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International Whaling Co1nnlission 
I. AIC'C'tings This report refers to the Seventeenth Meeting of the Commis­

sion held in London from 28th June to 2nd July, 1965 under 
. the Chairmanship of Mr. M. N. Sukhoruchenko, to subsequent 

developments during the year, and to the meeting of lhc Scicnlific Committee 
held in London from 20th to 22nd June, 1966 under the Chairmanship of Dr. 
D. G . Chapman. Reports of these meetings are conlaincd in Appendices Ill and 
IV respectively. 

2. Catch Limitation As reported in the Chairman's Report of the Seven­
teenth Meeting, the Commission agreed at the Special 
Meeting held in May 1965 to a catch limit for the 

1965/66 season of 4,500 blue whale units. The Schedule was amended accord­
ingly at the Seventeenth Meeting. The total catch in the 1965/66 season was 
4,089 units. 

3. The 1965/66 Catch A total of 10 expeditions were operated in the 
Antarctic. This compared with 15 e,ipeditions in 
1964/65:-

1964/65 19(,5/66 
Japan 7 .:> 
Norway ... 4 2 
U.S.S.R. 4 J 

15 JO 

128 catcher boats operated in the 1965/66 season compared with 172 in 
1964/65. These were distributed as follows :-

1964/65 1965/66 
Japan 71 S2 
Norway . .. 36 21 
U.S.S.R. 65 55 

172 128 

The total baleen whale catch by the three countries in 1965/66 was as 
follows: 

1965/66 
Blue Fin Humpback Sei U11its 

Japan (-·) 910 (4,781) (-) 11,310 (10,405) 2,340 (4,125) 
Norway I (-) 4)5 (701) (-) 3,662 (5,538) 829 (1,273) 
U.S.S.R. - (10) 973 (1 ,826) (-) 2,611 (3,9)1) 920 (1,588) 

The figures in brackets show the comparative cah.:h in the 1964/65 season. 
The number of sperm whales caught by the Antarctic pelagic expeditions 

south of 40° South Latitude totalled 4,538 compared with 4,211 in 1964/65. 
The total Antarctic pelagic baleen catch was 2,897 units less than in the 

1964/65 season. 
The opening and dosing dates of the 1965/66 Antarctic season are shown in 

para. 4 below. 
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The total oil output for the 1965/66 Antarctic pelagic season, including 
sperm oil, was 678,708 barrels. Total oil production in 1964/65 amounted to 
1,017,611 barrels. The average catch per catcher's day's work by pelagic expedi­
tions was 0·31 blue whale units compared with 0·40 in the previous season. 

The average fin whale size was 65·75 feel compared with 65 ·5 and the average 
size of sci whales 48·04 feet in 1965/66 compared with 49·3 in 1964/65. The 
sperm whale size average was 45·34 feet compared with 45·6 in the preceding 
season. • 

The geographical distribution of the catch in blue whale units, with com­
parative figures for 1964/65 was as follows: 

Area I Area II 
020°-60°w, co0 -60°W) 

1965/66 . .. 14 2,439 
1964/65 ... 40 4,918 
Uecrease 26 2,479 
Increase 

Area Ill 
co0 - 1o>E) 

963 
687 

276 

Area JV Area V Area VJ 
(70" -130°E)( I 30' -170' W}(l 70' -l 20°W) 

106 361 • 202 
658 749 
552 388 

202 

Al South Georgia whaling operutions were carried oul from the land station 
at Leith Harbour during the 1965/66 season. The total catch amounted to 239 
whales (218 fin, 4 sei and 17 sperm) and the total oil production amounted to 
9,964 barrels. These figures compare with a total of 1,150 whales taken by two 
land stations which were operating in 1964/65 from which 45,805 barrels of 
oil were produced. 

Outside the Antarctic, 26 land stations and 7 factory ships were in operation 
in 1965 and a total of 29,736 whales were caught. In addition, 2,219 sperm 
whales were caught by the Antarctic pelagic expeditions north of 40° south 
latitude in 1965 bringing the total number of whales taken outside the Antarctic 
to 31,955. Total oil production amounted to 929,194 barrels. The comparable 
figures for I 964 were 33,059 whales (including 4,316 sperm whales taken by 
Antarctic i)Clagic expeditions north of 40° south latitude) and 887,722 barrels 
of oil. 

4. Antarctic Pelagic Whaling Season The baleen season opened on 12th 
December for the taking of fin and 
sei whales. Objections to Article 6(3) 

of the Schedule concerning the taking or killing of blue whales in the waters 
south of 40Q south latitude were withdrawn before the commencement of the 
season and only one blue whale was taken for scientific purposes. The season 
closed on 7th April, 1966. The Japanest and Russian factory ships ceased 
operations gradually as the stipulated quotas were reached. The first Japanese 
factory ship ended the baleen whale catch on 5th March and the last on 23rd 
March, 1966. The first Russian factory ship ended the baleen whale catch on 
25th March and the last on 7th April, 1966. The two Norwegian factory ships 
did not reach the stipulated quotas and ceased operations al the end of the 
season on 7th April, 1966. The period of whaling for all expeditions taken 
together averaged 103 days compared with 104 days in 1964/65. 

5. Amendments tu the Schedule As slated under paragraph 4 the objections 
to paragraph 6(3) of the Schedule lodged 
by the Governments of Japan, Norway, 

the United Kingdom and the Sov,iel Union were withdrawn and the amendment 
therefore comes into effect for all the Contracting Governments. The amend­
ment hans the killing of blue whales in the waters south of 40° South Latitude. 

Objections were received from the Governments of Japan, Norway and the 
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Soviet Union lo the a111cnJmenl conlaincJ in para . 6(5) of the Sd1cJule which 
forbids the use of a whale catcher attachcJ to a factory ship for lhe pmrose 
of killing or altempling to kill srerm whales in the waters between 40° Soulh 
LatituJe anJ 40° North Latitude. 

No objections were rrceiveJ lo the amendments proposed to paragraphs 4( I), 
6(4), 8(a) and l!(c) aml these amendments became binding, therefore, on all 
Contracting Governments. Under these amenJmenls ii is forhidJen lo I-ill or 
to attempt lo kill blue whales in the North l'acitic Ocean and its dcpcntlenl 
waters north of the Et~ualor for five years beginning with the 1966 season, ii 
is also forbidden to kill or lo allempl to kill humpback whales in the North 
Pacific Ocean and its dependent waters north of the b111alor during the 1966 
season. Paragraph 8(a) was amended to show lhe 1965/66 calch limit of 4,500 
hlue whale units and extended to embody the resolution adopted al the meeting 
that there shall be further reductions for the years 1966/67 and 1967/68 that will 
assure that the total catch for 1%7/68 will he less than the combined sustainable 
yields of the fin and sci stocks as .determined on the basis of more precise 
scientific evidence. 

6. Scientific l111•estigatio11 of the whale stocks The Joint IWC/FAO ~tock 
Assessment Review Group 
met in Seattle from 26th 

January lo 2nd February 1966, lo review the stale of Antarctic Whale Stocks 
which has developed since the submission of the Committee of Four Scientists' 
final report in June, 1964. The report of this group is set out in Appendix Ill . 

1. /11tcrnntiona/ Observer Scheme No progress was made at the Seven­
teenth Meeting in pulling this Scheme 
into operation. The Soviet Government 

maintained tlrnl a sat isfactory revision of the muional quotas was a pre-requisite 
to their implementation of the International ~bserver Schrn1e. 

8. Finance The Commission reviewed their financial position at the 
Seventeenth Meeting anti approved, suhjed to amlil, the 
statement of income and expenditure for the linancial year 

ended 31st May, 1965. Two budgets for the year 1965/66 were also approved, 
an ordinary budget and an extra-ordinary budget relating to the scientific whale 
stock assessment work . 

The cost of the scientific investigation work in, 196S/66 was eslimatcJ to be 
approximately £2,000 which with the balance in hand in the extra-ordinary 
b4dget plus a contribution of £8S0 from the onlinary budget was expected to 
leave a small deficit . Expenditure in the ordinary budget was estimated to total 
£5,567. Since this expenditure would be in excess of income from annual contri­
butions· at the existing level, the Commission agreed· to a recommem.lation 
raising the amount of its contributions by £50 lo £3S0 p.a. This would give a 
total estimated income of £5,950 leaving a balance in hand at 31st May, 1966 
of £2,012. 

A copy of the audited accounts for 196S/66 is shown at Appendix V. 
The ordinary budget actual expenditure was £5,903 compared with £5,556 in 

1964/65 (excluding the cost or the Special Meeting) resulting in a balance at 
the end of the year of £47. 

Actual upentliture. in the extra-ordinary budget amounlt:d to £998. The 
balance brought forward from 19M/6S was £1,0J2 and this togt>lher wilhlhc 
£850 contribution from the ordinary budgt>t pro<luced a balance al 31st May, 
1966 of £884. 
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9. /11.fraclio11s Infractions of the Convention reported by Cont.acting 
Governments in respect of the 1965/66 Antarctic season and 

. the 1965 season in waters outside the Antarctic are summ­
arised in Appendix VI of this report. 

to. Permits to take whales for Scientific Purposes The Corn mission was 
notified during the year 
of the following permits 

granted under Article VIII of the Convention: 
Canada Reissue of a permit first granted in 1964, reissued in 1965, but 
not yet invoked, for the taking of up to 20 undersized and/or lactating 
sperm whales in order to provide data to further knowledge of sperm whale 
stocks found olf the west coast of Canada in the North Pacific Ocean. 
Japan A permit to the Whales Research Institute, Tokyo for the taking 
of herds of sperm whales in the North Pacific from 18th June to 30th 
November, 1965. 

Norway A permit authorised for the taking of one blue whale and one 
humpback whale for the purposes of scientific research. 

United States Authorized the issue of a permit for the taking of not more 
than twelve whales of any species, except right whales, for the purpose of 
continuing a research project in whale biology initiated in 1963. A permit 
to investigate the behaviour of gray whales in the eastern Pacific Ocean 
and to attach a harpoon carrying an electronic tracking device to not more 
than three gray whales ; gray whales may not be killed as part of the 
investigation. A permit for the killing of not more than 50 sperm and 40 
gray whales including lactating whales and whales below the length limita­
tions normally applicable since a similar permit issued in 1965 was not 
invoked. Lastly, a permit was issued to take, transport and maintain in 
captivity not more than two minke whales for purposes of public display 
and scientific studies. 

Union of Soviet Socialist Republics Grant of a permit to the Soviet 
whaling fleet in the Southern Hemisphere for the taking of a total of 19 
whales for research purposes; 6 sei, 3 blue, 4 Bryde and 6 fin whales, the 
catch to re made up to the commencement and after the conclusion of 
the 1965/(,6 season. 

11 . Meetings of Commillees The Commission recommended at its Seven­
teenth Meeting that delegates of the four 
North Pacilic countries meet early in 1966. 

It was also recommended that the Working Group of Scientists on North 
Pacific Whale Stocks and the Sperm Whale Sub-Committee also meet at this 
time. The meeting of the delegates of the four North Pacific Countries was 
accordingly held from 14th February to 17th February, 1966 (See Appendix 
Ill); the Working Group met from 7th February lo 12th February, 1966 and 
the Sperm Whale Sub-Committee met from !0th February to 18th February 
1966. (See Appendix IV). All these meetings look place in Honolulu. 

A further meeting of the North Pacific Commissioners took place from 23rd 
to 27th June, 1966 (see Appendix Ill) and of the North Pacific Working Group 
from 16th June to 17th June, 1966. The Scientific Committee met on 20th June 
until 24th June, 1966. (See Appendix IV which also includes the reports of the 
North Pacific Wc,rking Group). These meetings took plai:e in London prior to 
the Commission's Eighteenth Annual Meeting. In addition, at its Seventeenth 
Meeting, the Commission recommended the formation of a Special Group to 
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consider the regulation of the catch of whales from land sf a lions situated south 
of 40° South Latitude and in other parts of the Southern Hemisphere. The 
Special Group so formed met in Londnn from 20th June to 21st June, 1966 
prior to the Commission's Annual Meeting (sec Appcndi,-; Ill). 

12. iVithdrall'al from the Conl'cntion During the year the Government of 
Br:u:il notified their intention of with­
drawing from the Convention to take 

effect as from 30th June, 1966. The Government of Panama also notified their 
intention of withdrawing but their attention was drawn lo Artide XI of the 
Convention and a request made that they notify the Depository Government of 
their intention. 

13. Officers The Chairman, Mr. M . N. Sukhoruchenko (U.S.S.R.) com­
pleted the second of a three-year term of office at the Seven­
teenth Meeting. Following the resignation of Mr. H. Gardner 

(U.K.) as Vice-Chairman of the ·commission the question of a successor was 
considered at the meeting and Mr. W. C. Tame (U.K.) was unanimously 
elected Vice-Chairman for the ensuing year. 

The constitution of the Commission at the Seventeenth Meeting is shown in 
Appendix l and that of the Technical, Scientific, and Finance and Admini­
stration Committees in the Chairman's Report of the meeting at Appendix Ill. 

R. S. WIMPENNY, 
Secretary to the Commission. 

ADDENDUM TO THE SEVENTEENTH REPORT 
OF THE COMMISSION 

General Recommendations of the Scientific Committee 

At their meeting in June, 1966, the Scientific Committee made several general 
recommendations besides those applying in particular to the Antarctic and 
North Pacific Regions. 

Having no additional analyses on sperm whale stocks except those reported 
on by the North Pacific Group they recommended that the F.A.O. Assessment 
Group be asked to make an assessment of sperm whale stocks, particularly in 
respect to those on pelagic grounds, and that national research groups begin 
or continue analyses. They reaffirmed the need for additional working, parti­
cularly of sperm and sei whales, and recommended the initiation or continuation 
of studies to ensure standardization of age readings for sperm, fin, sci, and 
humpback whales. The taking of gray whale and entire schools of sperm whales 
under special permits for scientific studies should be encouraged. 

The Committee recommended also that biological data for the Antarctic 
since 1961/62, and for sperm whales, be submitted as soon as possible to the 
F.A.O. Assessment Group, and annually in future, and that such data be 
available for exchange between national groups on request. 

Additional recommendations were that the sightings programme of S.C.A . R. 
research ships be continued for al least one more year, that a further census of 
gray whales be taken, and that the prohihition or the catching of blue whales 
be extended to the whole of the Southern Hemisphere. 
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The Committee reaffirmed that a national scheme of management requires 
separate quotas for each species, but they concurred with the proposal of the 
No.-th Pacific Working Group that "a combination of blue whale units and 
specific catch limits [for some stocks) could provide protection where required 
while providing greater flexibility ." 

Antarctic Stocks 

The best estimate of the present sustainable yields for the whole Antarctic 
is : Fin Whales, 4,500; Sei Whales, 4,500--7,500; or a total of 3,000-3,500 in 
terms of B.W.U. 

The Committee attached particular importance to allowing the fin whale 
stocks to begin to rebuild, for the scientific evidence indicates that the fin whale 
stocks could be the most productive in terms of numbers and economic value. 
With this in mind they recommended that the Commission consider the 
suggestion of the F.A.0. Assessment Group that complet.e protection be given 
immediately and for some time in the future to fin whales to allow this valuable 
stock to rebuild . This would imply that during such protection the total burden 
of catches would fall on the sei whale stock, but calculations suggest that the 
sei whale stocks are probably large enough to provide an annual quota of 2,000 
B.W.U. or possibly 2,500 8 .W.U., until the fin whale stock is large enough to 
provide these annual quotas and still increase at a reasonable rate. 

On the understanding that the Commission will carry out its intention of 
bringing the catch to a level that "will be less than the combined sustainable 
yield of the tin and sei stocks as determined on the basis of more precise 
scientific evidence" the Committee saw no reason for closing the Sanctuary. 
The Committee again preferred to see no earlier opening date to the season 
than the one in force now, and saw no reason for recommending any change in 
the closing date. 

North Pacific Stocks 

The Scientific Committee endorsed the recommendations of the North Pacific 
Working Group, namely, (i) that the taking of humpbacks should be prohibited 
for at least one more year; (ii) that no change should be made in the present 
five year closure on blue whales; (iii) that the catches of fin whales should be 
held below the estimated sustainable yield of 1,800 for the entire North Pacific, 
and as far as possible below the respective sustainable yields within stock 
areas; and that the catches of fin whales should not be permitted to rise above 
these levels until there has been a corresponding rise in sustainable yields 
verified by further research; and (iv) that the catch of female sperm whales 
should not be permitted to rise significantly above the present level. 

No recommendations were made (v) on the taking of sei whales or male 
:,perm whales; but (vi) ii was recommended that studies on the state of the 
stocks of all species should be continued to refine the estimates and to provide 
a basis for ad,,itional · recommendations as conditions allow. 
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APPENDIX II 

AP XVII 

Sir, 
Circular letter to all Commissioners 
Agenda: Se11e11tee11th Meeting 1965 

26th April, 1965 

I enclose, in duplicate, a copy of the Agenda for the Seventeenth Meeting of 
the Commission 10 he held at the ollices of lhe Civil Service Commission, 
Burlington House, Burlington Gardens, London, W. I from 28th June to 2nd 
July 1965. The opening session will begin on Monday, 28th June al 10 a.m. 

The AgenJ,1 has been drawn up in lhe light of comments which have been 
received on the draft provisional agenda circulated with my lelkr of I llh 
January 1965. 
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Ccpies of the financial statements, referred lo under Item 4, will he circulated 
as soon as pos~ihle after the end of the current financial year on JI ~t May, 1965; 
they ~ill include a statement of income and expenditure (subject to audit) in 
the ordinary and extra-ordinary budgets in 1964/65 and an estimate of income 
and expenditure for 1965/66. The report of the Special Meeting in May (Item 
5 of this Agenda) will be circulated as soon as possiule after the end of that 
meeting. 

With regard to the International Observer Scheme, Item 6 of the Agenda, the 
Antarctic pelagic whaling countries were unable to agree upon the implementa­
tion of the scheme in the 1964/65 season. The Commission may wish to consider 
and discuss at the Seventeenth Meeting the prospects for the operation of the 
scheme in the 1965/66 season and in the light of any further information arising 
out of the Special Meeting of the Commission in May I 965. 

Item 8 refers to the annual report of the Scientific C,lmrnittec in connection 
with the normal assessment of the results of the whaling season just ended. A 
m~ting of the Scientific Committee has been convened in the week preceding 
the Seventeenth Meeting i.e. from 21st-25th June and their report will not 
therefore be available until the beginning of the Commission's meeting. 

With regard to Item 9, the Commission was advised after the Sixteenth Meet­
ing that F.A.O. were not willing to collaborate on future stock assessment work, 
although they would make available to the Commission an analysis of the 
1964/65 Antarctic season catch and its effect on the stocks. This analysis is being 
presented to the Commission at the Special Meeting on 3rd May. Further 
discussion on the analysis and on the future of stock assessment work will no 
doubt depend upon the outcome of the Special Meeting. 

Item 10 has been included at the request of the Government of Norway. 

At earlier meetings the Commission requested that further scientific studies 
should be made on, respectively, sperm whales and the stocks of all species in 
the North Pacific. Both studies arc continuing and Items 11 and 12 of the Agenda 
have been included to enable the Commission to consider these questions 
further in the light of the scientific evidence in the reports of the Scientific 
Committee and the Working Group on the North Pacific stocks which are 
expected to be available at the time of the meeting. Items 17\f) and (g) have 
been included in case the Commission should wish to consider any particular 
protective measures, arising from the reports of the scientists, for sperm whales 
or for any species in North Pacific waters. 

Item I 7(f) (i) relat ing to sperm whales has been included at the request of 
the Government of Australia. 

The report on infractions, Item I 3, will be circulated at a later date when the 
information relating to the last season has been received from Contracting 
Governments. 

With ·regard to Item 17, I have referred above to I 7(f), f(i) and (g). No other 
proposals for amendment of the Schedule have been received from Contracting 
Governments. The position of the Sanctuary, Item I 7(a), is now subject to 
annual review. The proposal under Item I 7(b) (ii) would appear to be the 
logical outcome of the Commission's decision at the Sixteenth Meeting to 
prohibit the taking of blue whales in the Antarctic. The other Items have been 
included to allow the Commission to consider any changes in the Schedule 
which might arise from the review of the previous season's catch statistics, the 
FAO analysis of those statistics and their effect on the stocks and the report 
of the Scientific Committee. 

A copy of the Agenda and of this covering letter are being sent to .each 
Contracting Government. Further copies may be obtained on application. 
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I should be glad lo be informed by the 18th June, or earlier if possible, of 
the names of all those who will be present at the Seventeenth Meeting on behalf 
of your Government. 

I am, Sir, 
Your obedient Servant, 

R. S. WIMPENNY, 
Secretary to the Commission. 

AGENDA FOR THE SEVENTEENTH MEETING TO BEGIN AT 10 A.M. 

ON MONDAY 28TH JUNE, 1965, AT THE CIVIL SERVICE COMMISSION, 
BURLINGTON GARDENS, LONDON, W.I. 

I. Address of welcome. 
2. Arrangements for meeting and adopting of Agenda. 
3. Appointment to Committees. 
4. Finance and Administration: 

(a) Review of the Commission's financial position (accounts for 1964/6S 
covering the ordinary and extraordinary budget and estimate for 
1965/66 to be circulated with Paper IWC/17/2). 

(b) Provision for financing (I) stock assessment work and (2) blood typing 
work on sperm whales (Paras. 15 and 21 of the Chairman's Report of 
the 16th Meeting). 

(c) Review of the present level of contribution from Contracting Govern­
ments and consideration of increase. 

5. (a) Chairman's Report of Special Meeting, May 1965 (to be circulated as 
Paper IWC/17/6). 

(b) Matters arising from the Special Meeting. 
6. The International Observer Scheme. 
7. Review of previous season's catches. 
8. Report of the Scientific Committee (Report to be circulated as Paper 

IWC/17/3). 
9. Special scientific investigation of the whale stocks (Paras. 7 and 21 of the 

Chairman's Report of the 16th Meeting): 
(a) Points arising out or the 1964/65 season. 
(b) Arrangements for continuation or the stock assessment work. 

10. The taking of whales at land stations in South Georgia. 
11. Sperm whale stocks, including proposals for blood typing work (Paras. 11 

and 15 or the Chairman's Report or the 16th Meeting). 
12. North Pacific whale stocks (Para. 14 or the Chairman's Report of the 16th 

Meeting and report or the Working Group). 
13. Infractions (Infractions Report to be circulated as Paper IWC/17/4). 
14. Report of the Technical Commiltcc. 
15. Report of the Finance and Administration Committee. 
16. Sixteenth Annual Report (a draft will be circulated as Paper IWC/17/5). 
17. Amendments of the Schedules: 

(a) Schedule Paragraph 5 -Position of the Sanctuary. 
(b) Schedule Paragraph 7(a)-(i) Opening date of Antarctic pelagic baleen 

scason. 
(ii) Deletion of words " and no such whale 

catcher shall be used for Lhe purpose of 
killing or attempting to kill hlue whales 
before 14th February in any year." 
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(c) Schedule Paragraph 8(d)- Closing date of Antarctic pelagic balcc11 
seasu11. 

(d) Schedule Paragraph 8(a)- (i) Blue whale unit catch limit in the 
Antarctic. 

(e) Schedule Paragraph 8(c) - (ii) Limit for daily notification of rntch to 
the Bureau of International Whaling 
Statistics. 

(f) Provision for the restriction or the catch of sperm whales. 
(i) Add new sub-paragraph to paragraph 6 :-"It is forbidden to use a 

whale catcher attached tu a fac.;tory ship for the purpose of killing or 
attempting to kill sperm whales in the waters l:,e1wee11 40° South 
Latitude and 40° North Latitude." 

(g) Provision for the restriction of the catch of whales in the North Pacilic . 
18. Election of Vice-Chairman for the ensuing year. 
19. Date and place of next meeting (Ruic XVII of the Rules of Procedure refers 

to meetings outside London). 
20. Arrangements for Press Release. 
21. Any other business. 

APPENDIX Ill 
CHAIRMAN'S REPORT OF THE SEVENTEENTH MEETING 

I. Date and Place The Seventeenth Meeting of the International Whaling 
Commission was held at Burlington I louse, Burlington 
Gardens, London, W. I, from 28th June to 2nd July, 

1965. The proceedings were conducted by the Chairman Mr. M. N. Sukhoru­
chenko (U.S .S.R.). 

2. Representation Commissioners and Delegates of Contracting Govern­
ments represented Argentina, Australia, Canada, Den­
mark, France, Iceland, Japan, Mexico, the Netherlands, 

New Zealand, Norway, the Republic of South Africa, the United Kingdom, the 
United States and the Union of Soviet Socialist Republics. Observers also 
attended from Chile, Italy, Portugal. Peru, the Food and Agriculture Organiza­
tion of the United Nations, the International Council for the Exploration of the 
Sea, the Permanent Commission of the South Pacific, the Universities Federation 
for Animal Welfare, the World Wildlife Fund, the Fauna Preservation Society 
and the International Society for the Protection of Animals. 

3. Address of Welcome At the opening session an address was given by 
the Minister of State for Scotland, Mr. E. G . 
Willis. Mr. Willis said that conservation had not 
yet been sunicicnt to maintain the whale stocks at 
a satisfactory level and that conservation demanded 

immediate sacrifices if whaling were lo survive and give an economic return. 
The agreement al the Special Meeting that the Antarctic catch limit should be 
reduced to 4,500 blue whale units for the next season and that reductions should 
be made in the following two years to a level which would allow the stocks to 
recover was, therefore, a very gratifying one. Mr. Willis concluded by saying 
that he hoped all concerned would accept the full implications of the situation 
and support the furthe r reductions necessary if the stocks were to be rebuilt 
from their present depicted conditions. He trusted that, as a result, the founda­
tions of a prosperous future might be laid. 
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4. Adoptio11 of tlKenda The Agenda's adoplion was moved by the Com­
missioner for the Union of Soviet Socialist Repub­
lics. This was seconded hy the -Commissiorn:r for 

the Unilcd Slates of America and accepted without dissent. 

5. Ueview of Prt'Vivus Season's Catch II was pointed oul by Mr. Vangslein 
that he had lillle to add to the oral 
rt>port made to the Special Meeting, 

but he emphasized that, because reporls from seven factory ships and two land 
slalions had nol been received until the 3rd Ju11e, ii had not been possible to 
complete the usual surveys of catch and production in the Antarctic last season. 
To remedy such a state of affairs expeditions should send in their reports to 
the Bureau of International Whaling Statistics not later than the 15th of May. 
An important change in last season's catches referred to those of the sperm 
whale made by factory ships on their way to and from the Antarctic whaling 
grounds but actually outside the Antarctic limits. Last season this catch was 
5,595 whales compared with 3,600 in 1963/64. 

6. Sdei:tific /11vestigatio11s The Scientific Commillec met during the week 
before the Commission's meeting but was unable 
to elect a Chairman. However, Doctor D. G . 

Chapman (U.S.A.) agreed lo act as Rapporteur so that relevant comments and 
m.:ommendations from this Commillce could be put forward. A number of 
these arc embodied in the succeeding paragraphs of this report. During the 
meeting of the Commission Dr. Chapman was elected Chairman of the Scientific 
Committee. The proceedings of the Scientific Committee are set out in Appendix 
IV. 

1. Stock Assl'ssments An olfer from the Director-General of the Food and 
Agriculture Organization of the United Nations that, 
provided ade4uale conservation plans were in train, 

he would help in a co-operative programme of stock assessment in connection 
with Antarctic :rnd other whales, was discussed. On a proposal of the Com­
missioner for Australia seconded by the Commissioners for Canada and the 
Union of Soviet Socialist Republics the Commission agreed that the Secretary 
should be usked to resume arrnngemcnts with F.A.O. similar to those intended 
prior to the Sixteenth Meeting. 

8. Economic Assessment There had been a recommendation from the 
Scientific Committee that a group of economists 
expert in the types of problem involved in the 

whaling industry hut not currently employed in the industry should be established 
to study whaling problems from an economic point of view. The Commissioner 
for Australia proposed that this idea should be borne in mind during the year 
so that it could be considered more closely at the Eighteenth Meeting. The 
Commissioner for the Union of Soviet Socialist Republics supported this view 
with which all present agreed. 

9. Protet'lio11 of Blue Whales The Commission agreed without dissent I hat 
in Paragraph 4 of the Schedule it would be 
forbidden lo kill or allempl to kill blue 

whales in the Pacific Ocean and its dependent waters north of the c4uator for 
live years heginning with the 1966 season. The proposal was made by the 
Commissioner fur Canada and seconded by the Commissioner for the United 
State, of America. 
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10. The taking of hlue whales in the area south of 40° Soulh Latitude is 
forbidden but this provision in the Sd,edule was ohjci.:lcd lo after lhe Sixteenth 
Meeting hy all the Anlarclic pclagii.: whaling countries. The resull is thal blue 
whales are still unprotected in Antardii.: waters north of 55" South Latitude from 
0° eastwards to 80° East Longitude. Acting on a resolution proposed hy lhe 
Commissioner for Australia anJ sci.:ondcd hy the Commissioner for the Union 
of Soviet Socialist Republics, the Commission therefore agreed at this meeting 
to an appeal being sent to the Antarctic pelagic counlries to ask them to with­
draw their objection to the change in the Scloedule, Paragraph b(J) brought about 
by the deletion of the words "except in the waters north of 55° South Latitude 
from 0° eastwards to 80° East Longitude." 

11. Protectio11 of llumpha,·k Wh<1les There was unanimous agreement that 
it should be forbidden lo kill or allempl 
to kill humpback whales in the Pacific 

Ocean and its dependent waters north of the equator for the 1966 season 
pending further assessments. The resolution was moved by the Commissioner 
for Australia and sei.:onded by the Commissioner for the Union of Soviet 
Socialist Republics. 

12. Protei-tio11 of Sperm Whales Great concern was expressed by some of 
the Commissioners at the increased taxa­
tion of the stocks of sperm whales. There 

had been much larger catches in the last year and it was feared that decreased 
whaling in the Antarctic might divert more factory ships to pursue this species 
in the area outside the Antarclic where the female breeding stocks are to he 
found . Moreover, while the minimum size limit- 38 feet-should be enough to 
save the great majority of females, massive evidence was available to the Com­
mission to show that this regulation was being broken ori a large scale. Although 
much more information is needed on the slate of the stocks of this species, it 
was pointed out that delaying conservation action until better evidence on 
depletion is obtained has already produced instances of having waited until the 
sustainable yield is no longer economic. 

13. With these arguments before them, the Commission therefore l'Onsidercd 
an amendment to the Schedule, Paragraph 6 moved by the Commissioner for 
Australia and seconded by the Commissioner for New Zealand which slated 
"6(4) it is forbidden lo use a whale catcher attached to a factory ship for the 
purpose of killing or attempting to kill sperm whales in the waters between 
40° South Latitude and 40° North Latitude". The amendment was carried by 
seven votes in favour to two against but there were four abstentions. 

14. In accepting the Report of the Scientific Committee the Commission also 
agreed that there should be a further meeting of the Sperm Whale Suh­
Committee. This would he in 1966 either immediately before or immediately 
after that of the North Pacific Working Group. The meeting would be convened 
by Mr. R. Gambell (U.K .). 

15. Appeal to Chile anti Peru In relation lo the conservation of sperm 
whale stocks the Commission cnnsiderctl a 
recommendation 0f lhe Scientific Commillee 

that appeals should be made lo Chile and Peru lo adhere to the l?.t6 Convention 
and in any case to observe the Commission's minimum size-limits for sperm 
whales and lo rnnt inue 11, supply complete data lo the Rureau c,f International 
Whaling Stat istics. As a result the Commissioner for Australia, si:ci111Jed hy 
the Commissioner for the United Slates of America made a rei.:ommemtation 
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that the Commission appeals to Chile am.I Peru to adhere to the 1946 Con­
vention and th11t in the me11ntime they observe the minimum lengths applying 
to sperm whales and continue to supply complete statistical data to the Bureau 
of International Whaling Statistics. The recommendation was carried without 
any objection. 

16. Rlue Whale Unit Limit At the Sixteenth Meeting no quota of blue 
whale units had been agreed for the 1964/65 
season, but al the Special Meeting in May 1965 

Commissioners had agreed to recommend to their Governments a quota for 
the 1965/66 Antarctic season of 4,500 blue whale units and that further reduction 
should be made in the 1966/67 and 1967/68 seasons so that the quota for the 
1967/68 season would be less than the combined sustainable yields of the fin 
and sei whale stocks as determined on the basis of more scientific evidence. 
During the Seventeenth Meeting this recommendation of the Special Meeting 
was implemented by an amendment of the Schedule which was proposed by 
the Commissioner for the United Kingdom and seconded by the Commissioner 
for Canada. The amendment was to delete in Paragraph 8(a) of the Schedule 
the words "10,000 blue whale units in 1963/64" and add "4,500 blue whale 
units in 1965/66. There shall be reductions for the years 1966/67 and 1967/68 
that will assure that the total catch for 1967/68 will be less than the combined 
sustainable yields of the fin and sei stocks as determined on the basis of more 
precise scientific evidence". On this amendment being put to the vote all twelve 
Commissioners present were found to be in favour of it. 

17. Limit for Daily Notification of Catch At the time this meeting com­
menced Paragraph 8(c) of the 
Schedule to the Convention gave 

the number of blue whale units caught in the Antarctic after which daily records 
of catches must be sent to the Bureau of International Whaling Statistics at 
Sandefjord, Norway as 9,000 and referred to the 1963/64 catch. This allowed 
the Bureau to indicate to the factory ships the day when the total quota for 
1963/64 had been reached. For the future, however, it was proposed by the 
Commissioner for Australia and seconded by the Commissioner for Japan that 
Paragraph 8(c) of the Schedule should be changed by the deletion of "9,000" 
in the third from the last line and its replacement by the words "85 per cent of 
whatever total catch limit was imposed by the Commission". This proposal was 
carried without dissent. 

18. Sanctuary and Length of No action was taken by the Commission in 
Antarctic Season connection with the Sanctuary and the length 

of the Antarctic baleen whaling season. This 
means that for the next Antarctic season the Sanctuary will remain open and 
that the dates for commencing and ending the baleen whale season will remain 
the same. 

19. Catchi11g of Whales at The catching of Antarctic whales from land 
La11d Stations stations south of 40° South Latitude as well as in 

other areas of the Southern Hemisphere received 
the special attention of the Commission. They considered that these catches hall 
increased in importance in the light of the recent situation of whale stocks in the 
Antarctic. To deal with this position and after some amendment the Commis­
sion accepted a resoluliou of their Technical Committee set out in the following 
terms : 

With regard lo the catch of Antarctic baleen whales from lanJ stations 
situated south of 40° South Latitude as well as in other areas of the Southern 
Hemisphere, it is recommended that : 
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(a) Taking into consiLleralion the fact lhal !he problem of catching 
lhe Anlan:fic whales al land stations has increased ils impnrlance in the 
light of the recent situation of whale stocks in lhe Antarclic, it is Llesir­
ablc for the Commission lo sel up a special group representing mrmber 
countries concerneLI with lanLI slalions situatcLI south of 40" South 
Latitude as well as in other areas of the Southern Hemisphere in orclcr to 
elaborate suggestions to bring into order the catching of whales al sud1 
land stations so thal this problem may be Lliscus~ed in delail al the 
Eighteenth Meeting of !he Commission . 

(b) The Commission shall determine the tolal catch limit of Antarctic 
pelagic whaling for the 1966/67 season and after, laking into considera­
tion the catch of Antarctic whales from land stations situated south of 
40° South Latitu_de as well as in other areas of the Southern Hemisphere. 

(c) The Commission invites the Governments concerned with land stations 
situated south of 40° South Latitude as well as in other areas in the 
Southern Hemisphere to take domestic measures on a voluntary basis 
so that the level of catch from such land stations for the forthcoming 
season does not exceed that in the 1964/65 Antarctic season or the 
average (calculated in blue whale units) of the catches over the last 
three seasons 1963, 1964 and 1965, outside the Antarctic as the case 
may be. 

(d) The Commission recommends lo the countries at present discussing 
the problems of national quotas that, for the 1966/67 and 1967/611 
seasons, they take into consideration the catches of Antarctic whales 
from land stations situated south of 40° South Latitude as well as in 
other areas of the Southern llemisphere. 

The resolution was carried with the assent of all thirteen Commissioners 
present but with a reservation made by the Commissioner for the Union of 
Soviet Socialist Republics that the fourth point of the resolution should 
also apply to the 1965/66 season. 

20. The /11ternational Observer Scheme The International Observer Scheme 
was the subject of a proposal by 
the Cummmissioner for Norway 

amended by the Commissioner for Japan. It ran as follows: 

·The International Whaling Commission, referring to Paragraph l(a) of the 
Schedule according to which the Commission can appoint international 
observers on factory ships operating in Antarctic pelagic whaling; taking 
note of the expressed desire of the countries parties lo the Agreement 
concerning an International Observer Scheme dated 28th October 1963 · 
to conserve whale stocks and to maintain proper productivity of pelagic 
wh;tling by establishing such a scheme; reaffirming their views expres~ed 
at every session since the agreement came into force, supported by the 
F.A.O. that an International Observer Scheme should be implemented as 
quickly as possible; bearing in mind the fact that the international observers 
agreement expires after the 1965/66 season and fearing that such a scheme 
might never come into existence if not imrlemcnted in the coming season; 
strongly request the countries concerned to ensure the implementation of 
the International Observer Scheme in the 1965/66 season; invite each of the 
active pelagic whaling nations tu give a firm assurance at the Seventeenth 
Session to the effect that they on their part will put the Scheme into opera­
tion in the 1965/66 season in accordance with the rules for the imple­
mentation of the International Observer Scheme agreed upon among the 
five countries concerned in Sandefjord on 26th June, 1964. 
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This resolution received the affirmative votes of all twelve Commissioners 
present. The Comll'issioner for the Union of Soviet S<>eialist Republics, however, 
explained that his vote in favour was made to give the Union or Soviet Socialist 
Republics the right to discuss the problem of the allocation of national quotas. 

21 . With regard to the assurances in the resolution invited from the active 
pelagic whaling nations, two were able to give these but the delegation of the 
llnion of Soviet Sncialist Republics staled that, while they were in favour of 
implementation of the sd1cme in the coming season, their assurance must be 
qualified by the reserve that both the quota of the whole catch and the Inter­
national Observer Scheme should be extended to both factory ships and to all 
land stations catching Antarctic whales and that to implement the International 
Observer Scheme it would be necessary to solve on a just basis the problem of 
re-allocation of national quotas between the countries concerned. It was agreed 
that talks on these matters would be continued but no solution had been worked 
out by the end of the Commission's meeting. 

22. Attention was then given to the relevance of an International Observer 
Scheme to land stations. In this connection the Commissioner for the United 
Kingdom proposed and the Commissioner for the Union of Soviet Socialist 
Republics seconded the following resolution: 

The Commission considers that provisions comparable to those of the 
International Observer Scheme should be made in respect of land stations 
in the Southern Hemisphere and asks the special group which is to meet to 
bring into order the catching of whales at such land stations to study the 
matter and make recommendations to the Eighteenth Meeting of the 
Commission. 

This resolution was carried; there being four in favour and eight abstentions. 

23. Natio11al Quotas The countries party to the Arrangements for the 
Regulation of Antarctic Whaling of 1962, represented 
by their Commissioners, met together before and during 

the Seventeenth Meeting to discuss proposals for the allocation of national 
quotas but had not been able to conclude these discussions by the end of the 
meeting. To these countries the Commission recommended that for the 1966/67 
and 1967/68 seasons they take into consideration the catches of Antarctic whales 
from land stations situated south of 40° South Latitude as well as in other areas 
of the Southern Hemisphere. 

24. North Pacific Whale Stocks Bearing in mind the Scientific Committee's 
views on the threat lo the whale stocks in 
the North Pacific area, where, for instance, 

against a catch of 3,991 fin whales in 1964 there was an estimated sustainable 
yield of 1,600, the Commission considered that the four North Pacific countries, 
Canada, Japan, the Union of Soviet Socialist Republics and the United States 
of America should meet to discuss this matter. At a first discussion under the 
chairmanship of Or. McH ugh, it was agreed that representatives of the countries 
concerned should meet sometime in 1966, probably in January or February. 

25. With the acceptance of the Scientific Committee's Report the Commission 
agreed that the North Pacifk Working Group should meet as soon as possible 
after the completion of the 1965 season bul not later than early 1966 to complete 
their scie11tilic analyses which are based so far on incomplete Jata . 

26. The Commission also agreeJ that an appeal he made to the countries 
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conccrn..:d in laking hu1npback whales in lhc Paci Ii..: Ocean north of the c4ualnr 
not lo exceed in 1%5 their catch in 1%4. 

21. Infractions The lnfra..:tions Sub-Committee rcrorted lo the Technical 
Committee on their concern that the minimum size-limits 
fixed by the Commission were not being prnpcrly enforced 

by all rhember nations. As a result of its deliherations the Sub-Commitlee urged 
that international observation should be extended to all pelagic and land 
whaling stations as soon as possible. The Technical Committee concurred with 
the views of the Infractions Sub-Commitlee. On the proposal of the Commis­
sioner for Australia seconded by the Commissioner for the United Slates of 
America the Commission accepted the report on this subject by the Technical 
Committee. 

28. Finance The Finance Commillee's Report was given careful considera­
tion by the Commission. From the Ordinary lludget, the Income 
and Expenditure for the year ending 31st May, 1965 and the 

Provisional Balance Sheet at 31st May, 1965 it was noted that expenditure was 
£6,174 17s. Od. compared with £5,227 13s. 8d. in 1963/64. The increase was 
mainly due to additional meetings and printing. H was recommended that an 
item of £500 paid to the National Institute of Oceanography for many years 
should be the subject of a letter to the Institute from the Secretary. In his letter 
he should enquire about the efficiency of the whale marking scheme and whether 
more or less support might be appropriate. The answer should be conveyed to 
the Scientific Committee for its next meeting. 

29. Income amounted to £5,775 13s. 9d . and was made up of £5,100 from the 
annual contributions of £300 from 17 Contracting Governments and £675 I :ls. 9d . 
contributed from the special funds for scientific investigations in the Extra­
Ordinary Budget. The contribution from the latter was agreed to by the Com­
mission at their Special Meeting in May 1965 to cover the costs of that meeting. 
The deficit-£399 3s. 3d.-bctween income and expenditure was met from the 
balance in hand which was thereby reduced at 31st May, 1965 to £1,629. 

30. Outside the balance brought forward the Extra-Ordinary Budget had no 
income. Expenditure including the contribution to the Ordinary Budget just 
mentioned, the cost of the meeting of the Committee of Four Scientists in 
June 1964 and some data computing expenses came to £2,320 16s. Id. This was 
met from the funds in hand-£3,359 I ls. 7d. leaving a balance at 31st May, 
1965 of £1,038 15s. 6d . 

31. This first part of the finance Committee's Report was accepted by the 
Commission on a proposal of the Commissioner for the United Kingdom 
seconded by the Commissioner for the Union of Soviet Socialist Republics. 

32. Estimates for the year ending 31st May, 1966 envisaged a continuance of 
expenditure in the Ordinary Budget at the 1964/65 level; in addition it was 
intended to resume the co1itribution from the Ordinary Budget to the Extra­
Ordinary Budget for stock assessment work which was suspended in- 1964/65. 
Expenditure on the stock assessment work in 1965/66 was expected to he met 
mainly from the available funds possibly leaving a small deficit of around £ 100 
by 31st May, 1966. 

33. The Commissioner for the United Kingdom proposed and the Commis­
sioner for Japan seconded the acceptance of thl' estimates. The proposal was 
agreed. 
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34. In view of the Commission's financial position the Finance Committee 
believed that an increase of £50 was necessary in the annual contribution from 
each country. The Commission examined this position and the Commissioner 
for Australia proposed I.hat memher countries be recommended to increase their 
annual contrihutiott hy £50. The Commissioner for South Africa seconded this 
proposal which was carried. There were ten votes in favour, one against and 
three abstentions. 

35. E/ectitJn of_ Vi:!_~-Chairma11 Having been transferred to work in the 
United Kingdom Government not connectc:d 
with -whaling, the Vice-Chairman Mr. H. 

Gardner (United Kingdom) had resigned during the past year. As he would 
have had one more year or office it became necessary to elect a successor for 
this period. The Commissioner for C,anada therefore moved and the Commis­
sioner for Australia seconded a proposal that Mr. W. C. Tame (United 
Kingdom) should be appointed to this position. Mr. Tame was elected with 
general approval. 

36. Representation at Meetings The International Council for the Explora-
o/ other Organizations tion of the Sea had invited the Commission 

to be represented by an observer at the 
Fifty-third Statutory Meeting or their Council which was to be held in Rome 
from 4th-13th October, 1965. The Commission considered this and decided to 
ask Mr. A. J. Aglen (United Kingdom) to represent them as an observer on 
this occasion. 

31. Constitution of Committees The membership of the Commission's 
Committees was as follows. Technical Com­
mittee Argentina, Australia, Canada, Den­

mark, France, Japan, the Netherlands, New Zealand, Norway, Republic or 
South Africa, Union of Soviet Socialist Republics, United States of America 
and United Kingdom. Scientific Committee Australia, Canada, France, Japan, 
the Netherlands, Norway, Republic of South Africa, Union of Soviet Socialist 
Republics, United States of America and United Kingdom. Doctor D. G. 
Chapman (U.S.A .) was elected Chairman. Finance Committee The Chairman of 
the Commission nominated His Excellency Mr. H. Sv. Bjornsson (Iceland). 
Mr I. Fujita (Japan), Mr. R. 8. Atkins (New Zealand), Mr. K. Holler (Norway) 
and Dr. J. L. McHugh (U .S.A.). Dr. J. L. McHugh was elected Chairman. 

38. Plare a11d Date of Next Meeting At the meeting of the Finance and 
Administration Committee it had been 
recommended that the Eighteenth 
Meeting of the Commission should 

begin on Monday 27th June, 1966 in London. The Commission approved this 
recommendation. 

39. Press Release The Commission agreed that the Chairman and Secretary 
should issue the Press Release. 
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CHAIRMAN'S REPORT OF TIIE SEVENTl..::ENTH MEETING 

APPENDIX A 

REPORT OF SPECIAL UROUP CONCERNED WITH 
LAND STATIONS IN THE SOUTHERN HEMISPIIERE 

I. The Commission at its Seventeenth Meeting decided to set up a Special 
Group representing memhcr countries concerned with l,111d stations in ~he 
Southern Hemisphere to elaborate suggestions to bring intc 1,rder the catching 
or whales at those land stations; and to study the possihle application of pro­
visions comparable to those or the International Observer Scheme to these 
stations. 

2. The Group met at the Ministry or Agriculture, Fisheries and food, 
London, on 20th and 21st June, 1966. Representatives or Argentina, Australia, 
New Zealand, South Africa and the United Kingdom altended. • The Group 
elected Mr. W. C. Tame (U.K.) as chairman. Observers from Japan, Norway 
and the U.S.A. were present. 

J. The Group considered first the question or bringing into order the cal<.:hing 
or whales al land stations. It had before it figures provided by the Bureau or 
International Whaling Statistics showing the catches or land stations in the 
Southern llcmisphere during the summer or 1965 and the 1964/65 season (see 
Annex A.) It noted with concern the increases in catches, particularly of blue 
and humpback whales, by Peru and Chile, both non-memher countries, which 
were now taking approximately half the total land stations' catch. 

4. The Group agreed that the Commission's aim of bringing the catch or 
Antarctic baleen whales below the sustainable yield could not be achieved 
without taking into account the catches of land stations. 

5. It appeared, however, that Article V 2(c) of the Convention would not 
permit the Commission to fix a specific quota for a group of land stations such 
as those in the Southern Hemisphere. Consequently, the alternatives available 
lo the Commission were either: 

(a) to fix a combined catch limit for pelagic expeditions and land stations in 
the Southern Hemisphere, leaviug it to the countries concerned to seek 
agreement on the division of the catch amongst themselves; or 

(b) lo seek the voluntary agreement of the countries operating from land 
stations to a restriction on their catch and lake this into account when 
deciding upon the level of the pelagic catch limit. 

6. As regards the first alternative, the Group took note of the ditlkultics that 
the pelagic countries ha<l had in previous years in the sub-division of the pelagic 
catch and considered that it would be even more <lilficult to reach agreement if 
land stations were included. 

7. As regards the seconJ alternative, the Group noted that South Africa and 
the United Kingdom arc the only members of the Commission al present 
operating frttm land stations taking baleen whales in the Southern Hemisphere. 
These two countries have voluntarily complied with the Resolution adopted at 

• Rep~c:1enlalives or Argenlina allen,lcd only on 201h June and accordingly were n°ol prcsenl 
when th1~ rel)Orl was discussed. 
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the Seventeenth Meeting or the Commission to limit the catch from land 
stations to the figure for 1964/65 or the average over the seasons 1963, 1964 and 
1965. These countries also indicated to the Group that they would be willing 
to continue appropriate voluntary restrictions on catches from land stations. 

8. The Group considered that the best way to meet the situation would be 
to accept the offer or the Governments concerned to impose voluntary limita­
tions. It might he sufficient to continue the limitations already adopted but this 
should be reconsidered in the light of the report of the scientists and the Com­
mission's views on the total catch of baleen whales and the pelagic catch limit. 

9. In view or the large catch now being taken by Chile and Peru, the Group 
considered that urgent efforts should be made (ir appropriate through the 
Permanent Commission for the South Pacific) to secure the co-operation or 
these countries in limiting their catches. Unless this could be secured it would be 
impossible lo protect effectively the baleen whale stocks in the Southern 
Hemisphere. 

to. The representative or South Africa on the Group expressed the willing­
ness or his Government to accept a total protection or blue whales in the whole 
or the Southern Hemi5phere. The Group recommends the Commission to 
adopt such a regulation and to seek the urgent agreement or countries which 
are members or the Permanent Commission for the South Pacific to the accept­
ance of the same restriction on both blue and humpback whales. 

I I. On the second question remitted to it, the Group noted that the Inter­
national Observer Scheme for pelagic whaling had not operated and had now 
expired. The countries operating from land stations expressed their willingness 
in principle to co-operate in the International Observer Scheme, but the Group 
reels unable to put forward any specific proposals in the absence or information 
about the future of the Scheme generally. Members of the Group pointed out, 
however, that ir a Scheme were to be implemented and ir the land stations were 
included, it would be necessary for the cost to be shared equitably amongst 
countries participating in any new Scheme. 

ANNEX A 

SUMMARY OF BALEEN WHALING FROM LAND STATIONS IN 
SOUTHERN HEMISPHERE IN THE 1964/65 ANTARCTIC 

SEASON AND SUMMER 1965 

Country Blue Fin llumpback Sei 
S. Africa 9 380 1223 

(2 Stations) 
0ra7.il 149 
Peru .. . 78 ISO 137 2 
Chik• 371 26.5 6 4)9 

(2 Stations) 
Auslralia 
S. Georgia . . . 503 506 

TOTAL (excluding Brazil) 

• A lhinl station may have been used hut no catd1 ligurcs have been received. 
t Previous seasons calchcs shown in brachts. 
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tB.W.U. 
403 (]16) 

25 (43) 
208 (Nil) 
S78 (188) 

Nil (Nil) 
336 ()44) 

I 525 (848) 
- ---



CHAIRMAN'S REPORT OF Tl-IF SEVENTEENTH MEl:TING 

APPENDIX 8 

REPORT OF 1.W.C./F.A.O. JOINT WORKING PARTY ON WHALE 
STOCK ASSESSM ENT HELD FROM 26TH JANUARY TO 2ND 

FEBRUARY, 1966 IN SEATTLE 

SUMMARY 

The joint F.A.O./1.W.C. Working Party on Antarctic Whale Stock Assess­
ment met in Seattle from 26th January until 2nd February 1966, to review the 
situation as it has developed since the Commission's Special Committee of Four 
Scientists had submitted its final report, and especially to see whether more 
detailed analysis of recent data called for revisions of ~tock and parameter 
estimates previously made. 

The main conclusions or the present report are: 
(a) Land station catches (section 2 of Report) 

The land station catches must be taken into account in determining 
overall pelagic quotas if these are to arrest the decline in the stocks. The 
.recent catches of blue, fin and sei whales from Southern Hemisphere land 
stations, the catches of which are believed to include whales from the 
Antarctic stocks, amount to about 850 B.W.U's. or about 30 per cent 
of the present sustainable yield in B.W.U's. If this level of 850 R.W.U's. 
were to he continued in future years, the pelagic catch would have to be 
brought down to this amount less than the present sustainable yield of 
2,500 B.W.U's. i.e. to below 1,650 B.W.U's. If, however, the land station 
catch were to be reduced in the same proportion as the necessary reduction 
in the pelagic catch as compared with that in 1964/65, the quota would need 
to become less than 2,000 R.W.U's. for pelagic catches and less than 300 
B.W.U's. for land station catches. 

(b) The numbers of sei whales (section 3 of Report) 
New estimates of the average number in the sei whale population during 
the 1964/65 season gave a figure of 47,400. This figure is based on the 
assumption that in this season sei whales were equally catchable as fin 
whales. tr the catchabilily in reality would be higher or lower than that 
of fin whales, the population size accordingly would be smaller or greater 
respectively than the slated figure. 

(c) Fin whales (section 4 of Report) 
(I) A new analysis of mark recapture data give an estimate for the total 

mortality rate of fin whales in the period 1954/61 of0·27 as compared 
with the eslimale in the Committee of Four's report, based on age 
analysis, of 0 ·282 (Fourteenth Report of the Commission, p. 46). 
The same analysis for the period 1934/38 gave an estimate of 0 ·04 as 
compared with the estimate in the Commillee's repClrt of 0 ·0!14, and 
an analysis comraring pre and postwar recoveries yielded an estimate 
of 0· 102 corresponding lo the estimate based on age analysis for the 
same period of 0 ·094. 
Thus, the analysis of mark rernpture data confirmed the estimates of 
total mortality rate used in the assessments of the fin whale stocks. 

(2) The data given in the previous section are not invalidated by two 
somewhat surprising features of the marking data, i.e. the low overall 
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rate of return of marks, and the comparatively high numbers of prewar 
marks returned in some recent seasons. An analysis showed that these 
features could be satisfactorily explained by assuming an initially low, 
but increasing, efficiency in the return of lags, for which assumption 
evidence is brought forward. 

(d) Blue w/rale.r (section 5 of Report) 
New analysis based on data on mortality rates led to an estimate of blue 
whale stock size in 1953/54 of about 12,000 whales and in 1962/63 of below 
1,000 whales (about 600 according to the hcst estimate). 

(e) Variation i11 catcl, rates /,rtween expeditio11s of different nationalities 
Substantial differences exist in the catches per unit of effort between 
expeditions, which differences had some consistency in terms of national­
ity and showed different trends over a period of years. Changes in the 
relative whaling effort by different nations, and selective withdrawal of 
e,cpeditions or catchers could lead to a bias in the estimates of changes in 
stock abundance which would not be eliminated merely by correcting for 
the tonnage of catchers or other common indelt of efficiency. 
Although some biases were shown, the Working Party did not consider it 
essential at this time to revise the indices of abundance on the basis of 
expedition efliciency. Nevertheless, in future years it will be necessary to 
keep a watch for, and where necessary take account of, bias arising from 
changes in fleet composition if the fleets are further reduced . 

( f) Statistical tables 
Difficulties e,cpcrienced in the use of the International Whaling Statistics 
for lhe assessment work carried out by the Committee of Four has led 
lo the formulation of a number of suggestions for changes in the arrange­
ments of these !'ltatistics. These suggestions are formulated in section 7 
of the Report, and provisional tables of the 1965/66 pelagic season's data 
will be made along these lines for review by the Working Group on 
statistics and the Scientific Committee. 
Attention is drawn also to the need for annual submission of age-length 
data by the national laboratories, in order not to seriously impede further 
assessments of the whale stocks on an international basis. It is suggested 
that the Commission should decide on the future location of the basic 
data and the route of its submission, taking into consideration the desir­
ability of storing the data at a permanent centre where staff and facilities 
for storage arc available and where, if possible, facilities for carrying out 
computations are accessible. 

I . llllroduction 

Under the terms of the eltchange of letters between F./\ .0. and the Inter­
national Whaling Commission it was agreed that continued studies of the 
condition of stocks of Antarctic baleen whales should be undertaken by F.A.O. 
in cooperation with the Commission and with the Bureau of International 
Whaling Statistics. During discussions among scientists participating in the 17th 
meeting oflhe I.W.C. it was agreed that it would be timely for a group to meet 
early in 1966 lo review the situation as it had developed since the Commission's 
Special Commillee off-our Scientists had submitted its final report, and especi­
ally to see whether more detailed analysis of recent data called for revisions of 
stock and parameter estimates previously made. The Working Party established 
included all members of the original Committee or Four, and the authors of the 
report prepared by F./\.0., F.A.O. Fish. Tech. Pa,, . (59-Flb/T59) and considered 
by the Special Meeting or the Commission in May, 1965, as follows : 
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-K. R. Allen 
-L. K. Boerema 
-D. G. Chapman (Chairman of Scientific Commillee of I.W.C.) 
-J. A. Gulland 
-S. J. Holt 

The Working Party met on the campus of lhe University of Washington, 
Seattle, from 26th January to 2nd February, 1966. In addition lo lhe previous 
reports and statistical tables etc., the members had available tables kindly 
prepared by B. I. W.S. in which were summarized the catches of each species by 
months and area divisions, for the whole post-war period 1945/46 to 1964/65. 
The present report summarizes the studies made by the Working Party memucrs 
before and during their meeting and olfers further comments on certain other 
mailers, notable the future routine presentation of statistics and biological data 
as a basis for continuing stock assessments. 

The Working Party gave particular attention to the following matters: 
The interpretation of marking data, especially long-term returns; recalculation 

of fin-whale mortality rates; the problem of estimating stocks, especially of sci­
whales from catch per unit effort data when there is strong species selection and 
its degree is changing from year lo year; the consequences of national differences 
in catcher efficiency in bias of overall catches per catcher's days work; the effect 
on population estimates of different methods of conversion of lamination 
counts to age in years; the effect of dilferenl assumptions regarding the instant­
aneous natural mortality rate. 

Arrangements have been made for two members of the Working Party 
(Boerema and Gulland) to come together as soon as the statistical data are 
available for the 1965/66 pelagic whaling season so that a status report can be 
prepared for consideration at the 18th meeting of the Commission. 

2. land station catches 

As a basis for further examination of this problem, the Working Party 
compiled the attached statistical tables (Annex I), showing annual catches and 
catches per catcher per year from Southern Hemisphere land stations the 
catches of which are believed to include whales from the Antarctic stocks. For 
comparison, data on the pelagic catches are also included. 

The Working Party reaffirms that the sustainable yields calculated by the 
Committee of Three and Four and the F.A .O. Group refer to the total sustain­
able yields from the whole Antarctic stocks. From this point of view an expected 
or permitted land station catch must be taken into account in determining 
overall pelagic quotas if these arc to arrest the decline in stocks. 

The land station catches other than from South Georgia were not taken into 
account in the calculation by the Committee of Three of stock sizes during 
the I 950's but at this period these land station catches were a small proportion 
of the total , even counting the whole of them as comprising Antarctic whales, 
and the underestimates of stock sizes and of the sustainable yields which this 
produced was nol more than about 4 per cent. 

However, in recent years the land station catches (both including and 
excluding South Georgia) have been increasing relative to the pelagic catches, 
and increasing account needs to be taken of them in calculations. The important 
fact is however that the recent l::tnd station catches are a rather high proportion 
(about 30 per cent in B. W. U's.) of the present su~tainable yields. It is therefore 
essential that they be subtracted from the estimated sustainable yield in each 
year to arrive at the total quota which the pelagic catch musl not exceed if the 
stocks and yields arc to be permilted to begin to recover. 

29 



The Working Party had hoped lo study the rates of change of catch per unit 
effort by land stations over the years, to give a pointer as to whether the parts 
of the whale stocks accessible to them had been declining in the same way as 
those accessible to the pelagic expeditions. Unfortunately, the only "effort" 
data available were the numbers of catchers, operating at each station in each 
year. 

The avernge catch in B.W.U. per catcher per year for all land stations of the 
Southern Hemisphere (excluding South Georgia) hardly shows a tendency to 
decline. However, the tin whale catches decreased considerably both in South 
Africa and Chile over the last 6-10 years, whereas the catch per catcher of sei 
whales increased in South Africa (and Brazil) and decreased in Chile. These 
data confirm information from other sources that at least the fin whales caught 
by these stations belong to the Antarctic stocks. 

Trends in the stock abundance of the whale species are obscured in the d;Jta 
on catch per catcher per year by changes in the length of season, the sizes a~d 
ranges of catchers, use or aircraft for spotting, season-to-season variation in 
the behaviour of the whales, and so on. It is essential, therefore, that effort data 
be provided in future, for land stations as well as for pelagic expeditions and 
that the data supplied for land stations · should include relevant information 
necessary to reduce the above sources of error as much as possible. These, and 
the corresponding catch data, should be made available promptly, so that the 
assessments made each year prior to each meeting of the Commission can take 
full account of the land station catches in the previous year as well as of the 
pelagic catches in the Antarctic season just ended. 

The most recent land station (other than South Georgia) data available to 
the Working Party were for 1964. These were added to the 1964/65 Antarctic 
catches to give the most recent annual total. 

If the recent level of land station catch (about 850 B.W.U's.) were to be 
continued in future years, the pelagic catch would have to be brought down to 
this amount less than the present (November 1965) sustainable yield of 2,500 
B.W.U's., i.e. to below 1,650 B.W.U's. If however, the land station catch were 
to be reduced i:; the same proportion as the necessary reduction in the pelagic 
catch from the 1964/65 level the quota would need to become less than 2,200 
B. W. U's. for pelagic catches (land station catch less than 300 8 . W. U's.). 

3. 71,e numbers of sei whales 

In the 1965 F.A.O. report (Flb/T59) an estimate was made of the sei whale 
stock. This estimate depended on the assumption that during the 1964/65 season 
the relation of catch per unit effort to abundance was the same for fin and sei 
whales. Prior to this season it is clear that the catches per unit effort of sci 
whales were determined less by the abundance of sci whales than by the degree 
to which the whalers were actively searching for sci whales. This searching or 
preference for one or other species, can be considered as occurring on various 
scales- which of two whales in sight a catcher will pursue, which way a catcher 
or expedition will move from day to day, and which major area the expedition 
will work in . The last of these may be detected and corrected if sufficiently 
detailed statistics arc available, but there is a limit (around the size of the 
present 10° squares) beyond which more detailed sub-division or the Antarctic 
whaling grounds would result in there being a large proportion of sub-divisions 
for which no catch data would be availahle. However, with the areas used in 
the F.A.O. report estimates of catch per unit effort can be obtained which give 
much heller indices of the ahundance of the stocks than the simple rates of 
total catch to total effort (see Table I). Such estimates can be obtained either 
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from the total season's catch in each area, (centre columns, as in the F.t\ .O. 
report), or from the mean monthly value~ in each area (right hand columns). 

1963/64 
1964/65 
Ratio 1964/65 : 

1963/64 

TADI.E l 
Indices of stock abundance of fin and sei whales 

{CL Table 6 of Flb/T59) 

Total catch Average catch per unit Average of mont hly catches 
effort. {season totals) per unit effort 

Total effort (December-March) 

Fin Se/ Fin Sel Fin Sci 
0 ·68 0 ·40 0 ·62 0 ·36 0 ·61 0 ·37 
0·42 I · 13 0·43 0 ·72 0·46 0·73 

0 ·62 2 ·8 0 ·69 2 ·0 0·7S 2·0 

The estimates of the change in abundance of fin and sei whale stock from 
1963/64 to 1964/65 (bottom row) based on area data are considerably closer to 
the expected changes-some decrease in scis and the 1964/65 fin whale stock 
about 0 ·86 of the 1963/64 slock--than those based on the rates of total catch 
to total effort. Even better agreement is likely if complete data were avai lable 
on the density of each species within smaller areas. 

The Working Party examined briefly the data for the ratio of fin-sei catches 
at South Georgia, where there is obviously little flexibility in choice of whaling 
area. There, the overall ratio does not change much from year-to-year; the sci 
catches remain at about the same level, but the fin catches in the latter part of 
the season are rather lower in recent years. 

Within some areas (e.g. Area II West), sei whales now ·make up the great 
majority of the catch, so that the distribution of the expeditions in these areas 
is governed mainly hy the distribution of seis, and probably little further 
concentration on seis is possible. Therefore, apart from further concentration 
on to seis in other areas or some change in preference back from seis to fins, 
the estimates of catch per unit effort, taking into account the distribution of 
the eJtpeditions between major areas, is likely to provide a satisfactory inde.-: of 
abundance of seis: that is any change in stock abundance will be reasonably 
accurately reflected in a proportional change in catch per unit effort.• However, 
it is not necessarily true that the ratio of the catch per unit effort to actual 
abundance is the same for all species of whales. Within the large areas used 
different species of whales may be more or less patchily distributed, so that 
there are differences in the ease with which the eJtpeditions can concentrate on 
the small areas of peak abundance. For the individual catcher different species 
of whales may be detectable at different ranges, and once detected, the 
probability of capture may be different. 

Also there may be different proportions of the total stocks of different species 
outside the regions lo which the catch per un it effort data applies. 

From the results given in this and earlier reports the following table (Table 2) 
can be drawn up relating actual number in the stock of whales to various indices 
of catch per unit effort. 

• Since the meeting and the preparation of the report, lhc rcsulls of the 1965/66 season have 
become available; there has in fa.ct been a furlher increase in the overall catch per unit effort 
of scis, due to greater concentration {and hence higher catches per unit effort) on seisin areas 
where sei whales did not predominate in the catches in I 964/6S. 
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TAIIU '. 2 
Relatin11 flf indices of catch ,wr unit rffnrt In a/,so/utr abundt,nu 

..: 

lndc~ No. or 
Average -------··- --- Whales 

Spcci~ lndu Scuon Tonnag, No Corrttlc~ al unit 
of correc• for Stock cpc 

catchcn tinn for tonnage 
tonnage 

- -· --- --- - - - -·- - - ------- - ---
Blue Total catch/tolal effort 1953/H 498 0 ·209 0·420 11,000 26,200 
Fin 

Mean of q;;,_ in division 
196.l/64 709 0 ·f.8 0·96 32,400 JJ,750 

Rhoe 1953/H 498 o-1e, 0 · 372 11,000 28,500 
.. in division 

Fin and month• 1964/65 715 0·46 O· r.4J 30,100 46,450 

The areas fished in 1953/54 wcr.c suhstantially dilferenl from those fished in 
1964/65 hut there is some overlap; the inde.ll chosen was the average or the 
catches per unit clTort in the six divisions (Series A, Area II E, Ill and IV and 
series 8, areas Ill, IV and V) which were fished in both seasons. The average 
catches per unit elTort of fin whales in these divisions in 1%4/65, 0·456, is almost 
c.Jlaclly the same as the index used in the comparison fin/sci given in Table I 
using monthly data in the divisions fished in both the 1963/64 and 1964/65 
seasons. 

Tahle 2 shows that there are dilTerenccs in the relation or index of catch per 
unit effort to absolute ahundance, depending lioth on the species concerned, 
and the mdhods or computing the imlc.ll . These differences do not invalidate the 
nse or any index as a measure or the changes in the stock, hut make it more 
dillicult In estimate the alisolute abundance or the sci whale stock directly from 
any index (lr catch per nnit effort. As sng~ested in Table I, the best available 
index for sei whales is that based on divisions and months- i.c. 0·73, or 
corrccling for tonnage, I ·02--. This is likely In be most comparable, among the 
values in Table 2, with the similar index for tin whales, for which unit catch per 
unit elTorl corresponds to 46,450 whales, i.e. the estimate of the average sci 
whale population during the 1964/65 season is I ·02 x 46.450 = 47,400 whales. 
However there is yet no statistical evidence as lo whether sci whales arc more 
or less catchable than lin whales; Tahlc 2 suggests that if the catchability (rate 
e>f cpe to abundance) or sei whales is more like that of blue whales than On 
whales, this figure may well he an over-estimate. 

4. Fi11 Wl,al,·s 

(a) Further anaf_a,.ri.f nf mark rerapture data 

In the original report e>r the Committee or Three the mark-recapture data 
were analyzed (f'ourtecnth Report or the Commission Appendix V Section 
C pp. 4J .. 45). Despite the problem inherent in whale mark recapture data it 
was shown lhcre that quantitative results could he obtained. The methods 
developed there arc here extended using a procedure due to Selier (Biomclrika 
49, (1%2) pp. 339 -349). Sclicr's method like the Committee's original analysis 
is hased upon a comparison or marks recaptured in the same season from 
different marking experiments. This comparison thus eliminates the prohlcms 
that have been much emphasized, viz .. that lhe elfo.: iency of recovery of marks 
varies between expeditions and between years. The present analysis also has 
ulili7.ed the sevt'~al additional years o r mark-recaptu re data that have become 
available si1Ke the 1962 meeting or the Committee or Three. 
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Tahle J shows the results of postwar marking experiments beginning in 
1953/54. Zero year recoveries have l,cen disregarded since these may be 
unrepresenlalive dui:- to incomplete mixing. 

TABLE J 
Po.rtM·or mnrA. irrK and rrco1·erirJ 

No. marked No. marked Nn. o r marks No. or marks 
l~s 1.cro in ro11,,wing recovered in recovered l'stimnlcd 
yeRr re- season, les~ second from follow- Annual 

Scesun No. markeJ covcrie~ = •• zero year re- sra.5011 aml ing !'lcason·s Murlality 
C(lV CfiC'S -= ft later = S., mnrking in Hate 

first or later 
~casons = S,, 

---· ---- · - - --·-
195)/54 122 118 231 14 42 0·36 
1954/55 236 231 217 40 48 0 ·23 
19H/56 227 217 129 35 12 --0 ·60 
1956/57 145 129 151 9 36 0·72 
1957/58 169 151 I05 16 14 0 · 26 
1958/59 121 105 56 1 4 0·25 
1959/60 68 56 154 J 14 0 ·45 

Average 0 ·24 

The mortality rate is calculated from the formula I -
10 

(~,:~~ I) where the 

symbols are defined in the column hendings. The e,i;pression S11 + I in the 
numerator removes n slight bias !hat arises in using the simple formation for 
the survival of marked whales during the first year aner marking- ratio or 

proportion returned = ~l
1

'-o_ It is seen llrnt the estimates are very variable as is s,t t, 
to be e,i;peeted when they are based on rather small numbers of marks over a 
very e,i;tensive area . Yet the average is in excellent agreement with the results 
obtained from the age analysis. The mortality rates calculated above apply to 
the seasons 1954/55 through 1960/61 and are annual rates. The instantaneous 
rate corresponding to an annual rate of 0·24 is 0·27. If from this is su btracted 
0 ·05, the natural mortality coefficient, the resultant estimate of F is 0 ·22. The 
estimate of F for appro,i;imalely the same perioJ from age analysis is 0·232. 
(Fourteenth Report of the Commission p. 46). 

It may be asserted that the mnrking has not been fully rt'presenlatil e of all 
stocks in the Antarctic. However the same analysis can be applied to Areas II 
and Ill only, where the largest part of the marking was carried out. The data for 
these areas also are shown in Table 4. 

TARLE 4 
Pn.ftwar mnrlc inx nnd r~rm·,rit•.,, Arra., I I and 111 

·~ No. or marks 
No. or marks of fo llowins Estimated 

No. marked No. marke.l recovered in ~casun Annual 
lee-., 1.cro year less 1.cro year s«:ond nnd rccovcrc,t in mortality 

reco\'crics =- t • folluwing lnlc-r sc:1snns first or Inter rntc 
Season sca~am ~ t, ...,.., s .. !<:eason, ··-= S 11 

--- -- -- - -----· -----
1951/54 IIJ 231 9 25 0 29 
1954/55 231 18~ 23 JO 0 ·41 
1955/56 IRS 23 19 0 -1 · 36 
19~6/S7 23 5J 0 1 1·00 
1957/58 5J 30 2 5 0 · 79 

Averngc 0·2J 
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This average annual rate corresponds to an instantaneous total mortality 
coetlicient or 0 ·26 which is compared with the estimate given in the Com­
mitee's Report (Fourteenth Report or the Commission p. 46) or 0 ·282 (0·263 
for this period !.:>r Arca 11, 0·201 for Arca Ill). Taking into account that the 
marking rate includes a small amount or emigration the agreement is again 
excellent. 

The same analysis can be applied to the pre-war mark data. The results are 
shown in Table 5. 

TABLE 5 
Pre-war marking a11d r,•roveries 

Estimated 
to t, s., s,. Annual 

Mortality 
- ---·-
1934/35 761 903 70 55 -0 ·48 
1935/36 90) 1,100 53 62 ----0·02 
193(,/37 1,100 609 44 64 0 ·62 
1937/38 609 Average 0 ·04 

This rate which applies to the period 1934- 38 corresponds to the rate given 
in the Committee's Report of 0 ·084. The differences between these two estimates 
is well within the range or probability of the marking data, although it could 
have been contributed to by any differences in the portions of the stock marked 
by the research vessel doing the marking and by the industry. 

A further analysis can be made comparing pre-war and post-war recoveries­
this is a continuation and slight refinement of the Committee's analysis (p. 43 
Table I of the Fourteenth Report of the Commission). The data are shown in 
Table 6. 

TABLE 6 
Compariso11 of recovrrie.t of pre-war and post-war marks i11 /953/4 and s11b.req11enl years 

No. marked Recoveries from Estimated number 
Season excluding zero No. recovered 3,413 pre-war of pre-war marked 

year recoveries lags whales still alive 

1953/54 118 16 77 534 
1954/55 231 42 71 381 
1955/56 217 48 65 288 
1956/57 129 12 60 595 
1957/58 t5 I 36 50 204 
1958/59 105 14 39 273 
1959/60 56 4 27 302 

The data of Table 4 yield an estimate of total mortality for the period 1934-38 
to 1953- 60 = 0 ·898. This implies an annual rate for this period or 0· 102 which 
corresponds to the estimate based on age analysis for the same period of 0·094. 
Again the agreement is excellent. 

It should be noted that although the agreement of the average mortality 
estimates obtained from the marking experiments with those obtained by 
other methods is very good, the year to year estimates show a wide diversity. 
The sampling errors in the estimates by this method seem to be very high. 

This analysis can he taken one step further : the decline in the estimated 
number of living pre-war marked whales yields an estimate or the mortality rate 
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of these older animals in the period 1953--1960. A regression of the natural 
logarithm of the estimate against time yields an estimate of 0· 10. This lower 
mortality rate applies lo these very old animals- approximate ly 25 years old . 

(b) Efficiency of detection and return 
ll has long been recognized that not all the marks on whales caught are 

detected and returned. This inefficiency, and changes in the proportion returned , 
can explain in general terms two somewhat surprising features of the marking 
data-the low over-all rate of return (about 10 per cent for the pre-war marking 
and 15--30 per cent for lhe post-war marking) and the com paratively high 
numbers of pre-war marks returned in some recent seasons (as many were 
returned in the 1963/64 season as in the 1946/47 season) although the increase 
in catching effort over this period also contributes lo the latter effect. To test 
whether this qualitative explanation can be put in quantitative terms estimates 
were made of the number of whales with pre-war marks alive at the beginning 
of each season, using estimates of total mortality each season. These estimates, 
and the observed and expected numbers of marks returned are set out in the 
table below. 

TABLE 7 
Return., of Pre-war marked whale., 

Marked Marks Efficiency 
&ason Effort Mortality animals returned Expected (n') of Return 

alive Observed (n) (n/n')% 
z N 

---~ 
1945/46 8 · 3 0 ·09 1,538 10 62 16 
1946/47 13 ·0 · II 1,406 7 84 8 
1947/48 21 ·0 • 15 1,257 10 112 9 
1948/49 24·5 · 17 1,081 9 119 8 
1949/50 26 ·6 • 18 917 9 109 8 
1950/51 28·6 · 19 767 6 97 6 
1951/52 29·7 • 19 637 7 84 9 
1952/53 33·2 ·21 527 10 77 13 
1953/54 32·9 ·22 428 12 62 19 
1954/55 36·4 ·22 349 6 55 II 
1955/56 33·4 ·21 278 6 41 15 
1951i/57 36·9 ·22 226 5 36 14 
1957/58 40 ·6 ·24 11!0 JO 32 JI 
1958/59 43·4 ·26 145 II 27 41 
1959/60 59 · 8 · 33 109 12 27 44 
19li0/61 67 ·0 ·37 82 4 22 18 
1961/li2 87 · 8 ·47 54 9 19 47 
)91i2/6J 70 · I · 38 34 7 JO 70 
1963/64 65 ·2 · 36 23 7 6 (117) 

In this table the effort has been calculated from the catcher days work 
corrected for tonnage, and adjusting for the ratio Qf fin to blue whales in the 
catches. The mortality has been estimated fwm the effort data, taking M = 0·05 
and the fact that the average total mortality for males and females calculated 
from the ratio of 5+ to 4+ in the previous season over the period 1945/46 to 
1960/61 is 0·209: 3,663 fin whales were estimated as having been effectively 
marked before the war: of these 1,538 were estimated as surviving to the 
beginning of the 1945/46 season. These decline during the post-war period to 
an estimated 23 at the beginning of the 1963/64 season. The expected number 
of marks rel urned docs not decline so fast, due to the increases in effort; the 
table shows that, with the estimates of mortality used the incre-ased number of 
marks actually returned must be accounted for by an increasing efficiency in 
the return of tags. Up to the 1963/64 season the estimates of efficiency of 
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deteclioo and return are quite reasonahle, hut the 1963/64 estimate is an 
expected six returns with full efficiency, compared with an observed seven 
returns. This difference may merely be due to the small numbers. 

TABLE 8 
Rerurns of marks by different countries 

Number of Number of Marks per Efficiency 
Country marks returned whales caught 1,000 whales relative to 

Japan 

Netherlands .. . .. . 9 10,626 0 ·847 29 
Norway ... . .. ... 68 57,402 I· 185 48 
Japan .. . . .. ... 234 79,992 2·925 100 
U.K. · •• .. . . .. 29 22,099 I · 312 45 

Jr all countries were equally efficient in detecting and returning marks, the 
marks returned per 1,000 whales caught should be the same for all countries 
except for any differences in area or season fished. Clearly this is not so; Japan 
returns far more marks per whale than any other country, and this difference 
is reasonably consistent from year to year. Data were not available on the 
detailed returns of marks by countries and areas to test to what extent the 
difference could be due to differences in the areas fished, but it is unlikely that 
this is very important, and it is most probahle that the difference represents a 
real difference in efficiency of return. Assuming, as an upper limit, that the 
Japanese are fully efficient, then the estimated efficiencies of other countries 
are shown in the last column of Table 8. From these national differences alone 
it is clear that the increasing proportion of the total catch taken by Japanese 
expeditions must result in an increase in the overall efficiency of return of tags, 
though not as great as is suggested in Table 7. However, if the greater efficiency 
of the Japanese expeditions is due to their greater interest in meat and other 
by-products, then it is likely that the general increase in various by-products 
will have resulted in improved returns of marks by all countries. Lacking 
further data, it is al least reasonable to say that the figures in Table 7 of estimated 
efficiency of return arc not improbable, and that the pattern of long term 
returns from the pre-war experiments is not inconsistent with the mortality 
rates estimates from other material. 

Within any season the efficiency of return is presumably the same for pre and 
post-war marks, so that the efficiencies in Table 7 can he used to estimate, from 
the returns, the actual number of marked whales recaptured each season. These 
arc given in Table 9. This table gives, for each season of marking and recapture, 
the numbers returned with the estimated number recaptured in brackets. 

Clearly there has been, at least in some seasons, too big a correction, since 
it is estimated that more marks were recaptured from the 1955/56 and 1956/57 
seasons than were originally effectively marked. The difference is not very great, 
and the overall figure of I, 141 marks recap! urcd out of 1,456 marked or (78 per 
cent) is nut excessive for a heavily exploited stock. In particular the figures 
suggest that the low returns aft.er the first season of marks from the 1956/57 
e;,;pcriment were due to the high proportion caught during the first season. 
Using these figures of the actual recaptures in the season of marking enables 
revised estimates to he made of the annual morta lity by Seber's method (sec 
Ta hie I). (The method does not depend on knowing the emciency of return 
during the recovery period, but some allowance has to be made of the loss of 
marked whales from the stock during the season of marking, wh ile they are not 
completely mixed with the stuck). The revised version of Table 3 is given on 
p. 38. 
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-..j 

Marked 
Season 

Recapmred Efficiency 

1953/54 ... 19 
1954155 ... II 
1955/56 . .. IS 
1956/57 ... 14 
1957/58 ... 31 
1958/59 ... 41 
1959/60 ... 44 
1960/61 ... 18 
1961 /62 .. . 47 
1962/63 ... 70 
1963/64 .. . (50) 

TOTAL RECAPTURED .. . ... 

TOTAL RETURNED ... ... 
TOTAL MARKED ... ! 
Per cent recaptured in Season 0 

I 

1953/54 

4 (21) 
2 (18) 
5 (34) 

- (-) 
-(-) 
-(-) 

2 ( 4) 
2 (11) 
4 ( 8) 
-(-) 

I ( 2) 

(98) 

20 

122 
77 

TABLE 9 
Returns and estimated recaptures of ><·hales marked since the war 

1954/55 1955/56 1956/57 1957/58 1958/59 1959/60 1960/61 1961 /62 1962/63 

5 (46) 
2 (13) 10 (68) 
6 (43) 13 194) 16 (IS) 
5 (16) 6 (19) 3 (10) 18 (58) 
I ( 2) 3 ( 7) S (12) 20 (50) 16 (40) 
4 ( 9) 7 (15) 2 ( 4) 3 ( 7) 7 (15) 12 (26) 
7 (38) 6 (33) I ( 6) 7 (38) S (27) I ( 6) 13 (72) 
8 (17) 2 ( 4) I ( 2) 2 ( 4) 2 ( 4) 2 ( 4) 12 (25) 13 (27) 
8 (11) 4 ( 6) - (-) 2 ( 3) -(-) -(-) 2 ( 3) 6 ( 8) 9 (13) 
I ( 2) 7 (14) -(-) 2 ( 4) - (-) -(-) -(-) -(-) I ( 2) 

(197) (260) (149) (165) (86) (37) (100) (35) (15) 

47 58 28 54 30 16 27 19 10 

236 227 145 169 121 68 167 113 88 
19 30 71 34 33 38 4

, ,, 24 (mean 32·4) 
15 



TABLE 10 
Re,·i.red estimates of mortality from po.rt-war marked 

No. marked less zero year 
recaptures Number returned in 

Annual 
Season No. marked Same Season Following s •• s., Mortality 

Season 

1953/54 122 IO I 190 14 42 0 ·31 
1954/55 236 190 159 40 48 0 ·32 
1955/56 227 159 30 JS 12 0 ·49 
1956/57 145 30 111 9 36 0 · 10 
1957/58 169 111 81 16 14 0 ·22 
1958/59 121 81 42 1 4 0 ·27 
1959/60 68 ~;2 95 3 14 0 ·55 

The average mortali ty is 0· 33, corresponding to an instantaneous rate of 
0 ·40. This versi0n has eliminated the two particularly anomalous values for the 
1955/56 and 1936/57 seasons of marking. T he average mortality is rather higher 
than other estimates (cf. the mean mortality given for the corresponding period 
( 1954/55 to 1960/61) in Table 5 is 0 ·26). Table 9 shows that the returns in the 
season of marking are particularly high, and this high rate continues to some 
ex tent in the following seasons, (Table 11). 

TABLE I I 
Estimated rec:aptures of po.,t-war marked whales i11 succes.ri•e seasons after markin[l 

Season since 
marking 0 I 2 3 4 5 6 1 8 9 10 
Number marked 1,456 1,456 1,368 1,255 1,088 1,020 899 730 585 358 122 
Number returned 116 67 34 20 II 13 13 I 19 I I 
Estimated 486 241 149 70 27 47 50 34 33 2 2 
number 
recaptured 
% recaptured 33 ·3 16 · 5 10 ·8 5 ·5 2·5 4 ·6 5 ·6 4 ·7 5 ·6 0 ·6 1 · 7 

Average effort 51 54 56 59 62 66 70 72 74 67 65 
% recaptured per 0 ·650 0 ·303 0·191 0 ·092 0 ·040 0 ·070 0 ·0H6 0 ·065 0 ·075 0 ·009 0 ·026 
unit effort 

The decline in the percentage recaptured per unit effort shou ld give a measure 
of the tota l mo rta lity. Plotted on a loga rit hmic sca le the points are rather 
scattered, hut from season I onwards can be fitted by a line decreasing by about 
25- 30 per cent per year. Recaptures in season 0 certain ly, and possibly also in 
season I, arc signifkant ly above this li ne; such extra high returns in season I 
wou ld ac.:counl for the high value (33 per cent) for !he mortality obtained by 
Schcr's method ahove. (In fact !he corresponding estimate, using the same 
method, hut comparing returns in seasons 3 onwards wit h returns in season 2 
onwards from the fo llowing season marking. give a mean morta lity of 22 per 
cent). 

The high rel urns in season 0 (and possibly a lso season I) may be due to : 
(I) incomplete mixing of the marked animal~ wit h the stock in !he Antarctic; 
(2) !he foct Iha!, al leas! in season 0, all !he marked animals are in the Antarctic 

but onl y part of the whole stock is there. 
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(3) the marked animals 11re less cxrericnccd and more vulnerable than the 
stock as a whole. 

(3) is rcaso1rnblc, hut it is likely that the cstimnte of me:in mortality used, 
which is weighted towards the mortality among the younger whales, would be 
biased urwards for the same reason . 

(2) is a possibility often put fonv11rd. The present data do not support it, at 
le11st in the simple form of visits to the Antarctic every other year, otherwise 
one would expect high returns again in season 2, after low returns in season I . 
It may be worth emphasizing here that for most analyses (except for sighting 
data and the marking returns in the early seasons) it is irrelevant whcthrr or 
not part of the stock is absent from the Antarctic in a particular year, just as 
it is irrelevant that most, if not all , of the stock is absent from the Antarctic for 
part of the year. If there arc animals that never go to the Antarctic, these would 
be excluded from the Antarctic stock, and from our estimates. T he most likely 
explanation of the high returns in the first season is that the marks arc initially 
concentrated in the areas where the expeditions are operating, and therefore 
suffer a greater fishing mortality than the stock as a whole. 

5. Some additional Analysis of Blue Whales data 

In addition to the methods contained in the report of the Committee of Three 
Scientists (Fourteenth Report of the Commission), the stock of blue whales has 
been estimated from data on mortality rates. Table 12 below shows mortality 
rates of blue whales calculated from the decline in catch per unit of effort by 
age. These are for 4 areas and for zones B and C since the blue whale catches 
in zones A and D have generally been too small and irregular for analysis in 
this manner. The mortality rates shown are averages over January, February 
and March. 

TABLE 12 
Mnrtality of Bllle whale.r from decline in cntch per unit• of eff;,rr in areas If to V for 1947- 1951 

Area II JII IV V Total 

Season 
1946/47 ... ··• ·Im I · 131 ·742 • 123 
1947/48 ... . .. • 149 • 144 ·086 ·519 
1948/49 ... ... ·939 ·404 ·907 • 159 
1949/50 . . . ... · 231 ·252 ·380 ·488 
1950/51 .. . ... ·832 · 394 ·006 ·376 
Average total 
mortality 
coefficient ... . .. · 504 ·407 ·424 ·269 
F ... .. . .. . ·454 · 357 ·374 ·219 
Average c:1tch 
1947- 51 ... .. . 1737 ·6 2155 ·6 1724 · 8 1375 ·6 
Average stock 
size 1947-51 .. . 3.827 6,124 4,6t2 6,281 211,844 

The third last line in Table 12 is calculated by assuming that M = 0·05 as 
for fin whales and hence F is the total mortality rate less 0·05. The average 
stock size is as usual average catch divided by average F. The age estimates used 
for this table are based on age-length keys derived from ovary age reading. 
Only scattered values are available for other seasons since it is necessary that 
there be reasonable catches in the same month and area in successive years to 
apply this method . 

• EITort = CDW unCl>rrcctcd for tonnage. 
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To check on the validity or this method a De Lury has been calculated or the 
blue whale population in Areas JI to V. The data for this are shown in Table 13. 
A De Lury estimate was calculated in the Committee's original analysis-this 
was based on all series B and C data. (Fourteenth Report of the Commission, 
pp. 63-65). 

TABLE 13 
Data/or De Lury Analysis of Bl11e -~hale Stocks in Arf'as 11-V, 19.53/54-1962/63 

1953/54 ,. . 
1954/55 .. . 
1955/56 .. . 
1956/57 .. . 
1957/58 . . . 
1958/59 .. . 
1959/60 .. . 
1960/61 . . . 
1961/62 .. . 
1962/63 . . . 

Catches of Blue 
Whales/CDW corrected 

for tonnage 

·209 
· 164 
• 147 
·075 
· 120 
·091 
·060 
·028 
·025 
·014 

Cumulative catch• 
beginning in 1953/54 
season (areas ll-Y) 

0 
2,SSO 
4,576 
.5,6.52 
6,337 
7,45.5 
8,396 
9,168 
9,562 

10,01 I 

From Table I 3 it is estimated that the blue whale stock in these areas at the 
beginning or the 1953/54 season numbered I0,300. A correction should be made 
for the net rc:.:ruitment that still existed during this period: because this is not 
done the estimate may be expected to be too high. 

A comparison or these estimates is or interest. The average catch/CDW for 
1946/47-1951/52 for these four areas is 0·42 while for 1953/54 it is 0·18. On this 
basis the 1953/54 average population should have been H x 20,844 or approxi­
mately 8,960. Adding on hair the seasons catch (1,275) yields an estimate of 
about 10,000. The agreement between the two estimates is excellent. 

This estimate ignores the Area I and VI blue whale stocks but these are 
undoubtedly small. For the period 1953/54-1962/63 the average catch of Area I 
and VI combined was 20 per cent of the total pelagic catch in all areas. Thus the 
stock in these areas in 1953/54 numbered around 2,000. Then the 1953/54 total 
was about 12,000 and the 1962/63 stock size was below 1,000 (about 600 accord­
ing lo the best estimate). 

6. Variatio11s i,i catch rates as between expeditions o.f different nationalities 

In the report or the Committee of Four Scientists (I. W.C., I 5th Report, 1965, 
Appendix V, p. 52) it was pointed out that there are substantial differences in 
the catches per unit effort of fin whales, and in B.W.U's. per catcher day, 
between expeditions, that these differences had some consistency in terms of 
nationality, and that they showed different trends over a period of years. With 
changes in the relative whaling effort by the different nations, this could lead to 
a bias in the estimates of changes in stock abundance which would not be 
eliminated merely by correcting for the tonnage of catchers or other common 
index of efficiency. An additional biits might arise if there were, as a consequence 
of the stock decline and of the reduction in number or expeditions, a change in 
the numhcr of catchers per expedition. The Working Party, therefore, re­
examined the data shown graphically in Fig. I or the above report, with the 
corresponding data for the 1964/65 season. The results are summarized in 
Table 14. 

• l'igmy whales caught by Japan removed from these totals. 

40 



Differences between countries observed in previous years were main!:1ined in 
1964/65 but the change in the catch per unit effort of fin whales now appeared 
to be rather different from that of the total catch in B. W. U per unit e!Tort. This 
is because of the general change in preference towards sci wha les and the fact 
that this change was more pronounced for some countries than others. A better 
indication is therefore given by catch of fin plus sei, or of B. W. U. per unit effort 
(see right hand column of Table 14) and here the order of the various countries 
remains constant from year to year. 

TABLE 14 
Trends in catches per catcher day by expeditions of different nationalities 

Catch per catcher day 
Country F in Whales B.W.U. 

1962/63 1963/64 1964/6.5 1962/63 1963/64 1964/65 

A ... ... ... I · 38 1 · 30 ·64 ·81 · 70 ·56 
B ... . .. .. . ·91 · .5.5 • 17 ·.5.5 · 39 · 31 
c ... .. . ... · .53 · 36 · 31 · 34 ·27 ·27 

Changes in average "efficiency" that might accompany the slight changes in 
the proportion of total effort executed by each country following the reduction 
in total number of expeditions in 1965/66 were examined. It does not seem likely 
that the overall effect of this can be lo alter the average efficiency by more than 
5 per cent. 

A greater bias might be introduced by a change in the average efficiency of 
expeditions as a result of selective withdrawal of expeditions from whaling 
operations. It seemed likely that such a change may be greater between the 
1964/65 and 1965/66 seasons than in previous pairs of years because of the 
considerable reduction in the number of expeditions operating : from 15 lo 10, 
or about 33 per cent of the potential pelagic whaling effort. The Working Party 
therefore examined the likely magnitude of such a bias, by an analysis of the 
catch per day in each year hy each expedition. 

First it was found that there is some consistency in the differences in annual 
fin whale catch per catcher day as between the various exped itions of each 
nationality, as well as between nationalities. That is to say the more successful 
expeditions (in terms of catch per catcher day) within a national fleet in one 
year tended to be the more successful ones in other years, but of course there 
were many individual exceptions to this general rule. This indicated that it 
would be worthwhile to calculate the year to year change in abundance of whales 
from the catches and efforts only of those expeditions which operated in both 
of each successive pair of seasons. A preliminary examination of the conse­
quences of doing this over the period 1953/54 to 1964/65 showed that in certain 
pairs of years the change in composition of the total fleet from one year to the 
next may have caused a bias in the estimates of the change in whale abundance 
of up to about 5 per cent, but in most pairs much less than this. Therefore, 
although these estimates would undoubtedly he improved by ta king account of 
data from expeditions 0perating in successive pairs of years, the Working Party 
did not consider it essential at this time to revise the indices of abundance 
previously obtained. 

However, it did seem possible that a greater bias might occur from 1964/65 
to 1965/66, if, for example, within the fleet of each country, the expeditions with 
the lower catches per unit effort in past years were the ones now withdrawn 
from operation. 

Because of the differential preferences for sci and fin whales in recent years 

41 



the catches or fin plus sci, and or D. W. U's. per catcher day were analysed . First 
the Working Party calculated the consequences or including only the expeditions 
with highest performance from each national Oect (2 from Norway, J from 
U.S.S. R., 5 from Japan) on basis or the 1964/65 and earlier catches per unit 
effort. It was found that, on this hypothesis, the estimate or the 1965/66 stock 
could have an upward bias of6-7 per cent compared lo that or 1964/65. However 
the elimination or expeditions is not in fact following this simple rule. The mean 
or the catches per unit effort in 1964/65 by the live expeditions which are not 
operating in 1965/66 was the same as that or the ten which arc actually operating. 
This is because the expeditions eliminated from one national Oeet are those 
which tended to have lower catches per unit elTort, but from another fleet they 
are the ones with rather higher than average catches per unit effort. Therefore, 
there is nothing lo be gained by comparing the 1965/66 results, when the data 
become available, with the 1964/65 data for the same ten expeditions. Neverthe­
less, in future years it will be necessary lo keep a watch for, and when necessary 
take account, or bias arising from changes in fleet composition if the fleets 
are further reduced. In doing this not only should change in average tonnage or 
catchers (or index or their individual efficiency) be taken into account, but also 
changes in the number or catchers with each particular expedition. It may also 
be expected that the more efficient catchers and gunners will "survive" and this 
will or course lead to some bias in the estimates which would not be detected 
by this method of analysis. 

7. Statistical tables 

The Working Party examined the proposals put forward by Mr. Vangstein 
(Bureau or International Whaling Statistics) on the basis of the suggestions 
made by members or the Scientific Committee's group who had studied the 
arrangement or the published statistical tables. The following suggestions are 
made for the presentation or the 1965 and 1965/66 statistics, which might be 
further considered by the Scientific Committee: 

(I) In order to avoid the very wide range of starting dates or different historical 
tables as published al present, the form of such tables should be standard­
ized. This should be done as follows: Historical tables could be given once 
every ten years, and cover the whole period, starting about 1920, or give 
average values for previous and annual values for last decade. In the 
intermediate periods these tables could be cumulative starting from the 
year following the last year covered in the last ten-years tables. 

(2) The tables should be rearranged to bring as much as possible all relevant 
data on each particular aspect together in one table. This should at the 
same time bring economics in the space needed and prevent duplication 
or data and doubts about the correct understanding of the contents of 
some tables. Lay-outs of the suggested revised tables have been sent to 
Mr. Vangstcin, who will prepare the tables for consideration by the 
Scientific Committee. 

As an example, pelagic catch by species, catching days and size of 
catchers (in tonnage) were previously in three different tables, and arc 
here brought into one table together with the catch per catcher day hy 
species. Tables with data on length distribution, average size and pregnancy 
di stribution could be very much reduced in size by combination and 
rearrangement without change in content. 

This rationalization has been achieved by omitting some fringe data. 
(3) An increase in the detailed information on pelagic whaling in the Antarctic. 

This information, not available in the printed statistics, is required 
for assessment study; it includes a further area breakdown or the 
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length-distributions in the Antarctic catches, and .iddition;il tables con­
taining a more detailed breakdown or catch and elforl data by area and 
month and a table of catches per country and expedition. 

(4) Some minor data contained in the previous printed statistics should he 
omitted. These concern days worked per catcher, barrels produced per 
noating factory, mean lengths of whales captured by individual companies, 
oil production by company, and data on whale foetuses. Part of these data 
can, if desired , still be calculated from the data in the proposed tables . 

(5) The main attention has been given lo the Antarctic tables, but revision 
is also needed in the other tables. The Antarctic length distribution tables 
give the basic form suggested for all length and maturity-data and have 
been extended to contain data from all whaling grounds outside the 
Antarctic. These tables together with tables giving the monthly and annual 
figures of effort and landings by whale species for all whaling grounds 
outside the Antarctic provide in a condensed and easily accessible form 
nearly all the essential information at present contained in the odd­
numbered volumes of the International Whaling Statistics except the data 
by whaling country, and data on oil production. Data by whaling country 
could be given in an annual table as for the Antartic whaling, whereas oil 
production by country could be given in a historical table. 

(6) It seems that in this way all important data for both the Antarctic and the 
other whaling grounds can be given in one volume of the International 
Whaling Statistics, of a size which is probably not much bigger than one 
of the present volumes and certainly less than the two volumes published 
annually up till now. If this were decided, it is most convenient if the data 
on whaling outside the Antarctic for a certain calendar year are combined 
with the Antarctic data of the season starting at the end of that year. The 
volume would then contain tables grouped in the following way : 
(a) Antarctic : Overall production and catch/effort statistics 
(b) Antarctic : Detailed catch/effort statistics 
(c) Outside Antarctic: Overall production, catch and '!lfort statistics 
(d) Outside Antarctic: Detailed catch and effort statistics 
(e) All grounds: Length and maturity statistics. 

The Working Party noted that age-length data had not been made available 
to the Commission since the initial compilation for the Committee of Three. 
Much further data exists in national laboratories, especially for sei whales and 
the unavailability of these data is seriously impeding further assessments of the 
whale stocks on an international basis. It is therefore, strongly recommended 
that data for the recent years (from 1961 /62) should as soon as possible be 
submitted on forms A, C, D and G and that in future such data should be 
submitted annually. The earlier data, on cards, are at present in the care of the 
Chairman . of the Committee of Three (now Chairman of the Scientific Com­
mittee) and it is suggested that the Commission should decide on the future 
location of the basic data and the route of its submission. The various possibili­
ties seem to be : 

(I) Chairman of the Scientific Committee 
(2) I.W.C. Secretariat 
(3) B.I . W.S. 
(4) F.A .O. Fisheries Data Centre. 
In deciding on the locatiC'n, the Committee feels that consideration should 

be given lo the desirability c,f storing the data at a permanent centre where staff 
and facilities for storage arc available, and where, if possible, facili ties for carry­
ing out computations arc accessible. 
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Blue 
Whales Aus1r. 

1950 -
1951 -
1952 -
1953 -
1954 I 
195.5 -
1956 -
1957 -
19.58 2 
1959 12 
1960 2 
1961 -
1962 4 
1963 I 
1964 -

Fin 
Whales 
1950 -
1951 -
19S2 -
1953 I 
1954 -
1955 -
1956 I 
1957 -
1958 -
1959 I 
1960 -
1961 -
1962 -
1963 -
1964 -

Sci 
Whales 

1950 -
1951 -
1952 -
1953 -
1954 -
1955 -
1956 -
1957 -
1958 -
1959 -
1960 -
1961 -
1962 2 
1963 3 
1964 -

ANNEX I 

TABLE I 
Southern Hemisphere land stations 

Numbu.r of whales caught (humpback not included) 

New s. 
Brazil Chile Zealand Peru Africa Total 

-
- 77 - 4 24 IOS 
- 143 - 7 19 169 
- 172 - JO 9 191 
- 70 - 8 10 89 
- 150 - 8 6 164 
- 209 - - s 214 
- 100 - - 9 109 
- 166 - - 7 175 
- 80 - - 3 9S 
- 131 - - 7 140 
- 142 - - 9 149 

I II - - 8 24 
- 31 - - 7 39 
- 112 - - 6 118 

- -
- 279 - 21 1,007 1,307 
- 424 - 14 754 1,192 
- 283 - 28 569 881 
- 434 - 30 515 979 
- 359 - 7 477 843 

I 202 - I 613 818 
- 69 - - 901 970 

I 73 - - 943 1,017 
- 70 - - 964 1,035 
21 52 - - 993 1,066 
JO 16 - - 823 849 
49 34 - - 541 624 
4 ii - - - 402 415 

- 136 I - JOO 437 

98 - - 428 
151 2 - 484 637 
157 10 - 17 866 1,051 
161 24 - 36 391 612 
183 26 - 2 71 282 
200 32 - I 176 409 
196 48 14 - 101 359 
115 39 2 - 323 479 
118 16 - - 577 711 
294 17 2 I 904 1,218 
750 13 - - 681 1,444 
958 13 I - 703 1,675 
610 9 - - 707 1,328 
346 6 - - 1,090 1,445 
256 47 4 - 955 1,262 

44 

s. Grand 
Georg. Total 

82 
6 111 
4 173 

13 204 
13 J02 
3 167 
7 221 
6 11.5 
I 176 
9 104 
4 144 

- 149 
- 24 
- 39 
- 118 

1,982 
2,007 3,314 
1,670 2,862 
2,673 3,SS4 
2,746 3,72.5 
2,669 3,.512 
2,057 2,875 
2,251 3,221 
1,291 2,308 
1,160 2,19.5 
1,387 2,453 

661 l,SJO 
- 624 
5S2 969 
503 940 

519 
498 1,135 
498 1,.549 
778 1,390 
423 705 
284 693 
980 1,339 
924 1,403 

1,019 1,730 
1,075 2,293 

792 2,236 
447 2,122 
- 1,328 
409 1,854 
506 1,768 



Austr. Brazil 

1950 4 2 
1951 6 2 
1952 10 2 
1953 9 2 
1954 9 2 
195.5 9 2 
1956 II 3 
1957 12 3 
1958 13 2 
1959 13 3 
1960 14 5 
1961 12 4 
1962 13 3 
1963 8 3 
1964 3 I 

ANNEX I 

TAALE 11 

Southern llemi.rpltere land .ttatio11s 
No. of catchers 

New S. 
Chile Zealand Peru Africa 

3 25 
10 3 51 27 
!0 3 I 26 
8 3 6 20 

12 3 19 12 
13 3 6 13 
12 4 6 13 
13 4 8 15 
13 3 8 16 
14 6 8 16 
16 6 8 17 
10 8 8 17 
10 6 9 16 
10 I 9 18 
13 I 10 1.5 

45 

s. Grand 
Total Georg. Total 

---
21 

99 21 120 
52 21 73 
48 21 69 
57 21 78 
46 21 67 
49 21 70 
5.5 20 75 
.5.5 21 76 
60 21 81 
66 16 82 
59 8 67 
51 - 57 
49 16 6.5 
43 21 64 



ANNEX I 

TABLE ill 
Southern Hemisphere iand station.r 

Catch per catcher, (Humpbacks not included) 

Australia Brazil Chile 

Blue Fin Sci B.W.U. Blue Fin Sci B.W.U. Blue Fin Sei B.W.U. 

1950 ... - - - - - - 49· 0 8·2 
1951 ... - - - - - - 75 ·5 12 ·6 7·7 27 ·9 0·2 21 ·7 
1952 ... - - - - - - 78·5 13 · 1 14 ·3 42·4 l ·O 35 ·7 
1953 ... - 0 ·3 0 ·1 - - 80 ·5 13 ·4 21 ·5 35 ·4 3·0 39 ·7 
1954 ... 0 ·3 - - 0·3 - - 91 ·5 15 ·3 5·8 36 ·2 2·2 24 ·3 
1955 ... - - - - - - 100·0 16 ·7 11 ·5 27·6 2·5 25 ·8 
1956 ... - 0·3 - O· I - 0·3 65·3 11 • I 17·4 16·8 4•0 26 ·5 
1957 ... - - - - - - 38 ·3 6·3 7·7 5·3 3·0 10 ·9 
1958 ... 0 ·5 - - 0·5 - 0 ·5 59·0 10·1 12 ·8 5· 6 I ·2 15 ·8 
1959 ... 3·0 0·3 - 3· I - - 98 ·0 16 ·3 5·7 5·0 1·2 8·4 
1960 ... 0·5 - - 0·5 - 4·2 150·0 27 ·1 8·2 3·3 • 0 ·8 10·0 

.;. 1961 ... - - - - - 2·5 239 ·5 41 ·2 14 ·2 I ·6 I ·3 15 ·2 

°' 1962 ... I ·O - 0·5 1 ·3 0 ·3 16 ·3 203 ·3 42 ·4 l · I 3·4 0·9 3·0 
1963 .. . 0·3 - 0·8 0·6 - l ·3 115 ·3 19 ·9 3· I l·l 0·6 3·8 
1964 ... - - - - - - 256 ·0 42·7 8·6 10·5 3·6 14·5 

New Zealand Peru S. Africa 

Blue Fin Sci B.W.U. Blue Fin Sci B.W.U. Blue Fin Sei B.W.U. 

1950 ... 0· 5 22 ·6 17 ·0 15 ·0 
1951 ... - - - - O· I 0·4 0 ·02 0·3 0·9 37 ·3 17 ·9 22 ·5 
1952 ... - - 0·3 0· 1 7·0 14 ·0 17 ·0 17 ·2 0·7 29 ·0 33 ·3 20·8 
1953 ... - - - - l ·7 4·7 6-0 4 ·6 0·5 28 ·5 19 ·6 18 ·0 
1954 .. . - - - - 0·4 l ·6 O· l l ·2 0·8 42 ·9 5·9 23 ·2 
1955 ... - - - - l ·3 I ·2 0 ·2 l ·9 0·5 36 ·7 13 ·5 21 · 1 
1956 .. . - - 3·5 0·6 - 0·2 - O· l 0 ·4 47·2 7·8 25 ·3 
1957 ... - - 0·5 O· l - - - - 0·6 60 · 1 21 ·5 34 ·2 
1958 ... - - - - - - - - 0·4 58 ·9 36 ·1 35 ·7 
1959 ... - - 0·3 O· l - - O·l 0·02 0 ·2 60 ·3 56 ·5 39 ·8 
1960 ... - - - - - - - - 0·4 58 ·4 40 · I 36·3 
1961 ... - - O· l 0 ·02 - - - - 0·5 48 ·4 41 ·4 31 ·6 
1962 ... - - - - - - - - 0·5 33 ·8 44 ·2 39 ·5 
1963 ... - - - - - - - - 0·4 22·3 '°·6 21 ·5 
1964 .. . - I 4·0 1-2 - - - - 0·4 20· 0 63 ·7 21 ·0 



1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 

... ... 

... ... 

... ... 

... . .. 

... ... 

... ... 

... . .. 

... . .. 

... ... 

... ... 

... . .. 

.. . ... 

... . .. 

... ... 

ANNEX I 

TJ\llLE IV 

Total n.w.u. Southern lfrmispherr 

la11d Statiam (/111111phack 110/ i11c/11drd) 

Except S. Georgia Including S. Georgia 
---------· 

R.W.U. B.W.U. u.w.u. B.W.U. 
per catcher !)er catcher 

· ---
865 8·7 1,957 1(,-3 
940 18 · I 1,862 25·5 
734 15 ·3 2,213 32 · I 
626 11 ·0 2,083 26·7 
654 14 ·2 2,039 30·4 
683 13 ·9 1,882 27 ·0 
674 12 ·3 1,960 26 · I 
802 14 ·6 1,618 21 ·3 
816 13 ·6 1,584 19 ·6 
914 13 ·9 1,744 21 ·3 
853 14 ·5 1,258 18 ·8 
557 9·8 557 9·8 
489 l0·0 833 12·8 
547 12 ·7 833 13 ·8 

CHAIRMAN'S REPORT OF THE SEVENTEENTH MEETING 

APPENDIX C 

REPORT ON THE EFFECTS ON WHALE STOCKS OF PELAGIC 
OPERATIONS IN THE ANTARCTIC DURING THE 1965/66 SEASON 

AND ON THE PRESENT STATUS OF THOSE STOCKS 
by 

Slock Assessment Section, Fishery Resources and Exploitation Division, 
Food and Agriculture Organization (F.A .O.) 

SUMMARY 

Catching effort was sharply reduced in 1965/66, only ten expeditions operating 
for a total or 13,146 catcher days. 

The catch of fin whales was also greatly reduced to 2,312 from 7,303 in I 964i65 
sei whale catches were more nearly maintained at 17,558 as against 19,845. In 
B.W.U. the catch was 4,083. 

In catch/catcher day the rate of catch of fin whales fel! from 0·42 to O· I I! but 
that for sei whales rose from I· 13 to I ·34. These changes can be correlated with 
a continuation of the 1964/65 trend towards giving preference to sci whales. 
This was manifested in a further increase in the proportion of total effort 
exerted in the Northern series D ( 40° - 50°S, 55 per cent of effort and 75 per cent 
of sei whale catch) ; although there was also some concentration in series B 
(60°-70°S, 25 per cent of effort). The extreme concentration on Division II W 
which was noted in 1964/65 (42 per cent of effort) was not maintained although 
it was still the most heavily worked division (25 per cent). 
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The difference in catching rate by catchers of different nationalities has also 
continued although the figures are complicated by obvious differences in 
national policies as to selection between fin and sei whales. 

Due to the great difference in the local distribution of sci and fin whales, and 
the concentration of the catchers in the areas of sci whale abundance, it is not 
now possible to use the relative rates of catch as an index of the relative abund-
ance of the two species. ,, 

After examining the distribution by divisions and months of effort and sci 
whale catches it is concluded that the catch/day by months gave an acceptable 
index of abundance of the stock in Division II W in 1964/65 and 1965/66; in 
this division the catch/day was in 1964/65 I ·90, and in 1965/66 I ·46; if, as may 
be desirable, the figures for December are excluded the figures are for 1964/65 
2· 12 and for 1965/66 I ·24. The 1965/66 catch rate as a proportion of the 1964/65 
rate is 0·76 (0·58). 

Using the proportional decline in catch rate in Division II W and the known 
catch, an estimate of the sei whale population of Division II W is obtained and 
is extended to give an estimate of the total Antarctic sci whale population in 
May 1966 of 61,000 to 131,000, the lower figure being the more probable. 

If the lower figure is correct the present sustainable yield is about 4,500 sci 
whales and it would be important not lo exceed this figure if the maximum yield 
is to be maintained. If the upper figure is correct the maximum sustainable 
yield is about 7,500 and the stock may be still above the optimum level so that 
catches above this level would, for a time, be beneficial. 

No revision of the fin whale population estimates can be made on account of 
the swing to sei whales, but extension from the previous estimates gives an 
estimate of the present stock of 37,700 with a sustainable yield of 4,500. 

The effect of any particular quota based on B.W.U. will depend on the 
proportions of fin and sei whales in the catches. For example if the present sei 
whale stock is at the high figure of 150,000 a quota of 3,000 B.W.U. would in 
three years further reduce the combined sustainable yields by 3 per cent if the 
species were taken in equal numbers, but would increase it by 30 per cent if 
only sci whales were taken. At lower stock levels different effects would occur. 
In this situation the previous recommendations for separate species quotas have 
additional force since without them uncontrolled variations in the species caught 
may occur from year to year. 

For fin whales recovery to a sustainable yield of 15,000 would be quickest 
with a complete closure and would now take about 15 years. 

There would be great advantages in having a complete closure on fin whales 
and using the sci whales to "buy time" while the fin whales recover. If such a 
policy is desirable it would be possible lo examine whether a given quota could 
be maintained on sei whales until the fin whales had multiplied sufficiently to 
support it with a margin for further increase. Quotas up to about 2,500 B.W.U. 
could probably be sustained in this way and would allow a return to fin whaling 
in about 10 years; larger quotas would only be possible if the present sci whale 
population is in the upper part of the range of estimates. 

I. /11troductinn 

Following the agreement between the International Whaling Commission 
and F.A .O., that F.A.O. would undertake, in cooperation with the Commissions' 
Scientific Committee, the continuing assessment of the Antarctic whale stocks, 
a joint F.A .O./1.W.C. Working Party met in Seattle in January 1966 to review 
the analysr, previously made hy the Commission's Special Committee of Four 
Scientists, and in particular lo sec whether a more detailed analysis including 
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recent data would lead lo revisions of the estimates. The report of the Working 
Party is presented to the 18th Meeting of the Commission. During the meeting 
of tlie Joint Working Party it was agreed that, Mr. J. A. Gulland and f\.1r. L. 
K. Boerema, would work at P.A.O. as soon as the statistical data for the 
l96S/66'pelagic whaling season were available, to prepare a report on the status 
of the stocks at the termination of this season, in time for the report to be 
considered at the 18th Meeting of the Commission. Their meeting took place 
in Rome from 2-Sth May 1966. The present report does not contain any re­
appraisal of data for the previous seasons but brings up to date the analyses and 
conclusions mentioned above and those contained in the F.A.O. report presented 
to the Commission 's Special Meeting in May 196S (published as F.A .O. 
Fisheries Technical Paper No. S9, 196S). The data for this report were kindly 
provided by the Bureau of International Whaling Statistics. 

2. The 196S/66 Season 

During the 196S/66 Antarctic pelagic season to expeditions (five Japanese, 
three Russian and two Norwegian) operated. This is five less than in the 1964/6S 
season. The basic statistics of their operations, and the comparable figures for 
the previous four seasons, are given in Table I. 

TABLE I 
Catches and effort by Antarctic expeditions 

Average 
Season Catcher catcher C.atchcs Catch/uncorrected 

days tonnage catcher-day 

Fin Sci B.W.U.• Fin Sci o.w.u.• 
-

1961 /62 ... 29,9.52 6.57 26,364 4,716 13,968 0·88 0 · 16 0 ·47 
1962/63 .. . 22,504 703 18,636 S,482 10,232 0 · 83 0 24 0 ·45 
1963/64 ... 20,407 709 13,853 8,256 8,448 0 ·68 0 ·40 0 · 41 
1964/65 ... 17,.521 715 7,303 19,845 6,980 0·42 I · 13 0 ·40 
1965/66 .. . 13,146 743 2,312 17,558 4,083 0 · 18 1 ·34 0·31 

• Including Blue Whales 

The most striking feature of the 196S/66 catches is the drastic reduction in 
the fin whale catches, to less than a third of the previous season, and less than 
a tenth of the average annual catches in the nineteen fifties. The sei whale catch 
also fell slightly, but less than the total elTort (which in terms of catcher-days fell 
proportionally less than the 33 per cent reduction in number of expeditions) and 
the catch ·per catcher day of sei rose. This increase was not enough to counteract 
the fall in fin whale catch per catcher day, so that the catch per day in 8 .W.U. 
fell (from 0·40 to 0· 31 ), as did the number of whales per day (from I ·5S to I • 52) 
and the probably most realistic index of the economic return the fin whale 
equivalent counting two (rather than three) sci whales as being worth as much 
as one fin whale (from 0·98 fin whale equivalents to 0·8S). 

The sharply increasing proportion of sei whales in the catches is also shown 
clearly in the monthly catches given in Table 2. 

In the report on the 1964/65 seasons catches (Flb/TS9 and I.W.C./S.M./3) 
the increased attention paid to sci whales was apparent in the changing distri­
bution of the flee t, and could to some extent be corrected to give belier indices 
or abundance of hoth fin and sei whale stocks hy using dF:tailed statistics con­
cerning the position of the expeditions. In that report the total catch in each 
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statislical division was used. generally without taking into account the month 
of operation; as Table 2 shows the relat ive allcnlion paid to sci wha les, as 
mrasurcd by the sri/lin ratio increased in all months of the 1964/65 season, as 
compared with the 1963/M season. In lhc 1965/66 season, however, the increase 
in the propor:,on of sci wha les re lative to the 1964/ti5 season, was extremely 
great in December, moderately so in January and February, hut in March and 
April, the proportion of sci whales was no higher than in 1964/65. In the follow­
ing analysis therefore the data have where possible hcen considered in terms of 
month as well as division . The detai led stalistics for the last two seasons are 
given in the Annex. 

TABLE 2 
/1101111,/y catches ofui and fi11 ,.-!,a/es 

Fin Whales Sei Whales Ratio Sci/Fin 

Month/Season 63/64 64/65 65/66 63/64 64/65 65/66 63/64 64/65 65/66 

December ... ... ,., 2732 2452 326 552 1001 3202 0 ·20 0 ·41 9 ·82 
January ... . .. ... 4338 2351 624 3204 7214 5692 0 ·74 3·07 9 · 12 
February ... , ., •·· 4164 1328 403 2451 7690 5588 0 ·59 5·79 13·87 
March ... ... . . . 2482 1086 878 1867 3869 2894 0 ·75 3·56 3·30 
Apri l ... . .. ... 137 88 81 182 161 182 I ·33 I ·83 2·25 

TOTAL ... ... . .. 13,853 7305 2312 8256 19,845 17,558 0 ·60 2·72 7.59 

The summaries by series and areas, given in Tables 3 and 4, show that the 
shifl towards the northern series (D. 40°-50nS) was continued, some 55 per cent 
of the tota l effort being exerted in this series and from it some 75 per cent of 
the total sci whale catch was taken . T here was however also an increase in the 
proportion of tl 1ec1Tort in series R (60-70"S). from less than 10 per cent to about 25 
per cc11l. As between areas the emphasis on area II W(30°--60°W) decreased, and 
over the season as a whole the effort was spread over all the areas except Area I; 
in individual months there were concentrations of effort, and more especially 
catd1cs of sci whales, in particular areas (II West in December and January, II 
East in February and Ill in March). 

Because the interest of the expeditions is now primarily concentrated on sei 
whales, the catch per unit effort of fin whales is not a reliable index of their 
abundance, even when allowance is made for the geographical distribution of 
fi shery (lhough such area analysis does 5hnw that the fin whale stock has not 
declined to the extent suggested by the drastic fall in total fin whale catch). 
Conversely, since 1965/66 is the second season in which sci whales make up 
the major part of the catch, it is beginn ing to be possible to make independent 
estimates of the abundance of sei whales from I heir catches per unit effort. 

Table I shows that the average catcher tonnage has risen by about four per 
cent from sc:ison 1964/65 to season I %5/66, which indicates that on the average 
smalkr. aml thus less effective, catchers have been eliminated . This rise in 
average catching efficiency should he taken into acc0unt in the evaluation of the 
catch figures . 

Another factor affecting the catch figures concerns the differences in the 
catches per unit of effort between expeditions of different nationality, described 
in lhe report of the Commillee of Four Scien tisls (I.W.C. 15th Report, 1965, 
Appendi x V, p. 52), and also discussed in the report of the Joint F.A.0./1.W.C. 
Working Party (Appendix R). The differences were also apparent in the 1965/66 
season, as shown in Table 5. 
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TABLE 3 
Percentage distribution of catcher days in each season by area 

Sub-Area II W Sub-Area II E Area III Area IV Area Y Area YI Area I I All Areas 
Season 30-60° w 0--30° w 0--70° E 70--130° E 130° E-170" W 170°-120° W 120°-60° W 

I 

1962/63 ... ... 13 · 1 14 ·0 41 ·7 12 ·4 5 ·6 2 ·7 10 ·5 :oo 
1963164 ... . .. 12 ·4 28·8 32 · 5 9 ·6 16 ·2 - 0 ·5 100 
1964/65 ... .. . 41 · 7 18 ·0 9 ·8 13 ·0 17 ·0 - 0 · 5 iOO 
1965/66 .. . . .. 28 · 2 21 ·2 19 ·0 4 ·7 19·2 7 ·4 0 ·2 i OO 

I 

V, 

TABLE 4 
Percentage distribution of catcher days by series 

Series D A B C 
All Series 

Season 40--50° S 50-60° S 60--70° S 70--80° S 

1962/63 ... 22 · 3 45 ·3 32 · 3 0·l 100 
1963/64 22 ·7 62 ·4 14 ·9 - 100 
1964/65 ... 38 · 3 52·2 9 · 5 - 100 
1965/66 ... 54 · 7 I 19·9 25 ·4 - 100 



V, 
N 

Country 

A 
B 
C 

1962/63 

l · 38 
· 87 
· S3 

TABLE 5 
Trends in catches per catcher day by expedition.r of different nationalities 

Catch per catcher day 

Fin Whales Sci Whales 
1963/64 1964/65 1965/66 1962/63 1963/64 1964/65 1965/66 1962/63 

l ·30 ·64 • 19 · 14 ·31 I ·40 2 ·32 · 81 
·66 ·17 • 18 ·S3 · 83 1·33 l • 51 ·52 
·36 ·31 · 17 ·32 ·46 ·66 ·44 · 34 

,..,_ 

B.W.U. 
1963/64 1964/65 1965i66 

·70 ·56 ·48 
·47 ·31 · 34 
·27 ·27 • 16 



The table demonstrates that the catch pl'r day in all countries showed a 
similar downward trend, with the exception of country ll where a relatively 
large rleerease in the 1964/65 season was followed by a slight increase in 1965/66, 
with the result that the catch per day in 1965/66 showed a decline relative to the 
1963/64 season of about the same order as that of the other countries. Greater 
differences exist between the catches per day of the individual species by the 
three countries. Whereas the sci whale catch rates of countries A and B continued 
to increase until the 1965/66 season, the catch rate of sci whales in country C 
fell off after 1964/65. This shows the differences in species preference ancl thus 
in catching efliciency by species of the catchers belonging to expeditions of 
different nationality. 

Mosl of the analyses in this report have been based en data by statistical 
division . Although the average catching efficiency of the catchers has increased, 
the efficiency of the catchers in each statistical division depends on the actual 
size and nationality or the catchers operating in that division. It has not been 
possible to include these factors in the analyses carried out in this report and 
therefore all data given refer to actual uncorrected catches days. ll is believed, 
however, that the inaccuracies resulting from this approach do not materially 
alter the conclusions reached in this report except for a general over-estimation 
of the catch per effort in the 1965/66 season proportional to the average increase 
in catcher efficiency (4 per cent increase in tonnage). 

3. Sei Whales 

(3.1) Catch, and catch per day• 
In the previous report a first estimate of the abundance or sei whales 

was made, based on the ratio of catches per unit effort of fin and sei 
whales, and the abundance of fin whales. From this the stock in November 
1964 was estimated as some 60,000 sei whales. Even allowing for net 
recruitment (probably or the order of 3,000 whales per year) it is clear 
that the large catches since then of altogether 37,000 whales would be 
expected to have reduced very substantially the stock and hence the catch 
per unit effort. In fact the ratio of the catch to total effort in 1965/66 was 
about 20 per cent higher than in 1964/65 (1 ·34 compared with 1·19 
whales/day), and approximately the same increase occurred in the average 
of the catch/day in the 13 divisions which were fished in hoth seasons 
(0·89 : 0·74). However, these figures do not take into account either the 
changes in the pattern offishing in different months, or po~sible differences 
in the changes in stock in different areas. 

Little definite information is available on the possible separation of 
different stocks of sei whales; lacking such information it is reasonable 
to assume that like the other baleen whales, sei whales make predomin­
antly north-south migrations, and fqrm more or less discrete stocks, which 
may correspond to the statistical areas. The big catches of sei whales, 
particularly in the 1964/65 season, were concentrated in one area, II West 
(see Table 6) so that the stock in that area would be expected to decrease, 
while in the other areas the stocks may not have changed much. 

This is confirmed by a comparison of the detailed monthly figures in 
the Annexe tables. This shows that in Area If West in those months and 
series in which there was catching in both the 1964/65 and 1965/66 seasons 
the catch/day in 1965/66 was lower in five cases, and higher only in 
December for series D. In December 1964 substantial catches of fin 
whales were taken in that division (554, compared with 368 sei whales), 

• The catch rer catcher day will hercaflcr for brevity, be referred to as "catch/day". 
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Season 

suggesting that the expeditions had not yet started to concentrate on sei 
whales. In December 1965 in the same division, only nine fin whales were 
caught, compared with 2,927 sei whales, suggesting a concentration on 
sei whales from the beginning or the 1965/66 season. Even accepting the 
December series O figures without adjustment, the average or the catch/ 
day by division and months in Area II W is considerably less in 1965/66 
than in 1964/65, as is shown in Table 7. 

TABLE 6 
Catche.< ofsei ,.-f,ales by Area 

Arca 

11 W II E I Ill IV V VI I 

1959/60 ... .. . . .. 395 28 230 526 1649 232 159 
1960/61 ... ... . .. 979 167 336 103 563 2030 102 
1961/62 .. . .. . . .. 1008 241 427 633 409 369 1629 
1962/63 ... ... . .. 1583 229 1457 631 430 345 807 
1963/64 ... ... ... 1623 2527 1984 274 1820 - 28 
1964/65 ... ... . .. 13690 1891 453 1564 2207 - 40 
1965/66 ... ... ... 8321 4432 2724 436 1014 599 32 

TOTAi. ... ... 27599 9515 7611 4167 8092 3575 2797 

TABLE 7 
Average of monthly catcl,e.r/day in tho.re divi.,ions for H"hic/1 data are available for both 1964/65 

and 1965/66 seasons. 

Arca II W II E Ill JV V VI I 

No. of division/months ... 6 (5) 9 (8) 9 2 7 - I 
1964/65 .. . .. . I ·90 (2 · 12) 0 ·67 (0 ·62) 0 ·46 0 ·86 0·55 - 0·62 
1965/66 ... ... 1·46(1 ·24) I ·06 (0 · 57) 0 ·78 0 ·63 0·47 - 1·07 

Ratio 1966 : 1965 .. . ... 0 ·76 (0 · 58) 1 • 58 (0 ·92) I · 70 0 ·73 0·85 1 ·73 

For Area II W the values obtained ir lhe catches/day December series D 
are omitted, are shown in parentheses. In Area II E there is also one 
division month for which the catch/day might be considered unreliable­
January series D, in which in 1966 were 12 catcher-days (one expedition 
operating for one day), giving the exceptionally high figure of 4·42 sei 
whales/day, compared with 0 ·49 in January 1965. Again the values 
obtained omilling this division/month are shown in parentheses. 

In Area II W the catch/day decreases, but in some or the other areas 
(possibly including II E) the apparent catch/day still increases. This is 
probably because in at least some of these areas in the 1964/65 season the 
main attention of lhe expeditions was still directed to fin whales (in Areas 
II I nd I more fin whales than sci whales were caught and in Area fl E only 
10 per cent more sei whales than fin whales), see Table 8, so that in these 
areas there was still a possibility for paying more attention to sci whales. 
Jn the 1965/66 season, sci whales predominated in all areas, so that it is 
unlikely that the overall catch/effort of sci whales can be appreciably 
increased hy further concentration on sci whales . 
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TAULE 8 

Ratio of catc/,es oJ .<c1 ,r!wlrs to fin 11·/,ah ·., in diOrre11t arra.< i11 1/1<· 1964/65 and I '1(,5{(,<, .w·a.w111., 

Season/ Area II W II E 111 IV V VI I 
- --- - --- -------- - ---- ----

1964/65 ... ... ., . 4·97 1 • 10 0 ·38 2 ·04 2-95 - 0 ·61 
1965/66 ... . .. .. . 45·20 9 ·63 2·70 li -92 2 -63 2 -94 6·40 

(3.2) Ratio of sci to fin whales 
In last year's report, when discussing the effect of different quotas, it 

was expected that the sei : fin ratio in 1965/66 would be in the range I : I 
to 2 : I-very different from the observed ratio of 7 ·6 : I. Implicit in the 
argument on which the prediction of the radio was based was the assump­
tion that the catch/effort of fin whales would remain a reasonable index 
of the abundance of fin whales, or, in other words, that the fleet would 
continue to operate roughly the same hunting grounds as before, and 
that the increase in the sei : fin ratio was due in part to a real increase in 
the ratio of sei whale to fin whale abundance as the fin whale stock 
declined, and particularly to increased concentration un sci whales, giving 
greater catches of tha t species. Tahle 8 and in more detail Annex Table IV, 
show that there arc areas e.g. in the northern part of Area II W where 
the fin whale catches in the 1965/66 season were extremely small. If we 
may assume that, even if the fleets are concentrating on sci whales, they 
will not hesitate lo hunt any fin whale which is encountered , it follows 
that very few fin whales were present in these areas. In 1965/66 much 
effort was concentrated in those areas where fin whales were very scarce. 
and where, presumably, the sci whale concentrations were greater than on 
the grounds where the effort was concentrated in previous years, making 
the catch/effort of fin whales an under-estimate of the fin whale stock, 
and giving a large value for the sci : fin ratio. Since there arc areas in 
which useful catches can be taken (i .e. more than 100 whales in 1965/66) 
in which the sei : fin ratios in 1965/66 range from 300 : I to 1 ·2 : I it is 
likely that quite small changes in either the abundance of, or the commer­
cial preference for, one or the other of the two species would cause the 
ships to move to other grounds and so mnke a very big difference in the 
ratio of sei : fin in the catches. So far as the southern areas (series A and 
B, and probably parts of D) are concerned the two species seem to he 
reasonably well mixed (see Annex tahles so that the previous conclusion 
holds good that the ratio in the catches would, now that b0th species arc 
sought after, settle down roughly in the ratio of the abundance in those 
areas (i.e. probably between I : I and 2 : I). However, the 1965/66 results 
show that at least in Areas II Wand II E there are pa rts of series Din which 
fin whales are virtually absent and seis are fairly abundant, and the sei : fin 
ratio in the whole seasons catches will depend on how much effort is 
exerted in the purely sci arc:is. The group therefore could not make any 
precise forecast of the sci : fin ratio in the future and this doubt causes 
corresponding doubt in the relative effects on the different stocks of future 
quota schemes based on B. W. U's . 

(3.3) The size of the sci whale stock 
As mentioned ahove, the previous report estimated the stock of sei 

whales as 60,000 animals in November 1964, and this is clt'a rly an under­
estimate. Like the forecast of the sei : fin ratio, the method of estimation 
depended on the two species heing mixed on the whaling grounds, and 
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also on the assumption that in the 1964/65 season the catcher/day of the 
two species were comparable indices of abundiince i.e. that the fact that 
the 1964/65 average catch/day of sci whales was I ·67 times (0·72/0·43) 
th:it of fin whales meant that the stock of sci whales was I ·67 times a.s 
great (i .e. I ·67 ~ 30,000 = 50,000 wh:ilcs} al the middle of the season 
(plus half the catch or in total 60,000, al the beginning of the season). 
I lowever, such an assumption is only valid for the areas in which fin 
whales occur and are caught. Therefore the estimate excludes the sei 
whales in those northern areas from which fin whales are virtually absent. 
No direct estimate of the sci population in these areas can be made, but 
it may be nolc<l that the northern series (D) of Areas II Wand II E which 
are apparently pure sei areas (sci : fin ratio of over 50 : I) produced 
11,857 sci whales in 1965/66 (approximately two-thirds of the total). 
Because wh:\ling was concentrated in these areas this proportion probably 
exaggerates the proportion of the total sci whale stock present in those 
areas. However, there may also be quantities of sei whales in the northern 
parts of the other areas in the southern Indian and Pacific oceans, which 
have not yet been substantially exploited; if so an estimated population 
of two-thirds of the total sci stocks outside the normal fin whale range 
may not be unreal-this would give an estimate of the November 1964 
population of 3 x 60,000 = 180,000 whales. It should be emphasized 
that this is an extremely rough figure, and could be as much an over­
estimate as the previous estimate of 60,000 appears to have been an under­
estimate. 

The abundance of sei whales, at least in Area II W, may also be 
estimated directly, without comparison with fin whales. This is the area 
in which the bulk of the catches were taken in 1964/65 and an area which 
showed a clear decrease in catch per unit effort in most months of 1965/66. 
This decrease has been variously estimated as 24 per cent or 42 per cent 
(see Table 7) depending on the attention paid to the December catch/day 
in series D. Equating this decrease to the average catch in Area II W 
during the past two seasons (11,000 whales), gives the estimates of the 
population in the middle of the 1964/65 season: 

as : 11,000/0·42 = 26,000 
or : 11,000/0·24 = 46,000 

These estimates make no allowance for net recruitment, so that they are 
over-estimritcs; taking net recruitment as 10 per cent of the population 
gives revised estimates, after some iteration, of 

and 
(11,000 - 2,100)/0·42 = 21,000 
(11,000 - 3,200)/0·24 = 32,000 

These estimates refer to the average stock during the 1964/65 season; 
adding :ialf the 1964/65 catch (6,800 whales) gives an estimate of the stock 
in December 1964 of about 28,000- 39,000 whales. 

This estimate of the stock in Area II W may be extrapolated to give 
the estimate of the whole stock south of 40°S in several ways. Firstly Area 
11 W consists of 30 degrees of longitude out of 360; in proportion therefore 
it should contain I/ 12th of the entire stock , which may be estimated to 
have been (28,000 to 39,000) Y 12 = 336,000 to 468,000 whales at the 
beginning of intensive catching of sci whales. This is certainly an over­
estimate; consideration of the recent catch per elfort of sci whales, the 
past catches of blue and fin whales and the distribution of krill, the basic 
food of the whales suggest that the South Atlantic (Area II) is more 
productive limn some of the other areas. Past data of fin :md blue whale 
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catches were not separa ted into Areas 11 West and Ea st, hut over the 
seasons 1932/33 to 1962/63 20 per cent or all the hlue whales and 30 per 
o..:enl of fin whales were caught in Arca JI. Assuming that at the start or 
intensive sei whnling the same number were present in Arcn II E as in 
Arca II W (almost certainly an overestimate. judging hy the relat ive catch/ 
effort in the two _areas), then if throughout the Antarctic the di stribution 
of sci whales was initially similar to blue or fin whales, the estimates ol"thc 
total sei whale stock in December 1964 arc 2 x (28,000 to 39,000)/0 ·2 
or 2 x (28,000 to 39,000)/0·3 i.e. 190,000 - 390,000. 

Alternatively and better, an estimate can be made from the relative 
catch/effort in the different a reas in the 1965/66 season, when it is believed 
that catching was concentrated on sci whales in all areas. The estimated 
population in Area II W in the middle of the season is 28,000 lo 39,000 
minus all the 1964/65 catches, plus the net recruitment in the winter 1965, 
minus half the 1965/66 catches = 12,000 to 24,000 whales. The relative 
catches/effort in the different areas may be estimated in different ways­
total catch/total effort, mean of catches/effort by series, and mean of 
catches/effort by series and months. The latter though theoretically better 
may not give much improvement because there will be several series-months 
for which no data are available. The relevant data are given in Table 9. 
The catch/day, or other measure of catch/effort provides an index of 
density (whales per unit effort), and estimates are required of total abun­
dance. Because Area II W and Area II E arc only half the size of the other 
areas (30° of longitude, compared with 60°), the better index of the 
relative abundance in different areas is obtained by dividing the catch/ 
effort in Areas II Wand II Eby two; these are shown in brackets in Table 
9. (Strictly corrections should be made for the fact that Arca Ill is 70° and 
Area VI 50°, but such corrections would make very little difference to the 
estimates, especially as the densities in the two areas differ very little). 
Table 9 also shows the estimated index of total abundnnce, and the percent­
age in II W. The three percentages are reasonably consistent, with a 
mean of 17·0 per cent. The total abundance in the middle of the 1965/66 
season in absolute numbers is therefore 12,000 to 24,000/0· 170 = 70,000 
to 140,000. Subtracting half the 1965/66 catch (8,800 whales) gives an 
estimated stock in May 1966 of 61,000 to 131 ,000 whales. This is probably 
a much more realistic estimate than the others, being based purely on 
observations of sci whale catches, without extrapolation from fin or blue 
whale data . However it might be argued that in Areas IV to I no fishery 
has developed in the northern series directed more or less exdu:.ively to 
sei whales, but that such a fishery could develop; hence the present 
catch/effort is an under-estimate of the potential catch/effort and the stock 
is also under-estimated . Taking account of such consideration would bring 
this kind of estimate more nearly into line with the other estimates which 
are aJso based on the assumption, implicit or explicit, that there are 
stocks of sei whales in all areas north of the regions in which fin whales 
are normally caught. It must be emphasized that while it may not be un­
reasonable to assume that such groups of sei whales exist, there is only 
direct evidence rrom catches in Areas II and Ill. 

(3.4) Sustainable yield of sei whales 
The sustainable yield of sci whales is known even less precisely than the 

size of the stock, since the sustainable yield as a proportion of the stock 
depends on the degree to which the stock has been depicted below the 
unfished state (at which the sustainable yield is zero): see Figure I. 
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TABLE 9 

Indices of catch/effort of sei whales by areas in 1965i66 and esrimated indices of total abundance 

Arca 

V, Index nw IIE III IV V VI II Total %II W 
oe 

Tota! catch/Total effort 2 ·24 (l · 12) 1·59(0 ·80) I ·09 0 ·71 0 ·40 0 · 62 l ·07 5 ·81 19·3 

Mean c/e by series I ·53 (0 · 76) I ·05 (0 · 53) 0 ·67 0 ·71 0 · 37 0 · 67 I ·07 4 ·78 15 ·9 

Mean c/e by series/month l ·46 (0 ·73) 0 ·85 (0·42) 0 ·68 0 ·72 0 ·38 0 ·59 I ·07 4 59 15·9 
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This diagram, sh.owing the relation between sustainable yield and stock 
abundance is essentially the same as Figure I of last year's report, except 
that no attempt has been made to indicate absolute values of stock or 
sutainable yield. Two points are important, A) the maximum (unfished) 
level of the stock and 8), the stock giving the maximum sustainable yield. 
This will be approximately half A, and the maximum sustainable yield 
will be equal to about! (r-M) x 0, where r-M is the net rate of increase 
at low levels of stock (probably, by comparison with blue and fin whales, 
around 0· 15). 

Two possibilities exist for the present state of the stock; the most 
realistic one (based on the decline in Area II W and catch/effort data in 
other areas) is that the stock in May 1966 is about 61 ,000 whales. Since 
1960 about 60,000 sei whales have been caught, so that the stock in 1960 
(near the beginning of intensive sei catching) was, allowing for some net 
recruitment, around 115,000. Thus the stock is now around the optimum 
level giving the maximum sustainable yield, which may be estimated as 
0 ·075 x 60,000 = 4,500. Though 61,000 is the smallest estimate of the 
present stock we present, there is a definite possibility that the real popula­
tion is less than this, in which case the stock is already below the level 
giving the maximum sustainable yield. The present sustainable yield would 
then be rather less than 4,500 but more important, the catches taken in the 
immediate future should preferably be less than the sustainable yield, so 
that the stock can increase towards the optimum level. 

The other possibility is that the rather optimistic estimates of there being 
initially perhaps as many as 200,000 sei whales are correct (i.e. that there 
are in fact substantial numbers of sei whales in the northern parts of all 
areas) .. If this is so, the present stock. say 150,000 whales, would still be 
above the optimum level which give a maximum sustainable yield of about 
0 ·075 x 100,000 ,= 7,500; the present sustainable yield may not be very 
different-perhaps 7,000 and also not very different from the estimate of 
the present sustainable yield made in the previous paragraph. The 
important difference is that if this second possibility is true the stock is 
still greater than the optimum and it would therefore be advantageous 
now to take more than the sustainable yield. For the figures above, the 
optimum level is I 00,000 and the present stock 150,00G, so that the surplus 
which should be removed is 50,000 whales. Biologically there is no very 
strong reason for preferring a particular rate at which this surplus can be 
taken (e.g. a round 10,000, as in the 1965/66 season-the 1965/66 catch 
less the sustainable yield-or only 5,000 per season). The greatest yield 
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over a long period would be taken by ensuring that the stock reaches the 
optimum as quickly as possible, whether the stock is now above or below 
the optimum; ir above remove the surplus at once; ir below catch nothing 
until the stock has recovered. There are practical objections in both cases; 
the objections to a complete cessation of catching or fin whales for a 
period until the fin whale stock has recovered have often been stated in 
the I.W.C.; the objections are probably equally valid to taking catches 
very much above the sustainable yield for a few years, and then, once the 
surplus has been removed, having an abrupt fall to the level of the maxi­
mum sustainable yield . The most profitable use to which the surplus of 
sci whales, if it exists, can be put is probably to support a viable Antarctic 
whaling industry during the period in which the fin whale stock is recover­
ing. However, it must again be emphasized that the existence of a sub­
stantial surplus of sei whales, above the optimum level, is only a 
possibility, based on one estimate of population size; the present sei whale 
stock may equally possibly be at or even below the optimum level. 

4. Fin Whales 

It has been explained in section 3 above that due to the increased concent­
ration on sci whales, and especially the increased amount or catching in areas 
where tin whales are scarce, the catch/effort of fin whales (particularly the ratio 
t.otal catch: total effort) may be a poor index of the abundance of fin whales 
during the 1965/66 season. 

Previous assessments of the state of the fin whale stock showed that the 
present sustainable yield is in the region or 4,000 whales; the low catches of 
1964/65, and especially 1965/66 mean that the stock would be expected to 
increase by a few thousand whales i.e. by perhaps up to 10 per cent. As always 
these estimates are subject to a certain degree of error, perhaps of up to some 
hundreds of whales in the estimate of sustainable yield, but even at the smallest 
likely level of stock size and sustainable yield, the catches in the last two seasons 
could at most have reduced the stock by a few percent. 

Table 10 gives the measures of catch/effort or fin whales for the seasons 
1964/65 and 1965/66, estimated firstly from the ratio or total catch to total 
effort, secondly from the monthly averages or the catch per clTort data for those 
divisions which were fished in the same months in both seasons, and thirdly 
as the average or the monthly catch per effort data per division of those divisions 
fished in the same months in both years and in which the sci whale catches in 
1965/66 were less than ten times as high as the fin whale catches, thus leaving out 
the divisions in which the elTort was directed predominantly at catching sci 
whales (division D IIW in December, January and February, division D IIE in 
January and February, and A IIE in January, division D IV in December, 
division D V in December and A V in March). In fact all rejected divisions had 
sci catches in 1965/66 or at least 26 times and up to more than 100 times as 
many as the catches or fin whales, whereas or those included more than hair 
had sci catches less than twice those of fin whales. 

Table IO shows a decline in the ratio or total catch : total effort which is in­
consistent with any likely stock size in 1964; analysis or the catch/day by 
divisions and months removes some or this inconsistency, but much still 
remains. The data from the 1965/66 season therefore cannot be used to improve 
the estimates already made or the ~ize or the fin whale stock and the present 
sustainable yield from it. The extrapolation from the earlier estimates taking 
into account the catches in the 1965/66 season (2,312 whales) and the probable 
net recruitment (6,000 whales) during l96<i, i.e. a stock or 37,700 whales and a 
sustainable yield or 37,700 x 0· 12 = 4,500 whales, therefore give the best 
available estimate or the present situation. 
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TABLE 10 

lndias of .ffnrk abundance of fin whales 

Average catch Avera~e catch per 
Season Total catch per unit effort unit effort rrom 

Tota I elf ort "non-sci" divisions 

1964/65 ... ... 0 ·42 0 ·45 0 ·45 
1965/66 .. . .. . 0· 18 0 ·25 0 ·29 

Ratio 1965/66 ... 0 ·43 0 · 56 0 ·64 
1964/65 

However the data from the 1965/66 season though not providing by themselves 
sati$factory estimates of abundance, are more consistent with the previous 
estimates of stock and sustainable yield being over-estimates than of their being 
under-estimates. 

TABLE II 

Effect of a 3,000 8. W.U. quota takc11 with different proportions of fin and sei whales, assumint 
the present sei whale stock is 150,000 "'hales 

1:1 9 :1 No Fins 
Sci: Fin Ratio 

Sei Fin Sei Fin Sci Fin 

Annual catches 4,500 4,500 13,500 1,500 18,000 Nil 

May 1966 Stock 150,000 36,400 150,000 36,400 150,000 36,400 
May 1966 Susi. Yield 5,500 4,400 5,500 4,400 5,500 4,400 

May 1967 Stock 151.000 )6,900 142,000 39,900 137,500 41,400 
May 1967 Susi . Yield 5,500 4,400 6,300 4,800 6,500 5,000 

May 1968 Stock 152,000 36,400 134,800 42,400 125.800 45,400 
May 1968 Sust. Yield 5,300 4,400 6.500 5,100 1;000 5,400 
---
May 1969 Stock 152,800 35,900 127,800 44,900 114,800 49,400 
May 1969 Susi. Yield 5,200 4,300 7,200 5,400 7,400 5,900 

-
May 1969 Combined 
Sust. Yield (B.W.U.) 3,017 3,900 4,200 

5. Effects of different quota.v 

Previous reports have estimated the probable effects of the various quotas 
suggested at the Commission's meetings. The calculations involved depend on 
making some assumption about how the quota is divided between sci and fin 
whales. In an earlier section it was shown that the ratio of sci: fin whales can 
vary greatly depending on the position of the expeditions, and cannot be 
forecast with any great accuracy. Therefore unless it is possible to set separate 
quotas for each species, the effect of a quota, set in terms of Blue Whale Units, 
is uncertain. This uncertainty is particularly large if, as is possible, the sci whale 
stock is greatet than the optimum, while the fin whale stock is very much less 
than the optimum; in such a situation it would be best to catch only sci whales, 
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nnd to give the fin whales complete protrction for a period, and any fin whales 
in the catch q:.mta fc,r a season would mean hoth stocks would, at the end or 
the season, he further from the optimum. The effect or laking different pro­
portions of the two species within the same overall quota arc illustrated in 
Tahle 11. This shows the effects or a 3.000 n.W. U. quota taken with ratios or 
sei: fin whales of I : I or 9 : I or entirely as sci whales. ie., complete protection 
or fin whales. For the purposes of jlluslration it was assumed that the present 
(May 1%(,J stuck or sci whales was 150,000 whales (with the implication that the 
unlished slock was 2()(J,000 and the optimum level I00,000 giving a maximum 
sustainable yield of 7,500). 

Though lhis example is based on only one of a range of pos~ible values of the 
pre~cnt slock si1.c, it lines show that within three years the same quota taken in 
dilkrent pallcrns rnn produce sustainat,lc yields, differing by 40 per cent. This 
gives quanlilativc support to the recommendation made by the Scientific Com­
mittee and various Committees of Scientists, that separate quotas should be 
set for each species. 

Fin whales: 
The dctailc,I clTrcts of some different quota systems on the fin whales stocks 

or 19<,,I and 1965 have hecn presented in previous reports. The present (May, 
1%(,) stock is almost the same as them and so, therefore, is the effect of n parti­
cular quota system. The sustainable yield is around 4,500 whales, so that annual 
catches less than this will allow the stocks to increase, but this increase will be 
very slc•v, unless the catches arc much less than 4,500. Recovery to the optimum 
level, giving sustainable catches around 15,000 whales annually will be quickest 
if the catches in the immediate future are zero; this recovery will take about 
15 years. (This period is substantially longer than the one indicated in the 14th 
Report of the Commission, page 112. This is due to the presently lower stock, 
and in particular to the fact that the recruitment at the time when the previous 
assessment was made was hcneliting from the rather higher parent stock present 
of around 1%0). Catches of hair the sustainable yield will approximately double 
the recovery time. 

Sei whales: 
The previous sections have shown that there is a wide range or uncertainty 

concerning the si1c or the sci whale stock, hut a smaller range of uncertainty 
concerni11g the prrsent sustainahlc yield, the estimates or which range from 
arou11d 4,500 lo 7,0011. Therefore, it is virtually certain that catches greater than 
this will reduce the stock or sci whales, rmd cannot he continued indefinitely. 
Hn1~ever, it is possible that the sci whale stock is al present still above the opti­
n111111 level, so that more than the sustainable yield can he taken until the stock 
has hccn rcdm:cd to the optimum level. Ir ii exists, the harvesting of this surplus 
should he used lo "buy time" lo allow the fin whale stock to recover lo a level 
giving a sustainahlc yield nlllsidcrahly larger than at present. In addition, 
considering that the ma:'timum sustainahlc yield of the fin whale stock is greater 
than Iha! uf lhe sci \\'hales, rational c:'tploilation of the Antarctic stock~ of baleen 
whales, a~ a whole, may bcsl he 11d1ieved hy "buying time" for the recovery 
of the fin ll'halc slncks hy reducing the sci whale stocks temporarily hclow the 
1,p1in111111 level. S11d1 ddihcrntc clcplclion of sei whale stocks could involve a 
wide r;i"ngc in lhc patlcrn uf q11olas in the immc1liatc future, in hoth the actual 
mu1111nt. expressed in n.W.ll ., and the spedrs composition. However, if the 
year-to-yc-ar varinlinns in the size of the quota (in B.W.lJ's.) r.houltl he kept to 
:1 111ini11111111. and in particular the smalkst quota in nny future year should be 
as 1:tr!!c as pnssihle consistent with the liiml overall ohjeclive and if the time 
when s11hsta11tial sustnined yic-lds or lin whales (5-10,000 B.W.U.) can he taken 
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sh()t1ld 1wl he delayccl more lhan .ihsnl111cly lll'lTS':ary , lhrn ii hcC()IIICS dr:tr 
that the- rnngc ()r possibilities is qnill' small . 

For Cllamplc, ir the sci whale slm:k is deplclcd rnpidly (i.e. comparalivcly 
l.irgc q11olas for the nellt two or lhrcc years ), !hen hy lhc lime lhc sei whales 
stocks have hccn dcplctl'd, and the sci catches will have tn In: retlnccd, lhc tin 
whale stocks will not have incrl·ascd 11111ch, and lhe overall quota will have to 
be sharply reduced. 

The dcsirnhility ()r rnther steady quotas also means tlwt the more C<lnscrvalivc 
estimates ()r the sci whale s1t1cks shall he 11sctl in setting a 4unla for the 1%h/67 
and immediately following seasons; while the stock might he tens of thousands 
()r whales ahove the optimum level. a quola of perhaps 20,000 sci whak~ set 
on the assumption that !he sl()ck was sn large would, if the stock was inclccd 
small, so reduce the stocks and also the catch per unit effort in two or three 
season~ that only very few whales could be lakl.'n in the following seasons. 

Although the balance between lhc rate of huildi11g up the stock of fin wh:,les, 
and the taking of appreciable catches in the immediate future must depend on 
a variety of economic and other factors, a policy which permits the laking of 
more than, say, half Ilic present sustainable yield or fin whall.'s during al least 
the initial phase of the recovery period should be considered as CT111sing un­
reasonable delay in appr()aching the optimum level. Ir this guide to evaluation 
of policy is accepted, then the possibilities of 111aintai11in~ any particular quota 
can be examined. Thus, ir a certain qunla is desired (e.g. 2,500 B. W. U. \, then 
the stock of fin whales should prefcrahly he complclcly pn,tcclecJ UHlil its 
sustainable yield is 2 .-: 2,500 ~ 5.000 B.W.U. The time taken to huild up lo 
this level can be calculated (in the example about 10 yl.'ars); thus for a calculable 
period ( 11 years) only sci whales should he taken (i.e. 15,000 whales anm•ally for 
10 years). Allowing for a net recruitment of some 5,000 sci whales, this means 
th111 lhe stock of sci whales would over that period he depicted by 100,000 
whalcs; ·lhis would he p()ssiblc for some, !hough not for most of the estimated 
stock si1.cs. Although there ha~ not hcl'll opportunity t() e-nahlc such calculations 
with great precision (e.g. allowing for the clwngcs in the net recruitment of sci 
whales as the stock .tcclinl.'s} or for a range of quotas, the,,: preliminary 
calculations sugge-st that a quota of 2,500 11.W.lJ . could he main'ainerl while 
building up the fin whale slocks if the sci whale sh•cks we-re in the upper part 
of its possihlc range. Lower quolas. say 2,000 IJ . W. lJ ., could he maintained 
for any likely sci whale stock, hut apprcciahly higher quotas could only he 
maintained if the sci whale sl()ck is improhahly large. Other policies, hascd on 
the capture of both fin and sci whales in e11ch season, whether or not the sd :fin 
ratio is predetermined by sdting ~cparalc quotas, will have no better results 
and may well he worse. in lhc sense of requiring a longer period until the fin 
whale stocks have built up, and inv()lving lowrr quotas during the interim 
period. 

A regulatory policy basc,I on wmplrte prohihilion of the caplur·c of fin 
whales Tor a period has therefore great adv.tntagcs : it avoids the inhcrcnl 
unprcdictahilty of the effect of setting quotas hy n. W. U's. ; something appn1:1ch­
ing the ma~imum cumulative rnlch of lin whales in thl' long run is taken and the 
pelagic whaling industry can prohahly i:onlinuc nt a viahle lc\'el, until such 
time as it can thrive on a recovcn:d 1esourcc. During the prrinJ pf prohihili<m 
of catching fin whales much helter assessments uf the sci whale stock cnuld he 
made while continuin!! to watd1, hy sighlinJ?~. lhc e~pel"lcd recovery of ll1C' fin 
whale stock. At the end of the pcrirnl fin whaling at the appropri:11c IC\·cl c<1ulJ 
lie hcgun, and if <ksircd the qunlas thereafter itradually incrcaseJ, and 1kpen1ling 
on the assessed state <•f the sci whale st(llk, spl.'cial regulations could be 111:11.lc 
for sci whaling which pc11nit that stock also to m.:,wer eventually to its optimum 
level. 
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ADDENDUM 

Since this report was prepared the following data for the baleen whale 
catches by two land-stations in Chile from October 1965 to April 1966 have 
become available to F.A.0. (c.f. Annex I, Table I of the Report of the Joint 
F.A.0./1.W.C. Working Party on Antarctic Whale Stock Assessment, 1966). 

Blue whales 125 
Fin whales 223 
Sci whales 355 
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ANNEX 
TABLE I-1965/66 s~ason : total nlllffMI' of catclrn day, (ruu:o"~ct,d) by diYinon· 

IIW 
I 

II E w I IV V VI I Total 

1153 103 60 204 183 - - 1703 
60 140 168 - 203 - - 571 - - - - 158 - - 158 - - - - - - - -

1213 243 228 204 544 - - 2432 

1959 12 207 - 36 - - 22 !4 
243 JO n - 143 - 30 523 - - - 224 682 100 - 1156 - - - - - - - -

2200 192 279 224 866 100 JO 3893 

I 75 1514 333 - - - - 2022 
- 52 45 - 27' - - 372 
- 90 2SS 188 387 240 - 1160 
- - - - - - - -

175 1656 633 188 662 240 - 35.54 

- 70 921 - 190 - - 1181 
120 431 186 - 117 139 - 993 - 45 180 - 154 489 - 868 - - - - - - - -

-120 546 1287 - 461 628 - 3042 

- - 70 - - - - 70 - 155 - - - - - 155 - - - - - - - -- - - - - - - -
- 155 70 - - - - 225 

3287 1699 1591 204 409 - - 71 90 
423 808 471 - 743 139 30 2614 - 285 435 412 1381 3:;:9 - j342 - - - - - - - I -

371 0 :?i91 2497 616 2533 ; 9"8 JO 13 1.J.6 
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Mootb 

December 

Jan""lY 

February 

March 

April 

Total 
1965/66 
Suuon 

l::s: 11 W 
. 

D 9 
A 15 
B -
C -

Total 24 

D 76 
A 61 
B -
C -

Toial 137 

D 3 
A -
B -
C -

Total ) 

D -
A 20 
B -· 
C -

Total 20 

D -i.. -
B -
C -

Total -
D 88 
A 96 
B -
C -

T.,1al 184 

ANNEX 
TABLE n-1965/66 Season Ca1chcs of FIN whaks by monln oNI di,iJwn 

II E In IV V VI I Total 

20 48 3 I - - 81 
TT 113 - 67 - - 222 - - - 2J - - 23 - - - - - - -
47 161 3 91 - - 326 

- 123 - ) - - 202 - 86 - 18 - s 170 .,. - 42 133 33 - 252 - - - - - - -.,. 209 42 I~ 33 5 624 

35 109 - - - - 147 
17 II - 47 - - 15 
13 60 18 39 SI - 181 - - - - - - -
65 180 18 86 51 - 403 

5 322 - 17 - - 34'1 
282 33 - 3 16 - )~ 

8 33 - 35 104 - 180 - - - - - - -
295 388 - 55 120 - 878 

- 72 - - - - 72 
9 - - - - - 9 - - - - - - -- - - - - - -
9 72 - - - - 81 

60 674 3 21 - - 8-16 
335 243 - 135 16 5 830 

65 93 60 230 188 - 636 
- - - - - - -

460 1010 63 386 204 - 2312 
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Month 

lxcembcr 

January 

February 

March 

April 

Total 
1965/66 
Season 

ANNEX 
TABLE lll-1965/66 S,a.,a11 Catcllls of SEJ whaln by mo111J, and dMsu,,. (1964/6.5 inchuled for comparison) 

::s: II W II E Ill IV V VI 

es 

64/65 65/66 64/65 65/66 64/65 65/66 64/65 65/66 64/65 65/66 64/65 65/66 64/65 
D 368 2927 32 17 34 3 497 145 - 29 - - -
A 42 32 22 24 6 - - - - - - - -
B - - - - - - - - - 2S - - -
C - - - - - - - - - - - - -

To1~I 2959 41 3 14S '4 -
D 3944 4836 88 53 as 164 652 - I 3 - - s 
A 1997 95 90 1 - 2 38 - 162 38 - - 26 
B - - - 41 - - 21 12S 26 26S - 31 -
C - - - - - - - - - - - - -

To1al 4931 101 166 12s 306 31 

D 2006 296 47 3708 7S 884 66 - 511 - - - -
A 3092 - 995 14 34 3 SJ - 310 121 - - 9 
B - - - II 7 5 - 166 485 214 - 169 -
C - - - - - - - - - - - - -

To1al 296 3733 892 166 332 169 

D 552 - 20 20 43 138S ISJ - - 104 - - -
A 1658 135 581 443 69 113 47 - 431 79 - 106 -
B - - - 8 - 69 3S - 281 139 - 293 -
C - - - - - - - - - - - -

To1al llS 471 1561 -,- 322 399 

D 8 - ~ - 90 96 - - - - - - -
A - - 34 86 - - - - - - - - -
B - - - - - - 21 - - - - - -
C - - - - - - - - - - - - -

Tola! - 86 96 - - -
D 8059 3798 2532 145 136 - -
A 262 .574 118 - 238 106 
B - 60 74 291 640 49J 
C - - - - - -

To1,1 8321 4432 2724 436 1014 599 I 

I Toral 

65/66 65/66 
- 3121 
- 56 
- 25 
- -
- 3202 

- 5056 
32 174 
- 462 
- -
32 5692 

- 4888 
- 138 
- 562 
- -
- 5588 

- 1509 
- 876 
- 509 
- -
- 2894 

- 96 
- 86 
- -- -
- 182 

14670 
32 1330 
- 1.558 
- -
32 175.58 



ANNEX 
TABL E IV-1965/66 Season : Ca/Cit of /in-wltales per catc/ter doy per montlt, species and di•i.rion (1UU:o" ec1ed for lonNlge) 11964/65 inclutkd for comparison ) 

Month ~ 11 W IIE Ill IV V VI I To1al 
s 

64/65 65/66 64/6S 6S/66 6-t/6S 6S/66 64/6S 6S/66 64/65 6S/66 64/6S 6S/66 64/6S 6S/66 
December D 1·2S 0 ·01 -69 0 ·19 0 ·16 0 ·80 ·13 0 ·01 - 0 ·01 - - - - O·OS 

A I 21 0 ·25 ·77 0·19 ·96 0·67 1·04 - - 0 ·33 - - - - 0 ·39 
B - - - - ·18 - ·38 - ·13 O· IS - - - - O· IS 
C - - - - - - - - - - - - - - -

Total 0 ·02 0 ·19 0·71 0 ·01 0 ·17 - - 0 ·13 

January D ·20 0·04 ·96 0 ·00 ·7S O·S9 ·43 - - 0·08 - - 2·20 - 0 ·09 
A ·10 0·25 ·46 0 ·00 - 1-19 ·38 - ·66 0·12 - - ·S2 0 ·17 0 ·32 
B - - - 0·29 - - ·62 0·19 ·26 0·19 - 0·33 - - 0 ·22 
C - - - - - - - - - - - - - - -

Total 0 ·06 0 ·23 0 ·7S 0· 19 0 ·18 0 ·33 0 ·17 0 ·16 

&; 
February D ·03 0 ·02 ·8S 0 ·02 ·19 0 ·33 · IO - ·II - - - - - 0 ·07 

A ·36 - ·54 0 ·33 ·25 0 ·24 ·32 - ·27 0 ·17 - - 1·00 - 0 ·20 
B - - - 0·14 ·S3 0 ·24 ·24 0 ·10 ·23 0 ·10 - 0·21 - -~· -·-· 0 ·16 
C - - - - - - - - - - - - - - -

... ~ . -
Total 0·02 0 ·04 0·28 0 ·10 0 ·13 0 ·21 0·11 

March D ·03 - ·OJ 0 ·07 1-17 0 ·3S ·16 - - 0 ·09 - - - - 0·29 
A ·18 0·17 ·48 0·6S ·12 0 ·18 ·28 - ·23 0 ·03 - 0 ·12 - - 0 ·36 
B - - - 0·18 - 0·18 • 11 - · IS 0 ·23 - 0 -21 - - 0 ·21 
C - - - - - - - - - - - - - - -

Total 0·17 0·54 0·30 - 0 ·12 0 ·19 - 0 ·29 

April D ·02 - -02 - ·18 1·03 - - - - - - - - 1·03 
A ·02 - ·93 0 ·06 - - - - - - - - - - 0·06 
B - - - - - - -06 - - - - - - - -
C - - - - - - - - - - - - - - -

Total - - 0 ·06 1·03 - - - - - - 0 ·36 

Total D 0·03 0 ·04 0 ·42 0 ·01 O·OS - - - 0 ·12 
1965/66 A 0·23 0 ·41 0·52 - - 0 ·18 0 ·12 · 0 ·17 0 ·32 
s~ason B - 0 ·23 0 ·21 O·U 0 ·17 0 ·23 - 0 ·19 

C - - - - - - - -
Tota l 0 ·05 0 ·16 0 ·40 0 ·IO O·IS 0 ·21 0 ·17 .-...JU!_ 
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ANNEX 
TABLE V-1 %5/66 Season ; Cotcls of s•i-whol,s JHT catclser day by mon1h, species and di•Lrion (lllfl:Drnct,dfor 10-,,) ( 1964/65 inclWMd for comparuon). 

Month ~ 11 W IH! Ill 

• 
64/65 65/66 64/65 65/66 64/65 65/66 

December D ·83 2·54 ·12 0·17 ·68 0 ·05 
A 1-91 0 ·53 ·03 0 ·17 -01 0 ·00 
B - - - - - -
C - - - - - -

Total 0 ·62 2·44 0·17 0 ·01 

January D 2·81 2 -47 ·49 4·42 ·86 0 ·79 
A 1·61 0·39 ·30 0 ·23 - 0 ·03 
B - - - 0 -27 - -
C - - - - - -

Total 2·25 2·24 0 ·53 0·59 

February D 2·56 1·69 1·74 2-45 ·63 2·65 
A 1·94 - 1·81 0 ·27 ·33 0·07 
B - - - 0 ·12 ·10 0 ·02 
C - - - - - -

Total 2·14 1·69 2·25 1·41 

March D 1·07 - ·II 0·29 ·22 1·50 
A 1-71 l-13 ·84 1·03 ·83 0 ·61 
B ·- - - 0·18 - 0·38 
C - - - - - -

Total 1·48 l-13 0·86 1·22 

April D ·20 - ·06 - ·47 1·37 
A - - ·63 0·55 - -
B - - - - - -
C - - - - - -

Total - 0·55 l ·37 

Toto/ D 2·45 - 2·24 1·59 
1965/66 A 0·62 - 0 ·71 0 ·25 

SeaS<Jn B - 0·21 0·17 
C - - -

Tora! 2·24 1·59 1·09 

IV V VI 

64/65 65/66 64/65 65/66 64/65 
1-70 0·71 - 0·16 -- - - 0 ·00 -
- - - 0 ·16 -- - - - -

0·71 0·10 

·67 - ·03 0·08 -
·26 - ·53 0 ·26 -
-02 0 ·56 ·16 0·39 -- - - - -

0·56 0 ·35 

·65 - I ·31 - -
·78 - 1·03 0·44 -- 0 ·88 0·80 0 ·55 -- - - - -

0 ·88 0 ·50 

·64 - - 0 ·55 -
·5S - ·58 0 ·68 -
·41 - ·69 0 ·90 -- - - - -

- 0-70 

- - - - -- - - - -
1·24 - - - -- - - - -

- -
0·71 0 ·33 
- 0 ·32 

0·71 0 ·46 
- -

0 ·71 0 ·40 

I 

65/66 64/65 65/66 
- - -
- - -- - -- - -
- -

- ·50 -- ·62 1·07 
0·31 - -- - -
0 ·31 1·07 

- - -- ·41 -
0·70 - -- - -
0 ·7C -
- - -

0·76 - -
0 ·60 - -- - -
0·64 -
- - -- - -- - -- - -
- -
- -

0 ·76 1·07 
0 ·59 - -
0 ·62 1·07 

Total 

164/65 65/ 66 
83 
0 
6 

I · 
0· 
0· 
-
1·32 

2·28 
0 ·33 
0·40 40 
-
1·46 

2-42 
0 ·37 
0 ·48 -
1·57 

1 ·28 
0-8~ 
0·59 
-

0 ·95 

I ·37 
0 ·55 
--

0 ·81 

1·39 2·04 

lo
l.05 0·51 
·51 0·47 

-
1·34 



CIIAIRMAN'S REPORT OF TIIE SEVENTEENTI-I MEETING 

APPENDIX 0 

REPORT Of' TIU: SPECIAL MEETING OF COMMISSIONERS 
f'ROl\1 NORTH PACIFIC MEMUER NATIONS 

HONOLULU, HAWAII 
FEDRUARY 14th to 17th, 1966 

Commissioners and advisers from the North Pacific Memher Nations (Canada, 
Japan, Union of Soviet Socialist Rcpublii.:s and United Stales of Amcrii.:a) met in 
llonolulu, Hawaii, from f'ebruary 14th lo 17th 10 discuss the threat lo lhe 
whale stocks in the North Padlic area involving condition of the st'ods and 
consideration of whaling regulations. Dr. J . L. Mel I ugh, (Deputy Commis­
sioner U.S.A.). served as chairman of the meeting. A copy of the approved 
Agenda is attached . 

The following representatives were in attendance : 
CANADA W. M. Sprules (Commissioner) 

K. R. Allen 

JAPAN .. 

U.S.S.R. 

U .S.A . .. 

K. F. Fraser 
G . C. Pike 
I. Fujita (Commissioner) 
T. Doi J . lnagawa 1-1 . Omura 
K. Furukawa A. Ishida S. Osumi 
K. Hamanaka T. Nemoto J . Ozoegawa 
H. 1 lasegawa T. Oba R. Suzuki 
K. lloketsu T. Ogiwara S. Takeda 
M. N. Sukhorud1cnko (Commissioner) 
M. V. lvashin 
V. G . Lalitsky 
V. 1•. Zolotarev 

J. L. Mclfogh (Deputy Commissioner) 
E. L. llartlcll 
0 . G. Chapman 
W. C. Herrington 
D. W. Rice 

The North Pai.:ific Working Group of scientists met during the preceding 
week to review all available data on the comlition of North Pacilic whale stocks 
and lo discuss stock assessments. The report of the Working Group was received 
by the Commissioners al their opening session a111J this n.:port was used as the 
prini.:ipal hasis for their discussions. Careful consideration was also given to the 
proposals presented by each delegation. 

After very serious deliberation it was found that there were large areas of 
agreement hut the differences which rcm,1ined prevented tht: adoption of any 
rceommen<lations to the lnternatil•mtl Whaling Commission. 

It was :igrccd that additional slm:k asscssmenls should be completed by the 
sci{'utists as soon as possihle anti that a meeting of the Commissioners of the 
North Pacilic Member Nations should be held one week prior lo the 18th 
Annual Mccling of the International Whaling Commission to give further 
consideration lo North Pacific whaling problems.• 

Ead1 dclega,ion presented its views in wrillen form, as follows: 

• Chairman's nole : II was suggcstc,1 11,al lhe Nunh Pacilic Workin11 Group of Scicnlisls 
might meet in London about June 16, 1%6, ~ml lhc ~urlh l'adlic Commissioners on June 20. 
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CANADA 

The CanaJian pos1t1on wilh regard to measures required to i.:onserve the 
important whale stocks of lhe Nol'lh l'acilic area was expressed by the CanaJian 
Commissioner as follows: 

"Af1er giving careful considerntion to the Report of the Sixth Meeting of the 
North l'acilic Working Group of the International Whaling Commission, lhc 
Canadian Dclegalion is prepared lo accept the rcco111mc11Jatio11s conlaineJ in 
the report without qualilicalion. The Canadian Oelegation is prepareJ also to 
Jiscuss any proposals made by the olher Oclegations." 

JAPAN 

The following is lhc stalemenl of the Japanese Oclegalion concerning lhe 
whaling in the North Pacific. 

"I. The report on the sixth meeting of the North Pacific Working Group 
should be given due consiJeration anJ he treated as the basis for discussion of 
lhe Commissioner's meeting of the four countries. 

"2. In laking the above-mentioned report into consideration, Japan wishes 
lo stale as follows : 

"a. J/11111plmck Whales 
Japan lias no objection lo the prohibition of the taking of humpback 
whales for one more year. 

"b. D/11e W/111/eJ 

Japan has no objection 10 lhe views that no change shoukl be maJe in 
lhe present 5-year closure on blue whales. 

"c. Fin anti Sei IV/111/eJ· 
The whale stocks question in the North Pacific has become serious as 
lhe result of enormous increase of rnh:hes by pelagic operations during 
recent years. Giving due respect lo the recommenJalio11s of the sci­
enlists for an early aJoption of restrictive measures for pelagic ope.-a­
lious, we believe that reslrictivc measures for the catch of baleen 
whales by pelagic operations be promptly taken as a matter of urgency. 
A ceili11g should be placed on pelagic catch of lin and sei whales from 
1966 season. It is also considered appropriate lo place a combined 
total calch limit of lin and sci whales in the form of ll .W.U., as 
aJopted in the case of the Antarctic. F-\>r the conscrvalion of baleen 
whale slocks in lhe pelagic grounds, this total calch limil should be 
reduced graJually in coming seasons until it will be below the com­
bined sustainable yields of lin aud sci whales in 1968. 

"d. Ope11 Sc11.HJ11 

No prnvision has yet been made in lhc ln1ernational Whaling Conven­
tion regarJing lhc open season of pelagic opcralion of baleen whales 
in the North Pacilic. I lowcver, as a measure for the conservation of 
whale stucks a reasouahly fixed open season slwulJ be niaintaineJ. 

"c. l111Jil, ·111e11tlllio11 of' rcg11/atio11s 
A new syslcm for securing the ahove-mentioued rcgulalious shoulJ be 
introJu..:eJ ~u thal the couutries concerned 111ay comply with them. 

"f. 1-11111/ .•-;1u1io11s 

J;1pan agrees lo the views of 1hc stcienlisls I hat further assessments arc 
urgcnlly needed 011 c,,astal slncb on holh sides of the l'acilic anJ is 

71 



prepared to cooperate in this field . As a lcmporary measure until a 
precise assessment of coastal stocks will be made, Japan wishes to 
propnse lhat the Governments concerned restrict, through their 
domestic measures. the catch or baleen whales from their land stations 
at an average level of three years from 1962 to 1964, in case an agree­
ment is reached at this meeling concerning the regulation of the catches 
of baleen whales hy pelagic operation. 

"g. Sperm Whales 
The scientists' views on sperm whales contained in the above-mentioned 
report should be given due consideration." 

UNION OF SOVIET SOCIALIST REPUBLICS 

The slatement of the Soviet delegation concerning the whaling in the North 
Pacific is as follows: 

"I. The discussion on the matter of whale stocks reservation• in the North 
Pacific should be based on the scientific data and recommendations concerning 
the catches from the land stations and on more precise data concerning the 
pelagic whaling. 

"2. The achievement of any regulations leading to the effective and efficient 
protection of whale stocks is possible only on the condition that these regulations 
should apply both to pelagic and coastal catches. 

"3. The Soviet delegation states also that: 
"a. It completely agrees to the prohibition of the taking of humpback 

whales for one more year. 
"b. It supports the resolution of the Commission forbidding the taking 

of blue whales in the North Pacific for five years from the 1966 season. 
"c. In order to prevent the depletion of baleen whale stocks in the North 

Pacific the Soviet Union has unilateraly sharply reduced the catches 
of baleen whales in the last three years. This can be illustrated by the 
following figures: 

Year Catches of baleen whales (in B.W.U.) 
1963 1911 
1964 1567 
1965 1mo 

"d. The Soviet delegation agrees to the recommendation of the Scientific 
Working Group concerning the necessity of reduction of tin whale 
catches beginning with the 1966 season. 

"e. The Soviet delegation has no objection to the opinion of the Scientific 
Working Group that the catches of sei whales in 1966 should not rise 
above the level of 1965. 

"f. Taking into account the great importance of catches of baleen whales 
in the North Pacific from the land stations where in 1965 1,066 sei 
whales were taken. or 33 ·8 per cent of the total catch of sei whales in 
1965 (3, 154), the Soviet delegation points out that the proposed 
measures on the restridion of baleen whale catches in the pelagic 
whaling grounds should apply adequately also to the land stations and 
that this is the only way in reaching efficient results in the matter of 
con~ervation of whale stocks. 

• Chairman's note: The word "reservation" in the English version docs not appear to fit 
the conlexl. Perhaps "conse :\'at ion" was intended . 
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"Due to the fact that the Sixth Meeting or the Scientific Working 
Group had no opportunity In rnake the slock as~e%ment of whales 
in the coastal areas olf Asia and laking inlt> c,~nsideralion the views 
of the Commissioners for some countries, the Soviet delegation 
suggests a compromising proposal which consists in fixing the total 
catch limit of baleen whales from the land stations of the North 
Pacific at the level of 1965 until the above-mentioned assessment of 
coastal stocks will be finished. 

"The proposed restriction or baleen whale catches from land stations 
at the average level of three years, from 1962 to 1964, will lead to the 
increase of the catches or 1966 lo double the amount of 1965 and 
cannot be accepted by the Soviet delegation. 

"g. The Soviet delegation agrees to the recommendation of the Scientific 
Working Group that it is necessary to reduce the catches of rcmale 
sperm whales." 

UNITED STATES OF AMERICA 

"The United States Delegation accepts the recommendations in the Report 
of the Sixth Meeting of the North Pacific Working Group of Scientists or the 
International Whaling Commission. The United Stales Delegation is prepared 
to agree to any reasonable recommendations, based on the scientific evidence, 
which will halt over exploitation of whale resources in the North Pacific and 
which will lead to restoration of those resources to the level of maximum 
sustainable yield. The United States will endeavour to limit its own land-based 
catch to a level not exceeding the 1965 catch or the average of the 1964/65 
catches, provided that agreement is reached to limit the North Pacific whale 
harvest to levels not exceeding the sustainable yield of each species. 

"The United Slates Delegation cannot agree to any quotas based on blue 
whale units which are not consistent with the views expressed in the paragraph 
above." 

APPROVED AGENDA 

I. Opening remarks 
2. Adoption of agenda 
3. Procedures for the meeting 
4. Report of scientists on condition of North Pacific baleen whale stocks 
5. Consideration of whaling regulations 

(a) Blue whales 
(b) Humpback whales 
(c) Fin whales 
(d) Sei whales 
(e) Other baleen whales 

6. Report or scientists on condition or sperm whale resource 
7. Consideration of regulations ror sperm whaling 
8. Recommendations to Commission 
9. Other business. 
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CHAIRMAN'S REPORT OF TH E SEVENTEENTH MEETING 

APPENDIX E 

REPORT OF THE SPECIAL MEETING OF COMMISSIONERS 
OF NORTH PACI FIC MEMBER NATIONS 

LONDON 
JUNE 23rd TO 30th, 1966 

Commissioners and advisers from North Pacific Member Nations (Canada, 
Japan, Union of Soviet Socialist Republics, and United States of America) held 
their third meeting in London, on June 23rd, 24th and 27th through 30th to 
discuss the condition of the whale stocks in the North Pacific and to consider 
methods of regulating the catch to achieve the maximum sustainable yield. 
Previous meetings were held in London, June 30th, 1965, and Honolulu, 
February 14th to 17th, 1966. Dr. J. L. McHugh (Deputy Commissioner, U.S.A.) 
was re-elected as Chairman. A copy of the approved agenda is attachett. 

The following representatives were in attendance: 
CANADA . . W. M. Sprules (Commissioner) 

K. R. Allen 

JAPAN 

U.S.S.R . .. 

U.S.A. 

G. C. Pike 
J. Fujita (Commissioner) 
M. Niwa 
H. Yokota 
H. Omura 
M. N. Sukhoruchenko (Commissioner) 
J. F. Denisenko 
M. V. Jvashin 
C. G. Lafitsky 
V. M. Nikolaev 
J . L. McHugh (Deputy Commissioner) 
S. Blow 
D. G. Chapman 
D. W. Rice 

Dr. Chapman (U.S.A.) is Chairman of the Scientific Committee of the 
Commission, Mr. Pike (Canada) is Chairman of the North Pacific Working 
Group of scientists. The Working Group met in London, June 16th to 17th, 
1966, and its report was available to the Commissioners. It was estimated that 
the present sustainable yield of the North Pacific fin whale resource is about 
1,800 whales. Separate estimates of sustainable yield were made for the North 
American coast (50), Area II (150), Area Ill (250), Area IV (500), Areas V and 
VI (700), Asian coast (150), East China Sea (no estimate, but very small). It was 
pointed out that the fin whale catches in the eastern Pacific (North American 
coast and Areas II to IV inclusive) have exceeded the estimated sustainable 
yields. It was estimated that the North Pacific stocks of sei whales may still be 
above the level which will produce the maximum sustainable yield, but that the 
maximum sustainable yield cannot yet be calculated. There is no evidence that 
the North Pacific sperm whale resource has been affected seriously or that the 
level of maximum sustainable yield has been reached. No new population 
estimates were available on-humpback or blue whales. Management aimed at 
maintaining maximum sustainable catches will require separate regulation for 
the different species and stocks. This cannot be achieved if a catch limit is fixed 
in Blue Whale Units alone. The scientists confirmed all recommendations of 
the Honolulu meeting except the one referring to fin whales. 
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For 1111 whales ii was re<.:omme11tkd that <.:aldics should be heltl below the 
e~timatcd sustainable yield of 1,800 for the entire North l'a<.:ific and that as far 
as possible catches within the areas listed above shoulrl he held below their 
respective sustainable yields. 

The Commissioners agreed unanimously that the current prohibitions on 
killing blue and humpback whales i11 the entire Norlh Pacific Ocean should be 
continued. One delegation expressed the view that the prohibition on humpback 
whaling should be extended lo 1970. It was agreed also that the current regula­
tions on catching of sei and sperm whales arc adequate and that no further 
measures arc necessary al this lime. Scientific assessment should he continued, 
so that appropriate regulatory measures for sci ar .. l sperm whaling can he taken 
as required. ll was further agreed that the North Pacific fin whale stocks are for 
the most part over exploited and that the total catch is considerably higher than 
the estimated sustainable yield for the entire North Pacific. After considerable 
discussion it was agreed that more effective measures should be found lo h.-ing 
the catch of fin whales in the North Pacific below the sustainable yield by 1969, 
in order to begin rcbuil,ling the stocks to the level of maximum sustaiuable 
yic:ld . This can be accomplished by one or a combination of several different 
methods, and several such methods were discussed . It was not possible lo 
consider all the alternatives in detail and it was apparent that further exchanges 
of views will he ne<.:essary lo work out the mechanisms hy which this objective 
can be achieved. Accordingly, ii was agreed lhal the Chairman of the group 
should undertake an exchange of correspondence with a view to the possil>ility 
of a further meeting prior lo the 1967 whaling season. 

Formal action will therefore not be possihle immediately. For 1966 il was 
agreed lhal the nations conducting whaling operations in the North Pacific 
Ocean will use all reasonable means at their di~posal to keep the pelagic catches 
of fin whales below the level of the 1965 catches and the catches of fin whales 
from land stations below the average of the 1964/65 catches. II was understood 
lhat this agreement docs not apply to the shicks of whales in the East China Sea. 

AGENDA 

MEETING OF NORTII PACIFIC COMMISSIONERS 

INTERNATIONAL WHALING COMMISSION 

LONDON, JUNE 23rd- 30th, 1966 

I. Opening remarks 

2. Adoption of agenda 

3. Procedures for the meeting 

4. Report of scientists on condition of North l'acilic l>aleen whale stocks 

5. Consideration of whaling regulations 
(a) Fin whales 
(h) Sci whales 
(c) Other halec11 whales 

6. Report of S\:ic11tists on condition or sperm whale resource 

7. Consideration of rcgulalion for sperm whaling 

8. Rccommrmlalions to C<•mmi~sion 

9. Other l>usi11rss. 
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REPORT or THE SCIENTIFIC COMMITTEE 

APPENDIX IV 

I . ...-i1e Committee met al 10 a.m. on 20th June 1966 and following days in 
the l\linistry of Agricullure, Fisheries and Food, London, under the Chairman­
ship of Dr. D. G. Chapman. 

2. There were present: 
AUSTRALIA 

CANADA 

.IAPAN 

NORWAY 

U.K. 

U.S.A. 

U.S.S.R. 

Mr. C. G. Setter 
Mr. G. C. Pike and Mr. K. R. Allen 
Dr. H. Omura: Dr. T. Doi; Dr. T. Nemoto 
Dr. A. Jonsgard 
Dr. N. A. Mackintosh 
Mr. S. G. Brown 
Dr. R. Clarke 
Mr. R. Gambell 
Mr. H. S. J. Roe 
Mr. J. A. Gulland 
Dr. D. G. Chapman 
Mr. D. W. Rice 
Dr. M. V. Ivashin 
Mr. 0. V. Bakurin 

RESEARCH AND INFORMATION 

Progress Reports and other Papers 

3. Progress reports were available for circulation from: 
Canada. Japan, Netherlands, Norway, United Kingdom, United States and 
U.S.S.R. In addition two reports were circulated by Mr. Rice (U.S.A.) as 
follows : 

"Blue whales in the waters off Baja, California". 
"Growth and Reproduction of the Gray Whale". 

4. Japan had taken a school of !-perm whales under a special permit. Their 
report on this had been circulated in advance of the meeting. ln addition the 
paper referred to by Mr. Rice (para. 3 above) on gray whales was based on 
whales collected under special permit. A number of other special permits have 
been issued but no reports are available on these studies. 

Whale Marking 

5. Mr. Brown provided a summary table showing the number of whales 
marked by area and species in the past year, as well as some data on recoveries 
(Appendix A). 

6. The Committee noted the document I.W.C./18/6, Review of the Com­
mission's contribution towards whale marking and the attached appendix, a 
letter from Mr. R. G. Williams, Secretary of the National Institute of Oceano­
graphy to Mr. R. S. Wimpenny, reviewing the whole question. The Committee 
affirmed its previously expressed view of the need for increased marking parti­
cularly of sperm and sci whales. It also agreed on the need for a central organiza­
tion to co-ordinate whale marking and further agreed that lhe present 
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arrangement whcrchy the N.1.O. ads as this central organization has worked 
very satisfactorily. 

Reports of Other Meetings 

7. During the past year there have been two meetings <•f the N0rth Pacific 
Working Group (at ·Honolulu , and London) a meeting of the Sperm Whale 
Sub-Committee (:it Honolulu) and two meetings of the I.W.C.;F.A.O. Whale 
Stock Assessment Group. Reports from these meetings had lieen circulated 
and were availahle at the meeting. Recommendations from these meetings were 
reviewed by their respective Chairmen. 

Sighting Programme 

8. The Committee reviewed documents by Dr. Mackintosh and Mr. Brown 
on whale observations from three ships which had been made as a result of a 
request to S.C.A .R. The Committee discussed whether these observations should 
now be discontinued. It was felt that the programme is important and should 
be continued for at least one more year and that the ma lier should be reviewed 
again at the next meeting of the Commitlce. It is recommended that a report 
be circulated to observers to encourage their participation and the Secretary 
of the Commission be asked to send a letter of thanks to participants. 

STATUS OF STOCKS 

Southern baleen whales 

Blue whales 

• 9. Sighting data are so far insufficient to provide any new data on hlue 
whales in the Antarctic. The comparatively large catches of blue whales by 
Chile aml Peru in 1964 and 1965 were discussed . Information as to the timing 
of these catches suggests that they may he from a local stock which may not 
migrate to the Antarctic. Some biological information, available to Japan hut 
not fully analyzed, suggests that these may be similar to pigmy blue whales. 
Dr. lvashin suggested that it is possible that these a rc younger whales that have 
not yet migrated to the Antarctic. Dr. Clarke indicated th at a programme of 
studying this stock is being initiated by Chile and the Committee expressed its 
agreement that such a study is vitally needed . 

No new information is available in regard to pigmy blue whales. In view of 
the possibility that all Southern Hemisphere blue whale stocks may contribute 
at least in part to the Antllrctic blue whale stocks the Committee reaffirms its 
recommendation made in 1965 that the protection of blue whales be extended 
to the whole of the Southern Hemisphere. 

Fin whales 

10. The Committee had f-,efore it the analysis of the 1965/66 catches by the 
F.A.O. Stock Assessment Gro up. This analysis points out that "nu revision of 
the fin whale population estima tes can he made on account of the swing to sei 
whales, hut extension from the previous estimates gives an estimate of the present 
stock of 37.700 with a sustainable yield of 4,500." 

Sei whales 

11 . The report of the F.A.O. Stock Assessment Group dealt with the prese nt 
stains of sei whales in the Southern Hcmi~phere in great detail. Their analysis 
may be summarized as follows "A11 estimate of the total Antarctic sei whale 
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population in May, 1966 (is) 61,000 to 131,000, the lower figure being more 
probahle. If the lower figure is correct the present sustainable yield is about 
4,500 sci whales and it would be important not lo exceed this figure if the 
maximum yield is to be maintained. If the upper figure is correct the maximum 
sustainable yield is about 7,500 and the stock may be still above the optimum 
level so that catches above this level [i.e. 7,500] would , for a time, be beneficial". 

12. The Japanese scientists had made another analysis of the sei whale popula­
tion using not only catch statistics but also other biological information such 
as age composition and food distribution. Their analysis yields the following 
estimates : 

Natural mortality coefficient, 0.065. Mean apparent pregnancy rate, 0.60; 
the true pregnancy rate is lower, perhaps 0.55. 

Rate of exploitation in recent two seasons, 0.20 or more (from marking 
results) 
Rate of net recruitment, 0.08 (under the assumption that the pregnancy 
rate is 0. 55) 
Their estimates of the number of sei whales in the Antarctic pelagic grounds 

are quite broad but they suggested the most probable number in the present 
grounds is about 92,000 and the sustainable yield 7,400. This population 
estimate is very close to the median or the F.A.O. Assessment Group's estimates. 
The possibility was raised that the estimate or pregnancy rate could be high 
because of segregation of stocks. Nevertheless the estimate of net recruitment 
is in close accorJ with that of the F.A.O. assessment (0·08 compared to 0·075). 
These estimates by the Japanese scientists and the F.A.O. Assessment Group 
are much larger than the estimate in the report of last year. The latter was only 
a tentative one and now, as discussed in the F.A.O. report para. 33 is clearly 
an underestimate. 

The Japanese scientists also noted that present sei whale stocks would be 
underestimated if there are sei whale concentrations in areas not yet adequately 
exploited. On the other hand Dr. Jonsgard suggested that because sei whale 
stocks seem to be less migratory and more localized the catches may reduce 
them even more rapidly than other baleen species. He showed a study of catches 
in Area II in 1964/65 compared to 1965/66 to support this contention. 

Land station catches 

13. Marking recovery results have shown that some fin whales caught at 
southern land stations are from stocks found in the Antarctic. While there are 
some differences in the size distribution or catches in South Africa and the 
Antarctic, these could be explained by assuming that South African catches are 
younger animals from stocks that migrate to the Antarctic to feed. On the 
other hand, sighting in the North Atlantic, particularly, but also in the South 
Atlantic, suggest that not all fins migrate and consequently some part of the 
southern land station catches may be from stocks not exploited in the Antarctic. 
In the case of sei whales, the situation is even more obscure because less is 
known of their migration pattern and very few marked sei whales have been 
recovered . Or. Doi expressed the opinion that the sustainable yield for fin and 
sci whales in the Southern Hemisphere is slightly more than the sustainable 
yield in the Antarctic area alone ; the difference is not more than 500 for fins 
and not. more than 300 for sei whales. 

Sperm whales 

14. The Commiftee reviewed the recommendation of the sperm whales sub­
committee on the need for marking or small sperm whales and agreed that such 
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marking is necessary. Dr. Clarke, however, raised the question of damage to 
such small whales from indiscriminate marking with lhe standard L>iscovery 
mark. 

15. The Committee noted that no new assessment data are available in regard 
to sperm whales except in the North Pacitic despite the large catches of recent 
years. It therefore recommends that the r.A.O. Assessment Group be asked to 
make an assessment of sperm whale stocks, particularly at first in respect to 
those on pelagic grounds. The Committee also endorsed the recommendation 
of the sperm whale sub-committee that national groups begin or continue 
analyses. 

16. The Committee observed that the 1965 data show reduced pelagic catches 
of females and a more careful observance of size limits. This has resulted in a 
substantial increase in the production of oil per whale taken. In view of the 
fact that if size limits are not observed and too many females are taken, there 
is a possibility of serious damage to the stocks, the Committee notes the change 
with satisfaction and expresses hope that this new situation will continue. 
However the Committee still recommends that any international observer 
scheme should include sperm whales. 

North Pacific Whale Stocks 

17. The Committee accepted the report of the North Pacific Working Group 
and endorsed its recommendations. 

18. The Committee discussed what information is available in regard to gray 
whales. In view of the lack of information about this stock the Committee 
recommended that more marking be done and that the taking of gray whales 
·under special permit for scientific purposes be encouraged. They further recom­
mended that another census of the type taken in 1959/60 be made. 

Data Collection 

19. The Seattle report of the F.A.O. Assessment Group drew attention to the 
fact that age-length and other biological data from antarctic catches have not 
been made available on a systematic basis tu the Commission since the initial 
compilation for the Committee of Three. The Committee recommended that 
data for recent years (from 1961/62) should be submitted as soon as po:;sible 
to the F.A .O. Assessment Group, and that in future such data shou ld be 
submitted annually and that all such data should be made generally available 
by exchange between national groups as requested. The Committee noted that 
the complete submission may require some time and discussed the priority 
that perhaps might be followed . In particular in view of the increasing import­
ance of sei whales, it was suggested that sei whales data be given first priority. 

20. The Committee discussed the dillicullies associated with the age deter­
mination of sei whales in particular, but also noted the possibility of inconsistent 
readings with regard to other species. ft was agreed that a study should be 
undertaken to provide consistent age determinations. This would involve 
exchange of earplugs for readings by biologists from dilferent countries and 
perhaps a further working meeting at a convenient time on the occasion of the 
next Annual Meeting of the Commission. Japan agreed to co-ordinate the study 
for fin whales, Norway (Dr. Jonsgard) for sei wha les and Canatla (Mr. Pike) 
for hump-back whales. Australia (Mr. J . Bannister) will continue to co-ordinate 
the sperm whale age studies. 

21 . The Committee discussed at some length with Mr. E. Vangstrin, Director 
of the Bureau of International Whaling Statistics, the propo.;ed revision of 
published summary statistics. Extensive revisions of the Antan.:tic statistics 
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had previously hccn proposed t,y a subcommittee of the Scientific Committee 
\V()rking with the F.A.O. Assessment Group. A revision of the North Pacific 
statistics was proposed hy the North Pacific Working Group at its London 
meeting (Appendix A) . These rcvisi()ns were reviewed and it was agreed that a 
sample of the Antarctic data on the new forms would be distributed t() the 
Committee early in 1967 by Mr. Yangstein , and the whole question reviewed 
again at the 1967 meeting of the Committee. Mr. Yangstcin also agreed to 
begin the new North Pacific forms in 1967 provided national groups supplied 
him with the n<.'cessary data (on effort and on maturity) as soon as possible 
after the end of the 1966 season and certainly not later than March 31, 1967. 
The data collection forms as drawn up by the sperm whale subcommittee were 
examined and with minor modifications for ease of use, are recommended for 
transmission of data to the F.A.O. Assessment Group and between national 
groups. Standard copies will be distributed to those concerned shortly. 

Economic studies o.f whali11g regulatio11s 

22. No new reports or comments have been made concerning the proposal 
made last year for the establishment of a special committee to study the economic 
aspects of whaling. The Committee feels this need still exists and refers to its 
recommendation of 1965 (Recommendation 13 of the Scientific Report, Page 
59 of the Sixteenth Report of the Commission) and to the Appendix 2 of that 
report (pp. 62, 63 of the Sixteenth Report of the Commission). 

Summary and Recommendations to the Commission 

I. The Committee reaffirms that a rational scheme of management requires 
separate quotas for each species. The Committee concurs with the proposal of 
the North Pacific Working Group that a "combination of blue whale units 
and specific catch limits (for some stocks) could provide protection where 
required while providing greater flexibility". 

A. ANTARCTIC 

2. The best estimate of the present sustainable yields for the whole Antarctic 
is as follows :-

Fin whales : 4,500 : Sci whales 4,500-7,500. 
In terms of B.W.U. this means a total of 3,000 to 3,500. 

3. The Committee recommends that the Commission should consider setting 
quotas sufficiently below the level of the sustainable yield so that fin whale 
stocks can begin to rebuild, rather than be simply maintained at the present 
low level. This is particularly important since the scientific evidence indicates 
that the fin whale stocks could be the most productive stock in terms of numbers 
and economic value. 

4. With this point in mind, the Committee recommends that the Commission 
consider the suggestion of the F.A.O. Assessment Group that complete pro­
tection be given immediately and for some time in the future to fin whales to 
allow this vamablc stock to rebuild. This of course would imply that during 
such protection of fin whales the total burden of catches would fall on the sci 
whale stock. Some considerations relative to this policy and some possible 
effects of it are shown in Appendix C. The calculations in the appendix suggest 
that the sei whale stocks arc probably large enough to provide annual quotas 
of 2,000 B.W.U ., or possibly 2,500 B.W.IJ., until the fin whale stock is large 
enough to provide these annual quotas and still increase at a reasonable rate. 

5. On the understanding that the Commission will carry out its intention of 
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bringing the catch to a lcvd thal "will be less than the combined sustainable 
yield of the fin and sci stocks as determined on the basis of more precise scientific 
evidence" the Commillee sees no reason for closing the Sanctuary. 

6. In regard to the opening date, the Commillec wishes to reiterate its recom­
mendation of last year that ii woulJ prefer to sec no earlier opening dale than 
the one in force now and sees no reason for recommending any change in the 
closing date. 

8. NORTH PACIFIC 

7. The Committee has endorsed the recommendations of the North Pacific 
Working Group. These recommendations are:-

(i) the taking of humpback whales should be prohibiled for at leasl one 
more year; 

(ii) no change should be made in the present 5-year closure on blue whales. 
(iii) for fin whales it recommended that catches should be held below the 

estimated sustainable yield of 1800 for the entire North Pacific and that, 
as far as possible, catches within stock areas should be held below their 
respective sustainable yields. Catches of fin whales should not be per­
mitted to rise above these levels until there has been a corresponding 
rise in sustainable yields verified by further research; 

(iv) the catch of female sperm whales should not be permitted to rise signi­
ficantly above the present level; 

(v) no recommendations are made on the taking of sei whales or male 
sperm whales; 

(vi) studies on the state of the stocks of all species should be continued 
to refine the estimates and to provide a basis for additional recommenda­
tions as conditions change. 

C. GENERAL 

8. The Committee reiterates that it has no additional analyses on sperm 
whale stocks except those reported on by the North Pacific Working Group. It 
recommends that the F.A.0 . Assessment Group be asked to make an assess­
ment of sperm whale stocks, particularly in respect to those on pelagic grounds 
and that national groups begin or continue analyses. 

9. The Commiltee reaffirms the need for additional marking particularly of 
sperm and sei whales. 

10. The Commillee recommends that studies to ensure standardization of 
age readings for sperm, fin, sei and humpback whales be initiated or continued. 
Co-ordinators of such studies have been appointed. 

11. The Committee recommends that the taking of gray whales and entire 
schools of sperm whales under special permits for scientific studies be 
encouraged. Results of such studies should be made available as soon as 
possible to the Scientific Committee. 

12. The Committee recommends that biological dat,! for the Antarctic 
(Forms A, C, D, G) since 1961 /62, and for sperm whales (Forms SP I lo SP6) 
be submitted as soon as possible to the F.A.O. Assessment Group and that in 
future such data should be submitted annually. Furthermore such data should 
be available for exchange between national groups on re4uest. 

13. The Committee recommends that the sighting programme hy S.C.A.R. 
research ships be continued at least for one more year and be reviewed again 
next year. 
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14. The Committee recommends that a forther census of gray whales be 
taken . 

15. The Committee recommends that the prohibition of the catching of blue 
whales he extended to the whole of the Southern Hemisphere (para. 9). 

REPORT OF SCIENTIFIC COMMITTEE 

APPENDIX A 

WHALE MARKING-PROGRESS REPORT 

The following information is available on whale marking and on marks 
recovered during the 1965 and 1966 whaling seasons and in the Antarctic 
season 1965/66. 

A total of 287 whales were marked in the southern hemisphere and 303 
whales in the northern hemisphere (Table I). They include 366 sperm whales 
and 35 sei whales. No marking was carried out in the Antarctic under the 
International Marking Scheme in season 1965/66. 

In 1965 in the North Pacific marks were recovered from 48 whales (1 blue, 
23 fin , 5 sci and 19 sperm whales). To date IO marks from 4 fin and 6 sci whales 
have been reported from the Antarctic season 1965/66, and 2 from sperm whales 
taken at stations in South Africa in 1966. 
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TABLE I 

WHALES MARKED DURING 1965 AND 1966 AND IN ANTARCTIC SEASON 1965/66 

Blue Fin Humpback Sei Bry~ Minke Right Sperm 

SOUTHERN HEMJSPHEllE 

Australia I 9.65 ... ... .. . - - - - - - - 55 

Australia 1966 ... ... . .. - - - - - - - 37 

Antarctic 1965/66 (U.S.S.R.) .. . - 8 - - - - 2 4 

Other Regions 1965/66 ... - - - 4 - - 16 135 
(U.S.S.R.) 

Total .. . ... - 8 - 4 - - 18 231 

NORTHERN liEMJSPHER£ 

North Atlantic 
Norway, 1965 ... . .. - - - - - 8 - -

North Pacific 
Canada I 966 ... .. . ... - 8 - 1 - - - 34 

Japan 1965 ... ... . .. 1 22 - 9 - - 2 31 

U.S.A. 1965/66 .. . . .. 46 14 21 7 IO - - 30 

U.S.S.R. 1965 ... . .. - 4 - 4 - - - 32 

U.S.S.R. 1966 ... . .. I - - 10 - - - 8 

Total ... ... 48 48 21 31 10 8 2 135 

0 24 whales for which species data are cot yet available. 

Killer Total 

- 55 

- 37 

2 16\ 

- 155 J+24* 

2 :?63( + 24*) 

- 8 

- 43 

- 65 

- 128 

- 40 

- 19 

- 303 



REPORT OF THE SCIENTIFIC COMMITTEE 

APPENDIX 8 

REPORT ON THE SEVENTH MEETING OF THE 
NORTH PACIFIC WORKING GROUP. 

LONDON, JUNE 16m-17rn 1966. 

I. The Seventh meeting of the Working Group was convened on June 16th 
in the Ministry of Agriculture, Fisheries and Food. London. 

2. The following people were in altendance: 
CANADA 

JAPAN 

U.S.S.R. 

U.S.A. 

3. The following agenda was adopted : 

G . C. Pike (Chairman) 
K. R. Allen 
H. Omura 
T. Doi 
T. Nemoto 
M. V. Ivashin 
V. M. Nikolaev 
0. V. Bakurin 
D. G. Chapman 
D. W. Rice 

I. Call to order, 10.00 a .m. East Block, Whitehall Place. 
2. Adoption of agenda. 
3. Meeting schedule and procedure. 
4. E,cchange and listing of tabulations and papers. 
5. Current assessment of whale marking. 
6. Progress of stock assessment since February meeting. 

(a) Fin 
(h) Sei 
(c) Sperm 
(d) Humpback 
(e) Blue 

7. Compilation and publication of statistics. 
8. Blue whale units. 
9. Preparation. of report. 

(a) Condition of North Pacific baleen stocks 
(b) Condition of North Pacific sperm whale stocks 
(c) Recommendations on regulation 
(d) Compilation and publication of statistics 

10. Other husiness. 

4. The following documents were submitted: 
CANADA- (C-1) Revised estimates of fin whale populations and 

sustainable yields for eastern North Pacific areas. K. R. Allen. 
JAPAN-(J- 1) Third memorandum on results of Japanese stock 

assessments of whale in the North Pacilic. T. Doi, T. Nemoto 
and S. Ohsumi 

U.S.S.R .-(U.S.S.R.--1) Data on biological characteristics of hump­
back whales taken in 1963 and 1964 
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U.S.A.-(U.S.A .- - 1) Proposed s~mmary tables for North Pacific 
whaling. D. G. Chapman 
(U.S .A.--2) Blue whales in the waters L•f Baja C11lifornia . 
Dale W. Rice 
(U.S.A.--3) Growth and reproduction of the gray whale. 
Dale W. Rice 
(U.S.A.-4) United Stales whale marking, June, 1965-June, 
1966. 

5. Results of whale marking are recorded in the report of the l·lonolulu 
meeting. Recent results of Soviet whale marking are recommended for publica­
tion in the Norwegian Whaling Gazelle. Mr. Ohsumi has replace Dr. Omura 
as co-ordinator of whale marking results for the North Pacific. 

6(a) Fin whales. The Group reviewed the additional analyses presented hy 
Japan and Canada (Documents J-1 and C-1, respectively). The best estimates 
of present population sizes and sustainable yields for North America are shown 
in the table below where they are compared with recent catches. Estimates for 
Areas V and VI are not so precise as those for other areas. In the Eastern Pacific 
catches have exceeded the estimated sustainable yields. Off the coast of Asia 
(excluding the East China Sea) catches in .recent years have been below the 
estimated sustainable yield. 

TABLE 
Population Estimates of Fin Whale Stock.,, Estimated S11itablc Yields and Recent Catches 

Population Sustainable CATCHES 
Area Estimate Yield 1963 1964 1965 Average 

- - ·--·-- - ---------- - --
North American 

Coast 300- 900 50 , 237 287 19/i 240 
II I ,000- 4 ,000 150 635 JI0 376 440 
Ill 2,500- 4,000 250 1,149 1,158 901 1,069 
IV 5,500- 7,()()() 500 2.17 1,610 1,277 1,041 

V& VI 7,000-10,000 700 78 426 344 282 
Asian Coast 3,000 150 154 132 71 119 
E. China Sea 200 - 0 64 0 (21) 

TOTAL ... 16,000- 27, 100 1,800 3,191 

(h) Sei Whales. Some new analyses of sei whale data were presented by the 
Japanese scientists, (J - 1). In particular they gave some estimates of mortality 
rates and stock sizes of sei whale stocks along the coasts of Asia and North 
America. Taking these estimates together with those given in the Honolulu 
report it appears that the stock in the pelagic and coastal whaling areas is in 
the vicinity of 30 thousand. The Honolulu report slated "the present population 
of sei whales on the pelagic whaling grounds may he greater than the level at 
which the maximum sustainable yield may be obtained. The sustainable yield 
cannot yet be calculated ." Essentially the same statement can be made with 
regard to coastal stocks. 

The Group noted estimates of mortality rales and stock size of Bryde whales 
off the Asian coast presented by Japanese scientists (JI and Honolulu J- t) . 

(c) Sperm Whales. In addition lo the estimates given at the Honolulu 
mectini for male sperms in the pel;igic areas, estimates of stock sizes and of 
mortality rates of sperm whales are given by Japanese scientists (J-1) for stocks 
off the coast of Japan . These are mainly small m:dcs and females which :ire 
segregated from the large males which arc found on pelagic whaling grounds 
in higher latitudes. While it m11st be pointed out that all sperm wh:ilc estimates 
are quite tentative at present, il is agreed that sperm whale stocks are much 
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larger than baleen whale stocks. There is no evidence that the fishery has 
seriously affected the stocks or that the level of maJtimum sustainable yield has 
been reached . 

(d) llumphack Whales. No new population analyses are available. The 
U.S.S.R. has made available an age-length key and other biological data from 
their 1963 and 1964 catch. Unfortunately no data are available from the large 
1962 catch. This age-length key shows some differences from that obtained 
earlier based on samples of Japan and the U.S.A. This may be due to the 
different areas from which the samples have come or to differences in reading 
laminations. It is desirable to take steps to standardise the method of lamination 
counts. Pending resolution of these differences it has not been possible to com­
bine the new and old data and thus no additional information is available. 

(e) Blue Whales. The group noted the new study on blue whales in the 
waters of Baja California, (U.S.A.-2). It was pointed out that no new catch 
data on blue whales will be forthcoming during the 5 year prohibition. It is 
recommended that all whale catchers, both those at coastal stations and those 
attached to pelagic expeditions, be asked to report sightings of blue whales. 
Such sightings should be done systematically so that the data may be usefol for 
analyses. 

1. Compi/atio11 and publication of statistics. The proposed draft of summary 
tables for North Pacific data 
(U.S.A.-1) was considered, and, 

after some modifications, agreed to. There was considerable discussion on the 
duplication of effort to produce such tables in addition to the NP I, NP 2 and 
NP 3 tables. The need to produce such tables for all past data and for agree­
ment upon a standard set of basic tables was also discussed. 

The revised form of summary tables (U.S.A.-1) is referred to the Scientific 
Committee for review, co-ordination with recommended forms for Antarctic 
and sperm whale data, and for consideration by the B.I.W.S. 

8. Use of Blue Whale Units. The Group's studies have indicated that the 
- stocks of the baleen whales in the North 

Pacific are in different conditions. For fin 
whales fairly precise estimates of the sustainable yields of the different stock 
units are possible and in some areas recent catches have exceeded these esti­
mated sustainable yields. Less precise estimates for sci whales are possible, 
but these stocks appear to be at or above the optimum level, and present catches 
probably do not exceed the sustainable yield. In these circumstances manage­
ment aimed at maintaining maJtimum sustainable catches requires separate 
regulation for the different species and stocks. This cannot be achieved if a 
catch limit is fixed in Blue Whale Units alone, since this could permit over­
exploitation of one species and under-exploitation of others. A combination 
of Blue Whale Unit and specific catch limits could possibly provide protection 
where required while providing greater neJtihility. 

9. Recommendations. The group reviewed recommendations of the 
Honolulu meeting, and confirmed all of them 
but amplify the one referring to fin whales. 

For fin whales, the Group recommended that catches should be held below 
the estimated sustainable yield of 1,800 for the entire North Pacific and that, 
as far as possible, catches within stock areas should be held below their respec­
tive sustainable yields. Catches of fin whales should not be permitted lo rise 
above these levels until there has been a corresponding rise in sustainable yields 
verified by further research . 
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C-1. REVISED ESTIMATES OF FIN WHALE POPULATIONS 
AND SUSTAINABLE YIELDS FOR EASTERN 

NORTH PACIFIC AREAS 

K. RADWAY ALLEN 

• Fisheries Research Roa rd of Canada 
St. Andrews, N.B., Canada 

The estimates given in this paper replace those included in Document C4 
of the papers presented at the Sixth Meeting of the North Pacific Working 
Group (Honolulu, February 1966). The basic data of age distribution, catch 
and effort is the same as in that paper. The methods of estimating populations 
by comparison of actual and expected catches, and of estimating recruitment 
from the age composition in successive years arc essentially as before but have 
been improved in minor respects. As before estimates have been made for a 
range of values of the natural mortality rate (M) and for three conversions 
from ear-plug laminations to years (I lamination/year, l lamination/year to 
5 years and then 2 and 2 laminations/year). 

The results presented here are confined to the two eastern statistical areas 
(II and Ill) and the North American coastal operation, they include various 
combinations within these areas. For the combination of pelagic area II and the 
coastal areas separate estimates have been made using Japanese catch per 
effort and age data, and using North American data, the total catches both 
pelagic and coastal being used in each case. 

Estimates of the initial population, 1965 population, 1966 population, net 
recruitment rate and I 966 sustainable yield are summarised in the appended 
table. 

It will be seen that as before, the alternative methods of converting lamina­
tions to age make no significant dilfercnce Lo the results. There is quite go0d 
agreement between the figures for the various combination of areas. In particular 
the estimates for the coastal areas and Area II separately arc, when combined, 
reasonably close to the estimates for the two fisheries combined. Also the 
population estimates for Area II and Coastal based on Japanese and North 
American data are in good agreement. The estimates for present sustainable 
yield are not quite so close due to the higher estimate of recruitment rate 
obtained from the Japanese data, but do not dilfer very greatly (ratio I ·6 : I). 

87 



(Revised) 

Source or Data 
AREA L~nglh A/L Laminations/Year I 1-2 2 

Di~I. Key C/E M ·04 ·04 ·08 
---·-- -- - - - -

Cana,ta Canada U.S.A. Canada lnit. pop. ( 1958) 1,252 1,325 1,370 
1965 pnp. 139 158 164 
1966 pop. 62 82 116 
Net. rec . rate • 10 ·09 ·06 
1966 SUSI. yield 6 8 5 

Canada Canada U.S.A. Canada lnit. pop. (1958) 1,681 1,550 1,526 
+U .S.A. + + 1965 pop. 355 325 329 

U.S.A. U.S.A. 1966 pop. 185 152 157 
Net. rec. rate ·16 · 19 ·19 
1966 SUSI. yield 29 29 30 

Area II Japan Japan Japan lnit. pop. ( 1963) 1,512 1,442 1,488 
+ 1965 pop. 1,090 1,037 1,071 

U.S.S.R. 1966 pop. 849 800 827 
Net rec. rate · 19 ·21 ·19 
1966 sust. yield 161 168 157 

Area II Canada ll .S.A. Canada !nit. pop. (1958) 2,434 2,147 2,098 
+ + + 1965 pop. 1,524 1,468 1,470 

Coastal U.S.A. U.S.A. 1966 pop. 1,095 1,058 1,051 
(N. Amer. Net rec. rate • 15 • 18 ·17 
data) 1966 sust. yield 164 191 179 

Area II Japan Japan Japan lnit. pop. (1963) 2,268 2,219 2,199 
+ + 1965 pop. 1,673 1,634 1,622 

Coastal U.S.S.R. 1966 pop. 1,355 1,307 1,292 
(Japan Net rec. rate · 23 · 23 ·23 
data) 1966 SUSI . yield 312 301 298 

Area Ill .. " .. lnit. pop. (1961) 3,840 3,579 3,759 
1965 pop. 2,589 2,404 2,544 
1966 pop. 1,801 1,713 1,842 
Net rec. rate • 12 · 14 ·12 
1966 sust. yield 228 238 220 

Area IV 
" .. .. lnit. pop. (1954) 11,157 7,875 9,990 

1962 pop. 8,571 6,150 7,699 
1966 pop. 7,159 4,761 6,058 
Net rec . rate ·06 ·09 ·06 
1966 sust. yield 430 428 364 
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Prepared for the 71h met!ling of 
the North Pacific Working Group 
in London June 1966. 

J- 1. THIRD MEMORANDUM ON RESULTS or JAPANESE 
STOCK ASSESSMENT OF WHALES IN THE NORTH 

PACIFIC 

TAKEYUKI DOI , TAKAHISA NEMOTE AND SEIJI OHSUMI 
ANALYSIS OF COASTAL DATA ALONG ASIAN SIDE 

Total mortality coefficient am/ fishing rate 

TABLE I 

Al'erage total mortality coefficients of fin whales ca11ght ai Kuril ls . and Japm1ese north-east 
coasts- from the age distrih11lion c11r ves, and taking one fami11atio11 per 011e year. 

Kuril Is. ('52- '63) 

Older ages 

Males ... . .. 0 -044 
Females ... 0 -041 

• Recruit at 7 or 8 laminations 
•• Recruit at 3 or 4 laminations 

Y oungcr ages 

0 -164 
0 -138 

TABLE 2 

Sanriku & Hokkaido ('49- '53) 

Older ages Younger ages•• 
. . 

0 ·052 0 ·255 
0 -047 0 ·294 

AveraKe total mortality coefficients of sei ll'!wl,•s ca11gh1 at Kuril ls. and Japo11ese north-east 
coasts from the a!{e distrih11ti011 curves a11d taki11,r 011e lami11alio11 per 011e year. 

Kuril ls.111 

Males 0 -090 
Females 0-121 

(I) 1952, 1956, 1958, 1960 
(2) 1955 to 1964 

Hokkaido' ' 1 

( < 20 years) 
Older ages Younger ages 

0 -070 0-043 
0 -101 0 -052 

TABLE 3 

Sanriku131 

Older ages Younger ages 

0 ·067 0 -069 
0 -111 0 ·086 

Total /ll{lrfality c0Pffic ie11ts nf sei whale.< caught at K11ril ls.- from tl,r decfi11e of the year class 
expressed a., C.P.U.E. from 1956. 

Year class 

IO lamina tions 
20 
30 

Males 

- 0 -003 (0·150)• 
0 -132 (0 -208) 
0 -152(0 · 193) 

• The values in brackets are calculalcd excluding 1962 data. 
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Females 

0 -078 (0 -202) 
0 ·222 (0 ·240) 
0 149 (0 · lb4) 



TABLE 4 

Averagl' total mortalit_v coefficients of sei whale.r cought at Japa11esc north-t'ast coas1s-from 
the decline of the year cla.,.r cxpres.,cd a., C.P.L'.E. from 1955. 

Males (8- 2R laminations) Females (6-26 laminations) 

0 ·()19 0 ·065 

TABLE 5 

Avt'rage total mor:.1/ity coeffirients of BrJ·de's whalt's caught at Japanese coasts-from the age 
di.rtribution c11rve and taki11g one lamination per one year.• 

Sanriku Kinan Bonin Is. 

Males ... 0 ·074 0·068 0 ·072 
Females .. . 0·059 0·075 0 ·085 

(1958-1963) (1959- 1962) (1949- 1952) 

• Preliminary calculations are already presented at Honolulu meeting (J-4). 

TABLE 6 

Avt'ragt' total mortality coefficients of sperm whales cau6ht al Japant?se narth~ast coasts from 
the age distribution curves from 1960 10 1965 taking on<' lamination per one year. 

Males 
Females 

0 · 113 
0 ·068 

TABLE 7 

Fishing rates of sperm whales in the Japanese north-east coastal waters-from the marking 
re.mfrs. 

Sustainable yield 

1951-1965 
1961- 1965 

m = 0 ·06 

0·0075 
0·0098 

TABLE 8 

m = 0·08 

0 ·0088 
0 ·0124 

Fishing rain of .<perm whales at the sustainable yield in the ground wht'rt! females art caught 
(J-4, pre.rented al Honolulu merling) 

Natural mortality rate 
in lhc immature stage 

0 ·06 
0·08 
0·10 
0·15 
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Age of recruitment 

13 

0·036 
0 ·019 
0·006 

25 

0 ·306 
0 ·236 
0 · 180 
0 ·087 



l'np11lativ11 size 

TAULE 9 

Pre/iminor_v estimates ,if population .rize 

Species Area Estimated year f:stimatc 
--- - - - ·---- - -
Fin whales Kuril Is. 1952 -- 1962 Av. 2,000 

Sanrik11 & llokknido 1949- i952 .. 7tJO -·l,OOO 
(North-cast of Japan) 
Sea of East China• 1955• 1,200• 

Sci whales Kuril Is. 1956-1964 
" 

1,500-2,000 
Sanriku & 1-lokkaido 1964-1965 .. Ca. 10,000 

Dryde's whale Sanriku (Inc. Kinan) 1955- 1964 
" 

5,000 - 111,000 
Sperm whale Sanriku & 1-lukkaido 1961 - 1964 

" 
120,000- 180,1100 

• Already presented at Honolulu meeting 

Canadian and American side 

Total mortality coefficient 

TAOLE IO 

Average total mortality coefficients of fi11 ,.-hair.< cautht at Canadian coast-from the age dis­
tribution cun·e taking 011e lomination per one year 

1951 - 1959 Younger ages Older ages 
·- ----

Males ... 0 · 101 0 ·050 
Females 0 · 145 0 ·064 

1963- 1965 
Males .. . 0 · 170 0·058 
Females 0·202 0 ·064 

TARLE 11 

Total mortality rneflicie11ts of fin whales ca11l(l1t at Ca11adian roastJ-from tire decline of tire 
year clan expres.red a., C.P.U.E. fr,,m 1962 

Year class 

7 (laminations) 
17 
27 

Males 

0 · 556 
0 ·437 
0 ·450 

TARLE 12 

Females 

0 ·719 
0·386 
0 ·358 

Average total mortality coeflicie11tJ of J l' i ll'halr., caught at Canarlia,r coasts- from the of!e 
di.1 trih11tion rnrl'es tak ifll( one lamination prr 011c year 

______ 
1 
__ M_a_l_c_s I Females 

1954-1964 0 084 ~-137 
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Sex Ratio 

Male% 

TABLE 13 

Sex ratio in sei ,.,l,nfes in the North Pacific•, 
-avera,:e from 1962 to 1965 

America 
27·7 

Canada 
61 ·0 

Pelagic areas 

61~2 I 5~
1
!2 I 5~~0 I 

V 
41 · I 

• The preliminary values for Asian side is already presented at Honolulu meeting. 

Population size 

TARLE 14 

Preliminary estimate of population .rize of whales along Canadian and American coasts 

Whale species Area Estimated year Estimate 

Fin whale Canada 1952- 1958 3,(i()() 

Ca~~da & America 
1962-1964 (j()() 

1965 600--900 
Sei whale Canada 1965 2,000-7,000 
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'° l,M 

YEAR 

1952 
--
-

1966 

Year 

Blue Fin 

1952 
-
--

1966 

BLu"E 

M F TOTAL M 

Species 

Other Total 
Hwnp Sci Baleen Baleen 

U.S.A.-1 
Proposed Summary Tables for North Pacific Whaling Statistics 

A 
TABLE Al 

Total .Catch by Sex 

SPECTES 

FIN HUMPBACK SE! 0ra:ER BALEEN 

F TOTAL M F TOTAL M F TOTAL M F 

Sperm 

I 
TABLE A2 

Catches and effort of pelagic factories by countries 
JAPAN 

Floating 
Factories 

Av. 
Total No. :"fonn. 

Catchers 

Av. 
No. Tonn. 

U.S.S.R. 
etc. 

Av. 
Horse-
power 

Catcher Days 
Bal. Sperm 

Both 

TOTAL 

Blue Fin 

ALL BALEEN SPERM 

M F TOTAL M F TOTAL 

Catch per day 

Other Total 
Hwnp Sci Baleen Baleen Sperm Total 

I 



\0 
.I>, 

Year 

! 
Blue I Fin 

1952 
• 
• 
• 
• 

1966 

Country 

CANADA 
JAPAN 
U.S.S.R. 
U.S.A. 

Species 

Other Total 
Hump Sei Baleen Baleen 

U.S.A.-1 

TABLE A.3 

Catch and effort of coastal stations by countries 

CANADA 

Catchers Catcher Days 

Ave. 
Sperm Total No. horse-

Av. Tonn. power Baleen Sperm Both 

JAPAN 

etc. 

TABLE A.4 

Blue Fin 

Production of Oil and Other Products in the North Pacific by Year 

Whale Liver or Liver Whale 
Baleen Oil Sperm Oil Meal Liver Flukes Oil Meal 

Catch per day 

Other 
fHurnp Sei Baleen Total Sperm Total 

Whale Other 
Solubles products 

I 



-.:i 
V, 

U.S.A.-1 

Catch and Effort Statistics-Detailed Breakdow11 

TABLE B2 M 

Arca II (I 20° -140° W Long) 

Zone M Catcher Days Catch 

Total Sperm Sperm 
Country• Total Baleen Sperm Blue Fin Sci Hump Baleen MF Total 

• Broken down between coastal and pelagic catches as necessary 

TABLE H 2 N 

.<\.s above for Zone N 

TABLE B 2 P · 

As above for Zone P 

Grand 
Total Blue 

Catch per day 

Total Sperm Sperm Grand 
Fin Sci Hump Baleen MF Total Total 



"' =-

U.S.A.-1 

TABLES B3M-B3P 

As above for Area ill 140' W-160"W Lona. 

TABLES B4M-B4P 

As above for Area IV 160' W-180"W Lona. 
(Note that B4P would refer to Zone PNP (i.e. excludin11 Bering Sea)). 

TABLE B4Q 

As above for Area IV Zone PBS + Zone Q (Berina Sea). 

TABLES B5M-B5P 
As above for Area V !80°E-l60"E Lona. 
(Note that B5P would refer 10 Zone PNP, excludina Berin11 Sea). 

TABLE B5Q 

As above for Area V Zone PBS + Zone Q (Bering Sea). 

TABLES B6M-B6N 

As above for Area VI l60°E-l40°E Lona. 
(Note that B6N would mer to Zone l'iNP excluding Okhotsk Sea). 

TABLE B6P 

As above for An:a VI Zone NOS, P, Q (i.e. all .Okhotsk Sea). 



,.:, ..... 

Length 

50 . . . . . . . . 
85 

Length 

; :) . . . . 
55 

U.S.A.-! 

TABLES B 7 to B 11 

Same data summarized by areas. 
TABLED I 

L,ngrh Dare by SJHciu, Mak 

BLl,'E 

Area 

Coastal (N.A.) II III IV V 

D2-for Fl!'< 

05-for HUMP 

04-for SE! 

DS-for SPERM 

TABLED 6 
Length and Maturity Data by Species, Female 

i Coastal No. of No. examined No. of those Percentage of those I (N.A.) e:i.ch length for maturity examined examined mature n 
mature 

I I 

I 
I 

I I I 

D 7-10 for fins. humpoack. sci, sperm 

Vl Coastal (Asia) I Totals 

I I : 

I 

I 
Coastal ,. 

III IV V V1 (Asia) Totals 

I 

I 

i 
I I 

i 

I ! 
I 
I 



REPORT OF THE SCIENTIFIC COMMITTEE 

APPENDIX C 

Expected Re.mlts of Complete Protection nf Fin IV/rail's 

The Committee has examined some possible consequences of giving efTect 
to the suggc~tion of the F.A.O. Stock Assessment Group that the stock of fin 
whales should be allowed lo begin to build up hy concentrating catching on 
sci whales for a few years. The Committee believes that such a policy is likely 
to be sound mnnagement both because the tin whnlcs arc the largest potential 
resource, and because it is possible that the present sci whale stock is larger 
than that giving the maximum sustainnblc yield so that for a short period 
catches greater than the sustainable yield should be taken. Also a temporary 
depiction of the sci whale stocks to a level below the optimum might enable 
greater combined catches to be maintained, if it gave the opportunity for a more 
rapid build up of the more valuable fin whale stocks. 

If catching of fin whales were completely stopped these stocks would be 
building up, while at the same time the sci whale stocks would diminish if the 
catch exceeded the sustninable yield. The simplest system of this kind which 
would allow the whaling industry to operate with reasonable stability would 
be to fix a constant catch quota. If this quota were appropriately chosen, then 
by the time the sci whales were reduced significantly below the optimum level 
the fin whales would have built up to the point that the same catch (in B.W.U.) 
could be obtained from them, and from whatever sustainable yield remained 
from the sci whale stock, with a substantial surplus towards continuing the 
rebuilding of the stocks. 

The Committee has studied the efTect of n series of possible quotas operated 
in this way, in order to determine the approximate maximum level of quota 
at which the desired results could be achieved. In view of the uncertainty about 
the size of the sci whale stocks, it has examined the effect for three possible 
values of the 1966 sei whale stocks. These are : 

(a) 61,000-the lowest estimate of the F.A.O. Group. 
(b) 90,000--a central value in the F.A.O. range, and close to that obtained 

by Japanese scientists. 
(c) 120,000-close to the upper end of the F.A.O. range. 
The attached table shows on the left hand side, the estimated levels of the 

sei whale sustainable yield (in B.W.U.) in each year for each 1966 population 
estimate, with each of the fixed catches 2,000, 2,500, 3,000 and 3,500 H.W.U. 
being taken entirely in sei whales. The centre section shows the sustainable 
yield of fin whales (in B.W .U.) if no catches of this species are being made. 

The right hand section shows what the relation would be between the total 
available sustainable yield from both species (in B.W.U.) and the catch limit 
assuming that this limit is to he held at the same level as in the past. The figures 
actually given are the excess of the combined sustainable yield over the fixed 
catch, and thus indicate the part of the annual recruitment which will be left 
to increase the stocks. For example if the quota is set at 3,000 B. W. U. and 
taken entirely in sei whales and if the present sci whale population is 90,000 
then it can be read from the table that by 1969 the sustainable yield in 8.W.U. 
would be: fin whales 3,046, sci whales 933 and the combined yield 3,979 will 
exceed the quota of 3,000 by 979 B.W.U. 

If it were considered that a minimum excess of 1,000 B.W.U. (i.e. an annual 
increase in the fin whale stock of 2,000) is necessary to permit reasonably rapid 
build up of stocks, the table shows that this can be obtained with continuing 
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catches of 2,000 or 2,500 O.W.U. For a catch of 2,500 ll .W.U. complete pro­
tection of fin whales could be given until at least 1974, if the sci whale stocks arc 
at the upper end of the probable range, but if the sei whale stock is only 61,000, 
some fin whale catching would have to be started in 1971. If annual quotas 
of 3,000 B.W.U. were taken, and the 1966 sci whale stocks are 61,000, these 
stocks would be depicted before the fin whale stock had built up sutficicntly 
to produce both the quota and the desired surplus for further increases, but the 
3,000 B.W.U. quota could be continued if the sci whale stocks were larger. A 
quota of 3,500 U.W.U. could only be maintained with the desired surplu5 for 
rebuilding the stocks if the present sci whale stock is at the extreme upper end 
of its probable range. 

For some quotas and initial stock si1,cs this procedure if pursued too far, 
would reduce the sei whale stock to negligible proportions-the years by which 
this would have occurred are indicated in the table by dashes. Brackets indicate 
that the sustainable yield of the sci whale stock is less than hatr the optimum, 
and reduction to this level would involve a long period of rebuilding after 
catching of fin whales had re-started. 
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Quota B.W.U. 

1966 Stock 

Sustainable yield (B.W.U.) 1967 .. .. " 
1968 .. .. " 
1969 .. .. " 
1970 .. .. " 
1971 

" .. .. 1972 .. .. .. 1973 

8 " 
.. .. 1974 

2,000 

61,000 90,000 

1967 1,294 1,561 
1968 1.501 1,808 
1969 1,713 2,063 
1970 1,883 2,300 
1971 2,074 2,591 
1972 (2,243) 2,877 
1973 - 3,159 
1974 - 3,467 

SE! WHALES 

2,000 2,500 3,000 3,500 

61 ,000 90,000 120,000. 61,000 90,000 120,000: 61,000 90,000 1120,000 61,000 90,000 

733 1,000 1,000 717 1,017 1,033 717 1,017 1,050 700 1.017 
700 1,017 1.017 667 1,017 1,100 633 1,000 1,117 517 933 
667 1,017 1,033 567 983 1,117 433 933 1.117 - 833 
583 1.000 1,050 400 917 1,117 - 783 1,050 - 600 
450 967 1,067 - 817 1,067 - 583 950 - -

(283) 917 1,083 - 683 1,017 - . (367) 833 - -
- 833 1,100 - (467) 933 - - 677 - -
- 767 1,117 - (250) 833 - - (433) - -

EXCESS OF CoMBINED SUSTAINABLE YIELDS OVER QUOTA (B.W.U.) 

2,SOO 3,000 

120,000 61,000 90,000 120,000 61,000 90,000 120,000 61 ,000 

1,561 778 1,078 1,094 278 578 611 -239 
1,818 968 1,318 1,401 434 801 918 -182 
2,079 1,113 1,629 1,663 479 979 1,163 -
2,350 1,200 1,717 1,917 300 1,083 1,350 -
2,691 - 1,941 2,191 - 1,207 1,574 -
3,043 - 2,143 2,477 - (1,327) 1,793 -
3,426 - (2,290) 2,759 - - 1,993 -
3,817 - (2,450) 3,033 - - (2,133) -

L!0,000 

1,000 
1,117 
1,117 
1,033 

900 
700 

(467) 
(133) 

3,500 

90,000 

78 
234 
379 
400 

-
-
-
-

SUSTAINABLE 
YIELD FROM 
FIN WHALES 
(IN B.W.U.) 

-

2.561 
2.801 
3.046 
3,300 
3,624 
3,960 
4,326 
4,700 

120;000 

61 
418 
663 
833 

1,024 
1.160 

I 
(1,293) 
(1,333) 



REPORT OF THE SCIENTIFIC COMMITTEE 

APPENDIX D 

REPORT ON THE SIXTH MEETING OF TIIE NORTH 
PACfflC WORKING GROUP INTERNATIONAL 

WHALING COMMISSION 
Honolulu, Hawaii 

7-12 Fehruary, 1966 

I. The sixth meeting of the North Pacific Working Group was convened on 
7 February 1966 at the U.S. Bureau of Commercial Fisheries Biological 
Laboratory, Honolulu, Hawaii . 

2. The following people were in attendance : 
CANADA G. C. Pike 

K. R. Allen 
JAPAN 

U.S.S.R. 

U.S.A. 

H.Omura 
T. Doi 
S. Ohsumi 
T . Ncmoto 
M. V. lvashin 
V. P. Zolotarev 
D. G . Chapman 
D. W. Rice 

3. The meeting was called to order by Chairman Pike, and the group was 
welcomed by J. Marr, Arca Director of the Bureau of Commercial Fisheries. 

4. The following Agenda was adopted : 
I. Call to order, I0.00 hours 
2. Address of welcome 
3. Adoption of agenda 
4. Announcements 
5. Exchange and listing of tabulations and papers 
6. Stock assessment (includes stock units and marking, age deter­

mination, etc.) 
(a) 1-lumpback whales 
(b) Blue whales 
(c) Sci whales 
(d) Fin whales 
(e) Sperm whales 

7. Arrangements for compilation of statistics 
8. Preparation of reports 

(a) Reporl on condition of North Pacific baleen stocks 
(b) Report on condition Clf North Pacific sperm whale stocks 

9. Other business 

5. The following papers and tabulations were distributed, or had been 
distributed prior to the meeting : 

Canada - - (C- 1} Forms NP- I, NP- 2, and NP- 3 
(C- 2) Progress report on the stuJy of sperm whales 

from Urilish Columbia, G . C. l'ike . 
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(C- 3) 

(C- 4) 

Japan - (J-1) 
(J-2) 

(J- 3) 

(J--4) 

(J-5) 

(J-6) 

U.S.S.R. - (USSR- I) 
(USSR- 2) 

(USSR-3) 

U.S.A. - (USA-I) 
(USA-2) 

6. Stock Assessment 

Comparntive zone clcctrophorograms of 
muscle myogcns and blood proteins of five 
species of whales from the coastal waters of 
British Columbia. H. Tsuyuki, F.. Roberts and 
G. C. Pike. 
Estimates of fin whales populations and sus­
tainable yields for the North Pacific area . 
K. R. Allen. 
Forms NP-I, NP-2, NP-3. 
Whale marks recovered in North Pacific, 
1965, by Japanese vessels. The Whales Res. 
Inst., Tokyo. 
Summarized report of the whale marking in 
the North Pacific. The Whales Res. Inst., 
Tokyo. 
Memorandum on results of Japanese stock 
assessment of whales in the North Pacific. 
T. Doi, T. Nemeto and S. Ohsumi. 
Oceanographic conditions in relation to the 
catch of Bryde's whale in the waters to the 
Northeast of Japan. K. Nasu. 
Length/Lamination keys for sci, humpback, 
and Bryde whales. The Whales Res. Inst., 
Tokyo. 
Forms NP-I, NP-2, NP-3. 
Progress report on whale research in 1965. 
M. V. lvashin. 
Summary of paper by A. A. Berzin and A. A. 
Rovnin : Distribution and migration of whales 
in the North-eastern part of the Pacific Ocean 
in the Bering and Ohkotsk Seas (Transactions 
ofTINRO, 58, 1965). 
Forms NP-I, NP-2, and NP-3. 
Status of humpback whales on their wintering 
grounds in the southeastern North Pacific. 
D. W. Rice. 

Stock assessments of each species were considered separately under the 
following headings: (a) catches; (b) separation of stocks; (c) age determination; 
(d) reproduction and natural mortality; and (e) past and present population 
size, and estimate of fishing rates. 

7. 1/wnphack ll'hales 

(a) Carchrs. Following the large catches of 1,312 in 1962 and 2,339 in 1963, 
the catches declined to 280 in 1964 and 307 in 1965. 

(h) Separation of Stocks. Recoveries of marked humpbacks indicate 
migration between winter grounds in the southwestern North Pacific (the 
Ryukyu Islands) and summer grounds in the eastern Aleutian area. There 
are no data to connect lhe humpback stocks wintering in the southeastern 
North Pacific (Baja California, etc.) with more northerly summer grounds. 
However, only 28 whales lrnve been marked in this area, mostly in 1965; 
furthermore, the catch hy shore stations in the eastern Norlh Pacific has been 
small in recent years. Therefore the lack of positive evidence does not preclude 
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ths: possibility that humpbacks which winter in the southeastern North Pacific 
migrate lo the Aleutian area. For lhese reasons ii was decided that, for stock 
assessment purposes, all pelagic catches of humpbacks should be treated as a 
single unit. 

(c) Age Determination. No new data were available on age determination 
in humpbacks. Accordin~ to Dr. lvashin, studies are not yet completed by 
Soviet biologists so no definite conclusion~ can he rrached now. 

(d) Reproduction and Natural f\.-fortality . Catch and effort data were available 
for the large Soviet catches made in 1962 and 1963. Drs. Doi , Ohsumi and 
Nemoto (14, Table 9) presented natural mortality coenicients based 1111 age/ 
length keys derived from Japanese and U.S. data, and on the Japanese and 
Soviet catch figures. 

(e) Past and Pr<'sent Population Size, and Estimate uf Fisl,ing Rnt<'s. Dr. Doi, 
et al. presented popul:ition estimates based nn DeLury's method and on age 
distribution . The De Lury method gave est imales, for squares P26N I' and 
P27NP, or 1,500-4,500 at the beginning or the 1962 season, 2,100 al the beginning 
of the 1963 season. II should be noted that 1,9 IO or the 2,339 humpbacks killed 
in 1963 were taken in this area . Estimates based on age distribution (.1-4 Table 
10) gives an estimate of 6,300-8,500 in Areas Ill and IV al the l,eginning of the 
1962 season. Complete closure for another year ( 1967 season) is recommended, 
pending assessment or the effects of catches in recent years; this can be completed 
when Soviet biological data becomes available (in a rew months, according to 
Dr. Ivashin). Still required arc estimates of fishing rates and level of present 
sustainable yield. The maximum present sustainable yield is not precisely 
known, but is probably less than 300. Any catches would delay the recovery of 
the stock lo the level or maximum sustainable yield. 

8. Blue Whales 

(a) Catches. The catch or blue whales was 134 in 1965, compared with 
140 in 1964 and 443 in 196). At the 1965 meeting of the I.W.C., complete 
closure was established for five years, beginning with the 1966 season. 

(b) Separation of Stocks. Data on «.:atch per unit of effort for Japanese 
pelagic whaling in areas JII. IV , and V. reveal an independent decline in each 
of these areas, suggesting that these stocks arc to some extent distinct. Drita 
arc still needed to show the relationship of the blue whale stocks in high latitudes 
to those occurring in winter in lower latitudes. In early 1965, 49 blue whales 
were marked off Baja California. Considerable numbers or blue whales are 
present there at least from January to June. 

(c) Age Determination. No further data on age determination in blue 
whales are available. Until definite conclusions are reached, alternate calcula­
tions should be made assuming one and two ear plug laminations per year. 

(d) Reproduction and Natural Mortality . Drs. Doi, Ncmoto and Ohsumi 
presented calculations of natural mortality coenicients for blue whales . (J4, 
Table 7). 

(e) Past and Pres<'nt Pop11/ati<111 Sizc, and Estimat<' of Fishing Rate. Estimates 
of population size by these mcthnds are given in .14, Table 8. Ors. Doi, Nemoto 
and Ohsumi presented calculations, by DcLury's method, of population sizes 
at the beginning of the 1964 se;i son for areas Ill to V. where most of the pelagic 
catch has been taken : Arca Ill, 20; Arca IV, 1,000 ; Arca V. 400; Total, 1.420; 
(J4, Table 8); Also included in Table 8 were estimates based on Allc11's method 
and on marking results. On the ktsis of catch /unit elfnrt, there is evidence for a 
decline lo less than 1/2 oflhc original population in areas Ill to V. In 1%5 the 
catch exceeded the sustainable yield. These data justiry the 5-year closure 
established beginning with the 1966 season . 
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9. S<'i Whales 

(a) Catd1es. Beginning with 1961. the total catch of sci whales showed a 
markrci incrc.ise to 3,642 by 1964. In 1965 it fell to 3,163. The catch l'f sci 
whales by pelagic expeditions was slightly more than 2,000 in both 1964 and 
1965. It decreased from about 1,500 to 1,000 from shore stations from 1964 
to 1965. Shore station catches of sei wh.iles show marked nuctuation relating to 
oceanographic conditions and their effect on abundance of preferred food 
organisms. 1965 was a poor year for sci wh:ilcs off Japan; it was a good year 
for sci whales olT British Columbia. The catches olT British Columbia and 
California show a reciprocal relationship to the catches of fin whales. Few sei 
whales were taken west of 180° in 1965. 

(b) Separation of stocks. A total of 49 marks have been recovered from 332 
sei wh:ilcs marked in the North Pacific. The recovery rate is I 5·5 per cent. 
There is a marked segration of sex, age, and maturity classes of sei whales in 
dilTerent areas, especially among females; males are more homogeneous in their 
distribution. Few young sci whales are taken in the northern parts of Areas 
II and Ill hy pelagic expeditions. More young sei whales are taken by coastal 
stations. 

(c) Age determination . No further data are available to indicate whether 
one or two ear plug laminations are accumulated annually. The Japanese 
presented a lamination/length key for sci whales taken by their pelagic expedi­
tions and coastal operations. 

(d) Rcprod11ction and natural mortality. Dr. Doi et al. (J-4, Table 5) cal­
culated natural mortality coefficients of sci whales in the pelagic whaling areas. 
Other calculations from catches in Areas II , Ill and IV and coastal catches 
from British C0lumhia and California indicate that mortality rates are about 
0·04-0·06, assuming one lamination per year. The coenicient for females was 
about twice as much as that for males. The value for males may be more repre­
sentative for the stock as a whole, because of the greater segregation of females 
by age in dilTerent arens, as mentioned above. 

(e) Past and present population size, and estimate of.fishing rates: Dr. Doi et al 
(J-4, Table 6) presented population estimates for the pelagic whaling areas 
bnsed on several methods. The results for the beginning of the 1964 season are 
as follows: 

Arca II 5000 
Area Ill 7000 
Arca IV 5000 
Arca V :!000 
Arca VI 1000 

Calculations based on mnrking results give an estimate of 14,000 to 16,000 
for Areas 1111,:us IV. The popu lation size is about the same as estimates made 
in London for fin whales, but the situation is different in regard to sustainable 
yield because large catches of sci whales have been made on ly in recent yenrs, 
and because the stock is more segregated hy age. The present p0pulation of 
~ei wlrnles on lhe pelagic whaling grounds may be greater than the level al which 
the maximum sustainable yield may be obtained. The sustainable yield cannot 
yet he calculated. Studies on other species hnve shown that no baleen whale 
stocks can sustain yields of more than 12 per cent . Therefore, an estimnte of 
the present sustainable yield of North Pacific sci whale stocks on pelagic whaling 
grounds is npproximatcly 2,000. For Antarctic sci whale stocks the report of 
the F.A.O. Stock Assessment Section for 1965/66 estimates the net recruitment 
rate at 0·075. The Antarctic stocks appear to be about the level of the maximum 
sustainable yield whereas the Norlh Pacific sustainnble yield as 2,000 sci whales 
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should therefore he regarded as an upper li111il rather than as a most probable 
estimate. 

10. Fin Whalrs . 

(a) Catchrs. Pelagic catches of fin whales increased from 2,105 in 1963 
to 3,507 in 1964; in 1965 ii dropped to 2,898. In recent years about 200 have 
been taken annually on each side of the North Pacific by coastal stations. 

(h) Separation of Stocks. A total of 874 whales have been marked, and 167 
have been recovered. For stock analysis, major areas (II - VI} will he used, as 
agreed at the 1965 Seattle meeting. These areas may be combined later if 
necessary. Studies are under way on biochemical mr:lhods for distinguishing 
whale stocks (see "Other business"). 

(c) Age Determination. As agreed previously, calculations are being made 
on the assumptions of one lamination per year, 2 per year, and 2 per year until 
sexual maturity followed by I per year. Ci . C. Pike and T. lchihara are currently 
collaborating on studies to clarify this problem. 

(d) Reproduction and Natural Mortality. Doi, et al. (J-4, Table I) have 
calculated natural mortality coefficients of about 0 ·05, assuming one lamination 
per year, or about 0· 10 assuming 2 laminations per year. 

(e) Population Size and Estimates of Fishing Rates. The working group 
considered estimates of the population of fin whales in the various areas which 
had been made independently by Japanese and Canadian scientists using 
different methods and found that there was a substantial level of agreement 
between them, any differences being as a rule less than the range of probable 
error. The probable levels of the populations in these areas at the beginning 
of 1965 were: 

OfT N. American coast 
Area II 
Area Ill 
Area IV 
Area V 

TOTAL 

300 (Canadian estimate only) 
1500-2000 
2500--4000 
5500- 7000 
7000--15000 

17000-28000 

No definite estimates were made for area VI and the waters adjacent to the 
Asiatic coastal operations. These studies also showed that neither the method 
of converting from laminations to age in years nor the natural mortality rate 
within the probable limits, caused any significant change in the population 
estimates. There was also fairly good agreement on the estimates of the recruit­
ment and natural mortality rates, and on the hasis of these the sustainable 
yield which could be taken in 1966 without further reduction in the stocks was 
found to be about 1500--1700, which also confirms I he provisional estimate 
found at the London meeting of the Working Group. The total catch in these 
areas in 1965 was 3000 so that there was probably a reductior. :n the total stock 
of about IOOO fin whales in 1965. Further assessments are urgently needed on 
coastal stocks on both sides of the Pacific. 

The question of allocating the sustainable yields hetween areas pres<'nts 
some additiotrnl problems. In general, the sustainable yields by stock units 
arc probably in about the sJme proportions a~ the populations of the respective 
stock units, bul further study is required to provide more reliahfe definitions 
of the stock units, and estimates of their populations rates of present sustainable 
yield, and maximum sustainable yields. 

11. Sperm Whales 

(a) Catches. Total North Pacific catches of sperm whales have increased 
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from 7,283 in 1961, to 7,768 in 1962, 10,423 in ·1963, 10,314 in 1964 and 12,649 
in 1965. In 1965 the pelagic catch was 10,601, including 545 females . In Japanese 
coastal waters, the catch has been tentatively limited to 1,800 in recent years; 
this catch includes a high proportion of females. Few sperms are taken by shore 
stations in Canada and the U.S. 

(h) Separation of Stor:ks. A total of 3,106 sperm whales have been marked 
and 148 recovered this and serological studies have suggested that there are 
three major stocks, one each in the western, central, and eastern North Pacific; 
these stocks intermingle in the Bering Sea and Aleutian Arca. Coastal catches 
from Canada and pelagic catches from Areas II and Ill show a similar length 
frequency, while that of Area IV is different. Separate calculations should be 
made for each area (If- VI). 

(c) Age Determination. This will be discussed at the special sperm whale 
meeting. 

(d) Reproductio11 and Natural Mortality. The sustainable yield of males 
varies according lo the number of mature females per sexually active male in 
each harem herd. It is important, therefore, to obtain accurate information on 
the social behaviour of sperm whales. The Japanese have captured one school 
nearly complete in order to study this problem. More complete schools should 
be taken in order to obtain information on the problem. 

Estimates of natural mortality calculated from age distribution curves by 
Doi, Nemoto and Ohsumi are presented in J-4, Table 12. Natural mortality 
figures are given for males in Areas 11 to V and for females in the Japanese 
coastal area. 

(e) Past and Present Population Size and Estimates of Fishing Rate. Esti­
mates by Doi, et al. of population size for males in North Pacific pelagic whaling 
Areas II through VI for the period 1959- 1964 are presented in J-4, Table 13. 
For Areas II, 111, and IV combined estimates range from 38,500 to 93,000; 
estimates for Areas V and VI are too broad to use. Estimates of fishing rates for 
males at the sustainable yield on pelagic grounds and on whaling grounds 
where females are taken are given in J-4, Table 14 and 15. Off the coast of 
Japan where females are taken, the fishing rate, as given at previous meetings, 
is below 0·01. 

Large increases in the catch of females would reduce the breeding stock and 
the potential yield of large males. The recent increased catch of males should 
not greatly reduce the maximum sustainable yield. 

12. Compilation and Publication of Statistics 

This question was discussed brieny and it was agreed that the present method 
of exchange of raw data forms NPI, NP2 and NPJ should be continued so that 
all national groups could have the necessary data for keeping their studies up 
to date as rapidly as possible. The need for the exchange of additional biological 
data (e.g. on reproductive condition) was also pointed out. 

It was however felt that there was need for the compilation of standard 
summary tables which could be used as a common basi5 for all studies, and 
would be available during working meetings. There was also need for the 
publication of the data necessary for stock assessment work in permanent form. 
This would be! t be done in the International Statistics but it would require 
modification of the present tables in these in the same manner as is now being 
arranged for the Antarctic data. Dr. Chapman undertook to prepare and 
circulate draft tables which could be used as a basis for a discussion nt the next 
meeting of the Working Group. 
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13. Other Business. 

(a) Biochemical Methods for SeparatinJ? .'-,tocks. National whale research 
groups are preceding individually with biochemical studies for this purpose 
of obtaining information on subpopulations. More basic studirs by national 
groups arc needed before further consideration is given to the formation of a 
central unit for biochemical subpopulation studies of whales. A paper by 
Tsuyuk i, Roberts and Pike (C 3) describes preliminary work on electrophoretic 
studies of whale muscle myogcns and suggests that clectrophorctic studies 
of blood serum offers another promising approach to the problems of dis­
tinguishing subpopulations. Immunological studies should be continued as a 
complement to elcctrophoretic studies. 

(IJ) Time and Place of Next Meeting. 
It is recommended that the Working Group meet next in London in June 

1966, two days before the Scientific Committee of the Commission meets. 

SUMMARY OF STOCK ASSESSMENTS 

l. Humpback Whalf's. The sustainable yield for the whole North Pacific is 
believed to be less than 300. Any catches would delay the recovery of the stock 
to the level of maximum sustainable yield. 

2. Blue Whales. The stock condition is similar to that noted at the London 
meeting. 

3. Sei Whales. The population size of sei whales is about the same as fins in 
the pelagic whaling area but the stock condition is quite different. The present 
population of sci whales on the pelagic whaling grounds may be greater than 
the level at which the maximum sustainable yield can be obtained. The sus­
tainable yield cannot yet be calculated exaclly. However from information 
on other baleen whales an estimate of the present sustainable yield of North 
Pacific sei whale stocks in pelagic whaling grounds seems lo be approximately 
2,000. 

4. Fin Whales. Estimates of total stock size and present sustainable yield 
are about the same as those given to the Commission in London in June, 1965. 
The present sustainable yield for Areas II to V is estimated to be about 1,500-
1,700. The present sustainable yield off North America is quite small. It is 
urgently necessary to estimate more accurately the sustainable yield on both 
sides of the Pacific. Soviet scientists have not yet had time to check these 
calculations leading to these estimates. Catches in 1966 and following years 
above this level would cause further depletion of the stocks. 

5. Sperm Whales . The stock condition of males is similar to that noted at 
the London meeting. Although catches have increased from about 7,000 in 
1961 to over 12,000 in 1965, most of these catches are males which arc not 
needed for breeding, so that the increased catch should not re:duce the maximum 
sustainable yield. Large increases in the catch of females would reduce the 
breeding stock and the potential yield of large males. 

RECOMMENDATIONS 

I. The taking of humpback whales should he prohibited for at least one more 
year. 

2. No change should be made in the present 5-year closur~ on blue whafn. 
3. The catch of fin whales should be kept below the sustainable yield of 

1,500-1,700 in 1966 in the pelagic grounds, and should not he permitted to rise 
above this level until there has been a corresponding rise in the sustainable 
yield as verified by further research. 
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4. The catch of/i•111a/r sperm ll'halrs should not be pcr111illcd to rise signifi­
cantly above the present level. 

5. No recommcmfations are made on the taking or sri ll'hales or mal<' sprrm 
ll'ha/es. 

6. Studies on the state or the stocks or all species should be continued to 
refine the cqimates and to provide a basis for additional recommendations as 
conditions change. 

C-4. ESTIMATES OF FJN WHALE POPULATIONS AND 
SUSTAINABLE YIELDS FOR THE NORTH PACIFIC AREAS 

K. RADWAY ALLEN 
FISHERIES RESEARCH BOARD OF CANADA 

ST. ANDREWS N.B. 

This paper presents estimates or population for each area obtained by the 
method or comparing actual and expected catches described in Part Ill of the 
papers presented to the working group on North Pacific Whale stocks in 1965. 
It also utilizes estimates or the recruitment rate (proportion of new recruits 
in the recruited stock in each year) obtained by the method described in Part II 
of the same series. Effort has been expressed in C.D. W.X. Tonnage/1000, and 
modified, except for 1965 by weather factors supplied by· Dr. T. Nemoto, for 
pelagic whaling, and by an availability factor based on oceanographic conditions 
for shore-based whaling on the N. American Coast. No estimates have been 
made for Area YI including that covered by shore-based whaling on the Asiatic 
Coast. 

The results are set out in Table I which gives the estimates for three methods 
of c6nverting from laminations to years, and for three values or M for each 
method; the values or M being those believed to cover the most probable range 
in each case. 

The table shows the estimates for the first and last years for which they are 
available. For Areas IV and V the estimates have been terminated in 1962 
and 1961 respectively as the relatively small amount or whaling carried on in 
these areas in later years causes a lack or adequate data for this period. As a 
result also it is unlikely that any great alteration has occurred in the population 
since these dates. 

Owing to the differences in the method or classifying effort in the reported 
data from J:ipan and U.S.S. R., these estimates have been based only on Japanese 
effort. 

The estimates given are or the initial population in each year. Due to the 
gradual transfer of effort in Area V from the waters south or the Aleutian chain 
to the Bering Sea, it is probable that the population in this area declined more 
rapidly than did the catch per unit effort. The estimates for this area presented 
here may therefore have an upward bias. 

Table II summarizes for each area, and for the most probable mortality 
rate for each method of converting from laminations to years the estimated 
populations and sustainable yields at the beginning of 1966. The extension 
from the end of the original series has been done by subtracting the r'!ported 
catches and adding recruitment at the appropriate net rate. 

The net recruitment rates have been obtained throughout by subtracting 
the corresponding value of M from the calculated recruitment rate, and the 
sustainable yields have then been obtained by multiplying the estimated popula­
tion by the net recruitment rate. 
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Ti\l!LE I 

!'in II hair., 

1 Lamination/Yr. 2 Lam/ Yr. to 2 Lamination/Yr. 
5 Yr., Then I 

-- ··- - -- -- · - ------ .. 

M-
Area ·04 ·06 ·08 ·04 ·06 ·08 ·08 • 10 • 12 

---- - - ---- ---- --- - - --· ---
Canada 1958 pop. 1473 1517 1566 1434 1475 1519 1405 1143 148] 
+ U.S.A. 1%5 pop. 280 287 2% 276 282 289 268 274 280 

Recruit rate ·24 ·24 · 24 ·26 ·26 · 26 ·30 · JO ·30 
Net rate of 

increase · 20 • 18 • 16 · 22 ·20 • 18 ·22 ·20. • 18 
Susi. yield 56 52 47 61 56 52 59 54 50 

----- --- - -
Canada 195!1 pop. 1863 1962 2073 1816 1911 2016 1739 1821 1913 
-f U.S.A. 1965 pop. 1077 1099 1123 1068 1089 1112 1040 1058 1078 
t II Recruit rate · 23 ·23 · 23 ·23 ·23 ·2] · 28 · 28 · 28 

Net rate - 19 • 17 • 15 • 19 • 17 • 15 ·20 • 18 • IC, 
Susi. yield 205 187 168 203 185 167 208 190 172 

- · - - --- --
Canada 1958 pop. 668 672 675 636 638 639 588 588 588 

1965 pop. 39 37 35 4•) 38 36 39 36 33 
Recruit rate ·40 ·40 ·40 ·44 ·44 ·44 ·48 ·48 ·48 
Net rate · 36 -34 · 32 ·40 ·38 ·36 -40 -38 ·36 
Susi. yield 14 13 II 16 14 13 16 14 12 

-- - ----- - - --
ll 1963 pop. 2125 2280 2465 1919 2039 2180 2083 2231 2407 

1965 pop. 1513 1625 1759 1368 1459 1557 1484 1592 1720 
Recruit rate . II - II . II • 14 • 14 • 14 • 15 • 15 • 15 
Net rate ·07 -05 ·03 • IO ·08 ·06 ·07 ·05 ·O.l 
Susi. yield 106 81 53 137 117 93 104 79 52 

-----·-- -- - - ---- - ---- ·- -- - - --- ------ -
Ill 1961 pop. 3939 4271 4657 3755 4054 4399 3899 4230 4617 

1965 pop. 2882 3062 3270 2683 2838 3017 2867 3047 3257 
Recruit rate • 15 • 15 • 15 • 16 • 16 ·lfi • 18 -18 • 18 
Net rate . II 09 ·07 • 12 • 10 ·OIi • IO -08 ·04 
Susi. yield 317 276 229 ]2J 284 242 287 244 130 

· - --1-------· - - - -
IV 1954 pop. 7304 8269 9526 6337 7086 8039 7463 8521 9929 

1%2 pop. 5679 6361 7249 5023 55(,0 6243 5872 6636 7651 
Recruit rate • 14 • 14 • 14 • 16 • 16 • 16 • 17 • 17 • 17 
Net rate • 10 ·08 ·04 • 12 • 12 • 10 ·09 ·07 ·05 
Susi. yield 568 509 290 624 667 624 528 465 .,82 

--- -- - - ----- --------- - - - --
V 1952 pop. 8RRJ l:!905 23976 7441 10090 15844 13365 26607 -

1961 l"'P· 10463 15182 28168 8868 12013 18844 16447 32743 -
Recruit rate . II . II • II • 12 • 12 • 12 • 13 • 13 • 13 
Net rate ·07 ·05 ·03 ·08 ·06 ·04 ·05 ·03 ·01 
Susi. yield 715 709 845 710 721 754 822 981 -
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Area 

M 
Canada 1966 pop. 
+ U.S.A. Net rntc 

Susi. yield 

Canada 1966 pop. 
+ U.S.A. Net rate 
+ II Sust. yield 

II 1966 pop. 
Net rate 
Sust. yield 

Ill 1966 pop. 
Net rate 
Sust. yield 

IV 1966 pop. 
Net rate 
Susi. yield 

V 1966 pop. 
Net rate 
Sust. yield 

TOTAL SUSTAINABLE YIELD 

TARLE 2 

Fin Whales 

I Laminated/Yr. 

·04' I 

100 
·20 
20 

504 
• 19 
96 

1217 
·07 
85 

2199 
• II 
242 

3523 
• IO 
352 

13513 
·07 
946 

1645 

110 

1- 2 Laminated/Yr. 2 Laminated/Yr. 

0·4 ·08 
95 85 

·22 ·22 
21 19 

495 467 
·19 ·20 
94 93 

1091 1186 
· 10 ·07 
109 83 

-
1996 2163 

• 12 · 10 
240 216 

3714 4222 
· 12 ·09 
445 31!0 

11844 19935 
·08 ·05 
947 997 

1762 1695 



J-4. M EMORAND U M O N RFS ULTS O F JAPA N ESE STOC K 
ASS ESSM ENT O F WHALES IN THE NORTH PAC IFIC 

F IN WIIALE 

Natural Mortality _corffici_e,y 

TARLE I 

E.,timates of nat11ral mortality coefficients of fin whales 

Population size 

Arca 

OIT America 
OIT Canada 

II 
Ill 
JV 
y } YI 

OIT Japanese coast 
West coast or Kyushu 
(Sea or East China) 
Other areas 

Sustainable yield 

I Laminated per year .. . 
2 Laminated per year .. . 

TARLE 2 

Males & Females 
0 -04 -0 -06 

. .. 0 · 10-0-1 2 

Population sizes of fin whales i11 the North Pacific 

Initial Initial 
Year es limatcd cstinmte 

no estimation 
no estimation 

1963 2,000-2,500 
1961 3,000- 7,000 
1954 8,000-15,000 
1952 less than 10,000 

no estimation 

1,200 
no estimation 

TARLE 3 

Estimate 
at 1965 

2,000 
4,000 
7,000 
7,000 

200 

Examples of fishing rates at s11s tainoble yield of fi11 whales in one mathematical model 

M ~-0 ·05 (I laminalion per year) 

Natural mortality coefficient befo re recruit 
Pregnant ratio -

0 ·05 0 -07 0 ·09 
-

0 -45 0 -066 0 ·054 0- 044 
0 · 50 · 0 ·075 0 -063 0 ·052 
0 · 55 0 ·084 0 -071 0 ·059 
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M 0 0 0· IO (2 lamination per year) 

Natural mortality coefficient hcforc recruit 
Pregnant ratio - --··--

0· 11 O· IJ 0 15 

0·45 0 ·032 0·026 0 ·020 
0 · 50 0 ·044 0 ·037 0 010 
0 · 55 0·055 0·048 0 ·041 

SEI WHALE 

Age Constitution 

TABLE 4 

Age con.,titution of sci whnlcs in tl,c Nortl, Pacific 

Sex Locality under 1.5 lanli. 16-25 lami. 

Males Japanese coast 32·46 30 ·34 
Canada 15 ·07 30·06 
North Pacific 01, Ill) 20 ·39 37 ·04 

Females Japanese coast .59 · 18 27 · 18 
C.anada 44·46 34 ·49 
North Pacific (II, Ill) 22·2.5 43 ·43 

Natural Mortality Coefficient 

TABLE .5 

Natural mortality cMf!icicnt of sci M•halcs in the pelagic areas 

I lamination per year 

P_'!_pulation Size 

Males 
0·06-0 ·08 

TABLE 6 

Females 
0· 10--0· 12 

26 up lami. 

37 ·20 
.54 ·87 
42·.57 

13 ·64 
21·0.5 
34 ·32 

Summar{ud results of prcli-ninary estimates of population sfzn of ul M"halcs in the pelagic 
whaling grounds In tht! North Pacific .. 

Initial Initial Estimate 
Are,, year e.stimated estimate at 1964 

II 196) 800-.5,000 .5.000 
Ill 1963 7,000 7,0001} 14,000-
IV 1954 4,000-7.000 .s .0001 16,ooo• 
V 1952 500-2,000 2,000 
VI 1956 1,000 1,000 

• by making results. 
•• not including coastal whaling stocks belonging to area II-VI . 
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BLUE WHALE 

Natural Mortality Coe{ficit'11t 
TABLE 7 

Nnt11rol mnrtalit)' meffirirnt nf M11e wlwln in the North Parific 

Males 
------- - - - --- - - - ----·- -- ·- - -
I lamination per year 
2 laminations per year 

0 ·05-0 ·0<, 
0 · 10-0 · 11 

0 ·05-0 ·07 
0 · 11 - 0 · 15 

Population Size 
TABLE 8 

Pnp11fatinn size nf h/11e H'hales in the North Pacific 
DcLury's Method 

Area Ill Arca IV Arca V 

1952 600 
1954 1,600 
1%0 230 
1964 20 1,000 400 

Allen's Method 
1952 . . . 280 
1954 . .. 600- 1,200 

Marking resulls 
1954-64 ... I 630-910 

HUMPBACK WHALE 

Natural Mortalit_v Coefficient 
TABLE 9 

Natural mortality cocjfici,·nt of h11mpback Hlhaln in the North Pacific 

Population Size 

Males & Females 

I IRmination per year 
2 laminalions per year 

0 ·05-0 ·0R 
0 · 10-0· 15 

-------- ------- ----

TABLE 10 

Total 

1,420 

Estimates of population Jh•s of humpback H·hnlu in mme pelaKic whalinK Krnllnd, 

DeLury's Method 
-----·- ---- -

Year P2fiNP P27NP 
- - --- - -- - --- ----
1%2 
1%3 

From Af!e Distribution 

Year . 

1,500 4,500 
2,100 

Arca Ill & IV 
- - - - --- - - - - - -
1962 f>,300-8,500 
- - - -- - - - - - - - - - · -- - - - -
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llRYDE'S WHALE 

fotaf Mortafitr Coc/ficienl 

TABLE II 

Total morlalilJ' cocffidc111 of BrJ•de'.t ~-hale.r (I la111i11alion pu year) 

Bonin Is. Adjacent waters lo Japan 
---

Males Females Males Females 
- --- - ----

1950 ... ... .. . 0 ·05 0 ·05 1958 0 ·07 0·06 
1951 ... ... ... O·OJ 0·06 1959 0 ·05 0·05 
1952 .. . .. . .. . 0 ·05 0 ·06 1960 0 ·07 0 ·08 

1961 0 ·03 0 ·05 
1962 0 ·07 0·06 
1963 - 0 ·04 

Mean ... . .. 0 ·04 0 ·06 0 ·06 0 ·06 
---
Age at 
recruit .. . .. . 13 II 8 7 

SPERM WHALE 

Nat11ral Mortality Coefficirnt 

TABLE 12 

Estimated natural mortality cot'/ficients calculatt'd from age distribution curvl's 

Area 

11• 
111• .. . 
IV 
V 
Japanese coastal 

Natural mortality coefficient 

U.S.S.R. + 
Japan 

0 · 10-0· 12 
0 · 10-1 · 14 
0 ·02-0 ·08 
0 ·02-0 · II 

Japan 

0 ·02-0·06 
0 ·08-0 · IO 
0 ·02-0 ·07 
0 ·03-0 ·06 
0 ·06--0·08 

• Including fractions or dispersal to higher latitude. 

Pop11/ation Size 

TABLE 13 

Estimated population sizes oft/re male sperm whales ill th~ North Pacific factory ship whaling 
grounds (1959-64) 

Area 

II 
Ill 
IV 

~.} 
114 

Population size 

3 ,()1)() 
J,50O- 10,000 

32,000-80,000 

6,600-63,000 



S11stai1111bl<' y i<'lil 

(I ) Male whales III the Suharctic waters 

TABI .F 14 

Fisl,ing rates t1/ males at //,t! s11.,tui11,1h/e yidd, arc«rdi11K to the 1111111/,,•r of Ji•mal,·s hrlonf!,•d to 
on,· .-r.rnal/y a,·tive mu/rs in /,ur,•111 

Number of females 

20 
IO 
s 

t-=ishing Ralc 

0 · 12 
0 ·07 
0 ·025 

(2) In the whaling ground where females are caught. 

TABLE IS 

Fishing ralt!S at the s11stai11ab/e 1-·iel,/ in the ground where / <'malu are ,·at1Kht 

Natural mortality rate 
in lhe immature slage 

0 ·06 
0 ·08 
0 · 10 
0 · IS 

I 15 

Age al rccruilment 
13 2S 

0 ·036 
0 ·019 
0·006 

0 ·306 
0 ·236 
0 · 180 
0 ·087 



J - 3. SllMMARIZFD RESULT OF TIIE WIIALE MARKIN(, 
IN THE NORTII PACIFIC 

TIIE WIIALlS R[SEARCII INSTITUTE, TOK YO 

Whale marking has continued in the North Pacilic wilh lhe cooperation of 
Canada, Japan, U.S.A. and U.S.S.R . Ry the end of 1965 (result in 1%5 is 1101 yet 
final for U.S.S. R.), 4,907 whales were recorded as effectively marked . The 
number of whales marked hy species and nationality is shown in the following 
tahlc. 

Canada (1955 -65) 
Japan (1949-65) 
U.S.A. (1962-65) 
U.S.S.R. (1954- 65) 

TOTAL 

• Pilot whale 
•• Killer whale 

Num/,cr of Whales Markrd ill tf,e Nnrtl, f'ucifir 

Sci & 
Blue Fin 0rydc"s Mump. Sperm Gray 

-- - - - ---- ---
- II 4 " 44 I 
59 798 299 )57 2117 I 
49 38 13 28 102 5 

6 27 16 27 843 30 
·------·-- -----· 

114 874 332 416 3106 37 

Right Others Total 
--

-- - 63 
7 1• 3640 

- - 235 
16 4•• 969 

23 5 14907 

The distrihulion of whales marked as summarized in lhe following figures 
for each species. In these figures the result hy U.S.S.R. is excluded, for record:, 
of the position of marking in detail are lacking except those of 1964. Although 
areas of marking have gradually been expanded comparatively few whales were 
marked in waters of low and middle latitudes. 

Excluding the marks of U.S.S.R. , a total of 13 blue, 166 fin (includes 3 by 
U.S.A.), 49 sci (or Bryde's), 18 humpback and 130 sperm whales were reported 
as recaptured. Number of whales recaptured in each area as well as movement 
from one area lo another are also shown in these figures (excludes the U.S.S.R. 
marks and those of unknown position). 

Explanatiun of figures. Summarized result of whale marking in the North 
Pacific (excluded the result by U.S.S.R.), and the movements of the recaptured 
whales. M : ]\1 -tmber of marked whales, R : Total number of recaptured whales 
in each area, Number in square : Number of whales recaptured in the same area, 
Numher in square with arrow: Number of whales moved to different areas. 

N11111/,er of Whales Marked !,y Japan in Nortl, f'aci/ic 1965 

Species 
----- - ---

Square Blue Fin Sei Right Sperm Total 

M21 .. . . .. 5 5 
N25 ... ... ... I 5 6 
N26 ... ... . .. 2 I I 4 
P25NP ... . .. I I 
P2511S . .. . . . 4 I 4 9 
P26NP ... ... 3 2 I 6 
P27 ... . .. . .. 3 } 
P28 ... . .. . .. I 6 4 I II 23 
P29 .. . . .. . .. 3 3 6 

-------- ---- - - - -- - --- --
°{OTAL ... . . . I 21 8 2 JI 6) 
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REPORT OF HIE SCIENTfflC COMMl"ITEE 

APPENDIX E 

SPl-:RM WMALE SUR-COMMl'ITJ:E MF.ETING REPORT 
Honolulu, Hawaii, I0Lh-ll<lh February, 1966 

Participallfs 

Australia 
Canada 
Japan .. 

U.K. 
U.S.A . 
U.S.S.R. 

J. L. Bannister 
G . C. Pike 
II. Omura 
T. Doi 
S. Ohsumi 
T. Nemoto 
R. Gambell (Convenor) 
D. G. Chapman 
M. V. lvashin 
V. P. Zololarev 

Due lo the concurrent meeting of the North Pacific Commissioners, the 
Soviet delegates attended agenda items 6, 7 and 8 only. 

Agenda 

The provisional agenda circulated before the meeting wr ~ amended slightly, 
as follows : 

I. Review of current programmes 
2. Age determination-methods, standardisation of readings, validity 
3. Reproductive biology-ages and lengths al sellual maturity, including 

identification of sexually active males 
-female cycle; timing and duration of gestation, 

lactation and the resting period. 
4. Stock identification and separation-marking and movements 

-blood typing 
--other characteristics 

5. Catch and effort statistics-preparation for and methods of stock 
assessment work 

6. Condusions 
7. Recommendations 
8. Preparation and adoption of report 

During the first two days of the meeting the North Pacific group was in 
session and there was some collaboration when sperm whales were under 
discussion. 

!!!:J10'! 
I. R1:v11;w 01· CUJI.Rl'Nr l'R(XjRAMMES 

The progress reports, other hackgrouml papers and puhlished worls available 
were used elltensively in the suh-cummittec's cliscussions. The progress achieved 
in the clucidalion of a numhcr of prohlcms of sperm whale biology since the 
stimulus of rhe lirsl meeling of the sperm whale sub-commitlL'C in Seaulc in 

120 



N,,vcmb.:r 1963 was noted . Bui lilllc or no progress has been made in stock 
delineation (marking and blood studies), or in stod as~cssmcnts except in lhe 
North Pacilic. Both of these were the subject of strong recommendations from 
the first meeting. 

2 . AGE 0fl l'RMINATION 

Teeth . Two special methods of preparation of teeth for lamination counts 
are used in different countries: 

(a) Etching, as described in document A2 . 
(b) Staining, as described in document CI. 
In Japan and the United Kingdom the cut surfaces arc not prepared other 

than by polishing, mainly because of the larger numbers examined in these 
countries. lloth of the latter countries felt thal their own methods could be 
improved by further preparntion of the cut surface of the tooth. 

Lamination counts on Australian photographs of etched teeth by the workers 
present showed good agreement. Fifteen maxillary Leeth (cut and roughly 
polished in the U.K.) were examined by the Japanese and good agreement was 
reached on almost half; for the remainder counts varied by as much as a factor 
of x2, presumably because of differences in interpretation. 

Growth curves obtained from plots of tooth lamination counts against 
length were compared. There was general agreement between results from the 
North Pacific (both Japanese and Soviet data), Japanese Antarctic and Western 
Australian data. The United Kingdom's data from Durban showed a marked 
difference, particularly over the lower size range, as shown in Table I, which 
is to he expected from the results of the direct comparison of lamination counts. 

- - -

No. or 
Lamina-

tions 

10 
20 
30 
40 

TAllLE I 

Cumparisun of average /en,:th (fut) ot touth /umi1wtiu11 count (J·ee text) 
( Provisional Oala) 

Males Females 
- --- - - - ------- -----

N. N. Ant- N . 
Pacific Pacific w. arctic Pacific W. 

(Japanese (Sovicl S. Africa Aust. (Japanese (Japanese) S. Africa Aust-
data) data•) (Durban) ralia data) (Ou.-ban) ratia 

----· 
32·5 - 35 27 - 31 34 27 
42 42 42·5 38 - 34 35 33 
44 -~ 46 48 47 45 34 ·5 35 ·5 35 
47 48 ·5 - so 48 35 - 35 S 

• Data provillcd for the 1964 IIICCling or lhc I.W.C. 

It must be noted that regional differences in growth rate may account for 
some variations, hut ii seems likely that large discrepancies are caused by 
differences in inh:rprclalion of tooth laminations. 

Further confirmation t.>f the compatihility of tooth lamination counts obtainl'd 
hy d ifferent workers was given hy data on the age at sexual maturity in males and 
females (q .v.). 

It was de1.:idcd to extend the comparative work by obtaining a numhcr of 
teeth from several animals and sending these to the various participants for 
study by the different meth ods of preparation and reading used in each country. 
Mr. Dannistcr undertook lo provide and distribute these teeth . 
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C'o11si<leri11g which tooth is the hes! lo collect for lamination counting pur­
poses, Japanese work has shown that the pulp cavity of the maxillary teeth 
tends lo close before that of mandibular. It was consi<lcred therefore that the 
first mandihular tooth, as used by the Australians, may be the best tooth to 
examine, unless it is badly worn at the tip in old large whales in which case an 
unworn maxillary tooth should also be collected . 

The interpretation of the laminations in terms of exact age relies on recovered 
whale marks and studies of incremental growth in the teeth. Both of these 
suggest thaf there is one cycle of light and dark bands per year. The relation 
of the lamination patterns to events in the life history of the individuals needs 
further study, but it does seem that there may he useful information represented 
in these patterns. 

01·aries. The use of ovarian corpora counts for age determination was 
consiJered as a supplementary method available for sexually mature females. 
Plots of touth laminations against corpora counts give an accumulation rate 
of between O • 4 and O • 5 corpora per lamination for data from Durban, Western 
Australia, and Canada, but only O • 26-0 • 31 for Japanese North Pacific records. 
This difference may be due in part to the method of examination of ovaries in 
Japan where corpora counts are not obtained by the slicing technique used in 
other countries, so resulting in lower counts at a given age. 

Methods of obtaining ovulation rates independent of tooth lamination 
counts, from an analysis of data from Saldanha Bay (document SAi), gives a 
figure of about 0· 4 per year, and from British Columbia of about O· 5 per year 
(document CI). Further work on the breeding cycle is needed before corpora 
counts can be used with certainty in age determination, since there is some 
doubt concerning the length of the female cycle (q. v.). 

3. REPRODU CTIVF. BIOLOGY 

Ages and lengths at sexual maturity. The number of tooth laminations at 
the first ovulation in females ranges from 7 to 11 in the data from Australia, 
Canada and Japan, but it is only about half this in the United Kingdom's data 
obtained at Durban (see section on teeth). The length at sexual maturity in 
females in all areas for which information is available lies in the range 28-30 
feet. 

The question or sexual maturity in males was discussed. Three categories can 
be recognized : 

(a) immature, where all testis tubules are closed 
(b) pubertal, where ~he testis contains both closed and open tubules 
(c) mature, in which all the tubules are open and all stages or spermato­

genesis can be round. 

The mature males may be further divided into those which are sexually 
active, and those which, while potentially reproductive, are not in possession 
of a harem. Canadian work suggests that the former group may be recognised 
by the weight of a testis, which exceeds 7 kg. Confirmation of this in other areas 
is needed . 

Dilliculty ha~ been found in distinguishing between· pubertal and mature 
whales histologically . It was decided that the hcst definition of sexual maturity 
in males was the 50 per cent point befwccn immature and non-immature 
animals. The length at this point is about 30 to ]2 feel, l>ut the only estimate of 
age at maturity from sullicient observations comes from Japanese results, 
indicafing 7 • 7 tooth laminations. 
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~emale c,rcle 

Gestatio11 prriod. This is the only phase of the sexual cycle where the 
duration is known with some certainty (15-17 months). It was agreed in the 
light of the information contained in document lJ K2 that biulogisls' records 
only should be used in investigation:; of gestation. Comparison of data on dales 
of conception and birth, length at birth and the specific foetal growth velocity 
(a) were made for various areas (see Table 2). 

TARLE 2 

Sperm Whul<·s- Data on ,:r.rtatio11 (based on biologists' records) 

Average Average Length of Length Specific 
month month gestation at birth foetal 

of of in months in cm. growth 
Conception Birth (t) (It) velocity (a) 

N. Hemisphere 
W. Canada April Aug. c.16 416 
Kuril Islands 
(Chuzhakina) 

mid April mid Sept. 17 ·7 427 0 ·86.:i.0 ·0t 

Japanese coast April Aug. c.16 <426 
Azorn (Clarke) May early Sept. 16 392 0·87 .l:0·03 

-- - ----- -- - ----- -- -- - - ------ --- -- - 1-- - - -- - -

S . Hemisphere 
Durban late Dec. mid April 1.5· .5 42.5 0 ·97 J:0·01 
Saldanha Ray early Ila:. late Feb. 14 ·6 408 I ·00±0 ·06 
W. Australia early Jan. early April c.1.5 <427 
S.E. Pacific Sept. Feh. 17 402 0 83.J. 1 
(Clarke et al) 

In the northern hemisphere, the dates of conception and birth arc April­
May and August- September, respectively. In the Southern Hemisphere, data 
from South Africa and Australia indicate conception occurring in Ucccmber­
January, and birth from February to April. Some minor dilferences in these 
dates and durations arc caused by the uncertainties in the exact length at birth, 
others probably hy true regional variations. The Southeast Pacific estimate of 
conception period is quite different from the other data from this hemisphere. 

The best parameter of foetal growth for direct comparison between areas 
appears to be a, which is significantly higher off South Africa than in the North 
Pacific and around the Azores. 

Although a difference of six months would be expected between the dates of 
conception and birth in the two hemispheres, the Australian and South African 
data are out of phase with the northern hemisphere data by only four monlhs, 
possibly because of differences in local dimatic factors. 

Lactation . Three main methods of eslimating the length of lactation were 
discussed : 

(I) Estimations of the age of known weaning animals from growth curves 
(Ohsumi) 

(2) Examination of cyclic patterns in tooth laminations (document Cl) 
(3) The frequency distrihutions of corpora albicanlia diameters, and mam­

mary gland thickness and the proportiun lactating in the calch of adult 
females (document SA I) 
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It seems very likely that the lactation period, as estim.itcd hy all these methods, 
isJuore than one year and possibly two years. Other evidence from the Southeast 
Pacific am.I the Azores suggests that it may he 17- 18 months . All the estimates 
depend on certain assumptions which need further checking, bearing in mind 
that the length of the lactation period may show cc111siderablt.: individual varia­
tion . 

The resting p'1a.1c• a11d the !l'11gth of the breedi11g cycle. The determination 
of the length of the resting phase and the total length of the breeding cycle are 
closely rnnnccted . There is little definite evidence on the former, and it has 
generally been estimated so as to bring the breeding cycle to a complete number 
of years. South African evidem;c (document SA I) points to a resting period of 
20 months amt a total cycle of live years. Japanese and Canadian results suggest 
a four-year cyde, an.J a resting season of eight months. None of these estimates 
is conclusive, and more work is required to clarify the average cycle. It is 
apparent from date on number of ovulations al age that considerable individual 
variation will occur. 

On the evidence available to it, the sub-committee was unable to decide 
on the exact form of the breeding cycle, but considered that it was likely to be 
of four or live years' duration on the average, indicating a pregnancy rate of 
0·25 or 0·20. These valu<!s are consistent with the estimated true proportions 
of adult females pregnant in the various regions (see Table 3). 

TABLE 3 

Values -of P,-egnancy Rate from Various Regions 

w. Japanese Azores Durban Saldanha Western 
Canada coast Bay Australia 

True % pregnant <3S 26--29 c.17 19 21 23 

Comparing these results with the value of 0·4--0 · 5 ovulations per tooth 
lamination suggests that sperm whales are potentially seasonally polyoestrus, if 
there is one tooth lamination a year. The Japanese ovulation rate of O • 26--0 • 31 
is more consistent with a monoestrus cycle. 

4. STOCK IDENTIFICATION AND SEPARATION 

Marking and moveme111s. Recovered whale marks from the North Pacific 
area suggest at least three breeding stocks which intermingle in the central area 
(see document J3). No lirm conclusions can be drawn in other regions because of 
the small number of marks fired and recovered. There is no evidence from 
observations of seasonal movements to suggest longitudinal mingling of 
populations, but there is evidence of seasonal latitudinal movement in data from 
South Africa . 

There is an urgent need for increased whale marking of commercial sized 
animals for delineation of stock units. Efforts should be made to mark whales 
away from whaling grounds and out of whaling seasons. A number of small 
whales should also be marked for age-determination purposes. 

Blood typi11,r. Immunological anti electrophoretic methods· for determining 
~ub-populations of sperm whales arc showing some promise (sec e.g. document 
C2 and fujino) . More studies on hasic methods arc required for their develop­
ment. and could hest be done by national groups, because of the prohihitive 
cost of setting up a central international agency. 
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01/,cr characlafalics. Th<: ,rnly olher fcal ure which so far has ~hown any 
promise is the pre:,enee of diatom lilm , in showing lhe proportion of whales 
which may return lo the breeding areas (document A I). 

It must he emphazised that dired evidem:c un rates of movement, and 
migration patterns, can come only from marking returns. 

5. CATCII AND EFl'ORT STATIS'flCS-PRL'l'ARATIUN l'OR ANO Mt.:TIIOIJS OF 
STOCK Asst.:SSMl.:NT WORK 

Because of the recent large catches of sperm whales throughout the world, 
the sub-committee felt that there was an urgent need for stock assl·ssments to 
be carried out as soon as possible. These could be done in two ways; hy in­
dividual national groups, and/ur by a special grnup appointed by the Inter­
national Whaling Commission. 

ft was agreed that a combinittion of these methods would be best; a special 
group should undertake over-all assessments particularly for pelagic data, but 
using additional data from land station operations where appropriate. Individual 
national gwups would continue more detailed analyses to provide refined 
estimates of parameters and would make their n:sults generally available. 

With this in mind, the sub-committee decided that the dJta necessary for 
these assessments should be tabulated in the following way, on forms to be 
drawn up by Mr. llannistcr. 

Form SP I. Amounts of biological data available for each sex from 
individual groups or stocks, by seasons. ( = Committee of 
Four, form A) 

SP 2. Data on age (numher of tooth laminations) at length, or 
completed age-length key, for males ( = form C) 

SP 3. Data on female reproductive condition (numbers immature, 
pregnant, lactating, resting) at age (both tooth lamination 
and ovulation) ( = form D) 

SP 4. } Data on catch and elTort for pelagic and land station opera­
tions, by sex, season, month, 10° square or location ( = forms 

SP 5. E1, E2, and NP1, NP1, and NP3). To be provided by the 
8.1. W .S. SP 6 would give data on catch length distributions. 

SP 6. 
SP 7. Marking data ( =-= form F) to be provided by N.1.O. or the 

North Pacific Working Group, as appropriate. 

The Bureau of International Whaling Statistics should be asked to indicate 
the probable cost of transferring data for forms SP 4-6 to punch cards and 
providing the necessary tabulations for distribution. Land station data where 
available should be provided by biologists, and the International Whaliug 
Commission should be advised to ask member countries to collect and send to 
the Uureau their effort data (at least in terms of C.D. W.). It was realized that 
effort data for sperm whale catches in the Antarctic would probably only be 
valid for the months outside the baleeu whale season . 

To facilitate the preparations fur stock assessments, exchange of data and 
results between working groups should he encouraged with special reference to 
material in forms SP 2 and ], and refinements of effort measurements. It is 
particularly desirable to expand the exchange of views on methods of analysis. 

Information is also urgently ,;e<juired on social behaviour, with particular 
refen:11ce to the composition of schools and the number of males required lo 
maintain full reproductive elliciency. Valnal,le results should be gained from 
analyses of sightings from aircraft and ships, call:hcs of whole schools under 
permi t (sec document J2), and from mar~ ing results. 
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CoNCLl'SIONS 

Age de1er111i11atio11 . There is fairly good agreement between tooth lamination 
counts made by workers in different countries, but further exchange nf material 
is desirable to ensure complete compatihility of results. 

The first mandibular may be the most usl'ful tooth to collect, unless worn, 
in which case an unworn maxillary toolh should also be obtained. 

Further work to confirm the rate of lamination formati on is required, and 
also to associate the cyclic tooth lamination patterns with the life history of the 
whales. 

Ovarian corpora counts are a useful supplementary method of age determina­
tion, once the annual ovulation rate and female breeding cycle are known 
precisely. 

Ages a,1d /e11gth.r at sex11al mafllrity. The most reliable estimates of age at 
sexual maturity in females range between 7-11 tooth laminations, at a length of 
28-30 feet. 

Males become sexually mature at a length of 30-32 feet, and this is probably 
at an age of about 8 tooth laminations. The breeding bulls still need to be more 
certainly identified. 

Female breeding cycle. Gestation can be determined with some accuracy, al 
between 15-17 months, the range being due in part to the various lengths at 
hirth estimated for different regions. Biologists' records only should be used in 
analysis of foetal grow'. h, and the best parameter for regional comparison 
appears to be a. A higher specific foetal growth velocity is indicated off South 
Africa lhan in the North Pacific and the Azores. 

Lactation has been estimated to last about two years or 17- 18 months by 
various mcth0<'s. More work is needed lo confirm the average duration. 

The length of the resting phase is uncertain . Estimates range from eight to 
20 months, giving a four or five year breeding cycle on average, comparable 
with the proportion of adult females pregnant, estimated to be 20-30 per cent 
in different areas. 

Stock ide11tifimtio11 and separation. Little definite evidence is available 
outside the North Pacific area (where at least three main breeding stocks are 
recognized) to delineate regional populations of sperm whales. This is due to 
lack of marking activity and the early stage yet reached in immunological and 
electrophoretic analysis techniques. 

Catch and effort statistics. The compilation of data suitable for future 
stock assessments by national groups and a special group should be started 
immediately, and a scheme of tabulatic>ns for exchange and comparison is 
proposed, leaving scope for national initiative in assessing local fisheries and 
studying important biological and social features of th_e sperm whale populations. 

7. R[COMMENOATIONS 

Marking. There is an urgent need for more marking to be done, particularly 
to delineate stocks, estimate rates of movement, and for age determination, 
stock assessments and studies of social behaviour. If this cannot be financed 
by the International Whaling Commission as a whole. individual countries are 
urgently recommended to increase the numbers of whales marked, particularly 
outside the whaling grounds and seasons. 

Cate/, a11il effort .ftati.rtics a11cl stock asse.umc11ts. The suh-committee recom­
mends that in addition to analyses by national groups, a special group should 
be set up to undertake over-all stock assessments as soon as possible. To this 
end, complete elfort statistics should be made available by each country to the 
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International Whaling Commission. In addition, the tahulations of data (forms 
Sl'I , 2,3 and 7) should he prepared a~ for as possible to he available for the June 
1966 meeting of the Scientific Committee. T~e Bureau of International Whaling 
Statistics should be asked the cost or preparing data on catch, effort and length 
(forms SP4-6). The Scientific Committee should then consider the feasibility 
of immediate stock assessments. 

Social studies. It is recommended that special permits should be granted 
for the capture of entire schools of sperm whales, for studies of social strudure. 
Results of such investigations should be made available as soon as possible to 
the Scientific Commillee. 

List of supporting documents : 
AUSTRALIA (Al) 

(A2) 

CANADA (Cl) 

(C2) 

JAPAN (JI) 
(J2) 

(J3) 

(J4) 

Sourn AFRICA (SAi) 

U.K . (UKI) 

(UK2) 

U.S.A. (USI) 

U.S.S.R. (USSRI) 

Progress report on research, 1965 
A method of preparing sperm whale teeth for 
age determination 
Progress report on the study of sperm whales 
from British Columbia 
Comparative zone electrophorograms of muscle 
myogens and blood proteins of live species of 
whales from the coastal waters of British 
Columbia 
Recent studies on the sperm whale in Japan 
Report on the catch of a school of sperm 
whales for scientific purpose in 1965. 
Summarized result of the whale marking in the 
North Pacific 
Memorandum on results of Japanese stuck 
assessment of whales in the North Pacific 
Some observations on the female sperm whale 
sexual cycle, west coast of South Africa 
Progress report on sperm whale research, 
United Kingdom 
Foetal growth and the breeding season of sperm 
whales 
Progress report on sperm whale research, 
United States 
Progress report on whale research in 1965. 
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APPENDIX Y 

INCOME AND E:KPENDITURE ACCOUNT FOR THE YEAR ENDED 31st MAY, 1966 

I. ORDINARY BUDGET 

Previous Year EXPENDITURE Previous Year INCOME 

£ s. d. £ s. d. £ s. d. £ s. d. £ s. d. 
Secretary's RemuneratioM-- Contributions for 1965,'66 

550 0 0 Fees 550 0 0 5,100 0 0 17 Contracting Governments at £350 each 5,950 0 0 
200 0 0 Allowance in lieu of travelling 682 6 9 Contribution from Extra-Ordinary Budget ---

expenses 200 0 0 750 0 0 
17 4 10 National Health contributions 34 2 6 

Administrative, Clerical and 
Typing Staff provided by 
:Hinistry of Agriculture, Fish• 

N eries and Food; 
oc Rent for the Secretary's Office, 

and overhead expenses of the 
1,445 6 3 Ministry 1,655 0 0 
1,081 11 0 Stationery, Printing and Postage 

Cost of Meeting 
721 16 8 

1,761 7 8 17th Annual Meeting, June!July, 1,392 0 10 
1965 - --

682 6 9 Special Meeting, May, 1965 
Whale Marking 
Contribution to National lnsti• 

500 0 0 tute of Oceanography 500 0 0 
Contribution 10 Extra-Ordinary 

Budget 850 0 0 
Balance, being excess of income Balance, being excess of expenditure over 

over expenditure, transferred income, transferred to Balance Sheet ... 
Balance Sheet 47 0 0 455 9 9 

6,237 16 6 5,950 0 0 6,237 16 6 5,950 0 0 



Previous Year 
£. s. d. 

1,584 s 0 

N 20 9 1J 
,Q 

40 7 s 
682 6 9 

1,032 2 6 

3.359 11 7 

EXl'ESOITUllE 

Stock AsSCS5ment Work :Travel-
ling and Subsistence. Expeness 
of Scientists 

Costs of Data Processini, Com-
put~r Programmin&, etc. 

Costs of preparation of data & 
transfer to punch cards 

Contribution to Ordinary Bu&• 
get-Cost of Special Meeting .. . 
Balance, being excess of income 

over expenditure, transferred 
to Balance Sh.:ct 

II. EXTRA-ORDINARY BUDGET 

£ s. d. 
Previous Year 

£ s. d. 

3,359 11 7 

INCOME 

£ _s. d. 

Balance brou&ht forward from 1964/65 1,032 2 6 536 8 8 

240 16 9 

221 6 5 - - - Contribution from Ordinary Budget 850 0 0 

883 10 8 

1,882 2 6 3,359 11 7 1,882 2 6 



w 
0 

BALANCE SHEET 31st MAY, I 966 

Previous Year LlABILITUS Previous Year A5SETS 

£ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. 
Creditors : 
Ministry of Agriculture, Fisher-

108 15 5 ies & Food 1,722 18 4 
855 0 JO Others .. . 564 12 11 

297 9 JO 

2,028 10 4 
Less 

Contribution received in advance 
(from Mexico) 

Income & Expenditure Account: 
Balance at 31st May, 1965 1,573 0 7 

455 9 9 Add 

1,032 2 6 

Balance transferred from 
1965/66 

Extra-Ordinary Budg~t 

.. . 47 0 0 

2.287 11 3 

1,620 0 7 

883 10 8 

1,841 9 8 Cash at Paymaster General 

500 9 8 Payment in advance 

Outstanding contrib.itions : 
85 6 S Argentine 196Si66 (balance:) 
- - - Australia 1965,66 (balance) 

300 0 0 •Brazil 1965/66 (balance) 
- - - Mexico 1965:"66 (balance) 
- - - •U.S.A. 1965,66 (balance) 

•Norway 1965/66 (balance) 
Panama 1961 /62 (balance) 

I 962/63, I 963/64, 1964/65, 
1,138 IS 5 1965/66 

l,439 15 

310 I JO 
50 0 0 
50 0 0 
52 10 ~ 

50 0 0 
350 0 0 

1,488 15 5 
2,351 7 5 

8 0 Debtors ---
3,866 9 2 4,791 2 6 3,866 9 2 4,791 2 

(Signed) L. GOLDTHORPE, 

Acting Secretary, International Whaling Commissi,m 
18th November, 1966 

Note. •contribution arrears 
Remittances in settlement of the above arrean, were received from the Governments of Brazil, U.S.A. and Norway in June, 1966. 

I have examined the above Account and Balance Sheet. I have obtained all the information and e:1:planations that I have 
required, and I cenify, as the result of my audit, that in my opinion the above Account and Balance Sheet arc correct. 

Exchequer and Audit Department 
16th January, 1967 

(Signed) B. D . FRAS[R 

Comptroller and Auditor General 
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APPENDIX YI 

SUMMARY OF INFRACTIONS 

(The followin11 details of infractions reponed for the I 965/66 season (Antarctic) and I 965 season (Outside the Antarctic) should be regarded as 
an addition to the summaries contained in the Commission's Eillhth-Sixtecnth Repons. 

Antarctic Season Outside Anwctic 

YEAR Undersized Whales YEAR Undersized 
Whales whales Lactating Whales remaining in Whales whales Lactaung Whales 
taken · whales lost sea over taken whales lost 

No. % 33 hours (2) No. % 
()) (2) (3) (4) (5) (6) (7) (8) (9) ()0) (I I) 

I 
(12) (13) 

BLUE WHALES I 1965i66 I - - - - I - 1965 143 5 3 ·49 - -
I 

FIN WHALES 
1965,66 2,535 48 I ·89 7 8 I 4 1965 3,793 31 0·82 3 I 

OTHER BAlEEN WHALES 
1965/66 17,583 47 0·26 10 25 3 I 1965 4,714 29 0 ·61 s IS 

SPERM WHALES 
1965:66 6,1 IS 183 2 ·99 6 8 6 

I 
1965 17,064 251 l ·47 19 66 

()) 

Non.-{! ) The number shown of sperm whales taken in the Antarctic season includes the catch of the Antarctic pelagic expeditions nonh of 40' 
South Latitude. 

(2) The numbers shown of whales taken outside Anwctic do not include the catch of countries from whom no infractions reports were 
received. 



APPENDIX VII 

Li,it of Reports received L,y the Com111i.vsio11 d11ri11g th<' )'<'<Ir e11.led 31st A-fay, 1966 
(arranged under coulllrics or orga11i;::ationr alphabetically 11·itl, the date of 

r<'ceipts i11 bracket.r) 

l•ood and Agricullure Organb:ation or the Uniled Nations 
Currenl Bibliography for Aquatic Sciences and Fisheries. General Suhject 

Code and Physical Oceanography Classiiic;ition. F.A.O, Fisheries Technical 
Paper No. 46. Rome 1965 (2.7.65). 

The Stale or Food and Agricullure, 1965 (6.10.65). 
Bulletin or Fishery Stalistics. Summaries : Calches and Landings 1964 

(29.11.65). 
Yearbook or Fishery Statistics. Catches and Landings 1964 Vol. 18 (29.11.65) 
Bulletin or Fishery Statistics. • Summaries: Fi5hcry Commodities 1964 

(14.2.66). 
Yearbook or Fishery Statistics. Fishery Commodities 1964 Vol 19. (14.2.66). 
Bibliographic Material on the Fishes or Colombia and North Western South 

America. Compiled hy Enrique L. Diaz, Rome 1965. (7.3.66). 
Report on the effects or fishing on the Peruvian stock or Anchovy by L. K. 

Boerema and G. Saetersdal, F.A.O. Fisheries Division and I. Tsukayama, 
J. E. Valdivia and B. Alegre, lnstituto Del Mar Del Peru, Rome 1965. Fisheries 
Technical Paper No. 55. ( 13.4.66). 

Report on the efTects on whale stocks or pelagic operations in the Antarctic 
during the 1964/65 season and on the present status or those stocks by F.A.O. 
Fisheries Division, Biology Branch, Rome 1965. Fisheries Technical Paper No. 
59. 

Establishment, structure. fonctions and activities or international fisheries 
bodies. Ill-Regional Fisheries Advisory Commission for the South West 
Atlantic (CARPAS). Rome 1966. Fisheries Technical Paper No. 60 (25.4.66). 

Jodo-PaciOe Fisheries Council 
Proceedin;.;s I Ith Session. Kuala Lumpur, Malaysia 16th-31st October 1964. 

Section Ill, Symposium on increasing fish consumption through improved 
handling and distribution . I.P.F.C. Secretariat, F.A.O. Regional Ollice for 
Asia and the Far East, Bangkok 1965. (17.3 .66). 

Inter-American Tropical Tuna Commission 
Annual Report for the year 1964. (11.6.65). Bulletins Vol. II, Nos . I, 2, 3 

and 4. 

International Commission for the Northn-l'St Atlantic Fisheries 
Statistical Bulletin, Vol. 13 for the year 1963. Issued from the Headquarters 

of the Commission, Dartmouth, N.S., Canada 1965. (23.8.65). 
Annual Proceedings, Vol. 15 for the year 1964-65. Issued from the Head­

quarters of the Commission, Dartmouth, N.S., Canada. (14.2.66). 

International Council for the Exploration of the Sea 
Co-operative Research Reports Nos. 1-6. (4.4.66). 
Co-operative Research Report. Series B-Liaison Committee Report. 

(4.4.66). 
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International North Pacific Fishcril-s Commission 
Bulletin No. 16 (8 .10.65).; Uullctin No. 15 (9.11.65); Uulletio No. 17 (9.5 .66) 
Statistical Y earhook 196-t (7.12.65). 

National Institute of Ot'.eanoi:raphy 
Discovery Reports Vol. XXXIII, pp. )35-384 Development uf the Stolon in 

Salpa Fusifonnis Cuvier and Salpa Aspcra Cha111isso hy R. M. Sawicki 1966. 
Cambridge University Press. (4.4.66). 

National Oceanographic Council 
Annual Report 1964-65. Cambridge University Press. (7.4.66). 

North Pacific Fur Seal Commission 
Proceedings of the Eighth Annual Meeting, February 22nd-26th 1965. 

Tokyo, Japan. Issued from the Headquarters of the Commission, Washington, 
D.C. January 1966. ()0.3.66). 

Permanent Commission of the South Pacific 
IXa. Reunion ordinaria de la Comision Permanente del Pacifico Sur. Docu­

mcntos Paracas, LC.A., Peru 1-14 Enero 1966. (9.3 .66). 

United Nations Educational, Scientific and Cultural Organization 
Intergovernmental Oceanographic Commission; International Indian Ocean 

Expedition Information Paper No. 13. (6. 7.65); Information Paper No. 14. 
(18.10.65). Technical Series Manual on International Oceanographic Data 
Exchange 1965. ( 12.8.65). 

Technical Papers in Marine Science No. I First Report of the Joint Panel on 
Oceanographic Tables and Standards held at Copenhagen 5th-6th October 
1964 sponsored by U.N.E.S.C.O., l.C.E.S., S.C.O.R., 1.A.P.O. (12.8.65). 

Technical Papers in Marine Science No. 2 Report of the First Meeting of the 
Joint Group of Experts on Photosynthetic Radiant Energy held at Moscow 
5th-9th October 1964 sponsored by U.N.E.S.C.O., S.C.O.R .. l.A.P.O. (12.8.65). 

International Marine Science, Volume Ill, No. 2 June 1965. (6.9.65). Inter­
nationa l Marine Science, Volume Ill, No. 3 October 1965. (19.11.65). Inter­
national Marine Sdence, Volume Ill, No. 4 February 1966. (15.3.66). 

Brazil 
Dolet im Da Estacao De Uiologia Marinha Da Universidadc Do Ceara Nos. 

1-4. (2.7.65); No. 5 1962. (2.7.65); No. 6 1964. (2.7.65). 
Arquivos Da Estacao De Diologia Marinha Da Universidadc Do Ceara 

Volume I No. I Junho 1961. (2 .7.65); Volume I No. 2 Dezembro 1961. (2.7.65); 
Volume II No. I Junho 1962. (2 .7.65) ; Volume II No. 2 Dezembro 1962. (2.7.65); 
Volume Ill No. I Junho 1963. (2 .7.65); Volume Ill No. 2 Dezembro 1963. 
(2 .7.65); Volume IV No. 2 Dezembro 1964. (28.9.65); Volume 5 No. I Junho 
1965. (17.1.66). 

Canada 
The Canadian Fish Culturist, lssue Thirty-Four, May 1965. Published at 

Ottawa by the Department of Fisheries of Canada. (5.8.65). Issue Thirty• 
five . (24.3 .66). 
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Fxploilation and conservation of Harp and I l(,nd Seals by D. E. Sergeant, 
Fisheries Research BoarJ of Canada, Arctic Biological Station, Ste. Anne de 
Bellrvue, Quebec. The Polar Record, Vol. 12 No. 80 p. 541-551. (14.9.65). 

Migrations of Harp Seals Pagophilu~ GroenlanJicus (Erxleben) in the 
Northwe~t Atlantic by D. E. Sergeant, Fi sheries Research Uoard of Canada, 
Arctic Biological Station, Ste. Anne de Bellevue, Quebec. Journal Fisheries 
Research Board of Canad:i, Vol. 22, No. 2, 1965. (14.9 65). 

Cranial Variation in the Harp Seal Pagophil11s Groenlandicus (Erxlen 1777). 
A. V. lablokov and D. E. Sergeant, l11slil11le of Animal Morphology of lhe 
Academy of Sciences of the U.S.S.R. (Moscow) and the Arctic Biological 
Station of the Fisheries Research Board of Canada (Montreal). (14.9.65). 

France 
Annee Geophysique Internationale : Expedition International de !'Ocean 

lndien. Circulation Superficielle dans L'Ocean lndicn. Resultats de mcsures 
faites a l'aide du courantomelre a eleclrodcs remorquees G.E.K. cntre 1955 
et 1963. Mesures et depouillements effectues par Jean Marlin, Pierre Guibout, 
Michel Crepon et Jean-Claude Lizeray. Presentation des Observations par 
Michel Crepon, Laboratoire d 'Oceanographie physique du Museum national 
d'Histoire naturelle. Extrait des Cahiers Oceanographiques, XVII, Supplement 
No. 3 (1965). (18.10.65). 

Japan 
Ocean Research Institute: University of Tokyo. Catalogue 1964-1965. 

December 1965. (28.4 .66); Collected Reprints 1964 Volume 3. (28.4.66). 
Scientific Reports of the Whales Research Institute. No. 19, April 1965. The 

Whales Research Institute, Tokyo, Japan. (2.8.65). 

Korea 
Annual Reports of Oceanographic Observations. Volume 12 1963 ( 1.10.65); 

Volume 13 1964 (9.3.66); Fisheries Research and Development Agency, Re­
public of Korea. 

Netherlands 
Netherlands Commission for International Nature Protection. A Hundred 

Years of Modern Whaling. Prof. Dr. E. J. Slijper. (12.4.66). 
Waarnemingen Van Walvissen Door Opvaredcn Van Schepen Door. Prof. 

Dr. E. J. Slijper, Drs. W. L. van Utrecht, Dr. C . Naaktgehoren. Workgr0ep 
Walvisonderzoek Zoologisch Laboratorium der Universiteit Te Amsterdam. 
(12.4.66). 

Walfang und Angewandte Walforschung. Von Prof. Dr. Everh . Johannes 
Slijper, Amsterdam. (12.4.66). 

Norway 
Hvalr~dets Skrifter, Scientific Results of Marine Biological Research . Edited 

by Universitetets lnstitutt for Marin Oiol0gi and Statens lnstitull for Hvalfor­
skning No. 48 Essays in Marino Physiology. Presented ·10 P. F. Scholander in 
honour of his sixtieth birthday. Oslo 1965. (6.12.65). 

A Right Whale (Balaena Sp.) in all probability a Greenland Right Whale 
(Balaena Mysticetus) observed in the Darents sea by Age Jonsgard. Reprinted 
from Norsk Hvalfangst-Tidemle 1964, No. 11 p. 311-313. (6.12.65). 
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l:v1dcncc for mass strandings of the False Killer Whale (Pseudorca Crnssi­
dcns) in the Eastern North Pacific Ocean by l~Jward Mitchdl. Los Angeles 
County Museum. Reprinted from Norsk llvalfangst-Tidcm.lc 1965, No.I! 
pp. 172-177. (25.1.66). 

Progress Report on Sperm Whale Resea rch in the Southeast Pacific Ocean 
by Rohert Clarke, National Institute of Oceanogra phy, United Kingdom, 
And io Aguayo L., Estacion de Hiologia Marina de Mn11tc111ar dr la UnivcrsiJad 
de Chile and Obla l'aliza G ., lnstituto del Mar dcl Peru, Peru . Reprinted from 
Norsk Hvalfangst-Tidende 1964, No. 11 pp. 297-302. (26.5.oo). 

Hrydc's whale in the Southeast Pacific by Robert Clarke, National Institute 
of Oceanography, United Kingdom anJ Anelio Aguayo L. [staciun de lliologia 
Marina de Montemar de la Unidersidad de Chile, Chile. Reprinted from 
Norsk Hvalfangst-Tidende 1965, No. 7, pp. 141-148. (26.5.66). 

Southern right whales on the coast of Chile by Robert Clarke, National 
Insti tute of Oceanography, United Kingdom. Reprinted from Norsk Hvalfangst­
Tidende 1965, No. 6 pp. 121-128. (26.5.66). 

U.S.A. 
Oceanography from Space. The Woods Hole Oceanographic Institution, 

Woods Hole, Massachusetts, U.S.A. (8.6.65). 
Catalogue of Data in World Data Center A Oceanography. Supplement No. 2 

1st July 1964-3lst December 1964; Supplement No. 3 Isl January 1965-30th 
June 1965. (23.12.65). Supplement No. 4 I st July 1965-3 I st December 1965 
Washington, D.C. , U.S.A. (7.4.66). 

Ca talogue of Publications in World Data Center A Oceanography. Publica­
tions received during the period 1st July 1957-Jlst December 1964. Washington, 
D.C., U.S.A. (23.12.65). 

Ciencia lnteramericana Vol. 6 No. J Mayo-Junio 1965. (6.9.65); Vol. 6 
Nos. 4-5 Julio-Octubre 1965. (23.12.65); Vol. 6 No. 6 Novicmbre-Diciemhre 
1965. (16.5.66). 

Contributions in Science No. 78 December 30th, 1963. Los Angeles County 
Muse um. (25.1.66). 

Bulletin Vol. 62 Part 4. Southern California Academy of Sciences, Los 
Angeles. (25.1.66). 

Fossil collecting on San Clemente Island : Edward D. Mitchell, Jr., and Jere 
H. Lipps. Reprint from Pacific Discovery (Vol. XVIII No. J May-June 1965, 
pp. 2-8). California Academy of Sciences, San Francisco. (25.1.66). 

Venezuela 
Boletin del lnstituto Oceanografico de la Universidad de Oriente Volumen 

I Numeros I and 2, 1961; Volumen II Numeros I and 2, 1963; Volumen Ill 
Numeros I and 2, 1964; (15.6.65); Volumen IV Numero I, 1965 (12.5.66). 
Lagena Numero 6, 1965, Lagena (Iodice) 1964. (25.8.65) ; Lagena Numero 7, 
1965. (12.5.66). 
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Tuu SIIOWINO On. PltooCJCTtON rn:. 195~/56 to 1965i66 APPENDIX vm 

ANT AR.C'!IC PELAGIC WHALINO Land Stations Outside the 11 TOTAL 
Solllh Georii& Antarc:tic: 

Year No. o( No. of No. of Oil Oil produaioa Oil producuoa I Oil production 
(!) Baleen floatina No. of humpbacks blue whale produaion ia barrels ia batrels in barrell 

season fa.c:torics catchers mca(3) UDits (4) ia barrels (2) (2) (2) (2) 

1955/56 1 Jao. 56-
4 Mar. 56 19 2S7 1,432 14,874 2.134,808 172.363 604,445 2.911 .616 

1956i'1 I 1 !an. 51-
16 Mat. 57 20 :w 679 14.745 2.098,854 148,068 682,163 2.929,085 

1951/58 7 Jan. 58-
16 Mat. 58 20 237 396 14,850 2.146.206 171,432 731,331 3.043.969 

1958/59 7 Jan. 59-
16 Mat. 59 20 235 2,394 15,300 2.050.241 102,418 761.988 2.914.647 

1959/f,O 28 Dec. 59-
7 April 60 :0 2.."0 1,338 15,512 2,050.892 91,546 733,192 2.881,630 

1960/61 28 Dec. 60-
7 April 61 21 252 718 16,433 2.123,157 109,727 692.852 2.925.736 

1961 /62 12 Dec. 61-
7 April 62 21 261 309 • 15.:,3 2.001,961 49,815 744.J76 2,796.152 

1962/63 12 Dec. 62-
7 April 63 17 201 270 11,306 1,495,i79 - 925,045 2,420.324 

1963/64 12 Dec. 63-
7 April 64 16 190 2 8,429 1,299,476 41,182 887.722 2.:22.917 

1964/65 120cc. ~ 
7 April 65 !5 172 - 6,987 1,017,611 45,805 929,194 1.992.610 

1965i66 12 Dec. 6.S-
7 April 66 10 121 I 4,090 633,747 9,964 (DOt yet 643,711 

I 
avaj~blc) 

L Tm 1'11.11 PJl4icaced i.a um c:o4un:ua CO¥• DOI oat, die AIICAlaac Seuoa. bu& &1ao me~ ou.caide lAII A.A&ataac &A CM NmGd ~f I.All cwo ,-n. Tba IMJ/66 ftru,na an pro-wonal. 
2. llan-oi-170 k.a. (..,_.bL t loq I0-1/016 ks.). 

Tho c:at<' ol bwn- ""'" (0 1962/6) - CODl\md IO Cllft&ill d&,o ud ,_ prollibkad. 
4. Th• t,Jue •~ un.a& caLCII limit~• 1.1,000 ia 19''1'6 an4 l4,J00 i.a 19'6i '1 to 19~1/SI. In J9Slt!9 to 19'9160, tbl limit to"•mia:I UM A.D:ia,,:ric pajqic: wb.1Hn1 C:Ounc.na eu " •CIC'() 

wuu. T"na liauc wu au.,pmded, m 1960161 &Dd JM!!'2. and. t~ to 10,000 l&QI.U ill 1963/64. No Q&Q Li.mat._ a..,...a upoa fM UM 19W/6.J NUOL bu& tbe limn •u (i.1'1.Mf r•­
du.ad ror me 1KS16' ..,... &o , , j()() wuu. 



APPENDIX IX 

eo•1-1----1'----¼--1---+--+---J----1f----+--+--+--~ 11--1- .1--1--11-1-·-";._-.::_11-1 

Mop of world showing Anlorclic areas and (dolled) r egions closed l'l 
foclory ships for lhe purpose ol laking and lreoling baleen wholes 

PrintcJ for Her Majc11y's S1a1io nery omce by Elliou Bros . & Yeoman Lid., Speke, Livcrf)OOI 
Dd. 018374 WO ~/67 Gp. 41◄ 
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