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International Whaling Connnission

REPORT 1969-70

1. Meetings

This report relates to (he Twenty-lirst Mceting of the Commission held in
London from 23rd junc to 27th June 1969 under the Chairmanship of Mr. 1.
Fujita (Japan}, {o subsequent developmenis during the yeur, and to the meeting
of the Scientific Committee held in London frem 151h to 22nd June 1970 under
the Chairmanship of Dr, 13. G. Chapman {(U.S.A.). Reports of these meetings
are conlained in Appendices 111 and 1V respectively.

2. Antarctic Cotch Limitation

Al its Twenly-first Meeting, the Commission agreed to a catch limit for
baleen whales in the Antarctic [or the 1969/70 season of 2,700 blue whale units;
this wiis 500 units less than the catch limit for the 1968/69 season. The Schedule
was amended accordingly at that meeting. The season opened on 12th December
19§9 and closed on Mth Apeil 1970 and the total catch in the season was 2,477
units.

3. The 196970 Ansarctic Catch

Seven expedilions were operated in the Antarctic. This compared with six
eapeditions in 1968/69:

1968169 1969170
Japan
Norway
U.SS.R.

3
1 (factoryfcatcher)
3
3

O\Iu]u

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

1948/69 194970

Japan 38 38
Norway — i
USSR, 46 46

84 85

The total baleen whale calch in 196970 was as follows:

Blue Fine Humpback Sei Units
Japan — (—) 1821 (1,821) — (—} 3,495 (3,495) 1,493 (1,493)
Norway  — {— a (=) —() 2 (—) & (—)
USSR, —(—) LI76 (L,L199) — (-} 2,339 (2,28t) 978 (979)

The comparative calch in the 1968/69 season is shown in brackets. It will be
scen that the total Antarctic pelagic balcen catch was § units more in 1969/70.
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The disteibution by geographical areas (see Appendix VI of the catch in
blue whale units, with comparative figures lor 1968/69 was as lotlows:

Area { Area Il Avea [l Area iV  Area V. Area VI

(1207 (6t° W {0°- {(70°- (130°E- (170°-

60°1V) -y 7V EY IWrE) 1720°W)  120°W)
1969/70 — 232 1,108 853 2432 42
1968/69 77 47 571 986 565 223
Decrease 17 —_ — 133 323 181
Increase —_ 185 537 — — —

e number of spermt whales caught by the Antarctic pelagic expeditions
south of 40° south latitude totalled 3,090 compared with 2,682 in 1968/69.

The total oil output for the 1969/70 Antarctic pelagic season, including sperm
oil, was 461,285 barrels. Total oil production in 1968/69 amounied to 423,880
barrels. The average catch per catcher’s day’s work by pelagic expeditions was
0-31 blue whale units cor  aved with 0-30 in the previous season. There has been
litile variation in this average over the last five seasons.

The average fin whale size was 66-4 feel compared with 66.6 feet in 1968/69
and the averape size of sei whales was 47-9 feet compared wilh 48.0 feet. The
average sperm whale size was 44-98 leet compared with 46-4 [eet in the preceding
Season,

No whaling operations were carried out by member governmenls from tand
stations In the Aniarctic  ring the 196970 season.

4. Ouside the Amtarctic

A total of 29,942 whales was caught outside (he Antarctic. Of these 28,080
whales were caught by the 6 factory ships and 17 land siations which operated
in 1969; and 1,862 sperin whales were caught by Lhe Antarctic pelagic expeditions
north of 40° south latitude. Total oil production amounted to 817,732 barrels.
The comparable figures for 1968 were 31,565+ es, of which 1,120 were sperm
whales caught by Antarctic pelagic expeditions norih of 40° south latitude, and
£24,954 barrels of oil.

5. North Pacific Whale Stocks

The Group of Commissioness for the North Pacific reached agrecment (o
conlinue the restriclion of the ealch of whales in that area. § agreed that the
pelagic catch limit Tor [in whales should be 1,332 whales lor 1970 (excluding the
calch for the East China Sew), and for sei whales 4,924, This represented, in each
case, & 107, reduction on the 1969 limil, For sperm whiles, the limit was fixed
at 11,273 whales, a reduction of [0'7, on ti= 1968 catch. The catches of the Yand
stations were not 1o exceed the levels esta  hed for 1964,

6. Amendments ta the Schedule to the Convention

At the Twenly-first Meeting of the Commission it was agreed (i} to amend
paragraph 4(1)u) to provide lor the exlension of the ban on the killing of blue
whales in the North Adantic Ocean, and (if) to extend the provisions ol paragraph
6(1) forbidding the killing or atiempting to kill humpback whales in the North
Atlantic Ocean, in each case Yor a further period of three years. Parapgraph 8(a)
was amended to limit the total Aunlarctic pelagic catch for the 1969/70 scason
to 2,700 blue whale unils.
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Exira-ordinary Budget; and a payment of £500 to the Bureau of lnternational
Whaling Statistics (or the coliection and processing of catch effort and length
distribution data on whales, An income of £5,250 was expected from t5 Con-
tracting Governmends co  ributing £350 each, the balance to be met from the
accunulated balance.

A copy of the audited accounts for 196%/70 is shown at Appendix ¥, Ex-
penditure was £6,630 compuared with £4,745 (Ordinary Dudget) and £1,068
{Cxtra-ordinary Dudget)  he previous year. focome amounted to £5,250 which
included the flat rate conrributions [rom the Contracling Govermneals and
£451 from inlerest on capital invesled during the year. There was a bulance in
hand at the end ol the year of £4,392.

11. Nasional Quotas

The Commission was ~'ised that represenlatives of Yapan, Norway and the
Union of Soviet Socialist  cpublics et in London under the Chairmanship ol
Mr. R. G. R. Wall and agiced on a quota distribution of the pelagic cateh limit
for the 1969/70 Antarctic season fixed by the Commission at 2,700 blue whale
units (see para. 2}, The following allocations were agreed:

Japan 1,493 blue whale units
Norway 231 blue whale uuits
U.S.5.R. 976 blue whale units

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

12, Iyfractions

Appendix Y1 of this Report gives a summary of infractions of the Convention
reported by Coniracting Governments in respect of the 1969/70 Antarclic
season and the 1969 season in waters outside the Antarctic,

V3. Permits to take Whales for Scientific Purposes

The Commission was notilied dwing  :ye ol the following permits under
Article ¥41Y of the Convention:
Canada

(i) A permit for the taking of not more than 20 humpback whales for scientific
purposes.
{ii) A permit for the taking of ot more than 20 humpback whales for scientific
puiposes.*
{if) A permit lor the taking of wot more than 40 lin whales for scientific
purposes.

Japan

{t) A permit for the taking of 9 pigmy blue whales {or resexich purposes.
(ii) A permit for the tuking of up to 5 lactating sei whales and calves or suckling
whales accompanied thereto lor research purposes.
V.54
{i) A permit for the taking of ot more than K sperm whales (or research
purposes.

* Tlis permit was issued s it had poi been possible to ubtain lhe requisite number of
humpback whales under {i} which was issued on 261h bay 1969,
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APPENL 1

List of Conumnissioners and Advisers attending the

Twemy-first Meeling of th

Argenting
Australia

Canada

Denmark
France
Japan

Mexico

New Zeatand
Netherfands
Norway

Panpmit

Sauth Africa
United Kingdom

L.S.A.

USSR

Chile
ftaly

Chairman: Mr. I, Fujila

Commissioners or Delegates
Mr. A. von der Becke
Mr. W. C. Duggan

Dr. W. M. Sprules

Not represented
Mr. R. A, Lagarde
Mr. L. Fujila

Mr. . Millan Morales
Mr. P. Cotton

Not represented

Mr. |, Rindal

Not represented

Dr. B. v.D. de Jager
e J, Geaham

De. ) L. Mctugh

Mr. M. N. Sukhoruchenko

timmission, June 1969

Advisers

Mr. k. D. Murray
Mr. S. M. Reilly
Mr. W, Saleeba
Miss ¥. M. Edelstein
Mr. K. L. Allen

Mr. C. Roux
Mr. T. Wad:
Mr. K. Fujimura
Mr. K. Kakudaly
Mr. K. Hoketsu
Dr. 31, Omura
Dr. T. Doi

M. Y. Furuya
Mr. T. lsogai
Mr. T. Endo
Mr, M. Takahashi
Dr. 8. Ohsumi

Mr. E. Moe

Mr. F. J. Cronjé
Mr. P. Parkhouse
Mr. A. 1 Aglen

Dr. R. Clarke

Mr. . Gambell

Dr. N, A. Mackinlosh
Mr. S, Dlow

Dr. I3. G. Chapman
Mr. D. W. Rice
Mrs. M. Wells

Mr. 1. F. Denisenko
13r. ¥. G. Lafitsky
Dr. M. V. lvashin
Mr. G. V. Zigalov
Mr, V. M. Nikolaey

Observers
Commander F. Thomas
1. B. Capodilupo






APPENDIX i
Rel: AP XXI 23rd April 1969

12ear Commissioner,

Circnlar Lerter to all Connnissioners
Agenda: Twenty-first Meeting, 1969

1 enclose two copies of the Agenda for the Twenty-first Meceling of the
Commission to be held at Riverwalk House, Millbank, London, S W.}, from
23rd June to 27th June 1969, The opening sessivn will begin on Monday, 23rd
June  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.

The amendments which provide Tor consideration of the blue whale unit and
possible action in connection with the [nternations! Observer Scheine have been
made at the suggestion of the United States Government and the proposal to
amend paragraph 11 of Schedule has been made by the Japanese Govern-
ment. The Japanese Government explains that its reasons for amending
paragraph 11 are:

1. (i) Since restriclive measures have been already taken in the Pacific Ocean in
lerms of the number of Factory ships and whale catchers, and the caie~ of
whales and the period of whaling by factory ship type whaling, there w2
nn possibilily of increased intensity of whaling activities in the North

wilic, even if a Tactory ship which has been used during a seasont in the
Antarctic for the purpose of trealing balcen whales is used again in the North
Puacific for the sume purpose within a period of one year from the terminition
of that season in the Antarctic,
(i) With the strengthening of the calch resiriction of whales, both in he
Antarctic and in the North Picific  has been an increasingly heavy economic
burden for the Japanese whaling industry to maintain two kinds of factory
ships, one (or the Antarctic and the other for the Norih Pacific, to observe
the provisions of paragraph .

2. Proposed Draft Amendinent
Inscrt the following alter the phrase “in any olher area™:

“except in the North Pacilic Geean and its dependent waters north of the
Equator™,

Copies of the  ancial statements referred (o under Ttem 4 will be circuwlated
as soon as possible after the end of the curreni financial year at 31st May 1969

A meeting of the Scientilic Committee is being convened o contmence on
Monday 16th June 1969 and the report to be discussed wnder ltem 6 will not
thercfore be available until the beginning of the Commission’s meeting.

A copy of the Agenda and this covering letter are being sent to each Con-
tracting Government. Further copies may be obtained on application.

1 shiould be glad to be informed by the 13th June, or carlier il possible, of the
names of all those who will be present at the Twen(y-first Mceting on behall of
your Government.

Yours faithfully,
R. Stacey
Secretary to the Connmission
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19,

20.

2L

22

(i) Provision for restriction of the eaich of sperm whales (arising out of

licer B).
(}) Provision for restriction of the caich of whales in the North Pacific

{arising out of liem 9).

Date and place of next meeting,
Reports from observers and appointment ol observers for 196970

Arrangements fur Press Relcase.
Any other business,
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5. Adoption of Agenda

The agenda was adopted on the proposal ol the Comaissioner lor the
U.5.8.R. seconded by the Commissioner for the United States.

6. Review of Previous Season’s Catches

Statistics relating to the catch outside the Antarctic in 1968 and the cateh in
the Aantarctic in [968/69 prepared by the Burean of International Whaling
Statistics were distribited. The delegute for Norway presented a report on
behalf of Mr. Vangsiein, the Director of the Rarenn, who was unable to be
present. He said that three Japanese and three U, expedilions pariicipated
in the Antarctic season of 1968{/69. They limit ir catches to the quolus
allotted toe them under the quota agreement. Tne toal catch was 2,469 blue
whale units, 734 {ess than  : total limit of 3,200 units, this 731 being the quota
allotted 1o Norwav und not taken up. The activities of the expeditions were
brought 1o a clost  :fore the oflicial closing date, Tih April. There was a marked
change in the relaitnn between the set and fin whate calches in the past season;
in 1965/66 it was 7-6  in 1967/68 4-8:1 and in the last season 1-9:1. The activities
of the expeditions moved somewhat eastwards and northwards compared with
the previous season. In Areas 1Y and ¥ about 63 per cent of the tolal catch in
terms of BWU was taken as against about 47 per cenl in 1967/68. About 2,680
sperm whales were canght in the Antarctic and 1,225 on the journey Lo and
from those areus. Outside the Antarctic the largest cutch is made in the North
Pacific. Six pefagic expeditions, three from fapan and three from U.S.SR.,
caught 1,717 blue whale units and 12,542 speem whales. Mr. Yangstein said that
repurts on the catches oulside the Antarctic were ofien received very lale and the
Bureaw had to process them at the same time as the statistics from the Iast
Anlarctic season. In vrder to facilitate the work of the Bureau substantially
asked the Commissioners to use their best efforts to have the data concerning
the catch outside the Antarctic forwarded to the Burenw as spon as possible,

7. Scieniific Comniitiee

The report by the Scientific Commiltee which met under the Chairmanship of
Dr. D. G. Chapman (U.S.A.) is contained fn mecting document 1WC/21/4.

B. Investigarions of Whake Stocks

A report on baleen whale stu 5 in the /  arctic during the [968/69 season
wis pravided by FA.OQ. and this was exanvned by the Scientific Committee in
conjunction with whale popubation studies in that area prepared by scientists off
tnember countries. The report by F.A.Q. was the latest in a series ol annual
reports on the stafe of the Antarctic stocks prepared for the Commission by the
Organization. The observer irom F.A.O. informed the Commission that IF.A.O.,
atler revicwing its commitmendts in the various lields as well as the needs of the
Cominission, had reached the conclusion that now that several nalivnal delega-
tions contnined scientists in stock assessment and with the reduction in the cateh-
yuotas it was no longer necessary for F.A.O. to continue its regular reporting on
the state of the stocks. F.A | therefore wished to withdraw tram regular stock
assessiment work. H woula nowever like to continue to send observers to the
Conunission's meetings, in parlicular the scienlilic meetings, and occasionally
contribule studies on specific subjects. The Chairman expressed on behall of
the Commission its deep  recialion and geatitude to F AQ. for its great
contribution to the stuck assessmenl work of the Commission and lor its
intention to condinue to co-aperale with the Commission in this work.
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Morth Pacilic the Technical Committee did not make any recommendation to
the Commission, Because of the lack of assessment of sperm whale stocks
except in the Nortl  acific the Scientific Committee proposed 1o hold a meeting
early in 1970 to stuay sperm whale biology and methods of assessment, and if
possible to make assessmenis for all stocks.

{5. ITmiernational Observer Scheme

The MNorth Pacific countries iad reporied their inlention to exert their best
ciforts to put into effect  ierver schemes. Several countries indicated their
willingness to co-operate with other counlries in other areas in receiving
observers and the Chairmun urged the countrics concerned to implement the
International Observer Scheme it the corliesl opportunity.

16. Blue Whale Unit

The Scicotific Committee reallirmed its optnion that from the viewpoint of
maintaining all stocks, it was desirable to set separale quolas by species for the
Antarctic caich rather than in terms of blue whale units, The Technical Com-
mitice did not reconunend any action in regard to the Schedule but felt the
Commission should keep a watchiul eye on the sitwation.

V1. Economic Studies of Whaling Regulations

The Technical Committee reported that it had been informed by F.A.O. that
there had been no progress on the economic studies. e Commission agreed
that a further request 1o F.A.O, would not be justified at present and this item
should be excluded from the apenda lor [uture meetings.

18, Infractions

The Technical Committee appointed an fofractions Sub-Committee to con-
sider the reports on infraclions of the Convention from the whaling countries.
The average nunber of infractions was about 1-7 per cent of the total catch, the
figures being much higher  « sperm whales than for baleen whales, The Com-
mittee urged countries to continue to try to hold the percentage ol infractions
down.

V9. Ban on Killing Biue and Humpbock Whales in North Atlantic Ocean

The Scientific Commiitce reviewed the dala relating to the stocks of blue and
humpback whales in the North Atlantic. From limited evidence it seemed that
there was some rebuilding of  impback stocks in the North-west Atlantic but
there was nolhing to suggest any substaniial increase elsewhere in the North
Atlantic. Tt recommended that the present ban on killing blue whales in the
Naorth Atlantic, which lerminales on 24th February 1970, and that on killing
humpback whales in the North Atlantic Gecan, which terminates on 81h Novem-
ber 1969, be extended for three yeaes. In the meantime it urged th  :ompanies
operating in that area should provide sighting dala on the prohivned species.
‘The Technical Committee accepied Lhe recoinmendalions and on the proposal
of that Committee the Commission agreed wnanimously to inake the following
amendmenis to the Schedule of the Convention:

paragiaph 4{1)(a)
delete the words after *“MNorth Atlantic Ocean’ and subsiituic lor
them “for three years ending on 24th February 1973
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paragraph 6(1)
delete “19697 and subslitute “1972™

200 Brpde's Whale

At its meeling in 1968 the Scientific Commiltee had suggested that sei whales
and Bryde's whales should be recognized as distinct species and suggested
amendments to the Schedule for this purpose. [t requested that this item with
the appropriate amendments to the Scheduole should be put on the agenda flor the
next mecling. The Technical Commitiee endorsed this and the Secretary was
asked to include it in the agenda for the 1970 meeling.

21. The Commission's 20th Report

The draft report which had been circulated was approved subject lo minor
drafting amendments.

22. Finance

The report of the Finance and Administration Committec was considered by
the Commission.

a. The statement of income anid expenditure for 1968{69

The statement of income and expenditure for the year ended 3(st May 1969
on the Ordinary Buudget 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 Secrelary’s salary was for a [ull year, On the other hand
the cost of administration was down as a resubl of a reassessment of stall times,
as well as the expenditure on stationery, printing and postage. Income, apart
from the contributions of £350 from each Coniracting Governmenlt, included
£247 from interest on investments, After the transfer of £86 1o meel the excess
expenditure in the Extra-ordinary Dudget in siccordance with the decision at the
previous meeling, the bulance at the end of the year was £752.

On the Extra-ordinary Budger, expenditure on travel and subsistence in
connection with stock assessment work in 1968 amounted 1o £568 and a con-
tribution of £500 was made to the National Institute of Oceunography in respect
of the whale marking work. The total expenditure was therelore £1,068 which
was met from the balance of £982 brought forward from the previous year and
£86 teanslerced from the Ordinary Budget.

The statement of income and expeaditure for 1968/69 was accepled on the
proposal of the Chairman of the Finance and Administration Commilice (the
Commissioner Tor Canada), seconded by the delegate for Japan,

b. The estimate for 1969{70

The estimate for the Ovdinary Budget for 1969/70 showed an accumulated
balance at the end of the year of £2,597. In addition the contribulion {o the
National Institute of Oceanography for whale marking would amount to £300
and the Scientific Coinmittce had recommended the provision of L300 to enable
the Bureaw of Internaional Whaling Statistics to undertake ke collection and
processing of cateh, effort and lepgth distribution data. The tunds in the Extra-
ordinary Budget were exhausled and it was decided that this expenditure should
be met lrom the Ordinary Budget reducing the sceumudated balance expected
at the end of the year 1o £1,597. On the proposition ol the Chairman of i1he
Finance and Administration Committes, seconded by the delegate tor Japan, the
Commission accepled tlie revised estimate Tor 196%/70 (IWC/69/31) revised).
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c. Amount of contribution

The Commission decided on the proposition of the Chairman of the Finance
and Adninistration Commitice, seconded by the Cominissioner for the Linited
States, 1hat there should be no change in the contributions from member
countries for 1969/70.

d. The financial position of the Bureau of International Whaling Staristics

The Finaere and Administration Commitiee reported that the representative
of Norway d referred to the statement made to the Committee at the 1968
meeting about the fimncial position ol the Bureau of International Whaling
Statistics. He said thot his Government had taken measures to make [unds
available to enable the Burean to continue until soine other solution could he
found. The Commission would be given ample and fair warning if and when it
was necessary to change these arrangements. The Commission expressed ils
appreciation of the understanding shown and of the aelion taken by the
Norwegian Government.

23, Collection of Biological Data

The Finance and Admini ion Committee considered a proposal by the
Scientilic Comnmittee that th reau of International Whaling Statistics should
be asked Lo act as a ventral agency {or the calleclion a  processing ol cateh,
effort and length distribution data and that the sum v £500 should be ear-
wiarked for paviment tothe  areau for that part of the work it was able to under-
take inthe ¢ ¢ year. The Commiltee agreed with the Scientific Committee’s
proposal ano, as recorded in paragraph 22b, to the inclusion ol £500 lor that
purpose in the revised estimate for 1969/70.

24. Date and Place of Next Mevting

The Commission accepted the Finance snd Administration Committee's
recommmendation that its next nieeting shou : held in London in the week
conunencing 22nd June 1970.

25. Represemtation at Meetings af Other Organizations

Invitations were received for the Commission to send observers to the Inter-
govermuenial Oceanographic Comimission’s sixth mecting to be held in Paris in
September and to the meeting ol the Iternational Council for the Exploration
of the Sea 1o be held in Dublin front 29th S¢ 'mber to 8th Octuber. 1l was
agreed that the Chairman should arrange in consuliation with the Secretary for
observers (o attend these meetings on behalf of the Commission.

26, Statements by Observers from Other Organizations

Statements were made by Mr. L. K. Boeremna of the Food and Agricaliure
Organization, Mr. A. I, Aglen of the International Council Tor the Exploration
of the Sea, Mr. R. 8. R. Tiiter of the Fauna Preservalion Society, Dr. C. W.
Holloway af the International Union {or the Conservation of Nature and M,
C. Platt of the International Society for the Protection of Animals. A statement
was made on the withdrawal of New Zealind frem the Commission by Mr., P
Cotton who at{ended on behalf of the New Zealand Government.

27. Coustitution of Conunitiees

The membership of the Commission's Comrnitlees far the coming year was us
follows:
1






APPENDIX 1V
REPORT OF THE SCIENTIFIC COMMI1 :E

1. The Committee met at 10.00 a.m. on  th June 1970 and following days
in the Ministry of Agriculture, Fisherics and Food, London under the Chair-
manship of Dr. D. G. Chapman.

2. There were present
Australia L. Rannister
B. K. >wen
Canada K. R, Allen
E. D. Mitchell

Japan Y. Fukuda
S. Ohsui
H. Omura

Norway A Jonsgard

UK. 5. G. Brown
R. Clarke

R. Gamhell
Mrs, C. ockyer
N. A, Mackintosh
LS. A. D. G. Chapman
D. Rice
U.8.5.R. M. V. lvashin
Y. M. Nikolacy
Observers: L. K. Boerema (F.A.Q.)
W. H. Dawbin (New Zealand)

3. Before commencing the business of the meeting the Chairman referred to
the death of Professor Dr. Johan T. Ruuct s member of the Commiltee since tis
inception and sometime Chairman. The irman asked the incmbers to stand
in tribute to his memory.,

RESEARCH AND INFORMATION

4. iwess reporis and numnerous other papers were available to the Com-
mitt 1ese are listed in Annex A wilh the numbers that were used to identify
them.

5. The Committee accepted e reports of the special meetings in Honolulu
on Antarclic fin whale stock assessment and on sperm whale biology and stock
assessment. These are included as Aunexes C and D to this reporl.

6. Mr, Brown provided a summary table {Annex E) showing the number of
whales marked by area and species in the past year, 1le also presented a puper
{Anncx | summarizing a study he had made  the Chairman’s request on
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STATUS OF STOCKS
Antarctic Baleen Whales

Fin Whales

15, The Cominittee had the resulis of the special assessmeni meeting which
reached agreentent on a number of parameters including the moclality rate and
the popufation size in 1957/58-196k/62. wever there was disngreement on
the present raie of recrvitment and a numoer of other points were in doubt.

16. Papers by Allen, Chapman, Doi et of. were reviewed. Allen used his leasl
squares methe o study a number of questions leflt unanswered at the lHonolulv
meeting. In particular he examined a number of ways of expressing the re-
cruitment rate derived from age coinposilion data. His analyses paint to a
conslamd rate of recruitim  equal to 0-05 of the exploited stock and if 44 = 0-04
r — Af would then be 0-ui. He explored the possibility thal efliciency has in-
creased faster than as measured by changes in tonnage but conchuded that
tonnage is probably an accurate estimale of efficiency. He also showed that
whales befween birth and recruitment have a natural mortality rate higher than
that of older ones and the rate at the time of recruitment is intermediate hetween
these two rates, He reviewed the question of dilference of natural mortality
rales between sexes, but the resulis were contradictory and hence inconclusive.
He estimated the current sustainable yield, if r — M = 0-01, as 600 whales.
Tte considers the maximum probable value of # — M on these data as 0-02
corresponding Lo & present sustainable yield of 1,200,

17. Doi, Ohsumi and Shimadzu noted the skight increase in CPUELE of hin
whales in 1969/70 over 1968/69 as well as the more appreciable increase in fin
whale sighlings. They examined the  bable recruitment rale cnrve on the basis
of the agreement reached at Honowmuu, t g into consideration the density
dependence of the paramcters concerned and indicated (he recruitmeni rale
increased with decrcasing stock size. They recalculated the stock and recruitment
using (he ape at recruitment ns agreed at  nolelu, From these they estimaied
the present sustainable yiele v be 3,520 to 4,350,

8. Chapman obtained estimates of the [in whale population by areas using
the agreed tolals from the Hlonolulu meet . He also reviewed the CPUE data
by areas and months when sei catches were minimal. For Area 1 this analysis
suggests a moderate population decrease since 1962/63, for Area IV a small
increase. Because of lack of data this analysis eovers only the smaller part of the
total population bul there is no evidence in this analysis to support an increase
of ¥ — M ahove 0-04. Thi= js the rate thal can be derived from the agreed
population estimates for  58/59 to 1961762, lle estimated Lhe suslainable
yield for 1970/71 to be 2,m0.

19. Much discussion was given ta narrowing the differences of the estimates
provided by the diflcrent scientists but the Committee was unsuccess{ul in
reaching a single estimate for (he sustainable yickd in 1970{71 because of lack of
good direct evidence, All members except Japan ageeed that the recent level of
fin whale catch in the Anltarctic (2,700 average aver the last five seasons) appears
fairly close to the present susiainable yield. Japanese scientists believe the best
estimate for 1970/71 is 3,520 to 4,350,
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Some members believe that some stocks in the southern hemisphere show
signs of depletion and therefore the Conunitiee agrees that further analyses
shoulfd be carried out as soon 2+ ~ossible by national! groups. New population
maodels need to be developed ar  dditional data swinmaries received from the
Burean of Inlernational Whaling Statistics and from  A.Q. Members are
urged to supply F.A.O, with the age-length keys still required.

North Pacific

25, In the North Pacific sperm whale catches have been

Male Female Total
1968 12,740 3,617 16,357
1969 11,329 3,605 14,934

The Committee studied a tenlative analysis by Ohsumi, Shimadzu and Doi
estimating that the present sustainable yield of males in the northern part of the
North Pacific Ocean is 4,290, and this male sperm whale stock has apparently
now reached a level at which there is little or no further surplus, assuming that
the female population is sustained at preseni 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 (or
gemales‘ The magimum sustainable yield of female sperm whales is estimated to
e 5,234

26. The Commitiee agreed that it is desirable to slow down the decrease of
male stock in view of apparent excessive calches and thal Further study should
be made because of the uncertainty of estimates of the sustainable yicld of both
sexgs combined. The Commitiee therefore recommends to the Commission that
a further reduction in the catch of mate sperm whales is desirable,

North Pacific Baleen Whales

Fin and Sei Whales

27. Calches of fin and sei whales in the  orth Pacifie have been

Finr whales Sei whales
1068 {882 5,739
69 1,276 5,158

28. The Commiliee reviewed new assessments of both of these species
prepared by Olisumi, Shimmadzu and Doi. These show that the present sustain-
able yield of fin whales is about 1,300 and of sei whales about 3,100,

29. Further in regard to sei whales this analysis shows the range of estimates
of the present population to be 34,110-58,440 {averape 46,275) and of the pupu-
lation that will give maximum sustainable yield to be 33,080-47,560 {average
40,320). His fur  r stated that **present population levels are still above those
which give maximum sostainable yields™ but some meinbers felt that this was
not necessarily so in view of ilie closeness of 1 lower liinits. The Commiites
therefore wishes to remind 1he Commission ol 1is statement ol last year that
*“Since the size of the surplus is uncertain and higher levels of eatch reduce the
surplus more rapidly, the Commission is urged (o take steps to ensure that the
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sei whale stocks are not reduced to the level below thal giving maximum sus-
tainable yield. The danger of this can be reduced il the level of catch is reduced
from ihe present high level.”

Other Species

30. Japancse sighling data show thal the blue, humpback and right whale
populations remain at low levels with no tendency to increase yel observable.
The Committee agrees that they need continued total protection for at least
three more years.

31. Rice reporied that the California gray whale census leads 1o a population
eslimate of 8,000 to 13,000 (best estimate 11,000) and the counts have been
almost identical for the past theee seasons, The Committes urges continued
research on the gray whale census.

North Avlantic Baleen Whales

32. The Comniltee reviewed Lhe paper by Allen on fin whale stocks off the
Canadian Adantic coast (Annex H). No recommendations are made with
respect to North Atlantic stocks.

DATA COLLECTION AND OTIIER MATTERS

33, The Commiitee expressed its thanks to the National Institute of Ocean-
ography of the United Kingdom and Mr. Brown for efforts in distributing
marking data and asks that N.1.0O. continues to underiake this 1ask.

3, The Commitiee also expressed iis thanks to the F.A.Q. and Mr. Doerena
for the provision of age data derived from age-length keys and age data lor the
Honolutu sperm whale meeting. Mr. Boerema assured the Committee Lhat, at
least for the present, F.A.O. will continue to provide such age data using keys
supplied by members, at no cost to (he Conmission.

35. The Committee expressed Hs thanks lo the Bureau of International
Whaling Statistics and 1o Mr. Vangstein for co-operation in regard to the data
summarizaiion.

36. The Committee noted with pleasure that the Conymission plans to review
the Scliedule so thal sei whales and Dryde’s whales could be recognized as
distinct species. The Committee hope that positive action is taken in this matter.

SUMMARY AND RECOMMENDATIONS TO THE COMMISSION

A. Amtarciic Baleen Whales

1. Dcspite the progress made at the special meeting on lin whale stock assess-
ment at Honolulu and despite much discussion ai the present meeting, the
Committee was unsuccessful in reaching o single estimate for the sustainable
yield of fin whales in the Antarclic in 197071 because of lack of good direct
evidence. Al members except Japan agreed that the recent level of fin whale car

29



in the Antarctic (2,700 average over the last five seasons) appears fairly close to
the present sustainable yicld.  panese scientists believe the best estimate for
1970/71 is 3,520 to 4,350.

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

3. e Comunitiee reaflinms its opinion that from the viewpoint of maintaining
all stucks, it is desirable to set separate quotas by species lor the Antarctic calch
ralher than in terms of blue whale uaits.

4, The  vnunittee sees no reason for closing the Sanctuary.,

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

6. The Commiitee recommends no  inge in the ban on killing blue and
humpback whales in the waters south ot the Equalor.

B. North Pacific Baleen ‘hales

7. The best estimate of the present sustainable yteld of fin whales in the North
Pacific {excluding the East China Sea) is about (,300. I{ is recommended ihat
total catches of fin whales al land stations and in pelagic operations shou be
held below the estimaled sustainable yield.

8. The present sustainable yield of sei whales is about 3,100, While the present
population level inay be above that which will give maximum sustasinable yield,
the Commitiee suggests that at tly  resen  vel al raiches any such surplus will
soon be depteted. The Commissic.. .s urgea lot steps to ensure that the sei
whale stocks are not reduced to a level below thag giving maximuin sustainable
yield.

9. The Ce~miltee reconunends that the present ban on killing blue and
humpback ©  iles in the North Pacific be extended for at leasi three years
beginning with the 1971 s on.

C, Sperm Whales

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

11, The Commiittee notes that the estimuted present sustainable 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 at which there is litile or no further
surplus, assoming that the  male population remains at the present level, The
female population level is still estimated to  above the level of maximum
sustainable yield, The Con  tice recommends to the Commission that a further
reduction in calch of male sperm whales is desirable.
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General

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

13. The Commitiee recommmends continnation of the arrangements with the
Bureau of International Whaling Stalistics to acl as a central agency for the
caich, effort and length distribution data and recommends that the Comnission
budget £500 for this work.

14. The Committee recommends that the Commission request F.A.O. to
continue to act as a central agency for biological data.

15. The Conunittes recomntends that Lhe Secretary request contioualion of the
sighting programme by S.C.A.R. research ships and that the Commission
request conlinued co-operation of the whaling companies in reporling sighlings
of prohibited species (at present blue, humpback, right and gray whales) in all
areas,
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ANNEX A
SC NTIFIC COMMITTEE

Agenda for Meeting beginpine 10.00 a.m. Mondav 15th Tune 1970
at Room 460, Great Westminster  use, Horselerry  jad, andon S.W.i

t. Research and Information

1.1 Progress reports, including reports relative to specint permits,

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

1.3 Reporis of previous season’s cab s,

1.4 Reports of the special meetings on Antarctic fin whale stock assessment
and on sperm wh  binlngy and stock  sessment.

1.5 Consideration ol ciner  ta analyses.

1.6 Sighting programnie; consideration of forms for sighting data and of the
data reporis from 1969{70 season.

1.7 Report on status of data compilations by Bureau of lnternational
Whaling Statistics.

2. Status of Stecks and Recammendations to Commission

2.1 &-~-**-rn baleen whales. Commission Agenda ltem 18(c), (e}, ({).
: t whales. -
2.1z el whales.
2.13 Other species including blue and humnpback whales.
2.2 Sperm whales. Commission Agenda tiemn 8, 18(]).
2.3 North Pacific baleen whales. Comimnission Agenda ltem 9, 18(a), (d), (m).
2.31 Fia whales.
2.32 Bei whales.
2.33 Other species i uding blue, humpback and gray whales.
2.4 North Atlantic baleen whales.

3. Dara Colfection and Other Matiers

3.1 Review of the arrangements for exciy Juta and for collection by a
central agency; continuation of slo ssment work. Commission
Agenda ltem T(b).

3.2 Sperm whale data ¢nll=ction and reporting,

3.3 Definition of sei at  Bryde’s whales. Commission Apenda ftem 10,
18{g}, {h), (k}.

12



SC/22/1
5C/22)2
SC/0/3
SC/22/4
SC/22/5
SC/2216
SC/22/7
5C/22/8
SC/22/9
SC/22/10
SC/22/11
SCI2/12

SC/22/13

SC/22/14
SC/22415

SC{22/16
8C22/17
SC/22/18
SCj22/19
§C/22/20
5C[22/2)
SC/22/22
SC/22/23
SC/22/24
SC[22/25

2=,

ANNEX D
SCIENTIFIC COMMITTLEE DOCUMENTS

Apenda

Australia Pragress Repori

Canada Progress Report

Japan Progress Report

Morway Progress Report

South Africa Progress Report

U.K. Progress Report

U.5.A. Progress Report

1).8.5.R. Progress Report

Whaling in the Antarctic in the 1969/70 season.

Antarctic season 1969/70 tables.

Report of the special meeling on Anlarctic fin whale stock
assessment.

Report of the special meeting on sperm whale biology and stock
nssessment.

Alfen: Notes on the assessment ol Antarctic fin whale stocks.
Best: Two allopatric forms of Bryde’s whale on the west coast of
South Africa.

Brown: Consideratinn of the present technique of whale marking
and luture marking programunes.

Clarke: The paossibility ol injuring small whales with the standacd
Discovery whale mark.

Chapman: Analysis of 1969/70 catch and eilort data for Antarctic
baleen whale stocks.

Lockyer: A new mnethod of estimaling age of sexual maturity in
southern fin whales.

Mitchell: Request Tor information on tagged whales in the North
Atlantic,

Ohsunii, Shimadzu and Doi: The seventh meinorandum on the
results ol Japanese stock assessment of whales in the North
Pacific.

Ohsumi: A populalion model for sei whale in the North Pacific.
Ohsumi: A trial to get mathematical models of population for
sperm whale.

Doi, Ohsumi ond Shimadzu: Status of stock of balcen whales in the
Antarctic 1970/71.

Allen: A preliminary assessmient of fin whale stock of the
Canadian Atlantic coast.
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ANNEX C

REPORT OF THE SPECIAL MEETING ON ANTARCTIC
FIN WHALE STOCK ASSESSMENT

Honolulu, Rawaii, 13th-25th March 1970

Participanis
Ausiralia J. L. Bannister
Canada K. R. Allen
Japan T. Doi
S, Ohsumi -
R hyamne
Y. Shimadzu
T. Isogai
South Africa P. B. Best
U.K. R. Gambelt
U5.A. D. G. Chapman {Chairman)
ID. W. Rice
U.8.5.R. M. Y. Ivashin
Y. B. Riazantsev
A0, L. K. Boerema
Agendn

{.
2,

—S W e

The revised agenda ad  ed for the meeting was as follows:

Re-evaluation of information on different siocks.
Review of apge-length data and keys.
{a) Pre-1962.
{b) Post-1962.
. Estimales ol natural mortality rate (M),
. Review and analysis of information on reproduction and recruitment.
(a) Age of recruilment and maturily rate ol pregnancy.
(b) Reproduction and recruitment curves.
. Population estimates based on catch and catch-per-unit-of-eTort data.
(a) Review of ciTort and catch-per-unit-of-eMort.
(%) Estimates from age-lenpth keys.
{c) ‘Delury-type estimates.
{d) Fslimates based on catchability (g) methods,
{c) :ast squares estimates.
. Raview an< analysis of marking data.
wiew w analysis of sighting  ta.
. Population level to obtain waximum sustainable yield, and maximum
sustainable yield,
. Synthesis of results by several methods, including evaluation of comparative
resulis both between areas and belween species,
. Other flems relating to fin whale analysis.
. Preparation of a report.

Appendix | includes a list of papers submiited to the meeting.
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4. Age of  cruitinent

There is substaniial agreement on the median age of recruitment (i.e., lhe age
at 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 at 4.7 years.
Shimadzu states that the estimate from his daia is about 5 years. Both of these
estimates are derived using the age-length key calculated for the period 1957 Lo
the present but applied to length data for all years since 1932, The increase in the
praoportion of younger animals in the caitch in recent years would suggest a
reduction in the age of recruitment {F/8).

5. Age at Sexual Marur

The analysis of F/2 suggests that the ape of sexu  maturity in the early
1960's was 6 to 7 years  both sexes. This estimate is lower than the eslimate
given in IWC/21/Sc/18 wiich was 10 years Ohsumi presented data showing a
decline in the age at sexual maturity over ast 12 years. A itional data are
needed, subdivided by areas. While the ¢ ice is unclear, the age at sexual
malurity is probably over 0 in unexploitea stocks and may decrease 1o 6 or 7
it heavily exploited stocks.

6. Pregnancy es

Data on pregnancy rates are found in F{8 revised from YWC/21/Sc/18, s
shows an increase in the pregnancy rate from around 0-30 in pre-war years to
around 0-40in the 1950°s and early (960"s  1e meeting also reviewed the possible
range of pregnancy rates based on ovulavon rates. These suggest a range from
a low of 0-33 to a high of 0-50.

1. Reproduction and Recrnitment Curves

No  ta on reproductior ~irves were presented but recruitment curves were
available in  VC/21/5¢c/!18, (3 and F/8 and some discussion on recruitment
rates in Ff4. 1here was considerable discussion of these recruitment cueves; in
particular Allen suggested that of his several allernatives he believes that the ane
given in Table 8 of Ff3ir  sed on the most suitable data for this method. This
suggests a net recenitment rate based on the total exploited stock of aboat
0-035  the early 195(0°s and lower rates more recenlly that are diflicult to
explaan, but inay be due to increased selection of larger whales under the present
lower quotas. He also explained some improvements that he had developed in
his method of calculating cruitment raies. On the other hand Japanese
scientists emphasized methoos given in [WC/21/5c/18 which they consider
shows sustainable yield rate {(corresponding to the net rate of recruitment)
equal to 0-032 to 0-047 in early 1950°s and 0-057 to 0-064 in the later 1960's.
The recent decrease in the age at sexual maturily reported by Ohsumi might lead
to increase in the recruitment rate, © s needs further study and should be
reviewed at the next meeting of the Serentific Committee,

8. Population Estimates Based on Catch and Catcli-per-Unit-of-Effort Dato

a. Effort and cotch-per-unit-of-cffort

Ohsumi reviewed his paper F/9 which noles many problems in measutring
ort and catch-per-unil-ol-efTort. 1t was agreed that these problems deserve
serious study and certainly catch-per-unit-ol-eflort is not 4 valid index of
abundance under all conditions, However, catch-per-unit-of-elfort is wn im-
portant piece of information and must be considered along with other data,
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TAMBLE |
Estimates of Total Exploitable Poputation Size of Fin Whales (thousands)

1958 1962
Least squares (F{3, Tabic 8) 171 93
Modified DeLuty (F/4 recatcutated with r — M = 004) 176 108
q (IWC{21/5c/18) 194 HU
Reproduciion curve (IWC21}Scf18) {Average of Cases 2 and 4) 146 51

Average 1718 100-5

TADLE 2

Population size Survival fram Puopnlation size
ar beginning catck and noruraf at beginning

Yenr af season Carch maria Recruitmen!  of next season

{All fizures in thousands)
(e} Calcwfations of 1970 Fin Whale Popalation {r — M = 0-02)*

1962 1300 264 -7 112 819
1963 819 6 60-8 10-3 1
1964 714 -6 552 9-2 644
1965 64-4 | 54-8 8.2 610
1966 63:0 23 58-3 71 654
1967 65-4 29 62.5 &0 68.5
1968 685 2.1 837 4-9 686
1269 686 10 63.0 4.3 67
1970 ar-3

(Y Calcwlations of 1970 Fin Whale Popudation (r — M = 0.04}1
1962 100-0 264 70.7 Il 857
1963 B5-7 18-6 644 Iyo 78-0
1964 78-0 136 61.8 122 74-0
1955 74-0 73 640 10-8 74-8
1966 74-8 2.3 69.6 9.4 190
1967 790 29 731 80 8-t
1968 8L 21 758 69 82.7
1969 82-7 10 76-5 62 827
1970 827
(£) Calculations of 1970 Fin Whale Papuiun"ugn (rt— M = 0049 in 1962 increasing 1o 0-057

fir JO70}

1962 100-0 264 707 16:9 876
1963 876 1o« 662 15:5 817
1964 817 1 654 140 794
1465 794 ] 69-2 125 8i-7
1966 81-7 2.3 762 110 8712
1967 812 2.0 80-9 9.4 90-3
1968 90-3 : 84.7 83 91.0
1969 930 au 86-4 78 94-2
970 942

* On ihe basis of these calculations, with r — M = 002 the present sustainable yield is
about 1-3 thousand (67-3 thousand x 0.02).

1 On the basis of ihese catculations, with r — M = 0-04 Lthe present sustainable yield is
about 3-3 (“~mgand (8-27 thousand x 0-04).

1 On tht  sis of these calculations, with r — A = 0.057 Lthe present sustainable yicld
is 5:4 thousand (94-2 lhousand x 0-057),

To extend these estimates forward it is necessary to use information on the
rale of recruitment. As pointed out in the section on reproduction and recruit-
ment curves, the rate of net recruitment (based on the total cxploited stack) is
calculated by Allen to be (-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 wilh rales of net recruitment increasing from 0-04 to 0-06 in the 1950's
and 1960%s. If the average figures given in Table | 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 detniled in Table 2 use the following parameter
values in addition to r; M = 0-04; age of 50%, recruilment = 5; 1957 population

tevel 187 thonsand, 1962 population 100 thousand.

Appendix I

Contributed Papers

Fin Whale Stock Assessment Meeting

F/l A note on the imigrations and movements of

fin whale in the Southern Hemisphere as

revealed by whale mark recoveries S. G. Brown
Ff2 Revision of age of sexual malurity in

southern fin whales C. Lockyer
F{3 Estimates of total population size and

recruitment for the fin whale stocks of the

Antarctic K. Radway Allen
F/4 Review of analysis of southern baleen whale

stocks D. G. Chapman
F/5 Supplementary note on least squares analysis

of fin whale stocks 1953/54-1962/63 D. G. Chapman
Fi6 Re-evaluation of population stodies by

sighting observations of whales Takeyuki Doi
Fi7 Comparison of growth of fin whales among Seiji Ohsumi and

various argas of the Antarclic Ocean Yasuhiko Shimadzu
Fi8 Problems and some considerations on re-

production reluiionship of fin whale in the

Antacctic Yasuhiko Shimadzu
Ff9 Some considerations on fishing effort and

CPUE for the Antarctic fin whales Seiji Ohsumi
FHO0  Age length key of Antarctic fin whales;

{a) male, (b} female Japan
Fi1 Computer applications for whale popula- A. A. Protcenko and

tion, state analysis B. 1. Pokrovsky
Fi2 Aboul stochastic estimation ol whale popu-

lution state in Antarctic and North Pacific A. A. Protcenko and

on the basis of computer wsage B. I. Pokrovsky
Ffid Locality of some cowmnmercial species of

whales in the Southern Hemispherc

Other Paper Cited

M. Y. Ivashin

Laws, . M. 1960, Probicms ol whale conservation. Trans. 25th N. Amer.
Wildlife Conf., 304-319.
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ANNEX

REPORT OF  CIE SPECIAL MEETING ON SPERM WHALE
ILLOGY AND ;| JCK ASSESSMENTS

Honolulu, Hawaii, 13th-24th March 1970

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

FParticipants
Ausiralia 1. Dannister
Canada K. R, Allen
Japan T. Doi
S. Ohsumi
R. Ohyama
Y. Shirnadzu
T. Isogui
South Africa P. B. Best
U.K. R. Gambell {Chairman)
US.aA. D. G. Chapman
D. W. Rice
U.S.5.R. M. ¥. tvashin
Y. B. Rinzantsev
L AQ. L. K. Doerema
Agenda

The revised agenda adopted for the meeting was as follows:

L. Review of scientific papers published previously.
2. Stock units.
(a) Tdentification of stock units by marking experiments,
{b) Identilication by morphometric, biochemical and ecological studies.
3. Apge and growth,
(u) Growth curve and age-lengih key,
(b} Development stages.
(i) birth, (ii} wcamng. (i) sexual maturity, (iv) socn.ﬂ maturity, (v}
physical maturity.
4, Reproduction.
(a} Dwvulation rate.
(b] -egnancy rute.
(¢) Duration of breeding cycle.
(d) Reproduction curve.
{e) Recruitment.
5. Ecology.
{a) Geopraphical distribution by sex and age.
{b) Number of females per breeding male.
{c) Natural mortality {age composition).
6. Fishing eilogt.
Standardization and calcuation,
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7. Methods of stock assessment.

(a} Using results of marking experiments.

{b) Using results of whale sightings.

{(c) Using catch, effort and age compaosition data.
8. Models for stock condition and its evaluation.
9. Fulure rescarch,
0

10. Preparation ol report.

1. Scientific Papers

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

2. Stock Units

There is little new evidence to modily the groupings adozted at the 1963
Seattle and subsequent spermi whale meetings, in which three breeding stocks in
the Nosth Pacific and separate populations ofl the coasts of each southern
continenl were postulaled. These divisions in the southern hemisphere are
primarily ones ol canvenience for assessinent purposes, and possibly do not
correspond eaactly o independent biclogical units. Some new marking results
(Drown, Spft; Masaki, Sp/9; Ivashin, Spf17) and morphometric data {Clarke
and Paliza, §p/4) are not inconsistent with (he previous views, but taken with
Japanese data on catches of lgmales southeast of Australia and New Zealand
(Ohsumi and Nasu, Sp/7), they do not exclude the possibility of mixing between
at least some groups.

3. Age and Growth

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

a. Growth curve and age-length key

Growth curves oblained from Tour sperm whale fisherics were used for
providing data on age-at-length at vavious stages of the life cycie (sce (b) below),

from data analysed by F.A.O., no single apge-length key could he produced
for inale sperm whales in the southern hemisphere, since although U.S.S.R.
{pelagic), Western Australtia (coastal) and South African {west coast) data were
similar, the Japanese {pelagic) records werc not consistent with themn. Dy
anlogy with the situation in the North Pacilic, differences would be expected
between pelagic and coastat age-length keys because ol segregation and the
different legal size limits, However, Tor the present, it was decided that F.A.Q.
should be asked to produce separate age compositions based both on the
Japanese and the olher combined keys, and to use (urt, material to be
provided after the meeting,

L. Developmental stages

(i} Birth
The length at birth is now estimated (o be a little more than 4 m. (13 It.) in
NOSt urens.

41









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

With regard to pregnancy rate, therc are no observalions available in the
same stock at different levels of exploitation. Although the dala across the
North Pacific conform with the expectation 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 at full recroitment are as follows:

Males Femanles

Japanese Cr}asl 21

North Pacific, Area 111 I P

North Pacific, Acea IV 22} yp(  (Shimadzu, Sp/ii)

MNorth Pacific, Area V I8

South Aflrican east coast 22 =20 (Gambell, new data)
South Alrican west coast 13 20 {Best, Sp/14)

Califoritian coast 17* —_ (Rice and Wolman, Sp/3)
Wesiern Australian coast 22-26 — (Bannister, Spf12)
Antarctic, Areas Il 11, IVund ¥V 28 —_ (F.A.Q., Sp/5)

These variations probably reflect differences in legal size limits, churacteristics
of the operations, the stock condition and segregation,

The age at which 50%, ol the stock are recruited must be estimated, and
calculation based on the method developed by Allen (1966) seems o be the
most retiable in this respect.

5. Ecology
a. Geographical distribution by sex and age

Japanese data {(Chsumi and Nasu, 5p/7) show that females are conlined to
walers north of the 9°C isotherm in the Llndian and Pacific Ocean sectors of the
soulhern hemisphere. Such  clear boundury has not been demonsticated in the
North Pacific, where the oceanic struclure is inore complicated. The entry of
male sperm whales into the New Zealand grounds in spring appears Lo be as-
sociated with the inflow of warmer water {Gaskin, Sp/18), and this may be
further confirmation of the influence of vceanographic conditions on spern
whale distribution. .

Male sperim whales seem to segregate from mixed schovls from puberty as
defined above (¢ um, Sp/8; Best, Spfi5). Evidence from diatom film (Ban-
nister, Sp/i2; Best, in press) suggests that males of 39 ft. (119 m.) and grealer
caught ofl Western Australia and the west coast of South Africa have spent
some Lime south of the Antarctic Convergence. Cyamid infesiation (Best, 1969)
thows that males of the same size are subject to environmental conditions
different froin those experienced by smaller males and females. Estimites of
total mortality may therefore include a factor representing emigration in addition
to the natural and fishing mortalities.

b. Number of females per breeding male

Three estimates are availuble (or the average number of females in mixed
schools:

* Including special permit whales.
44



Total Mature
South African easl coast 15 —  {Gambell, new data)
South African west coast L1-17 10-45 {Best, 5p/15)
Yapanese data, N. Pacific and Indian Ocean 21 14 {Olisumi, Sp/8)

The Japanese resulis were oblained by applying the size and sex composition
of 3 schools caught under special permit to data on sightings by scouting boats
of 157 mixed schools. The South Alrican east coast results are from aircraft
sightings of 61 mixed schools and the average proportion of females in the
catches ol small sperm whales. The South African west coasl results relite to
catches of 7 mixed schools.

There is a sirong iendency for oaly one big bull to be associated with such
schools, so the best estimate of the number of malure lemales per breeding male
is 10-13, but this might change as an elfect ol exploitation {(Best, Spfi5).

c. Natural mortality

The following estimates of total moriality rates from lightly exploited stocks
or the older age-groups of explaited stucks are available:

Females AMalexs
South African west coasl 009 —_ {(Best, Spfid)
South African east coast (08 — {Gambelt, new data)
California coast 0-07 — {Rice and Wolman, Spf3)
Woeslern Australian coast 0-07 — {Bannister, new data)
North Pacific, pelagic 0.06 0-05-0-07 (Shimadzu, Spfil)

The hest figure for natural mortality seems to he 0-06 Tor adults of both sexes.

6. Fishing Effors
Standardization and calciidation

For coastal operations it was decided that eorrections foF changes in calcher
eliiciency should employ the factor most appropriate to Jocal conditions, lor
instance tonnage, horsepower or area swepl.

In Japanese coastal operations horsepower is used because of its effect on the
towing speed when tonnage was limited. OIF South Africa tonmage is used
because catch rates are then better correlated with independent aircraft sightings.
Fhe elficiency of the Western Australian fishery seems to be more closely linked
wilh the operalions of the spoticr aircraft than with changes in calcher horse-
power or tonnage. There have been no changes in the Californian fishing
eflliciency, as the same catchers are still in operation,

Sperm whale caich rates in the Antarctic baleen whaling season are of liltle
value, 50 assessments will have to be based on the operations before and alter
this period. In the North Pacific pelagic fishery there does not seem to be such a
strong bins apiinst sperm whales, so the whole season's duta can be used.

It was decided to ask the B.1.W.S. for compilations of gross and net catcher-
days-worked (CDW) for the pelagic pre- and post-balecn whale season in 1be
southern hemisphere by month and 10° square. Similar data are requested for the
whale whaling season in the North Pacific.

Net CDWs are defined as catcher days on wihich at least one sperin whale is
caught by boats of that factory ship or land station,

Gross CDWs are the total numhber of catcher days spent on the groumls

In order 1o enable the B.LW.S. to provide comparahle data lor eoastal
whaling, it is recommended that the relevant statislics in terms of catcher-days
with any corrections (or efliciency as national groups may think apprapriate,
are collected and forwarded to the B.LW.5S.
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1. Methods of Stock Assessment

a. Using results of marking experiments

No new analyses of mark relurns have been made since the 1968 Rome mecting,
at which it was shown that the exploitation rates in the North Pacific so cal-
culaled tend 1o be lower than by other methods. National groups were asked to
refine their marking data by separating them into coasial und petagic operations
{10° squares), and by sex (recovery data only) in time for the June 1970 meeting
of the Scientific Committee,

The mccting noted the small number of sperm whales marked in the southern
hemisphere, and 1 :  at marking be accelerated, parlicularly in that area.

b. Using resuit. ale sightings

The paper by [ 16) presented a new theoretical madel fur the evaluation
of sightings data for estimating stock sizes. There are still a numnber of difficulties
in the model, particularly concerning the mavement of whales in relation to the
track of the sighting vessel, and the aver  duralion of dive of a whale. The
lattier par  cter has especial significance or ~=-m whales, since the various
size groups have different diving b wviowr, a1 hey can stay submerged lor
much longer periods than baleen whales. Further refinement of the model is in
progress, and dala on diving times for all species are currer being collecied in
the Antarctic by Japanese expeditions,

c. Using caich, effort and age compasition data

Beeause of the difficuities of collecting ¢ uate elerst stalistics (or sperm
whaling on pelagic grounds, liltle use has been made of this approach so [ar.
Coaslat whaling stalistics are more accurale, but because niost stocks on these
grounds do not appear to have undergone very marked changes in size and there
is uncertainty aboul their boundaries, few assessments have yet been made, bug
ways of using the data must be Turther explored.

8. Models for Stoch  vwdisions ond iis Evalnation

At the 1968 Rome meeting on sperm whale assessments (1WC 19, pp. 41-46),
theoretical models were developed for estimaling sustainable yields of male and
female sberm whales based on a given number of mature females in a breeding
stock. It e present meeting Chapman developed a further model showing the
yiclds of males Tor several conditions of the female stock, which will be revised
before the ondon mecting of the Scientilic Commiltee, so thal the various
parameters now reviewed can be used to give improved assessmenls.

A method ol estimaling siock sizes based on total mortality rates caleulated
rom age distributions of adnlt males was demonstraled by Chapman and
Boerema (Appendix 2). Res 3 obtained from this model using rather incom-
dete southern hemisphere gata available at the meeting arc included in the
Appendix. This method can yield improved estimates when Tuller catch slatistics
we obtained from the B.I.W.S., though caution has to be used in interpreting
liese results hecause of the dilTerential distribution of the stocks between the
\nlarclic and warmer walers,

. Futire Research

As i result of the discussions in this meeting, a number of subjects requiring
articular study were identilicd, and possible methods of approach were sug-
ested as follows.
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a. Srock uniis

There is as great a need as ever for direct evidence on stock limits and migra-
tions by means of conventional marking progranumes. The meeting noted thal
Canada and Japan are experimenting with radio tags which could yield valuable
information on short term movements ol whales.

b. Age and growth

Further studies on the rate of layer formation in the dentine of young sperm
whales are required, using small animals cnught under special permit, A fuller
understanding of the microstructure and histology of teeth could also help in
determining the exact rate and time ol formation of the layers.

The age and size at weaning need to be demonstrated more reliably, through
the captore of calves under special permit.

¢, Social maturity

Some method of recognizing breeding bulls by histological or other techuigues
is desirable, if such identification is possibie, to follow possible changes in the
age andfor size at social maturity in response 1o changes in stock condition under
exploitation.

d. Breeding cycle

Further estimates of the frequency of ovulation are required from as many
stocks as possible, since tbese provide a useful, independent, check on the likely
duration of the breeding cycle. The duration of this cycle is stifl in a little doubt,
anld further evidence ol the length of the lactation and resting pbases wauld be
helpiul.

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

e. Ecology

More informalion on the geographical disiribution and seasonal movements
of sperm whales, by sex and age, is needed. Japan has programmes based on
sightings by her research vessels which should yield valuable data particularly in
areas oulside the main whaling grounds.

The number of lemales 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 technigues to use.
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Appendix 2

An Example of Estimation of Stock Size of Sperin Whales in
the Southern Hemisphere, Dascd on Mortality Rates
Estimated from Age Distribuiions of Adult Males

D. G. Chapman and L. K. Boerema

Estimaies of total mortality rates of male spermv whales 28-42 years of age in
the Antarclic, calculated by logarithmic regression (rom age distributions given
in Spf6, are given in ‘Table ). The averape ligure Tor the whole Antarctic in the
years 61/62 to 68/69 iz 0-25. Separale estimates using the data from Australia
plus Arca IV give a value of 0-21 and vsing the data from Donkergat plus Area
11l a value of 0-25 (Irom data in Spf5). The reliabilily of these combined esti-
mates will be alfected by the distribulion of the stock between the Anlarctic and
wanner waters.

Rough estimates of the average catches of males of 28 years and over in the
same ycars are 400 per year in Area I'V plus Australia, 570 per year in Area {1l
and South Africa, and 1,500 per year in the total Antarctic plus South Africa
plus Australia (Sp/5 plus information from Gambell fur Durban). These figures
are under-estimates because they do not contain the catches of Norway and other
pelagic whaling countries in the Antarclic which have finished their operations.
They also do not contain the catches of aduit maies (over 27 years) by land
stations in the southern hemisphere other than those mentioned. The average
annual catches of males of all ages in the last 15 years were roughly 1,500 in
Area 1V plus Australia, 2,000 in Area Il and South Africa, and 1,000 in the
whole southern hemisphere.

These figures can be used for a very preliminary estimation of the stock size
ol mature (10 years and older) female sperm whales in the areas cancerned.

C.am = calch of males of 28 years and over
Cin_grm = calteh of males younger than 28 years
Rogn = tecruitment of males at 28 years old

R\g,, = backealculated number of males of 10 years old frem which
Rgom have survived

R}g,, = backcalculated number of whales of 10 years ol from which
the survivors were caught before reaching 28 yeurs
f, = average age of whales caught of less than 28 yewrs old
Fa M

Rﬁsm = ('>3'."rn x '__?-7_ = l|“!:I.l'.lm Ll -4

1 i
Riom Cic g % -Gt

~{28~10)M

Total number of male whales in the stock at 10 years old is (R4, + Rlgn).
which is about equul to the total number of females in the stock at 10 years ofdl.
Henee, the total number of feinales of 10 years and older in the stock is
(Rlcm + R{am’
| — e %
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Applying these calculations to the figures given above, taking the average age
of males caught between [0 and 28 years of age as 19 and Z; as 0-07, the following
estimates are obtained: Female stock of 10 years of age and older belonging to
the sanwe stocks as the males in Area 1V and Australia—47,000; in Area [ plus
South Africa—357,000; in the whole Southern Hemisphere—2300,000.

These esiimates are a rough approximation only, They can be improved by
inore precise estimation of the average numbers, ages and morlalities, and betler
knowledge of stocl  1its, and by inctuding all catches of males of 28 years and
older. They refer to the exploited stoc  anly and do not include other, un- or
lightly exploited stocks. i rcliabilicy of the estimates depends to a large
extent on the assumption inat the slopes of the age distribution curves of the
males of 28 years and older present mortalitv only and do not include an
effect of migration into or out of the hery. ' : eflect of migration belween
lower and higher latitudes requires furiner conaneeration.

TABLE |
Total Mortality Rates for Male Sperm Whales in Lhe Antarctic®

Year

Area 6162 6263 6364 64165 83/66 6667 67{68 6869

uw 023 025 014 oy Ot _
He ok o o u 2! } ol o1 0w
1] IS = 0- - —

I E 021 026 03t P24 0-24} 028 0-15 020
v 019 023 022 016 — 026 025 026
v 010 042 025 028 o1t 021 023 0-24
vi — = — 006 0-16 0-10 020
I — — —_ 030 — — — —
Total 025 0 02 029  on 02 027 025

* These are calculaled from the data of Sp/6 using Jogarithmic regression applied o esti-
maled numbers of whales 28-42 years of age. Boid figures are based on small samples and
may have low reliability.
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TABLE 1

Whales Marked During 1968, 1969 and in Antarctic Seas~~ 1969/70

Bortie-
Blue Fin Sei  Humpback Minke Right  Sperm  Nosed  Pilot Toral
Sourkern Hemisphere

Antaretic 1969/70

{Enternational scheme—Japan) R k¥ 30 2 — 12 44 —_ —_ 133
Antaretic 1969/70 (UJS.5.R,) 1 2 5 —_ 3 _ -— — 11
Naorth of 40°S {UU.5.5.R.) o 4 9 —_ — — 203 —_ —_ 226
Australie 1968 — — —_ —_ —_ —_ 10 — —_ 10
Australia 1969 —_ —_ —_ — —_ —_ 5 —_ — s
South Africa — 1 - = — - 24 . o
Total 18 43 e ] —_ 15 28 —_ -iu

MNorthern Hemisphere

North Atlantic

Cznada 1969 (May-Tune) 3 2 5 4 Z —_ 1 2 2 51

France 1969 — P — - —_ — —_ — 2

U.S8.8.R. 1969{70 —_ —_ -— — — — 6 —_ — 6
North Pacific

Japan 1969 - g M —_ — 1 120 — — 164

U.5.5.R. 1969{70 — N 3 —_ — 27 — — 1
Total 3 - 42 4 2 L 154 b z 254

* 4 Pigmy Blue Whales,
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Marks Recovered in the Antarctic Season 196B/69

TABLE 2

Length
Mark ro. Date marked Date recovered Years Pasition marked Position recovered Sex in feer
Fin Whales
13485 21.xi.54 31 1RO 14 52°26°S, 25%47'E 45°26'S, 66°28'E Female 72
20538 20.x1i.58 2 B9 s} 63°41°S, 160°58'FE 59°13°S, 158°32°E Female 69470
22518 15.xii.59 1y.:9 9 60°09°S, 102°12°E 5§7°55°S, 90°S0'E Male 68
25678" 26.xi.62 6.iii.69 6 57°46°S, 54°28°E 44°51'S, 76°01'E Female 10
25650 26.xi.62 7.iii.69 (from refrigerator vessel) 6 57°45'5, 54°29'E 43:56’5. 77°52'E —_ —
approx)
25703 26.xi.62 18.ii.6% & 57°41'8, 54°12°E 45°40°S, 56°30°E Female 72
25771 5.xii.62 1.iii.69 & 59°20°S, 66°28°E 43°05°5, 72°25°E Femaie 67
26768 13.11.67 6.11i.69 {from boiler) 2 57258, BOSS'E 24025, 50°49'E — -—
{approx.}
27430 3..69 2.1.69 0 57°12°8, 80°54¢’E 57°02°S, 82°43°E Male 63
27458 24.1.69 24.1.69 {from refrigerator vessei) 0 56°07'5, 73°50°E 56;20'5, 76°32E — —_—
APPrOX.}
27463 24.1.6% 24.1.69 {from refrigerator vessel) o 56°31'S, 73°46°E 56°20'S, 76°32°E —_ -
lapprox.)
27895 13.ii.69 19.ii.69 0 44°05°5, 59°29°E 44°40°S, 59°35°E Female 62
27901 13.0i.69 19.1i.69 1] 44°04°S, S9"31°E 44°35'S, 59°35°E Male 69
Ser Whaies
18935 18.1.64 14.xi1.68 b 54°20°5, 22°51'W 41°21°S, 06°23°E Maie 45
25866 12.4i.84 6.1.69 5 43°23°S, 174°27'E 41°53°S, 159°50°E Male 49

* Passibily from the same whale.
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TABLE 3
Marks Recovered in the Antarctic Seagon 196%9/70

Mark no.

11449
20931

21069
25548
204635
27327
27437
27464
27616
28305
18285
18290
28614

28145

650641 {Fin)

Length
Date marked Date recovered Years Position marked Position recopered Sex in feer
Fin Whales
5.1.58 4.ii,70 ) 12 59°16°5, 20°48°E 45°45’S, 33°43'E Female 70
31 .wii. 58 15.01.70 (from refngerator vessel) 1] 64°13'5, [31°54°E ;’34 5, 83°59'E — —
ApProx.)
4.1.59 10.4i.70 it 61°15'S, T1°22°E 53°50°S, 84°S5'E Female 73
7.xii.61 7.1.70 8 57405, 61°24E 43°4%°S, 65°40°E Femaie 69
23.xi.63 25,1.70 {from refrigerator vessel) [ 50°54'S, 25°38°E 2“2?"8 39734°E Fernaie 78
{app; rox)
8.xii.67 23.1ii.70 2 4)°56'S, BR°4'E 52°21°S, 80°24’E Maie 61
3.1.69 4.ii.70 ] 57°13°S, 80°S5'E 53°28°S, 81°05'E Male 67
24..69 22.iit.70 (from refrigerator vessel) 1 56°31°5, 73°46'E S]"ZS‘S. 78°18'E —_ —
: (apprax,)
14.11.69 29.1.70 1 45°02'S, 55°45'E $3°10°S, 83°50°E Male 59
6.i1.70 3.188.70 V] 59°49°5, B5°58'E 53°01'S, B6"06'E Femaic 57
Sei Whales
22.viii.69 11.3.70 ¥ 30°03°S, 32°31°E 44°04°S, 50°54°E Male 4]
22 vidi.69 24.1.70 tfrom refrigerawor vessel) + 29°31'8, 32°20'E 45°30°S, 71°25°E — —
) (approx.)
22.x8.69 17.xii.69 (from refrigerator vessel) 0 40°35°5, 112°15°E 41;11’5 114°5!’E — —
approx.}
28.xii.69 6.1.70 (from refrigerator vessei) D 40°09'S, 38°18'W 41 “50 5, 12°49°E — —

§.1.70 {from refrigerator vessel)

U.S.5 R, Series

(approx.)

53°51°S, B4°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 murked off Durban on
2204 August 1969. No. 18285 was recovered from a 41 ft. male whale on 11th
Februacy 1970 in position 44°04'S, 50°54'E. No. 18290 was recovered on a
tefrigerator vessel on 24th February 1970 in approximate posilion 45°30°S,
T1°25°E. These two records demonstraile a migration southwards from warmer
walcrs in the southern spring and provide additional evidence of the minimum
range of migration in this 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 Janvary 1970 in approximate position 41°50°S, 12°49'E. Assuming that
this position is close to the posilicn where the whale was killed, the animal had
moved approzimalely 2,200 miles eastwards frem Area Ul into Area [ within
10 days, an average of at {east 220 miles per day.
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ANNEX F

CENTRAL STORAGE AN PROCES NG OF CATCHEFFORT
AND LENGTH STAI1ISTICS

The Scienttic Commitice has requesicd the B.L.W.S. to provide data on
catch, effort and length compuosition of all whales in the Antarctic and on sperm
whales also outside the Autaectic, broken down by species, sex, month, 10°
syuare and country, and summaries of these data by area and year.

At the Honolulu meeting it was specified that sperm whale eifort should be
given in gross and net catcher days work, and with respect to the Antarctic fhis
cffort should be given only for the perind outside the baleen whale season (with
data on corresponding catches). Fui cmore, with respect (o land station
-alches, the Honolulu meeting recommendcd that the relevant statistics in terms
of catcher days with any corrections for efliciency as national groups may think
wppropriate are collected and (orwarded 1o the BA.W.S, for inclusion in the
Iata processing sysiem.

The B.1.W.5., in carrying out this ask, agreed that data regquested would
3¢ too unwieldy (o handle il they were provided in printed tables. The detailed
lata are, therefore, put on tape from which copies can be provided on request,

In addition, summary tables are prepared which are printed and provided on
equest. Meinbers of the Scientilic Commitlee actively engaged in whale stock
ssessiment have been put on a general distribution list for these summary
ables (Chapiman, Allen, Doi, Ohsumi, Jonsgard, Gambell, Vshin; for sperm
vhales also Bannister, Best), and copies are also sent to F.A

These summary tubles include:

. Cateh in numbers of baleen and sperm whales, by 10° square, montl, country,
species and sex, and gross catcher days, for the Antarclic baleen whale
season, as well as summaries of these data by all countries together, by
scries and area. These  bles are prepared and circufated immediately afier
the ctosure of each season.

. Catch in nuinmbers of sperm whalee, by 10° square, nionth, country and sex,
andl gross and net catcher duys. w the Antarclic outside the baleen whale
scason, and far all areas outside the Antaretic throughout the year, These
latter include tables for 1he North Pacilic, for catches made by pelagic
expeditions in the Southern Hemisphere cutside the Antarctic, and far land
stitic

Al present, data on gross and net caicher days for areas outside the
Antarclic are avaituble us follows: for one country carrying ont pelagic
whaling in the North Pac ., for sone land stations, and for all pelagic
expeditions in the southern hemisphere, 1t is expected that more complele
data on elfost witl soon become available for general disiributioi,

EfTort in gross and aet catcher days for pelagic whaling is defined as in
section 6 of the report of the 1970 Special Meeting on Sperm Whales at
tHonolulu.

Eifort data For land stidions will be given in four different ways:

{(a) Gross catcher days, based on number of catchers aperating and leogth of
open Scasan.

{b) Estimased net catcher days. based on number of catchers and number of
days on which al least whale, ol whatever specics, hus been cavght.



For those land stations for which nalional groups can provide more
detailed ligures for effort, these should also be given.

() Actwal net carcher days, based on the number of days each catcher has
been active even if no catch has been made,

(d) Corrected net catcher days, based oun the data of (¢) but including any
correclion faclor {e.g., for cutcher tonnage, effect of spolting planes, ete.)
which national groups may think appropriate.

3. Total length distribution, and average length, of the pelagic catches ol
baleen and sperm whales in the Astarctic {by season, which for sperm
whiles inchudes catches made during and outside the baleen whale season
together) and of the pelagic catches of sperm whales oulside the Antarclic
(by calendar year), all broken down by species, sex, country, statistical area
and 10° zone (series). Summaries of 1hese data will be given for all zones
{series) of one arca together by country, as well as swmmaries for all
countries.

For the Antarctic data, Area 11 is divided into 1two subareas (W and E,
60°-30°W and 30°-0°W respectively), and Area 11 is alsu subdivided into
iwo subareas (111 W, 0°-20°E, and 1l E, 20°-70°E).

For the North Pacific, length compusitions of those *zones™ which fall
purtly in the Bering—or Okhotsk—S8ea, are given both for the whole *“zone™
as well as lor the catches in that part of the “ zone™ Talling within the Bering—
or Okhotsk—Sea separately.

4. Total length distribulion and average lenglh of the land station calches of
baleen and sperm whales by country, by subarea as defined by the national
group concerned, by species, by sex, by month, as well as an annual sununary,

The Scientilic Committee decided al the present meeting, that because past
MNorth Pacific sperim whale length compositions are available in the member
countries cuoncerned in summary form by area and season, and not by inonth
and square, and considering that the further breakdown by month and square
would be difficuit to prepare, these past data should be provided by the B.1.W.S.
in suminary form by area and season only. From 1969 onward, however, these
data will be provided as specified in 3 and 4 above.

The availability ol cards with detailed length compositions by month and
10° squure makes il possible for the Bureau (o provide any otlier combination of
the dala whenever required,

All data presently prepared cover the period 1961-1969 {(Antarctic uwnuil
season 1969/70).
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ANNEX G

NOTES ON THE ASSESSMENT OF ANTARCTIC FIN WHALE
. JCKS

by K. Radway Allen

Fisheries Research Doard of Canada
Nanaimo, B.C,

Recruitment Rate

Furiher studies have been conducted on the recruitment rate of the Antarctic
stocks, using the Japanese age dala and employing the same techniques as
reported at the Honolulu Special Meeting of the Scientific Committee, Furthier
refinements have been introduced into the technigues, particularly lor deter-
mining the age at which recruitiment is complcte in each year, and in estimating
the value of T. The corrected numbers of recruils to the exploited stock from
each year-class are compared with the size of the exploited stock in Fig. 1. 1t is
apparent that the relationship is still essentially linear and that there are no
greal changes in recruitment rate with stock size. This is examined in more
detail in Fig. 2, which compares the recruitinent rales calculated on various
bases with the size of the exploited stock or of the stock of females of seven
years and over, In Fig. 2A the base of comparison is the same as that in Fig. 1.
In Fig. 2B the recruitment has been determined as the nwnber of 3-year-olds
to eliminate the effecis of changes in age at recruitment on the number of re-
cruits entering the exploited stock. This efect is also eliminated in Fig. 2C by
exirapolating the numbers of recruits at the age at which they become exploited
to the nwnbers that would survive to 12 years if no exploitation took place. In
Fig. 2D ihe recruitment raie is expressed as the proporiion 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 sinilar in ail four sections of the figure.
Relatively high anil consistent recruitment rates occurred up to about 1952 and
the rate then dectined 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 extrapofation to [ull recruitment of partially exploited year-
classes and are not consitered significant.

Since the age-length keys on which the age distribulions are based were
obtained in the late 1950's and early 1960s, there may well be bias in the
calculated age distributions for the earkier years. B s, therefore, not known
whether the apparent high rccruitment rate prior to 1962 should be considered
significant. Thus the rate of recruitment to the exploited population appears to
be aboul 0-05 of t  exploited stock, or about 0-115 of the stock of mature
females, and there is little evidence that it has changed significantly with the
size of the stock.

Changes in Catch E {ficiency

The suggestion has sometimes been made that during the 1950°s and 1960°s
the efliciency of the catchers was increasing more rapidly than their tonnage,
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and the assumption that efliciency was proporiional to tonnage has, therelore.
led to errors in the popuolation estimalcs. It has, therefore, seemed worthwhile to
examine whal the effecis would be on the population estimates if such increases
bad occurred. For this purpose population estimates have been made for the
total Antarctic by the methad of comparison of actual and expected catches,
The natural mortality rate has been assumed to be 0-04 and the annual re-
cruitment 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
resuils were at least affected by the catch of other species. These basic estimates
huve been exteapoluted back to 1950 and forward to 1970,

In thie tests, population estimates were made on the assumplion that between
1954 and 1963, catcher efficiency increased steadily by 2%, 4%, or 6'7, per year
in addition to the increase corresponding to ihe increase in average tonnage.
In Fig. 3 the resulting estimates arc compared with those obtained on the
assumption that tonnage was a true indicalor of catcher efficiency. It is apparent
that any assumpion of additional increase in catcher eificiency leads to smaller
population estimates which also decline proportionately more rapidly. The most
significant aspect of this difference is, however, in the resulting estimaies of
present population. Even an annual increase of 2', in efficiency leads to about a
40'7, reduction in average population levels over the last five years, while 4'7,
or 6%, increases lead to very much greater reductions. It is quite apparcnt, on
comparison with other indications of the present state of the stocks, that there
cannot have been an increase in elliciency as large as 47, and that it is unlikely
that there was any increase in elliciency beyond that indicated by the change in
tonnage. This comparison indicales, therefore, that Lonnage is probably an
aceurite indicator of catcher effictency.

Changes in Mortality Rate with Age

At the Special Meeting in Honaolulu, the Scicntilic Committce pointed out the
need to exainine further the possibility of changes in natural mortality rate with
age. Further analysis of recruitment rates has brought to light two pieces of
evidence bearing on Lhis point.

As was noted above, the average recruitment rate per mature [cinale appears
to be approximalety Q-115. The report of the Special Meeting notes that in the
1950's and early 1960's, the pregnancy rale was approximately 0-40. lgnoring
the occurrence of unsuccessful pregnincies, the average survival from birth to
recruitment is approximately 0-115/0.40 = 0.2875. The total value of Af over
this period is, therefore, approximately 1.25, Since the average age at recruii-
ment is approkimately five years, the average annual value of Af over Lhis period
is about 0-25.

The second approach to the problem is obtained [ram the value of T found in
the recruitment eslimaics. This is the ratio of the survival rate of newly re-
cruitedd animals to the survival rate of the entire recruited stock. This is fairly
consistently less than 10 in most years und for bulh sexes, and the average
value for the entire range of data is 0-905. Since, by delinition, all recruited
animals, whether new recruits or not, are fully subject to the fishery, this value
represents the ratio of the nalural imnortality rates. It was accepted by the Scicn-
tilic Committee thal the present best cstimate ol natural mortalily rates for the
exploitcd population is 0-04. The average natural mortality rate for the new
recruits appears, therefore, to be about 0-14.

Combining these lwo resulls, it appears that for the pre-recruits over the age
range O to 5, the average annual value of Af is about 0-25, while lor the new
reeruits over Lhe range 4 Lo 7 years, the average value is about 0.14, These two
figures appear consisient with each other and indicate a fairly rapid reduction in
annual mortality rate over the earlier years of the life of the whales, Sinee the

59



mortality rate is not likely to fall abruptly from 0-14 to 0-04 immediately afler
recruitment is complete, and since the value of 0-04 for the recenited stock is
largely based an data fnr older animals, the value of 0-14 or 4- to 7-year-olds
shovld be regarded a:  -obably a slightly low estimale.

Supplentent to Annex G

stimaled Tolal Antarciic Fin Whale  pulation

The following figures have been calculated by the aclual and expecied catch
method lor initial populations (or 1953/54 (0 1962/63, extrapolated back 1o 1949/
50 and (orward to 1969/70. A has been taken as 0-04 and recruilment has been
catculated annually from  : age distributions using the data given in the first
pact of this paper.

Season Population  (Us) Seasoit Population (1000s)
1949/50 KRR 1960761 134.3
1950/51 306-6 1961 /62 4.3
1951/52 2820 1962/63 93.5
1952753 2761 1963764 78-2
1053/54 262:0 196465 714
154/55 2531 1965/66 65-6
1455/56 232.0 1966/67 633
1956/57 2072 1967/68 613
1957/58 190-2 1968/6Y 60-0
158759 177-8 196970 580
'59/60 t58-0 .

The cxtrapolated population lor ihe beginning of the 1970/71 season s 56,300,

Sustainable Yield

In these calculations A has been 0-04, and the average valuc of r has been
approximately 0-05.  ws r — A is about 0-01. On this basis the long-term
sustainable yield at the present stock level appears to be slightly under 600. The
parent stock from which current recruitment is derived is that of about 1966/67;
this was not much, if at all, lasger than the  esent exploited stock and therefore
the temporary additional recruitiment avanatle from this source is small.

however, the value of ¥ — M under present conditions is as high as 0-02, the
current sustainabte yield would be 1,100-1,200. There is little concrele evidence
to support a higher value of r — Af and therefore a higher sustainable yield.
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Dildo Blandford

Males ' 58-6 It 552 It
Females 62.7 ft. 59-7 ft.

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

c. Changes in abundance

Data on catch per unit elforl as a measure of abundance are available for all
three stations only for the years 1968 and 1969. Condilions 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 slations. At Williamsport the daily catch is usually
limited to two whales, even when more are available, so that the caich per hours
hunting and chasing (excluding time spent towing) is the best measure to use.
At Dildo, however, catch per day is the only measure available for the whole
period. Al Blandford, catch-per-unit-effortcan be calculated incither form, Forthe
{ast two seasons the average catch-per-unit-effort for the three stations have been

1968 1969 Ratio 1049:1968
Williamsport (catchfhr.) 0-29 0-27 092
Dildo {catchfday) 1-51 1.39 092
Blandford {caich/hr.) 0-32 0-20 062
Blandfocd (catchfday) 1.93 1-33 : 0-69

The relative change in abundance from 1969 lo 1968 is thus practicatly
identical for Williamsport and Dildo, and very dilferent for Dlandford where (he
ratio is quite similar for the two methods. This suggests that the effect on the
stocks of recent catching has been the same at the two Newfoundland stations
and different at Nova Scotia.

3. Stock Assessmenis

a, Nova Scotia

Four years’ data are available for the Blandford station and there hasg been a
progressive decline over this time in the catch-per-unit-effort. An assessinent can
therefore be appropriately made by the method of comparing actual and ex-
pected calches. For this purpose natural mortalily and recruitment parameters
have been based on Anlarclic data. The value of M has been taken us 0-04, and
recruitment as 0-05 of the parent stock, i.e., the stock 5 years enrlier. Since
there have been only 4 seasons (prior to 1970) of substantial caiches recruitment
has been considered as consiant and derived from a virgin stock, and the average
stock over the 1966 season has been assumed to be at 90%, of the unexploited level,

The resulting stock estimates are

Catch Carchfday Initial stock
1966 263 3-26 1,248
1967 309 223 1,035
1968 262 1-93 759
1969 144 1-33 569

The extrapolated estimate of the siock at the beginning of the 1970 season is
484.

b. Newfoundiand

It is nol possible to make an estimaie of the stock fished by the present
Newfoundland whaling stations in the same way both because of the shorter
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time-series of nvailable datn and becawse of the comparatively small change
which has so far occurred there as a result of the catching operations.

A very teniative estimale of the average stock in 1968 can, however, be made
if we assume that the B, reduction in ¢at  per-unit-effort, +  ch was noted
above as vccurring at both stations from 1vo¥ to §969, was the uirect resull of
catching. We may then calenlate Sgq, the mean slock in 1968, from

Son = (481 + 3U)2 00
Sea
if recruitment and natural mordality are ignored. From (his, Sgg is approximately
5,000,

Another approach may be made by examining the long, but sporadic, history
ol whaling in Newloundland and Lubrador. In this (here have been several
periods when quite lurge catches have been taken for several successive seasons.
As far as 18 known operations were terminaled, in at least some eases, {or eco-
nomic or other reasens vather than as a result of a great decline in the stocks of
fin whales. The larger operations may  evelore give some indication of the size
of the sustainable yicld which may oe obtained from the {in whale stocks
coneerued. Some dectine  stocks was occurring in some instances, and, since
the operations onky continued for a few seasons, stocks would still be supported
by recruitment Tromn stocks of initial size, The largesl average calches may
thevefure be somewhal greater than the continning sustainable yield.

The follewing t ¢ summarizes the principal whaling aclivity on the New-
foutdland-Labrador coas  ior to the present phase.

Period Total carch Average cateh
1903-5 1,495 498
1906-9 1,002 250
19{2-15 620 t53
1923-30 2,026 253
1935-39 859 215
§940-44 471 94
1945--51 3,250 464
1965-69 1,386 267

Thus there liave been (wo previous periods in whieh catches of 450-500 have
been sustained for some years. This suggesis that  : total stock around New-
foundland and Labrador may be capable of suppozrting a continuing catch at,
or somewhat below, the 400-450 level. However some of the siations involved
in these earlier catehes were located on the soutb and east coasts of Newlound-
lat  They may thercfore have been operating on the stocks now fished from
MNova Scotia rather than thase subject to the present Newfoundland operations.

The very prefiminary nature of these results, as weli as the basically different
ways in which the estimates  stock and sustainable yield bave been obtained,
miake it thappro~<iate to comoine them to attempt to obtain an estimaie of net
recruitment rate  owever, it inay be noted that the relatively high ratio of esti-
mated sustainable yield lo estisnated stock, co~oared Lo the Antarctic, sug-
gests that the former may be overestimated, or th  itier underestimated or both.

This would imply a stock somewhat es2al  lhan that estimated earlier, bul
supports the broad conclusion that the 1 whale stock in the Newfoundland
area i§ substantinlly farger than that available to the Nova Scotia operalions.
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ANNEX |

ANALYSIS OF 196970 CATCIl AND EFFORT DATA
FOR ANTARCTIC DALEEN WHALE 5TOCKS

by D. G. Chapman

Center lor Quaatilative Science
University of Washington

V. Iatreduction

The analysis of current cotch and effort data to delermine the eficct of
pelagic operations in the Antarctic on the baleen whale stocks there, is now more
diflicult because of several factors. Oue of these is the variation in inderest
between und within seasons as belween fin and sei whales. This has been
recognized for sowne time. The second problem is new and arises with the
reduction of catches to nbout the level of sustatnable yield. The 1969/70 catches
were

Fin whales 2,996
Sei whales 5,830

Both of these are quite close Lo the medinn estimates made in 1969 of sus-
Lainable yield in 1969/70. Thus if those estimates were reasonably correct the
196970 operations should have little effect on the population size. In so far as
the fleeis tend to concentrate in different areas in dilferent seasons, locally there
may be reduction in stock abundance which should be balanced by slight
increases in the areas (hai received little or no effort in 1969/70. in former years
lurge catches resulted in marked changes in CPUE, sulliciently lirge so as to
overwhelm the random Ructuations, that resuit from weather variations,
dilferential densities of the whale herds, eic.

At previous meetings and in analyses by scieatists of the member countries of
the Commission, a number of aspects of the population dynamics of the Ant-
arclic baleen whale populations huve been thoroughly explored and fairly
definite conclusions reached. Some questions remain not fully resolved and it is
important Lo utilize any new data to atfempt Lo answer such guestions. Such
points arc given primary consideration in the following analysis.

2. General Summary

At the outset are included some tubles which extend those given in 1WC/21/7.
These show catch and effort by the Antarctic pelagic expeditions lor the period
1959/60 to 196970 (Table 1), percentage disiribution of catcher days in each
sexnson by area fron 1962/63 to 1969/70 (Table 2} und the percentage distribution
of calcher days by series (Table 3). Also shown in Table 4 are detailed caich and
CPUE resulis for both fin nnd sei whates by month, scries and area for {969/70.
Table § gives a summary of sei whale catches by area since 1959/60.

3. Fin Whales

At the speciil meeting at Honelubu on fin whate stock assessiment it was
agreed the best estimate of the total exploited population at the beginning of
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TAULE t
Caiches and Glfart by the Antarctic Pefogic Expeditions

Cuatehjuncorrected
Average Catches cxicher dny
Catcher  caicher
Senson days  roanage Fin Sel Bi¥{/ Fin Sef By
1959460 21,356 613 26,415 3,234 13,746 1-24 U-15 064
1960461 23,998 642 21,31 4,310 14,405 1-14 018 0-60
1961/62 20,952 657 26,164 4,716 11968 0g8 0-i6 047
1962163 22,503 703 18,616 5,482 10,232 0-53 | 5L ] 045
1963164 20,407 109 11,851 8,256 8,448 0-63 0-40 041
1964/65 17,521 715 1,301 19,845 6,980 042 i3 0-40
1965166 146 T4 2,312 11,558 4,081 0-18 1-34 03
1966/67 175 154 2,882 12,350 1,500 0-24 1-0% 030
196768 =783 769 2,152 10,352 2,801 022 |-06 0-29
1968/69 8,363 7817 3,014 5710 2,469 036 0-69 030
1969470 7,948 805 2,996 5,830 2,469 0-38 filyx) 031
TABLE 2
Percendage Distribution of Catcler Days in Fach Season by Area
Area Aren Area Area
Sub-  Sub-  Area v v | 2 I I
areq  ared Hi 70— 130°E- 170- 120- Alf
Season HW NE 0-70°E I1JW°E 1707V 120" W 40° WV areas
196263 134 140 417 12:4 5-6 27 10-3 100
1963764 124 288 325 96 16-2 - 05 100
1964/65 411 180 38 130 17-0 — 05 100
1965/6¢ 282 212 190 47 (9.2 T4 02 100
1966767 4-1 57 438 19-4 15-6 116 — 100
196768 — 58 281 231 210 160 — 100
1968/69 04 11 306 216 235 B —- 100
1969/70 67 34 430 284 151 34 . 100
TADLE 3
Percentage Distribution of Caicher Days by Series
Serfes
D A n C Al
Season 4n-S0°s  30-60°5  60--10°S 70-80°S series
1962163 233 45-3 323 iy} 100
1963/64 22.7 624 14-9 - 100
1964165 181 52.2 9.5 — 100
1965166 54.7 19-9 254 — 100
196667 44-4 150 39 15 100
1967}68 673 té k1 0] — 100
1968169 474 281 245 — [41]1]
1969470 664 136 200 - 100

1957/58 was 1718 thousand, for 1961/62  0-5 thousand. It was {urther agreed
that the average mortality rat= is 0-04, that the net recruitment rate in the period
prior 1o 1962 has been in & range 0-02-0-04. Possible changes in the net
recruitment rate (r — A) snce that time were unclear and three values were
studied: r — A =002, r — Af = 0-04 and r — M = 0.049 in 1962 increasing
to 0-57 in 1970, The tables below show the estimates by area for the fin whale
popukition in 1962 and anticipation of these estimntes to 1970 osing the inter-
mediate recenitment rate, ie, r = 008, r — M = 004, Table 6 shows the
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TABLE 4
Effort, Catch by Species and CPUE by Area, Zone and Monoth 1969/70*

December January February March April Toral
Arca | — —_ — —_ — None
Arca IT
D 501-12-548 301-20-330 —_ —_ 802-32-1278
0-02; 1.39 0.07; 1-10 — — — 0-04; 1-59
A and B — — — — — None
Area ITT
D 392-23-417 1208-439.941 1060-853-478 706-211-161 — 3366-1526-1997
0-06; 1-06 0-36; 0-78 0-80; 0-45 0.30; 0-22 —_ 45, 0
A —_ -_ 26-18-0 — _ 26-18-0
— — 0-27; 0-00 — — 0-27; 000
B — — 26-20 — — 26-2-0
— —_ 0-08; 0-00 —_ — 0-08; 0-00
Area IV
- D 580-23-1058 271-6-712 50-16-30 79-23-2 — 992-58-1802
R 0-04; 1-82 002 2-63 0-32; 0-6Q 0-29; 0-02 -_ 0-07; 1-82
A — 395-308-53 292.321-48 169-296-14 —_ B56-925-115%
— 0.78; 0-13 1-10; 016 1.75; 0-08 —_ 1-08; 013
B —_ 288-51-8 117-20-0 — - 405.7]-8
— 0-18; 003 0-17; 0:00 —_ — 0-18; 0-02
Aren V
D — —_ — 120-0-13 — 120-0-13
— — —_ 0-00; 0-11 —_ 0-00; 0-11
A — —_ 141-75-64 24-0.19 —_ 165-75-83
-— 0-33; 045 0-00; 0-79 — 0-45; (-50
B — 34-8 453-133-169 432-105-205 —_ 918-246-378
— 0-21; 0-11 0.29; 0-37 0-24; 047 — 0.27; 0-4t
Area VY]
D — — - — — None
A —_ — —_ 34-2-14 —_ 34-2-14
—_ — —_ 0-06; 0-4] _— 0-06; 041
B —_ — — 238-31-142 —_ 238-31-142
-_— —_ —_ 0-13; 0-60 — 0-13; 0-60

* The five figures for each month, zone, area are CD'W (uncorrected)=catch of fin whales—atch of sei whales: CPUE (fin); CPUE (sei).



TABLE 35
Catches of Sei Whales by Avea 1939/60-1969170
Seasun ! i [ It 13 Vi Toyal
1959/60 150 1,498 230 526 1,649 22 4,29
1960/61 102 1,938 336 103 563 2,030 5,072
1961462 1,629 1,696 427 63 409 159 5,163
1962403 §07 1,812 1,457 631 430 345 5,482
1963f64 28 4,459 1,984 274 1,820 - 8,565
1364{65 40 16.076 443 1.564 2,207 20,330
1965/66 12 £2,722 2714 436 1,004 599 17,527
1966{67 - 1,540 6,865 2,826 717 402 12,350
1967168 - 195 2,152 2,211 1327 2,207 10,352
196869 73 188 1.771 1,030 2,156 552 3.7M0
1265130 1,218 1,997 1,925 474 156 5,810
Totat 2,870 431,402 20,586 12,219 14,766 6,892 100,735

praportions o ¢ todal pupulation by areat in 1958 as estimated by (he modified
De Lury method {taken from SMf4 /4, Table 1A with r — A = 0-04) and by
the ¢ method (taken froin Scf2t/18, Table 8).

TABLE 6
Initia] Population by Areas, 1957758, 1961162 (Fin whales)
Area

i il i v ¥ ¥i Toral

Proportions by moditied
Dz Lury methoed 0051 0231 0387 0179 0094 00064 1000
Moportions by g method 0082 0246 0370 041% Q0100 0063 1(0-0
Numbers by Area, 1958 88 400 66-5 29.4 161 1o 1758
77 287 374 t4-4 7-0 53 100.5

MNimbiers by Area, 1362

The nembers in Table 6 have been estimated using the pruportioss in line ]
of the table applied 1o 1he average estimate ol the total for 1958, namely 171-8
thousand. These estimates have then been extrapolated forward to 1962 (wilh
r =008, M = 0-04) and adjusted to (he 1962 total estimate, 100-5 thousand.
The proportions in the second line might have bheen used as a starting puint;
different values of r were tried but the fin results for 1962 difler little from
those given in Table 6.

The 1962 estimates extrapolated (o 1970 (with r = 0-08, M = 0.04) ure shown
in Tuble 7.

The total of these six area population estimates for the beginning of the
1969{70 scason is 8f-3 thousund (o be compared with the slightly less
acenrate exteapolation, 82-7 thousand from the total Antarctic figures given in
ihe repost of the Speciad Mecting Table 2b).

‘m the cateh stalistics it is seen that fin whale catches have been so low in
Arens f, 1L, ¥V and Vlastopre e anya | analysis from thet  JE dala in
these arcas. We turn therefore to the da onm Areas 1] and 1Y to confirm

o the extvapolations shown in these tables seem reasonable and to shed
ht upon present value ¢ net reeruitment rate, r.

Area 1V

From Table 4 it is scen that there were considerable catches of fin whales i!!
6% and 1970 in Zones A and B of this area and Furthermorse catches of sei
whales were much smaller 1han those of fin whales. In fact in only two monihs
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TABLE 7
Estimaics of Fin Whalc Stocks by Area 1961 j62-1969{70
{all figures ase in thousands)

Fival
Mitlal Population
Srason Population Catch Recruitnens Estimnte
() Area I
1961762 7-7 25 07 57
1962/63 57 1-4 0.7 4.8
1961164 4-8 — 06 52
1964765 52 -- 06 5-6
1965]66 546 -— 0-6 60
1966/67 &0 c- 06 G4
196768 64 — a-5 67
1968169 67 0] 4 65
1969170 6-5 — 0-4 68
(&) Area I}
1961162 287 66 32 244
1962163 244 56 10 21-0
196364 210 73 19 16-0
1964165 160 4-5 26 136
1965/66 114 0-6 24 149
1966/67 149 0-1 21 165
1967168 16-5 02 24 17-6
196869 176 -- i-7 185
196970 18-5 - I-3 200
(¢} Area Hi
196162 114 il-8 54 300
1962163 00 90 53 254
19613/64 154 4-8 4-8 246
1964165 24-6 1-2 41 268
1965/66 26-8 I-0 38 286
1966/67 286 -6 10 289
1967/68 89 03 24 29-4
196869 294 06 2-0 29-6
196970 296 1-5 20 29-0
{d) Area 1V
1961162 14-4 31 2-3 131
1962163 131 17 F 130
1963164 110 -6 16 13-5
1964/65 13-5 08 1-3 12-1
1963}66 i35 01 13 141
1966167 14-1 0-4 1-2 14-3
1967168 141 07 -0 14-0
1968169 4.0 16 -1 130
1969770 i1o 11 -1 12:5
(e} Area ¥V
1961162 ol 11 12 69
1962763 69 06 I3 73
196364 73 I-1 i-2 72
1964f65 7-2 07 11 73
1965/66 11 04 a8 74
1966767 74 03 06 74
967168 74 0.2 LT3 15
1968169 15 04 06 74
196970 74 0] 06 T4
{(f} Area Vi
1961162 53 11 1-2 512
962763 52 03 049 5-6
1963164 56 - V-6 60
1964165 60 - 06 64
196566 64 02 0-6 66
1966/67 66 0-5 0-5 [
1567168 B4 02 04 6-4
196869 64 01 04 6-1
1969470 61 -- 04 [




(Jan. 196768 Feb. [966/67] tve sei whale catches been appreciable in Lhese
zonecs of Areg in ¢ he months and seasons ol exploitation there. To make
meaningful comparisons we make comparisons with the CPUE of the 1962-64
scasons. H shovld be noted that 1963 was  : last season of substantial fin whale
catches in Are: ! prior to the concentration (i general) on sei whales. Decause
of the length of the comparison period il is important to adjust the effort for
changes in calcher eflicjiency. The usual tonnape adiystment is made, i.e,, the
CDW are multipti ¢ Geverage tonnage/1,000).  wree such cotnparisouns for
Zones A and B are

1970 CPUE

1963 cpuE — 1O
(1969 + 9TOCPUE _ _ |
{1962 + 1963 + 1963)CPUE —
" A 1 B
(1969 + 1910)CPUE _ | o

1963 CPUE

The estimaled increase in the Arca 1V fin whale population froin mid 1962/61
1o mid §969/70 derived from  1ble ?{d)} is 2 per cent which agrees closely with the
lower of these CPUE ratios. Thesc comparisons suggest that r — M may be
indeed close to (-04.

Area 1If
Tl PUE data {or this area is more difticult to anatyse. Zones A and B of
Area have never yickled extensive catches of seis and hence eflort in these

zones may be regarded as devoled for the miost part to lin whales. On the other
hand only small amounts of effort have been expended in these zones in the past
three seasons.

For Zones A and B coinbined the t  UE (Effort = CDW x Tonnage/1,000)
are as follows:

61/62 62]63 63/64 64/65 65166 66/67 67/68 6869 69/70
084 155 131 107 049 047 100 052 050

113 075

The ratio «f CPUE fov 67/68 Lo 6%/70 to that of the 61/62-61/64 period is 0-66.
Zone fin whale calches considerably exceeded sei whale catches in
Feoruary ana March 1970. The ratio of CPUE iv  ebruary and March 1970 to
the corresponding months in 196 (again weinned for tonnage changes) is
0:-73/1:12, i.e., 0-65. These resulis agree very w  The ratios are rather less than
the ratio of the average populations in the lwo seasons as calculated in Table 7
above (the population ratios with r — M = 0-04 is 1.06). The CPUE ratios are
much more consistent with papulations ealculated on the basis of ¥ — M = 0.02
{the ralios of such avcrage spulations is -77). Tn any case the CPUE ratios
contradict very sivongly the uypothesis that r har  creased above 004 during
the 1960's.

4, Sei hales

Several comprehensive studies have been iade on the sei whale stocks but all
ol these have been handicapped by the recent developmenl ol the sei whale
calehes, the difliculty of measuring CPUE in a two species fishery and the lack of
adequale iark recapture data, smong other factors. A summary of the then best
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eslimates of sustainabie yield by areas is found in the 19th Repori of the Com-
missian, page 86. A nmiore cxtensive review was subsequently prepared by
Gulland and others (SC/21/6); also a theoretical siudy by Doi and Ohsumi
(SC/21/19) has been done. The results agreed lo al the 20th meeting and the
subsequent summarics of Gulland et af are shawn in Table B, together
with caiches in the past two seasons.

TAULE 8§
Estimatea of Population Size and Susiainable Yiclds of Sci Whales by Azca

Area

i H m iV Vv Vi  Toial

Estirnale of initial population in
1968169 {000's} from SCJ21j6 113 198 124 68 122 109 734
Estimate of sustainable yield

froun 8CJ216 470 1,670 930 510 730 580 4,890
Estimate of sustainable yield

from Tokyo meeting 3O 1,500 250 535 1,145 635 5,375
Catch 1968/69 13 188 4,771 1,030 2,156 552 5,770
Catch 196910 0 1,278 L1997 1,925 474 156 5,830

The fallowing discussion is an application of moedified De Lucy analysis to
the catches and CPUE of the recent season. It ig clearly impassible to draw any
new conclusions in regard to Area 1, which has had little exploitation since
1962/63 {a total catch of 173 sei whales in seven seasons). There is every reason
Lo believe that the present yield (that would leave this population uachanged) is
quite small. The lack of interest in this area and the comparison with fin whale
yields in Area I suggest that ils sei population is indeed low and perhaps less
than 1.3 thousand. However it is guite clear that the stock in this area i5 above
that level! at which the maximum sustainable yicld is obtained and consequently
there is a smail surplus available for catching above the sustainable yield.

Area If

After two years of negligible nctivily, the fleets operated in Zone 1) of this
arca during this past season. The modified De Lury equation used by Guiland
can be ndapted to the CPUE efTort data here for the mouths ol December and
January, There were operations in these months in 1966/67 and in 1969/70. The
196%/70 CPUE (adjusted for tonuage) is 2-02 whereas it was 220 in 1966/67.
The basic equation is

N, = 16, + G+ 16, — R
1 = T ([CPUE){(CPUE))

Here N, = average pepulation in the first stason (1966/67)
, = catch in the first season (1966/67)
€ = catch in intermedinte seasons
Cy = catch in the final season (1969/70)
R = recruitment over the intervening three seasans,
Inserting actual data yiclds
1,792 - R
N, = R v 22,400 — 12-5R

IF the recruitment were 85 the estimate reported in Table 8, viz., 1,670-1,900
per year or 5,000-5,700 in 3 seasons, the resulting esiimate of ¥, is negative. In
other words il the recruitnent were 1,670-1900 per year, the CPUR should
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have increasedt by 8-16 per cent rather than falling 8 per cent. 1owever, 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 1¥ is not as great as 1,900 sei whales.

Area 1ii

In Area I we again analyse the sei CPUE in Zone D in December and Janu-
ary. In the most recent seasons, cal s in February and later were in the
wajority fin whales. The required CPuUt daia (adjusted for tonnage) is

1966167 1967/68  1968/69 196970
2.86 1.34 103 1-08

e Ares [ catches in these seasons are
6865 2352 17 1997

Procceding as was done in Area [l we have

Niger = ﬂgﬁ T = 8,694 — 1.B9R,,
Nigen = %ﬂ = 8,965 — 4.35R,,
Nigno = 220 K08 = 20R,, — 37,680

The fust 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
receuitment. Or e other hand, the third estimate suggests that the recruiiment
mus!  ve exceeded 1,884 which is unlikely il the population total is of the order
of 12,4u0. Again with a small change there is little conclusive evidence.

Area IV
et UE data for December and January for Zone D, together with total
calch ol sei whales in the Area arc as follows:

1966{67 196768 1958/69 1969470
CPUE 1-64 2-16 1-41 2-64
Catch 2,826 227 1,030 1,925

The two sharp increases in CPUE suggest that these data are not appro-
priate for this typc of analysis. If the dala of the last two seasons are pooled to
yield a combined CPUE of 209 we have

2613 — R
Mgy = _-U_ﬁ]_

where R refers to the recruitment in 1968 and 1969 or
Nygos = 87,100 —~ 33.3R

This suggesis a population of about 20,000 with a recruitment of about 1,000 per
year. These figures do not ngree with previous estimates.
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Stock Reduction 1959{60-1969{70

In 8C/21/6 is given an estimate of the reduction in the sei whale stocks since
heavy exploitation began. This can be and is calculated slightly dilferently
below. Since for sej whales, the age of recruitmend is about 17, all whales taken
in this period were at least 6 years of age in 1959/60. Ft is unlikely, therefore, that
any compensatory change in recruitment has occurred over this peciod. If this
is the case the reduction in stock in & years with catches C,, Cy,..., Cy is
easily seen {o be

Cle-lﬂk-—ll + Cze—-ulk-ﬂl +- + Ck-:l.e_u + CA’.

where M is the natural mortality rate prevailing in the unexploited populalion,
If we set M = 0.065 as estimated by Doi and Ohsumi {(Norwegian Whaling
Gorette, March{April 1967) and use the data of Table 5, we obtain the following
estimates of stuck reduction in the period referred to.

Reduction in Sei Whale Siock 1959{60-1%6%/70

Area

i i Hi v |4 Vi Tetal

Stock reduction in 000's I-7 RIRY 16-5 9.9 112 31 754

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

It should be pointed out that since esliinates of # lor sei whales have been
derived in part by analogy from those for fin whales, and since the fin whale
recruitment rates aré now known to be much lower thae the original estimates
it is possible that the estimates of gross recruitment rate and hence of sustainable
yield of the sei whale stocks may be too high. [t is also possible that the lags in
these systems are much larger than has been appreciuted so that the response of
the stocks to exploitation may take a long period of years.

Stmmary

The most optimislic estimate of the fin whale stock in 1970 is about
81 thousand with an estimatcd sustainable yield of about 3 thousand. The only
firm evidence suggests that if anyihing, this estimate is high rather {han low so
that it would be prudent management to estimate the fin whale contribution to”
ihe quota to be less than 1,500 BWU,

The results of analysis of CPPUE flor sei whale catches are for the most part
unclear or contradictory, thobgh some calculations suggest (hat recent popula-
tion cstimates (of 75000 for the whole Antarclic exploited stock} are not
unreasonable, This would support an estimate of the sustainable yield for the
whole Antarctic as about the same as last year, i.e., ahout 5,000,
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ANNEX )

HIE SEYENTH MEMORANDUM ON THE REGSULTS OF
JAPANESE STOCK ASSESSMENT OF WHALES IN  IE
NORTH PACIFIC

by 8. Ohsumi, Y. Shimadzu and T, Doi

1. Imtroduction

During the 1969 North Pacific season, 6 expeditions (3 U.S.5.R. and 3
Japanese) and B land stations {1 U.S. A and 7 Japanese) were operated. The caich
stalistics of the operations are shown in Table I,

TADBLE |
Cateh of Whales by Species and Area in the North Pacific in 1969

Area CDW Fin Sel HMryde's  Sperm awy
American coast 222 k3] 0 — 68 172
Atga H 1,959 205 102 — 3,331 152-8
Area HI 1,162 %0 951 -— 1,513 201.5
Area 1Y 2,278 468 1,322 — 3,014 454.3
Area ¥V 1,990 m 1,964 — 2,02 5138
Area ¥l 1,087 13 143 — 1,228 403
Asian coast 2,587 76 456 89 1,668 130-5
Tot 11,282 1,276 5,158 89 i4,934 1,512:5

The number of whales caught decreased compared with that in 1968 (Fin,
68%7,; Sci, 907, ; Bryde’s, 527, ; and Sperm, 929,).

Whaling ¢ vity moved eastward flrom Areas ¥ and ¥l to Areas 7/ and 1L

We did not deal with the fin whale stock in the Eust Chinn Sea, where no
whaling operation was carried out in the 1969 season as in 1968. Therefore, the
dala un that stock were not included in this  per,

2, Fin Whale

2.1, Index of ubundance of fin whales in the pelagic whaling ground

An inder " abundance was calculated using corrected CPUE {by tonnage of
ratcher boats and by country) and taking size of each area into account, Table 2
ws the yearly chunge of the index by area.

TABLE 2
index of Abundunce of Fin Whales in '+~ Petagic Ground of the
Morth Pacific{by { 'E)

H i iV Y+ Vi Total
1965 5-37 13.87 1135 9-39 1298
1966 5-68 9-85 8-43 9l 3307
1967 185 323 518 7-68 1994
1968 19 311 685 4.55 18-64
1969 163 1-92 4-59 294 1108

76



‘The index of abundunce has continuously decreased since 1563, In 1969 it
decreased by 40%, over the previous year.

2.2, Index of abundance by means of whale sighting j
of this

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

TABLE 3
Index of Abundance of Fin Whates in the Pelagic Grouad of the
North Pacific (by YWhale Sighting)

i ) v v+ ¥ Toral
1963 2,180 2,970 4,410 2,060 16,630
1966 840 2,240 9,210 720 15,620
1967 2,000 2,580 3,040 3,050 10,760
1968 - 2,820 1,430 7,900 12,150
1969 1,820 9310 {410 3,920 7,880

sections 2.1 and 2.2) show similar development in the west longitudinal areas,
bul not in the cast longitudinal areas. In the latter arcas, the index based on
CPUE has been decreasing ,whereas the whale sighting index shows an inerease
for the period from 1965- 89.

These indices would tend 1o underestimate the population because of species
selection. Since 1965, the ratio of sei whale catches to fin whale caiches has been
increasing conlinuously. being 1-00, 1-54, 2-68, 3-17 and 4-04 in respeclive
seasons from 1965 to 1969, Therefore change in species preference would
affect apparent value of CPUE as in the case of the fin whale in the Antarctic
Ocean.

2.3. Estimation of stack size based on reproduction curve and eatch method

It is very imporiant to know the historical change of population.

The catch statistics of fin whales in the Asisn side of the North Pacific are
available from 1910 and about 500 to 1,000 animals were killed every yeur until
1951. On the other hand, in the eastern side of the North Pacific yearly catches
were less than 200 until pelagic operations started in 1954, Since then the calch
of fin whales increased yearly until it reached 3,300 jn 1964, but it has decreased
recently. Considering available information on stock units of the hn whale
distributed in the North Pacific Qcean and on such dilTerences in the history ol
catch as mentioned above, we divided the populittion into two units, the Asian
stock {excluding the stock froin the Easi China Sca) and the American stock
bounded by IRO°E, to estimate the historical change of population.

Methed  The meihod used here is the snme as the one which we developed and
applied to the Antarctic fin whale population assessment at the last meeling
(I1WC/SCf21/18).

Thal is,

Ny =W~ Cle™™ + K\, (n

where H = stock size at the beginning of a season
C = catch in the season
M = natural mortatity coellicient
R = recruitment i age /,

Rtu = K{SI—EJ (2)

K = rute of reproduction
&8 = stock size of mature females
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Fe. (2) shows reproductic  relationship.
we put ¥ = A, o the peginning of 1910, we can trace the change in stock
size using eqs. (1) ar  2).

Parameters Paraneters involved in these equalions were decided as follows:

(a) As we do wot have much data on reproduction relationship, Model Case 4
{or the Antarctic in whale was applied for both the Asian and the American
side ctocks.

(b) A = 04, A value 146 was reported (or the fin whale in the Morth
Pucilic arca {Nemoto et al,, 1968), another value of 0-0415 was reporied lor
the fin whale in the Antarclic Ocean {Doi er al., 1969). However, at the

onolulu Meeting in March 1970, the best estimate of average natural
maoriality coeflicient at (he latest stock level of the Antarctic fin whale was
agreed to be 0-04, Therelore, M = 0-04 was adapted to calculate the first
Fpproximation.

() 1, 6. Although we do not have any data on age at recruitment in earlier
seasons, judging from age composition data for 1967 6Y seasons ¢, = 6is
suitabic.

(d) S/N. Ratio of mitture females to total exploitable population is one of the
inportant factors (o estimate reernitment from eq. (2). In the course of
calaulation the yeartv changes of S{¥ are estimaled (rom data on sexual
malurity rate ol the  male.

(e} To estimate the marginal reproduction rate in initial population, age at
sexual matarily is iaken as 10 years old,

{f) N, Initial population sizes in 1910 are not known today. The populations at
the commencement of pelagic operations {1952) were estimnated as about
7,800 to 10,000 for the Asian side stock and about 23,000 to 24,000 for the
Anterican side stock using nrodified De Lury’s method and g-value method.

Considering the history of Lhe caleh deseribed above, the ratio (¥ in 1910)f
{N in 1952) of the Asian side stock will be much larger than that of the American
side stock which will be not so much more than 1-0. The values of N, were
estimiated afler completing some irial and error methods.

Results caloulated  Ustimuted range of M, within permissible Taclors is
17-18 thunsind whales for the Astan side stock and 25-27 thousand whales for
the American side stock, Ye:r  changes in stock sizes are shown in Figs. 1A
antt 11 both for the Asian ana the American sides. The American side stock
remained at @t faiely high tevel antid 1950, but thercafter it decreases rapidly due
{o iniensive exploitation. On the other hand the Asian side stock has experienced
gradual de e,

Lstimuled stock size and Actual Sustainable Yield in 1970 season are shown
in ‘Fable 4 1ogether with MSY level and MSY.

Stock size in 19700s estimaicd as 13,000 -17,700 whales, and Actual Sustainable
Yield is 1,270-1,350 whales which exceeds MSY because of time fag of recruit-

TABLE 4
Siock Size and ASY in 1970
Tosal
Asian side American side North Pacific
Enitial stock size 17,000 -18,000 25,000-27,000 42,000--45,000

Stk size, 1950
Stoack size, 1970
ASY, 1970
MSY level
MSY

9.970.12,090
5,080 -7,340
450 480
10,600-11,300
48¢-510

24,930 26,450

7.890-10,{30
820-870

135,600- 16,900
T00- 160

34.500-38,540

12.970-17,670
17270-1,350

26,300-28,100
1,180 1,370
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ment (o catchable siock. That is, in 1963 1he American side stock was more (han
607, of N, but decreased as far as 32-387, of N, in 1970, and so recruitment in
1970 which is descendant from parent stock in §963 provide some surplus over
natural death of the present stock.

- Preseat status of stock is about 50-60%, of MSY level.

3. Sei Whale

3.). Index of abundance of sei whales distributed in the pelagic whaling ground

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

TABLE 5
Index of Abundance of Sei Whales in the Northern Part of the
North Pacific (Using Calch and EiTort Dala)

Hi 1 v V4 ¥ Total
1965 §-63 14-83 930 164 40-40
1966 7-70 15-00 12-87 i4-18 49.75
1967 7.2 15-70 2750 20-331 80-76
1968 19-06 10-96 14-24 24-87 89-53
1969 840 28-26 1542 17-26 69-34

il had increased until 1968 and decreased lor the first time in 1969,

3.2, Index of abundance by means of whale sighting

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

TABLE 6
ladex of Abundunce in the Noribern Part of the Noith Pacific
(by Means of Whaie Sightiong}

H 1 H 4 | 4 4] Toral
1965 845 2,824 7,104 1,200 — 1,972
1966 1,560 1,650 3,096 8,254 — 16,560
1867 — 534 9,861 10,668 122 21,186
1968 2,214 15,063 5,029 11,351 2,835 36,494
1969 2,299 11,233 10,962 5.080 — 29,579

Tendency of yearly change of the index is fairly similar to that obtained by
using CPUL in the previous Subsection 3.1. However, in order Lo get correct
values of the index, we should take accoont of the yearly change in latitudinal
range of investigated area, which had spread southward uatil the 1968 season
but ceased in 1969,

3.3, Estimation of fishing rate by means of whale marking

TADLE 7
Fishing Rates and Population Sizes Obtained with Whale Marking Data

Averuge  Population

0-Year 12 Yrs.  Toial yrs,  Averoge cafch Tize
pA 7a 7 Po
1964165 12:2 Q-0 17 6-6 2,106 11,900
1966167 221 18-9 17-6 19-5 4,603 21,600
1968(69 4-5 -3 7 8-0 4,801 60,004
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4, Bryde's Whale

In the North Pacific Bryde's whales have been caught mainly in the waters off
Japan’s coastal land stations. Depending on the various conditic ol warm
waler masses in the adjacent wuters 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 size was reporied in the Third Memorandwin of Resulis of Japanese
Stock Assessment of Whales in the Norih Pacific {see page 91, IWC tTih Report
ol the Commission) estimated to be 5,000-18,000 during the years 1955-64.
According to the general knowledge concerning other specics of whales and
roughly constant history of calch amount on a long-term view, the present stock
condition does not seem to be much different from the above mentioned figures,
and the sustainable yield is supposed to be about the same as average annual
catch, 200--300,

Furthcrmore, alihough we do nol have enough data to assess the stock
condition accurately, the present populatiosn does not seem to have been depleted
under the fevel which gives maximum sustainable yield of 300-600,

5. Sperm Whale

5.1, Index of abundance of male sperm whales distributed north of 50°N

Using the correeled CD'W with Lhe same method as lor fin and sei whales, the
CPUE of male sperm whales north of 50°N was calculuted. Then the index of
abundance was calculaied with the CPUE, taking size of each area into accouat,
as shown in Table 9.

TABLE 9
Index of Abundance of Male Spenin Whales North of 50°N

" 1 v 4 Vi ral
1963 1-60 8-19 11-21 21-78 023 4301
1964 2-80 625 1-13 16-18 002 T38
1963 242 12-06 12-38 £5-12 — 98
1966 — 142 9.34 12.30 042 2288
1967 4-39 12-38 9.35 11-50 1-16 18-78
1968 - 16-03 14-2) 17-36 079 48-41
1969 1-52 9.46 435 1436 0-19 31.588

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

5.2. Index of abundance by means of whale sighting

From the data of whale sighting carried out with scouting boats belonging to
whaling expeditions, an index ol abundance wis also obtained independently as
shown in Table 0.

TABLE 10
Index of Abundance by Means of Whale Sighting
P b v 4 ¥i Totul
1965 2779 10324 11610 16481 — 411-95
1966 1003 1812 46-38 £16-88 — 211-40
1967 33-19 29-10 9414 244 179-67
1968 ~- 170-84 5509 90.11 16-80 331306
1969 78-04 49-14 29-87 41-80 — 2)1-85
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As in the case of 1he sei whale, tendency of yearly change in the index is
fairly similur 1o that  ained by using CPUE jn the previous Subsection 4.2,

5.3, Estimation of initial and recent sto  sizes of male sperm whales north af
30°N by means of g-value

sing the modified De Lury method, initial sto  sizes and g-value (0-892)
hiad been obtained in the st report (IV  SC21/23). The population size in
each year and for each area was caleulated with g-value and index of abundance.
They are shown in Table 11,

TABLE 11

Estimation of Stock Sizes Using g-value ( x 107)

it in i ¥ ¥ Total
Initial 440 1570 2330 28-20 | -4 73100
1965 2:71 (352 13-88 16:95 - 4106
1966 — 1247 1097 11-78 013 15-85
1967 4.42 1388 10-48 12.89 1-10 41-97
15468 -- 1797 [595 1946 0-89 54.27
1969 I-70 1061 %35 16-10 o 37.98

Present stock  vel is at 52--59%, of initial stock.

5.4. Estimation of amount of recruitment of male sperm whales north of 50°N

Change ef ~tock size was obtitined witly g-value and index of abundance in
Arcas IV ar ¥ since 1954, Amount of recruilvent may be calculuted wilh the
following formula:

Mo = (N, - Cle ™+ 8,

Where N is stock size, € is amount ol catch, Af is natural mortality coelficient
{set as 0-06) and R is amount of secruitment. The calculated amount of recruit-
meai has a large fuctuatin However, as the wmouni of catch of females has
increased only recently in the North Pacifie, il is estimated that the stock size of
{emales has remained at the level of initial stage. Therefere, the amount of
recruitinent must have remained cons until recent years. The average
amounts of recruitment were caleulated +1,3d0 and 2,200 in Areas 1V and ¥
resnectively, and the average rale of recruniment to the initial population would
be W7

5.5. Chunge of CPUE of male sperm whales souh af 50°N

As weqr in Table 12, UL of m s whieh are distributed in the waters
south o1 50°N in the pelagie ground has gri  ally decreased.

TARFG 12
CPUE of Male Spern hales Soulh of 50°N

i i v 4 4] Total
1943 319 1-70 102 — 0-88 1-68
1964 198 [-46 4-67 241 657 4-68
1965 7.58 5-60 3-64 355 4-60 4-66
1966 -3} 432 118 1.4 5-00 38
1467 3.53 2.82 371 272 628 17
1968 3184 4-44 386 215 2-51 39
1969 211 215 37 1-60 .64 238




5.6, Estimortion of initial population size of mole sperm whales south of SO°N
with the modified De Lury method

Population sizes of the male sperm whale which are distributed in the walers
south of 50°N in the Eelagic whaling ground in 1964 were calculuted by the
modified D¢ Lury method as follows:

i Hi 4 4 i Total
9900 9,000 21,600 12,100 8,300 60,900

5.7. Change of population size and amount of recruitment

Supposing that population size is proportional to CPUE, population sizes in
cach area and each season are caleulated using initial population and CPUE.

Table t3 shows change of population sizes of males disiributed in the waters
south of 50°N. Average amount of recruitment and rale of recruilmeni were
calculated using the same method as that in the waters norih of S0°N. They are
1,890 whales and 3-17, respeciively.

5.8. Population size of male spermt whales in the northern puart of the North
Pacific

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

TABLE 1)
Population Sizes of Male Sperm Whales in the Walers South of 50°N ( x 10%)

I i v ¥ ¥i Toral
1964 9-9 9.0 24 121 &1 609
1965 10-4 94 183 13-2 5-7 570
1966 0-5 71 160 109 6.2 40-7
1967 4.9 4.7 186 101 78 46-1
1968 33 7.5 194 2 kg 455
1969 2.9 36 HE 60 20 26-4

Population size at the beginning of (970 scason was calculale  with the
fullowing formulas:

C
Nigne = (leau - ‘—lzﬂg)f”’ + R

R =M,
where ¢ = rate ol recruitment
N, = initial poepulalion size

Initial population size of males distributed in the northern past of the Norih
Pacific was estimated (o be 133,900, it had decreased to 63,600 at the beginning
of 1970. This value is 47.5%, of the initial population level, and it is just the
minimum population level to maintain reproduction with the initial number of
females.

The suslainable yield of males at the present population tevel was estimated to
be 4,290, which is 6:75%, of the population.

5.9. Population of female sperm whales in the whole Norih Pacific

Catch of females in the North Pacific increased since 1967 and reached
3,605 in 1969,
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TABLE {4
Population Sizes of Male Sperov Whales in lhe Northern Part of the
MNorth Pacific {(x 107)

1 v 4 Vi Total
Initial
N3N 4.4 15-7 233 282 14 1
S50°N 9.9 9.0 216 12:1 B3 60-9
Tolal 14-3 247 9 40.3 9.7 1339
1969
N3N 1-7 10-6 ¢4 16:1 02 80
RN 25 3.6 119 60 240 264
fal 46 14.2 213 224 22 G664
Beginning of 1970
MN3°N {-8 11-4 102 16.9 a1 406
SS0°N 1.9 312 10.8 5.5 16 230
Taial 17 146 200 224 1-9 636

itial population size of males distributed in the North Pacific was 133,900.
According to Ohsum  966), if 80%,  males over |5 years of age are distribuied
in the northern part or the Morth Pacific, the total initial population of males
over 15 years of age in the North  xific would be about 167,000. [F the age
distribution 0 males is the same as that of males, the total populalien size of
mature females may be calt  ued with the following formula:

N

N o-t-tu

where ¥ = population size of male
S = population size of mature female
t, = age at sexval maturity of £ 1le
f. = age al beginning of catch o) male

Now, N = 167,000, 1, = 13, 1, = 9 and M = D06, then S is calculated as

follows:
S = 239,000

Il the female age at recruitment is 20 years, the exploitable stock size of female
is 123,800, and if the catch of female is represenied with the population model
of lemale (see Fig. 2 in Ohsumi’s paper, “A trial to get miathematical models of
popufation Tor sperm whale™), MSY becomes 3,234, In the North Pacific
fernale cal hrave been less than 3,234 and the population level is still above
the Jevel ¢ Y.

o

6. Prohibited Whales

Whale sighiing is the only method wilh which we may estimale tendency of
change of abundance on the prohibited v les.

We have whale sighting data obiained by using scouting boats. Index of
abundanceg is calculated in each smail square {5° latitude 10°  ngitude square)
and sumined up unde; e following form

oty Ay
LA. =) o
where LA. = index of abundance
iy = number of v les sighted in i-square
my = Eteaming mies in i-square
A, = area size of i-square
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The range of covered ureas is 150°E-130°W, 40 N-65"N, cxcluding Okhoisk
Sea.

6.}, Blue whaie

TAULE 15
Index of Abundance of Bine Wihales
I i iv v i Tota!
1965 143 528 937 371 — 1,978
1966 20} 212 Eii] 150 - 618
1967 .- 214 610 | k]| 830
1968 237 4l 660 112 1,426
1969 75 76 223 256 - 629

Stuce 1966 the tendency of the index secined Lo inerease until 1968, and then
dropped back 1o the 1966 level in the 1969 season. Therelore, it seems necessary
10 conlinue protecting this species for some years unlil the tendency of recovery
becomes clear.

6.2. Humpback whale

TAULE 16

index of Abundance of Hunspback Whales by Mceans of Whate Sighiing

i Fif 14 [ 4 ¥i Twial
1965 227 754 269 62 - - 1,312
1966 - 971 1,358 42 AT
19267 - 1,716 670 24 - 2412
1968 -— 815 74 141 164 1,212
1969 509 33 141 : 965

There is no apparent tendency of change of abundance on this species. Stock
size of this species might be somewhat larper than that of the blue whale, but
protection is still necessary.

6.3. Right whale

TADLE 17

Iindex of Abundance of Right Whales by Means of Whale Sighting

i i iv v i Tutal
1965 .- ¥4 126 15 — 153
1966 — 83 I T4 .- 163
1967 — 107 ELX] — -— 460
1968 -— - —- 96 - - 96
. 1969 — - 13 106 -- 19

Although the catching of right whales has becn prohibited Tor many years,
population size is stitl small, and tendency of recovery is not apparent.

6.4. Gray whale

There has been no record of finding this species in the areas investigated
during the past seasons, so 1that we cannol estimate population of this species.

4w, B5
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TABLE 1
Carch and CPUE of Fin Whales

Carch CPUE
Average
Seasons chOw tonnage I 11/} w Vv 144 1 Total I Fiid v vV ¥r I Toral
1961/62 29,952 657 6,650 11,847 3,129 1,098 1,120 2520 26364 080 104 099 062 039 074 088
1962163 504 703 5570 8977 1,725 645 346 1,373 18636 091 096 062 051 056 058 082
1963164 20,407 709 7319 4753 603 1,048 — 34 13.853 087 ©72 031 035 — 036 068
196465 17,521 715 4,528 1,199 766 47 —_ 66 7,306 044 067 034 0-25 —_ 0-89 0-42
1965166 13,146 743 635 1,008 64 385 204 17 2,314 0-10 041 o0 015 0-22 0-38 0-18
1966167 11,775 754 81 1,554 372 304 530 44 2885 007 Q29 016 0-i6 0-39 110 024
1967168 9,783 T69 173 780 748 223 27 — 2,152 030 029 033 010 012 —_— 022
1968165 8,363 787 a2 552 1,627 413 260 130 3,004 011 022 071 021 0-27 D45 D-36
196%{10 7,948 801 32 1,546 1,064 321 k] _ 2996 004 045 047 027 012 —_ 0-38




TABLE 2
Estimaled Population by Sighting {Areas belween 40°S and 60°S) (unif = 107}

Season H i Hi iV ¥ i Total

196667 + + 4-5-0-4+ 37-53+ 08 + ! D0-12:8 4
1967168 + + 30431 §0-B44 048 .2+ 08 1+ 16-150+
1968/6% + + 099+ 54-76+ 0608+ 03-u5+ 1331884
1969470 FooOSD-TEE 167-2374+ 125078t 14-3-48-6 |

* Low ligures are for A (finding riale) = | 0 and high figures are {or A = 0.7,

recent years. Su we recalculated the population for Cases 2 and 4 which were
reported in cur previows 1 ot VC/SC/21/18) employing younger age at
recruitment bascd on age composition datz, Results are shown in Table 3.

TABIE 3
Estimated Stock Size o n Whales in the Antarctic {unit = 10%)
Stock size Recruitment of next season

Season t! Cuse2 Cose2' Cuased Cused” Case2 Case2 Cased Cased
192930 7 1785 15-4

1944145 7 2820 2820 2786 2786 18-6 18-6 17-9 179
194546 7 2875 2875 2835 2835 158 18-8 18-6 18-6
1946147 T 2858 2858 2817 2857 i8-8 188 18.7 18-7
194748 7 2791 2791 2750 2750 I8 188 i87 1R-7
1048/49 1 266-3 266-3 2623 2623 18-7 18-7 187 18-7
1999450 7 2558 2558 2520 2510 (88 188 187 187
1950451 7 2449 244 412 2412 188 19-8 18-7 18-7
1951452 ki 2350 2 2314 2314 189 189 187 187
1952453 7 2228 222, 2191 2191 189 18-9 18-7 i8.7
195354 65 2107 DT 2069 2069 189 18-9 18.7 18-7
1954755 65 1945 4.5 190-6 190 < ig8 188 187 187
1955f56 65 1719 i1 1741 17 18.8 18-4 18-7 186
1956/57 60 1626 162-4 1589 1560 18-6 18-3 18-6 18-3
195758 &0 1479 147-4 144-4 i44.0 18-3 18-0 18-3 181
1958(59 60 1338 "73.0 1104 129-9 180 1.5 18- 17-6
1959160 55 1204 91 12 1162 17.7 0 17-8 170
1860461 55 1067 cud-§ 103-8 102.0 173 2 173 160
1961{62 55 920 89-1 892 862 16:6 153 16-6 14.9
1962163 50 T84 74-8 T6-2 716 153 14-2 153 136
1963164 50 734 680 705 64-3 5.5 130 14:3 124
1964165 50 721 844 [3:8] 60-3 133 12.0 131 -2
1965/64 50 7159 ofi-8 FER | 620 126 108 12-0 9.9
1966/67 50 832 127 783 672 b6 22 10:8 8.5
i967/68 50 856 76-2 B3-1 70-2 10-1 79 9.7 72
196869 n 933 78-% B7-3 124 92 -4 83 64
136970 : 958 §0-2 89-2 710 30 70 72 6
1970471 LT 970 g1-} §9.9 133 75 73 6-8 62

A revised estimation is shown in the Tuble as Case 2’, and Case 4 correspond-
ing 1o Case 2 and Case 4, respeciively. Slock sizes at the beginning of 1970/71
seasou are smaller than ow  evious result because of lower values of age at
recruitinent. Tendency of change in stock size js verv similar between Cases 2

and 2', and Cases 4 and 4', implying recovery of | ton after & minimuwm in
the 1964/65 season. Recovery rates of stock sizes i J71 season are 26%, and
22%, of 1964/65 ¢ on's stael sizes for Case 2’ a e 4’ respectively,

Estimated stocm sizes ar  Actual Suslained Yields for the next scason are
shown in Table 4.

92



TAHLE 4
Papulation of Fin Whales in the Antarctic

Population size ASY
Enitial 378,500
1970f11 73,300-81,100 3,520-4,350
MSY 227,000-234,600 %,500-10,600

Population is recovering gradually, but present status is still aboul 30'7, of the
{evel which gives MSY. The Actual Sustainable Yields in the 1970/71 season
are 3,520 and 4,350 according to Case 4 and Case 2’ respectively.

2.4, Discussion

24.L

There are three reports concerning reproduction relationship of fin whales.
They are hy Dot er af. (1969, 1WC/SC/21/18), by Allen (1970, SM/F0/F/3)
revised from his previous report {1969, VWC/SC/21/2) and by Chapman
{SM/70/F/4). The most important difference between these three is the nature of
reproduction rate curves. Doi et al, employed models on the rate which increases
according to decrease of parent stock size, whereas Allen showed decreasing
rate according 1o decrease of stock based on analysis of age composilion dala
and Chapman described the rale to be constani. Recent tendency of stock was
calculated to increase (Doi ef al) and to continue to decrease (Allen).

It is for us to resolve such fundamental problems, to obtain more accurate
estimates on stock size and on 5Y to achieve better stock management of fin
whales. Two ways may be emnployed. They are,

A. To analyse reproduction rate curves
B. To obtain evidence which shows clearly the tendency of changing stock in
recent years, such as,
(1) CPUE
(2) Estimation by whale sighting
{3) Some other biological factors

Herealler we discuss these subjects bricfly.

A, Analysis of reprodhection rate curves  Reproduction raie (X)) is expressed
wilh the following mathematical model, taking sex ratio of foetus as 50%,,

K = ype 4

where p = prepnancy rate
) {, = age at recruitment
Af’ = natural mortality coefficient for ages less than ¢,

In this expression f, menns a fixed age for a knile-edge recruitment maodel o
some average values of several ages for a sequential recruitment model. Although
our knowledge on the nature of the above mentioncd faclors to get K-values is
limiled, the best estimated values available at present are shown in the table
atlached to Fig. 1. Combining these paramelcrs, calculation was made to find
out the course of reproduction rate curve. Results are shown in Fig. 1. Qur
previcusly reported curves (Cases 2 and 4) are very close to the present theorelical
ones {K{1}}. On the other hand curves have not yet been produced which demon-
strate decrease of reproduction rates according to decrease of stock size. Judging
f: om this result, reproduction rate curves such as shown by Allen (1970) are too
hard to be understood with faclual evidence, A fusther study is nceded to
analyse this problern more accurately.
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TABLE 6
Catch and CPUE of Sei Whales

Caich CPULE
Average
Season Chw tonrage i 1444 v 14 Vi I Tataf ¥ I v V I
1961/62 29,052 657 1,249 427 633 409 369 1,629 4,716 015 004 020 023 0-48
1962/63 22,504 703 1,812 1,457 631 430 345 807 5482 030 016 023 034 0-34
1963164 20,407 09 4,150 1,984 274 1,820 —-— 28 8256 04% 030 014 055 030
1964165 17,521 715 15,584 443 1,564 2,207 -—_ 40 19,838 1.50 026 0469 O} 0-54
196566 13,146 743 12,718 2,756 442 1,008 599 35 17,558 196 112 069 Q40 078
1966167 11,775 754 1,553 6,860 2,825 17 402 3 12360 343 133 124 039 008
1967168 9,783 769 194 2352 22371 2,653 2,380 - 10,350 033 086 1.00 1-14 —
1968/69 8,363 787 188 1,771 1,030 2,156 552 73 5770 064 069 045 110 -2
196370 7,948 801 1,298 1,997 1,925 474 33 - 5852 1.6 058 085 039 -—




recently obtained are difficuit to explain. On these points (a) is very doubtful to
take into account.

Case (c), which explains Lhe increasing rate of recruitment according to de-
crease of stock size, would be more reliahle than Case (b} as shown in the
previous section.

2.4.3. Counclusion

We have discussed the rate of reproduction and tendency of change in
populution in recent years, The analysis of recruitinent rate curve based on the
best knowledge for sume lundivimental faclors, produced evidence that the rate
would not decrease according to decrease of stock. Yearly change in CPUE and
estimatcd stock size based on whale sigh g showed a recovering tendency of
finn whale stock,

This is also supported by increase ol average body lengti.

‘The evidence available since 185 therefore suggests that the fin whale popula-
tion in the Antirclic is recovering.

3. Sei Whale

3.1. Change of CPUE

Table 6 shows yearly change of catch and CPUE of sei whales in the Antarctic.

CPUE of the sei whale decreased gradually until 1968/69 season but increased
by about 5-87, of 1968/6% in {969/70, asithough ainount of caich increased 1-4%,
in the same season.

3.2, Change of population size by means of whale sighting

Based on the sine method as expressed in Subsection 2.2, the population
sizes of sei whales for the Antarctic seasons 1966/67—1969/70 were calculated and
shown in Table 7.

TADLE 7
Populatioa Size of Sei Whales by teans of Whale Sighting ( x 1,000 whales)
i i I iv 4 41 Total
1966{67 + 4 139 197 93122+ 192273+ 52-T34 469-665+
1967168 + a6 94 FO0-10-0  12-8-14-04 15-6-22-14- 42.0-59-6+
196869 + 1 4.3-6:1 F 46-65+ T1-1014+ 3-7-534 197-279+
1969/70 4 95134t 90-i28+ 122-1T% ¢ + + 10.7-43.5 +

The ranges ol investigation did not cover whole Antarciic areas, but cstimated
population sizes in Areas 11} ane " in 1969/70 season were larger than those in
1068/69 season.

3.3, Present status of stock and sustainable yield

At the last 1.W.C. meeting, we reported our method of stock assessinent (Doi
and Ohsomi, SC/21/19).

Following the same melhod, the present siatus of estimated population is as
follows:

\BLE 8
Population of Set Whales in the Antarctic
Papularion sice ASY
Initial 1 50,0043 0
197011 82,720 500
MSY 52,700-51 400 4,180-6,450

Present status ol spulation level is still above the level which gives MSY.
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4. Prohibited Whales
4.1, Biue whale

~ Using the whale sighting data on number of whales sighted, stcaming miles
and amount of observed area, the index of abundance is calculated as in Table 9.

. TABLE 9

ladex of Abuadance of Blae Whales by bMeans of Whale Sighting
Secror 198566 1986167 1947168 1968159 1969{70
Hb 60 —- - — —
(11141 —_ 1,210 &30 — 4,010
HID 2,800 3,350 9,594 1,720 .57
1A 1,060 - 900 1,450 -
IVE -— -- — -— Jso
IvD — 1,630 — — 1560
IVA —~ — 580 420 470
IVR - — 240 — -
VI — — 3,400 — -
vD - },020 160 - —
VA — — 370 — -
v - 920 — —
ViA - - — 80 -
vIB — .- - 80

Blue whales distributed in E and > sectors are assumed to be pigimy blue
whales, and those distribuled 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 farger than that of the otdinary 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 area and the investigation area has chanped
year by year. We can only estimate the change of abundance of blue whales
{possibly pigmy blue whales} tu sector 11D, [t seemed to increase until the
1968/69 season, and then decreased in the 1969/70 season.

4.2, Humpback whale

TABLE 10
Index of Abundance of 1fumpback Whales

194366 1966167 1967f68 1968169 196870

1D 260 1,560 _ - 110
A _ - — — 1,000
IIE ~ -~ - - 580
1D 170 50 280 — 170
Hia 360 - — —- %0
IVE - — -- s 11350
VD — 4,890 40 90 350
IVA — 160 370 1o 150
Vi - - 120 - 120
\"E —_ J— . R
vD — 820 80 - -
VA - — 180 — -
vh — - 150 - -
vID — — — 170 —
viA - — 190 - -
vIB — - 460 - —-

There is a large yearly Auciuation in the index of abundance of humpback
whales, and no clear-cut lendency of its change was witnessed.
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4.3, Right whale

TABLE
Index of Abundance o1 right Whales
965166 I966/67 1967168 1968169 1969]70

1E -~ 3,290 -- 1,310
HD 140 2,610 - - B0
1A — — 140
HE — — - - - 290
|15 220 220 280 50 4]
A - - — —

VD - -— 730 60 3,940
VA - - 330 — — 140
VD - 560 30 —
YA - — 650 —
VD — 0 -— _
Via - ] 410 —

The index of abundance of the
meutioned three species and there i

4.4. Ratios of abundance and estimation of stock size judging from the stock

size of jin whales

Stock size of the lin whale has been alveady estimated in each season. Provided
thai the indices of abundance of the prohibited whale species are proportional to
that of the fin whale, the estimated stock sizes of these species are shown in

whale is the lowest among the above
‘ge fluctuation in it

Table 12
TAOLE 12
Ratios of Abundance and Estimalion of Stock Size
1965185 1966167 1967168 1968{6% 1969{70
Ratio of index of abundunce to that of fin whales*
Bluc 00846 00454 00798 01446 01045
Hampback 00129 0-0567 001413 0-0104 00287
ight 0-0059 00218 00119 00106 00511
Stock Size
Fin &, 4N 9,950 73,200 75,650 76,600
Dlue BN 3,180 5,840 10,940 8,000
tHumpback 830 3,970 830 790 2,200
Rigltl 380 1,660 810 200 3,910

* Figures are obtained in sectors B, A and B,
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ANNEX L

ONSIDERATION OF TUE PRESENT T NIQUE OF WIHALL
MARKING AND FUTURE MARKING PROGRAMMES

by 5. G. Drown
Whale Research Unit

National Institule 0 ceanography

At the meeting of the Scientific Comumittee of the L W.C, in June 1969 some
questions were raised about the whale marking at present carried out under the
inlernational scheme for marking in the southern hemisphere. [t was suggested,
tor example, that new methods of marking whales might perhaps be employed.
At the request ol r. Chapman, since the N LO. eo-ordinates tLhis scheme, 1
undertook to discuss the matter informally by correspondence during the year
and to report to the 1970 meeting of the Cominittee,

A letter (Appendix requesting comments on the present scheme and
suggestions lor improvements was therefore nrepared and copies were sent to
the following 15 hiologists in November 1969, e biologists concerned have all
had experience of whale marking, or have been actively interested in marking
programmes: Mr. Dannister (Australia), Mr. Best (South Afvrica), Dr. Budker
{France), Dr. Robert Clarke (U.K.), Dr. Dawbin (Australia), Mr. Gambell
(UK, Dr. Gaskin {Canada), Dr. lvashin {(U.5.5.R.), Dr. Jonsgird (Norway),
. Mackintosh {(U.K.), Dr. Milchell (Canada), Dr. Ohsunu (Japan), Dr.
Omwra (Japan), Mr. Rice {U.S.A.), Dr. Sergeant {Canada). By the end of April
1970, replies had been received from | correspondents and on the basis of these
replies the (oHowing notes have been prepared. The comments reccived are
grouped under the headings  =d in the circular letter.

L. Suitabifity of the Marks at Presenr Available

Thereis peneratagreement that the standard marks are satisfuctory for marking
large balecn whales and they have on occasion been successfully used on sperm
whales, 1 a sepurate paper Dr. Clarke discosses the possibility of injuring
small whales, including sperin whales, v 1 the standard Discoverp mark, and
recommends precaulions he considers shouwd always be observed when marking
whales.

ie increased charge mark designed for marking sperm whales is considered
te we satisfactory for marking simail sperm whales by Mr. Dannister and for
sperm whaies marked at short range by Dr. Jonsghrd but he feels that at the
more normal range they might not fully penetrate the biubber. Mr. Best gives
instances of incomplete penetraiion at short ranges and he has arranged to
carry out a series of test firings of marks at different ranges into sperm whale
carcasses  Durban to provide more information on this problem. Mr, Gambell
is also of ihe opinion that an increase in the charge strengih of these marks
might be appropriate.

The streamer mark *  ch was designed to advertise its presence to the whalers
on the pl:  rm has apparently been unsuccessful. We have no evidence that the
presence of the sircamers has drawn the atiention of flensers Lo the presence of
a mark, Dr. Jonsghrd s esis thal there may be a possibility that streamer
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marks hitling the whale are later lost because of the streamers and Dr. Lvashin
sugpests that the streamers may facilitate the penetration of infection.

The 410 mark was designed €or the marking of calves of large whales and
adults of smaller species. There is 0 strong recommendation from Dr. Dawbin
and Mr. Bannisier that this mark should always be used on calves rather than
the standard mark which has caused injury to humpback whale calves in the
past. Mr. Best reports variable resulls in their use on sperm whale calves, some
being ellective hits, others ricochets. Dr. Jonsgird reporis their successful use on
minke whales, even on small animals, and Dr. Mitchell on calves, smaller
species and also the larger whales, recovery from the latler being lacilitated by

ihe detailed buichery of the carcasses at Canadian stations for the production of
meat products.

2. Present Methods of Marking

No suggestions have been made lor new meihods ol marking in place of the
present use of whale catchers accompanying the whaling flcets in (he Antarctic
and the use of chartered whale caichers elsewhere. In the case of chartered
calchers, however, it is generally felt that the results (o be expecied from the
marking should be careflully considered against the costs involved.

3. Marking Programmes

There is some divergence of opinion on this question. Mr. Bunnisier fcels 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 prabably better
than no marking at all. He feels that the use of chariered 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 migrations with the Antarctic baleen whale stocks at their present
low levels. He wonders if the Awntarctic programme is not being continued more
out of habil than necessity. He supgesis that a programme in the northern
Indian Ocean might yield valuable results but leels that the cosis involved.
would be hard to justify at the present time.

Dr. Mackintosh feels that it is beiter to continue marking on the present
reduced scale than to stop allogether since there may be value in a long con-
tinuing series of records which is lost i the series is interrupted. He also suggests
that it is important to expand the marking programme for sperm whales,

Mr. Best believes that regular marking cruises are preferable 1o sporadic ones
and feels that if an annual programme of Antarctic marking can be continued
with probably one ofl South Africa, uselul results should be obtained, Mr.
Gambell agrees with this view and feels that both the Antarctic programme and
marking ofl South Africa should be expanded.

Dr. Mitchell feels that the present Antarctic propramme should be expanded
i view ol the continuing need for information on Antarctic whales,

To provide some information for a possible discussion on future Antarctic
marking programmes | have prepared a short note on the results and cosis ol
the five most recent seasons' marking programmes (Appendix 2).

4. Publication of Results

There is general agreement among Lhe six correspondents commen(ing an this
tuestion (Messrs, Dannister, Best, Gambell, Gaskin, Jonsgird and Mitchelt) that
the present system of publication of the results of Antarclic marking should
continve il possible. In the event that publication in the Norwegian Whaling
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1. Suitability of marks at present avaitable, i.e., 12 bore standard 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 chariered whale catchers for tnarking elsewhere, e.g., Bouth Africa.

3. Marking programmes. At present theree is an annual marking peogrammie in
the Antarctic. In the 1968/69 season, 93 whales were marked (under the
International scheme}y—1 blue, 36 fin, 28 sei, 28 sperm whales.

4. Present systemn of publication of results. By annual statements of marking
carricd out appearing in the Scientific Commiltee's reports to the L W.C.

By annual lists of marks recovered in the Norwegian Whaling Gazette
{question of continuation of publication).

By reviews ol Antarctic marking progress, and detailed analyses of results
published at ircegular intervals.

The Scientific Commitiee has agreed “(hal the present arrangement whereby
the N.LO. acts as a central organization to co-ordinate whale marking is very
satisfactory,” but I will welcoine any conunents on these arrangemenis which
you nay have,

Y ours sincerely,
S. G. BrowN

Appendix 2

A Note on the Resulls and Cosls of Recent Antarctic Whale
Marking carcied out under the International Macking Scheme

This brlef 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 to provide information {or possible discussion in the [.W.C. Scientific
Committee on luture marking programmes.

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

Numbers of Whales Marked and Recaveries of Marks

The number of whales of the three chiel species marked and the nwinber of
these inarked whales recaptured from which marks have becn returned are
given in Table 1. A tolal of 427 whales are estimated to have been effectively
macked (126 fin, 152 sei and 149 sperm whales) and marks have been returned
from 36 whales, 12 fin and 24 sei whales (109, and 16, respectively of (hose
marked), No marks have been returned froin sperm whales, Additionally, 2
blue, 10 humpback, 2 right, 7 minke, 4 beaked whales and 4 pilot whales were
marked bul of these species only minke whales arc at present huated in the
Southern Hemisphere,

All recovered whale marks provide some biotogical information; sume in-
dividual recoveries iy give imporlant new informalion on movements or
migralions, the value of others lies in their confirming or adding a little inore
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detiil 1o the general picture of movements buill up from a series of recoveries
ov 1 number of years, In general the O-group returns and the 1-group and 2-
group returms provide most information on movements during the whaling
season and on the degree of dispersal  animals [rom one season to the neat.
Reterns from the older year-groups are wsually of less vatue in the study of
whale movemenls but become of increasing tmportance {or studies of age
determination if accompanied by anatomical material (e.g., car plugs, baleen
plates or ovaries).

The  tribution of the 36 refurns by year-groups is given in Table [. Scven
fin ana 13 sei whales were recuptured in the same seuson as they were marked
{U-group).  ere are 3 {in and 6 sei whales in the 1-group, and 2 fin and 2 sei
whales in the 2-group ~~*urns. Three returns are in older year-groups and from
one of these a balecn  te was obtained,

Of 12 returns trom in whales, 4 are of special inlcrest in providing
additional information on moveinents between the Antarctic whaling Areas
during the whaling season or in kuter ==asons and another is one of only two
recoveries to date (of some 650 fin wh  returns) from a whale marked on two
separate occasions on dilferent days.

Marks have been returned to date from only 27 sei whales marked under the

ternationnl scheme, The 24 recoveries noled in Table | have therelore been of
considerable importance oviding mosi ol ¢ information so far available
from whale marking abo : movements of Lhis spceies in the Antarctic.

Costs af Marks, Shipping Charges and Revwards

Details of the costs borne by the Japunes waling companies and the three
rescarch laboratories are not svailable so th e tolal figure for costs given in
this nole is 3 inintimum figure  view of this, 1t has not been considered necessary
for the purposes of this note 1o obtain an exaet figure for the cost of the marks
uzed 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 to the actual cosis incurred.

The tolal number of marks fired during these marking expeditions was 1,347
(1,029 siandard, 72 streamer and 246 inercased charge marks).

Cost

Standard marks 1,029 (= 1,030, say 500

20s. 0d. and 530 at 25s. Ud. to allow Tor m-

creasing costs of marks during period) 1,160
Streamer marks 72 (= 70 at 20s. 0d.) 70
Increased charge marks 246 (= 250 at 26s. 0d.) 325 1555
Packing and shipping charges of marks to fapan.

1966/67 = £25, 1967/68 = L26, 1968/69 =

7 (= say £75) and 2 easrlier seasons aft say
140 5

Rewards fTor returncd marks
Japanese recoveries: 37 marks at 205, Od. 37
Norwegian recoveries: 4 marks at 100s. 0d. 20
U.5.5.R. recoverics: | —
42 marks lrom 36 whales

Tutal cost of marks, shipping charges and
rewards £1,727
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The minimum cost of marking each of the 427 whales has therefure been
approximately £4 and of oblaining each of the 42 marks returned to date
approximately £40.

TABLE 1 .
Antarctic Marking and Relurns {rom Marked Whales in Scasons 1961/64-1968/69
No. of Marked whales returned
whales Tatal
Senson Species marked 0-Gp 1-Gp 2-Gp 3-Gp 4-Gp 5-Gp  refirned
196364 Fin 49 2 2 1 - - - 3
Sei 19 8y H 2 1 - 1 2 7
Sperm 21 — — -— .- - - --
1964165 Fin 1 — —_ — - - —
Sei 49 83 10 k] I — — 14
Sperm 33 — — — -— -
1966{67 Fin 21 — 1 1 2
Sei 24 iy 2 1 — 3
Speromy 41 — — —- -
1967/68 Fin 16 — —
Sei 31 71 — o—- —
Sperm 26 — —
1968169 Fin 37 5 5
Sei 9 94 - —
Sperm 28 — —
Tolals Fin 126 7 3 2 - - = 12
Sei 152 437 13 6 2 - | 2 24
Sperm 149 —_ -— -— — — - —
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striking the backbone with the likelihood of damaging the periosicum 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 Lhere 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 kili 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, 2 mark with an increased powder charge for sperm whales is now in use.
This mark was developed at my request aflter [ had observed off Chile in [958
that sometimes {but not always) marks with the standard charge fired into sperm
whales protruded froni Lhe hard blubber; the marks with increased charges were
effective off Ecuador and the Galapagos [slands in 1959 (Clarke, 1962), and |
have since used themn off Chile in 1964 and currently several colleagues are using
them. Secondly, it is often possible to approach sperm whales very closely, so
that point blank ranges of & few metres are not uncommon compared with the
35-45 metre ranges typical of marking whalebone whales. I consider that these
two fuctors 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 Stcinshamn
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 at the anus, vertically below the dorsal fin. But in sperm whales the
anus iz 3-57, of the body length behind the posterior border of the dorsal fin.
Thus, if a mark is fired according to the Steiishamn recoinmendation into the
region of the dorsat fin of a sperm whale, and if the mark hits low on the ﬂank
(as can happen when the sperm whale, in its characteristic fashion, * rounds out”
for sounding and exposes a good deal of body susrface 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
niarked behind the dorsal fin, where Lhere is plenty of target urea in this 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 [ mysell have since taken part,
marks have been smeared with an antibiotic ointment, usually penicillin. But
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 at all. It has been said that the ointment is more a salve for
the marksman’s conscience than the whale's flesh, but [ do not accept this, It
seerns to me a sensible precaution which should work as intendced, and since we
are in conscience bound to do everything we can to make marking sofe, then we
should use it.

The Present Position in Marking Small Whales

1 have earlier in 1966 drawn attention in the Scientific Commiiitee to the
dangers of marking small sperm whales with the Discovery mark (IWC 17th
Report, 1967, p. 78), but a good deal of such marking secms lo be going on. A
colleague tells me that he marks sperm whales of all sizes other than calves.
Mejia (1964) accompanying whalecatchers engaged in actual whaling off Peru,
deliberately restricted the marking 1o sperm whales of less than 9 metres (30
fcet), because gunners ave probibited from tuking these whales according to the
regulations of Lthe Permanent Commission of the South Pacific, Ivashin and
Rovnin {1967), reporting on Russian whale marking in the North Pacific, say
“The young whales were mainly marked. It is necessary to mention that ac-
cording 1o our observitions a mark fired from a small distance at a young whale
may injure the animal very seriously, sometimnes even cawsing its death, this
happened in the case of two young sperm whales.
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Recommendation

Although marking is & most valuable method of investigating the whale
stocks, | think all will agree 1t any marking whi s likely severely to injure or
kill whales is ethically, scientmically and economically indefensible. | am aware
of the urgent need to mark small sperm whales, including calves, and of the lact
that the small -410 mark, which appeurs sale to use on calves, is likely not to
be found when these calves have grown into adults and some of them are shot,
I have beea thinking that a small mark, still a 12-bore but say I8 cm. fong
instead of the 25 cm, stands  mark, wmight be used on small sperm whales.
However that may be, and wh ver improved methods may be developed in the
future. 1 consider that wlenever the standard mark is used we must simply
foregs e marking of small  nin whales in spite of the numerous and teinpting
targets wnese gremarious whaies from time to lime present.

In summary  propose that the recommendations of the Steinshamn trials be
revised as follows:

Marking with the standard Discovery mark js considered in general to be
harmless Lo whales if the following precautions are observed.

I. No whales judged to be smaller than 36 feet {  metres) should be marked.

2. When marking all species of  iales, the marksman should avoid the region
aroimnd and behind the flipper.

3. When mar g whalzbone whales, the marksman should aim lor the region
around the dors I

4. When marking sperin whales the marksman should aim for the region
behind the dorsal fin,

5. Whalemarks should always smeitred with bacteriocidal ointinent before
firing, to prevent infection o1 the wound of penciration.
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APPENDIX V¥

INTERNATIONAL WHALING COMMISSION
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 3IST MAY 1970

Previous Year EXPFENDITURE Previous Year INCOME
s. d £ =& d, £ s d £ s 4 £ 5 d.
Secreiary's Remuneration— Conrributions for 196970
750 — —  Satary 750 — — 5,600 — — 15 Contracting Governments at £330 each 5250 — —
National Health conLributions
inciuding  Selective Em- Other income
133 1 ¢ ployment Tax 167 13 2 247 1 3 Interest on lovestments 450 17 %
. . . —_— 51713 2
Administrative, Clerical  ond
Typing Siaff provided by Extra-Ordinary Budger
Minisiry of Agriculture, Fish- 982 2 8 Balznce brought forward —_———
eries and Food: Ren! for the 85 14 10 Contribution from Crdinary Budgst ——
Secretary’s Office, and over-
1,638 2 4  head expemses af the Ministry 1,810 13 —
655 11 — Srarionery, Printing and Postage 1,021 8 7

Casi of Meering
2lst Annual Meeting June

1,482 1% 11 1569 1,880 5 5
Contribution 1o Exirg-Ordinary
85 14 10 Budger —_—— -

Stock Assessment Work: Trapei-
{ing and Subsistence, Expenses

367 17 6 of Scientisis _———

Whale Marking ’

Contribution to National In-

00 — — stitute of Oceanography 500 — —
Contribution 10 Bureau of
International Whaling Sta-

—_—— tistics. Norway 500 § —
Balonce: being excess of income
over expenditure, transferred Baiance: being excess of expenditure over
1,121 11 5 10 Balance Sheet -_——— — =— —  income, transferred to Balance Sheet g 7 5
£6,914 18 9 £6,630 5 2 £6914 18 9 £6.630 5 2
. ] =
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INTERNATIQONAL WHALING COMMISSION
BALANCE SHEET 3IST MAY 1970

* Remittances in settiement of the ouistanding contributions were received from the Government of the Republic of
Panama in July 1970 and the Government of the Republic of Argentina in Octaber 1970,

(Signed.) R. STACEY

Secreiary

Intermasional Whaling Commission
22nd October 1970

I have examiped the above Account and Balance Sheet, I have obtained all the information and expianations that I have
required, 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. Foasp
10th November 1970 Comptrolier and Auditor General

:

5

Previows Year LIABILITIES Prepious Year ASSETS
£ 5 o L s d £ s d £ s d £ s d £ s,
Creditors— 1,129 2 9 Cash at Paymasier General 441 &
Mipistry of Agriculture, Fish-
1,702 i4 | eries and Food 23 t0 I} . L
00 — —  Others 1,300 — — *Ouistanding contributions—
1,323 10 11 Panama [969/70 41 7 3
Contribution from the Govern- Argentina 196%/70 350 — —
ment of Mexico paid in Mexico 1969/70 1 710
241 — 6 advance —_—— 2 15 5 —_— 692 15
Income & Expenditure Accoumi— Inpestment in Local Authority
Ordinary Budger 3,500 — Loars 4,500 — —
Balance at 3tst May 1969 5,321 — 9 Sundry deblors-—
Less ' Accrued interest on Local Auth-
Belance transierred from 929 7 5 45 17 2 ority Loans g1 2
5321 — 9 1569/70 -— — 4,391 13 4
14564 15 4 £5.715 4 3 . — ., 4 £6715
—— "= - —————— - = —_—
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APPENDIX VI
SUMMARY OF INFRACTIONS

Antarctic season Outgide Antaresic
IvsRize 1969
Undersizad Whales Undersized
whaley renutining in Whales whales
Whales Lacraring Whales sea oper taken Laciating  Whales
1aken MNo. . whales fasr 33 hours (2 No. A whaley lost
(1) 2y &3] (4) (5} () N (8} % (10} (I
Biue Whajes
Fin Whaier
3,001 20 066 ] 1 —_ 1,975 11 0.56 10 -—
Other Baleen Whales
5,852 13 0.2 -3 4 _— 5,945 25 046 2 2
Spern Whales
(1) 5,282 339 6:30 13 8 _— 17,614 407 23] 13 k) |

Note:
(17 ;l'g; uurr;b;:r af ggmn whales taken in the Antsrctic season incldes the carch of the Antaretic pelagic expeditions north of
* south latituds.
{27 The oumbers shawn of whales taken outside the Antarctic do not include the catch of the countries from whom no infractions
reports were recoived.












Inter-American Tropical Tuna Commission

Bulletin, Vol. 13, No, 1. (10.6.69) Annual Report 1968, (14.7.6%) Dulletin
Vol. 13, No. 2 (31.7.69) Bulletin, Vol. 14, No. 2. (7.5.70)

International Comumission for the Northwest Atlantic Fisheries

Statistical Bulietin, Vol. 17 for the year 1967. Issued from the headquariers o
the Commission, Dartmouth, N.S., Canada, 1969. (8.7.69)

International 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-operalive Research Report, Series A, Report No. 17—Atlanto-Scandiun
Herring. (30.4.70)

Co-operative Research Report, Series A, Report 16—North East Ar
Fishery. (30.4.70)

International North Pacific Fisheries Connnission
Stalistical Yearbook 1968, (26.5.70)

National Institute of Gceanograply

Discovery Reports, Vol. XXXV, pp. 135-178. Spirorbis Species (Polychaeta:
Serpulidae) from the South Atlantic by Tegwyn Harris (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 Cultural Organization

International Marine Science, Vol Y11, No. 3, November 1969. {2.2.70)

International Marine Science. A Quarterly prepared jointly by UN.ES.C.0O.
and the F.A.Q. Yol. VI, No. 4, February 1970. (7.5.70)

Belgium

W. M. A, De Smet. Deux cetaces rares de notre cote. Extrait dy Bulletin les
Naluralists Belges, T.51-3, 1970, Bruxelles, 1970. {6.4.70)

France

Stranding of Pilot whales (Globicephala Melaena {trail}) on the Coast of
Normandy—France, by Paul Budker, Director, Laboratoire de Biologie des
Cetuces (E.P.H.E)—Museum—Paris. Reprinted [rom 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 Pauw) Budker, Director, Laboratoire de Biclopie des Cetaces (E.P.11.LE.)—
Muscuin—Paris and M. H. Du Buit, Labarataoire de Bialogie Marine, College de
France, Concarncau. Reprinted from Norsk Hvalfangst-Tidende 1968, No. 1,
pp- 13-16. (27.6.69)
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Japan

The Ocean Research Institule, University of Tokyo. Collected Reprints,
1968, Yol. 7. (22.9.69) :

Bulletin of the Ocean Research Institute, University of Tokyo. Measurement
of Gravity and Magnctic Fickd aboare  Cruising Vessel by Yoshibumi Tomoda,
Keijiro Ozawa and Jiro Segawa. No. s, September 1968. (22.9.69)

Bulletin of the Ocean Research Institute, Universily of Tokya. The Diology

of a Sergestid Shrimp—Sergestes Lucens Hansen by Mukato Omori. No. 4,
March 1969. (22.9.69)

The Scientific Reporis of the Whales  :search Institute No. 21, June 1969,
(8.10.09)

Size Composition and Scxual Maturity of Bilfish Caught by the Japanese
Longline Fishery in the Pucific Ocean, East of 130° West by Susumu Kume and

James Josph. Bulletin 2. Sept. 1969. Far Seas Research Laboratory, Skimizu,
24, Japan. (7.5.70}

Norwvay

Studies on the Meroplankton in the [nner  sto(jord. 1. Composition of the
Plankton at Nakkliolmen Duting 8 Whole Year. Thonas A. Schram, Institute
of Marine Biology, Section A and C, University of Oslo, Norway. Reprinted
from Ophelia, Vol. 5, Dec, 1968, pp. 221-243. (30.6.69)

A Review of Norwegian Diological Research on Whales in the Northern
Notth Atla  : Ocean after the Second World War by Age Jonsgird. Re-
printed from torsk Hvalfangst  dende, 1968, No. 6, pp. 164-167. (30.6.69)

Note on the Attacking  haviowr of the Killer Whale (Oreinus Orca) by Age

Jonspird. cprinted from orsk Elvalfungst-Tidende, 1968, No. 4, pp. 84-85.
0.6.69)

Ancther Note on the Attacking Behaviour of the Killee Whale (Orcinus Orca)
by Age Jonsgird. Reprinted from Norsk Hvatfangst-Tidende, 1968, No. 6,
pp. 175-176. (30.6.69)

A I'reliminary Report on the “Haroybuen Crujse in 1968 by Age Jonsgird
and Tvar Christensen. Reprinted from Norsk Hvallangst-Tidende, 1968, No. 6,
pp. 174-175. (30.6.69)

Hvalradets  ilter, Scicntific Results of Murine Biological Rescarch. Edited by
Universiteiets instituit for Marin Diologi and Statens Institutl for Hvalforskiing.
No. 52, An Analysis of the Phyt  ankion of the Pacific Southern Ocean:
Abuadance, Composition, ~~4 Disuibulion during the Bratepg Expedition,
147-148, by Grethe Rytter le. (19.1,70)

Venezuela

Uoletin Diblivgrafico Numero 6, 1968, Instituto Oceanografico,  niversidad
de Oriente, Curnivna, Yenezuela. (16.1.70)

Doletin del lustitutue Oceancgralico Iy Universidad de Oriente, Vol. Vi1,
No. 1. Junio 1968, (19.2.

Lagena-—Universidad de Oriente [nstitute Oceanografico. Indice 1965—
{iditor, Rafael A. Curra. Cutnana—Diciembre. Indice 1966—Numeros 17 and
18. (9.4.70)

Prinied in England lor fler Majesdy's Sialionery DMice by McCorquodaie Priniers Led, London
BLA. AEI2 4. TI9)BS 400 4§71 Mol 1HW





