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International Whaling Conunission 
REPORT 1969-70 

I. Meeti11gs 

This report rela tes to the Twenty-first Meeting of the Commission held in 
London from 23rd June to 27th June 1969 under the Chairmanship of Mr. I. 
Fujita (Japan), to subsequent developments during the year, and to the meeting 
of the Scientific Committee held in London from 15th to 22nd June 1970 under 
the Chairmanship of Dr. D. G . Chapman (U.S.A.). Reports of these meetings 
are contained in Appendices Ill and IV respectively. 

2. Antarctic Cate!, Limitatio11 

Al its Twenty-first Meeting, the Commission agreed to a catch limit for 
baleen whales in the Antarctic for the 1%9/70 season of2,700 blue whale units; 
this was 500 units less than the catch limit for the 1968/69 season. The Schedule 
was amended accordingly a t that meeting. The season opened on 12th December 
1969 and closed on 7th April 1970 and the total catch in the season was 2,477 
units. 

3. The /969/70 Antarctic Catch 

Seven expeditions were operated in the Anlllrct ic. This compared with six 
expeditions in 1968/69: 

Japan 
Norway 
U.S.S.R. 

1968/69 
3 

3 

6 

/ 969/70 
3 
I (factory/catcher) 
3 

7 

The number of catcher boats operating in the 1969/70 season was 85 compared 
with 84 in 1968/69. These were distributed as follows: 

1968/69 /969/70 
Japan 38 38 
Norway I 
U.S.S.R. 46 46 -

84 85 

The total baleen whale catch in 1969/70 was as follows: 

Jap11 11 
Norway 
U.S.S. R. 

fJ/ue 
- (- ) 
- (- ) 
- (- ) 

Fin 
1,821 ( 1,821) 

4 (- ) 
1,176 (1,199) 

J/11111pback 
- (- ) 
- (- ) 
- (- ) 

Sei 
3,495 (3,495) 

22 (-) 
2,339 (2,281) 

Units 
1,493 ( 1,493) 

6 (- ) 
978 (979) 

The comparative catch in the 1968/69 season is shown in brackets. It will be 
seen that the total Antarctic pelagic baleen catch was S units more in 1969/70. 
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The distribution by geogrnphical areas (see Appc_ndix VIII) of the catch in 
blue whale units, with comparative figures for 1968/69 was as follows: 

1969/70 
1968/69 
Decrease 
Increase 

Area I 
(/20"-
60° 1V) 

77 
77 

Area II 
(60°W 

oo- ) 

232 
47 

185 

Area Ill 
(Oo-

700£) 
1,108 

571 

537 

Area JV 
(700-

JJ0°E) 
853 
986 
133 

Area V 
(/J0°E
l70° IV) 

242 
565 
323 

Area VJ 
(/70°-
120° IV) 

42 
223 
181 

The number of sperm whales caught by the Antarctic pelagic expeditions 
south of 40° soulh lalilude totalled 3,090 compared wilh 2,682 in 1968/69. 

The Iota! o il outpul for lhe 1969/70 Antarctic pelagic season, including sperm 
oil, was 461,285 barrels. Total oil production in 1968/69 amounted to 423,880 
barrels. The average catch per catcher's day's work by pelagic expeditions was 
0 -31 blue whale units compared with 0-30 in the previous season. There has been 
little variation in this average over the last five seasons. 

The average fin whale size was 66•4 feet compared with 66-6 feet in 1968/69 
and lhe average size of sei whales was 47.9 feel compared with 48-0 feel. T he 
average sperm whale size was 44-98 feel compared with 46-4 feet in the preceding 
season. 

No whaling operations were carried out by member govcrnmenls from land 
stations in the Antarctic during the 1969/70 season. 

4. Out.ride the Antarctic 

A total of 29,942 whales was caught outside lhc Antarctic. Of these 28,080 
whales were caught by the 6 fac tory ships and 17 land slalions which operated 
in 1969; and 1,862 sperm whales were caught liy the Antarc tic pelagic expedit ions 
north of 40° south la titude. Total o il production amounted to 817,732 barre ls. 
The comparable figures for 1968 were 31,565 whales, of which l , 120 were sperm 
whales caught by Antarctic pelagic expeditions north of 40° south lnlitude, and 
824,954 barrels of oil. 

5. North Pad.fie Whale Stocks 

The Group of Commissioners for the Nl•rth Pacific reached agreement lo 
continue lhe restriction of the catch of whales in that a rea. II agreed lhat the 
pelngic catch limit for lln whales should be 1,332 whales for 1970 (excluding the 
catch for the East China Sea). and for sci whales 4,924. This represented, in each 
case, a 10% reduction on the 1969 limit. For sperm whales, lhe limil was fixed 
at 11 ,273 whales, a rcd11clio11 of 10'70 on the 1968 catch. The catches of the land 
stat ions were not to exceed the levels established for 1969. 

6. A111e11dme11ts to the Schedule to the Co11ve11tio11 

At the Twenty-first Meeting of the Commission it was agreed (i) to amend 
paragraph 4(1)(a) to provide for lhc extension of the ban on the killing of blue 
whales in the North Atlant ic Ocean, and (ii) lo extend the provisions of paragraph 
6(1) forbidding the killing or allempting to kill humpback whales in the North 
Atlantic Ocean, in each case for a further period of three years. Porugraph 8(n) 
was amended to limit the total Antarctic pelagic catch for the 1969/70 season 
to 2,700 blue whale units. 

8 



1. Scientific /11vestiga1io11 of the Whale Stocks 

For a numher of years the Food and Agriculture Organization of the United 
Nations has provided a report on the effect of pelagic operations on the Ant
arctic whale stocks and the status of the stocks. These reports have been 
considered by the Scientific Committee in conjunction with analyses and assess
ments made by scientists fro m member countries. At the Twenty-first Meeting 
the observer from F.A.O. informed the Commission that F.A.O., afler reviewing 
its commitments in the various fields as well as the needs of the Commission, 
had reached the conclusion tha t now tha t several ualional delegations contained 
scie11tis1s in stock assessment and wilh the reduction in the catch quotas it was 
no longer necessary for F.A.O. to continue its regular reporting on the stale of 
the s locks. F.A.O. therefore wished lo withdraw fro111 regular s tock assessment 
work. II would howevt:r like lo continue lo sencl observers to the Commission's 
meetings, in particula r the scientific meetings, and occasionally contribute 
s tudies on specific subjects. The Commission expressed its deep apprecialion a nd 
gratitude to F.A.O. for its great contribution to the stock assessment work and 
for its intention to continue lo co-operate with the Commission in this work. 

Diflicult ies in forming a firm estimate of the sta lus of the fin whale stocks by 
the Scientific Committee arose from the difference in the methods and assump
tions used in their analyses by the scientific groups. A meeting of a working 
group of the Scientific Committee was held in Honolulu from 13th to 25th 
March 1970 lo review the methods of fin whale stock assessment. The Report 
of I his meeting is given in Annex C to Appendix IV. 

During the same period the Committee's working group met to study sperm 
whale biology and methods of assessment of sperm whale stocks. The group's 
report on this subject is given in Annex D to A ppendix IV. 

8. Cullectiou of Biological Data 

The Commission accepted a proposal of the Scientific Committee that the 
Bureau of International Whaling Statistics be asked to act as a central agency for 
the colltct ion and processing of ca1ch, effort and length distribution data 
for whale stock assessment. The Bureau has agreed to undertake the work for 
which funds are being made available to the IJureau by the Commission. F.A.O. 
and the National Institute of Oceanography of the United Kingdom are 
co-operating in this work. 

9. £co110111ic Studies of Whaliug Operations 

The Commission was advised by F.A.O. tha t lhe post11on WilS unchanged 
from the previous year, viz., tha t the da ta collected had so far been insuffic ient 
lo enable a report lo be prepared. The Commission decided not to pursue the 
mailer at present. 

10. Fi11a11ce 

The Commission reviewed its financial position at the Twenty-first Meeting 
and approvt:d (i) subjc<.:t lo audit , the slalemenl of income and expenditure for 
the financia l year ended J ls l May 1969 and (ii) the budget for 1969/70. It 
cJccidtcJ that the Extra-ordinary BucJget should be discontinued since the funds 
allocated to it were now exhausted and the particular specia l whale stock 
inves1igu1ions for which it had been established were largely completed. 

The to ta l expem.l iture for 1969/70 was esti111ated lo lolal £6,560. T his in
cluded a contribut ion of £500 lo the National Institute of Oceanography 
towards the cost of whale marking which in recent years has been paid from the 
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Extra-ordinary Budget; and a payment of £500 lo the Uurcau of International 
Whaling Statistics for the collection and processing of catch effort and length 
distribution data on whales. An income of £5,250 was expected from 15 Con
tracting G overnments contributing £350 each, the balance to be met from the 
accumula ted balance. 

A copy of the a111lited accounts for 1969/70 is shown al Appendix V. Ex
penditure was £6,630 compared with £4,745 (Ordi11ary Dudgcl) and £1,068 
(Extra-ordinary Dudgel) in the previous year. Income amounted to £5,250 which 
inclmleJ the Oat ra te co11trib11tions from the Contracting Governments and 
£45 1 from interest on capital invested during the year. There was a balam:e in 
hand at the end of the yeur of £4,392. 

11 . Na1io11al Quotas 

The Commission was advised that represenlalives of Japan, Norway and the 
U nion of Soviet Socialist Republics met i11 London under the Chairmanship or 
Mr. R. G. R . Wall and agreed on a quota distribution of the pelagic catl:h limit 
for the 1969/70 Antarct ic season fixed by the Commission at 2,700 blue ,vhale 
u11its (see para. 2). The following a llocations were agreed: 

Japan 
Norway 
U.S.S.R. 

I ,493 blue whale units 
231 blue whale units 
976 blue whale units 

The Agreement operated until the end of the 1969/70 season. 

12. l11fraclio11s 

Appendix VI of this Report gives a summary of infractions of the Convention 
reported by Contracting Governments in respect of the 1969/70 Antarct ic 
season nnd the 1969 season in waters outsicte·the Anta rctic. 

13. Permits to take Whales for Scie111ific Purpo.res 

T he Commission was no t ified during the year of the following permits under 
Artkle VIII of the Convention: 

Ca11atla 

(i) A permit for the taking of not more than 20 humpback whales for sc:ienlilic 
purposes. 

(ii) A permit for the laking of not more than 20 humpback whales for scientilic 
pu1poses.• 

(iii) A permit for the laking uf nol more than 40 fin whales for scientific 
purposes. 

Japan 
(i) A permit for the taking of 9 pigmy blue whales for research pur·pl1Ses. 

(ii) A permit for the laking uf up lo 5 lactat ing sei whales and c,,lves or suckling 
whales nccompanicd thereto for research purposes. 

U.S.A. 
(i) A permit for the taking of no t more than 100 sperm whales for research 

purposes. 

• Thi~ peronil was issucJ a, ii had nol been pussible lo obtain llu: requisite n11111l>cr or 
h umpback whales under (i) which was i~sucd on 26th May 1969. 
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(ii) A permit for the a ttaching of acoustic beacons to humpback whales and to 
make observations on certain behaviour patterns o f the wha les. 

(iii) A permit for the taking of 3 sperm whales for mainta ining in captivity for 
public viewing and research purposes. 

(iv) A permit for the taking and mainta ining it live in captivily not more than 4 
sperm whales and 2 humpback whales for purposes of scientific studies. 

14. IVitlulrmral of Member Co1111try 

The Commission was notified during the year by the Deposito ry Government 
of the withdraw.i i of the Government o f the Nelherlands from the International 
Whaling Convention 1946. The wilhdrawal becomes effective 0 11 301h June 1970. 

15. Co11sti111tio11 

The consti1111ion of the Commission al the T wenty-first Meeting is shown in 
Appendix I and that of the Technical, Scientific.: and f-inance and Administrat ion 
Committees in the Chairman's Report o f the meeting in Appendix Ill. 

II 

R. STACEY 
Secretary to 11,e Co111111issio11 



APPENDIX I 
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Ref: AP XX I 

!)ear Commissioner, 

APPENDIX II 

Circular Leifer to all Commissioners 
Agenda: Twe11ty-first Meeti11g, /969 

23rd April 1969 

I enclose two copies of the Agenda for the Twenty-first Meeting of the 
Commission to be held at Riverwalk House, Millbauk, London, S.W. I, from 
23rd June to 27th June 1969. The opening session wilt begin on Monday, 23rd 
June at 10.30 a.m. • 

The Agenda has been amended in the light of comments received on the draft 
provisional agenda circulated with my letter of 21st March 1969. 

1l1e amendments which provide for consideration of the blue whale unit and 
possible action in connection with the International Observer Scheme hllve been 
made at the suggestion of the United States Government and the proposal 10 
amend parngraph 11 of the Schedule has been made by the Japanese Govern
ment. The Japanese Government explains that its reasons for amending 
paragraph 11 are: 

I . (i) Since restrictive measures have been a lready taken in the Pacific Ocean in 
terms of the number of factory ships and whale catchers, and the catch of 
whales and the period of whaling by factory ship type whaling, there will be 
no possibility o f increased intensity of whaling activities in the North 
Pacific, even if a factory ship which has been used during a season in the 
Antarctic for the purpose of treating baleen whales is used again in the North 
Pacific for the same purpose within a period of one year from the termination 
of that season in the Antarc tic. 
(ii) With the strengthening of the catch restric tion of whales, both in the 
Antarc tic and in the North Pacific, it has been an increasingly heavy economic 
burden for the Japanese whaling industry to maintain two kinds of factory 
ships, one for the Antarctic aud the other for the North Pacilic, lo observe 
the provisions of paragraph 11. 

2. Proposed Draft Amendment 
I nserl the following after the phrase "in any o ther a rea": 

"except in the North Pacilic Ocean and its dependent waters norlh of the 
Equator". 

Copies of the financial statements referred to under Item 4 will be circulated 
as soon :,s possible after the end of the current financial year at 31st May 1969. 

A meeting of the Scient ific Commillce is being convened to commence on 
Monday 16th June 1969 and the report to be discussed under Item 6 will not 
therefore be available until the beginning of the Commission's meeting. 

A copy of the Agenda and this covering teller Me being sent lo each Con
trac ting Government. Further copies may be obtained 0 11 applica1io11. 

1 should be glad to be informed by the 13th June, or earlier if possible, of the 
names of a ll those who will be present al the Twenty-first Meeting on behalr of 
your G overnment. 

' . 
Yours faithfully, 

R. STACEY 
Secretary to the Cm11111issio11 



Agenda fur tlie T11•1mty-first Mt>eti11g to begin at JO.JO a .111. 011 
Monday 23rd June / 969 at Ri11enralk /louse, Lo11do11, S . W. I 

I . Ac.lc.lrcss of Welcome. 
2. Arrangements for meeting and adoption of Agenda. 
3. Appointment of Commillees. 
4. Finance and Administra tion : 

(a) lleview of the Commission's financial position (accounts for 1968/69 
covering Ordinary and Extra-ordinary Bue.Igel and Estim;ite for 1969/70 
10 be c irculated with Paper IWC/21/3). 

(h) llcview o f the level o f contribution and stock assessment levy from 
Contracting G overnments. 

5. Review of previous season's cntches. 
6. Report of the Scientific Commillcc (report 10 he c irculated as Paper 

IWC/21/4). 
7. Special scientific investigation of the whale stocks: 

(a) Reporls and action arising therefrom. 
(b) Arrangements for continuation of stock assessment work. 

8. Sperm whale stocks (paragraph 11 of Chairman's Report of 20th Meeting) : 
(a) Report or Scientific Committee. 
(b) Action arisi11g. 

9. North Paci fic whale s tocks (paragraph 13 of Chairman's Report of 20th 
Meeting): 
(a) Rtporl of Scientilic Commillcc. 
(h) lleporl of Commissioners of North Paci fic Whaling Countries. 
(c) Action arising. 

10. International Observer Scheme. 
11. Considerat ion of blue whale unit. 
12. Exclusion of the North Pacific Ocean and its dependent waters north of the 

Equator from the application of purngraph 11 of the Schedule. 
13. Economic studies of whaling regulations (paragraph 14 of the Chairman's 

Report of 20th Meeting). 
14. l11frac1ions (report to be circulated as Paper IWC/21/5). 
15. Technical Conunitlce Report (to be c ircula ted during meeting). 
16. Finance and Administra tion Commillee Report (to be circula ted during 

meeting). 
17. T wentie th Annual Report (a draf"I will be circula ted as Poper IWC/21/6). 
18. Amendments to the Schedule: 

(a) Paragraph I (a)- provision for extension or modilication of arrangements 
under the International Observer Scheme (arising out of Item IO). 

(b) Paragraph 4( 1)(a)--elltension of prohibition on killing of blue whales in 
the North Atlant ic Ocean after 24th February 1970. 

(c) Paragra ph 5- position of the Sanctuary. 
(d) Paragraph 6( 1)- extensiou or modifica tion of prohibition 011 the killing 

of humpback whales in the North Atlantic Ocean after 8th November 
1969. 

(e) Paragraph 7(a) and 8(d)- detcrmination of opening a11d closing dates 
of Antarctic pelagic balcc11 season. 

(f) Paragraph B(a)- pclagic catch limit in the Antarctic for 1969/70 by 
species or by blue whale u11its (blue whale units to be considered under 
Item 11 ). 

(g) Paragiaph 8(b), (c) and (d)-any amendment arising from consideration 
of blue whale: unit (Item 11). 

(h) Paragraph I I- exemption of the North Pacific Ocean and its dependent 
waters north of the Equator from the prohibit ion on the use of the 
factory ships :1s prescribed in this paragraph (arising out of Item 12). 
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(i) Provision for rest riction uf the catch o f sperm whales (a r ising out of 
lh! Rl 8). 

(j) Provision for restrict ion of the 1.:atch of whales in the North Paci lk 
(a rising out of llem 9). 

19. Oate a nd place of next meeting. 
20. Reports from observers and appointment of observers for 1969/70. 
21. i\rrnngcments fur Press Release. 
22. Any other business. 
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APPENDI X Ill 

C IIAIRM AN'S R EPO RT OF T HE TWENTY-FIRST M EETING 

I. Date a/Ill Place 

The Twenty-first Meeting of the Interna tiona l Whaling Commission was held 
a t Riverwalk House, Millbank, London, S.W. I , from 23rd to 27th June 1969. 
The proceedings were conducted by the Chairman. Mr. I. Fujita (Japan). 

2. Represe111a1io11 

Commissioners and Delegates of Contracting Governments represented 
Argentina, Australia, Canada, France, Japan, Mexico, New Zealand, Norway, 
South Africa, Union of Soviet Socialist Republics, United Kingdom and the 
United States of America. Observers attended from Chile, Italy, Portugal, the 
Food and Agriculture Organization of the United Nations, the Fauna Pre
servation Society, the Internationa l Council for the Explorat ion of the Sea, the 
Interna tional Society for the Protection of Animals, the International Union for 
the Conservat ion of Nature and Natural Resources amt the World Federation 
for the Pro tection of Animals. 

3. Adclress of Welcome 

At the opening session an address was given by Mr. Norman Buchan, the 
Joint Parliamentary Under-Secretary of State for Scotland. Mr. Buchan 
referred to the fac t tha t this was the twenty-first meeting of the Commission and 
remarked tha t in the ord inary course a twenty-firs t birthday is regarded as a 
milestone calling for celebrat ions o r congratulations. He was no t sure whether 
this would be entirely appropria te recalling the high ideals and aspirations that 
inspired the Commission in its early days for the rational exploitation of com
mon resources under international cont rol, contrasting with events which had 
led to the withdrawal of two count ries from pelagic whaling in the Antarc tic, 
joined last winte r by ano ther great whaling nation. But the flame started in 1946 
st ill burned and he thought the Commission could congratulate itself on the rac t 
that bul for its work the whale stocks in some :ireas might well have been 
extinct a ltogether and tha t thro ugh the deliberations of the Commission there 
had been a greater readiness among member countries to recognize the danger 
signals and take action in t ime. He trusted tha t with the renewed vigour of 
111aturi ly the Commission would tackle the continuing proble111s of conservat ion. 
The important agreement reached last year to restric t the catchi11~ of fin and sei 
whales in the North Pacilic- the only large pelagic whaling area outside the 
Antarc tic-was perhaps a happy augury for the next 21 years. 

4. Dr. Re111i11gl011 Kellogg 

The death was reported of Ur. Kellogg, the lirst Chairman of t he Commission 
and the United States Commissioner until 1965. Tributes were pa id to the 
contribution of Dr. Kellogg to the work of the Commission and the meeti11g 
stood in si lence to his memory. 
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5. Adoptio11 of Agenda 

The agenda was adopted on the proposal of the Commissioner for the 
U.S.S. R. seconded by the Commissioner for the United States. 

6. Review of Previous S easn11's Catches 

Statistics rela ting lo the catch outside the Antarct ic in 1968 and the catdi in 
the Antarc tic in 1968/69 prepared by the Bureau of International Whaling 
Statistics were dis tributed. The delega te for Norway presenled ll report 011 

behalf of Mr. Vangstein, the Director of the Bureau, who was unable to be 
present. I le said tha t three Japanese and three U.S.S.R. expedit ions participated 
in the Antarctic season of 1968/69. They limited their catches to the quotas 
allotled to them under the quota agreement. The tolHI catch was 2,469 blue 
whale units, 731 less than the to tal limit of 3,200 units, this 731 being the quota 
allo tted lo Norway and not taken up. The activit ies of the expeditions were 
brought to a close before the oOicial closing date, 7th April. There was a marked 
cha nge in the relation between the sci and fin whale catches in the past season; 
in 1965/66 it was 7-6: I , in 1967/68 4-8: I and in the last season 1-9: I. The activities 
of the expeditions moved somewhat eastwards and northwards compared wi th 
the previous season. In Areas IV and V about 63 per cent of the to tal catch in 
terms of BWU was taken as against auout 47 per cent in 1967/68. About 2,680 
sperm whales were caught in the Antarctic and 1,225 on the journey 10 and 
from those areas. Outside the Antarctic the largest catch is made in the North 
Paci!ic. Six pelagic expeditions, three from Japan and three from U.S.S.R., 
caught 1,717 blue whale units and 12,542 sperm whales. Mr. Vangstein said that 
reports on the ca tches outs ide the Antarctic were often received very late and the 
Bureau had to process them at the same time as the statistics from the last 
Antarctic season. In order to facilitate the work of the Bureau substantia lly he 
asked the Commissioners to use their best efforts to have the data concerning 
the catch outside the Antarctic forwarded to t~,e Bureau as soon as possible. 

7. Scientific Co111111it1ee 

The report by the Scientific Committee which met under the Chairmanship of 
Dr. L>. G . Chapman (U .S.A.) is contained in meeting document IWC/21/4. 

8. /11vestigatio11s of Whale Stocks 

A report on baleen whale stocks in the Antarctic during the 1968/69 season 
was provided hy F.A.O. and this was examined by the Scientific Committee in 
conjunction with whale po pulation studies in that area prepared hy scientists of 
member countries. The report by F.A.O. was the la test in a se ries of annual 
reports on the stale of the Antarctic stocks prepared for the Commission by the 
Organization. The o hser l'CI" from F.A.O. informed the Commission that r.A.O .. 
after reviewing its commitments in the various fields as well as the needs of the 
Commission. had readied the conclusion that now that several national delega
tions contained scientists in stock assessment and with the reduction in the catch . 
quotas it was no longer necessary for F.A.O. to continue its regular reporting on 
the stale of the stocks. F.A.O. therefore wished lo withdraw from regular stock 
assessment work. It would however like to continue lo send observers to the 
Commission's meetings, in particular the scienlilic meetings, and occasionnlly 
contribute studies on specific subjects. T he Chairman expressed on bclialf of 
the Commission its deep appreciat ion nnd gratitude to F.A.O. for its great 
contributiun to the stock assessment work of the Commission and fur its 
intenlhln to continue to co-operate wi th the Commission in this work. 
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9. Pe/11gic Catch limit in the Antarctic 

The Scientific Committee had ugreed on un estimate of 5,000 whales (833 blu, 
whale units) for the 1969/70 sustainable yield of sei whales in the Antarctic but 
was unable to reach agreement on the yield or fin whales for which the estimates 
ranged from 1,000 to 5,600 whales. The difference arose in methods and as
sumptions and the Scientific Commillee proposed that it should meet early in 
1970 to discuss and review methods and assumptions of fin whale stock assess
ment when these questions would be studied in greate r deta il and more precise 
estimates obta ined. The Commission accepted the Technical Committee's 
recommendation that pending the more precise estimates lo be made al the 
meeting early in 1970 the Antarctic catch limit in 1969/70 should be 2,700 blue 
whale units. ll was accordingly agreed unanimously to amend paragraph 8(a) 
of the Schedule lo the Convention by deleting" 3,200" and substituting "2,700" 
and deleting " 1968/69" and substituting" 1969/70." 

IO. Exclusion of the North Pacific Ocea11 11111/ its Depende11t Waters North of the 
J:.q11ator from the Restrictions on the Use of the A11tarctic Factory sl,;ps 

The Japanese delegation had discussed this matter with o ther delegations 
concerned and because of the agreement on North Pacific whaling they had 
decided to withdraw their request tha t paragraph 11 of the Schedule be so 
amended as to allow factory ships lo be used in the North Pacific immediately 
after service in the Antarctic. They int imated, however, that they would 
resubmit the proposal at the 1970 meeting. 

11 . Le11gth of Antarctic Season 

The Commission accepted the Technical Committee's recommendation that 
there should be no change in the opening and closing dales of the baleen 
whaling season in the Antarctic. 

12. 71,e Sa11ct11ary 

The Commission accepted the Technical Committee's recommendation tha t 
the Sanctuary should remain open in 1969/70. 

13. Nnrth Pacijic Whale Stocks 

The Technical Committee reported tha t agreement had been reached by the 
Commissioners for the North Pacific countries on catch limits for the 1970 
season for the pelagic fleets for fin , sci and sperm whales. The catch limit for fin 
whales would be 1,332 whales and for sei whales 4,924 whales, in each case a 
IO% retluction on the 1969 limil. The fin whale quota could be converted lo sci 
whales and vice versa, in terms of blue whale units, provided that the lolul catch 
of either species did nol exceed the 1969 quota for tha t species. ror sperm whales 
the limit would be 11 ,273 whales, a 10% reduction on the 1968 catch. The whale 
catches of the land stations or Japan and the U.S.A. would not exceed the levels 
established for 1969. The Commissioners had also agreed that the countries 
would e,cerl their best efforts to put into effect observer schemes for both pelagic 
and land station whaling. 

14. Sperm Whale Stocks 

The Scientific Committee had reported tha t the principal new information on 
sperm whale stocks related to the North Pacific where it recommended no 
further increase in the catch. In view of the ugreen1ent to limit the ca1d1 in the 
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North Pacilic the Technical Committee did 110 1 make 11ny recommendalio n to 
the Commission. Because of the lack of assessment of sperm whale stocks 
except in the North Pacific the Scientific Commillee proposed to hold a meeting 
early in 1970 lo study sperm whale biology and methods of assessment, and if 
possible to make assessments for all stocks. 

I 5. llllemalional Observer Scheme 

The North Pacific co1111tries had reporled their intention lo exert their best 
efforts to put into effect observer schemes. Several counlries indicated their 
willingness lo co-operate with o ther countries in other areas in receiving 
observers and the Chairman urged the counlries concerned to implement the 
International Observer Scheme at the earl iest upporlunity. 

16. Blue Whale Unit 

The Scientific Committee reanirmed its opinion that from the viewpoint of 
maintaining all stocks, it was desira ble 10 set separate quotas by species for the 
Antarctic catch rather than in terms of blue whale units. T he Technical Com
millee did not recommend any action in regard to the Schedule but felt the 
Commission should keep a watchful eye on the situalion. 

17. £co110111ic Studies of IVl,a/ing Regulations 

T he Technical Committee rcr orled that it had been informed by F.A.O. that 
there had been no progress on lhe economic studies. The Commission agreed 
that a fu rther rec1uest to F.A.O. would not be j uslilied a t present and I his ilem 
should be excludtd from lhe agenda for fulure meetings. 

18. fofractions 

The T echnical Commiltee appointed an Infractions Sub-Commillee to con
sider lhe reports on infractio ns of the Convenlion from the whaling countries. 
T he average number of infractions was about I •7 per cent of the tolal catch, the 
figures being much higher for sperm whales than for baleen whales. T he Com
millee urged countries to contin ue to try to hold the percentage of infractions 
down. 

19. Ba11 011 Killing Blue a11d 1/umpback Whales i11 Nor/I, Atlantic Ocean 

T he Scientific Commillec reviewed lhe dala rela t ing to the stocks or blue a nd 
humpback whales in the North Atlantic. From limiled evidence it seemed that 
there was some rebuilding of humpback stocks in the North-west Atlant ic but 
there was nothing 10 suggest any substantial increase elsewhere in the North 
Atlantic. It recon1mended that the present ban on ki lling blue whales in the 
North Atlanlic, which terminates on 24th February 1970, and that 0 11 killing 
humpback whales in the North Allanlic Ocean, which lcrminates o n 81h Novem
ber 1969, be extended for three years. In the meanlimc it urged that companies 
operaling in that area should provide s ighting data on the r rohibiled species. 
T he Technical Committee accepled the recommendalions and 0 11 lhe proposal 
or that Commillee the Commission agreed unanimously to ma ke the following 
amendments to the Schedule o r the Convention : 

paragraph 4( I )(a) 
delete the words after" North Allantic Ocean" and substitute for 
them "for three years ending on 24th f ebruary 1973" 
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paragraph 6(1) 
delete " 1969" and substitute " 1972" 

20. IJryde's Whale 

Al its meeting in 1968 the Scientific Commillee had suggested that sei whales 
and Dryde's whales should be recognized us distinct species and suggested 
.1mendrnents to the Schedule for this purpose. It requested that this item with 
the appropriate amendments to the Schedule should be put on the agenda for the 
next meeting. The Technical Committee endorsed this and the Secretary was 
asked to include it in the agenda for the 1970 meeting. 

2 1. 11,e Co111111issio11's l01J, Report 

The draft report which had been circula ted was approved subject to minor 
drafting amendments. 

22. Fi11u11ce 

The report of the finance and Ad111inistration Committee was considered by 
the Commission. 

a . '11,e statement of i11co111e and expenditure for 1968/69 
The statement of income and expenditure for the year ended 31st May 1969 

on the Ordinary JJ11dge1 showed that expenditure amounted to £4,745 compared 
with £4,571 in 1967/68. There was an increase in the cost of the annual meeting 
and the payment of the Secretary's sala ry was for a full year. On the o ther hand 
the cost of administra tion was down as a result of a reassessment of stuff times, 
as well as the expenditure on stationery, printing and postage. Income, apart 
from the contributions of £350 from each Contracting G overnment, included 
£247 from interest on investments. After the transfer of £86 to meet the excess 
expenditure in the Extra-ordinary Budget in accordance with the decisio n at the 
previous meeting, the balance at the end of the year was .t:752. 

On the Extra-ortli11ary D11dge1, expenditure on travel and subsistence in 
connection with stock assessment work in 1968 amounted to £568 :ind a con
tribution of £500 was made to the National Institute of Oceanography in respect 
of the whale marking work. The tota l expenditure was therefore £t,068 which 
was met from the balance of £982 brought forward from the previous year and 
£86 transferred from the Ordinary Budget. 

The statemi:nt of income and expenditure for 1968/69 was accepted 011 the 
proposal of the Chairman of the Finance and Administration Commillee (the 
Cornmis~ioner for Canada), seconded by the delegate for J:ipan. 

b. 11,e estimate for /969/70 

The estimate for the O1dinary Budget for 1969/70 showed an accumulated 
balance at the end of the year of £2,597. In addition the contrihution to the 
National lnstitull! of Oceanography for whale marking would amount to £500 
and the Scientific Committee had recommended the provision of £500 to enable 
the llureau of International Whaliug Statistil:s to undertake the collcdion und 
processing of catch, e ffort and length distribution data. The funds in the Extra
ordinary Budget were exhausted and it was decided tha t th is expenditure sho ulc l 
he met from the Ordinary Budget reducing the accumulated balance cxpcct.:il 
at the cud of the year tu t:1 ,597. On the proposi tion of the Chairnian of the 
Finance aud Administration Co111mi1tcc, seconded by the delegate for Japan, the 
Commission nccepted the revised estimate for 1969/70 (IWC/69/JU revised). 
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c. A111m111t of co11/rih11tiu11 

The Commission decided 0 11 the proposi tion or the Chairman or the Finance 
and Administrati,)n Commillee, seconded by the Commissioner for the United 
States, thnt there should be no change in the contribut ions from member 
countries for 1969/70. 

cl. 71,e fi11a11cial positio11 of the Bureau of llltemational Whali11g Statistii:s 

T he Finance and Administration Committee reported that the representative 
o r Norway had referred to the state111ent made to the Committee at the 1968 
meeting ahout the financial position o r the llureau or lnterna tionnl Whaling 
Statistics. He said that his Government had taken measures to make funds 
available to enable the Bureau to continue until some o ther solution could he 
found. The Commission would be given ample and fair warning if and when it 
was necessary to chnnge these a rrangements. The Commission expressed its 
:ippreciation or the understanding shown and of the action taken by the 
Norwegian Government. 

23. Collrction of Biological Data 

The Finance and Administration Committee considered :i proposal by the 
Scientific Committee that the 0ureau of International Whaling Statistics should 
be asked to act as a central agency for the collection and processing or catch, 
e lTort and length distribution data and that the sum or £500 sho uld he ear
marked for payment to the Bureau for tha t part of the wMk it was able to under
take in the current year. The Committee agreed wi th the Scientific Commillee's 
proposal and, as recorded in paragraph 22h, to the inclusion o r £500 for tha t 
purpose in the revised estimate for 1969/70. 

24. Date and Place of Next Meeting 

The Commission accepted the Finnnce arid Administrntion Committee's 
recommendation tha t ils next meeting should be held in Londo n in the week 
commencing 22nd June 1970. 

25. Represe11tatio11 at Meetings of Other Orga11izations 

Invita tions were received for the Commission to send observers to the lnter
govern111c11tal Oceanographk Commission's sixth meeting to be held in Pa ris in 
September and to the meeting of the International Council for the Exploration 
or the Sea to be held in Dublin from 29th September to 8th October. It was 
agreed lhat the Chairman should a rrange in w nsultation wilh lhe Secretary for 
observers to a ttend these meclings on behalf of the Commission. 

26. Statements by Obsen,ers from Other Orga11izatio11s 

Statements were made by Mr. L. K. Doerema or the r ood and Agriculture 
Organization, Mr. A. J. Aglcn of the Internationa l Council for the Exploration 
of the Sea, Mr. R. S. R. Fitter or 1he Fauna Preserva tion Society, Or. C. W. 
Holloway of the International Union for the Conservation of Nature and Mr. 
C. Pla tt of the International Society for the Protection of Animals. A statement 
was made on the withdrawal of New Zealand from the Commission hy Mr. P. 
Cotton who attended on behalf or 1he New Zealand Government. 

27. Cou.rlilution of Com111it1ces 

The membership o r the Con11nission's Committees for the coming year was as 
follows: 



Tec/111irnl Co111111i11ee: Australia. Canada, France, Japan, Norway, South 
Africa, Union of Soviet Socialist Republics, United Kingdom and United 
States of America. Dr. J. L. Mcllugh (United Sta tes of America) was elected 
Chairman. 

Sde11tific Committee: Canada, France, Japan, Norway, Union of Soviet 
Socialist Republics, United Kingdom, United States of America, and the Food 
and Agriculture Organization uf the United Nations (Adviser). Dr. D. G. 
Chapman (United States of America) was elected Chairman. 

Fi11n11ce a11d Ad111i11istratio11 Co111111i11ee. The Chairman of the Commission 
nominated representatives from Canada, Japan, Mexico, Norway and the Union 
of Soviet Socialist Republics. Dr. W. M. Sprules (Canada) was elected 
Chairman. 

23 

I. FUJITA 
Chairman 



APPENDIX IV 

R EPORT OF TIIE SCIENTIFIC COMMllTEE 

I. The Committee met a t 10.00 a.m. on 15th June 1970 and following days 
in the Ministry of Agriculture, Fisheries and Food, London, under the Chair
manship of Dr. D. G. Chapman. 

2. There were present 
Australia 

Canada 

Japan 

Norway 
U.K. 

U.S.A. 

U.S.S.R. 

Observers: 

J. L. Bannister 
B. K. Dowen 
K. R. Allen 
E. 0 . Mitchell 
Y. Fukuda 
S. Ohsumi 
H.Omura 
A. Jonsg:\rd 
S. G. Brown 
R. Clarke 
R. Gambell 
Mrs. C. Lockyer 
N. A. Mackintosh 
D. 0. Chapman 
0. Rice 
M. V. lvashio 
V. M. Nikolaev 
L. K. Uoerema (F.A.O.) 
W. II . Dawbin (New Zealand) 

3. Before commencing the business of the meeting the Chairman referred to 
the death o f Professor Dr. Johan T . Ruud, a member of the Commillee since its 
inception and sometime Chairman. The Chairman asked the members lo stand 
in tribute to his memory. 

RESEARCH AND INFORMATION 

4. Progress reports and numerous other papers were available lo the Com
mittee. These are listed in Annex A with the numbers that were used to identify 
them. 

5. The Committee accepted the reports of the special meetings in Honolulu 
on Antarctic fin whale stock assessment and on sperm whale biology and s tock 
assessment. These are included as Anne,.es C and D lo this report. 

6. Mr. Drown provided II summary table (Annex E) showing the number nf 
whales marked by area and species in the past year. I le also presented u paper 
(Annex L) summarizing a study he had made at the Chairman's request on 

?4 



marking problems a nd possible alternative marks. This suhject was d iscussed 
thoroughly by the Committee. It was agreed tha t the Disco11ery mark o r some
thing rather similar to it is still the most feasible one. Some members would 
prefer to use it with a further increased charge. 

7. Dr. C larke called attention to his paper (AnneK M) which includes certain 
reco1111nenilations to avoid killing o r inj uring whales in the marking operation. 
Severa l members felt tha t different operations needed d ifferent rules but it was 
agreed tha t all responsible for marking operat ions should ta ke care to minimize 
injury of the whales. 

8. Dr. Ohsumi no ted the need for further investigations bo th of the rate of 
recovery of recaptured marks and of methods to improve the ra te of recovery of 
such marks. Members arc urged to carry out such studies. 

9 . Mr. llrow11 drew attention to the need for a locus to publish mark recovery 
da ta now that the Norwegian W/rali11g Gazelle is not being published. It was 
agreed tha t he should add this information to his annual report o n whale marking 
which is included as an AnneK to the Committee's report. 

10. The Committee recommends continuat ion of the co-ordina tion of the 
whale marking programme by N.1.O. and oft he Commission's financia l support 
to the interna tional marking scheme a t the previous level. 

11 . The Commiltec requests continuation of the sighting programme by 
S.C.A .R. a nd also requests the Secreta ry of the Commission to send a le tter 
of thanks to the part icipants. It agreed with Mr. Drown that it would be very 
desirable to have a full ana lysis of the last three season's observations prepared 
before the next meeting of the Commission. 

I 2. The Committee expressed its appreciation of the co-operation of whaling 
operato rs who have reported sightings of prohibited species a ncJ asks tha t the 
Secreta ry write asking for co-operat ion of other operato rs in this matter. 

13. The Committee received a report through Dr. JonsganJ on the status of 
data compila tion by the Bureau of Internationa l Whaling Stat istics. This has 
been delayed hccause of delays in correspondence on the specific data require
ments but the mailer uppears to be well in hand now. The first sumn1nrics have 
just been received. It was agreed tha t : 

(i) Past North Pacific sperm whale data need be prepared only in the same 
de tail on the NP-I, Nl'-2 anJ NP-) forms, i.e., leugth da ta would be 
summarized by country, a rea and season and no t by month and square as 
orginally requested. 

(ii) Current and future sperm whale data from the North Pad fic and all 
sperm whale data from 01her areas should be handled as originally 
requested (sec Annex F). 

(i ii) Summaries of early data should be prepared working backwards to 19-16/47 
with the o rder of priorit ies as specified las t year. In regard to the 4ucstion of 
net catcher days for sperm whale effort , rm:mbers agreed to look into the 
possibil ity of providing such da ta for all seasons. 

14. The Committee recommends that the Commission again budi;et £500 for 
support of the proposed data summarization by tl,e Dureau of Internat ional 
Whaling Sta tistics. 
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STATUS OF STOCKS 

A11tnrctic Bnleen Whales 

Fin Whales 

15. The Committee had the results of the special assessment meeting which 
reached agreement on a number of parameters including the morta lity rate and 
the population size in 1957/58- 1961/62. llowever there was disagreement on 
the present rate of recruitment and a number of o ther poi11ts were in doubt. 

16. Pa pers by Allen, Chapman, Doi et al. were reviewed . Allen used his least 
squares method to study a number of questions left unanswered at the I lonolulu 
meeting. In particular he examined a number of ways of expressing the re
cruitment ra te derived from age composition da ta. His analyses point lo a 
constant ra te of recruitment equal to 0-05 of the exploited stock and if M = 0-04 
r - M would then be 0-01. Ile explored the possibility tha t e fficiency has in
c reased faster than as measured hy changes in tonnage but concluded tha t 
ton nage is probably an accurate estimate of efficiency. He also showed tha t 
whales between birth and recruitment have a natural morta lity rate higher than 
tha t or older 011es and the rate a t the t ime of recruitment is intermedia te between 
these two rates. He reviewed the quest ion of dilference of natural mortality 
rates between sexes, but the results were contradictory and hence inconclusive. 
lie est imated the current sustainable yield, if r - M = 0-0 1, as 600 whales. 
I le considers the maximum probable value of r - M on these da ta as 0-02 
corresponding to a present sustainable yie ld of 1,200. 

17. Doi, O hsumi nnd Shi111aclw noted the slight increase in C PU E or fin 
whales in 1969/70 over 1968/69 as well as the more appreciable increase in fin 
whule s ightings. They examined the probable recruitment rate curve on the basis 
of the ngreemcnt reached at I lonolulu, taking into consideration the density 
dependence of the parameters concerned and indicated the recrnitn1t:nl rate 
increased with decreasing stock size. They recalculated the stock and recruitment 
using the age a t recruitment as agreed al Honolulu. From these they estimated 
the present susta inable yield to be 3,520 to 4,350. 

18. Chapman obtained estimates of the fin whale populat ion by a reas using 
the agreed to tals from the I lonolulu meeting. He also reviewed the C PUE data 
by areas and months when sci catches were minimal. For Area Ill this a nalysis 
suggests a moderate population decrease since 1962/63, for Area IV a small 
increase. Because of lack of da ta this analysis covers only the smaller part of the 
to ta l population but there is 110 evidence in this analysis to support on increase 
of r - M above 0-04. This is the rate tha t can be derived from the agreed 
popula t ion estimates fo r 1958/59 to 1961/62. lie estimated the susta inable 
yield for 1970/71 to be 2,600. 

19. Much d iscussion wns given to narrowing the dilferences of the estimates 
provided by the different scic11tists but the Co111111ittee was unsuccessful in 
reaching a single estimate for the sustainable yield in 1970/71 because of lack of 
good d irec t evidence. All members except Japan agreed that the recent level of 
fin whale catch in the Antarctic (2,700 average over the last five seasons) appeurs 
fairly close to the present susta inable yield. Japanese scientists believe the best 
estimate for 1970/71 is 3,520 to 4,350. 
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Sci Whales 

20. The Committee reviewed analyses of lhe sei whale slock by Doi, Ohsumi 
a nd Shimadzu a nd by Chapman. Doi ct al. noted the slight increase in C PUE of 
sci whales over that of 1968/69 and the appreciable increase in sightings. 
Chapman analysed the CPUE data by area, zone and month where appropriate 
and found lhe results rather contrndiclory. I le suggesled lhat the rate of net 
recruitmenl of sei whales needs to be s tudied further. Both estimates of present 
sustainable yield are about 5,000. The present to tal population level is above the 
level which gives maximum sustainable yield, !hough lhe popula tion is probably 
below this level in some areas. 

l1/11e, 1/umpback and Right Whales 

2 1. The Japanese scientists have made a careful analysis of sighting data of 
their scouting boats. An average of their estimates of population over the past 
fi ve seasons is as follows: blue whales 6,400 (including pigmy blue whales), 
humpback whales 1,700, right whales 1,500. No very clear trend is apparent in 
the s ighling data of lhese species. The Committee recommends thal lhe ban on 
taking lhesc species in the southern hemisphere be continued . 

Sperm Whales 

22. T he Commillee reviewed the special report on sperm whale biology and 
stock ussessmenl and agreed tha t a considerable ad vance had been made in o ur 
knowledge of this species. They-also had available a mathemalical model of 
sperm whale popula tion dynamics provided by Dr. Ohsumi. 

23. The Committee agreed tha t no sperm whale s lock assessment meeling be 
held during the nexl year but ii was suggested 1ha1 members should come to the 
next Scientific Committee meeling prepared 10 discuss the qucslion of further 
meetings on sperm whale biology and stock assessments. 

Sowhem 1/emisphere 

24. The Commillee obs1:rved lhat total catches in the southern hemisphere in 
lhe pasl lhree seasons have been : 

Seaso11 
1967/68 
1968/69 
1969/70 

Laud Statio11s 

Australia 

1967 
1968 
1969 

J ~ Total 
560 26 586 
585 73 658 
637 42 679 

• Chile, Drazi t and l'c ru. 
t Brazil and Pcru. 
t Peru. 

s of 40°S 
Total 
2,568 
2,682 
3,090 

N of 40°S 
Total 
1,288 
1,225 
2,300 

Combined 
Total 
3,856 
3,907 
5,390 

So111J, Africa 
cf ~ Total 

South America 
o ~ Total 

1,329 927 2,256 
997 2 14 1,211 
934 951 1,885 

27 

239 56 295• 
542t 

l ,447t 

Combined 
Total 
3,137 
2,41 1 
4,01 I 



Some members believe tha t some stocks in the southern hemisphere show 
signs of deplet ion and therefore the Comrnillce agrees that further an:ilyses 
should be carried out as soon as possible by national groups. New population 
models need to be developed and additional data summaries received from the 
0ureau of International Whaling Statistics and from F.A.O . Members are 
urged to supply f'.A.O. with the age-length keys st ill required. 

North Pacific 

25. In the North Pacific sperm whale catches have been 

1968 
1969 

Male 
12,740 
11,329 

Female 
3,617 
3,605 

Total 
16,357 
14,934 

The Committee studied a tentative analysis by Ohsumi, Shimadzu and Doi 
estimating that the present sustainable yield of males in t he northern part of the 
North Pacific Ocean is 4,290, and this male sperm whale stock has apparently 
now reached a level a t which there is little or no further surplus, assuming lhat 
the female population is sustained at present levels. These Japanese scientists 
also estimated the female stock in the whole North Pacific Ocean to be 123,800 
and the population level is still above the level of maximum sustainable yield for 
females. The ma,dmum sustainable yield of female sperm whales is estimated lo 
be 5,234. 

26. The Committee agreed that it is desirable to slow down the decrease of 
male stock in view of apparent e11ccssive catches and tha t further study should 
be made because of the uncertainty of estimates of the sustainable yield o f both 
sexes combined. The Commillee therefore recommends to the Commission that 
a further reduction in the c:itch of male sperm whales is desirable. 

North Pacific Balee11 Whales 

Fi11 a11d Sci Whalrs 

27. Catches of fin and sci whales in the North Pacific have been 

1968 
1969 

Fin whales 
1,882 
1,276 

Sei whales 
5,739 
5,158 

28. The Committee reviewed new assessments of both of these species 
prepared by Ohsumi, Shimadzu and Doi. These show that the present sustain
able yield of fin whales is about 1,300 and of sci whales about 3,100. 

29. f'urther in regard to sei whales this analysis shows the range of esti111ates 
of the present population to be 3'1, 110- 58,440 (average 46,275) and of the popu
lation that will give maximum susla inable yield to be JJ,080-47,560 (average 
40,320). It is fur ther stated that "present population levels are still above those 
which give maximum sustainable yields" but some members felt I hat this was 
not necessarily so in view of the c loseness of the lower limits. The Committee 
therefore wishes to remind the Commission of its sta tement of last year that 
"Since t he size of the surplus is uncerta in and higher levels of catch reduce the 
surplus more rapidly, the Commission is urged to take steps to ensure tha t the 
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sci whale stocks are not reduced to the level below thal giving maximum sus
tairn1ble yield. The danger of this can be reJuced if the level of catch is reduced 
from lhe present high level.'' 

Other Species 

30. Japanese sighling data show that the blue, humpback and right whale 
populations remain at low levels with no tendency to increase yet ohservable. 
The Committee agrees tha t they need continued to tal protection for a t least 
three more years. 

31. Rice reported that the California gray whale census leads to a population 
estimate of 8,000 to 13,000 (best estimate 11 ,000) and the counts have been 
a lmost identical for the past three seasons. The Committee urges continued 
research on the gray whale census. 

Norri, Atlantic Baleen Whales 

32. The Commillce reviewed the paper by Allen o n fin whale s tocks off the 
Canadian Atlantic coast (Annex H). No recommendations are made wi th 
respect to N orth Atlantic stocks. 

DATA COLLECTION AND OTIIER MATTERS 

33. The Committee expressed its thanks to the National Institute of Ocean
ography of the United Kingdom and Mr. Drown for efforts in distributing 
marking data and asks that N.1.O. continues to undertake this task. 

34. The Committee a lso expressed ils thanks to the F.A.O. and Mr. Doere111a 
for the provision of age data derived from age-length keys and age data for the 
H onolulu sperm whale meeting. Mr. Boerema assured the Commitlee tha t, a t 
leas t for the present, F.A.O. will continue to provide such age data using keys 
supplied by members, at no cost to the Commission. 

35. T he Commillee expressed its thanks to the Bureau of International 
Whaling Statistics and to Mr. Vangstein for co-operation in regard to the data 
summarization. 

36. The Committee noted wi th pleasure tha t the Commission plans to review 
the Schedule so that sei whales and Bryde's whales could be recognized as 
disti11ct species. The Committee hope tha t positive action is taken in this matter. 

SU MMARY ANO RECOMMENDATIONS TO TIIE COMMISSION 

A. Antarctic l1alee11 Whal<'S 

I. Ucspite the progress made a t the special meeting on tin whale stock assess
ment at llonolulu and despite much discussion al the present meeting, the 
Conunittee was unsuccessful in reaching a single est imate for the susta inable 
yield of fin whales in the Antarctic in 1970/71 because of lack of good direct 
evidence. All members except Japan agreed tha t the recent level of fin whale catch 
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in the Antarctic (2,700 avernge over the last five seasons) appears fairly close to 
the present sustainable yield. Japanese scientists believe the best estimate for 
1970/71 is 3,520 to 4,350. 

2. The estimated sustainable yield of sci whales in the Antarctic in 1970/71 
is about 5,000. The present total population level is above the level which gives 
maximum sustainable yield, though the population is probably below this level 
in some areas. 

3. The Committee reaflirms its opinion that from the viewpoint of maintaining 
all stocks, it is desirable to set separnte quotas by species for the Antarctic catch 
rather than in terms of blue whale units. 

4. The Committee sees no reason for closing the Sanctuary. 

5. In regard to the opening date, the Committee wishes to reiterate its re
commendation of the last five years that it would prefer to see no earlier opening 
date than the one now in force and sees no reason for recommending a ny change 
in the closing date. 

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

B. North Pacific Balee11 W/rafes 

7. The best estimate of the present sustainable yield of fin whales in the North 
Pacific (excluding the East China Sea) is about 1,300. It is recommended that 
total catches of fin whales at land s tations and in pelagic operations should be 
held below the estimated sustainable yield. 

8. The present sustainable yield of sci whales is about 3,100. While the present 
population level may be above that which will give maximum sustainable yield, 
the Committee suggests that at the present level of catches any such surplus will 
soon be depleted. The Commission is urged to take steps to ensure that the sei 
whale stocks are not reduced to a level below that giving maximum sustainable 
yield. 

9. The Committee recommends that the present ban on killing blue and 
humpback whales in the North Pacific be extended for at least three years 
beginning with the 1971 season. 

C. Sperm Whales 

10. Further analysis and new population models are needed for sperm whale 
stocks in the southern hemisphere. 

11. The Committee notes that the estimated present sustainahle yield of 
males in the northern part of the North Pacific Ocean is 4,290 and that the male 
sperm whale stock has now reached a level al which there is little or no further 
surplus, assuming that the female population remains al the present level. T he 
female population level is still estimated to be above the level of maximum 
sustainable yield. T he Committee recommends to the Commission that a further 
reduction in calch of male sperm whales is desirable. 
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Ge11eral 

12. The Commillce recommends continuation of the a rrangements with the 
Na1ional lnslitute of Oceanography whereby it acts as a central agency for 
whale marking data and recommends that the Commission continues to give 
fin ancial support to the inlernalional marking scheme at the previous level. 

13. The Committee recommends continual ion of the arrangements wilh the 
Bureau of International Whaling Statistics to acl as a central agency for the 
catch, effort and length distribulion data and recommends that lhe Commission 
budget £500 for 1his work. 

14. The Commillce recommends lhat the Commission request F.A.0. to 
continue to ncl as a central agency for biological data. 

15. The Committee recommends tha t the Secretary request continuation of the 
sighting programme by S.C.A. R. research ships and lhat lhe Commission 
request continued co-operation of the whaling companies in reporting sightings 
of prohibited species (at present blue, humpback, right and gray whales) in a ll 
areas. 
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ANNEX A 

SCIENTIFIC COMMITTEE 

Agenda for Meeting beginning 10.00 a.m. Monday 15th June 1970 
at Room 460, Great Westminster House, Horseferry Road, London S.W.1 

I . Research a11d /11/or111atio11 

I.I Progress reports, including reports relative lo special permits. 
1.2 Progress of whale marking and whale mark recoveries. Commission's 

contribution to whale marking. 
1.3 Reports of previous season's catches. 
1.4 Reports of the special meetings on Antarctic fin whale stock assessment 

and on sperm whale biology and stock assessment. 
1.5 Consideration of other data analyses. 
1.6 Sighting programme; consideration of forms for sighting data and of the 

data reports from 1969/70 season. 
1.7 Report on status of data compilations by Bureau of International 

Whaling Statistics. 

2. Status of Stocks a11d Reco111111e11datio11s to Com111issio11 

2.1 Southern baleen whales. Commission Agenda Item I 8(c), (e), (f). 
2. 11 Fin whales. 
2.12 Sci whales. 
2. 13 Other species including blue and humpl>ack whales. 

2.2 Sperm whales. Commission Agenda Item 8, 18(1). 
2.3 North Pacific baleen whales. Commission Agenda Item 9, 18(a), (d), (m). 

2.31 Fin whales. 
2.32 Sci whales. 
2.33 Other species including blue, humpback and gray whales. 

2.4 North Atlantic baleen whales. 

3. Data Col/ectio11 and Other Matters 

3. 1 Review of lhe arrangements for exchange of data and for collection by a 
central agency; continuation of stock assessment work. Commission 
Agenda Item 7(b). 

3.2 Sperm whale data collection and reporting. 
3.3 Definition of sci and Bryde's whales. Commission Agenda Item IO, 

18(g), (h), (k). 
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SC/22/1 
SC/22/2 
SC/22/3 
SC/22/4 
SC/22/ 5 
SC/22/6 
SC/22/7 
SC/22/8 
SC/22/9 
SC/22/IO 
SC/22/11 
SC/22/12 

SC/22/13 

SC/22/14 
SC/22/15 

SC/22/16 

SC/22/17 

SC/22/18 

SC/22/19 

SC/22/20 

SC/22/21 

SC/22/22 
SC/22/23 

SC/22/24 

SC/22/25 

2- 1.w.r.. 

ANNEX D 

SCIENTIFIC COMMITTEE DOCU MENTS 

Agenda 
Australia Progress Report 
Canada Progress Report 
Japan Progress Report 
Norway Progress Report 
South Africa Progress Report 
U.K. Progress Report 
U.S.A. Progress Report 
U.S.S. R. Progress Report 
Whaling in the Antarctic in the 1969/70 season. 
Antarctic season 1969/70 tables. 
Report or the special meeting on Antarctic fin whale stock 
assessment. 
Report or the special meeting 0 11 sperm whale biology and stock 
assessment. • 
Allen: Notes on the assessment of Antarctic fin whale stocks. 
Best: Two allopatric forms of Uryde's whale on the west coast of 
South Africa. 
Brou-11 : Consideration of the present technique of whale marking 
and future marking programmes. 
Clarke: The possibility of injuring small whales with the standard 
Discovery whale mark. 
Chapman: Analysis of 1969/70 catch and effort data for Antarctic 
baleen whale stocks. 
Lockyer: A new method of estimating age of sexual maturity in 
southern fin whales. 
Mitchell: Request for information on tagged whales in the North 
Atlantic. 
Ohsumi, Shimadw and Doi : The seventh memorandum o n the 
results of Japanese stock assessment of whales in the North 
Pacific. 
Ohsumi: A population model for sci whale in the North Pacific. 
Ohsumi: A trial to get mathematical models of population for 
sperm whale. 
Doi, Ohs11111i and Shimadm: Status of stock of baleen whales in the 
Antarctic 1970/7 1. 
Alle11: A preliminary assessment o f fin whale stuck of the 
Canadian Atlantic coast. 
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ANNEX C 

REPORT OF TllE SPECIAL MEETING O N ANTARCTIC 
FIN WHALE STOCK ASSESSMENT 

Honolulu, llawaii, I 3th-25th March 1970 

Participallts 

Age11cla 

A ustralia 
Canada 
Japan 

South Africa 
U.K . 
U.S.A. 

U.S.S.R. 

F.A.O. 

J. L. Bannister 
K. R. Allen 
T. Doi 
S. Ohsumi • 
R. Ohyama 
Y. Shimadzu 
T. lsogai 
P. 8. Dest 
R. Gambell 
D. G . Chapman (Chairman) 
D. W. Rice 
M. V. lvashin 
Y. B. Riazanlsev 
L. K. Doerema 

The revised agenda adopted for the meeting was as follows: 

I. Re-evaluatio n of information on dilTerent stocks. 
2. Review of age-length data and keys. 

(a) Pre-1962. 
(b) Post-1962. 

3. Estimates or natural mortality rate (M). 
4. Review and analysis of information on reproduction a nd recruitment. 

(a) Age of recruitment and maturity rate of pregnancy. 
(b) Reproduct ion and recruitment curves. 

5, Population estimates based on catch and catch-per-unit-of-elfort data. 
(a) Review of clfort and catch-pcr-unit-of-elfort. 
(b) Estimates from age-length keys. 
(c) ·oeLury-type estimates. 
(dJ Estimates based on catchability (q) methods. 
(c) Least squares estimates. 

6. Review a m.I analysis or marking data. 
7. Review and analysis of sighting data. 
8. Population level to obtain maximum sustainable yield, and maximum 

sustainable yield. 
9. Synthesis of results by several methods, including evaluat ion of comparative 

results both between areas and between species. 
IO. Other items rela ting to fin whale analysis. 
11 . Preparation of a report. 

Appendix I includes a list of papers submitted to the meeting. 



Acknowledgc111e11ts 

Particular thanks a re due to Mr. R. Shomura, Director, and the secreta rial and 
computing staff of the Dureau of Commercial Fisheries for their hospita lity 
and the provision of the excellent facilities for the meeting, which did much to 
assist our work. 

I. Stock units 

The group reviewed information in F/ 1 on whale movements as indicated by 
mark recoveries and in F/7 on comparison of growth of fin whales in the several 
a reas. The marking data show, as it has previously, there is a small degree of 
intermingling between adjacent a reas but a lmost no evidence of large east- west 
movements. The average body length of whales 25 years and over is greatest in 
Arca II and least in Arca VI with a gradation between. Whales of Area I are 
intermedia te in size between those of Areas II and VI. 

The meeting a lso heard from lvnshin (F/13) suggesting a possible classification 
of different fin whale stocks in the southern oceans. The proposnls of Laws ( 1960) 
wen~ a lso recnllcd. The meeting ngreed that the national groups should con
sider o ther subdivisions in their future analyses but for the present the traditional 
subdivisions into Areas I to VI are convenient. 

2. Age-Length Keys 

Ohsumi made available keys·(F/ I0a and b) by sex and area for pre-1962 and 
post- 1962. It was agreed that comparisons of these keys shoulc! be made. Allen 
indicated that he has used the Japanese key combining pre- and post- 1962 data 
for the whole Antarctic und the Committee of T hree key, which was developed 
from pre-1962 data and found no major dilTcrences in resulting recruitment and 
natural mortality rates. lie also used a key for separate areas and with this did 
find some greater differences. As suggested in F/7, 011e age key should not be 
used to estimate the age composition of all whales but an age-lc11gth key should 
be made at least for each area and by sex. Ohsumi emphasized tha t there a rc 
evidences of changes in age and body length at sexual maturity and it was ngreed 
that the present keys should be npplicd with caut ion to le11gth data of earlier 
years. II was suggested that the ngc-length da ta based on ovulation counts made 
available to the Committee of Three should he reviewed and if found reaso11nhle 
applied t-0 early length data. These data a rc still retained in Seattle by Chapman. 

3. Nat11ral Mortality Rate 

The meeting reviewed the estimates of"natural morta lity coefficient found in 
r /3 aud IWC/21 /Sc/18. These est imates a re as follows: 

Males 
Females 

Sc/18 
0-034 
0-049 

F/3 
0-035 
0-060 

II was pointed out that the earplugs of older fema les are more difficult to read 
and this may explain part or all of th is apparent difference between the sexes. It 
was agreed that the value of M equal lo 0-04 is the best present estimate of the 
average natural mortality eoenicient. 1-ft•wcvcr, members should study fur ther 
the possibility that the indicated difference between the sexes is real. The pos
sibilities of changes of M both with age and as a result of changes in stock 
condition must 111s0 be given further study. In this connection some tentative 
considerations arc reported in F/8. 
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4. Age of Recruitment 

There is suhslantial agreement on lhe median age of recruitment (i.e., the age 
al which 50 per cent of the year-class is recruited). Allen presented data used in his 
calculations from which the median age of recruitment is estimated al 4-7 years. 
Shimadzu states lhal the estimate from his data is about 5 years. Both of these 
estimates are derived using the age-length key calculated for the period 1957 to 
the present but applied lo length data for all years since 1932. The increase in the 
proportion of younger animals in the catch in recent years would suggest a 
reduction in the age of recruitment (F/8). 

5. Age at Sexual Maturity 

The analysis of F/2 suggests that the age of sexual maturity in the early 
1960's was 6 lo 7 years in both sexes. This estimate is lower than the estimate 
given in IWC/21/Sc/18 which was JO years. Ohsumi presented data showing a 
decline in the age at sexual maturity over the last 12 years. Additional data arc 
needed, subdivided by areas. While the evidence is unclear, the age al sex11ul 
maturity is probably over 10 in unexploited stocks and may decrease lo 6 or 7 
in heavily exploited stocks. 

6. Preg11n11cy Rates 

Data on pregnancy rates are found in F/8 revised from IWC/21/Sc/18. This 
shows an increase in the pregnancy rate from around 0-30 in pre-war years to 
aro und 0-40 in the 1950's and early 1960's. The meeting also reviewed the possible 
range of pregnancy rates based on ovulation rates. These suggest a range from 
a low of 0-33 to a high of 0-50. 

1. Reproductio11 a11d Recruitment C11r11t!s 

No data on reproduction curves were presented but recruitment curves were 
available in IWC/2 I/Sc/ 18, F/3 and F/8 and some discussion on recruitment 
rates in F/4. There was considerable discussion of these recruitment curves; in 
particular Allen suj!.gcsled that of his several alternatives he believes that the one 
given in T able 8 of F/3 is based on the most suitable data for this method. This 
suggests a nel recruitment ralc based o n the total exploited stock of about 
0-035 in the early I 950's and lower rates more recently that are diflicult lo 
explain, but may be due 10 increased selection of larger whales under thr present 
lower quotas. lie also explained some improvements lhal he had developed in 
his method of calculat ing rccruilme,11 rates. On the other hand Japanese 
scientists emphasized methods given in lWC/21/Sc/ 18 which they consider 
shows sustainable yield rate (corresponding . lo the net rate of recruitment) 
equal lo 0-032 lo 0-047 in early I 950's and 0-057 to 0-064 in the later I 960's. 
The recent decrease in the age al sexual maturity reported by Ohsumi might lead 
lo increase in the rccruilmenl rate. This needs further study and sho uld be 
reviewed al the next meeting of lhe Scientific Committee. 

8. Pop11latio11 Estimntes Based 011 Catch n11d Catd1-per-U11it-oj~Ej}'ort Data 

a. Effort and catch-per-1111it-of-cffor1 
Ohsumi reviewed his paper F/9 which notes many problems in measuring 

effort and calcl1-pcr-unit-of-elfort. It was agreed that these problems deserve 
serious study ancl certainly catch-per-unit-of-effort is not a valid index of 
abundance under all conditiClns. However, catch-per-unit-of-effort is an im
portant piece of information and must be considered along with other data. 
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Catch-per-unit-of-effort da ta for fin whales should be least biased for the period 
from 1953/54 to 1961/62 when fin whales constituted 80 per cent of the to ta l 
annual baleen whale catch. 

b. Estimates f rom age composition derit•ed .from age-length keys 

No new estimates of this type were presented . Two such estimates were given 
in IWC/21/Sc/4 a nd IWC/21/Sc/18. 

c. DeLury-type estimates 

Further estimates of this type were available in f /4. To use these estimates it is 
necessary to have an independent estimate of the net recrui tment ,ate. The value 
or net recruitment rate used was 0-03 but o ther a lte rnat ives were presented. 

d . Estimates based 0 11 the catchability coefficient (q) method 

No new estimates of this type were available but the est imates in IWC/21/Sc/18 
were reviewed. 

e. Least squares estimates 

New and revised estimates by the method of least squares were presented in 
f /3 and F/5. 

f. Estimates based 011 recruitment curve 

Estimates based on a recruitment curve and iteration method made in 
IWC/21/Sc/18 were reviewed. 

9 . .Marking Data 

Some slight additional analyses were presented in F/4; in general these 
support the other methods of analysis but because of the variability of the data 
cannot be considered to be very useful. 

10. Sighting Data 

In the paper of Doi (F/6) a theoret ical model is developed to convert sighting 
data 10 estimates or absolute abundance. This is a valuable contribut ion hut 
more work remains to be done on checking the validity of the model a nd in 
obtaining observations to estimate parameters in the model. 

11 . Maximum Sustainable Yield 

Allen estimated in F/3 that the maximum sustainable yield would bi: 10,00:> 
lo 12,000 a l an exploited stock level of 250,000 to 300,000. Shimadzu referred lo 
calcula tions in IWC/21/Sc/18 which showed the maximum susta inable yield is 
abo ut 9,000- IO,OOO whales a t a stock level of 220,000. The estimates of maxi
mum suslainable yield a re close, but !here is some difference as lo the stock level 
a l which these might be obta ined. The present stock level is much below that at 
which lhe maximum sustainable yield could be obtained. 

I 2. Sp,tl,esis of Different Estimates 

It is agreed tha t the CPUE is least biased by extraneous factors for the period 
1954 to 1962 because throughout this period 110 per cent of the ca tch was in fin 
whalcs. Also the estimates by several different methods agree reasonably closely 
through much of I his period. In view of lhe great effect tha t the recrui tment rate 
has 0 11 estimates both of the present stock size and of the present sustainable 
yield, ii is dearly very important th,tl more precise estimates of the present net 
recruitment ra te be obtained as soon as possihle. The several estimates are 
given in Table I . 
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TAULE I 
Estimates of Total Exploitable Population Size of Fin Whale~ (thousands) 

Least squares (F/3, Table 8) 
Modified Dclury (F/4 recalc11la1cd with r - M = 0-04) 
q ( IWC/21/Sc/18) 
Reproduction curve (IWC/2I /Sc/18) (Ave1agc of Cases 2 and 4) 
Average 

Pop11/u1io11 size 
at begi1111/ng 

TADLE 2 

1958 1962 

171 
176 
194 
146 
171 •8 

93 
108 
IIO 
91 

IOQ.5 

Pup11/01io11 size 
a l beg/1111/ng 

Year of seaso11 Catch 

Survival from 
catch and 11ut11rol 

mor1ali1y Recruit111t11I of next staso11 

(All figures in thousands) 
(a) Calc11latio11s of 1970 Fin Whale Pop11lotio11 (r - M = 0-02)• 

1962 100·0 26-4 70-7 11 ·2 81·9 
1963 81 ·9 18-6 60-8 10·3 71-1 
1964 71·1 13-6 55-2 9·2 64·4 
1965 64-4 7,3 54-8 8-2 63-0 
1966 63-0 2-3 58·3 7•1 65-4 
1967 65·4 2·9 62-5 6·0 68-5 
1968 68-5 2·1 63-7 4·9 68-6 
1969 68-6 3·0 6).0 4.3 67-3 
1970 67-3 

(b) Calcula1io11s of 1970 Fin Whale Pop11/a1io11 (r - M = 0-04)t 
1962 100·<1 26·4 70-7 15·0 85-7 
1963 85-7 18-6 64-4 13·6 78-0 
1964 78-0 13-6 61 ·8 12·2 74-0 
1965 74-0 7.3 64-0 10-8 74•8 
1966 74-8 2-3 69-6 9.4 79-0 
1967 79•0 2·9 73- 1 8-0 81 ·1 
1968 81 ·1 2·1 75-8 6-9 82-7 
1969 82•7 3-0 76-5 6-2 82-7 
1970 82-7 

(c) C11/culat/011s af 1970 Fi11 IVl,a/e Pap11/u1iu11 (r - M = 0-049 in /962 increasing 10 0-057 

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

100-0 
87-6 
81 ·7 
79-4 
81•7 
87-2 
90·3 
93-0 
94-2 

26-4 
18·6 
13-6 
7.3 
2·) 
2-9 
2·1 
3-0 

ill 1970H 
70·7 
66-2 
65·4 
69·2 
76-2 
80·9 
84-7 
86·4 

16·9 
IS·S 
14·0 
12-S 
11·0 
9.4 
8 ·) 
7-8 

87-6 
81·7 
79.4 
81 •7 
87-2 
90·3 
93·0 
94.2 

• On the basis of these calculations, with r - M = 0·02 the present sustainable yield is 
about 1-3 thousand (67-l thousand x 0·02). 

t On the bnsis of these calculations. with r - M = 0·04 the present sustainable yield is 
about 3-3 thousand (8·27 thousand x 0·04). 

i On the basis of these calculations, with , - /If = 0-057 the present sustainable yield 
is 5·4 thousand (94·2 thousand x 0-057). 

To extend these estimates forward it is necessary to use information on the 
rote of recruitment. As pointed out in the section on reproduction nnd rccruil
rilent curves, the rate of net recruitment (hased on the total exploited stock) is 
calculated by Allen to be 0-035 in the early 1950's decreasing to 0-02 or less in 
recent years; on the other hand the Japanese scientists assumed reproduction 



curves with rates of net recruitment increasing from 0-04 to 0-06 in the 1950's 
and 1960's. If the average figures given in Table I are accepted, they imply a net 
recruitment rate of 0-04 approximately during the period 1958 to 1962. The 
following tables show calculations of present stock level and sustainable yield 
using these three sets of values for r - M, the net recruitment rate. More 
specifically the calculations detailed in Table 2 use the following parameter 
values in addition to r; M = 0·04; age of 50'70 recruitment = 5; 1957 population 
level 187 thousand, 1962 population 100 thousand. 

F/1 

F/2 

F/3 

F/4 

F/5 

F/6 

F/7 

F/8 

F/9 

F/ 10 

F/11 

F/12 

F/13 

Appendix I 

Contributed Papers 
Fin Whale Stock Assessment Meeting 

A note on the migrations and movements of 
fin whale in the Southern Hemisphere as 
revealed by whale mark recoveries 
Revision of age of sexual maturity in 
southern fin whales 
Estimates of total population size and 
recruitment for the fin whale stocks of the 
Antarctic 
Review of analysis of southern baleen whale 
stocks 
Supplementary note on least squares analysis 
of fin whale stocks 1953/54-1962/63 
Re-evaluation of population studies by 
sighting observations of whales 
Comparison of growth of fin whales among 
various areas of the Antarctic Ocean 
Problems and some ·considerations on re
production relationship of fin whale in the 
Antarctic 
Some considerations on fishing effort and 
CPUE for the Antarctic fin whales 
Age length key of Antarctic fin whales; 
(a) male, (b) female 
Computer applications for whale popula
tion, state analysis 
About stochastic estimation of whale popu
lation s tale in Antarctic and North Pacific 
on the basis of computer usage 
Locality of some commercial species of 
whales in the Southern Hemisphere 

Other Paper Cited 

S. G. Brown 

C. Lockyer 

K. Radway Allen 

D. G. Chapman 

D. G. Chapman 

Tnkeyuki Doi 
Seiji Ohsumi and 
Yasuhiko Shimadzu 

Yasuhiko Shimadzu 

Sciji Ohsumi 

Japan 
A. A. Protcenko and 
8. I. Pokrovsky 

A. A. Protcenko and 
B. I. Pokrovsky 

M. V. lvashin 

LAWS, R. M. 1960. Problems of whale conservation. Trans. 15th N. Amer. 
Wildlife Co11/., 304-319. 
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ANNEX D 

REPORT OF TIIE SPECIAL MEETING ON SPERM WHALE 
BIOLOGY AND STOCK ASSESSMENTS 

Honolulu, Hawaii, 13th- 24th March 1970 

The meeting, iii conjunction with the meeting on stock assessments o f southern 
fin whales, was held at the laboratory of the Bureau of Commercial Fisheries. 

l'articipa11ts 

Agenda 

Australia 
Canada 
Japan 

South Africa 
U.K. 
U.S.A. 

U.S.S.R. 

P.A.O. 

J . L. Bannister 
K. R. Allen 
T. Doi 
S. Ohsumi 
R. Ohyama 
Y. Shimadzu 
T. lsogai 
P. B. Best 
R. Gambell (Chairman) 
D. G. Chapman 
D. W. Rice 
M. V. lvashin 
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The revised agenda adopted for the meeting was as follows: 

I. Review of scientific papers published previously. 
2. Stock units. 

(a) Identification of stock units by marking experiments. 
(b) Identification by morphometric, biochemical and ecological studies. 

3. Age and growth. 
(a) Growth curve and age-length key. 
(b) Development stages. 

(i) birth, (ii) weaning, (iii) sexual maturity, (iv) social maturi ty, (v) 
physical maturity. 

4. Reproduction. 
(a) Ovulation rate. 
(b) Pregnancy rate. 
(c) l)uration of breeding cycle. 
(d) Reproduction curve. 
(e) Recruitment. 

5. Ecology. 
(a) Geographical distribution by sex nnd age. 
(b) Numher of females per breeding male. 
(c) Natural mortality (nge composition). 

6. fishing effort. 
Standardization and calculation. 
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7. Methods or slack assessment. 
(a) Using results of marking experiments. 
(b} Using results of whale sighlmgs. 
(c) Using catch, elforl and age composition data. 

8. Models for stock condition and its evaluation. 
9. Future research. 

10. Preparation of report. 

I. Scientific Papers 

In 11dditio11 to previously published scientilic papers dealing wi th various 
aspects of sperm whale biology, the meeting had before it 20 contributed papers 
and documents. These are listed in Appendix I and, together with the published 
works, they formed the basis for most of the discussions. 

2. Stock Units 

There is lillle new evidence to modify the groupings ado;:ted at the 1963 
Seattle and subsequent sperm whale meetings, in which three breeding stocks in 
the North Pacific and separate populations o lT the coasts of each southern 
continent were postula ted. These divisions in the southern hemisphere a re 
primarily ones of convenience for assessment purposes, and possibly do not• 
correspond exactly to independent biological units. Some new marking results 
{Brown, Sp/ I ; Masaki, Sp/9; lvashin, Sp/17) and morphometric da ta (Clarke 
and l'al iza, Sp/4) are not inconsistent with lhe previous views, but lnken with 
Japanese data on catches of females southeast of Australia and New Zealand 
{Ohsumi and Nasu, Sp/7), they do not exclude the possibility of mixing between 
111 least some groups. 

3. Age a11d Groll'th 

The 1968 Oslo meeting on age determination in whales decided tha t a rate of 
formation of one dentinal growth layer per year should be assumed in sperm 
whale teeth ( IWC 19, p. 136). This is supported by new evidence (Gambell, Sp/2). 
In reviewing all the evidence now available, the present meeting :,greed that this 
rate of formation is the most reasonable for the greater part of the life-span. 

a. Groll'th curve and age-lengtl, k ey 

Growth curves obtained from four sperm whale fisheries were used for 
providing data 0 11 age-al-length at various s tages of the life cycle (see (b) below). 

From data analysed by F.A.O., 110 single age-length key could he prodw.:ed 
for male sperm whales in the southern hemisphere, since although U.S.S. R. 
(pelagic), Western Australia (coasta l) and South African (west coast) data were 
similar, the Japanese (pelagic) records were not consistent with them. Uy 
analogy with the situa tion in the North Pacific, dilforences would be expected 
between pelagic and coastal age-length keys because of' segregation and the 
different legal size limits. However, for the present, it was decided that F.A .O. 
should be asked to produce separate age compositions based hoth o n the 
Jnpanese and the o ther combined keys, and lo use fu rther 111aterial to be 
provided after the meeting. 

b. Develvp111e11tal stages 

(i) Birth 
The length a t birth is now estimated to be a little more than 4 m. (13 ft .) in 

most areas. 
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(ii) Weaning 
There are no new direct data on body length or age at weaning, but indirect 

evidence on the age is available from the duration of lactation (see section 4c). 

(iii and iv) Sexual and social maturity 
In females, the length at sexual maturity is s lill estimated al 28- 30 ft. (8-5-

9-1 m.), and the age at 8- 1 I years. Under exploitation the age may decrease, as 
in the fin whale. Australian figures arc possibly closest to the unexploited state, 
where the length is estimated as 29 ft . (8·8 m.), and the age about 11 years. 

In males, the situation is more complex because of the slow maturation of the 
tes tes from the centre outwards. Immature, maturing and mature tissues can be 
distinguished histologically, and based mainly on the work of Best (1969), the 
following maturity stages are recognized: 

Puberty; the length and age when 50% of the whales are immature at the 
centre of the testis (at a length of 30- 32 ft. (9·1- 9-8 m.) and age 9- 10 years). 

Sexual malllrity; the length a nd age when 50% of the whales are immature 
and 50% mature or maturing a t the periphery of the testis (length 39 ft. (11 -9 m.), 
age 19 ycurs). 

Social maturity or harem-master s ta tus (length 45 ft. (13-7 m.), age 25- 27 
years). This behavioural stage appears to correspond to the stage when equal 
proportions of the males are immature and mature at the periphery of the testis 
(maturing animals not included). It is possible that this status can be attained 
by any bull which has reached sexual maturity. 

(v) Physical maturity 
Estimates for males, based on growth curves and epiphysical fusion, vary 

from 50-53 ft. (15-2- 16-1 111.) and ages 45- 60 years. For females, the ranges are 
34-36 ft.(10-4-1 1-0 m.) and 25- 30 years. 

4. Reproduction 

a. Ov11/atio11 rate 

There arc now available several regress ions of ovarian corpora counts o n 
Jentinal growth layers, as below : 

Japanese coast 
North Pacific pelagic 
Californian coast 
Western Australian coast 
South African west coast 
South African east coast 

0-31 
0-38 
0-33 
0-38 
0-44 
0-45 

(Ohsumi, 1965) 
(Japanese, new data) 
(Rice and Wolman, Sp/3) 
(Bannister, Sp/ 12) 
(Best, Sp/ 14) 
(Gambell, Sp/2) 

Two dilTerent methods of ovary examination were used in obtaining the above 
esults: palpation and culling (Japan) and serial sectioning (all o thers). 

Another method of calculating the ovulation rate, depending solely on 
stimates of the length of the breeding cycle and reproductive data, gave the 
ollowing results: 

Cycle Mean 
01111la1io11s /e11gtl, ovu/arions 

;aliforninn 
per cycle (yr) per year 

coast 1-15-1-36 3 0-38- 0-45 (Rice and Wolman, Sp/3) 
:outh African 

east coast 1-82 4 0-45 (Gambell, Sp/2) 
:outh African 

west coast 2-12 4 0-53 (Uest, new data) 
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b. Pregnancy rate 

The only method of estimation is from !he proportion of pregnant females in 
the catch, adjusted 10 allow for a gestation period extending over more than one 
year. If the catch is not representative, biased results may be obtained. The 
following new estimates are available: 

South African east coast 
South African west coast 
North Pacific 
Western Australian coast 
Californian coast 

16-19'70 
22 

19- 29 
24+ 

33 

(Gambell, new data) 
(Best, 1968) 
(Masaki, Sp/10) 
(Bannister, new data) 
(Rice and Wol:;mn, Sp/3) 

Japanese data (Masaki, Sp/10) from the North Pacific show a gradation in the 
pregnancy rate from a high in the west 10 a low in the cast, which could reflect 
differences in the stock condition. 

c. D11ratio11 of the breeding cycle 

The only new evidence on the main season of mating is from the Californian 
coast, where ii extends from April through August with a peak in June (Rice and 
Wolman, Sp/3). This is a lillle later in time than the northern hemisphere 
estimates reviewed al the 1966 llonolulu sperm whale meeting (IWC 17, p. 123), 
which showed the average month of conception as either April or May. The 
southern hemisphere estimates are mainly mid-summer, December--January off 
South Africa and Australia, with September indicated in the S.E. Pacific. In 
a ll a reas, the length of gestation is estimated will.in the narrow limits of 14-
16 months. 

From the bimodal size distl"ibution of the largest corpora albicantia and the 
depths of mammary glands, the duration of lactation is given as 24-25 months 
for sperm whales off the cast coast of South Africa (Gambell, Sp/2). This 
estimate is in line with the most recent published data for other a reas (Ohsumi, 
1965; Desi, 1968). Data presented for the Californian coast, however (Rice and 
Wolman, Sp/3), suggest (as Clarke ( 1956) proposed) lhat lnclation may only 
last one year, the la rgest corpora albica111ia in these females not being distinctly 
hi modal in dist ribution. An estimate of about 4 months for the length of lacta
tion off Western Australia (Bannister, Sp/12) is based solely on the proportion 
of lactating fema les in the calch and so cannot be considered very reliable. 

Estimales of the duration of Jaclatio11 as one year or less seem unlikl!ly 
compared with the length of weaning of22 ft. put forward by Clarke ( 1956), and 
with the number of growth layers (4-6) found in tcelh of sperm whales close 10 
the length of weaning (IWC 19, p. 134). 

There is no direct evidence on the length oflhe resting period, which is generally 
calculated so as to make up the cycle to a complete number of years. Gambell 
(Sp/2) has estimated tha t it las ts 8- 9 months and Rice and Wolmun (Sp/3) 
11 months, ancl these periods cover the range of published estimates. 

From the pregnancy data given above, the length of the breeding cycle ranges 
rrom 3- 5 years. Using ovula tion evidence, the cycle appears more likely to be 
4 years off South Africa and 3 years off California. 

d. Reprod11ctio11 c1m•e 

In order to draw an accurate reproduction curve it is necessary 10 obtain, in 
addition lo information concerning such biological parameters as age al 
sexual maturity, age al rccruitmc111, pregnancy rule, natural mortality rate, etc., 
informa tion 011 the clrn11ges of these parameters in response lo changes in stock 
siie. 

Our present knowledge of these changes is insunicic11t, but for the purpose of 
expediting proper stock management , nalional groups are urged to obtain a 

43 



reproduction curve as soon as possible. This must be based on the present 
knowledge and most reasonable hypotheses. 

With regard lo pregnancy rate, there are no observations available in the 
same stock at different levels or exploitation. Although the data across the 
North Pacific conform with the expei:tation that pregnancy rate will increase as 
exploitation increases, the situations off the Californian and South African east 
coast appear to contradict this. 

e. Recruitment 

Ages a t full recruitment are as follows: 

Japanese coast 
North Pacific, Area Ill 
North Pacific, Area IV 
North Pacific, Area V 
South African east coast 
South African west coast 
Californian coast 
Western Australian coast 
Antarctic, Areas II ; Ill, IV and V 

Males 
15 

18} 22 
18 
22 
18 
17• 

22- 26 
28 

Females 

21} 
22 

18- 20 
20 

(Shimadzu1 Sp/ I I) 

(Gambell, new data) 
(Best, Sp/14) 
(Rice and Wolman, Sp/J) 
(Bannister. Sp/ 12) 
(F.A.O., Sp/5) 

These variations probably renect differences in legal size limits, characteristics 
or the operations, the stock condition and segregation. 

The age a t which 50% or the stock a re recruited must be cstinH1ted, and 
calculation based on the method developed by Allen ( 1966) seems to be the 
most reliable in this respect. 

5. Ecology 

a. Geographical distribution by sex and age 

Japanese data (Ohsumi and Nasu, Sp/7) show that females are confined to 
waters north of the 9°C isotherm in the Indian and Pacific Ocean sectors of the 
southern hemisphere. Such a clear boundary has not been demonstrated in the 
North Pacific, where the oceanic structure is more complicated. The entry of 
male sperm whales into the New Zealand grounds in spring appears to be as
sociated with the innow of warmer water (Gaskin, Sp/18), and this may be 
further confirmation of the inOuencc of oceanographic conditio~s on sperm 
whale distribution. 

Male sperm whales seem to segregalc from mixed schools from puberty as· 
defined above (Ohsumi, Sp/8; Oest, Sp/15). Evidence from d iatom film (Ban
nis ter, Sr/12; Dest, in press) suggests that males of 39 fl. (11 -9 m.) and greater 
caught off Western Australia and the west coast or South Africa have spent 
some time south or the Antarct ic Convergence. Cyamid infestat ion (Oest, 1969) 
~hows that males of the same si1e are subject to environmental c<>nditions 
different from those exr erienced by smaller males and fenrnles. Estimates of 
total mortality may therefore include a factor representing emigration in addit ion 
to the natural and fishing mortalities. 

b. Number of females per breeding male 

Three estimates are available for the average number of females in mixed 
schools: 

• Including special permit " hales. 
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South African east coast 
South African west coast 
Japanese data, N. Pacific and Indian Ocean 

Total 
15 

11 - 17 
21 

Mature 
(Gambell, new data) 

10- 15 (Best, Sp/15) 
14 (Ohsumi, Sp/8) 

The Japanese results were obtained by applying the size and sex compnsitio n 
or 3 schools caught under special permit lo data on sightings by scouting boats 
ur 157 mixed schools. The South African east coast results are from ai rcraft 
sightings or 6 1 mixed schools and the average proportion or females in the 
catches of small sperm whales. The South Arrican west coast results relate to 
catches or 7 mixed schools. 

There is a strong tendency for only one big bull to be associated with such 
schools, so the best estimate of the number of mature females per breeding male 
is 10-15, but this might change as an effect of exploitation (Oest, Sp/ 15). 

e. Natural mortality 

The following estimates of to tal mortality rates from lightly exploited stocks 
or the older age-groups of exploited stocks are available: 

South African west coast 
South African east coast 
California const 
Western Australian coast 
North Pacific, pelagic 

Females 
0-09 
0·08 
0-07 
0-07 
0-06 

Males 
(Best, Sp/ 14) 
(Gambell, new data) 
(Rice and Wolman, Sp/3) 
(Bannister, new data) 

0-05-0-07 (Shimadzu, Sp/ I I) 

T he best figure for natural mortality seems to be 0-06 for a1lults of both sexes. 

6. Fisl,ing £.Dorl 

Standardization and calc11latio11 

For coastal o perations it was decided that corrections for changes in catcher 
etliciency should employ the fac tor most appropriate to local conditions, for 
instam;e tonnage, horsepower or area swept. 

In Japanese coastal operations horsepower is used because or its effec t on the 
lowing speed when tonnage was limited. Off South Africa tonnage is used 
because catch ra tes are then better correlatt:d wilh independent aircraft s ightings. 
The efficiency of the Western Australian fishe1 y seems to be more closely linked 
with the operations o f the spoiler aircrnft than with changes in catcher horse
power or to11nage. There have been no changes in the Califominn lishing 
efficiency, as the same catchers are still in operalion. 

Sperm whale catch rates in the Antarctic baleen whaling se:ison are of little 
value, so assessments will have to be based 011 the operations before and after 
this period. In the North Pacific pelagic fishery lhere does not seem to be such a 
strong bias against sperm whales, so the whole season's data can be used. 

It was decided to ask the B.1.W.S. fur compilations of gross and net calcher
dnys-worked (C DW) for the pelagic rre- and post-baleen whale season in lhc 
southern hemisphere by month and 10 square. Sin1i lar data a rc requested for the 
whole whaling season in the North Pacific. 

Net CDWs are defined as catcher days on which at least one sperm whale is 
ca ugh I by bnats of that fac tory ship or land station. 

Gross C DWs are lhe lolal number or catcher days spent on 1he grounds. 
In order lo enable the 0 .1.W.S. to provide comparable data for coasta l 

whaling, ii is recommended that the relevant sta tistics in terms of catcher-days 
with any corrections for eniciency as nnt ional groups may think appropriate, 
are collected a11d forwarded to the 8 .1.W.S. 
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1. M etl,ods of Stock Assessment 

a. Usi11g rrsults of 111arki11g experiments 

No new analyses of mark returns have been made since the 1968 Rome meeting, 
al which ii was shown that the exploitation rates in the North racific so cal
culated tend to be lower than by other methods. National gro ups were nsked to 
reline their marking data by separating them into coastal and pelagic orerations 
(10° sq uares), and by seit (recovery data only) in l ime for the June 1970 meeting 
of the Scientific Commillee. 

The meeting noted the small number of srerm whales marked in the southern 
hemisphere, and urged that marking be an:elerated, part icularly in that area. 

b. Usi11g results of whale sig/rti11gs 

The paper by Doi (F/6) presented a new theoretical model for the evaluation 
of sightings data for estimating stock si1.es. There arc st ill a number of d iOkuhies 
in the model, particularly concerning the movement or whales in relation to the 
track of the sighting vessel, and the average duration of dive of a wh11le. The 
Inlier parameter hns especial significance for sperm whales, since the various 
size groups have different diving behaviour, and they can stay submerged for 
much longer periods than baleen whales. Further refinement of the model is in 
progress, and data on diving times for nll species arc currently being collected in 
the Antarct ic by Japanese expeditions. 

c. Using catch, effurt a11d age com11ositio11 daftl 

Uccause of the diniculties of collecting adequate effort statistics for sperm 
whaling 0 11 pelagic grounds, lillle use has been made of this approach so far. 
Coastal whaling statistics arc more acrnrate, but because most stocks o n these 
grounds do 1101 appenr lo have undergone very marked changes in size and there 
is uncertainty about their boundaries, few nssessmcnts huve yet been made, but 
ways of using the datn must be further explored. 

II. Models Jiw Stuck Cu111/iti1111s aml its E1•uf11atiu11 

Al the 1968 Rome meeting on sperm whale assessments (IWC 19, pp. 41-46), 
lheorelicul models were developed for estimating sustainuble yields of male and 
remale sperm whales based on n given number of mature females in a breeding 
, tock. In the present meeting Chapman developed a further model showing the 
yields or males for several conditions of the female stock, which will be revised 
before the London meeting or the Scientific Commillee, so that the various 
parameters now reviewed can be used lo give improved assessments. 

A mcthocl of est imating stock sizes based on total mortality rates ealculaled 
·,0111 age dist ributions of u<lull males was demonstrnlcd by Chapman and 
lloerema (Appendix 2). Results obtained from this model using ra ther incom-
1lele southern hemisphen: data available a t the meeting nrc included in the 
t\ppemlix. T his method 1:an yield irnrroved estimates when fuller catch statistics 
ire obtained from the 0 .1.W.S., though caution has lo be used in interpreting 
hcse results because of the differential distribution of the stocks between the 
\ntarc tic and warmer waters. 

'· F11111rc Ursearc/1 

As a result of the d iscussions in this meeting, a number of subjects requiring 
,articular study were idcntitied, and possible methods of approach were sug
ested as follows. 
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a. Stock u11its 

There is as great a need as ever for direcl evidence on stock limits and migra
tions by means of convenlional marking programmes. The meeting noled thal 
Canada and Japan are experimenting with radio tags which could yield valuable 
information on short lerm movements of whales. 

b. Age and growth 

Furl her stud ies on the rale of layer formal ion in the dentine of young sperm 
whales are required, using small animals caught under special permit A fuller 
understanding of the microstructure and histology of teeth could also help in 
determining the exact rate and t ime of formalion of lhe layers. 

The age and size at weaning need to be demonslraled more reliably, lhrough 
lhe caplure of calves under special permit. 

c. Social maturity 
Some method of recognizing breeding bulls by histological or other techniques 

is desirable, if such identification is possible, to follow possible changes in the 
age and/or size al social maturity in response to changes in stock condit ion under 
exploita tion. 

d. Breedi11g cycle 

Further estimates of the frequency of ovulation are required from as many 
stocks as possible, since these provide a useful , independent, check on the likely 
duration of the breeding cycle. The duration of this cycle is still in a little doubt, 
and further evidence of the length of the lactation and resting phases would be 
helpful. 

Usiug all the available biological information, it is desirable that mathematical 
models of the reproduction curve are developed to predict the likely changes 
which may be expected as a result of changes in the stock coudition. 

e. Ecology 
More information on the geographical distribution and seasonal movements 

of sperm whales, by sex and age, is needed. Japan has programmes based on 
s ightings by her research vessels which should yield valuable data particularly in 
areas outside the main whaling grounds. 

The number of females per breeding bull needs further study, together with 
information on changes in this number as stock conditions alter. The capture of 
more whole schools of sperm whales, under special permit, and analysis of 
suitable sightings records seem lhe best techniques to use. 
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Appendix 2 

An Example of Estimation of Stock Size of Sperm Whales in 
lhe Southern Hemisphere, Based on Mortality Rales 

Estimaled from Age Distribulions of Adult Males 

D. G. C hapman and L. K. Boerema 

Eslimates of Iota I morlalily rales of male sperm whales 28--42 years of age in 
lhe Anlarc lic, calculaled by logari lhmic regression from age dislributions given 
in Sp/6, are given in Table I. The average ligure for the whole Anlarctic in lhe 
years 6 1/62 to 68/69 is 0-25. Separale estimates using lhe dala from Auslralia 
plus Area IV give a value of0-21 anJ using lhe dala from Donkergal plus Area 
Ill a value of0-25 (from dala in Sp/ 5). The reliabilily of these combined esli
mates wi ll be affected by the distribution of the stock between the Antarctic and 
warmer waters. 

Rough estimates of the average catches of males of 28 years and over in lhe 
same years are 400 per year in Area IV plus Australia, 570 per year in Area 111 
and South Africa, and 1,500 per year in the 10101 Anlarclic plus South Africa 
plus Australia (Sp/5 plus informalion from Gambell for Durban). These figures 
are undcr-esl imates because they do 1101 contain the catches of Norway and other 
pelagic whaling countries in the Antarctic which have finished their operations. 
They a lso do not conlain the catches of adult males (over 27 years) by land 
stalious in the southern hemisphere o ther than those menlioned. The average 
annual catches of males of a ll ages in 1he last 15 years were roughly 1,500 in 
Area IV plus Auslralia, 2,000 in Area Ill and South Africa, and 10,000 in the 
whole southern hemisphere. 

These figures can he used for a very preliminary estimation of the stock size 
of mature ( 10 years and older) fema le sperm whales in the a reas concerned. 

C > 27 m = catch of males of 28 years and over 
C11,- 21m = calch of males younger than 28 years 

R2an, = recruitment of males at 28 years old 
R 10,,. = backcalculated number of males of IO years old from which 

R2em have survived 
Rlom = backcalculated number of whales of 10 years old from which 

lhe survivors were caught before reaching 28 years 
,. = average age of whales caught of less than 28 years old 

F + M 
R2am = c>27m X --F- = R1om X e · (28- I O)M 

Rlo1n = C 10 - 21m X e - U.· IO)M 

,:-0 1~1 number of male whales in the stock at 10 years old is (R10 "' + Rl0 .,). 

wluch 1s ahout equal to the total number of f1.:malcs in the stock at 10 years olJ. 
Hence, the total number of females of 10 years and older in the stock is 

N _ (U1om + Rlom) 
r,10- l - - e - z, 
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Applying these calculations lo the figures given above, taking the average age 
of males caught between 10 and 28 years of age as 19 and Z, as 0-07, the following 
estimates are obtained : Female stock of JO years of age and older belonging to 
the same stocks as the males in Arca IV and Australia-47,000; in Arca Ill plus 
South Africa- 57,000; in the whole Southern Hcmisphcre- 300,000. 

These estimates are a rough appro,cimation only. They can be improved by 
more precise estimation of the average numbers, ages and mortalities, and better 
knowledge of stock units, and by including all catches of males of 28 years and 
older. They refer to the e,cploiled stocks only and do not include other, un- or 
lightly e;icploited stocks. The reliabi lity of the estimates depends to a large 
e;ictent on the assumption that the slopes of the age distribution curves of the 
males of 28 years and older represent mortality only and do not include an 
elTect of migration into or out of the fishery. The elTect of migrat ion between 
lower and higher lat itudes requires further consideration. 

TABLE I 
Tolat Mortalily Rates for Male Sperm Whales in lhe Anlarctic• 

Year 

Area 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 

II W 0·23 0·2S 0·14 0·09 o~•i 0·11 0-IS 0 ·09 II E 0-20 0·20 
III W 0·15 0·22 0·28 0-2S llf E 0-21 0·26 0-3 t 0·24 0·24 0·20 
IV 0·19 0·23 0·22 0-16 0-26 0-25 0-26 
V 0·10 0-12 0 ·2S 0-28 0-11 0·21 0·25 0-24 
VI 0·06 0·16 0·10 0·20 
I 0·30 
Tolal 0-25 0-24 0-28 0-29 0-22 0-22 0-27 0·2S 

• These arc calculaled from the dala or Sp/6 using -logarilhmic re8rCSSion ar pliell to esli
mated numbers or whales 28-42 years or age. Bold figures are based on smal samples and 
may have low reliability. 
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ANNEXE 

WIIALE MA RK ING- PROGRESS REPORT, 1970 

by S. G . Brown 

Whale Research Unit 
National Institute of Oceanography 

(Revised) 

The following information is available on whale marking during 1968 and 
1969, and in the Antarct ic season 1969/70 (see Table I). 

A to tal or 416 whales was marked in the southern hemisphere, including 
18 blue, 43 fin, 47 sei, 7 humpback, 15 right and 286 sperm whales. 254 whales 
were marked in the northern hemisphere, including 3 blue, 44 fi n, 42 sci, 
4 humpback, I r ight and 154 sperm whales. Information on the d istribut ion of 
marking in the different regions is given in the Progress Reports 0 11 Whale 
Research presented to the Scientific Commillee. 

In 1969 for the N orth Pacifi¢ information is available on marks recovered 
from 3 fi n, 4 sci and 11 sperm whales. Twelve marks were recovered in the North 
Atlantic in 1969. 

The Scientific Commillee has agreed tha t deta ils or marks recovered in the 
Antarctic, which were formerly published annually in the Norwegian Whaling 
Gazelle, sho uld now be given in this report. The present report therefore in
cludes deta ils of returns fro m the 1968/69 and 1969/70 Antarctic whaling seasons. 

Whale Marks Recovered i11 the A111arctic Whaling Season 1968/69 

Fifteen whale marks found during the Antarc tic whaling season 1968/69 
were reported lo the N.1.O. (see Table 2). This is a small increase 0 11 the number 
returned in the previous season. No pre-war marks were recovered , the oldes t 
return is in the 14 year-group of post-war marks. There a re 5 marks Ii red anll 
recovered during the 1968/69 season (0-group). 

Thirteen marks were returned from fin whales. Nos. 25678/80 possibly came 
from the same whale. T wo whales crossed from Area Il l to Area IV, and one 
from Area IV to Area Ill in the interval between marking a nd capture. All 
5 wha les in the 0-gro up returns were captured within a few days of marking 
and they show very little movement from the marking areas. 

T wo marks were returned rrom sci whales, both in the 5-ycar-group. No. 
18935 shows movement from Area II i11to Area Il l. 

Whale Marks Recovered in the A11tarctii: Whaling Season 1969/70 

Fifteen whale marks found d uring the Antarc tic whaling seaso11 1969/70 
have hcen reported to the N.1.O. (see Table 3). No pre-war marks were re
covered. There is one mark from a fi n whale i11 the U.S.S. R. series. 

Ten marks were returned from fin whales. Of the 3 returns after one year, 2 
• show a return lo the marking area. and o ne a movement from Area 111 into 
Arca IV. 
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TABLE 1 
Whales Marked During 1968, 1969 and in Antarctic Season 1969/70 

.Boule-
Blue Fin Sei Humpback Minke Right Sperm Nosed Pilot Total 

Southern Hemisphere 
Antarctic J 969/70 

(lmemational scheme--Japan) 8 37 30 2 - 12 44 - - 133 
Antarctic 1969170 (U.S.S.R.) - 1 ~ s - 3 - - - 11 
North of 40°S (U.S.S.R.) 10• 4 9 - - - 203 - - 226 
Australia 1968 - - - - - - JO - - JO 
Australia 1969 - - - - - - 5 - - 5 

V, Sou1h Africa - I 6 - - - 24 - - 31 
"" 18 43 47 7 15 286 Total - - - 416 

Norrhun Hemisphere 
Nonh Atlantic 

Canada 1969 (May-June) 3 32 5 4 2 - I 2 2 SI 
France 1969 - 2 - - - - - - - 2 
U.S.S.R. 1969/70 - - - - - - 6 - - 6 

Nonh Pacific 
Japan 1969 - 9 34 - - I 120 - - 164 
U.S.S.R. 1969/70 - I 3 - - - 27 - - 31 

Total 3 44 42 4 2 1 154 2 2 254 

• 4 Pigmy Blue Wh.ales. 



TABLE 2 
Maries Recovered in t.hc Antarctic Season 1968/69 

Mark no. Dau marked Dau recoutred Years Position marked Position recootred Sex 
u 7e1h 
in eet 

Fin Whales 
13485 21.xi.54 31.i.69 14 52°26'5, 25°47'E 45°26'5, 66°28'E Female 72 
20538 20.xii.58 26.iii.69 10 63°41 '5, 160°58'E s9•13•5, 1s3•32'E Female 69/70 
22518 15.xii.59 I J.i.69 9 60°09'5, !02°J2'E s1•s5•5, 90°SO'E Male 68 
25678· 26.xi.62 6.iii.69 6 57°46'5, 54"28'E 44°5 I '5, 76°01 'E Female 70 
25680" 26.xi.62 7.iii.69 (from refrigerator vessel) 6 57°45'S, 54"29'E 43°56'5, 77"52'E 

(approx.) 
25703 26.xi.62 18.ii.69 6 57°41'5, 54°1:?'E 45°40'5, 56"30'E Female 72 

v, 25771 5.xii.62 l .i.ii.69 6 59•20'5, 66°28'E 43•os'5. 12°2s'E Female 67 
..., 26768 13.ii.67 6.iii.69 (from boiler) 2 s1°25'5, so•5s·E 44•02·s. so•49'E 

(approx.) 
27430 3.i.69 9.i.69 0 s1·12·s. 80"54'E 57°02'5, 82°43'E Male 63 
27458 24.i.69 24.i.69 (from refrigerator vessel) 0 56°07'5, n•so'E 56°20-s, 16°32'E 

27463 24.i.69 24.i.69 (from refrigerator vessel) 0 56°3 I '5, 73°46'E 
(approx.) 

56°20•5, 76°J2'E 

0 44°05'5, s9•29'E 
(approx.) 

62 27895 13.ii.69 19.ii.69 44•40•s. 59•35'E Female 
27901 13.ii.69 19.ii.69 0 44°04'5, 59°3 I 'E 44°35'5, 59°35'E Male 69 

Sei Whales 
• 18935 18.i.64 14.xii.68 5 54°20'5, 22•s1·w 41°21'5, 06°23'E Male 45 
25866 l::?.ii.64 6.i.69 5 43°23'5, 174°27'£ 41 °53'5, 1s9•so·E Male 49 

• Possibly from the same whale. 



TABLE 3 
Marks Recovered in the Antarctic Season 1969/70 

Mark no. Date marked Date recovered Years Position marked Position recovered Sex 
Length 
in Jeer 

Fin Whales 
11449 5.i.58 4.ii.70 12 59°16'S, 20°48'E 45°4S'S. 33°48'E Female 70 
20991 31.xii.58 15.ii. 70 (from refrigerator vessel) II 64°13'S, 131 °54'E 54•34•s. SJ059'E 

(approx.) 
21069 4.i.59 10.ii.70 11 61°1s·s. 11°22'E s3•so·s, 84°ss'E Female 73 
25548 7.xii.61 7.i.70 8 s1•40•s. 61 °24'E 43°49'S, 65°40'E Female 69 
20465 23.xi.63 25.i. i0 (from refrigerator vessel) 6 50"54'S, 25°38'E 42°27'S, 39°34' E Female 78 

(approx.) 
273'27 8.xii.67 23.iii.70 2 40°56'S, 88°40' E 52°21 'S, 80°24'E Male 63 
27437 3.i.69 4.ii.70 1 57°13'S, 80°55'E 53•2s's, s1 ·os'E Male 67 

~ 27464 24.i.69 22.iii. 70 (from refrigerator vessel) I 56°3l'S, 73°46'E 5l 0 2S'S, 78"18'E 
(approx.) 

27616 14.ii.69 29.i.70 1 45°02'S, 55°46'E 53°10'S, 83°50'E Male 59 
:8305 6.ii.70 3.iii. 70 0 S9°49'S, 85°58'E 53°01 'S, 86°06'E Female 51 

Sei Whales 
18285 ll.viii.69 11.ii.70 ½ 30°03'S, 32°31' E 44•04•s. 50°S4'E Male 41 
18290 ll.viii.69 24.ii. 70 (from_ refrigerator vessel) t 29°31 'S. 32"20'E 45•3o's, 11 ·2s'E 

(approx.) 
28614 22.xi.69 17.xii.69 (from refrigerator vessel) 0 40°35'S, 112°15'E 41°ll 'S, 114"5l'E 

6.i. 70 (from refrigerator vessel) 
(approx.) 

28145 28.x.ii.69 0 40°09'S, 38°38'W 41•so's, 12°49'E 
(approx.) 

U.S.S.R. Serits 
650641 (Fin) 8.ii. 70 (from refrigerator vessel) 53°51 'S, 84°30'E • 

(approx.) 



Four marks were returned from sei whales and 3 of these are of especial 
interest. The whales bearing Nos. 18285/90 were both marked off Durban on 
22nd August 1969. No . . 18285 was recovered from a 4 1 ft. male whale on 11th 
Fehruary 1970 in position 44°04'S, 50°54'E. No. 18290 was recovered on a 
refrigerator vessel on 24th February 1970 in approximate pvsition 45°J0'S, 
71°25'E. These two records demonstrate a migration southwards from warmer 
waters in the southern spring and provide additional evidence of the minimum 
range of migralion in lhis species. 

No. 28145 is of interest in providing further evidence of extensive movement 
during the whaling season. The whale was marked on 28th December 1969 in 
position 40°09'S, 38°38' W and the mark was recovered on a refrigerator vessel 
on 6th January 1970 in approximate position 41°50'S, 12°49' E. Assuming that 
this position is close to the position where the whale was killed, the animal had 
moved approximately 2,200 miles eastwards from Area II into Area Ill within 
IO days, an average of at least 220 miles per day. 
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ANNEX F 

CENTRAL STORAGE AND PROC ESSING OF CATC II/ErFORT 
AND LENGTH STATISTICS 

The Scientific Committee has requested the 8 .1. W .S. lo provide data 0 11 

catch, effort and length composit ion of all whales in the Antarctic and on sperm 
whales a lso outside the Antarctic, broken down by species, sex, month, l0° 
square and country, and summaries of these data by area and year. 

At the Ho nolulu meeting it was specified tha t sperm whale effort should be 
given in gross and net catcher days work, and with respect lo the Antarc tic this 
effort should be given only for the period outside the baleen whale season (with 
data on corresponding catches). Furthermore, with respect to land station 
: atches, the I lo 11o lul11 meeting recommended that the relevant statistics in terms 
:>f catcher days with any corrections fo r eOiciency as national groups may think 
tppropriatc arc collected and forwarded lo the 8 .1.W.S. for inclusion in the 
Jata processing system. 

The 8.1.W.S., in carrying out this task, agreed that the data requested would 
,e too unwieldy to handle if they were provided in printed tables. The detailed 
lat:i are, therefore, put on t:ipc from which copies can be provided on request. 

In addit ion, summary tahles are prepared which are printed and provided on 
equest. Members of the Scientific Committee actively engaged in whale stock 
1ssessmenl have been put on a general distribution list for these summary 
ables (Chapman, Allen, Doi, Ohsumi, Jonsgar~. Gambell, lvashin; for sperm 
vhales also Bannister, llesl), and copies are also sent lo F.A.O. 

These summary tables include: 

Catch in numbers of baleen and sperm whales, by 10° square, month, country, 
species and sex, and gross catcher days, fo r the Antarctic baleen whale 
season, as well as summaries of these data by · all countries together, by 
series and area. These tables are prepared and c ircula ted immediately after 
the closure of each se:1son. 
Catch in numbers of sperm whales, by l0° square, month, country and sex, 
and gross and net catcher days, for the Antarctic outside the baleen whale 
season, and for all areas outside the /\nlarclic throughout the year. These 
latter include tables for the North Pacific, for catches made by pelagic 
expeditions in the Southern Hemisphere outside lhe Antarctic, and for land 
st.it ions. 

/\t present, d:11a on gross nnd net catcher days for a reas outside the 
Ant.irc lic arc availahlc as follows: for one country carrying out pelagic 
whaling in the North Pacilic, for some land stations, and for 1111 pelagic 
expeditions in the southern hemisphere. It is expected that more complete 
data on effort will soon become available for general distribution. 

Effort in gross and nel catcher days for pelagic whaling is defined as in 
section 6 of the report of the 1970 Special Meeting on Sperm Whales al 
llo nnlulu. 

Effort data for land stations will be gi,·cn in four different ways: 
(a) Gro.rs rntdu•r days, based on number of catchers operating a nd length of 

open season. 
(b) Estimated ,wt catd11'r dayJ, based on number of catchers and number of 

days 0 11 which al least one whale, or whatever species, has been caught. 



r:or those land sta tions for which na tional groups can provide more 
deta iled ligures for effort, these should also be given. 

(c) Actual net catcher clays, based on the number of days each catcher has 
been active even if no cah:h has heen made. 

(d) Corrected net catchu days, based on the data of (c) but including any 
corm:tion factor (e.g., for catcher tonnage, effect of spoil ing planes, e tc.) 
which na t ional groups may think a ppropriate. 

3. Total length distribution, and average length, of the pelagic catches of 
baleen and sperm whales in the Antan:t ic (hy season, which for sperm 
whales includes catches made during and outside the baleen whale season 
together) a nd of the pelagic catches of sperm whales outside the Antarc tic 
(hy cnlendar year), all broken down by species, sex. country, stat istical a rea 
nnd 10° zone (series). Summaries or these data will he given for a ll zones 
(series) of one area together by country, as well as summaries for a ll 
countries. 

For the Antarctic data, Arca II is dividr.:d into two subareas (W nnd E, 
60°-J0°W and J0°-0°W respec tively), and Area 111 is a lso subdivided into 
two subareas ( Ill W, 0°-20°E, and Ill E, 20°-70°E). 

For the North Pacilic, length compositions of those "1.0ncs" which fall 
partly in the IJering-or O khotsk- Sea, a rc given both for the whole "zone" 
as well as for the catches in tha t part of the" zone" fa ll ing within the Bering
or O khotsk-Sea separately. 

4. Total length d istribution and average length of the land stat ion catches of 
baleen and sperm whales by country, by subarea as defined by the na tional 
group concerned, by species, by sex, by month, as well as an annual summary. 

The Scientific Committee decided a t the present meeting, lhat because past 
North Pacific sperm whale length compositions a re available in the memher 
countries concerned in summary form hy area and season, a,,d not by month 
and square, and considering that the further breakdown by month and square 
would be difficult to prepare, these past da ta should be provided by the 8 .1. W.S. 
in summary form by area and season only. From 1969 onward, however, these 
data will be provided as specified in 3 and 4 above. 

T he availahil ity of cards with detai led length compositions by month and 
I0° square makes it possible for the Bureau to provide any other combination of 
the da ta whenever required. 

All da ta presently prepared cover the period 1961- 1969 (Antarct ic unt il 
season 1969/70). 
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ANNEX G 

NOTES ON TIIE ASSESSMENT OF ANTARCTIC F IN WHALE 
STOCKS 

Recrnitment Rate 

by K . Radway Allen 

Fisheries Research Board or Canada 
Nanaimo, B.C. 

Further studies have been conducted on the recruitment ra te or the Antarclic 
stocks, using the Japanese age data and employing the same techniques as 
reported at the 1-lonolulu Special Meeting of the Scientific Committee. Further 
refinements have been introduced into the techniques, particularly for deter
mining the age at which recruitment is complete in each year, and in estimating 
the value or T. The corrected numbers or recruits to the exploited stock from 
each year-class are compared with the size of the exploited stock in Fig. I. It is 
apparent that the relationship is still essentially linear and that there are no 
great changes in recruitment rate with slock size. This is examined in more 
detail in Fig. 2, which compares the recruitment rotes calculaled on various 
bases with the size or the expltii ted stock or or the s tock of females of seven 
years and over. In Fig. 2,-\ the base of comparison is the same as that in Fig. I. 
In Fig. 2ll the recruitment has been determined as the number of 3-year-olds 
to eliminate the effects of changes in age al recruitment on the number or re
cruits entering the exploited stock. This elfect is a lso eliminated in Fig. 2C by 
cxl rapolaling the numbers or recrui ts at the nge al which they become exploited 
to the numbers that would survive lo 12 years if no exploitation took place. In 
Fig. 2D lhe recruitment rate is expressed as the proportion of the stock of 
females seven years and over, and is compared with the size of this component 
of the parent population. 

The essential form of the data is very similar in a ll four sections of the figure. 
Relatively high and consistent recruitment rates occurred up to about 1952 and 
the rate then declined quite rapidly to a stable level which extended to until at 
least 1962. The high points shown in some sections for 1963 and 1964 may be 
due to inaccurate extrapolation to full recruitment of partially exploited year
classes ancl are nol considered significant. 

Since the age-length keys 011 which the age d islribulions arc based were 
obtained in the late 1950's and early 1960's, there may well be bias in the 
calculatec.l age distributions for the earlier years. It is, therefore, not known 
whether the apparent high recruitment rate prior lo 19,tn should be considered 
significant. Thus the rate of recruitment lo the exploited population appears to 
be about 0-05 of the exploilec.l stock, or about 0-115 of the stock of mature 
females, and there is liltle evidence that it has changed significantly with the 
size of the stock. 

Changes in Cate/, Efficie11cy 

The suggestion hns sometimes been made that during the l950's anc.l l960's 
the emciency of the catchers was increasing more rapidly than their tonnage, 



and the assumption that efficiency was proportional to tonnage has, therefore, 
led to errors in the population estimates. It has, therefore, seemed worthwhile to 
examine what the effects would be on the population estimates if such increases 
had occurred. For this purpose population estimates have heen made for the 
to tal Anta rc tic by the method or comparison or actual and expected catches. 
The natural mortality rate has been assumed to be 0-04 and the annual re
c ruitment rates for each sex have been calculated from the age distributions. 
The basic estimates have been made over the period 1954 to 1963 when the 
results were at least a ffected by the catch or o ther species. These basic estimates 
have been extrapola ted back to 1950 and forward lo 1970. 

In the tests, population estima tes were maJe on the assumption tha t between 
1954 and 1963, catcher efficiency iucreased steadily by 2o/o, 4u70 or 6'70 per year 
in addition to the increase corresponding to the increase in average tonnage. 
In Fig. 3 the result ing estimates are compared with those obtained on the 
assumption that to nnage was a true indicator of catcher efficiency. It is apparent 
that any assumpion of additional increase in catcher elncicncy leads lo smaller 
population estimates which also decline proportionately more rapidly. The most 
significant aspect of this difference is, however, in the result ing estimates of 
present population. Even an annual increase of 2% in efficiency leads 10 about a 
40% reduction in average population levels over the last five yenrs, while 4'70 

or 6% increases lead lo very much greater reductions. It is quite apparent, on 
comparison with o ther indications of the present state of the stocks, tha t there 
ca nnot have been an increase in efficiency as large as 4 '7,., and that it is unlikely 
that there was any increase in efficiency beyond that indicated by the change in 
to nnage. This comparison indicates, therefore, that tonnage is probably an 
accurate indicato r of catcher efficiency. 

Changes i11 Mortality Rate with Age 

Al the Special Meeting in Honolulu, the Sc ienlilic Committee pointed out the 
need lo exa mine further the possibility of changes in na tural mortality rate with 
age. Further ana lysis of recruitment ra tes has hroughl to light two pieces of 
evidence bearing on this point. 

As was noted above, the average recruitment rate per mature female appears 
to be approximately 0· 115. The report of the Special Meeting no tes that in the 
1950's and early 1960's, the pregnancy rate was approximately 0-40. Ignoring 
the occurrence of unsuccessful pregnancies, the average survival from birth to 
recruitment is approximately 0· 11 5/0•40 = 0-2875. The to tal value o r /If over 
this period is, therefore, approximately 1 ·25. Since the average age at rccruit
mcot is approximately five years, the average annual value o r M over this pe riod 
is about 0·25. 

The second approach to the problem is obta ined from the value of T found in 
the recruitment estimates. This is the ratio of the survival rnte or newly re
cruited animals 10 the survival ra te or the enti re recruited stock. This is fairly 
consistently less than 1-0 in most years and fur bo th sexes, and the average 
rnlue for the entire range o r da ta is 0-905. S ince, by definition, a ll recrui ted 
animals, whether new recruits o r 1101, are fully subject to the fishery, this value 
represents the rat io of the natural mortality rates. It was accepted hy the Scien
tific Committee that the present best estimate of natural mortality rates for the 
explo ited population is 0,04. The average natural morta lity rule for the new 
recruits appears, therefore, to be about 0-14. 

Combining these two results, it appears that for the pre-rec ruits over the age 
range O lo 5, the average nnnual value of /H is about 0-25, while for the new 
recruits over the range 4 lo 7 years, the average value is about 0-14. These two 
figures appear consistent with each o the r and indicate a fairly rapid reduct ion in 
annual morta lity rate over the earlier years of the life of the wlrnles. Since the 
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morlalily ralc is nol likely lo fall abruplly from 0- 14 to 0-04 immediately arter 
recruilment is complele, and since the value of 0-04 for the recruited stock is 
largely based on dala for older animals, lhe value of 0-14 for 4- lo 7-year-olds 
should be regarded as prol>ably a slightly low estimate. 

S11pple111c11t to A1111ex G 

Eslimaled Total Antarctic fin Whale Populal ion 

The following figures have been calcula ted by lhe actual and expected calch 
method for initial populations for 1953/54 to 1962/63, extrapolated back to 1949/ 
SO and forward lo 1969/70. M has been taken as 0-04 and recruitment has been 
calculated annually from lhe age distribulions using the dala given in the first 
part of this paper. 

Season Pop11fatio11 (WOOs) Se11so11 Pop11/atin11 (JOOOs) 
1949/50 313-7 1960/61 134-3 
1950/51 306-6 1961/62 114-5 
1951/52 282-0 1962/63 93.5 
1952/53 276-1 1963/64 78·2 
1953/54 262-0 1964/65 71-4 
1954/55 253-1 1965/66 65-6 
1955/56 232-0 1966/67 63-3 
1956/57 207-2 1967/68 61-3 
1957/58 190-2 1968/69 60-0 
1958/59 177-8 1969/70 58-0 
1959/60 158-0 

The extrapolaled population for the beginning of lhe 1970/71 season is 56,300. 

S11stni11abfe )"ie/d 

In these calculations M has been 0-04, and the average value of r has been 
approximately 0-05. Thus r - M is about 0-01. On this basis the long- term 
sustainable yield at the present stock level appears lo be slightly under 600. The 
parent stock from which current recruilmenl is derived is that of about 1966/67; 
I his was not much, if a t all, larger than the present exploited stock and therefore 
the temporary additional recruitment available from this source is small. 

If however, the value of r - Munder present conditions is as high as 0-02, the 
current sustainable yield would be 1,100-1,200. There is little concrete evidence 
to supporl a higher value of r - M and therefore a higher susta inable yield. 
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Effect of os.sumed increases in catching efficiency Figure 3 
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ANNEX II 

A PRELIM INARY ASSESSMENT OF f-lN WHALE STOCKS OFF 
TIIE CANADIAN ATLANTIC COAST 

by K. Rn<lway Allen 

Fisheries Research Board of Cann<la 
Nanainw, B.C. 

Catching Areas 

Three whaling stations have been operating recently in eastern Canada. 
esc are Dlandford in the southern part of Nova Scotia, and Dildo and 
illiamsport on the east coast of Newfoundland. Their catches of fin whales have 
! II 

1964 1965 /966 1967 /968 /969 
1111.lford 56 108 263 309 262 144 
ldo 6 164 168 219 167 
lliamsport 262 219 181 

Sepuration of stocks 

ieveral independent lines of evidence suggest tha t there is some separation 
ween the stock fi~hed on the Nova Scotia coast and that currently fished on 
east coasl of Newfoundland. 

,. Marking results 

\ preliminary review of marking results up to the end of the 1969 season 
iws that of whales marked off the Nova Scotia coast and recaptured in later 
sons, 21 have been recovered nt Ulandford and only I at a Newfoundland 
a ling station. 
>Jo marks attached in Labrador o r Newfoundland waters have been recovered 
1he Nova Scotia station. 

>. Length a11d age 

.eugth distributions show that large whales are much more frequent in the 
ches off Newfoundland than off Nova Scotia. The percentages of males of 
ft. o r more, and of females of 64 ft. or more in the catches of the three 
lions up to the end of 1969 ure 

Males 
fema les 

Williamsport 
32-7 
34.9 

Dildo 
26-3 
24-1 

Bla11d/ord 
9.3 
5.5 

!'his difference appears to 1,e due to d ifference in growth in the two stocks 
her than to differences in age. This is shown by the average sizes of animals 
25 years o r more aged by Or. E. D. Mitchell from two of lhe stations. 
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Males 
Females 

Dildo 
58-6 ft. 
62-7 rt. 

Bla11d/ord 
55·2 rt. 
59.7 rt. 

These differences are statistically significant at well above the 0-01 level. 

c. Cha11ges i11 ab1mda11ce 

Data on catch per unit effort as a measure or abundance arc available for a ll 
three stations only for the years 1968 and 1969. Conditions of operation and 
the form of the records kept make it necessary to use different forms of catch 
per unit effort for some of the sta tions. At Williamsport the daily c11tch is usually 
limited to two whales, even when more are available, so that the catch per hours 
hunting and chasing (excluding time spent towing) is the best measun~ to use. 
At Dildo, however, catch per day is the only measure available for the whole 
period. Al Olandford,ca tch-per-unit-effortcan be calcula ted ineither form. r orthe 
last two seasons the average catch-per-unit-effort for the three stations have been 

Williamsport (catch/ hr.) 
Dildo (catch/day) 
Blandford (catch/hr.) 
Blandford (catch/day) 

1968 
0-29 
1-51 
0-32 
1-93 

1969 
0-27 
1-39 
0-20 
1-33 

Ratio 1969: 1968 
0-92 
0-92 
0-62 
0-69 

The relative change in abundance from 1969 to 1968 is thus practically 
identical for Williamsport and Dildo, and very different for Blandford where the 
ratio is quite similar for the two methods. This suggests that the effect o n the 
stocks of recent catching has been the same at the two Newfoundland stat ions 
and different a t Nova Scotia. 

3. Stock Assessments 

a. Nova Scotia 

Four years' data are available for the Blandford sta tion and there has been a 
progressive decline over this time in the catch-per-unit-effort. An assessment can 
therefore be appropriately made by the method of comparing actual and ex
pected catches. For this purpose natural mortality and recruitment parameters 
have been based on Antarctic data. The value or M has been taken as 0-04, and 
recruitment as 0-05 of the parent stock, i.e., the stock 5 years earlier. Since 
there have been only 4 seasons (prior to 1970) or substantial catches recruitment 
has been considered as constant and derived from a virgin stock, and the average 
s tock over the 1966 season has been assumed to be at 90% oft he unexploited level. 

The resulting stock estimates are 

1966 
1967 
1968 
1969 

Catch 
263 
309 
262 
144 

Catch/day 
3-26 
2-23 
1-93 
1-33 

Initial stock 
1,248 
1,035 

759 
569 

The extrapolated estimate of the stock Ill the beginning or the 1970 season is 
484. 

b. New/01111dla11d 
It is not possible to make an estimate of the stock fished by the present 

Newfoundland whaling stations in th~ same way both uecause or the shorter 
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time-series of available duta and because of the compara tively small change 
which has so for occurred there as a result of the catching operat ions. 

A very tenta tive estimate of the average stock in 1968 can, however, be made 
if we assume that the 8% reduction in catch-per-unit-elfort, which was no ted 
above as occurring at both stations from 1968 to 1969, was the di rect result of 
catching. We may then calculate SGo, the mean stock in 1968, from 

Sue - (481 + 311)/2 "" 0.92, 
S r.a 

if recruit111e11t and natural mortality a re ignored. f-rom this, S88 is approximate ly 
5,000. 

Auuther approach may be made by examining the long, but sporadic, history 
of whaling in Newfoundland and Labrador. In this the re have been several 
periods wheu quite large catches have been taken for several successive seasous. 
As for as is known operat ions were terminated, in al least some cases, for eco
no mic o r o ther reasons rather than as a result of a great decline in the stocks of 
fin whales. The larger operat ions may therefore give some indication of the size 
of the sustainable yield which may be obtained from the fin whale s tocks 
concerned . Some decline in stocks was occurring in some instances, and, since 
the operat ions only continued for a few seasons, stocks would st ill be supported 
by recruitment from stocks of initial size. T he largest average catches may 
therefore be somewhat grenter than the continuing sustainnble yield. 

The following table sununarizcs the principal whaling activity on the New
foundland- l.nbrador coast prior to the present phase. 

l 'eriod 
1903-5 
1906-9 
19 12-15 
1923-30 
1935- 39 
1940-44 
1945-51 
1965- 69 

Total catch 
1,495 
1,002 

620 
2,026 

859 
471 

3,250 
1,386 

A1•erage catch 
498 
250 
155 
253 
2 15 
94 

464 
267 

T hus there have been two previous periods in which cntches of 450- 500 hnve 
been sustained for some years. This suggests that the to tal stock around New
found land a11d Labrador mny be capable of supporting a continuing catch at, 
or somewhat below, the 400-450 level. I lowever some of the stations involved 
in these earl ier catches were located on the south and east coasts of Newfound
land. They may therefore hnve been operating on the stocks now fished from 
Nova Swtia rathe r than those subject to the present Newfoundland operations. 

The very preliminary nature of these results, as well as the basically dilferent 
ways in which the estimates of stock and susta inable yield have been obtained, 
make it inappropria te to combine them to attempt to obtain an estimate of net 
recruitment rate. 1 lowever, it 111ay be noted that the relat ively high ratio of esti
mated sust:i inable yie ld lo estimaled slock, compared lo the Antarct ic, sug
gests that the former may he overestimated, o r the latter underestimated or both. 

This would imply a stock somewhat greater than that estimated earlier, but 
rnppo1 ts the broad conclusion that the fin whale stock in the Newfoundland 
area is substantially larger than tha t avnilable to the Nova Scotia operations. 

A ck11oll'ledge111e111s 

Dr. E. D. Mitchell has contributed a great deal of data and valu:ible advice 
n the preparation of this report. 
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ANNEX I 

ANALYSIS OF 1969/70 CATCI I AND EFFORT DATA 
fOR ANTARCTIC BALEEN WHALE STOCKS 

by D. G . Chapman 

Center for Quantitative Science 
University of Washington 

I . /11troductio11 

The analysis of current catch and effort data to determine the effect of 
pelagic operations in the Antarctic on the baleen whale stocks there, is now more 
difficult because of several factors. One of these is the variation in interest 
between and within seasons as between fin and sci whales. This has been 
recognized for some time. The second problem is new and arises with the 
reduction of catches to about the level of sustainable yicltl. T he 1969/70 catches 
were 

Fin whales 2,996 
Sei whales 5,830 

Doth of these arc quite close to the medium estimates made in 1969 of sus
tainable yield in 1969/70. Thus if those estimates were reasonably correct the 
1969/70 operations should have lillle effect o n the population size. In so for as 
the fleets tend to concentra te in different areas in different seasons, locally there 
may be reduction in stock abundance which should be balanced by slight 
increases in the areas that received little or no effort in 1969/70. In former years 
lnrge catches resulted in marked changes in CPUE, suniciently large so as to 
overwhelm the random fluctuations, that result from weather variations, 
differential densities of the whale herds, etc. 

At previous meetings and in analyses by scientists of the member countries o f 
the Commission, a number of aspects of the population dynamics of the Ant
arctic baleen whale populations have been thoroughly explored and fairly 
definite conclusions reached. Some questions remain not fully resolved and it is 
important to ut ilize any new data to a ttempt to answer such questions. Such 
points arc given primary consideration in the following analysis. 

2. General S 11111111ary 

At the outset are included some tables which extend those given in IWC/21/7. 
These show catch and effort hy the Antarctic pelagic expeditions for tht: period 
1959/60 to 1969/70 (Table I), percentage distribution of catcher days in each 
season by area from 1962/63 to 1969/70 (Table 2) and the percentage distribution 
of catcher doys by series (Table 3). Also shown in Table 4 are detailed catch and 
C PU E results for both fin and sei whales by month, series and arra for 1969/70. 
Table 5 gives a summary of sci whale catches by area since 1959/60. 

3. Fin Whales 

At the special meeting at 1 lonolulu on fin whale s tock assessment it was 
agreed the best estimate of the total exploited population a t the beginning of 
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TAUL(: I 
Ollchcs aml EITort by the Antarctic Pelagic E~pedi1ions 

CMch/11ncorrecttd 
Average Catrhes catcher day 

C111cher rntclier 
Season ,lay.r toauage Fill St/ BIVU Fill Sti BIVU 

1959/60 21,356 6JJ 26,415 3,234 13,746 1·24 0 ·15 0 -64 
1960/61 23,998 642 27,374 4,310 14,405 1·14 0·18 0 -60 
1961/62 29,952 657 26,364 4 ,716 13,968 0-88 0 -16 0 -47 
1962/63 22,504 703 18,636 5,482 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 1-13 0 -40 
1965/66 13,146 74) 2,312 17,558 4,083 0-18 1·34 0·31 
1966/67 11,715 754 2,882 12,350 3,500 0·24 1·05 0 -30 
1967/68 9,783 769 2,152 10,)52 2,801 0-22 1-06 0-29 
1968/69 8,363 787 3,014 5,770 2,469 0·36 0-69 0 -30 
1969/70 7,948 805 2,996 5,830 2,469 0-38 0-7) 0-) 1 

TABLE 2 
Percentage Distribulion or Catcher Days in Each Season by Area 

Arta ArM Arta Area 
S11h- S11b- Area IV V VI I 
area areu JI/ 70- IJ0°E- 170- /10- All 

Seaso11 II W /IE 0 - 70°E JJ()" £ 11o· w 110·w 60° 1V areas 

1962/63 13- 1 140 4 1·7 12-4 5-6 2-7 10·5 100 
1963/64 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 0·5 100 
1965/66 28·2 21-2 19·0 4.7 19·2 7-4 0-2 100 
1966/67 4-1 5-7 43·8 19•4 15-6 11-6 100 
1967/68 5·8 28·1 23·1 27·0 16-0 100 
1968/69 0-4 H 30·6 27-6 23·5 14-8 100 
1969/70 6·7 3-4 43.() 28·4 15-1 3.4 100 

TABLE 3 
Pcrce11tagc Distribution o r Catcher Days by Series 

Series 
D A B C All 

Seasn11 40-50"S 50-60°S 60--70°S 70-80°S s~,i~s 

1962/63 22·3 45.3 32·3 0 ·1 100 
1963/64 22-7 62-4 14·9 100 
1964/65 38·3 52·2 9.5 100 
1965/66 54-7 19·9 25·4 100 
1966/67 44.4 15-0 39-1 1-5 100 
1967/68 36-7 31 ·6 31 •7 100 
1968/69 47.4 28·1 24·5 100 
1969/70 66-4 13-6 20-0 100 

1957/58 was 171-8 lhousand, for 1961/62 100-5 thousand. II wns furlher agreed 
thal the average morlality rate is 0-04, lhal lhe net recruilmenl rate in the period 
prior 10 1962 has been in the range 0-02-0-04. Possible changes in the net 
recruitment rate (r - M) since lhat lime were unclear and three values were 
studied: r - M = 0-02, r - Al = 0-04 and r - M = 0-049 in 1962 increasing 
to 0-57 in 1970. The tables below show the eslimates by area for lhe fin whale 
populal ion in 1962 and ant icipalion of these est inmtcs lo 1970 using the inter• 
mediate recruitment rate, i.e., r = 0-08, r - M = 0-04. Table 6 shows the 
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TABLE 4 
Effort, Catch by Species and CPUE by Arca, Zone and Month 1969/70• 

Decembu January February March April Total 

Arca I - - - - - None 
Arca II 

D 501-12-948 301-20-330 - - - 802-32-1278 0·02; 1 ·89 0-07; 1·10 - - - 0-04; 1-59 A and B - - - - - Nooe 
Area m 

D 392-23-417 1208-439-94 I 1060-853-478 706-211-161 - 3366-1526-1997 0-06; 1·06 0-36; 0-78 0-80; 0-45 0-30; 0-23 - 0.45; 0·59 A - - 26-18--0 - - 26-18--0 - - 0-27; 0-00 - - 0•27; 0·00 B - - 26-2--0 - - 26-2--0 
0-08; 0-00 - - 0·08; 0-00 

Arca IV 
a-- D 580-23-1058 271-6-712 50-16-30 79-23-2 - 992-68-1802 ...:; 0·04; 1·82 0·02; 2-63 0-32; 0-60 0-29; 0-02 - 0-07; 1-82 A - 395-308-53 292-321-48 169-296-14 - 856-925-115 - 0-78; 0-13 1·10; 0-16 1-75; 0-08 - 1·08; 0·13 B - 288-51 -8 117-20--0 - - 405-71-8 

0-18; 0-03 0-17; 0,00 - - 0-18; 0·02 
Area V 

D - - - 120--0-13 - 120-0-13 - - - 0,00; 0-11 - 0,00; 0 ·11 A - - 141-75-64 24-0-19 - I 65-75-83 - - 0-53; 0-45 0-00; 0·79 - 0-45; 0-50 B - 34-8-4 452-133-169 432-105-205 - 9) 8-246-378 
0·21; 0-11 0-29; 0•37 0-24; 0-47 - 0-27; 0-41 

Arca VI 
D - - - - - Nooe A - - - 34-2-14 - 34•2•14 - - - 0-06; 0·41 - 0·06: 0•41 B - - - 238-31-142 - 238-31-142 - - - 0·13; 0·60 - 0-13; 0·60 

• The five figures for each month, zone, area are CDW (uncorrccted}-c:atcb of fin whales-catch of sei whales; CPUE (fin); CPUE (sei). 



l AULE 5 
Catches of Sci Wlrnlcs l>y Area 1959/60-1969/70 

s~usm, I II Ill IV V VJ Total 

1959/60 159 1,49!1 2)0 526 1,649 232 4,294 
1960/61 102 1,938 336 103 563 2,030 5,072 
1961/(,2 1,629 1,696 427 6H 409 369 5,163 
1962/63 807 1,812 1.457 631 430 345 5,482 
1963/64 2R 4,459 1,984 274 1,820 8,56S 
1964/65 40 16,076 44) 1,564 2,207 20,330 
1965/66 32 12,722 2.724 436 1,014 599 17,527 
1966/67 1,540 6.865 2,826 717 402 12,350 
1967/68 195 2,352 2,27 1 3,327 2,207 10,352 
1968i69 7J 188 1,771 1,030 2, 156 552 5,770 
1969/70 1,278 1,997 1,925 474 156 5,830 

Total 2,870 43,402 20,586 12,219 14,766 6,892 100,735 

proporlions of the total populalion by area in 1958 as estimated by lhe modified 
l)e Lury method (laken from SM/F/4, Table IA wilh r - !II == 0-04) and by 
the</ methoc.l (taken rrom Sc.:/21/18, Table 8). 

T ABLE 6 
lnitiul Population by Areas, 1957/58, 1961/62 (fin whales) 

Art'il 

I II Ill IV V VI Total 

rroportions by modilicd 
De Lury method 0 .051 U.233 0 387 0 171 0·094 0-064 100·0 

Proportions by q method 0082 0-246 0·370 0·139 0·100 0 ·063 100·0 
Numbers by Arca, 1958 8 8 40-0 66,5 29•4 16-1 11-0 171·8 
Numbers by Arca, 1962 7.7 28·7 37-4 14·4 1·0 5.3 100·5 

The numbers in Tahle 6 have been estima1ecl using the proportions in line I 
of the table applied to the iiverage estimate o f the to tal for 1958, namely 171 ·8 
thousand. These estimates have then been extrapolatec.l forward to 1962 (with 
r = 0·08, M = 0-04) and adjusted to the 1962 to tal estimate, 100·5 thousand. 
T he proportions in lhe second line mighl have heen used as a starting point; 
different values of r were t riec.l but lhe linal results for 1962 c.lilfer little from 
those given in Table 6. 

The 1962 estimates extrapolated to 1970 (with r = 0·08, M = 0·04) are shown 
in Tahlc 7. 

The total o f 1hese s ix area population estimalcs for the l,cginning of the 
1969/70 season is 8 1·3 thousand (to be compared with the s lightly less 
accurate extrapolation, 82·7 tlwusanc.l from 1he to tal Anlarctic figures given in 
lhe report of the Special Meeting T.ihle 2b). 

From the catch slatistic.:s it is seen thal lin wha le catches have been so low in 
Areas I, 11 , V and VI as to preclude any useful analysis from the CPUE data in 
lhese a reas. We turn therefore to the data from Areas Ill anti JV to confirm 
whether the extrapl>lations shown i11 these tables seem reasonable anc.l to shed 
any light upon present value of lhc net recrui tment ra te, r. 

Arc:a JV 

From Table 4 it is seen that there were considerable ca1ches or fin whales in 
I '>69 and 1970 in Zonrs A and R of this area and furthermore c11tches of sci 
whales were much smaller than those of fin whales. In fact in only two months 
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TADLE 7 
Estimates or Fin Whale Stocks by Arca 196 1 /62- 1969/70 

(all fiaurcs arc in thousands) 

Fi11al 
/11/tla/ Pop11/utio11 

Seaso11 Pop11/atio11 Cate/, Reu11/t111e11t Estimate 

(a) Area I 
1961/62 7-7 2-S 0-7 S-1 
1962/63 S-7 1-4 0-7 4-8 
1963/64 4-8 0-6 5-2 
1964/65 S-2 0-6 S,6 
1965/66 .S-6 0-6 6-0 
1966/67 6-0 0-6 6-4 
1967/68 6-4 0-5 6-7 
1968/69 6-7 0-1 0-4 6-S 
1969/70 6-S 0-4 6-8 

(b) Area II 
1961 /62 28-7 6-6 3·2 24-4 
1962/63 24-4 S-6 ) -0 21 ·0 
1963/64 21-0 7-3 2-9 16-0 
1964/65 16·0 4-5 2-6 13-6 
1965/66 13-4 0 6 2,4 14·9 
1966/67 14-9 0-1 2-3 I6-S 
1967/68 16-5 0-2 2-0 17-6 
1968/69 17-6 1·7 18-5 
1969/70 18-5 1-3 20-0 

(c) Area Ill 
1961/62 37·4 11·8 S-4 JOO 
1962/6) J0,0 9-0 5-3 25-4 
196)/64 25-4 4-8 4-8 24-6 
1964/65 24-6 1-2 4.3 26·8 
1965/66 26·8 1-0 ) ·8 28-6 
1966/67 28-6 1-6 3-0 28-9 
1967/68 28-9 0-8 2-4 29·4 
1968/69 29-4 0-6 2-0 29-6 
1969/70 29-6 1-5 2-0 29-0 

(d) Area JV 
1961/62 14·4 l · I 2-3 ll-I 
1962/63 13·1 1-7 2-1 ll-0 
196)/64 13·0 0-6 1-6 13-5 
1964/65 13.5 0-8 1-) 12·1 
196S/66 13-5 0- 1 l ·J 14-1 
1966/67 14-1 0-4 1-2 14-3 
1967/68 14-3 0-7 1-0 14-0 
1968/69 14-0 1-6 1-1 13-0 
1969/70 ll·0 1-1 1-1 12-5 

(e) Area V 
1961/62 7-0 1·1 1-2 6-9 
1962/63 6-9 0-6 1-3 7-) 
1963/64 7.3 1-1 1·2 7-2 
1964/65 7-2 0·7 1·1 7.3 
1965/66 7-) 0-4 0-8 7-4 
1966/67 7.4 0·) 0·6 7-4 
1967/68 7-4 0-2 0-6 7.5 
1968/69 7-5 0-4 0-6 7-4 
1969/70 7-4 0-3 0-6 7-4 

(/) Area VI 
1961/62 5.3 1·1 1-2 5-2 
1962/6) 5-2 0-3 0-9 5-6 
1963/64 5-6 0·6 6-0 
1964/65 6-0 0-6 6-4 
1965/66 6-4 0·2 0-6 6-6 
1966/67 6·6 0-5 0-S 6·'1 
1967/68 6-4 0-2 0·4 6-4 
1968/69 6-4 0-3 04 6-3 
1969/70 6-3 0-4 6-4 



(Jan. 1967/68, Feb. 1966/67) have sei whale catches been appreciable in these 
zones of Arca IV in :ill the months and seasons of exploita tion there. To make 
mcaningfol comparisons we make comparisons with the C PUE of the 1962- 64 
seasons. It should be noted that 1963 was the last season of substantial 11n whale 
catches in Area IV prior to the concentrat ion ( in general) on sei whales. Because 
of the length of the comparison period it is important to adj ust the effort for 
changes in catcher elliciency. The usual tonnage adjustment is made, i.e., the 
CDW are multiplied by (average tonnage/ I,()()()). T hree such comparisons for 
Zones A and 8 are 

1970 CPlJ E 
1963 C PUE 

(1969 + 1970)CPUE 
(1962 + 1963 + 1964)CP UE 

( 1969 + 1970)CPUE 
1963 C PUE 

1·0 1 

1·06 

l ·IO 

The est imated increase in the Arca IV 11n whale population from mid 1962/63 
to mid 1969/70 derived from Table 7(d) is 2 per cent which agrees closely with the 
lower of these CPUE ratios. T hese comparisons suggest that r - M may be 
indeed close to 0•04. 

Area 1/1 

T he CPUE data for this area is more dillicult to analyse. Zoues A and B of 
Arca 111 have never yielded extensive catches of seis and hence effo rt in these 
zones may be regarded as devoted for the most part lo fin whales. O n the other 
hand only small amounts of effort have been expended in these zones in the past 
three seasons. 

For Zones A and B combined the C PUE (Effort = C DW x Tonnage/1,000) 
a re as follows: 

61/62 62/63 63/64 
0·84 1·55 1·31 
~ 

1·13 

64/65 65/66 66/67 
1.07 0.49 0-47 

67/68 68/69 69/70 
I ·00 0·52 0·50 
~ 

0·75 

The ra t io of CPUE for 67/68 to 69/70 to that of the 61/62- 63/64 period is 0·66. 
In Zone D fin whale catches considerably exceeded sei whale catches in 

februnry nnd March 1970. The ratio ofCP UE in February and March 1970 to 
the corresponding months in I 963 (again weighted for tonnage changes) is 
0·73/ 1 · 12, i.e., 0•65. Thrse results agree very well. The ratios are rather less than 
the ratio of the average populations in the two seasons as calcula ted in Table 7 
above (the population ra tios with r - M = 0•04 is 1·06). T he C PUE ratios are 
much more 1:onsistent with populations calcula ted on the basis of r - M = 0-02 
{the ratios of such average populations is 0·77). In any case the CPUE ratios 
contradict very strongly the hypothesis that r has increased above 0-04 during 
the 1960's. 

4. Sei Wl,alt!S 

Several comprehensive s llldies have been made on the sci whale stocks but all 
of these huve been handicapped by the recent de~·elopment of the sei whale 
catches, the di01culty of measuring C PUE in a two species fishery and the lack of 
adequate mark recupture data, among other factors. A summary of the then best 
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estimates of sustainable yielJ by oreas is found in the 19th Report of the Com
mission, page 86. A more extensive review was subsequently prepared by 
G ulland and others (SC/21/6); also a theoretical study by Doi and Ohsumi 
(SC/2 1/19) has been done. The results agreed to ot the 20th meeting nnd the 
subsequent summaries of Gulland et al. arc shown in Table 8, together 
with catches in the past two seasons. 

TAULE 8 
Estimate., or Population Size and Sustainable Yields or Sci Whales by Arca 

ArM 

I II JI/ JV V VI Total 

Estimacc or initial population in 
1968/69 (OOO's) from SC/21 /6 11 ·3 19·8 12·4 6·8 12·2 10·9 7J.4 

E5timatc o r sustainable yield 
from SC/21/6 470 1,670 930 SIO 730 580 4,890 

Estimacc of suscainablc yield 
from Tokyo meeting 310 1,900 850 S35 1, 145 635 5,375 

Catch 1968/69 73 188 1,77 1 1,030 2,156 5S2 S,770 
C..acch 1969/70 0 1,278 1,997 1,925 474 156 S,830 

The following discussion is an application of modified De Lury nnalysis to 
the catches and CPUE of the recent season. II is clearly impossible to draw any 
new conclusions in regard to Area I, which has had lillle exploitation since 
I 962/63 (a total catch of 173 sei whales in seven seasons). There is every reason 
to believe that the present yield (that would leave this population unchanged) is 
quite small. The lack of interest in this area and the comparison with fin whale 
yields in Area I suggest that its sei population is indeed low and perhaps less 
than 11 ·3 thousand. However it is quite clear that the stock in this area is above 
that level at which the maximum sustainable yield is obtained and consequently 
there is a small surplus available for catching nbove the sustainable yield. 

Area ll 
After two years of negligible activity, the 0eets operated in Zone O of this 

area during this past season. The modified De Lury equation used by Gulland 
can be adapted to the C PUE effort data here for the months of December and 
January. There were operations in these months in 1966/67 and in 1969/70. The 
1969/70 CPUE (adjusted for tonnage) is 2-02 whereas it was 2·20 in 1966/67. 
The basic equation is 

½C, + C, + ½C2 - R 
N, = I - ((CPUE)J(CPUE)1) 

Here N1 = average population in the first season (1966/67) 
C1 = catch in the first season (1966/67) 
C, = catch in intermediate seasons 
C2 = catch in the final season ( 1969/70) 
R = recruitment over the intervening three seasons. 

Inserting actual data yields 

N1 -= 1
•
792 

- R = 22 400 - 12-SR 
0-08 ' 

If the recruitment were as the estimate reported in Table 8, viz., 1,670-1,900 
per year or 5,000-5,700 in 3 seasons, the resulting estimate of N1 is negative. In 
other words if the recruitment were 1,670-1,900 per year, the C PUE should 
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have increased by 8- 16 per cent rather than falling 8 per cent. However, as 
indicated with small changes, the sampling errors may mask real effects. While 
no firm conclusion can be reached, the evidence suggests that the present 
sustainable yield in Area II is not as great as 1,900 sei whales. 

Area Ill 

In Area Ill we again analyse the sei CPUE in Zone D in December and Janu
ary. In the most recent seasons, catches in February and later were in the 
1,iajority fin whales. The required CPUE data (~djusted for tonnage) is 

1966/67 
2-86 

1967/68 
1-34 

1968/69 
1-03 

1969/70 
1-08 

T he Arca Ill catches in these seasons are 

6865 2352 1771 1997 

Proceeding as was done in Area II we have 

4,608 - R87 8 69 
l 

N,o87 = 0_53 = , 4 - ·89R87 

2,062 - R88 8 N1oss = 0_23 = ,965 - 4-35R88 

N 
1•884 - Ruo = 20R - 37 680 

1089 = -0-05 89 ' 

The first two estimates are inconsistent with the estimate of the 1968/69 
initial population being as high as 12,400; they additionally suggest a very low 
recruitment. 011 the other hand, the third estimate suggests that the recruitment 
must have exceede<l 1,884 which is unlikely if the population total is of the order 
of 12,400. Again with a small change there is liltle conclusive evidence. 

Area JV 

The C PUE data for December and January for Zone D, together with total 
catch of sci whales in the Arca arc as follows: 

CPUE 
Catch 

1966/67 
1-64 

2,826 

1967/68 
2-16 

2,271 

1968/69 
1-41 

1,030 

1969/70 
2-64 
1,925 

The two sharp increases in CPUE suggest that these data are not appro
priate for this type of analysis. If the data of the last two seasons are pooled to 
yield II combined CPUE of 2·09 we have 

2,613 - R 
N,001 = 0-03 

where R refers to the recruitment in 1968 and 1969 or 

N1801 = 87,100 - 33-3R 

This suggests a population of about 20,000 wi th a recruitment of about I ,000 per 
year. These figures <lo not agree with previous estimates. 
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Stock Red11ctio11 1959/60-1969/70 

In SC/21/6 is given an estimate of the reduction in lhe sci whale stocks since 
heavy exploitation began. This can be and is calculated slightly differently 
below. Since for sci whales, the age of recruitment is about 17, all whales taken 
in this period were at least 6 years of age in 1959/60. It is unlikely, therefore, that 
any compensatory change in recruitment has occurred over this period. If this 
is the case the reduction in stock in k years with catches Ci, C2, . .. , Ck is 
easily seen lo be 

c.e- Mtl, - 1) + C2e-M(k- 2) + . . . + c"_ ,e- M + c" 

where M is the natural morlalily rale prevailing in the unexploited population. 
If we sci M = 0 ,065 as estimated by Doi and Ohsumi (Norwegian Wlta/i11g 
Gazette, March/April 1967) and use the data of Table 5, we obtain the following 
estimates of stock reduction in the period referred lo. 

Reduction In Sci Whale Stock 19S9/60-1969no 

Area 

I II Ill I JI V VI Totul 

Stock reduction in OOO's 1·7 31·0 16-S 9.9 11 -2 S· I 75-4 

If the original total stock was about 150,000, the present total stock is near 
75,000 which agrees closely with the estimate in SC/21/6. Stock as defined here 
refers to the exploited stock, i.e., age 17 and over in the region south of 40° 
South latitude. 

It should be pointed out that since estimates of r for sci whales have been 
derived in part by analogy from those for fin whales, and since the fin whale 
recruitment rates are now known to be much lower than the original estimates 
it is possible that the estimates of gross recruitment rnte and hence of sustainable 
yield of the sei whale stocks may be too high. It is also possiblt: that the lags in 
these systems are much larger than has been appreciated so that lhe response of 
the stocks to exploitation may take a long period of years. 

Summary 

The most optimistic estimate of the fin whale stock in 1970 is about 
81 lhousamf with an estimated sustainable yield of about 3 thousand. The only 
firm evidence suggests that if anything, this estimate is high rather (han low so 
that it would be prudent management to estimate the fin whale contribution to · 
the quoin lo be less than 1,500 DWU. 

The results of analysis of C PUE for sei whale catches are fo r lhe most part 
unclear or contradictory, though some calculations suggest that recent popula
lion estimates (of 75,000 for lhe whole Anlarctic exploited slock) arc not 
unreasonable. This would support an estimate of the sustainable yield for the 
whole Antarctic as about the same as last year, i.e., about 5,000. 
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ANNEX J 

T IIE SEVENTII MEMORANDUM ON T II E RESULTS OF 
JAPANESE STOCK ASSESSMENT or WHA LES IN T II E 

NORTI-I PACIFIC 

by S. Ohsumi, Y. Shima<lzu and T. D oi 

I. /11trod11ctiu11 

During the 1969 North Pacitic season, 6 expeditions (3 U.S.S.R. and 3 
Japanese) and 8 lan<l stations {I U.S.A. and 7 Japanese) were operated. T he catch 
statistics of the operations arc shown in Table I. 

TADLE I 
Catch of Whales by Species and Arca in the Norlh Pacilic in 1969 

Are,1 CDW Fill Set lJryde's Sperm BIVU 

American coasl 222 31 10 68 17·2 
Area II 1,959 205 302 
Area Ill 1,162 90 95 1 
Arca IV 2,278 468 1,)22 

3,l3t 152-8 
1,533 203.S 
3,014 454.3 

Arca V 1,990 37) 1,964 
Arca VI 1,087 33 143 

2,092 513·8 
1,228 40·3 

Asian coast 2,587 76 466 89 3,660 130·5 

Tolal 11,282 1,276 5,158 89 14,934 1,512·5 

The number of whales caught decreased compared with that in 1968 (Fin, 
68'70 ; Sci, 90%; Bryde's, 52'70 ; and Sperm, 92%), 

Whaling activity moved eastward from Areas V and VI to Areas IV and II. 
We did not deal with the fin whale stock in the East China Sea, where no 

whaling operation was carried out in the 1969 season as in 1968. Therefore, the 
data on that stock were not included in this paper. 

2. Fin Whale 

2.1. Index of uf>1111da11ce of f,11 ll'hales i11 the pelagic whaling gro1111d 

An index of abundance was cnlculated using corrected CPUE (by tonnage of 
catcher boats and by country) and taking si1.e of each area into account. Table 2 
shows the yearly change of the index by area. 

TADLE 2 
Index of Abuncluncc of fin Whales in rhc Pelagic Ground o f lhc 

Norlh Pacific (by CPUE) 

JI /JI JV y + VI Tora/ 

1965 5.37 IJ.87 11 ·35 9.39 39·98 
1966 5-68 9·85 8·43 9·11 3).07 
1967 3-85 HJ 5·18 7-68 19-94 
1968 J.93 3·31 6·85 4·5$ 18·6'1 
1969 t -6) 1·92 4 .59 2·94 11-08 
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The index of abundance has continuously decreased since l!':65. In 1969 it 
decreased by 40'70 over the previous year. 

2.2. /11dei of abundance hy means of whale sighting 

An index of abundance based on whale sighting data (see Section) of this 
report) was calculated as shown in Table 3. These indices (described in Sub-

TABLE 3 
Index of Abundance of fln Whales in lhe Pelagic Ground of 1hc 

Norlh Pacific (by Whale Sighting) 

JI Ill I V V + VI 10111/ 

1965 2,180 2,970 9,410 2,060 16,630 
1966 840 2,240 9,230 720 15,620 
1967 2,090 2,580 3,040 3,050 10,760 
1968 2,820 1,430 7,900 12, 150 
1969 1,820 930 1,410 3,920 7,880 

sections 2.1 and 2.2) show s imilar development in lhe west lougitudinal areas, 
but not in lhe east longiludinal areas. In the la tter areas, the index based o n 
C PU E has been decreasing , whereas the whale sighting index shows an increase 
for the period from 1965-69. . 

These indices would tend to underestimale the populalio11 because of species 
seleclion. Since 1965, the rntio of sei whale catches to fin whale catches has been 
increasing continuously, being 1-00, 1-54, 2-68, 3- I 7 and 4-04 in n:spective 
seasons from 1965 to 1969. Therefore change in species prefere11cc wo uld 
affect apparent value of C PUE 11s in the case of the fin whale in the A11tarct ic 
Ocea11. 

2.3. Esti111a1io11 of stock size based 0 11 reprod11ctiu11 cur11e amt catch method 

It is very imporlanl to know the historical change of popula lion. 
The catch statistics of li11 whales in the Asian side of the North Pacific are 

availa ble from 19IO and about 500 to 1,000 animals were killed every year until 
1951. On the o ther hand, in the easte rn side of the North Pacifo; yearly catches 
were less than 200 until pelagic operations started in 1954. Since then the calch 
of fin whales increased yearly u111il it reached 3,300 in 1964, but it has decreased 
recently. Considering avai lable informa1io11 on stock units of rhe fin whale 
distributed in the North Pacific Ocean and on such differences in the history of 
catch as mentioned above, we divided the popula tion into two units, the Asian 
stock (excluding the stock from the East China Sea) and 1he American s tock 
bounded by I 80°E, lo estimate the historical change of population. 

Method The method used here is the same as the one which we developed and 
applied to the Antarc tic fin whale population assessment al the last meeti11g 
( IWC/SC/21/ 18). 
Thal is, 

N,., = (N, - C,)e- " + R., 1 

where N = stock size a t the beginning of a season 
C = catch in the season 
M = natural mortality coellicient 
R = recruitment at age I, 

R, .... = K(S,_,
1

) 

K = rate of reproduction 
S = stock size of mature females 
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Eq. (2) sll(lws rcproduclion relationship. 
If we put N = N0 al the beginning of 19 10, we can trace the change in stock 

si1c using eqs. (I ) and (2). 

Parameters Parameters involved in these equations were decided ns follows: 

(a) As we do not have much data on reproduction re lat ionship, Model Case 4 
for the Antarc tic lin whale was applied for both the Asian and the American 
side stocks. 

(b) M = 0-04. A value of 0-046 was reported for the fin whale in the North 
Pat·ilic area (Nemoto ct al., 1968), another value of 0-04 15 was reported for 
the fin whale in the Anlarc lic Ocean (Ooi t i al., 1969). llowevcr, at the 
1 lonolulu Meeting in March 1970, the best estimate of nverage natura l 
mortality coeflicient a t the la test stock level o f the Antarctic fin whale was 
ngreed to be 0-04. Therefore, M = 0-04 was adapted to calculate the first 
approximation. 

(c) , , = 6. Although we do not have any data on age at rec ruitment in earlier 
se:isons,judging from age composition data for 1967-1969 seasons t, = 6 is 
suitable. 

(d) S/N. Ratio of mature females to to tal exploilnble popula tion is one of the 
imp11rtant fac tors lo esl imale recruitment from eq. (2). In the course of 
calcula lion the yearly changes of S/N are estimated from dala on sexual 
malurity rate of the female. 

(e) To estimate the margina l reprotluction ra te in initinl population, age at 
sexual mnturi ly is taken as 10 years o ld . 

(f) N0. Initial p('lpula1ion sizes in 19 10 are not known today. The popula tions a t 
the c111111ncnceme11t of pelagic operations ( 1952) were estimated as about 
7,800 to 10,000 for the Asian side stock and about 23,000 to 24,000 for lhe 
American s ide stock using modified De Lury's method and q-vnlue method. 

Co11sidcring the history of the catch described above, the ra tio (N0 in 19 10)/ 
(Nin 1952) o f t he Asian s ide stock will be mm;h larger than thnt o f the American 
side slock which will be not so mud, more than 1·0. The values of N 0 were 
estimated afler completing some lrial and error methods. 

Results ('///cu/ated Estimated range of N0 within permissible factors is 
17- 18 thousand whales for the Asian s ide stock and 25 -27 thousand whales for 
the American side slnck. Yearly changes in stock sizes iire shown in Figs. IA 
and I B both for the Asian and the American sides. The American side stock 
remained at a fairly high level uni ii 1950, but thereafter it decreases rnpitlly due 
to intens ive exploitlllion. On the other hand the Asian side stock has experienced 
gradual decline. 

Estimated stock si1.e and tu:tual Suslainable Yield in 1970 season are shown 
in Table 4 together with MSY level anti MSY. 

Stock size in 1970 is est in1ated a~ 13.000 -17,700 wha les, and Actual Sustainable 
Yield is 1,270- 1,350 whales whid1 exceeds MSY because of time lag of recruit-

lni1ial stock size 
Swck si1e, 1950 
Stock site, 1970 
ASY, 1970 
MSY level 
MSY 

TABLE 4 
S1ock Size ;o11d ASY in 1970 

.1ri1111 side 

17,000-18,000 
9,970 • 12,090 
5,080 7,540 

450 480 
10,600-11 ,300 

4811-510 

Amu ica11 side 

25,000-27,000 
24,930 ·26,450 
7,890-IO,l 30 

820-870 
15.600- 16,'.lOO 

700-760 

Totnl 
North P11ci/ic 

42,000-45,000 
34,900- 38,540 
12,970- 17,670 
1,270-1 ,350 

26,300-28,100 
1,180 ·1,270 

- ---- - ---------------- ------ -
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menl lo catchable stock. That is, in 1963 the American side stock was more than 
60% of N0 but decreased as far as 32- 38'70 of N0 in 1970, a nd so recruitment in 
1970 which is descendant from parent stock in 1963 provide some surplus over 
natural death of lhc present stock. 
• Present status of slock is about 50-60% of MSY level. 

3. Sei Whale 

3.1. / 11dex of ab1111tfa11ce of sei ll'haft•s distribute,/ i11 the pelagic wl,a/i11g gro1111d 

Index of abundance was calculated, using corrected CPU E and taking size of 
each area into account, as shown in Table 5. 

T ABLES 
Index of Abundance of Sei Whales in the Northern Part of the 

North Pacific ( Using Catch and Effort Data) 

JI 1/J JV V + VI Total 

196S 8-63 14-83 9-30 1·64 40·40 
1966 7.70 IS·OO 12·87 14-18 49·7S 
1967 17-23 IS-70 27-SO 20-33 80-76 
1968 19·06 30-96 14·24 24·87 89·13 
1969 8·40 28-26 IS-42 17-26 69-34 

It had increased until 1968 and decreased for the firsl lime in 1969. 

3.2. Jmlex of ab111ula111:e by 111ca11s of 1rhale .riglrti11g 

On lhc basis of the method as described in Section/. an index of abundance 
was also obtained by means of whale sighting. 

TABLE 6 
Index of Abundance in the Nnrthcrn Part of the North l'acilic 

(by Means of Whale Sighting) 

II Ill JV V VJ Total 

l96S 84S 2,824 7,104 1,200 11 ,972 
1966 1,560 3,650 3,096 8,254 16,560 
1967 534 9 ,861 10,668 122 21,186 
1968 2,2 14 IS,065 5,029 11 ,351 2,835 36,494 
1969 2,294 11,233 10,962 S,090 29,S79 

Tendency of yearly change of lhe index is fairly similar lo lhat obtained by 
using CPUE in the previous Subsection 3.1. t-lowever, in order lo gel correct 
values of lhe index, we should lake account of the yearly change in lat itudinal 
range of investigated area, which had spread southward unlil the 1968 season 
hut ceased in 1969. 

3.3. Esti111atio11 1Jf fishing rate by 111ea11s of whale marking 

TA0LE 7 
Fishing Rates and Population Sizes Obtained with Whale Marking Dain 

Averag~ PoJ>11lt,tio11 
0- r~ar 1- 1 l'rs. Total yrs. A1~m,:~ cQfr/1 size 

1964165 
'7. 

12-2 
'7. 
O·O 

'7. 
7.7 

o/. 
6·6 2,106 31,900 

1966/67 22·1 18·9 17·6 19 S 4,605 2J,600 
1968/69 4·S 11 ·7 7.7 8-0 4,801 60,000 
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Tahle 7 shows fishing rates and population sizes calculated with whale 
marking data. 

There are many variations in fishing rates which were obtained by means of 
whale marking, so that ii is difficult to gel accurate figures. 

3.4. 1/istory of cntc/1 and change ofpop11/atio11 size, and Act11al S11stai11ab/e Yield 

Until our previous paper, we had assessed popula tions of sei whales in the 
pelagic whaling ground and in the coastal waters, sepa rately. However, there is a 
long histo ry of whaling for sci whales in the North Pacific, and the stage of 
population in 1952 which we regarded as the initial population fo r the pelagic 
whaling in our previous paper was actunlly no t the initial one. Therefore, we 
should assess the populntion of sei whales considering the histo,·y of whaling, 
which had started long before 1952. 

ldcntificnlion of stock units of sci whales in the North Pacific has not been 
established, but it does 110 1 seem erroneous at present to separate ii into Asian 
and American stock units a t 180" of longitude. 

lllitial pop11/atio11 sizes The histo ry of catch of sei whales in the North 
Pac ific is shown in f.igs. 2A rind 20. The amount of catch from the American 
stock was small unti l 1953, so tha t the population level in 1954 seemed to be 
about the initial population level. The population size of the American stock 
(Areas II- IV) was 28,270- 52,540 in 1954 as described in the previous report 
( IWC/SC'/21/23). On the basis of the figures, we re-estimated the initial popula
tion size to be 30,000- 50,000 , including sci whales distributed along the American 
coast. 

In the case of sci whales of the Asinn side about 500-600 whales, including a 
srnall munber of llrydc's whales, were caught every year until the pelagic whaling 
hcga11 in the northern pnrt of the North Pacific in 1952. In our previous report, 
as mentioned above, regarding the populations in 1952 as the initial ones, we 
est imated them to be 16,610-17,160 in Areas Van<l VI, and 14,000- 15,500 in the 
wate rs off the coast of Japan. Based on these figures, the initial population size 
in the Asian side was recalculated to be 30,610- 32,660, including sei whales in 
the waters off the Japanese coast. 

Clra11ge ofpop11/atio11 size Change of popula tion sizes of American and Asian 
sides were calculated, adapting the above mentioned initial population sizes and 
catche5 in each year, into the new popula tion model of the sei whale in the North 
Pm.:ific as shown with the following formula. 

N, .. = (N, - C,)e _.,, + R., 1 

The results of calcula tion arc shown in Figs. 2A und 28. 

MS Y mu/ present pop11/atin11 le,•e/ The present population size and MSY 
population level are shown in Table I!. MSY and the present Actual Sustainable 
Yie ld arc a lso shown in the same t;1blc. 

The present population levels nre still above those which gives MSY for both 
stocks. 

Initial population 
MSV popnlatiun 
MSY 
Population in 1970 
/\SY in 1970 

T/\IILE 8 
Populat ion Assessment or Sci Whales 

11Ii1111 side 

28,000-)2,000 
15,680 -18,560 
I , 186- 1,355 

16,700-20,560 
1,5 11-1 ,588 
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Amerlc-1111 side 

)0,000 -50,000 
17,400-29,000 
1,270-2, 117 

17,410-37,880 
1,5 19- 1,611 

Whole Nortlt Pnd/ic 

58,000-82,000 
33,080-47,560 
2,456-3,452 

34, II 0-58,440 
3,030-3,199 



4. Bryde's Whale 

In the North Pacific Bryde's whales have been caught mainly in the waters orr 
Japan's coastal land sta tions. Depending on the various conditions of warm 
water masses in the adjacent waters of Japan, there has been a large yearly 
fluctuation in the catch amount (8- 504) and migration intensity near the coast 
of Japan. 

The stock s ize was reported in the Third Memorandum of Results of Japanese 
Stock Assessment of Whales in the North Pacific (see page 9 1, IWC 17th Report 
of the Commission) estimated to be 5,000- 18,000 during the years 1955-64. 
According to the general knowledge concerning other species of whales and 
roughly constant history of catch amount on a long-term view, the present stock 
condition does not seem to be much dirTerent from the above mentioned ligun:s, 
and the sustainable yield is supposed to be about the same as average annual 
catch, 200-300. 

Furthermore, a lthough we do not have enough data lo assess the s tock 
condition accurately, the present population docs not seem lo have been depleted 
under the level which gives maximum sustainable yield of 300-600. 

5. Sperm Whale 

5. 1. J11dex of ab1111da11ce of male sperm whales distrib11ted 110,1/, of 50° N 

Using the corrected CDW with the same method as for fin and sei whales, the 
C PUE of male sperm whales north of 50°N was calculated. Then the index of 
abundance was calculated with the C PUE, taking size of each area into account, 
as shown in Table 9. 

TADLE 9 
Index o r Abundance or Male Sperm Whales Norlh or S0°N 

JI Ill IV V VJ Total 

196) 1·60 8-19 11 -21 21-78 0-23 43-01 
1964 2-80 6·2S 11 ·13 16·18 0 -02 36·)8 
1965 2.42 12-06 12-38 15· 12 41-98 
1966 11 ·12 9.34 12·30 0 ·12 32·88 
1967 4.39 12·38 9.35 I I-SO 1-16 38-78 
1968 16·0) 14-2) l7·36 0·79 48·41 
1969 l •S2 9·46 8·3S 14·36 0-19 33·88 

The index shows generally a decrease in recent years, allhough marked 
fluctuations are apparent in each area. 

5.2. ll/llex of ab111ula11ce by means of 11•/,a/e sigl,ti11g 

From the data of whale sighting carried out with scouting boats belonging 10 
whaling expeditions, an index of abundance was also obtained independently as 
shown in Table JO. 

TAIJLE 10 
l11dcx or Abundance by Means or Whale Sii,;h1i1111 

II Ill JV V VJ Total 

1965 27-79 101·24 116·10 164-81 4 11 -95 
1966 10·0) 38· 12 46·38 116-88 211 ·40 
1967 53.79 29·10 94.34 2-44 179-67 
1968 170-84 SS-09 90.33 16·80 31J.OG 
1969 78-04 49-14 29·87 47-80 20J.85 
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As in the case or the sei whale, tendency or ycarl,y change in the index_ is 
fairly simila r to that obtained by using (.'PUE in the previous Subsec tion 4.2. 

5.3. Esti111atio11 nf initial mu/ recrnt stock sizes of male .1p er111 ll'hales north of 
50?N by means nfq-ral11e 

Using the modified Oe Lury method, initial stock sizes and q-value (0-892) 
had been obtained in the last report (IWC/SC/2 1/23). The population size in 
each year and for each area was calculated wilh q-value and index or abundance. 
They a re shown in Table 11. 

TAUL E 11 
Estimation of S1ock Sizes Using q-value ( x 10' ) 

II Ill IV V VJ Tott1/ 

lnilial 4-40 15-70 23-30 28·20 1-40 73-00 
1965 2-7 1 13-52 13·88 16-95 47-06 
1966 12·47 10-47 13·78 0-13 36-85 
1967 4-92 IJ-88 10-48 12-89 1·30 43-47 
1968 17-97 15·95 19-46 0-89 54-27 
1969 1-70 10·61 9 )6 16-10 0-21 37-98 

Present stock level is at 52--591/0 of initial stock. 

5.4. Es1i111atio11 ofa111011111 of rca11i1111e111 of male sperm ll'hales north of50°N 

Change of stock size was obtained with q-valuc and index of abundance in 
Areas IV and V since 1954. Amount of recruitment may be calculated with the 
following formula: 

N,+ 1 = (N, - C,)e· " + R,+1 

Where N is stock size, C is amount of catch, M is na tural mortality cuelncienl 
(sc i as 0 -06) and R is amount of recruitment. The calculated amount of recruit 
ment has a large fluct uation. I lowever, as the amount of catch of fema les has 
increased only recently in the North Pacific , it is estimated that the stock size of 
females has remaineu al the level of initial stage. Therefore, the amount of 
recruilmenl must have remained constant until recent years. The average 
amounts of recruitment were calculated to be 1,340 and 2,200 in Areas IV and V 
respectively, and the average rate of recruitment to the initial population would 
be 6-9'70 . 

5.5. Clu111ge of CPU£ of male sperm ll'hales sow!, of 50°N 

As shown in Tuble 12, CPUE of males which are distributed in the waters 
south of 50"N in the pelagic ground has gradually decreased. 

T ADLE 12 
CPUE of Male Sperm Whales Soulh of 50' N 

II JI/ IY y YI Total 

1963 3-19 1-70 I OJ 0-88 1·68 
1964 7-98 1-46 4-67 2-41 6-57 4-68 
1965 7-58 5-60 3-64 3.55 4-60 4-66 
1966 0·33 4·22 3-18 2·94 5·00 3-18 
1967 3.53 2 82 3-71 2-72 6-28 3-78 
1968 3-84 4.44 3-86 2-75 2-51 ) -)9 
1969 2-1) 2-15 2-37 1-60 1-64 2·)8 
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5.6. Estimation of i11itial population size of male sperm 11'/,ales so11tl, of 50° N 
wit/, the modified De Lury method 

Population sizes of the male sperm whale which are distributed in the waters 
south of 50°N in the pelagic whaling ground in 1964 were calculated by the 
modified De Lury method as follows: 

JI 
9,900 

Ill 
9,000 

IV 
21,600 

V 
12,100 

VI 
8,300 

5.1. Cl,ange of population size a11d 0111011111 of recmitme11t 

Total 
60,900 

Supposing that population size is proportional to CPUE, population sizes in 
each area and each season are calculated using initial population and C PUE. 

Table 13 shows change of population sizes of males distributed in the waters 
south of 50°N. Average amount of recruitment and rate of recruitment were 
calculated using the same method as that in the waters north of 50°N. They are 
1,890 whales nnd 3-1 o/u respectively. 

5.8. Pop11latio11 size of male sperm w/,a/es i11 the 110,1/,cm part "f 11,e Nortl, 
Pacific 

The total population of the male sperm whale dist ributed in the northern part 
of the North Pacific, mainly in the waters north of the polar front of the North 
Pacific, is estimated by adding the two results of north and south of 50°N which 
were obtained in the previous sections. 

TAfiLE ll 
Population Sizes or Male Sperm Whales in the Waters South or 50°N ( x 10") 

II Jtt tv V VI To111I 

1964 9 .9 'J-0 21·6 12·1 8·3 60-9 
1965 10·4 9.4 18·3 13-2 S·7 57-0 
1966 0 -5 1· 1 16·0 IO·'J 6·2 40-7 
1967 4.9 4.7 18·6 10·1 7-8 46·1 
1968 5.3 1·5 19-4 10·2 3-1 45.5 
1969 2·9 ).6 11-9 6-0 2·0 26·4 

Population size at the beginning of 1970 season was calculated with the 
following formulas: 

N (N 
C1ees) _., + R 

1970 = 1988 - - 2- e 

R ""' rN0 

where r = rate of recruitment 
N0 = initial population site 

Initia l population size of males distributed in the northern part of the North 
Pacific was estimated to be 133,900, it had decreased 10 63,600 at the beginning 
of 1970. This value is 47•5'7o of the initial population level, and it is just the 
minimum population level to maintain reproduction with the initial number of 
females. 

The sustainable yield of males at the present population level was estimated to 
be 4,290, which is 6-75'70 of the population. 

5.9. Pop11latio11 of female sperm wl,a/es in tl,e whole North Pacific 

Catch of females in the North Pacific increased since 1967 and reached 
3,605 in 1969. 
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TABLE 14 
Po pulat ion Si:ics of Ma le Sperm Wholes in the No rthern Pa rt or the 

North Pacific ( x 10') 

II JI/ JV V VJ Total 

Initial 
NS0°N 4.4 15-7 23-3 28 2 1·4 7).0 
sso· N 9.9 9-0 21-6 12·1 8·3 60·9 
T o tal 14·3 24•7 44.9 40-3 9 .7 133.9 

1969 
Nso0 N 1-7 10·6 9.4 16·1 0 ·2 38·0 
s5o•N 2·9 3-6 11 ·9 6·0 2·0 26·4 
To ta l H 14·2 21 ·3 22-1 2·2 66-4 

Dcginning o r 1970 
N50°N 1-8 11•4 10·2 16-9 0 ,3 40·6 
sso0 N 1·9 3·2 10·8 5.5 1·6 23-0 
To tul 3.7 14·6 21·0 22·4 1·9 63-6 

lnilial populat ion size of males distributed in the North Pacific was 133,900. 
According lo Ohsumi (1966), if 80'70 of males over 15 years of age are distributed 
in the norlhcrn par t of the N orlh Pacific, the to tal initial population of males 
over 15 years of age in the North Pacific would be about 167,000. If the age 
dist ribution of females is lhe same as tha t of males, the tota l population size o f 
mature females may be calculated with the following formula : 

N 
- = e - Ue-t.).11 
s 

where N = population size of rnnle 
S = popula tion size of mature female 
t,. = age at sexual maturity of female 
10 = age nt beginning of catch of male 

Now, N = 167,000, t0 = 15, t,. = 9 and M = 0·06, then Sis calculated as 
foll ows: 

S = 239,000 

If the female age a l recruit men I is 20 years, the exploitable stoc!c size of female 
is 123,800, and if the catch of female is represented with the population model 
of female (see Fig. 2 in Ohsumi 's paper, " A trial to get mathematical models of 
popula tion for sperm whale" ), MSY becomes 5,234. In the N orth Pacific 
female catches have been less than 5,234 and 1he population level is still above 
the level of MSY. 

6. Prohibited IVhnles 

Wha le sighting is the only method with which we may estimate tendency of 
change of abundance on the prohibited whales. 

We have whale sighting d a ta obta ined by using seouling boats. Index of 
abundanc~ is calculated in each small square (5° latilude 10° longitude square) 
and summed up under the foll owing formula. 

I.A. = L 11,·A, 
m, 

where I.A. = index of abundance 
111 = number of whales sighted in i-square 

m, = steaming miles in i-square 
A, = area size of i-square 
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The range of covered areas is l 50"E- l 30"W, 40' N-65"N, exclud ing Okhn1sk 
Sea. 

6.1. Blue wha/11 

TAUI.E IS 
Index or Abundance or Uluc Whah:s 

II Ill IV V VI To1al 

1965 14) S28 9J7 )71 1,978 
1966 201 212 76 150 6)8 
1967 214 610 I 31 856 
1968 237 341 660 11 2 1,426 
1969 15 76 22) 256 629 

Since 1966 lhc lentlency of lhe index seemed 10 incrcnse until 1968, and 1hc11 
drop1icd back lo the 1966 levcl in the 1969 senson. Therefore, it seems necessary 
to continue protecting this species for some years until the tendency of recovery 
becomes clear. 

6.2. Humpback whale 

TAULE 16 
Index or Abunllancc o r llumpback Whales by Means or Whale Sighling 

1965 
1966 
1967 
1968 
1969 

II 

227 

Ill 

7S4 
977 

1,716 
835 
509 

IV 

269 
1,358 

670 
74 

313 

V 

62 
42 
26 

141 
14) 

VI 

IM 

fora/ 

1,312 
2,377 
2,412 
1,212 

965 

T here is no appare111 tendency of change of abundance on this spedcs. Stock 
size of this species mighl he somewlrnl larger than that of lhe blue whale, bul 
prolecl ion is s lill necessary. 

6.3. Right whale 

TADLE 17 
lndc~ of Abundaocc of Right Whales by Means or Whale Sighting 

1965 
1966 
1967 
1968 
1969 

II Ill 

12 
83 

107 

IV 

126 
II 

353 

13 

V VI Tu1al 

15 153 
74 1(,3 

460 
96 96 

106 I 19 

Allhough the catching of righl whales has been prohibiled for many years, 
populalion size is still small, und tendency of recovery is nol apparent. 

6.4. Gray 1rhale 

There has been no record of findi11g this species in the areas investigated 
during the pas t seasons, so lhat we cnnnot estimate popula1io 11 of this species. 
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ANNEX K 

STATUS OF STOCKS OF BALEEN W IIALES IN TIIE ANTARCTIC, 
1970/71 

by T . Doi, S. Ohsumi and Y. Shimadzu 

I. Jntrod11ctio11 

At the lust I.W.C. meeting we introduced the advanced method of stock 
assessment of fin and sei whales in the Antarctic in two documents. T hey were 
registered ns Document Nos. JWC/SC/21/ 18 and IWC/SC/21/ 19. 

In this paper, using mainly the above method and combining the catch result 
in 1969/70 season, we reassessed the stock conditions of fin and sci whales. We 
also tried lo predic t future change of the stock condition for the purpose of 
establishing a long-term project for ra tional ut ilization offin and sci whales in the 
Antarctic. 

On the status and change of stock condition of the prohibited whale species 
such us blue, humpback and right whales, we had no data available except those 
by means of sighting. 

2. ,.-;,, Wl,n/c 

2.1. Cl,a11ge of C l'UE 

Yearly changes in catch and CPUE of the fin wlwle caught in the Antarctic 
areas from 1961/62 to 1969/70 arc shown in Table I. 

In the 1969/70 season, CPUE of fin whales continued a tendency to recovery 
from a minimum in 1965/66, when the ratio of the fin whale catch in total 
baleen was the lowest. At the worst, we may easily believe that the fin whale 
populat ion has not been decreasing since the 1965/66 season judging from the 
increasing tendency of CPUE in recent years, a lthough reliability on CPUE is 
1101 so high compared with years when fin whales were more than 80% of the 
total baleen whale catch. 

2.2. Change of 11op11/atio11 size by means of irl,a/e sigl,ti11g 

Data on whale sighting were collected in the 1969/70 season by Japanese 
scout ing boats. Dist ribution index was estimated according to the method 
described by Nasu and Shimad1.u ( 1969, SC/21/22), which employed isodensity 
lines. Table 2 shows the yearly estimation of population hy urea. 

Observed areas did not cover the Antarctic areas entirely as shown in Table 2, 
in part icular the main dist ribution areas of fin whales-south of 60°S- were 
excluded. T he values in the table therefore indicate an underestimated fin whale 
population. In the 1969/70 season estimated values are about 2-6 times or the 
previous season, nn irregularly high rate compared with earlier seasons. II 
would be clear from these values that the successive tendency or the fin whale 
pormlation in these 4 seasons is towards recovery. 

2.3. Present status of srock a11d s11stai11abfe y/efd 

At the Honolulu meeting held in March 1970, the lowering of age at recruit
ment was discussed and age at 50% recruitment is lowered as far as 5 years in 
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TABLE l 
Catcb aod CPUE of Fin Whales 

Catch CPUE 

Seasons CDW 
ADllra,e 
tonna,e l1 JlI IV V VJ I Total II III IV V VJ I Total 

'° 
1961/62 29,952 657 6,650 11,847 3,129 1,098 1,120 2,520 26,364 ().80 1-04 0·99 0·62 ().59 0-74 ().88 
1962/63 22,504 703 5,570 8,977 1,725 645 346 1,373 18,6j6 0·91 0·96 0·62 0·51 0•56 0•58 0·83 
1963/64 20,407 709 7,319 4,753 603 1,144 - 34 13,853 0-87 0 ·72 0·31 0 ·35 - ().36 0.68 
1964/65 17,521 715 4,528 1,199 766 747 - 66 7,306 0•44 0•67 0·34 0•25 - ().89 0-42 
1965/66 13,146 743 636 1,008 64 385 204 17 2.314 0·10 0•41 0.10 0-15 0·22 0·38 0·18 
1966/67 11,775 754 81 1,554 372 304 530 44 2.885 Q.07 0·29 0·16 0-16 0.39 1·10 ().24 
1967/68 9,783 769 173 780 749 223 227 - 2.152 0·30 0·29 0·33 0-10 0·12 - 0·22 
1968/69 8,363 787 32 552 1,627 413 260 130 3,014 0.11 0-22 0.71 0·21 0·27 0-45 0·36 
1969/70 7,948 801 32 1,546 1,064 321 33 - 2,996 0-04 0-45 0•47 0-27 0·12 - 0·38 



TABLE 2 
E~li,nalcll l'upu lation by Sighting (Areas between 40'S and 60"S) (unit X 10")• 

Se11so11 II If/ IV V VI To1a/ 

1966/67 + + 4·5·-6·4 + J.7- 5·3+ 0 ·8- 1·1 + + 9·1-12·81-
1967/68 I- + J-0 4.J + 6·0 -8·4 + 0-8- 1·2+ O·tl-l •I + 10-6- 15·0 + 
1968/69 + + 7·0 9·9 I· 5·4- 7-6+ 0·6· 0 ·8+ 0·3- 0·5+ 13-l -18·8+ 
1969/70 + 5-0-7•1+ 16-7- 2)-7+ 12·5 -17·8 + 34-3-48·6 I· 

• Low figures :ire for A (linlling rate) ~ 1 ·0 anll high figures are ror A = 0·7. 

recen t years. So we recalc-ulated the popula tio n for Cases 2 a nd 4 w hich were 
reported in o ur previous rep ort ( IW C/SC/21/ 18) employing younger age at 
rec ru itment based o n age com position data. Results a re sh ow n in Table 3. 

TA OI.E 3 
Es1imn1ell S1ock Size of fin Whales in lhc Antarct ic (unit x 10') 

S1oclc siu Rccr11i1mc11t of 1JCX I seaso11 

Seaso11 ,; CtJsc l lose 2' Cmc4 Case 4' Case 1 Case 2' Case 4 Case 4' 

1929/30 7 378-5 15-4 
1944/45 7 282·0 282·0 278·6 278-6 18·6 18-6 17-9 17-9 
1945/46 7 287-5 287·5 283·5 283-5 18-8 18-8 18·6 18-6 
1946/47 7 285·8 285-8 28 1·7 281-7 18-8 18-8 18-7 18-7 
1947/48 7 279-1 279·1 275-0 275-0 18·8 18·8 18-7 18-7 
1948/49 7 266-3 266-3 262 3 262-3 18-7 18-7 18·7 18·7 
1949/50 7 255·8 255·8 252-0 252·0 18-8 18-8 18-7 18·7 
1950/51 7 244-9 244-9 24 1-2 241·2 18-8 18-8 18-7 18•7 
1951 /52 7 235·0 235-0 231·4 231 ·4 18·9 18·9 18-7 18-7 
1952/53 1 222·8 222·8 219· 1 219· 1 18-9 18·9 18-7 18•7 
1953/54 6-5 2 10-7 210·7 206-9 206-9 18·9 18-9 18•7 18·7 
1954/55 6-5 194-5 194-5 190·6 190-6 18-8 18·8 18-7 18•7 
1955/56 6-5 177-9 177.9 174-1 174·1 18·8 18-6 18-7 18-6 
1956/57 6·0 162·6 162·4 158·9 158·8 18·6 18·3 18·6 18-3 
1957/58 6-0 147·9 147-4 144·4 1440 18·3 18·0 18·) 18·1 
1958/59 6·0 13J.8 133-0 130·4 129-9 18·0 17-5 18·1 17-6 
1959/60 5,5 120·4 l 19· 1 117·2 116-2 17-7 17-0 17-8 17-0 
1960/61 5.5 106•7 104-8 103-8 102·0 17-3 16-2 17-3 16·0 
1961/62 5.5 92 0 89·1 89-2 86·2 16-6 15·3 16·6 14-9 
1962/6) 5-0 78-9 74·8 76·2 71·6 15-7 14-2 I 5-) 13-6 
196)/6'1 5·0 73·4 68·0 70-5 64·3 15·5 IJ ·O 14·3 12·4 
1964/65 5·0 72-1 64-4 68-1 60-3 13.7 120 IJ•I 11·2 
1965/66 5·0 75·9 66·8 71-4 62-0 12-6 10-8 12·0 9.9 
1966/67 5-0 83-2 72-7 78-3 67-2 11-6 92 10·8 8·5 
1967/68 5·0 88-6 76-2 83·1 70•2 10·1 7.9 9.7 7·2 
1968/69 5-0 93.3 78-9 87-J 72-4 9-2 7.4 8·3 6·4 
1969/70 5-0 95-8 80-2 89-2 7J.0 8-0 7-0 7-2 6-1 
1970/71 5-0 97-0 81-1 89·9 73-3 7.5 7.3 6-8 6·2 

A revised es limation is sho wn in the Table as Case 2 ', and C ase 4 ' correspo nd-
ing to Case 2 an<l Case 4, respec tive ly. S tock s izes a t lhe begin n ing o f 1970/ 7 1 
season a rc sm a ller t han o ur previous result because of lower values of age at 
recruitmen t. T endency o f c hange in s l ock size is very s imila r between Cases 2 
a n <l 2 ', a nd Cases 4 a nd 4', implying recovery o f p opula tio n a fte r a m inim u m in 
the 1964/ 65 season . Recovery rates o f stock sizes in 1970/7 1 season are 26% a nd 
227,, o f 1964/65 season 's s tock s izes for Case 2 ' a nd Case 4' respec tive ly. 

Es lim a ted st ock s izes a nd A ctua l S ustained Yie lds for the next season a rc 
sho w n in T ahlc 4. 
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TABLE 4 
Population or Fin Whales in 1hc Antarctic 

Initial 
1970/7 1 
MSY 

Popu/a1io11 size 

378,SOO 
73,300-8 1,100 

227,000- 236,600 

ASY 

3,520-4,350 
9,S00- 10,600 

Population is recovering gradually, but present slat us is still about 30'70 of the 
level which gives MSY. The Actual Sustainable Yields in the 1970/71 season 
are 3,520 and 4,350 according lo Case 4' a11d Case 2' respectively. 

2.4. Discussion 

2.4. 1. 
There are three reports concerning reproducrion rcla1io11ship of fin whales. 

They are by Doi et al. (1969, IWC/SC/21/18), by Allen (1970, SM/70/F/3) 
revised from his previous report (1969, IWC/SC/21/2) and hy Chapman 
(SM/70/F/4). The most important difference between lhese three is the nature of 
reproduction rate curves. Doi et al. employed models on the rate which increases 
according t<' decrease of parent stock size, whereas Allen showed decreasing 
rate according to decrease of stock based on analysis of age composition data 
and Chapman described the rate to be constant. Recent tendency of stock was 
calculated to increase (Doi et al.) and to continue to decrease (Alle11). 

It is for us to resolve such fundamental problems, lo obtain more ac.;urate 
estimates on stock size and on SY to achieve better stock management of fin 
whales. Two ways may be employed. T hey are, 

A. To analyse reproduction rate curves 
B. To obtain evidence which shows clearly the tendency of changing stock in 

recent years, such as, 
(I) CPUE 
(2) Estimation by whale sighting 
(3) Some other biological factors 

Hereafter we discuss these subjects briefly. 

A. Analysis of reproductio11 rate curves Reproduction rate (K) is expressed 
wi th the following mathematical model, taking sex ratio of foetus as 50o/q, 

K = tpe- 1,u· 

where p = pregnancy rate 
t, = age at recruilment 

M' = natural mortality coefficient for ages less than t, 

In this expression t, means a fixed age for a knife-edge recruitment model or 
some average values of several ages for a sequential recruitment model. Although 
our knowledge on the nature of the above mentioned factors to get K-values is 
limited, the best estimated values available at present are shown in the table 
altac.:hed to Fig. I . Combining these pnrametcrs, c.::1 lc11lation was made to find 
out the course of reproduction rate curve. Results are shown in Fig. I . Our 
previously reported curves (Cases 2 and 4) are very dose to the present the,>relical 
ones (K(I)). On the orher hand curves have 1101 yet hcen prodnccd which demon
strale decrease of reproduction rates according to decrease of slock size. Judging 
f; .,111 this result, reproduction rate curves such as shown by Allen ( 1970) are IOo 
haid to he understood wilh factual evidence. A further s ludy is needed to 
analyse this problem more accurately. 
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8 . Other i11for111atio11 Estimated population by analysis of whale sighting 
shown in Table 2 might indicate evidence of a recovering fin whale population 
since 1967. This is one of lhe major factors lo judge whether the population is 
increasing or not. 

Other binll>gical evidence is average body length shown in Table 5. 

TABLES 
Average Dody Length of Fin Whales Caught by Pelagic Operation 

Yeo, Male Female Year Male Female 

19)0 64-79 67-70 196) 64-IO 67-82 
1939 6S·73 68-92 1964 64·70 68-S9 
1946 66-07 69-20 1965 6J.S6 67-10 
19S0 65-98 69·07 1966 64·00 67·21 
195S 6S-07 67-97 1967 64-74 67-76 
1960 64-99 68·13 1968 65-14 68·42 
196 1 65-07 68-36 1969 6S·2 68-0 
1962 (>4.44 68·19 

Average body length had been decreasing since 1949 in post-war seasons and 
it reached a minimum in 1965 bolh for male and for female. Since then it has 
shown a remarkable increase of over one foot for bolh sexes for only four years. 
Such a rapid increase had never before been experienced in the history of Ant
arctic whaling. In each season from 1965/66 to 69/70, respective catches of fin 
whales were 2-3, 2-9, 2-2, 3-0 and 3-0 thousands, and C PUE were 0-237, 0-324, 
0·286, 0-462 and 0-471 (tonnage corrected). These data would support the thought 
lhat whalers have experienced much more allowance in selecting larger fin 
whales in recent years than previously. The fin whale population has therefore 
been gradually increasing in these few years. 

2.4.2. . 
In the reporl of the I lonolulu meeting on stock assessment of fin whales in the 

Antarclic, three cases are shown in Table 2(a), (b) and (e) for change in stock 
size in 1962 and after. The stock size calculated on the basis of Cases {a), (b) and 
(c) in the llonolulu Meeting Reporl, including the latest data of 1969/70 
season are as follows: 

Stock size 
Value of SY 

Case (a) 
65,700 

1,300 

Case (b) 
82,500 

3,300 

Case (c) 
95,200 

5,400 

They are dilferent in the rale o f net recruitment to total catchable stock in 
these years; the values are 0-02, 0-04 and the variable one, 0-049 in 1962 and 
increasing to 0-057 in 1970 for Cases (o), (b) and (c) respectively. 

It should be noled thal lhe parameters employed in Case (a) are somewhat 
similar to Allen's, and those in Cases (b) and (c) to Chapman's and Doi's et al. 
respectively, but the method employed in lhe Honolulu meeting differs from 
each of them. The patlern of change in calculated stock size from these three 
cases are very similar. They reached a minimum in 1965 a nd then tended to 
increase. This tendency is the same as in Cases 2 and 4. In those three cases 
recovery of population in 1970/71 is by 4-3, 11-5 and 19·9% or that in the lowest 
season. 

As the value of M = 0-04 was agreed at the meeting, net recruitment rate of 
0-02 means K "" 0-088 (as K is for female recruitment), provided that pregnancy 
rate is 0-5, t, = 5, ratio of mature females in total catchable stock is 0-34, which 
leads to too high a value of M ', 0-209, to be accepted. Allen ( 1970) al.so explains 
In his report a net recruitment of0-035 in the early 1950's. Thus lower rates more 
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TABLE 6 
Catch and CPUE of Sei Whales 

Cazch CPUE 

Season CDW 
Avera,e 
ronna,e II Ill JV V VJ I Total II Ill JV V VI I Total 

-a 1961/62 29,9S2 6S1 1,249 427 633 409 369 1,629 4,716 0•15 0-04 0-20 0-23 0-19 ().48 0-16 
'-" 1962/63 22,504 703 1,812 1,457 631 430 345 807 5,482 0-30 0· 16 0·23 0-34 0·56 0-34 0·24 

1963/64 20,407 709 4,150 1,984 274 1,820 - 28 8,256 0-49 0-30 0·14 0•55 - 0·30 0-40 
1964/65 17,521 715 15,584 443 1,564 2,207 - 40 19,838 J.50 0·26 0·69 0-74 - 0•54 1-13 
1965/66 13,146 743 12,718 2,756 442 1,008 599 35 17,5:58 1·96 1·12 0·69 0-40 0·63 0•78 1·34 
1966/67 ll,775 754 1,553 6,860 2,825 717 402 3 12,360 1-43 I ·33 1·24 0·39 0-30 0-08 !-OS 
1967/68 9,783 769 194 2,352 2,271 2,653 2,880 - 10,350 0·33 0-86 1·00 1·14 1·54 - 1·06 
1968/69 8,363 787 188 1,771 1,030 2.,156 552 73 5,770 0·64 0-69 0-45 l-10 0-58 0·2S 0-69 
1969/70 7,948 801 1,298 1,997 1,925 474 33 - 5,852 1·62 0-58 0•85 0·39 0·57 - 0-73 



recent ly obta ined are dillicult to explain. On these points (a) is very doubtful lo 
take into account. 

Case (c), which c.~plains the increasing rate of recruitment according lo de
crease of stock size, would be more reliable than Case (b) as shown in the 
previous section. 

2.4.3. Conclusion 
We have discussed the rate of reprodui:tion a nd tendency of change in 

popula tion in recent years. The a nalysis of recruitment rate curve based on the 
hes! knowledge for sume fundamental factors. produced evidence that the rnte 
would not decrease l"!Ccording to decrease of stock. Yearly change in CP UE and 
est imated stock si1.e based on whale sight ing showed a recovering tendency of 
lin whale s tock. 

T his is a lso supported by increase of average body length. 
The evidence available since 196.'i therefore suggests that the lin whale po pula

t io n in the Antarctic is recovering. 

3. Sei Whale 

3.1. Change of Cl'UE 

T able 6 shows yearly change of catch and CPU E of sei whales in the Antarctic. 
C PUE of the sei whale decreased gradually until 1968/69 season but increased 

hy a bout 5-87n of 1968/69 in 1969/70, al though amount of ca tch increased 1-4% 
in the same season. 

3.2. Change nf pop11/atio11 size by 111ea11s of ll'hale sighting 

Based on the same method as expressed in Subsection 2.2, the popula tion 
sizes of sei whales for the Antu retie seasons 1966/67- 1969/70 were calculated and 
shown in Table 7. 

TABLE 7 
Population Si,c of Sci Whales by Means of Whale Sighting ( x 1,000 whales) 

I II Ill I V V VI To111/ 

1966/67 + + 13-9 19-7 9.3 -12·2+ 19-2- 27•3 + 5-2- 7•3+ 46·9- 66-5+ 
1967/68 + + 6-6 9-4 + 7-0 -10-0 IH- 14·0 + 15-6- 22·1 + 42-0-59•6 + 
1968/69 + + 4·3· 6·1 + 4-6· 6•5+ 7-1- 10·1+ 3-7- 5·3 + 19-7-27·9 + 
1969/70 + 9.5. 13.4 1- 9,0- IH I- 12-2- 17-J + + + 30·7-4J.S+ 

The ranges of investigation did not cover whole Anlarc tic areas, but estimated 
population sizes in Areas 111 and IV in 1969/70 season were larger than those in 
1968/69 season. 

3.3. Present status of .fl ock a11d sustainable yield 

At the last 1.W.C. meeting. we reported our method of stock assessment (Doi 
and Ohsumi, SC/2 1/ 19). 

Following the same method, the present sta tus of estimated popula t ion is as 
follows: 

Initial 
1970/71 
MSY 

TARLE 8 
l'opulation of Se! Whales in the Antarctic 

Pop11/ntio11 siu 

150,000 
82,720 

52, 70! ... 51,400 

AS Y 

0 
5,010 

4, 180-6,450 

Present s1a111s of popula tion level is still above the level which gives MSY. 
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4. Prohibited Whales 

4. I. B/11e whale 

Using the whale sighting data on number of whales sighted, steaming miles 
and amount of observed area, the index of abundance is ~ lculated as in T able 9. 

TABLE 9 
Index or Abundance o r Oluc Whales by Means o f Wh.ilc Sighling 

Sector /965/66 /966/67 /967/68 /968/69 /9611/711 

11 0 60 
IIIE 1,270 690 4,0J0 
1110 2,800 3,350 9,590 11 ,720 8,570 
IIIA 1,080 900 1,450 
IVE )80 
IVD 1,6)0 1,560 
IVA 580 420 470 
IVD 240 
VE 3,400 
VD 1,020 160 
VA 370 
VO 920 
VIA 80 
VID 800 

Dlue whales distributed in E and D sectors are assumed to be pigmy blue 
whales, and those distributed in A and B sectors will be ordinary blue whales. 
According to the above table, it is estimated that the stock size of the pigmy 
blue whale is larger than that of the ordinary blue whale. 

It is difficult to estimate the change of stock size in the whole of the Antarctic, 
because of lack of data covering the a rea and the investigation area has changed 
year by year. We can only estimate the change of abundance of blue whales 
(possibly pigmy blue whales) in sector 111 0 . It seemed to increase until the 
1968/69 season, and then decreased in the 1969/70 season. 

4.2. J-/11mpback ll'hale 

TABLE 10 
Index of Abundance o f llumpback Whales 

/965/66 

110 260 
IIA 
IIIE 
1111) 170 
IIIA 360 
IVE 
IVD 
IVA 
IVII 
VE 
VU 
VA 
VII 
VID 
VIA 
VIO 

1966/67 

1,560 

so 

4,890 
160 

820 

/967/68 

280 

40 
370 
120 

80 
180 
ISO 

190 
460 

/ 968/69 

250 
90 

)10 

170 

/969/70 

110 
1,000 

580 
170 
790 

1,150 
)SO 
190 
320 

There is a la rge yearly nuctuation in the index of abundance of humphack 
whales, and no clear-cut tendency of its change was witnessed. 
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4.3. Right ivhale 

TA0LE II 
Index o r Abundance or Right Whales 

/ 96J/66 1966/67 1967/68 1968/69 1969/70 

Jill ),290 1,330 
110 140 2,610 830 
IIA 140 
IIIE 290 
1111) 220 220 280 80 140 
IIIA 
IVI) 730 60 3,940 
IVA 330 140 
VO 560 30 
VA 650 
VII) 160 
VIA 190 410 

The index of abundance of the right whale is the lowest among the above 
mentioned three species and there is a large fluctuation in ii. 

4.4. Ratios of ab1111dm1ce a111/ estimation of .flock size judging from the stock 
size of Jin ll'hales 

Stock size of the fin whale has been already eslimated in each season. Provided 
lhal lhe im.lices of abundance of lhe prohibiled whale species are proportional to 
lhat of the fin whale, the estimated stock sizes of these species are shown in 
Table 12. 

Rluc 
l111mpb~ck 
Right 

Fin 
lllue 
llumpback 
Right 

T AIILE 12 
Ratios o r Abundance and Estimation or Stock Size 

/96J/66 1966/67 1967/68 /968/69 

Ratio of i11dex 11f a/11111d1111ce to 1hat of fin whales• 
0-0646 0-0454 0·0798 0·14~6 
0-0 129 0-0567 0-0113 0-0104 
0-0059 0-0238 0·0 119 0·0 106 

6-1,400 
,t,160 

830 
380 

S1ock Siu 
69,950 

),180 
),970 
1,660 

73,200 
5,840 

830 
870 

75,650 
10,910 

790 
800 

• Figures arc obtainc<l in sectors D, A and B. 
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/ 969/70 

0·1045 
0·0287 
0-0511 

76,600 
8,000 
2,200 
),910 
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ANNEX L 

C0NSmERATI0N OF TIIE PRESENT TECHNIQUE OF WIIALE 
MARKING AND FUTURE MARKING PROGRAMMES 

hy S. G . Ul'OWn 
Whale Researd1 Unit 

National Institute of Oceanography 

At the meeting of the Scientific Commitlee of the J.W.C. in June 1969 some 
questions were raised about the whale marking at present carried out under the 
international scheme for marking in the southern hemisphere. lt was suggested, 
for example, that new methods of marking whales might perhaps be employed. 
At the request of Dr. Chapman, since the N.1.0. co-ordinates this scheme, I 
undertook to discuss the mailer informally by correspondence during the year 
and to report to the 1970 meeting of the Committee. 

A le tter (Appendix I) requesting comments on the present scheme and 
suggestions for improvements was therefore prepared and copies were sent to 
the following 15 biologists in November 1969. The biologists concerned have all 
had experience of whale marking, or have been actively interested in marking 
programmes: Mr. Bannister (Australia), Mr. Best (South Africa), Dr. Budker 
(France), Dr. Robert Clarke (U.K.), Dr. Dawbin (Australia), Mr. Gambell 
(U.K.), Or. Gaskin (Canada), Dr. lvashin (U.S.S.R.), Dr. Jonsgdrd (Norway), 
Dr. Mackintosh (U.K.), Dr. Mitchell (Canada), Dr. Ohsumi (Japan), Dr. 
Omura (Japan), Mr. Rice (U.S.A.), Dr. Sergeant (O1nada). Dy the end of April 
1970, replies had heen received from 11 correspondents and on the basis of these 
replies the following notes have been prepared. The comments received are 
grouped under the headings used in the circular letter. 

I . Suitnbility ()f tire Marks nt Present A vailable 

There is general agreement that the standard marks arc satisfactory for marking 
large 1,a lccn whales and they have on occasion been successfully used on sperm 
whales. In a separate paper Dr. Clarke discusses the possibility of injuring 
small whales, including sperm whales, with the s tandard Disco11ery mark, and 
recommends precautions he considers should always be observed when marking 
whales. 

The increased charge mark designed for marking sperm whales is considered 
to he sat isfactory for marking small sperm whales hy Mr. Bannister and for 
sperm whales marked a t short rnnge by Dr. Jonsgftrd but he feels that at the 
more normal range they might not fully penetrate the blubber. Mr. Best gives 
instances of incomplete penetration at short ranges and he has arranged to 
carry out a series of test firings of marks at different ranges into sperm whale 
carcasses a t Durban to provide more i11formation on this problem. Mr. Gambell 
is also of the opinion that an increase in the charge strength of these marks 
might he appropriate. 

The streamer mark which was designed to advertise its presence to the whalers 
on the platform has apparently been unsuccessful. We have no evidence that the 
presence of the streamers has drawn the attention of flcnsers to the prese111.:c of 
a mark. Dr. JonsgArd suggests that there may be a possibility that streamer 

100 



marks hilling the whale are later lost because of the streamers a nd Dr. lvashin 
suggests that the streamers may facilitate the penetration of infoction. 

The -4IO mark was designed for the marking of calves of large whales and 
adults of smaller species. There is a strong recommendation from Dr. Dawbin 
and Mr. Bannister that this mark should always be used on calves ra ther than 
the standard mark which has caused injury to humpback whale calves in the 
past. Mr. Best reports variable results in their use on sperm whale calves, some 
being effective hits, o thers ricochets. Dr. JonsgArd reports their successful use on 
minke whales, even on small animals, and Or. Mitchell on culves, smaller 
species and also the larger whales, recovery from the laller being focilita ted by 
the detailed butchery of the carcasses a t Canadian sta t ions for the production of 
meat products. 

2. Present Methods ()j Marking 

No suggestions have been made for new methods of marking in place of the 
present use of whale catchers accompanying the whaling fleets in the Antarct ic 
and the use of chartered whale catchers elsewhere. In the case of chartered 
catchers, however, it is generally felt that the results to be expected from the 
marking should be carefully considered against the costs involved. 

3. Marking Programmes 

There is some divergence of opinion on this q uestion. Mr. Bannister feels that 
the present Antarctic programme is far too limited. In his view marking on a 
small scale on the whaling grounds has little value though it is probably better 
than no marking a t all. He feels that the use of chartered vessels to mark away 
from the whaling grounds is important. 

Dr. Gaskin also questions the value of the present programmes which he 
suggests are of little use in providing information for population estimates or 
for studying migra tions with the Antarctic baleen whale stocks a t their present 
low levels. He wonders if the Antarctic programme is not being continued more 
out of habit than necessity. Jle suggests that a programme in the northern 
Indian Ocean might yield valuable results but feels that the costs involved . 
would be hard to justify a t the present time. 

Dr. Mackintosh feels that it is better to continue marking on the present 
reduced scale than to stop altogether since there may be value in a long con
tinuing series of records which is lost if the series is interrupted. I le a lso suggests 
that it is important to expand the marking programme for sperm whales. 

Mr. Best believes lhat regular marking cruises are preferable to sporadic ones 
and feels that if an annual programme of Antarctic marking can be continued 
with probably one off South Africa, useful results should be obtained. Mr. 
Gambell agrees with this view and feels that both the Antarct ic programme and 
marking off South Africa should be expanded. 

Dr. Mitchell feels that the present Antarctic programme should be expanded 
in view of the continuing need for information on Antarctic whales. 

To provide some information for a possible discussion on fn lure Antarctic 
marking programmes I have prepared a short note on the results and costs of 
the five most recent seasons' marking programmes (Appendix 2). 

4. Publicatio11 of Results 

There is general agreement among the six correspondents commenting on this 
question (Messrs. Bannister, Best, Gambell, Gaskin, JonsgArd and Mitchell) that 
the present system of publicatiun of the results of Antarct ic marking should 
continue if possible. In the event that publication in the Norwegian Whaling 
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Cnz,i/le is no longer possible, it is suggested by Messrs. Bannister, Dest and 
Gambell that lhe present marking progress report, published as an Appendix to 
the Report or the Scientific Committee in the Report or the Commission, should 
indutlc u list or marks recovered annually. Mr. Bannister feels that it might more 
prolitably indude also an analysis of the results. Mr. Gaskin asks ir cyclo-styled 
lists or mark rei.:overies can be circulated to members. 

In lltis connection Mr. Best and Dr. Mitchell raise c1ues1ions about national 
responsibilities for publication or the results or wh11le marking and I feel 1ha1 ir 
there is an opportunity this matter shoul<l again be reviewed by the Scientific 
Committee. 

5. Co-ordination of Marking 

Messrs. Bannister, Desi and JonsgArd are the only correspondents to comment 
on the present arrangemenl for co-ordinal ion of the international scheme by lhe 
N.1.O.; they all agree that the present arrangements are quite satisfactory. 

6. New Marking Methods 

Only four correspondents comment on the possibility of developing new marks 
and methods of marking. Mr. Bannister feels that new methods of marking 
Hsh should be examined to sec if any of them might be applicable to marking 
cetaceans. Dr. Gaskin tentatively suggests the possible use of a mark incorpora
ting a power source, operated by the body heat of the whale, to transmit signals 
which, even at very short range, would greatly increase the rate of recovery of 
marks. Dr. Sergeant mentions the use of radio tags on dolphins by Dr. W. E. 
Evans (U.S.A.) and experimenls by Dr. W. E. Schevill on their use with the 
larger whales. 

Mr. Best feels that in the present state of the whaling industry, it would be 
senseless lo scrap a proven method of marking in favour of a new experimental 
method, unless the latter was an external mark which had been fully proven 
after trials on smallo.:r cetacea in captivity. 

Appendix I 

Consideration of the Present Technique of Whale Marking 
and Future Marking Programmes 

Al the meeting of the Scientific Committee of the I.W.C. in June some questions 
were raised about the whale marking at present carried out under the Inter
national scheme for marking in the southern hemisphere. Among other things 
it was suggested that new methods of marking whales might be employed, e.g., 
recent developments in the techniques of fish marking might perhaps be ap
plicable to whales. No recommendation was made in the Scientific Commitlee's 
report lo the Commission but al the request of Dr. Chapman, since the N.1.O. 
co-ordinates this scheme, I undertook lo discuss lbe mailer informally by corre
spondence during the year a nd to report to the ned meeting of the Committee 
if any points had arisen which might be taken up by the Committee as a whole. 

I am therefore writing to ask if you will be kiml enough to give me your views 
on the present marking techniques and on any improvements which you may 
feel can be made. II may be useful at this time to consider also any changes 
which might be made in the type of marking programme at present carried out 
under the Internat ional scheme, or olher current marking schemes. 

It may be helpful lo consider questions under the following headings: 
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I. Suitability of marks at present available, i.e., 12 bore sla11dard marks, 
increased charge marks for marking sperm whales, streamer marks. 
-410 marks for calves and smaller species of whales. 

2. Present methods of marking. Use of whale catchers for marking in the 
Antarctic by courtesy of Japanese whaling companies and with the co
operation of the Far Seas Fisheries Research Laboratory. 
Use of chartered whale catchers for marking elsewhere, e.g., South Africa. 

3. Marking programmes. At present there is an annual marking programme in 
the Antarctic. In the 1968/69 season, 93 whales were marked (under the 
International scheme)-! blue, 36 fin, 28 sci, 28 sperm whales. 

4. Present system of publication of results. Dy annual statements of marking 
carried out appearing in the Scientific Commillee's reports to I he I. W .C. 
Dy annual lists of marks recovered in the Norll'egia11 IV/iali11g Gazette 
(question of continuation of publication). 
By reviews of Antarctic marking progress, and detailed analyses of results 
published at irregular intervals. 

The Sdentific Committee has agreed "that the present arrangement whereby 
the N.1.O. acts as a central organization to co-ordinate whale marking is very 
satisfactory," but I will welcome any comments 0 11 these arrangements which 
you may have. 

Appendix 2 

Yours sincerely, 
S. G. DROWN 

A Note on the Results and Costs of Recent Antarctic Whale 
Marking carried out under the International Marking Scheme 

This brief note on the results and costs of the last five seasons' whale marking 
carried out in the Antarctic under the International marking scheme has been 
prepared lo provide information for possible discussion in the I.W.C. Scientific 
Committee on future marking programmes. 

T he note covers marking during the five Antarctic seasons 1963/64, 1964/65 
and 1966/67 to 1968/69 inclusive (there was no marking programme in the 
1965/66 season). During this period the marking was carried out entire ly by 
whale catchers and other vessels of Japanese whaling expeditions with the co
operation of The Whales Research Institute, Tokyo; the Tokai Regional 
fisheries Research Laboratory and, most recently, the Far Seas Fisheries 
Research Laboratory. 

Numbers of Whales Marked and Recoveries of Marks 

The number of whales of the three chief species marked and the number of 
these marked whales recaptured from which marks have bc .. n returned arc 
given in Table I. A total of 427 whales are estimated to have been effectively 
marked ( 126 fin, 152 sci and 149 sperm whales) and marks have been returned 
from 36 whales, 12 fin and 24 sci whales ( 10'70 and 16% respectively of those 
marked). No marks have been re turned from sperm whales. Additionally, 2 
blue, IO humpback, 2 right, 7 minke, 4 beaked whales and 4 pilot whales were 
marked but of these species only minke whales are al present hunted in the 
Southern Hemisphere. 

All recovered whale marks provide some biological information; some in
dividual recoveries may give important new information on movements or 
migrations, the value of others lies in their confirming or adding a little more 
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dclail to the general picture of movements built up from a series of recoveries 
over a number of years. In general the 0-group returns and the I-group and 2-
g, oup returns provide most information o n movements during the whaling 
season and on the degree of dispersnl of animals from one season to the next. 
Returns from the older year-groups are usually of less value in the study of 
whnle movements but become of increasing importance for studies of age 
c.Jelcrmination if accompanied by anatomical material (e.g., car plugs, baleen 
pla tes or ovaries). 

The distrihution of the 36 n:111rns by year-groups is given in Table I. Seven 
lin and 13 sci whales were recaptured in the same season as they were marked 
(U-group). There :ire 3 fin and 6 sei whit les in the I-group, and 2 fin and 2 sci 
whalts in the 2-group returns. Three returns are in older year-groups and from 
one of these a baleen plate was oblained. 

Of the 12 returns from fin whales, 4 arc of special interest in providing 
additional information on movements between the Antarctic whaling Areas 
during the whaling season or in later seasons and another is one of only two 
recoveries to date (of some 650 fin whale returns) from a whale marked 011 two 
separate occasions on cliffercnt days. 

Marks have been re turned to date from only 27 sci whales marked under the 
International scheme. The 24 reco,·cries noted in Table I have therefore been of 
considerable importance in providing most of the information so far avai lable 
from whale mnrking about the movements of this species in the Antarctic. 

C11sts of Marks, Shipping Charges and Rewards 

Details of the costs borne by the Jap:mese whaling companies and the three 
research laboratories are not available so that the total figure for costs given in 
this note is a minimum figure. In view of this, it has not been considered necessary 
for the purposes uf this note to obtain an exact figure for the cost of the marks 
u~ed and the shipping charges incurred during the five seasons. The figures 
given for the different items of expenditure are therefore in some cases approxi
mate but they are close lo the actual costs incurred. 

The total number or marks fired during these marking expeditions was 1,347 
( 1,029 standard, 72 s lreamer and 246 increased chnrge marks). 

Cost 

Standard marks 1,029 ( = 1,030, say 500 at 
20s. 0d. and 530 al 25s. Ud. to a llow for in
creasing costs of marks during period) 

Streamer marks 72 ( = 70 at 20s. 0d.) 
Increased charge marks 246 ( = 250 at 26s. OJ.) 

Packing and shipping charges of marks to Japan. 
1966/67 = £25, 1967/68 = £26, 1968/69 = 
£27 ( = say £75) and 2 earlier seasons at say 
£40 

Rewards for returned marks 
Japanese recoveries: 37 marks al 20s. Od. 
Norwegian recoveries: 4 marks at IOUs. Od. 
U.S.S.R. recoveries: I 
42 marks from 36 whales 

T otal cost of marks, shipping charges and 
rewards 
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1,160 
70 

325 
1,555 

11 5 

37 
20 

57 
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The minimum cost of marking each of lhe 427 whales has lhereforc been 
approximately £4 and of obtaining each of the 42 marks returned to dale 
approximately £40. 

TABLE I 
Antarctic Markins and Returns from Marked Whales in Seasons 1963/64-1968/69 

No. of Marlud whaln rr 111r11rd 
whales Total 

S easo11 Spuies marked 0-Gp I-Gp }-Gp J-Gp ./-Gp 5-G,, relururtl 

1963/64 Fin 
49} 2 2 5 

Sci 19 89 I 2 2 7 
Sperm 21 

1964/65 Fin 4i} Sci 8) IO 3 14 
Sperm 33 

1966/67 Fin 
23} 

2 
Sei 24 88 2 } 
Sperm 41 

1967/68 Fin 16} Sci 31 73 
Sperm 26 

1968/69 t-in 37} 
5 5 

Sci 29 94 
Sperm 28 

Totals Fin 126} 7 3 2 12 
Sci 152 427 I) 6 2 2 24 
Sperm 149 



ANNEX M 

TII E POSSIBILITY OF INJURING SMALL WI-IALES WITH THE 
STANDARD DISCOVERY WHALE MARK • 

by Robert Clarke 
National Institute of Oceanography 

United Kingdom 

Research 011 the EfJects of Marking Large Whalebone Whales 

In 1953 the late Professor Dr. Johan T. Ruud, Dr. Age JonsgArd and I made 
experiments at Stcinshamn, Norway, firing stnndard Discovery whale marks 
into <lead whales and tracing the marks <luring the working up of the carcases, 
to see whether the marks were likely to injure live whales during actual whale 
marking. The whales marked were fin, blue and sci whales between 48 and 
72 feet long. We concluded "that marking with the present Discovery mark 
is in general harmless to whales, provided that where c ircumsta nces permit, the 
marksman shall aim at the region around the dorsal fin and try to avoid the 
region around and behind the llipper. We a lso recommend that the hind part of 
lhe tail near the nukes should be avoided in case marks go clean throng!> 
without record. In future whale marking voyages an attempt should be made t-, 
smear the marks with a bacteriocidal ointment before they are fired , so as t i) 
prevent infection of the wound of penetration ... " (Ruud, C larke and JonsgArd, 
1953). Reporting on the whale marking voyage of the Enern to the Antarctic 
later Iha! year we said "we are now convinced, s ince the Enern's voyage and 
after carefully examining nll possible contingencies, that no problem of serious 
injury a rises and that the mark itself, smeared with penicillin to prevent sepsis, 
is a satisfactory and valid agent in whale marking practice" {Clarke and Ruud, 
1954). 

l'roblems of Marking Small Whales 

Since the nbove findi11gs came from our experience of marking large whale
hone whales, they include no recommendation on the minimum size a t which 
whales should he marked. I lowever, I had already come to believe, from the 
voyage of R .R.S. William Scoresby in 1950, when numbers of sperm whales were 
marked, that whales judged to be less than about 38 feet long should not be 
marked with the Disco11ery mark. This was lhc minimum length adopted when 
marking whales in Chilea11 and Ecuadorean seas in 1958 and 1959 (Clarke, 1962). 
l-lowever, a minimum at 38 feet would exclude not only the younger male sperm 
whales but virtually a ll the females, since few of t hese grow larger than 38 feet, 
so during a subsequent voyage olf the coast of Chile in 1964 I revised the 
minimum length to 36 feet (11 metres). If this figure be criticized as arbitrary, 
then I do not regard it so, for it is base<! on my recollection of the Steinshamn 
experiments combined with experience of marking hundreds of whales and 
observing thousands more a t sea. There is a requirement for experiments on 
small whales like the lria ls made at Steinshamn, but meanwhile I regard 36 feet 
as an absolute minimum. This applies, of course, not only to sperm whales but 
to all species of whales. In whales smalle r than 36 feet, the mark, although aime~ 
to penetrate into the dorsal muscle as recommended, has a greater chance o f 
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striking the backbone with the likelihood of damaging the periosteum or even 
the bone itself, leading to conditions which might handicap the whale or even 
cause its death. And of course, the smaller the target the more chance there is of 
a badly aimed shot hitting the region around and behind the flipper when the 
mark would be likely to enter the thorax and eventually kill the whale. 

Apart from the need to observe a minimum size, which applies to all species 
of whales, there are other factors relevant to the safe marking of sperm whales. 
Firstly, a mark with an increased powder charge for sperm whales is now in use. 
This mark was developed at my request after I had observed off Chile in 1958 
that sometimes (but not always) marks with the standard charge fi red into sperm 
whales protruded from the hard blubber; the marks with increased charges were 
effective off Ecuador and the Galapagos Islands in 1959 (C larke, 1962), and I 
have sincf; used them off Chile in 1964 and currently several colleagues are using 
them. Secondly, it is often possible 10 approach sperm whales very closely, so 
that point blank ranges of a few metres are not uncommon co1npared with the 
35-45 metre ranges typical of marking whalebone whales. I consider th.it these 
two factors emphasize the need to avoid marking small sperm whales less than 
36 feet long. The third factor applies to sperm whales of all sizes. At Steinshamn 
in 1953 we recommended that the mark should be aimed at the region around 
the dorsal fin, because in whalebone whales the body cavity is shallow there, 
terminating a t the anus, vertically below the dorsal fin. But in sperm whales the 
anus is 3-5% of the body length behind the posterior border of the dorsal fin. 
Thus, if a mark is fi red according to the Steinshamn recommendation into the 
region of the dorsal fin of a sperm whale, and if the mark hits low on the fl11nk 
(as can happen when the sperm whale, in its characteristic fashion," rounds out" 
for sounding and exposes a good deal of body surface in the region of this 
dorsal fin) there is a possibility that the mark will enter the budy cavity when it 
may be expected that death will eventually ensue. So sperm whales should be 
marked behind the dorsal fin, where there is plenty of target area in I his species. 

The Steinshamn results included a recommendation that bacteriocidal 
ointment be smeared on the marks to prevent infection of the wound of entry. 
On all whale marking expeditions in which I myself have since taken part, 
marks have been smeared wi th an antibiotic ointment, usually penicillin. Rut I 
do not recollect seeing any mention of this practice in the reports of other whale 
marking voyages; and my impression is that the precaution is not much taken 
elsewhere, if taken a t all. It has been said that the ointment is more u salve for 
the marksman's conscience than the whale's flesh, but I do not accept this. It 
seems to me a sensible precaution which should work as intended, and since we 
are in conscience bound to do everything we can to make marking safe, then we 
should use it. 

The Present Position i11 Marking Small Whales 

I have earlier in 1966 drawn attention in the Scientific Committee to the 
dangers of marking small sperm whales with the Disco,•ery mark (IWC 17th 
Report, 1967, p. 78), but a good deal of such marking seems to be going on. A 
colleague tells me that he marks sperm whales of all sizes other than calves. 
Mejia (1964) accompanying whalecatchers engaged in aclual whaling off Peru, 
deliberately reslricted the marking to sperm whales uf less than 9 metres (30 
feel), because gunners are prohibited from laking these whales according to the 
regulations of the Permancnl Commission of the South Pacific. l vashin and 
Rovnin ( 1967), reporting on Russian whale marking in the North Pacific, say 
"The young whales were mainly marked. It is necessary to mention lhat ac
cording to our observations a mark fired from a small distance at a young whale 
may injure the animal very seriously, sometimes even causing its death, this 
happened in the case of two young sperm whales." 
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Al!ho ugh marking is a must valuable 111ethod of investigat ing the wha le 
s tocks, I think a ll will agree tha t any marking which is likely severely to injure or 
kill whales is ethically, scientifically and economically indefensible. I am aware 
of the urgent need to mark small sperm whales, including calves, and of the fact 
that the small -4 10 111ark, which appears safe to use on calves, is likely not to 
be fouml when these calves have grown into adults and some of them a re shot. 
I have been thinking that a small mark, still a 12-bo re but say 18 cm. long 
instead of the 25 cm. standard mark, might be used on small sperm whales. 
I fowever that may be, and whatever improved methods may be developed in the 
fu ture, I consider that whenever the s tandard mark is used we must simply 
forego the marking of small sperm wha les in spite o f the numerous and tempting 
targets these gregarious whales fro m time to time present. 

In summary l propose that the recommendations o f the Steinshamn trials be 
revised as follows: 

Marking wi th the standard Dis('()very mark is considered in general to be 
ha rmless to whales if the following precautions are observed . 

I. No whales judged to be s maller than 36 feet (1 1 metres) should be marked. 
2. When marking all species of wha les, the marksman should avoid the region 

arouncl and behind the fl ipper. 
3. When marking whaleb,,ne whales, the marksman should aim for the region 

around the dorsal fin. 
4. When marking sperm whales the marksman should aim for the region 

beh:nd the dorsal fin. 
5. W',alemarks should always be smeared with bacteriocida l ointment before 

fi1111g, to prevent infection of the wound of penetration. 
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APPENDIX V 
INTERNATIONAL WHALING COMM!SSION 

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31ST MAY 1970 

Previous Year EXPENDITURE 
£ s. d 

Secretary's Remuneration-
1S0 - - Salary 

National Heallh contributions 
including Selective Em-

133 I 9 ployment Tax 
Adminis1ra1ive, Clerical and 

Typint Staff provided by 
Ministry of Agriculture, Fish
eries and Food: Renr for the 
Secrerary's Office, and over-

1,638 2 4 head expenses of the Ministry 
655 11 - Srarionery, Printing and Pos1a1e 

Cosr of Meeting 
21st Annual Meeting June 

1,482 19 11 1969 

es 14 10 

567 17 6 

500--

1.lCl II S 

£6,914 18 9 

Conrriburion 10 Exira-Ordinary 
Bud1e1 

Stock Assessment Work: Travd
/ing and Subsistence. Expenses 
of Scienrisrs 

Whale Marking 
Contribution 10 National In

stitute of Oceanography 
Contribution to Bure:iu of 

International Whaling Sta
tistics, Norway 

Balance: being excess of income 
over expenditure. transferred 
10 Balnnc: Sheet 

£ s. d. 

750 - -

167 13 2 

£ s. d. 

917 13 2 

l,1110 13 -
1,021 8 7 

t ,880 5 S 

500--

500 5 -

£6,630 S 2 

Previous Year 
£ s. d. 

INCOME 

Contrib111ions for 1969/70 
5,600 - - IS Contraeting Governments at £350 each 

Other Income 
247 I 3 Interest on Investments 

Ex1ra-Ordi11ary Budget 
982 2 8 Balance broughr forward 
85 14 JO Contribution from Ordinary Budget 

£6,914 18 9 

Bala11u: being excess of expenditure over 
income, transferred to Balance Sbeet 

£ s. d. 

S,250 - -

450 17 9 

9:!9 7 5 

£6,630 S 2 
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Pra,iou.s Year UABILITlES 

INTERNATIONAL WHALING COMMISSION 
BALANCE SHEET 31ST MAY 1970 

Previous Year ASSETS 
£. s. d. 

Creditors-
£ s. d. £ s. d. 

Mioistry of Agriculture, Fish-

£ s. d. 
1,129 2 9 Cash at Paymaster General 

£ s. d. £ s. d. 
441 6 9 

1,702 14 l cries and Food 
300 - - Others 

Contribution from the Govern• 
ment of Mexico paid in 

23 10 II 
1,300 - - 1,323 JO II •OutstandinK contributions

Panama 1969/70 
Argentina 1969/70 
Mexico 1969 /70 

241 - 6 adoance 

Income c!c Expenditure Account
Ordinary Budget 

Balance at 31st May 1969 5,321 
Less 

9 

2,888 15 5 

Investment in Local Authority 
3,500 - - Loans 

Sundry debtors-

341 7 3 
350 - -

I 7 IO 
692 15 l 

4,500 - -

S,321 - 9 

Balance transferred from 
1969/70 929 7 5 4,391 13 4 

Accrueo interest on Local Auth-
46 17 2 ority Loans 81 2 5 

£7,564 15 4 £5,715 4 3 £7,564 15 4 £5,715 4 3 

• Remittances in settlement of the outstanding contributions were received from the Government of the Republic of 
Panama in July 1970 and the Government of the Republic of Argentina in October 1970. 

(Signed.) R. STACEY 
Secretary 

international WhalinK Commission 
22nd October 1970 

I have examined the above Account and Balance Sheet. I have obtained all the information and explanations that I have 
requited, and I certify, as the result of my audit, that in my opinion the above Account and Balance Sheet arc correct. 

Exchequer and Audit Department (Signed.) B. D. FIUSER 
10th Nooember 1970 Comptroller and Auditor General 



APPENDIX VI 

SUMMARY OF INFRAcnONS 

Alllarctic season Outside Alllarctic 
1969/70 1969 

Undusiud Whahs Ulllknized 
whales nmainintin Whales whaJes 

Whales Lactazing Whales suzo~, taken Lactaling Whales 
takm No. 1. whales lost JJ hours (2') No. 1. whales lost 

(I) (2) (3) (4) (S) (6) (7) (8) (9) (10) (11) 

Blue Whales 

-
Fin Whales 

3,001 20 0·66 8 I - l,91S 11 O·S6 10 

OtMr /Joleen Whales 
5,852 13 0-22 8 4 - 5,445 25 0-46 2 :? 

Sperm Whales 
(I') 5,383 339 6°30 13 8 - 17,614 407 2-31 13 31 

Note: 
(I') The number of sperm whales taken in the Antarctic season includes the catch of the Antarctic pelai:ic expeditions nonh of 

40° south latitude. 
(2') The numbers shown of whales taken outside the AnULrctic do not include the catch of the countries from whom no infractions 

reportS were received. 



APPENDIX VII 

TABLE SHOWING OIL PRODUCTION ETC. 1959/60 TO 1969/70 

Antarctic pdagic whaling Oil production in barre/st 

No.of No.of No. of Oil Total oil 
Baleen floating No. of humpbacks blue whale production I.And stations Outside the production 

Yea,.. season factories catchers taken! units§ in barre/st South Georgia Antarctic in barre/st 

1959/60 28 Dec. 59-

1960/61 
7 April 60 

28 Dec. 60-
20 220 1,338 15,512 2,050,892 97,546 733, 192 2,881,630 

1961/62 
7 April 6 1 

12 Dec. 61-
21 252 718 16,433 2,123,157 109,727 692,852 2,925,736 

7 April 62 21 261 309 15,253 2,001,961 49,815 744,376 2,796,152 
1962/63 12 Dec. 62-

7 April 63 17 201 270 11,306 1,495,779 - 925,045 2,420,824 
1963/64 12 Dec. 63-

N 1964/65 
7 April 64 

12 Dec. 64-
16 190 2 8,429 1,299,476 41,282 887,722 2,228,480 

7 April 65 IS 172 - 6,987 1,017,611 45,805 929,194 1,992.610 
1965/66 12 Dec. 65-

7 April 66 10 128 I 
1966/67 12 Dec. 66-

4,085 634,299 9,964 
No 

865,391 1,509,654 

7 April 67 9 121 - 3,51 I 600,666 whaling 874,983 1,475,649 
1967/68 12 Dec. 67- No 

7 April 68 8 97 - 2,804 419,046 whaling 825,954 1,244,000 
1968/69 12 Dec. 68- No 

7 April 69 6 85 - 2,472 423,880 whaling 817,732 1.241,612 
1969/70 12 Dec. 69- No Not yet Not yet 

7 April 70 7 85 - 2,477 461,285 whaling available available 

• The years indicated in this column cover aot only the Antarctic Season, but also the catches outside lhe Antarctic in the second of the two years. 
The 1969/70 figures are provisional. 

t Barrel-170 kg. (Barrel-abt. t loag ton of 1,016 kg.). 
t The catch of humpbacks 1959/60 to 1962/63 was confined to certain days and thereafter prohibited. 
§ In 1959/60, the limit governing the Antarctic pelagic whaling countries was 15,000 blue whale units. The limit was suspended in 1960/61 

and 1961/62, and reduced to 10,000 units in 1963/64. No catch limit was agreed upon for the 1964/65 season, but the limit was further reduced for the 
1965/66 season to 4,500 units, for the 1966/67 season to 3,500 units and to 3,200 units for 1967/68 aad 1968/69. For the 1969/70 season the limit was 
set at 2,700 blue whale units. 
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60°H l--~--I 

eo·1-1--+--1--➔- - - - --1----1- -+--

Map or world showing Antarctic nreas and (dolled) regions closed 10 facto ry ships for the 
purpose or lo king and lrcatinB, baleen whales. 
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APPENDIX IX 

LIST OF REPORTS RECEIVED BY THE COMM ISSION DURING 
TIIE TWENTY-FIRST YEAR, ENDED 31ST MAY 1970 

Food a11d Agric11/t11re Orga11izatio11 of tire U11ited Natio11s 

Upwelling and Fish Production by D. M. C ushing, Fisheries Laboratory, 
Lowcstofl. Fisheries Technical Paper No. 84. (18.8.69) 

Fisheries Reports, No. 68. Proceedings of the Symposium on the Living 
Reso11rces of the African Atlantic Continental Shelf between the Straits of 
Gibraltar and Cape Verde. ( 13. 10.69) 

Technical Conference on Marine Pollution and its EITects 0 11 Living Reso1;1rces 
and Fishing, Rome, 9th- 18th December 1970. Prospectus. (1 3.10.69) 

Yearbook of Fishery Statisth.:s. Catches and Landings 1968. (25.11.69) 
Bulletin or Fishery Statistics. Yearbook of Fishery Statistics: notes 1968. 

(22.1.70) 
Yearbook of Vishery Statistics. Fishery Commodities 1968. (22.1.70) 
Report of the 1.0. F.C. Working Party on Stock Assessment in Relation to 

Immediate Problems of Management in the l11dian Ocean. Rome, 30th Septem
ber to 3rd October 1969. fisheries Reports No. 82. (13.2.70) 

Syn(lpsis of Biological Data on West African Croakers Pseudotolithus Typus, 
P. Senegalensis and P. Elongatus. Prepared by A. R. Longhurst, Institute of 
Marine Resources and Scripps Insti tution for Oceanography, University of 
California, San Diego. Fisheries Synopsis No. 35, Rev. I, 1969. ( 13.2.70) 

Symposium on Investigations and Resources of the Caribbean Sea and 
Adjacent Regions. Preparatory to C. I.C.A.R. Fisheries Report No. 761, Rome 
1969. (23.2. 70) 

Proceedings of the World Scientific Conference on the Biology and Culture of 
Shrimps and Prawns: Mexico City, Mexico, 12th- 21st June 1967. Fisheries 
Reports No. 57, Vol. 3. ( 16.3.70) 

1969-Rcsearch Fleet of the World by Norio fujinami. Fisheries Technical 
Paper No. 93. (18.3.70) 

Department of Fisheries; List of Publications and Documents 1948- 1969. 
f isheries Circular No. 100 (rev. I). ( 18.3.70) 

Proceedings of the Conference on Fish Behaviour in Relation to fishing 
Techniques and Tactics. Fisheries Reports No. 63, Vol. 3. (3.4.70) 

Careers in Marine Science. Fisheries Technical Paper No. 90. (3.4.70) 
Synopsis of Biological Data on Smelt, prepared by T. N. Delyania. Fisheries 

Synopsis No. 78. (9.4.70) 

lmlo-Pacific Fisheries Co1111ci/ 

Proceedings 13th Session, Brisbane, Queensland, A ustralia, 14th- 25th 
Octoher 1968, Section I ; I.P.F.C. Secretarial , Regional Office for Asia and the 
far East, Bangkok, Thailand, 1968. (8.9.69) 
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Inter-American Tropical Tw,a Commission 

Bulletin, Vol. 13, No. I. (10.6.69) Annual Report 1968. (14.7.69) Dullelin 
Vol. 13, No. 2 (31.7.69} Bulletin, Vol. 14, No. 2. (7.5.70} 

l11ternatio11al Commissio11 for the Northwest A t/a,11/c Fisheries 

Statistical Bulletin, Vol. 17 for the year 1967. Issued from the headquarters o 
the Commission, Dartmouth, N.S., Canada, 1969. (8.7.69) 

/11ternatio11al Council for the Exploration of the Sea 

Co-operative Research Report, Series A, No. 13, and Series B. (27.8.69) 
Report of 57th Statutory Meeting: Dublin, 1969. (22.12.69} 
Co-operative Research Report, Series A, Report No. 17- Atlanto-Scandian 

Herring. (30.4.70} 
Co-operative Research Report, Series A, Report 16-North East Arctic 

Fishery. (30.4.70} 

lrrtematio11nl North Pacific Fisheries Co111111issio11 

Statistical Yearbook 1968. (26.5.70) 

Natio11ul /11stitute of Ocea11ography 

Discovery Reports, Vol. XXXV, pp. 135- 178. Spirorbis Species (Polychaeta : 
Serpulidae) from the South Atlantic by Tegwyn Barris (Department of Zoology, 
Exeter University), 1969. Cambridge University Press. (15. 7.69} 

Natural Environment Research Council. Collected Reprints, Vol. 16, 1968. 
(29.10.69} • 

United Nations Educational, Scientific and C11/t11ral Orga11ization 

International Marine Science, Vol. VII, No. 3, November 1969. (2.2.70) 
International Marine Science. A Quarterly prepared jointly by U.N.E.S.C.O. 

and lhe F.A.O. Vol. Vil, No. 4, February 1970. (7.5.70) 

Belgium 

W. M. A. De Smet. Deux cetaces rares de noire cote. Extrait du Bulletin les 
Naturalists Beiges, T.51-3, 1970. Bruxelles, 1970. (6.4.70) 

France 

Stranding of Pilot whales (Globicephala Melaena (trail)) 0 11 the Coast of 
Normandy- France, by Paul Oudker, Director, Laboratoire de Biologic des 
Cetuces (E.P.H.E.)-Museum-Paris. Reprinted from Norsk Hvalfangst
Tidende, 1968, pp. 17- 19. (27.6.69) 

On the Stranding of a Calf Fin Whale at Le Pouldu (South Brittany- France) 
by Paul lludker, Director, Laboratoire de Biologic des Cetaces (E.P.11.E.)
Museum- Paris and M. H. Ou Buit, Laboratoire de Biologic Marine, College de 
France, ,Concarneau. Reprinted from Norsk Hvalfongst-Tidende 1968, No. I, 
pp. 13- 16. (27.6.69) 
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Japc111 

The: Ocean Research Institute, University of Tokyo. Collected Reprints, 
1968, Vol. 7. (22.9.69) 

0ulletin of the Ocean Research Institute, University of Tokyo. Measurement 
of Gravity a11d Mag11etic Field aboard a Cruising Vessel by Yoshibumi Tomoda, 
Keijiro Ozawa and Jiro Segawa. No. 3, September 1968. (22.9.69) 

Bulletin of the Ocean Research Institute, University of T okyo. The Oiology 
of a Scrgestid Shrimp- Sergestes Lucens I lansen by Makato Omori. No. 4, 
March 1969. (22.9.69) 

The Scientific Reports of the Whales Research Institute No. 21, June 1969. 
(8.10.69) 

Size Composilion and Sexual Maturity of Bilfish Caught by the Japanese 
Longline Fishery in the Pacific Ocean, East of 130° West by Susumu Kume and 
James Josph. Uulletin 2. Sept. 1969. Far Seas Research Laboratory, Skimiiu, 
24, Japan. (7.5.70) 

Noru•ay 

Studies on the Meropla,1kton in the Inner Oslofjord. I. Composition of the 
Plankton at Nakkholmen During a Whole Year. Thomas A. Schram, Institute 
of Marine Biology, Seclion A and C, University of Oslo, Norway. Reprinted 
from Ophelia, Vol. 5, Dec. 1968, pp. 221-243. (30.6.69) 

A Review of Norwegian Biological Research on Whales in the Northern 
North Atlantic Ocean arter the Second World War by Age Jonsgi'lrd. Re
printed from Norsk Hvalfangst-Tidende. 1968, No. 6, pp. 164- 167. (30.6.69) 

Note on the Allaeking Oehavionr of the Killer Whale (Orcinus Orea) by Age 
Jonsg.ird. Reprinted from Norsk Uvalfangst-Tidende, 1968, No. 4, pp. 84-85. 
(30.6.69) 

A nut her Note on the Attacking Behaviour of the Killer Whale (Orcinus Orea) 
by Age Jonsg:\rd. Reprinled from Norsk llvalfangs t-Tidendc, 1968, No. 6, 
pp. 175- 176. (30.6.69) 

A Preliminary Report on the" llaroybuen " Cruise in 1968 by Age Jonsg:\rd 
and lvnr C hristensen. Reprinted from Norsk llvalfongst-Tidende, 1968, No. 6, 
pp. 174- 175. (J0.6.69) 

11 valradets Skrifter, Scientific Results of Marine Diological Research. Edited by 
Universitc tcts lnstitull for Marin Biulogi and Statens lnstitutt fo r tlvalforskiing. 
No. 52, An Analysis of the Phytoplankton of the Pacific Southern Ocean : 
Abundance, Composition, and Distribution during the Brategg Expedition, 
147- 148, by Grethe Ryller 1-lasle. (19.1.70) 

Venemda 

Uolelin Dibliugrafil.:o Numero 6, 1968. lnstitulo Oceanografico, Universidatl 
de Oriente, C umana, Venezuela. ( 16. 1.70) 

0oletin del lnstituto Oceanogralico de la Universidad de Oriente, Vol. VII, 
No. I. Junio 1968. (19.2.70) 

Lagena- Univers idad de Orientc lnstituto Oceanografico. lndice 1965-
f:tlitor, Rafoel A. Curra. Cumana- Diciembre. lndice 1966- Numeros 17 and 
18. (9 .4. 70) 
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