, inspection having 
remained at a consistent level throughout this fishery), all indicated over- 
exploitation. Also confirmatory is the fact that sei whales were not a 
valuable whale in the late 1940's and early 1950's, thus the increasing sei 
whale catch represents a depletion of fin whales.

Thus it can be concluded that 464 fin whales per year is above the sus- 
tainable yield for this northeast region of the Newfoundland coast. It must 
be emphasized that a sizeable component (approximately 1CF£) of this catch, by 
Rose-au-Rue (to 1946), Hawkes Harbor and Williamsport whaling stations, may 
have been taken from the stock migrating northward from the Nova Scotian 
area. Thus the sustainable yield would be less than 464 whales minus 
(464-46), or less than 418 fin whales.
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Only three whaling stations have operated in the area of Nova Scotia and 
along the Nova Scotian and Quebec shores of the Gulf of St Lawrence. Catches 
in the Gulf of St Lawrence were small ani consistent between 1911 and 1915.

The catch in Nova Scotian waters between 19^4 and 1970, inclusive, 
comprises a total of 1,349 fin whales with an average of 193 per year. There 
is evidence that this catch is too high, thus the sustainable yield from- this 
population is much less than 193.

4. Changes in Abundance

Sighting data from catcher vessels are available for waters off eastern 
Canada. Sightings of fin whales for the Chester for 1968 were 884, 714 for 
1969 and 465 for 1970. The Thorarinn saw 1,746 fin whales in 1970. The West 
Whale 8 saw an increased absolute number of fin whales between 1969 an^- 1970. 
The Fuai saw 1,532 fin whales in 1969 and 1,477 fin whales in 1970. Thus 
there is a good data base. These sightings have been related to sighting 
effort in terms of hunting days or hours of hunting and chasing (Table 1).

____Table 1. Some sightings of fin whales in the Northwest Atlantic.________

STATION AND CATCHER 1966 1967 1968 1969 1970

BLANDFORD 
Chester (sightings/day)
Thorarinn (sightings/day)

7.8 6.3 7.3 6.2 6.8
13.6

DILDO
Kyo Maru 17 (sightings/day) 4.5 - - 
R. D. Evans (sightings/day) - - 7.0 6.4 
West Whale 8 (sightings/day) - - 7.9 6.3 6.1

WILLIAMSPORT
Fumi (sighting/hour) - - 1.16 1.52 1A9 
Fumi (sighting/day) - - 10.0 12.9 10.9

There is a trend in the data from the Chester of a drop in sightings 
between 1966 and 1969 with an increase 1969 to 1970, based on a steady drop in 
the absolute numbers of whales seen from a high of 884 to a low of 465. 
Availability of fin whales presumably increased to the Blandford fishery in 
1970 on this evidence. There has been a steady decline in numbers of fin 
whales sighted by the West ffhale 8. Sightings by the Fumi have remained 
steady. Data from analysis of catch per unit effort (Alien, 1971) are in 
accord with these trends.

5. Tag-recapture estimates of population size

The first tag return estimate was based upon the simple ratio: number 
•of whales tagged/number of tags recovered " total number in population/number 
captured. Of 76 fin whales tagged on the 1966 cruise of the William S,., three 
were undersized and not therefore in the population being hunted in year zero, 
so the number effectively marked (nm) was 73. Up to November 10, 1966, four 
tags had been recovered by the Nova Scotian (Blandford) and Newfoundland 
(Dildo) whaling stations (nr). To this same date, the two stations had taken 
a total of 372 fin whales ( nc). Then,

IT = am x nc , N = 73 x 372 ,
nr 4

N = 6,790 fin whales over 50 ft. in length.
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Of the 61 fin whales tagged in western North Atlantic waters in 1967 
(Mitchell, 1970), 55 were tagged west of Cape Farewell. Only 50 of these 
were of legal size (50 ft. long or longer).

Of the 76 fin whales tagged in 1966, 4 were recovered from a final 
catch of 427. The 1967 catch of 748 yielded only one tag (of year 0) placed 
in 1967 (year 0), but 6 tags (of year l) placed in 1966. Utilizing data for 
both years:

N = (50 - 6 + 75 - 4) 748 
1 + 6

N = 11,984 fin whales over 50 ft. in length.

This calculation is corrected for 6 fins tagged after 13 August 1967 that 
were moving south and not available to the fishery in the 1967 season, and 
for the 4 returns of 1966. It is the revised estimate of 10,566, cited by 
Alien (1970). For a number of reasons, the calculation is high and must be 
considered the maximum possible estimate of the total exploited fin whale 
population off eastern Canada.

Eleven tags were returned in the 1968 season. At this time, 22 tags 
(comprising 16%) had been returned from approximately 137 tagged fin whales. 
An estimate of population size based on all of these returns was 11,610 fin 
whales over 50 ft. in length (data mainly from returns in years 1 and 2).

These early, and all subsequent, tagging data have now been broken down 
by region, and detailed estimates will be reported upon in a future study. 
Treating whales off Nova Scotia and in the Gulf of St. Lawrence as a possibly 
separate stock from whales off northeast Newfoundland and east Labrador, tag 
returns for years 0, 1, 2, 3 and 4 can be calculated for the area (Table 2). 
These calculations omit entirely two tags from whales crossing between the 
two areas, hence are biased in this and other ways.

Table 2. Population estimates from tag - recapture experiments by year of 
return for fin whales tagged on Fisheries Research Board cruises, 1966 - 1970 
in the Nova Scotian and G-ulf of St. Lawrence region.

Year No. Tagged No. Caught No. Returns Estimate

0

1
2

3

4

111

107

88

78

49

1,164

903

585

323

169

3

3

10

6

2

43,000

32,200

5,200

4,200

4,100

The 1966 tagging effort in the Nova Scotian area was the most intensive 
of any in this region to date. Results (Table 3) show realistic estimates in 
years after year 0. The average of estimates from years 1 through 4 is 
approximately 3,600 fin whales.
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Table 3. Population estimates from the 1966 tag - recapture experiment for 
fin whales tagged on Fisheries Research Board cruise of William S. in the 
Nova Scotian and Gulf of St. Lawrence region.

Year No. Tagged No. Caught No. Returns Estimate

1966-0
1967-1

1968-2

1969-3

1970-4

71

67

64

55

49

263

318

262

154

169

3

3

9

6

2

6 ,200

7,100

1,700

1,400

4,100

6. Strip Census Estimates of Population Size

The first strip census was based upon detailed logs of the 1966 tagging 
cruise of the William S. The track of the ship was plotted on appropriate 
charts, and the number of whales sighted on a given day was recorded. In 
order to calculate the area searched, the elapsed time run in daylight over s. 
known course (Te) was divided into the time on watch (^o). The resulting 
percentage of time actually on watch (T°^), times the distance travelled 
gives the distance in nautical miles over which a whale watch was kept (^s), 
The average visibility, assuming that a whale could be sighted at a maximum 
of four miles away on the best of days, was doubled (V) and multiplied by 
the distance searched (2s) giving the area searched (^-5). That is:

T« iw •"•0 = 1%

Dt . ^ = Ds 

D s . V = As

Since fin whales were not seen far off the continental shelf, south of 
Cape Cod or north of about 57° N on the Labrador coast, the calculations have 
been limited to the area of the continental shelf between 57° N and Cape Cod. 
Calculated from map USHO 0955, the area of the continental shelf in this 
region was determined to be 386,900 square miles. Addition of the daily 
totals of fin whales seen per unit areas searched reveals 238 fins (^f) seen 
in 13,903 square miles (As). Then the simple ratio of areas searched divided 
by total area equals number of fins seen divided by the total number of fin 
whale s:

As
Atctal X

13,903 = 238
386,900 X

x = total number of fin whales

X = 6,620 fin whales of all sizes

Since then, the area of the continental shelf has been recalculated and is 
taken as 420,910 mi 2, resulting in a revised estimate of 7,205 fin whales. 
Fin whales comprised approximately 58yt of all whales sighted.

The 1967 cruise of the Polarstar searched approximately 18,221 mi^ on 
the continental shelf between 57° N and Cape Cod, sighting 137 fin whales. 
The resulting estimate was 3,162 fin whales. Fin whales comprised 
approximately 575^ of all whales sighted.
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These and subsequent data have been broken down by region, by direction 
of travel and by time. Details will be presented in a future report. 
Present maximum estimates, based on data from William S. (July - October, 
1966) and Polarstar (July - October, 196?; May - June, 1969) cruises, are 
approximately 340 fin whales in the G-ulf of St. Lawrence and approximately 
2,800 in the remainder of the Nova Scotian area.

7. Catch per unit effort assessments

Alien (1971) used catch and effort data from the Blandford fishery for 
the period 1966-1969 to assess the available stock of fin whales. Taking 
M=0.04, and r=0.05 of the parent stock, Alien calculated the initial stock 
and concluded with an extrapolated estimate of the stock at the beginning of 
the 1970 season of 484 fin whales. Alien (1971) further concluded on the 
basis of changes in abundance that the effect of recent catching at the 
Blandford land station is quite different from that at the two northern 
Newfoundland stations, and that this is evidence for two distinct stocks of 
whales. Alien (1971) estimated the stock available off northern Newfoundland 
by assuming that the 8$2 reduction in catch per unit effort at Williamsport 
and Dildo was the direct result of catching. Then he calculated $68, the 
mean stock in 1968, from

S68 - 481 + 311 
2

= 0.92 ,

and concluded that S£8 was approximately 5>000. 

8. Conclusions

In 1966, two independent estimates of fin whale population size (one for 
legal- sized fins only, the other for all fins) were used along with figures on 
the then estimated sustained yield from Antarctic fin whales data:

(r-M) = .12

.12 x 6,790 = 814 fins

.12 x 6,620 = 794 fins

Both analyses indicated that about 800 fin whales might be killed per 
year off the entire Canadian east coast without seriously damaging the whale 
stock. This conclusion was also in accord with Sergeant's (1966 Ms) con 
clusion that sustained yield in the northern Newfoundland and Labrador area 
was approximately 400 fin whales per annum, but has not been supported by 
subsequent evidence.

In 1967 the estimate from tag - recapture experiments was 11,984, that 
from strip census data 3>l62 fin whales.

The mean of the above estimates of the fin whale population in the con 
tinental shelf between Cape Cod and 57° N is approximately 7,200 whales. 
Taking a value of r-M as 0.08 (Alien, 1970), the sustainable yield would be 
about 560 fin whales for the entire northwest Atlantic population of fin 
whales.

There has been no significant fishery for fin whales in the Nova Scotian 
region in the past but the northern Newfoundland and Labrador area has been 
fished episodically since the 1890' s. Catches averaging over 250 fin whales 
per year have been landed over long periods, with two periods averaging
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nearly 500 per year. Picking two time series (1903-190? and 1945-1951), it 
can be shown that the sustainable yield is of the order of 418 fin whales per 
annum or less for the stock being fished from the northeast coast of 
Nevrfoundland.

The population of fin whales in the Nova Scotian area may or nay not be 
distinct from the population off northern Nevrfoundland and Labrador. Some 
evidence shows that the sustainable yield for the stock of fin whales being 
fished from Nova Scotia is less than 193 per year.

When the sustainable yield is considered from both of these populations, 
the total is close to that based upon census and tag - recapture data.

Sighting data show fluctuations in abundance of fin whales off Nova 
Scotia, a decline in abundance off the Dildo, Newfoundland station and 
relative stability off f/illiamsport, northern Newfoundland.

Canadian national quotas for fin whales have been steadily reduced in the 
light of additional data on the stock size of whales being fished (Table 4-).

Table L. Fin whale catch (C, mainly from ItfS) and Canadian national quota (Q), 
1964 - 1970.

Shore Station
1964 
C/Q

1965 
C/Q

1966 '
C/Q

1967
C/Q

1968 
C/Q

1969 
C/Q

1970 
C/Q

1971
Q

Blandford 56/- 108/- 263/- 318/300 262/262 154/224 170/150 110

Lower 
Saulnierville -/- 27/- -/- -/- -/- -/- -/-

Dildo -A 6/- 164/- 168/250 219/219 168/188 181/225 ISO

Williamsport -A . -/- -/- 262/250 219/219 188A88 225/225 200

Total 56/- 141/- 427/- 748/800 700/700 510/600 576/600 470
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MEMORANDUM OiJ NORTHWEST ATLANTIC SEI WHALES
'ay Edward Mitchell 

(Fisheries Research Board of Canada, 
Ste. Anne de Belle viie, Quebec)

Introduction

Beginning with a small catch of eight sei whales in 1966, the Blandford, 
Nova Scotia land station has consistently increased effort on sei whales. 
Catches have averaged 11U per year since 1968. Availability of sei whales 
to this fishery varies, and emphasis on selection for sei whales relative to 
fin whales has also varied.

Three hundred and ninety-six whales have been landed and examined at the 
Blandford, Nova Scotia land station in years 1967 through 1970. The mean 
length of the total catch has remained stable (kk.f ft., U3.9 ft., kk.5 ft., 
UU.5 ft., respectively), as did the mean length of the males and females, 
considered separately.

The percentage composition of the catch (in terms of female whales), 
has dropped between 1967 and 1970 (e_._g. kl%, kl%, 39% and 31%, respectively). 
This trend may be due to normal fluctations in the availability of sei whales 
to the fishery, or changing emphasis in the fishing of sei whales at Blandford 
at different months within the season.

A comparison of the length of male sei whales with their occurrence 
through the season shows that for years 1967 through 1970 there has been a 
relatively consistent availability of sei whales in June and mid July and 
again in mid September and early to middle October.

The length of female sei whales plotted against time of occurrence 
throughout the season at Blandford reveals a generally similar pattern to 
that for males with some minor differences. The seasonal occurrence is 
approximately the same, June - July, and September - October. In both males 
and females this pattern in years 1968 - 1970 does not correspond exactly 
with 1967, a year in which some sei whales were taken in mid season.

Females were completely absent in the 1970 catch before the 25th of 
August. There was sei whale hunting effort in June and July of 1970, as 
demonstrated by the catch of a minimum of seven sei whales which were 
examined.

Although a sample of only nine fetuses is available from all sei whales 
examined at Blandford, the length of these fetuses plotted against time of 
occurrence throughout the season indicates a well defined breeding season for 
the population being fished.

Additional reproductive information is available for 52 females from 
the fishery between 1966 and 1969, which demonstrates that sei whales have 
been captured that do not show corpora lutea or corpora albicantia at lengths 
ranging from 35 ft. to 48 ft. Length at first ovulation is below 38 ft., 
since one animal was captured with k corpora at that length. Sei whales have 
been recorded with only one corpus at lengths between 1+2 and U8 feet in this 
fishery. The greatest number of whales with one or moife corpora (Ik whales 
or 21% of the sample) occurs at kl ft. 'These whales have ovaries showing 
between 1 and 13 corpora. The greatest number of corpora observed in the 
ovaries of one whale is 17.



Geographic limits, migration and ranges are not certainly known for the 
population "being fished. Numerous sei vhales have been tagged in vaters 
from the Labrador Sea to Northern Venezuela but to date ID tags have been 
returned in over 396 whales-examined. Sei whales have been fished off the 
Labrador coast in late season, August through November. Presumably sei 
whales migrate northward, in part through the Blandford catching field in 
June through mid July, and appear on the southern coast of Newfoundland in 
August and September on the way northward. Observations from the May - June 
1969 research cruise of the Polarstar confirm numbers of sei whales in the 
Labrador Sea and Davis Strait. Availability of sei whales to Canadian shore 
stations may be episodic, and catch records reflect not oily this but also 
the relative desirability of the species, when and if available. (Fin whales 
have always been favoured over sei on this coast). Since there is presently 
no evidence of depletion of the stock, and because effort on the sei whale is 
sporadic, no recommendation has yet been made for a Canadian national quota 
at present but the species is under study.
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AMEX IT

REPORT ON SCAR WHALE OBSERVATIONS 1967/68 TO 1969/70

S G Brown (Whale Research Unit, National Institute of Oceanography)

Int ro duction

A programme for the collection of sightings of whales from ships of Antarctic 
expeditions, under the auspices of the Scientific Committee on Antarctic Research 
(SCAR) on behalf of the International Whaling Commission (IWC), has been in 
operation since the 19 6V 65 Antarctic summer season. An analysis of the records 
for the three seasons 1961+/65 to 1966/67 inclusive, together with reports from the 
1962/63 and 1963/6^ seasons from British Antarctic Survey (BAS) vessels to the 
National Institute of Oceanography, was presented to the Scientific Committee 
of the IWC in June 1968 (Brown and Mackintosh 1969). A second analysis of the 
records for the three seasons 1967/68 to 1969/70 inclusive and a comparison 
with the earlier records, is presented here.

The main object of the programme is to find evidence of large changes in the 
population density of the commercially important species of whales in the 
Antarctic. It was originally hoped that evidence of the state of the stocks of 
those species (blue, humpback and southern right whales) which are at present 
protected might be available from the records. The tentative nature of the 
specific identifications made by the observers, however, precludes their use 
for this purpose, though the records provide a check on the state of the 
populations of baleen whales as a whole, in the region covered.

As in the previous report, a complete analysis of the whole of the available data 
has not been attempted but areas have been selected where the observations can 
be most easily compared with past and future records. For these selected 
areas, all the available sighting records have been tabulated but discussion 
is limited to records of large whales only.

Records available

Records of sightings are available for each of the three seasons 1967/68, 1968/69 
and 1969/70 (Table l). All the reports relate to voyages in the Falkland 
Islands sector of the Antarctic between about 10° and 70° West, that is in 
Area II and the eastern half of Area I. The vessels concerned were all 
operating for the BAS and the observations were made by the watch-keeping ship's 
officers and by BAS personnel on board the vessels. The records are in the 
same form as those received previously. The majority give the ship's noon 
position daily, with details of the hours of daylight, wind force and visibility 
for each day, whether or not any sightings were made. A few give this 
information only when a sighting was recorded.

Method of analysis

As in the previous analysis, the aim has been to calculate the number of whales 
sighted per unit distance steamed in conditions of good visibility on the various 
routes to provide a basis for comparisons with other observations made in the 
same areas.

The same methods were used as in the previous analysis; details are given in the 
previous report and need not be repeated here. The present series of observations 
cover many of the same passages between the different island groups and Antarctic 
bases as were covered by the previous series so that the numbering and 
classification of passages used in the first report can again be followed (Table 2),
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Two passages have been added to the earlier list of classified passages; No 5a, 
Falkland Islands to the Argentine Islands is new, but No 15a, Halley Bay to the 
South Orkney Islands appeared in the unclassified passages (No l6) in the previous 
report. This voyage has now been repeated in the present series and the 
observations for both voyages (February 196? and January 1968) appear in Table 15. 
The passages are shown in the key chart (Fig l).

The passages covered by each vessel in each season are indicated in Table 3 and 
the coverage of passages (by half-monthly periods) for the three seasons combined, 
in Table k.

Areas examined

The eighteen passages listed in Table 2 are divisible into two groups. In one 
the passages all involve open-sea crossings between the various island groups 
and the South American and Antarctic continents. The other smaller group 
includes passages in the inshore waters of Bransfield Strait and down the western 
side of the Antarctic Peninsula (Nos 11, 12, 13).

The present analysis, like the previous one, is confined to the first group of 
open-sea crossing indicated in the table and includes the passages examined in 
the previous report (Nos 1, 3-8, 1^ and 15) together with Nos 5& and 15a. 
There are in the present series of records, no passages northward from 
South Georgia (No 2) and no direct voyages were made from South Georgia to the 
South Shetland Islands (No 9).

Results

The results of analysis of the data for the eleven passages are set out in 
Tables 5 to 15 inclusive. For each passage a separate table has been prepared. 
For passages Nos 1, 3-8 and 5a, the tables show for each half-month the number 
of voyages made in the period 1967/68 to 1969/70 inclusive and the total mileage 
steamed in good visibility. The number of whales sighted in each of the four 
groups, large, medium, small whales and "whales", is given and the calculated 
number per 1,000 miles steaming in good visibility. Details of any whales 
identified in each group by observers are also included.

For passages Nos ll+, 15 and 15a, the tables list each voyage separately. This 
is done because the voyages here do not always follow the same route more or 
less closely as is the case with the other passages. This variation of route 
is a result of the variable pack-ice condition^ in this region from year to year.

As in the previous analysis, the tables show that only small numbers of large 
whales were seen and that for some of the passages, the records are rather 
widely scattered.

A comparison between the records for the two periods 1962/63 to 1966/67, and 
1967/68 to 1969/70, has been made for the three separate regions _a Drake Strait - 
Scotia Sea (passages 7, 5, ^ and 8), b_ the northern waters (passages 1, 3 and 
6), _c_ passage 15 South Sandwich Islands to Halley Bay. In each case, in 
addition to sightings of large whales, the comparison includes sightings 
classified as unidentified "whales" since it is possible that some of these records 
include observations of large whales.
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For the Drake Strait - Scotia Sea region (Table 16) the observations are 
scattered, in both periods but comparisons are possible for some of the half- 
monthly records on each of the passages. Increased numbers of whales per 1,000 
miles steaming were sighted in the 1967/70 period on passage 7 in December 1 
and January 1; on passage 5 in March 2; on passage k in January 1 and April 1; 
on passage 8 in March 2. In contrast, smaller numbers were seen in this 
period than earlier on passage k in November 2, December 1 and December 2, and 
on passage 8 in January 1 and April 1.

For the northern waters (Table 17) comparisons between the two periods are 
restricted to passages 1 and 3. On passage 1 increased numbers of whales per 
1,000 miles steaming were seen in the period 1967/70 in November 2, April 1 and 
April 2, with smaller numbers in this period than earlier in November 1 and 
January 1. On passage 3 larger numbers were seen in the most recent period 
in November 2, January 1 and April 1, and smaller numbers in February 1.

In both regions only small numbers of large whales or "whales" have been seen 
in either period and it is evident that what may be chance sightings of very 
small numbers of animals have a considerable effect on the available figures. 
In view of this, the comparisons which it has been possible tc make provide no 
clear evidence of a general increase or decrease in the number of large whales 
present in these two regions in the more recent period compared with the earlier 
one.

For passage 15 (South Sandwich Islands to Halley Bay) a comparison is possible 
between the records for January 2 and February 1 over some or all of the years 
1963, 1966 to 1970 inclusive. Only one vessel was concerned in each year and 
the sightings are divided into those made between 60° and 70° south latitude, 
and those made south of 70° south in the continental coastal waters. As in 
the previous analysis, there is a wide range in the numbers of animals seen in 
the three most recent years. There has been a big increase in the numbers of 
unidentified "whales" reported in January 2 in these years compared with the 
earlier period. There is some evidence that some at least of these 
unidentified "whales" in 1968 may have been minke whales but there is no 
information on the possible identities of this group in 1969 and 1970. For 
large whales there is no evidence of an increase in the numbers sighted in the 
most recent years in either month.

Conclusions

The results of the present analysis of the sightings records provided by the 
SCAR programme for the eleven passages involving crossings of the pelagic whaling 
grounds in Area II and part of the eastern half of Area I confirm the earlier 
findings that relatively few sightings are recorded in any one season and that 
because of the scattered nature of the records and the effects of chance sightings 
upon the data, comparisons must be made between series of seasons rather than 
between individual seasons.

A comparison of the records for eight of these passages in the two periods, 
1962/63 to 1966/67, and 1967/68 and 1969/70, provides no clear evidence of any 
large change in the number of large whales (essentially baleen whales) present in 
the three main regions covered by the passages.

The tentative nature of the identifications by the observers does not permit 
the records to be used to provide estimates of the populations of the different 
baleen whale species separately. For this reason the records cannot be used to 
provide evidence of the state of the stocks of the protected blue, humpback and 
southern right whales.
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Table 1 Whale sighting records available

Season

196T/68

1968/69

1969/70

Vessel

RRS John Biscoe

RRS Shackleton

RRS John Biscoe

MS Perla Dan

RRS Shackleton

RRS John Biscoe

MS Perla Dan

Period 
Covered

November/April

Ho vemb e r / Apr i 1

November/April

December/February

November/April

October/April

January /February

Antarctic 
Area

I, II

I, II

I, II

II

I, II

I, II

II
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Table 2 SCAB Sightings Classification of Passages

A. Mainly sub-Antarctic

*1 Montevideo - Falkland Islands 
^ Northward from South Georgia

3. Scotia Sea and Drake Strait (sub-Antarctic-Antarctic)

*3 Falkland Islands - South Georgia
*U Falkland Islands - South Orkney Islands
*5 Falkland Islands - South Shetland Islands
*5a Falkland Islands - Argentine Islands
*6 Falkland Islands - Magellan Strait
*T Magellan Strait - South Shetland Islands (Drake Strait)
*8 South Georgia - South Orkney Islands 

9 South Georgia - South Shetland Islands (direct)

C. High latitudes vest

10 South Orkney Islands - Brans field Strait
11 In Brans field Strait
12 South Shetland Islands - Anvers Island (65°S)
13 65° South - rlarguerite Bay

D. High latitudes east

*lk South Georgia - South Sandwich Islands
*15 South Sandwich Islands - Halley Bay
*15a Halley Bay - South Orkney Islands

E. Other passages

16 Unclassified

*Passages analysed in the present report
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Table k. Monthly coverage of passages

1. Montevideo to
Falklanrl Islands

2.Northward from
South Georgia

3« Falkland Islands 
to South Georgia

[^Falkland Islands 
to South Orkney

Oct. NOT. 
2 1

8.69 3.67 
S.6y 
S.68 
8.69

S.68 
B.69

NOT. Dec. 
2 1

8.67 B.68 
B.68

8.67 s.6l
S.68 
B.69

S.68 6.67 
6.69

Dsc. 
2

PD.68

B.67 
3.67

8.69

Jan, Jan. Feb. 
1 2 1

PD.69 
PD.7C

B.68 PD.70 PD.&9 
PD.70

PD.69 8.69 B.68 
B.70

Feb. Mar. Mar, Apr. 
2121

S.68

B.68 B.69 
S.69
B.70

B.68

Apr. 
2

-i ' '<">B.oo 
B.69 
S.69 
B.70

Islands

5.Falkland Islands 3.67 8.67 3,67 3.69 B.68 3.69 3.69 B.68 
to South Shetland B.68 8.69 B.70 3.69 
Islands

5a.Falkland Islands B.6y S.68 
to Argentine
Islands

6.Falkland Islands to 8.67 5,68 6.69 S.68 
Magellan Strait 8.69 8.69

B.70

7.Magellan Strait to S.68 S.68 6.69 . 3,69 
South Shetland 6.69 B.6g 3.69 
Islands

S,South Georgia to 3.67 PD.69 B.70 B.68 
South Ortcney Islands 6.69

B.70

9.South Georgia to 
South Shetland 
Islands

10.'South Ortney
Islands to Bransfield 
Strait

1l_Bransfield Strait

12.South Shetland 
Islands to Anvers 
Island

13.6535 to
Marguerite Bay

B.69

8.67
B.69

B.69

8.67
8.67
S.68

B.67
S.67
S.68

B.68
B.69

B.68
B.69

S.67
S.68
8.69

B.68
3.68
8.69

B.68
B.69

B.67
8.69

S.68
3.69

S.68
B.69
S.69

3.68
3.69

3.68
3.69

3.68
B.69
B.70

S.68
B.69
B.70

S.68
B.69
B.70

S.68
B.&9
B.70

S. 68 3. 68

S.68

S.68
S.69

8.69 B.68
B.70 S.68

6.69
. 3,69

B.70

6.69
B.70

B.68
8.69
B.70
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Table k, Cont.

Oct. NOT, Nor. Dec. Dec. Jan. Jan. Feb. Feb. Mar. Mar. Apr. Apr. 
21212 1 2 121 a 12

lit. South Georgia to
South Sandwich • B.68 PD.69 
Islands PD.6g PD.70

15.South Sandwich B.68 B.68 PD.6g
Islands to PD.69 PD.70
Halley Bay PD. 70

153,Halley Bay to
South Orkney B.68 
Islands

Islands
to South Orloiey 3,68 
Islands via Central 
Scotia Sea

Scotia Sea 3.68 S.68

Drake Strait - S. 69 3.69 
Scotia Sea B.70

Drake Strait 8.69 8.69 
Sea

Key: B=R.R.S.John Biscoe; PD = M»S,Perla Dan; S = R.R.S.Shaciaeton
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Table 1iu Passage 5a. Falkland Islands to Argentine Islands
(Approximate distance 860 miles)

Dec 
2

Mar 
1

No. of voyages

Mileage steamed in 
good visibility 590 36)

Large whales no. 
No./IOOO miles

Medium whales no. 
No.^1000 miles

Snail whales no. 
No./1000 miles

"Whales" no.
No. /1000 miles

3 
5.1

13.6

11
18.6

3 
8.3

2 
5.6

7/8
20.8

Identifications: 

Large whales 

Medium whales 

Snail whales

2 Sperm



Table 15. Passage 15a. Halley Bay to south Orkney Islands
(Each Toyage is listed separately)

Jan 2 
Bixoe 68

Feb 1 
Biscoe 67

Total distance steamed

Mileage steamed in 
good visibility

1050

550

1120

970

Large whales no. 
NO./1000 miles

Hedlum whales no. 
No./IOOO miles

Snail utoales no. 
NO./1000 miles

"Vfcales* no. 
NO./1000 Miles

2 
3.6

k 
7.3

16
29.1

11
11.3

2 
2.1

Identifications: 

Large whales 

Medium whales

Snail whales

3 Killer 8 Mintce 
2 Rorquals

142



Ta
bl

e 
16

. 
C

om
pa

ris
on

 o
f 

si
gh

tl
ng

s 
of

 l
ar

ge
 w

ha
le

s 
(L

) 
an

d 
"w

ha
le

s"
 

(W
) 

on
 p

as
sa

ge
s 

In
 t

he
 D

ra
ke

 S
tr

ai
t 

- 
S

co
ti

a 
Se

a 
re

gi
on

 i
n 

th
e 

tw
o 

pe
ri

od
s 

19
62

/6
3 

- 
19

66
/6

7 
an

d 
19

67
/6

8 
- 

19
69

/7
°

No
v 

1

No
v 

2

De
c 

1

D
ec

 2

Ja
n 

1

Ja
n 

2

Fe
b 

1

Fe
b 

2

M
ile

ag
e

W
ha

le
s

W
ha

le
 s/

1 
,0

00
 m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1,
00

0 
m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1 
,0

00
 m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1 
,0

00
 m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1 
,0

00
 m

il
es

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1 
,0

00
 m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1 
,0

00
 m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1 
,0

00
 m

il
es

Pa
ss

ag
e 

7

19
62

/6
7 

19
67

/7
0 

L 
W 

L 
W

30
0

- 
_

_ 
_

-
_ 

_
_ 

_

1 0
1 0

 
1 0

20
- 

k 
6

9
- 

k.O
 

5.
9 

8.
8

61
40

- 
- 

1 
\k

- 
- 

1.
62

1.
9

1 6
30

 
70

0
- 

- 
15

 
1

- 
- 

21
.1

, 
\.

k

22
0

_ 
-

- 
-

-
_ 

_
- 

- 
-

31
0

7 
- 

- 
-

22
.6

 
- 

-

Pa
ss

ag
e 

5

19
62

/6
7 

19
67

/7
0 

L 
W 

L 
W

19
0

- 
_ - 

-

36
0 

12
0

1 
_

2.
8 

- 
- 

-

77
0 

76
0

_ 
_

_ 
_ 1+

00
_ 

_ _
10

00
- 

-
- 

- 
-

65
0 

89
0

1 
- 

1 
-

1.
5 

- 
1.

1 
-

35
0 

9U
O

1
- 

- 
1.

1 
-

39
0 

22
0

2 
- 

-
5.

1 
- 

- 
-

Pa
ss

ag
e 

U

19
62

/6
7 

19
67

/7
0 

L 
W 

L 
W

- 
_

_ 
_

- 
_

1 0
1 

0 
7/

40
1
9

 
- 

-
1.

08
.9

 
- 

-
13

60
 

39
0

8 
- 

1 
-

5.
9 

- 
2.

6 
-

67
0 

33
0

2
3

 
- 

-
3.

0 
k.

5 
- 

-
1/4

10
 

62
0

2 
- 

k
l.

k 
- 

- 
6.

5
22

0
- 

- 
_

_ 
- 

_

10
0 

/4
90

_ 
. 

_ 
_ -

-
- 

_

Pa
ss

ag
e 

8

19
62

/6
7 

19
67

/7
0 

L 
W 

L 
W

_
_ 

_ 
_

- 
-

27
0

- 
-

_ 
_

28
0

- 
-

_ 
_ 30

0
_ 

_
_ 11+

0 
3U

o
- 

2 
- 

2
- 

li»
.3

 
- 

5.
9

20
0

3 
- 

- 
-

15
.0

 
- 

- 
-

-
_ 

_ _

11
0

1 
- 

-
9.

1 
- 

- 
-



Ta
bl

e 
16

. 
C

on
t.

M
ar

 1

M
ar

 2

A
pr

 1

M
ile

ag
e

W
ha

le
s

W
ha

le
g/

1,
00

0 
m

ile
s

M
ile

ag
e

W
ha

le
s

U
ha

le
s/

1 
,0

00
 m

ile
s

M
ile

ag
e

W
ha

le
s

W
ha

le
s/

1,
00

0 
m

ile
s

Pa
ss

ag
e 

7

19
62

-6
7 

19
67

-7
0

L 
W 

L 
V

25
0 

65
0

_ 
_

_ 
_

-
_ 

_
_ 

_

21
0

3 
_

11
*.3

 
- 

- 
-

Pa
ss

ag
e 

5

19
62

-6
7 

19
67

-7
0

L 
W 

L 
W

26
0

- 
- 

- 
5

- 
- 

- 
19

.2
11

40
0 

37
0

2 
- 

1
5

1.U
 

- 
2.

7 
13

.5
10

0
_ 

-

Pa
ss

ag
e 

l\

19
62

-6
7 

19
67

-7
0

L 
W 

L 
W

11
0

_ 
_

- 
- 

- 
-

-
- 

-
_ 

_

20
0 

13
0

1 
- 

- 
i,

5.
0 

- 
- 

30
.8

Pa
sx

ig
e

19
62

-6
7 

1
L 

W

17
0

- - kk
o

- - 21
*0

2/
3 

-
10

.14
 

-

8 96
7-

70
L 

W

_
- - 35

0
- 

22
- 

62
.9

51
0

- 
3

- 
5.

9



Table 17. CcaparlfOD of slghtlngs of large whales (L) and 'whales1 (W) on passages In
northern waters In the two periods 1962/63 - 1966/6? snd 1967/68 - 1969/70

Mileage 
Oct.2 Whales 

Whales/1 ,000 alles

Mileage 
NOT.I Whales 

Whales/1 ,000 miles

Mileage 
Nov. 2 Whales 

Whales/1,000 miles

Mileage 
Dec.1 Whales 

Whales/1,000 miles

Mileage 
D«e.2 Whales 

Whales/1,000 Biles

Mileage 
Jan.1 Whales 

Whales/1, 000 miles

Mileage 
Jan. 2 Whales 

Whales/1,000 miles

Mileage
Feb.1 Whales 

Whales/1,000 Biles

Mileage 
Feb. 2 Whales 

Whales/1 ,000 miles

Mileage 
Mar.1 Whales 

Whales/1,000 miles

Mileage 
Mar. 2 Whales 

Whales/1 ,000 Biles

Mileage 
Apr.1 Whales 

Whales/1 ,000 miles

Mileage 
Apr.2 Whales 

Whales/1,000 mile*

Passage 1

1962-67 1967-70 

L W L W

690 200

1170 2240 
2-11 

1.7 - 0.4 04

3070 490 
10 2/3 2 5/6 
3.3 0.9 4.1 11.2

220 
5 2 

- 22.7 9.1

220

1020 820 
7 - - 4 

6.9 - - 4.9

340 
1 

2.9 - - -

210

1280 
1

0.8 - -

...

. _ . _

600 850 
3 1 

- - 3.5 1.2

1610 1020 
- 13/14 1 
- 13.2 1.0

Passage 3

1962-67 1967-70 

L W L W

-

190 420

1720 16TO 
2 

- 1.2

410

180 
2 

- 11.1

310 810 
2 3 

- 2.5 3.7

100

540 480 
- 8/9 1 
- 15.8 2.1 -

550 
5/6 - - -

10.0 ...

410

360

750 340 
1

*s ^ €3

320

Passage 6

1962-67 1967-70 

L W L W

-

260 
- 3 
- 11.5

140

- f

400

130

•

. . . .

-

660

290 770

190

<•» e» • w

•» ••

145



Table 18. Caspar lion of slghtings of large whales and 'whales* In January 2 
and February 1 In different years on passage 15 (South Sandwich 
Islands to Halley Bay)

January 2

February 1

Miles Steaned

Large Whales 60°/70°S
• « S. of 700S
• • Total

Large Whales/1000 Biles

•Whales* 60°/70°S
• S. of 70°S
• Total

•WhalesVlOOO Biles

Miles Steamed

Large Whales 60°/70°S
" • S. of 70°S
• • Total

Large Whales/1000 Biles

•Whales" 60°/70°S
» 3. of 70°S
• Total

"WhalesVlOOO miles

1963

1120

11
101
112

100.0

2
1
3

2.7

1030

12
15
27

26.2

2
-
2

1.9

1966

980

1
16
17

17.3

1
2
3

3.1

870

12
6

18
20.7

6
37/38
U3/W*
50.0

1967

1570

35/37
23/21*
58/61
37.9

2
1
3

1.9

-

-

1968 1969

160 1320

12
16
28

21.2

19
i»9* 12
49* 31
306.3» 23.5

20

—
-
-

-

.
2
2

100.0

1970

1360

_
Ji
k

2.9

56*
25U+
310*
227.9»

130

—
.
.
-

•
5
5

38.5
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Appendix VIM
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Map of world showing Antarctic areas and (dotted) regions closed to 
factory ships for the purpose of taking and treating baleen whales
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