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FOREWORD

The Commission’s publications have heen established in two annual series
since 1953; an ‘‘Annual Proceedings” and 2 ““Statistical Bulletin.”” Sinee 1957
a third annual series the “Sampling Yearbook” has been added. Special
publications from the Commission are issued separately.

The Annual Proceedings contains the Commission’s reports for the year
in question: Administrative Report, Report of the Annual Meeting, Summaries
of Research by the Participating Countries, Scientific Papers especially pre-
pared for Meetings, and this year, as every second year, Lists of Selentists
and Laboratories engaged in the Commission's work,

The Statistical Bulletin deals with the fisheries statisties of the Conven-
tion Area, mainly those for the vear in question, but also with statisties for
former vears collected and compiled by the Commission. The Statistical
Bulletins Vol. 1-3 dealt with the more important groups of groundfish. The
Statistieal Buileting from Vol. 4 (vear 1954) also deal with the other fishes and
with shellfish, however in a more summarized form.

The “Sampling Yearbook” includes in tabular form length measurements,
age determinations and other data relating to the stocks of commereia) fish
species, and eolleeted by the member countries in ports or on board fishing

vessels or research vessels. Its distribution is restricted to direetly interested
institutions or persons.

The Special Publieations inelude reports of scientifie meetings. No. 1,
dealing with a symposium held at Biarritz, France, 1956, on some problems
for biological fishery survey and techniques for their solution, was published
in 1958. No. 2, containing the reports of the joint ICNAF-ICES-FAQO meet-
ing in Lisbon, Portugal, on fishing effort, the effect of fishing on resources and
the selectivity of fishing gear, is printed by FAO, Rome, in 1960. No. 3, a
joint ICES-ICNAF publication on the redfish symposium held by the two
organizations in Charlottenlund, Denmark, in 1959, is printed in 1961. No. 4
is in preparation. It will inelude papers prepared for and reports of the ICNAF
Sympositm on North Atlantic Fish Marking held in Woods Hole, Mass.,
U.S.A., 24th - 27th May, 1961.

During the last two years a group of scientists, appointed by ICNAF, has
worked on Fishery Assessment in Relation to Regulation Problems. The
extensive report by this Group will be printed as an appendix, under separate
cover, to the present volume of the Annual Proceedings.

A list of the Commission’s publications is found on the two last pages
of the cover.

Erik M. Poulsen,
Executive Secretary.

Halifax, 30 December, 1961.



PART 1
Administrative Report for the Year Ending 30 June 1961,
with Financial Statements

BY THE EXECUTIVE SECRETARY, ERIK M. POULSEN

1. Officers during the Year.

Chairman of Commission—Mr, A, J. Suomela,
U.8.A.

Viee-Chairman of Commission—
Mr, G. R. Clark, Canada

Chairman Panel 1: Dr. Jon Jonsson, [eeland

v Panel 2:  Dr, Ju. Ju. Marty, USSR

" Panel 3: Capt. T. de Almeida,
Portugal

" Panel 4: Capt, L. J. Audigou,
France

” Panel 5: Mr. T. A, Fulham, U.8.A,

The above officers were elected at the 1959
Annual Meeting, and are serving for a period of
two years.

Chairman of Standing Committee on Finance
and Administration—
Mr. J. H. MacKichan, Canada
Chairman of Standing Committee on Research
and Statisties—
Dr. M. Ruivo, Portugal.
These two chairmen hold office for a period
of one year.

In Mareh 1961 the Commigsion’s Chairman,
Mr. A. J. Suomela, took over the position ax
Fishery Attaché to the United States Embassy
in Tokyo. For the remaining part of the year
the Vice-Chairman, Mr. G. R.Clark, Canada, has
exercised the powers and duties of the Chairman
in conformity with the Rules (No. 9) of the
Commission,

2. Panel Memberships 1960-61.

Country Panel No. Total
i 2 3 4 5

Canada + + + + 4

Denmark + 1

France + 4+ + + 4

Germany + 4+ 9

2 3 4 5

1
Tgeland +
Ttaly
Norway -
Portugal +
Bpain +
USSR b
United Kingdom 4+
United States

++ 4+
f++t+

+

+
+
1&&3“%%‘&»—4[\3!—‘

9 7 8 6 2
3. Changes in the Staff of the Secretariat.

On 1 September 1960, Ronald S. Keir, the
Commission's Biologist-Statistician left the Com-
mission to take over a position with the Canadian
Defence Research Board, Ottawa. Mr. Keir had
worked for ICNAF since 1954. His execellent
work during these years has beea highly appreei-
ated.

On 1 December, 1960, ¥rank R. Thomas,
B.Comm., Canada, took over the position as
Biologist-Statistician.

4, Newsletters.

Newsletlers were distributed from head-
quarters in order to eirculate information relevani
to the Cemmission's activities and interests on
8 July, 10 October, 1960, I8 January and 28
April, 1961,

o
[ 3]

5. Commission’s Publications.

The Annual Proeeedings Vol. 10 for the year
1959-60, was issued in February 1961.

The Statistical Bulletin, Vol. 8, for the year
1958, was distributed in December 1960.

The Sampling Yearbook, Vol. 4, for the year
1959, was circulated ia June 1961.

~'The triennial ‘‘List of Fishing Vessels',
dealing with vessels fishing in the Convention
Area in 1959, was circulated in January, 1961.



The List is considerably larger than those previ-
ously issued (1953 and 1956), due fo more mem-
bér countries, larger fleets, and to a larger amount
of detailed information on the vessels.

The 1960 issue of the “Red Book” was dis-
tributed 1n January, 1961. It concerns the 1960
Annual Meeting and includes the proceedings of
the various meetings of the Standing Comimittee
on Research and Statisties and its various work-
ing groups, together with a selected number of
papers from the 1960 Annual Meeting.

The first part of the Report of the FAQ/-
[CES/ICNAF Joint Scientific Meeting on Fish-
ing Effort, the Effect of Fishing on Resources
and the Selectivity of Fishing Gear was published
by the Food and Agriculture Orgauization of the
United Nations (also as ICNAF Special Publica-
tion No. 2) in January, 1961.

The Report of the ICES/ICNAF Redfish
Symposium held at Charlottenlund, Denmark,
October, 1959, has heen printed in Copenhagen
as a joint ICES/TCNAF paper (ICNAF Special
Publication No. 3). It is expected to be ready

for cireulation late in 1961.

6. Co-operation with other International
~ Organizations.

This co-operation has been continued along
the same lines as in previous years and with the
same organizations. It mainly inecludes exchanges
of observers at meetings, and of reports, pro-
grammes and publications, also the arrangement
of joint meetings,

The FAO/ICES/ICNAF C‘ontlnumg Work-
mg Party on Fishery Statisties in the North
Atlantic Area met during the ICNAF Annual
Meeting in Bergen in June 1960. A further
meeting was held during the ICNAF Annual
Meeting in Washington, June 1961.

7. Co-operation with Non-Member
Countries.

The co-operation with Poland, whose fish-~
eries in the Convention Area have inereased
cobsidérably:during recent years, has heen con-
tiniiéd. "~ Psiatid provides the Commission with
statistical data on their fisheries in the Conven-

tion Area, with detailed information on its fish-
ing vessels, and participates in the Annual Meet-
ing by observers. :

Belgium has, in the last couple of years,
carried out some exploratory fishipg in the Con-
vention Area, and has provided the Commission
with statistical data on the landings from this

fishery, and with information on the trawlers
participating in the fishery.

The fishery by trawlers from Rostock (at
the Baltie,) in the Convention Area is under
strong development. Data on the landings and
information on fishing vessels and gears are

submitted to ICNAF.

8.  Research Programs.

Research programs for 1961 were forwarded

from member countries to the Secretariat in the
period December 1960 to April 1961. They

were distributed during the same months by the
Secretariat.

9. Summaries of Research.

Summaries of the rescarches by the various
member countries in 1960 were reeeived in the
Seeretariat and distributed as documents for the
1961 Annual Meeting.

10. Sampling.

Data from samples of fish taken both by
commercial vessels and research vessels in 1960
are being forwarded by member countries to the
Secretariat. After being edited and converted
to the Commisgion’s standard form they will be
published in the Sampling Yearbook, Vol. 5.

11. Collection of Statistics.

The Commission’s collecting of statistics
and the compilation of the data have been con-
tinued according to the Commission’s require-
ments and—so far as possible—in aecordance
with decisions of the Edinburgh Statistical FAQ/~
ICES/ICNAF meeting in 1959. In all cases the
high standard of collecting statistics by member
countries has been maintained and in several
eases additional detail has been added to the
statistical submissions.  Statistical data on
fisheries by non-member countries in the Con-
vention Area are also collected. coen



12. Otolith Exchange Program (Halibut)

In accordance with Commission's decision
at the 1959 Annual Meeting, an exchange be-

tween interested member countries of otoliths
of halibut was initiated in 1959/60.

13. Fisheries Regulations. .

The coliection of detailed information, from

the member countries concerned, on systems of
inspections and on the results of inspections
carried out is being continued. The material
collected for 1960 was considered by the Com-
migsion at the 1961 Annual Meeting.

14. Meetings during the Year.

A meeting of sclentists concerned mainly
with the researches in Subareas 3, 4 and 5 was
held in the Biological Laboratery, Bureau of
Commercial Misheries, Woods Hole, Mass.,
U.S.A., on 12-16 December, 1960. On invitation
of the Commission, Mr. R. J. H. Beverton,
Lowestoft, England, participated in the mecting.
From the Secretariat, the Exceutive Secretary
and the Biologist-Statisticlan were present. A
report of the meeting was prepared for the 1961
Annual Meeting.

The Assessment Group of six scientists
appointed in aecordance with Commission’s
decision in 1959 has continued its work in a
10-day meeting in March, in Lowestoft, England,
chaired by R. J. H. Beverton. A report on the
work and the findings of the Group was sub-
mitted to the Commission during the 1961
Annual Meeting.

The KEnvironmental Group of seven sci-
entists appointed in accordance with Commis-
sion's deecision at the 1960 Annual Meeting has
met in Aberdeen, Seotland, Marech, 1961, under
the chairmanship of C. E, Lucas. A report was
prepared for consideration by the Commission
during the 1961 Annual Meeting.

The Commission’s Eleventh Annual Meeting
was convened in Washington, D.C., 5-10 June
1961. It was preceded by the following meetings
in the Biological Laboratory, Woods Hole, Mass.,
UB.A:

(a) Symposium on Marking, 24-27 May;

(b) Meeting of the Knvironmental Group,
27 May;

(e) Meetings of the Standing Committee
on Regearch and Statistics, 29 May-
3 June. ' .

15. Othér, 'Mat_ters.

The annual addition to Guide to ICNAY

Papers, covering the year 1959/60, was circu-
lated on 1 November, 1960.

Dr. Meseck, Germany, represented ICNAF
as observer at the 1960 Annual Meeting of ICES
in Moscow in September, 1960.

Dr. Cannone, ltaly, represented ICNAF as
observer at the 1960 Meeting of the General
Fisheries Couneil of the Mediterranean.

Dr. C. Lucas, United Kingdom, represented
ICNAY as observer at the 9th meeting of the
International Fisheries Convention of 1946,

During the ICES Meeting in Moseow, an
informal, preliminary meeting of the Environ-
mental Group took place.

The standard forms for collecting statistics
prepared in accordance with the FAQ/TCES/-
ICNAF gstatistical meeting in Edinburgh in 1959
have now been printed by FAO and distrib-
uted to some countries for trial and consider-
ation.

16. Moving of Commission’s Headquarters

At the end of July the offices of the Secre-
tariat were moved from the Forrest Building to
the Eduecation Building, also of Dalhousie 1Tni-
versity. This building is located on the premises
of the university at the corner of Coburg Road
and Oxford Strect. The new offices are about
twice the size of those in the Forrest Building.
They include five offices, and a large and a small
room for general work, for the library and for
storage of Commission’s publications and docu-
ments. This larger space 1s most advantageous
as it offers a great improvement in the working
conditions for the staff, mueh hetter storage con-
ditions for papers, and more ready access to
hooks and documents,
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17. Financial Statements for the Fiscal
Year ending 30 June, 1961.

The accounts of the Commission for the year
ending 30 June, show an appropriation of § Can.
58,800.00 and a total expenditure of $52,723.32.

The audit of the Commission’s finances for
the fiscal year ending 30 June, 1961, was made

by the Auditor General's Office of the Govern-
ment of Canada in July, 1961.

The report from the Auditer General’s Office,
of 20 Sep. 1961, says:

“In compliance with the requirements of
Financial Regulations 11.2, I certify that, in my
opinion:

(a) the financial statements are in aceord
with the books and records of the
Commission;

(1) the financial transactions reflected in
the statements have been in accordance
with the rules and regulations, the
budgetary provisions, and other appli-
cable direections; and

{¢) the monies on deposit have been verified
by eertificate received direet from the

(‘ommission's depositary.

We were given free access to all books of
account and records necessary for the performance
of the audit and all information necessary for
the purposes of the audit was made available
to us. The co-operation of the Executive Secre-
tary and his staff is acknowledged with appreci-
ation,”

The following three financial statements are
attached to the Auditor’s report:

Statement !

Statement of Budget Appropriations, Obligations Incurred, and Unobligated Balances of Appropriations
for the year ended 30 dune, 1961

{Expressed in Canadian Dollars)

Purposes of Appropriations Appropriated Unobligated
by Authorized Amended Obligations Balances of
Cormmission Transfers Appropriations Incurred Appropriations
Personal Serviees—
Balaries 27,900 .00 5 — $27,900 .00 $26,225 .00 $1,675 .00
Superannuation 2,600.00 — 2,600 .00 2,207 .70 302 .30
Additional help 200.00 — 200.00 120 .80 79.20
Travelling 9,500.00 — 9,500.00 8,069 47 1,430 .53
Transportation of things 4030 .00 394 &5 794 85 794 .85 —
Communication Services 1,000 .00 2 .57 1,002 57 1,002 .57 —-
Rent and Utility Services 2,400 .00 — 2,400.00 2,400.00 —
Other Contractual Serviees,
in¢luding Printing 9,600,00 —397 .42 9,202 .58 7,853 .00 1,349 49
Supplies and Materials 2,200 .00 — 2,200.00 2,031.98 168 .02
Equipment 1,000 .00 —_ 1,000 .00 952 .95 47 05
Annual Meeting 2,000 .00 — 2,000 .00 974 .91 1,025 .09
58,800 .00 52,723 .32

58,800 .60

6,076 .68




Statement 2

Statement of Income and Expenditure for the year ended 30 June, 1961

{Expressed in Canadian Dollars)

Ineome.
Members' eontributions assessed—

Canada $ 6,961.12

Denmark 2,135.28

France 6,961 .12

(Germany 3,743 88

Teeland 2135 .28

Italy 3,743 .88

Norway 2,135.28

Portugal 6,961 .12

Spain 6,961.12

Union of Soviet Socialist Republics 5,352 .51

United Kingdom 5,352 .51

United States 5352 .51 § 57,795.61
Miscellansous income—

Bank interest 176 .64

Refund of previous year's expenditure 51.30

Sales of publieations 15.00 242 .94

58,038 .56

Expenditure.

Obligations incwrred (Statement I) 52,723 .32
Excess of ineome over obligations, carried to Surplus Aecount 5,315.23
Statement 3
Statement of Assets and Liabilities as at 30 June, 1961
(Expressed in Canadian Dollars)

Assets Liabilities
GENERAL FUND
Cash on deposit 8,019 99 Unliguidated obligations & 2,000.00
Advances on future eontributions 374 .62
Surplus Aeccount.
Exeess of ineome over obliga-
tions incurred, 1960-61
(Statcment I1) $ 5,315.23
Balance of unliquidated obli-
gations as at 30 June
1960, not required 313.80
5,629 .03
Surplus as at 30 June 1960 916 .34 6,545 .37
8,919 .99 8,919.99
WORKING CAPITAL FUND
Cash on doposit $ 10,136 .36 Prineipal of Fund $ 10,000.00
Bank intorest 136 .36
10,136.36 10,136..36
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PART 2

Report of the Eleventh Annual Meeting
5th to 10th June, 1961

BY THE VICE.CHAIRMAN MR. G. R. CLARK

1. Time and Place of Meeting

The Eleventh Annual Meeting of the Com-~
mission was convened in Washington, D.C. on
S5th June, 1961, and continued through to the
10th June. The meeting was preceded, 24th to
27th May, by a Symposium on North Atlantie
Fish Marking, and 29th May to 3rd June, by
meetings of the Standing Committee on Research
and Statistics and by the Groups of Seientific
Advisers, The Symposium and the latier meet-
ings were convened in Woods Hole, Mass.

2. Participants (Appendix I)

Commissioners with advisers and experts

were present from all twelve member countries.
Observers were present from Poland, the Food
and Agriculture Organization of the United
Nations, International Counecil for the Explor-
ation of the Sea, International Fisheries Conven-
tion 1946, Great Lakes Fishery Cominission,
International North Pacific Fisheries Commis-
sion, Tnternational Pacific Halibut Commission
and members of the Advisory Committee to the
United States Commissioners.

3. Opening of the Meeting (AgendaItem 1)

The opening session was convened in the
Department of State Building, Washington—
where all the following meetings were held.
Present were: Secretary of the Interior Stewart
., Udall, Members of Congress, Representatives
of Fisheries Organizations, Representatives from
Embassics of the Member Countries, and the
participants.

As the Commission’s Chairman, Mr. A. J.
Suomela, had resigned from his position as Chair-
man, following his taking over a position as
I"ishery Attaché at the United States Embassy
in Japau, the Viee-Chairman Mr. G. R. Clark,
was in the Chair. He opened the meeting wel-

coming guests, observers and delegates. The
U.S. Secretary of the Interior Mr. Stewart Udall,
extended an address of welcome to the Commis-
sion. Mr. Klaus Sunnanaa, Norway, on behalf
of the Commission, thanked Mr. Udall for his
address of welcorze. The Vice-Chairman con-
eluded the Session by reealling the early history
of the Commission from the First Annual Meet-
ing held in Washington in 1951, and especially
welcomed those Commissioners and Seientists
now present who had also participated in the
first meeting of the Commission,

Shortly after adjournment of the formal
opening session, the First Plenary Session was
opened by the Viee-Chairman. Tt was followed
later in the week by a 2nd, 3rd and 4th (Final)
Plenary, during which meeting the following
business was coneluded.

4.  The Agenda (Item 2—Appendix IT)

The agenda, circulated sixty days in advance
of the meefing was adopted

5. Publicity for the Meeting (Item 3)

The U.S. Government had placed Press-
Officer Mr. Dominus Davis at the disposal of the
Commission. A committee consisting of the
Vice-Chairman and the Chairman of the two
Standing Committees was appointed to work
with the P'ress-Officer.

6. Review of Panel Memberships (1tem 4)

No amendments of panel memberships were
proposed and panel memberships for 1961,/62
remain as follows:

Panel 1 2 3 4 5 Total
Canada + 4+ 4+ + 4
Denmark + 1
France + 4+ 4 4+ 4
Germany + 4+ 2



I 2 3 4 5 Total
JTceland -+ 1
Italy + + 2
Norway + i
Portugal + + 4+ + 4
Spain + 4+ o+ 4 4
U.S85.R. + + + 3
U.K. + + + 3
U.S.A. + 4+ + 3
TOTAL 9 7 3 6 2 32

1. Report on Staff Matters and Auditor’s

Report (Items 5, 6, and 18)

The Auditor's Report for 1959/60 was
accepted. In connection with a suggestion by
the Auditor it was decided that as much as
possible of the money obtained by the Commission
should be placed in the echartered bank savings
account of the Commission.

The Commission approved the Administra-
tive Report and the financial statements for
1960/61 (up to May 8th 1961).

8. Budget (Items 7, 8 and 18)

The Commission approved the recommenda-
tion of the Committee on Finance and Admin-
istration to appropriate $61,000 for the year
1961,/62 for the following purposes:

1. Personal services
a. Salaries................ e $27,600

b. Superannuation............. - 2,600

e¢. Additional help.............. 1,200

2. Travel............. R 2,000
3. Transportation of Things . .. .. 400
4, Communication Services...... 1,100
5. Rent and Utility Services. .. . . 2,400
6. Other Contractual Services.... 16,200
7. Supplies and Materials........ 1,800
8. Equipment.................. 500
9. Annual Meeting. . ............ 5,200
$61,000

The Commission noted that the Commitiee
proposed an advance-hudget estimate for 1962/63
a3 follows: ' : :

1. Personal Services

a. Salaries..................... 27,600

b. Superannuation.............. 2,600

¢. Additional belp........ e 1,200

2. Travel...................... 3,800
3. Transportation of Things. ... . 600
4, Communication Services...... 1,400
5. Rent and Utility Services. .. .. 2,400
6. Other Contractual Serviees.... 16,200
7. Supplies and Materials........ 2,200
8. Equipment.................. 600
9. Annual Meeting. ............. 2,400
$61,000

9. The Commission adopted the follow-
ing recomnmendations of the Com-
mittee on Finance and Adminis-
tration (Items 18 and 20)

(a) That the date of billing be 1 August
1961.

(b} That the acceptance of the invita-
tion to convene the 1962 Annual
Meesting in Mosecow on 4th June be
reconfirmed.

(¢) That the 1963 Annual Mesting be
convened in Halifax, Canada, on
3rd June.

(d) That in future the office of the
Auditor General of Canada be re-
munerated for the auditing of the
Commission’s accounts

(¢) 'That the TIxecutive Secretary
examine in consultation with the
Commission’s Chairman and the
Chairmen of the two Standing
Committeos the procedure for the
sale of certain of the Commission's
publications and in this connection
review the arrangements for free
distribution.

The Commigsion approved the three reports
of the Committee in their cntirety (except for
the part regarding invitations to attend meetings
of other organizations—(see section 10) and noted
that Mr. J. H. MacKichan had been rc-olected
Chairman for the ensuing year.
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10.  Invitations to Attend Meetings of
other International Organizations
(Ttem 16)

After consideration of proposals by the two
Standing Committees the Commission decided:

That invitations to send observers to the
following meetings be declined with thanks:
ICES, Herring Symposium, 1961; FAO, Research
Vessel Forum, 1961; and FAO International
Conference on Fish in Nuftrition, 1961.

That the invitation by ICES to send observ-
ers to its 49th Statutorv Meeting, Copenhagen
1961 be accepted with thanks.

11.  Inspections in Connection with
ICNAF Trawl Regulations (Item 9)

The report by the ad hoc Committee was
considered and adopted. It was noted that the

report recommended the continued eollection of
data on results of inspections, the annual review

of these data and the use of the prescribed forms
for thoe reporting, further that the procedure for

ingpections had been reviewed and found satis-
factory.

12. Meetings of Commissioners.

In two meetings of Commissioners a proposal
for an amendment to the present Convention to
bring harp and hood seals of the Northwest
Atlantie under the provisions of the Convention
(Item 12) was considered (vide Section 16).
The Commission further heard a report by Dr.
M. Ruivo of the work carried out by the Standing
(ommittee on Research and Statistics during the
Annual Meeting. The report dealt in the main
with the following subjects: The Tagging Sym-
posium held in Woods Hole, 24-27 May; the
report of the Havironmental Group which had
met in Aberdeen March 1961; and the report of
the Assessment Group, which had met in Lowe-
stoft in March 1961.

13. Reports by ICNAF Observers on
Meetings of other International
Organizations were tabled or given
(Ttem 13)

14. Report of the Standing Committee
on Research and Statistics {Items
10, 15, 16 and 17)

This Committee, chaired by Dr. M. Ruivo
with Mr. H. Eeckles as rapporteur, and its ad hec
sub-committees and working groups met in the
period 29th May-10th June.

The proceedings of the meetings note the
considerable growth and the inerease in com-
plexity of the fisheries in the ICNAF Area during
recent years which necessitate more rational
and praeticable systems of fishery eonservation;
this again increasing the demand for more com-
prehensive and more penetrating research work,

In trying to meet these demands the Committee
has coneentrated its work on the following two
main subjects:  Envirormental Studies and
Assessment of Fish Stocks and Fisheries. Other
major subjects, also considered at the 1961
meetings, were: Statistics and Sampling, Gear
Research and Selectivity, Marking Techpiques,
and Ageing Techniques.

The proceedings, with all recommendations.
from the meetings of the Commitéee are reprinted
in the Red Book for the 1961 Annual Meeting

and are here summarized as follows:

a. Fishery Assessment.

The final report by the Assessment Group
(Doe. No. 20) was considered and the Committee
recommended :

That the Group continue in existence and
conduct its business by correspondence
during the year and convene 2-3 days in
advance of the 1962 meeting of the Com-
mittee with Dr. L. Dickie as convener.
That the final report of the Group (Doc.
No. 20) be published as a supplement to
the Annual Proceedings Vol. 11 (1960/61)
in 2000 copies.

b. Environmental Studies.

The report by the Environmental Working
Party (Doe. No. 25) was considered and a series
of recommendations and decisions resulted aim-
ing at the implementation of the research pro-
gramme and the plans for eollection and exchange
of data elaborated by the Working Party; they
are reprinted in the 1961 Red Book.



It. was further recommended:

That a symposium on ‘“The Influence
of the Environment on the Prineipal

Groundfish Stocks 1 the North
Atlantic” be held over the six days,
preceding the meeting of the Research
and Statisties Committee in 1963, that
ICES be invited to collaborate in sceur-
ing confributions concerning fisheries
environmental research in the Northeast
Atlantie; that four “review’ lectures be
solicited on relevant aspects of environ-
mental research; and that funds be
made available in 1963 for (1) publica-
tion of the contributions anticipated,
and (2) if required, for enabling special
lecturers to attend.

That the Report {Doe. No. 25} with
appendices be published in the 1961
Red Book, with an additional 200 re-
prints.

That member (Governments endeavour
to ensure that scientists directly con-
cerned with the subjects of the sym-
posium be included in their delegations
for the meeting.

¢. Marking Symposium:

The Committee noted the large number of
highly valuable eontributions to the Symposium
and in order to derive the maximum benefit of
the Symposium recornmended:

That econtributions to the Symposium,
including the Proceedings, be published
as a speeial publication of ICNAF in 2000
copies.

d. Statistics and Sampling:

A number of decisions and recommendations
were made in order to guide the collection, com-
pilation and publication of data. Thus it was
recommmendesd :

That Statistical Bulletin -Table 1 be ex-
panded to include American Plaice, Witch,
Yellowtail, Winter Fliounder, Wolffish, Pollock,
Silver Hake and White Hake.
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That member countries sample their red-
fish statistics in an attempt to report the
distribution of redfish effort in six depth
zones from 51-350 fathoms for each gear,
division and month.

That timely reporting of statistics can be
achieved by urgiog all countries to submit

annual statistics reports before the May
1st deadline.

That special reports on discards be pre-
pared by eaeh country for the 1962
Annual Meeting.

A series of recommendations and proposals
for revision of the Preseribed Statistics Forms
(ESTANA) were elaborated and submitted to
the ESTANA Working Party meeting in Wagh-~
ington June 6th,

e¢. Gear Research and Selectivity:

The research work during the year was
reviewed and plans for future work were diseussed
and recommendations were adopted (see Red
Book, 1961), i.a.

That ICNATF adopt, for research purposes,
" the measuring gauge finally chosen by the
ICES Comparative Fishing Committee.

f. Ageing Techniques:

Work carried out during the year was
roviewed and plans for future work were con-
sidered, especially as to (1) Techniques used in
age readings (2) Interpretations of zone strue-
tures in otoliths and (3) Uniform set of terms and
symbols. It was decided that the exchange of
cod and halibut otoliths should eontinue and
that an exchange of redfish otoliths should be
initiated.

It was recommended:

That a small group of seientists should
meet in Bergen, Norway (at their Govern-

ment’s expense) in autumn 1963 for the
study of ageing techinques.

g. . General Recommen dations:

"Recommendations as to the publishing of
papers prepared for the 1961 Annual Meeting
were made (see Red Book, 1961).
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The Committee considered the rapid expan-
slon in recent years of oceanographic researches.
It stressed the great interest sueh studies had for
fisheries research and made a recommendation
to the Commuission which resulted in the resolu-
tion cited under Section 19.

In the course of the Annual Meeting the
following leetures were given:

Dr. W. R. Schevill—Whales and porpoises,
their distribution and noises,

Dr. G. Rollefsen—The new aquarium and
Institute of Marine Research at Bergen,

Dr. R. J. H. Beverton was elected Chairman of
the Research and Statisties Committee, for the
ensuing year.

15.  Reports of Meetings of Panels (Item 4
10, 11, 19)

In the meetings of the five panels the status
of the fisheries, the researches carried out and

plans for future work were discussed based on
the reports by the groups of secientific advisers.
All panels noted that no changes in memberships
were proposed.

{a) Panel 1 noted the endorsement by the
group of advisers of the proposals for
co-operative research in Subarea 1 and
neighbouring waters made by the
Environmental Working Group (1961
IRed Book) and expected that arrange-
ments could be made by representatives
of member countries to plan such
researches,

The panel considered the Report by
the Assessment Group, and recoms-
mended:

That mesh size regulation should be
introduced into the subarea as soon as
possible in order to safeguard future
stocks, and proposed that the minimum
mesh size for all groundfish should be
43" or 114 mm measured by the
ICNAF gauge (which eorresponds fo
110 mm as measured by the ICES
(research) standard gauge).

(b)

(e)

The panel considered, however, that
it would be desirable to have the same
minimumn mesh size in, at any rate, the
four northern subareas of the Conven-
tion Area, and the proposal is made on
the understanding that similar mesh
regulation arrangements are made in
Subareas 2, 3 and 4, subject to any
necessary exemption for certain species
in those other subareas.

Mr. Klaus Sunnansa {Norway) was
eleeted Chairman for the next two
years,

Panel 2. In the absence of the Chair-
man, Dr. Ju. Ju. Marty, it was agreed
that Mr. G. R. Clark act as Chairman.
The panel considered the Report by the
Assessment Group and, after several
countries had expressed the desirability
of a uniform mesh size through the
Convention Area, the panel recom-

mended:

That a trawl mesh size regulation of
110 mm as measured by the ICES
(research) standard longitudinal pres-
sure gauge, or 114 mm {41") as measur-
ed by the present ICNAF gauge, be
introduced in Subarea 2 for cod, red-
fish, flatfishes and all other groundfish
species. o

The panel further considered the possi-
bility of international inspection of
mesh size regulation and agreed (1)
that the Commission give consideration
to the question of enforcement of mesh
size regulations in the Convention
Area (2) that an ad hec committee of
appropriate personnel be appointed to
study the problem with a view to the
question of an international inspection
system being considered at the 1962
Annual Meeting.

Mz, B. C. Engholm (U.K.) was elected
Chairman for the two ensuing years.

Panel 3. Following a review by Mr.
Beverton of the Assessment Report a
general discussion issued and the Panel
agreed to recommend: '



(d)

(e)

That a trawl mesh size of 110 mm as
measured by the ICES (research)

standard longitudinal pressure gauge,
or 114 mm (43") as measured by the
present JCNAF gauge be introduced
for cod, haddock, flatfishes, and all
other groundfish species in Subarea 3
with the exception of redfish in Divi-
sions 3N, 30 and 3P; that for these
latter Divisions the Scientifie Advisers
of this Panel should study the effects
on the redfish fishery of mesh size
increases from the present small mesh
up to 4" by 1’ intervals and have the
results available for the 1962 Annual
Meeting; and that the present exemp-
tion clauses should be maintained for
Divisions 3N, 30 and 3P.

Dr. G. K. Izevsky (UB.S.R.} was
elected Chairman for the two cnsuing
vears. :

Panel 4. After a full discussion of the
Assessment Report and consideration
of the effects of increased mesh sizes
on the fisherics it was concluded that
no change from the 41’/ minimum mesh
size for use in fishing cod and haddock
would be recommended. The Panel,
however, recornmended:

That the existing regulation be extended
to the fishing for flounders.

Selentific advisers were asked to under-
take further work to provide a basis
for minimum mesh size regulations for
use in fishing other species, particu-
larly redfish.

A proposal to prohibit use of topside
chafing gear was congidered. A small
group was appointed to consider the
problem and to report its findings to
the Panel at the 1962 Mecting.

Dr. (4. Cannone {Italy) was elected
Chairman for the next two vears.

Panel 5. After consideralion of the
Assessment Report it was decided not
to recomnmend any change in mesh

16.
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regulation for cod and haddock, The
possible introduction of 41/ mesh size
for use in the flounder fishery should
be considered.

It was noted that there is now evidence
that it may be advantageous to use a
minimum ring size in scallop drags and
1t was agreed that the seientific advisers
be asked to provide a basis for con-
sidering an appropriate regulation at
the next Annual Meeting,

Mr. H. R. Earle (Canada) was elected
Chairman for the two ensuing years.

Resolution on Harp and Hood Seals
(Ltem 12)

After consideration in the Plenary Sessions

and in meetings of the Commissioners, the Com-
mission agrced unanimously to the following
resolution:

17.

*“That the Commission request the De-
positary Government to formulate and
circulate for consideration by the member
Governments an appropriate amendment
to the present Convention providing (1)
that barp and hood seals of the Northwest
Atlantic area be brought under the pro-
visions of the International Convention
for the Northwest Atlantic Fisheries (2)
that a separate Pancl bhe established for
the purpose of dealing with the conser-
vation requirements of the harp and hood
seal populations. ~AND FURTHER
THAT the Commission request the
Depositary Government to take such
additional consequential action as would
be necessary to open such document for
signature by the Parties to the Con-
vention.”

Proposal for Trawl Regulations in
Subarea 1, 2 and 3 (Item 11)

Based on recommendations by Panels 1, 2

and 3 the Commission agreed that:

The Contracting Governmonts take

appropriate aclion to prohibit (except as
provided in paragraphs 2 and 3) the taking of
groundfish in Subareas 1, 2 and 3 by persons
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under their jurisdiction with trawl nets or
seine nets (hereinafter called nets) having a
mesh size less than 114 millimeters or 43"
as measured by the ICNAF gauge specified
in paragraphs (a) and {(b) below. These
mesh sizes relate to manila twine when
measured wet after use or less than the

equivalent thereof when measured dry before
use. When nets other than manila are used,
they shall have a selectivity equivalent to
that of & 114 millimeter or 4&'" manila trawl
net. For the purpose of this proposal the
114 millimeter or 43"/ mesh size when meas-
ured wet after use shall be taken to be:

(a) In the cod-end of the net, the average
of the measurements of any fitty con-
secutive meshes running parallel to the
long axis of the cod-end, beginning at
the after end of the cod-end, and being
at least ten meshes from the lacings, or,
if the cod-end is less than 50 meshes in

length, the average of the measurements
of the meshes In any series of consecu-

tive meshes running the full length of
the cod-end, parallel to the long axis
of the cod-end and at least ten meshes
fromm the laecings, suech measurements
to be made with a flat wedge-shaped
gauge having a taper of 2 ¢m. in 8 em
and a thickness of 3/32 in. or 2.3 mm,
inserted into the meshes under a pres-
sure of not less than 10 lb. or 4.5 kg
nor more than 15 lb. or 6.8 kg and

(b) In any part of the net other than the
end the average of the measurements of
the meshes in any series of twenty con-
seeutive meshes, such series to be at
least ten meshes from the lacings, and
such measurements to be made with a
flat wedge-shaped gauge having a
taper of 2 em. in 8 cm. and a thickness
of 3/32 in or 2.3 mm, inserted into
the meshes under a pressure of nof
less than 10 lb. or 4.5 kg nor more
than 15 Ib. or 6.8 kg.

2. The prohibition set out in paragraph 1
shall not apply to the taking of redfish
{genus Sebastes) in the statistical Divisions
3N, 30 and 3P of Subarea 3.

3. In order to avoid impairment of fisheries
conducted primarily for redfish (genus
Sebastes) in the area specified in paragraph
2 and which take small quantities of ground-
fish incidentally, the Contracting Govern-
ments permit persons under their jurisdie-
tions to take groundfish with nets having a
mesh size less than that proposed in para-
graph 1 so long as such persons do not have
in possession on board a vessel fishing pri-
marily for redfish, cod {together with other
groundfish with the exception of haddock
and redfish) or haddock (together with other
groundfish with the exception of eod and
redfish) in amounts in excess of 109, by

weight for eash of all fish on board such
vessel.

4. The Contracting Governments prohibit
the use, by any person to whom this proposal
would apply, of any means or device, other
than those described in paragraph 5, which

would obstruet the meshes of the nets or
which would otherwise, in effect, diminish
the size of the meshes of the nets.
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5. The Contracting Governments permit
(1) any canvas, netting, or other material
to be attached to the underside only of the
cod-end of a net to reduce and prevent
damage and (2) a rectangular piece of pet-
ting to be attached to the upper side of the
cod-end of the net to reduce and prevent
damage so long as such netting conforms to
the following conditions:

(a) This netting shall not have a mesh size
less than that specified in paragraph 1.
For the purposes of this sub-paragraph,
the 114 mm. or 41" mesh size when
meagured wet after use shall bhe taken
to be the average of the measurements
of twenty consecutive meshes in a series
across the netting, such measurements
to be made with a like gauge inserted
into the meshes as specified in para-
graph 1 hereof,

(b) This netting may be fastened to the
cod-end only along the forward and
lateral edges of the netting and at no
other place in it and shall be fastened
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in such & manner that it extends for-
ward of the splitting strap no more than
4 meghes and ends not less than 4
meshes in front of the codline mesh.

(¢) The width of this netting shall be at
least one-and-a-half times the width
of the ares of the cod-end which is
covered, such widths to be measured
at right angles to the long axis of the
cod-end.

6. In these regulations groundfish shall
include all those species defined as such in
the Statistical Bulletin of ICNAF. Cod
shall be defined as Gadus morhua L.; haddock
as Melanogrammus aeglefinus (L); and red-
fish as the genus Sebastes.

7. These provisions as regards mesh regu-
lation shail be substituted for those at
present in force in Subarea 3.

Propozal for Trawl Regulations in
Subarea 4 (Item 11)

Based on recommendation by Panel 4 the

Commission agreed that:

1. The Contracting Governments take
appropriate action to prohibit (exeept as
provided in paragraph 2) the taking of cod,
Gadus morkhua L., haddock, Melanegrammus
aeglefinus (L), and flounders (witch), Glypto-
cephalus  cynoglossus  (L.);  yellow-tail,
Limanda ferruginea (Storer); winter flounder,
Pseudopleuronectes  americanus  {Walb,);
and American plaice, Hippoglossoides plates-
soides (Fabr.) in Subarea 4 by persons under
their jurisdietions with trawl nets, or seine
nets (hereinafter called neis) having a mesh
gize less than 114 millimeters or 43’ manila
twine as measured by the ICNAF gauge
specified in sub-paragraphs (a) and (b)
below when measured wet after use or less
than the equivalent thereof when meas-
ured dry before use. When nets other than
manila are used, they shall have a selectivity
equivalent to that of a 114 millineter or
4% manila net. For the purpose of this
proposal the 114 millimeter or 43'' mesh size
when measured wet after use shall be taken
to be:
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(a) In the cod-end of the net, the average
of the measurements of any fifty con-
secutive meshes running parallel to the
long axis of the cod-end, beginning at
the after end of the cod-end, and being
at least ten meshes from the lacings, or,
if the cod-end is less than 50 meshes in
length, the average of the measurements
of the meshes in any series of con-
secutive meshes running the full length
of the cod-end, parallel to the long
axis of the cod-end and at least ten
meshes from the laeings, such measure-
ments to be made with a flat wedge-
shaped gauge having a iaper of 2 em
in 8§ cm and a thickness of 3/32 in. or
2.3 mm, inseried into the meshes under
a pressure of not less than 10 lb. or
4.5 kg nor more than 15 1b. or 6.8 kg
and

(b) In any part of the net other than the
cod-end the average of the measure-
ments of the meshes in any series of
twenty consecutive meshes, such serics
to be at least ten meshes from the
lacings, and such measurements to be
made with a flat wedge-shaped gauge
having a taper of 2 em in 8 em and a
thickness of 3/32 in. or 2.3 mm, in-
serted into the meshes under a pressure
of not less than 10 lb. or 4.5 kg nor
more than 15 lb. or 6.8 kg.

In order to aveid impairment of fisheries
conducted primarily for other species and
which ta.e small quantities of cod, haddock
and flounders incidentally, the Contraeting
Governments permit persons under their
jurisdictions to take cod, haddock and
fiounders with nets having a mesh size less
than that proposed in the preceding para-
graph, so long as such persons do not have
in possession on board a vessel fishing pri-
marily for other species, cod, haddock, or
flounders in amounts in exeess of 5000 lb
or 2,268 kg for each, or ten per cent by
weight for each, of all fish on board such
vessel, whichever is greater.
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5.

19.

Tbe Contracting Governments prohibit the
use, by any person to whom this proposal
would apply, of any means or device, other
than those described in paragraph 4, which
would ohstruet the meshes of nats or which
would otherwise, in effect, diminish the size
of the meshes of the nets.

The Contracting Governments permit (1)
any canvas, netting, or other material to be
attached to the underside only of the cod-end
of a net to reduce and prevent damage and
(2) a rectangular piece of netting to be
attached to the upperside of the cod-end
of the net to reduce and prevent damage so
long as such netting conforms to the follow-
ing conditions:

(a) This netting shall not have a mesh size
less than that specified in paragraph 1.
For the purposes of this sub-paragraph,
the 114 mm. or 44" mesh size when
measured wet after use shall be taken
to be the average of the measurements
of twenty consecutive meshes in a
scries across the netting, such measure-
ments to be made with a like gauge
inserted into the meshes as specified
in paragraph 1 hereof.

{b) This netting may be fastened to the
cod end oonly along the forward and
lateral edges of the netting and at no
other place in it and shall be fastened
in such a manner that it extends for-
ward of the splitting strap no more than
4 meshes and ends not less thap 4
meshes in front of the codline mesh.

(¢) The width of this netting shall be at
least one and a half times the width of
the area of the cod-end whieh is covered,
such widths to be measured at right
angles to the long axis of the cod-end.

These provisions as regards mesh regulation
shall be submitted for those at present in
force in Subarea 4.

Resolution on Qceanography
{Item 20)

Following a recommendation by the Standing

Committee on Research and Statisties the Com-

mission adopted the following resclution:

The Commission

Taking into account that the need for
a more thorough knowledge of marine
processes in relation to fisheries has been
urged at several ICNAF meetings;

That this year the Commission is consider-
ing the initiation of a most important
programme of fisheries-environmental
research; and

That this can only be suceessful, for
example, if the oceanic regime over a
wider area is more thoroughly understood;

Considering that such understanding can
be obtained much more quickly with the
assistance of the national and international
oceanographic bodies; and

That fisheries research has its own responsi-
bilities but would welcome the collabor-
ation of these bodies, and in return is
couvinced that it can further their investi-
gations by focussing attention on +vital
gaps in practical knowledge

Urges member countries, recognizing the
complircentary nature of fisheries and
oceanographie research,—

(a) to insure that their national delegations
to relevant international bodies, and in
particular at the forthecoming and future
meetings of the Intergovernmental
Oceanographic  Commission  under
UNESCO, be fully briefed on the
oceanographic  aspects of fisheries,
research; and

(b) to work for the establishment of an
international committee which might
be convened by FAQ, in consultation
with national and intergovernmental
bodies concerned with fisheries and
fishery research, with the responsibility
of providing advice to the Intergovern-
mental Commission under UNESCO
on oceanographic aspects of fisheries
research.



20. Appointm ent of an ad hoc committee
to study the question of the
establishment of an international
inspection system (Item 20)

Following a proposal by Panel 2, the Com-
mission adopted the following resolution:

“That an ad hoc committee consisting of
the Chairman of the Commission and the
Chairmen of the Panels be appointed to
study during the eoming year the question
of the establishment of an internationsal
irspection system and the praetical prob-
lems related thereto, and to report to the
Commission at its Annual Meeting in
June 1962.”

21. Election of Chairman and Vice-
Chairman (Item 21)

Mr. G. R. Clark, Canada, was elected Chair-
man of the Commission for the ensuing two years.

Mr. B. Dinesen, Denmark, was elected
Vice-Chairman of the Commission for the en-
suing two years.

22, Acknowledgement and Adjournment
(Items 20 and 22)

Mr, Sargent (U.8.A.) expressed the Com-
mission’s high appreciation of the excellent work
accomplished by the scientists during the first
decads of the Commission’s history.
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The Chairman thanked the Government of
the United States for placing at the Commission’s
disposal for its Annual Meeting the excellent
facilities in the State Department and in the Fish
and Wildlife Serviee's Laboratory in Woods
Hole. He further thanked the Marine Biological
Association at Woods Role for providing accom-
modation for the Tagging Symposium. He
extended to the U. S. Government and also to
the National Fisheries Institute the Commission's
sincere thanks for their eordial hospitality. He
continued by expressing to the Commission’s
staff and the additional staff provided by United
States Government the Commission’s grateful
appreciation for the work dore during the meet-
ings. Finally he thanked the Commissioners
and other members of the delegation for their
helpful co-operation and for the excellent work
accomplished during the Annual Meeting.

Dr. Izevsky, U. 8. 8. R. thanked the United
States Government for the hospitality extended
to the Commission and for the oxcellent facilities
provided for the meeotings He expressed his
sincere appreciation of the great work the Chair-
man had aceomplished in conducting this Annual
Meeting and concluded by thanking the Execu-
tive Secretary for his able management of the
secretarial work.,

As there was no further business, the
Eleventh Annual Meeting was adjourred.

APPENDIX 1
LIST OF PARTICIPANTS

CANADA:
Commissioners:
Mr, G. R. Clark, Deputy Minister, Dep.
of Figh., Ottawa, Ontario.
Mr. J. H. MacKichan, (General Manager,
United Maritime Fishermen Ltd., Halifax,
N. 8.
Mz. H. R. V. Earle, President, Earle Sons &
Co. Ltd., St. John’s, Newfoundland.
Advisers:
Dr, J. L. Hart, Director, Fish. Res, Board of
Canada, Biological Station, St. Andrews,
New Brunswick,

Mr. V. M. Hodder, Fish. Res. Board of
Canada, Biological Station, St. John's,
Newfoundland.

Mr. D. F. Holmes, Dep. of Fisheries, Halifax,
N. 8.

Mr. J. H. LeBreton, Robin, Jones and Whit-
man, Paspebiae, P.Q.

Mr. J. M. Lewis, Chief, Economics Intelli-
gence, Dep. of Fish., Ottawa, Ont.

Dr. W. R. Martin, Fish. Res. Board of
Canada, Biological Station, St. Andrews,
N. B.

Mr, A. Proulx, Dep. of Fish., Ottawa, Ont.
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Mr. H. D. Pyke, National Sea Produets,
Lunenburg Sea Products Division, Lunen-
burg, Nova Scotia.

Dr. Wilfred Templeman, Director, Fish. Res,
Board of Canada, Biological Station,
St. John's, Newfoundland.

DENMARK.:
Commissioners:
Mr. B. Dinesen, Departementschef, Ministry
of Fisheries, Borgergade 16 Copenhagen K.
Dr. Paul M. Hansen, Chief, Greenland
Fishery Research, Charlottenlund.
Advisers:
Dr. E. Bertelsen, Director, Danmarks Fiskeri-
og Havundersggelser, Charlottenlund.
Mr. N. Bjerregaard, Chairman, Danish
Fishermen’s Assoeiation, Frederikshavn.
Mr. E. Jacobsen, Fisheries Attaché, Danigh
Consulate General, New York.
Mr, Svend O. Horsted, Greenland Fishery
Research, Charlottenlund.

FRANCE:
Commissioners:

Mr. L. J. Audigou, Shipping Attaché, French
Embassy, Washington, D. C.

M. A. Ravél, Sous-Directeur, Direction des
Péches Maritimes, Seer. d’Etat 4 la Marine
Marchande, Paris.

Advisers:

Dr. J. Ancellin, Chef du Laboratoire de
I'Institut Secientifique et Technique des
Péches Maritimes, Boulogne sur Mer.

M. A. Dezeustre, Directeur des Pécheries de
Bordeaux-Bassens, Bordeaux.

M. E. LeBoeuf, Chef du Quartier de 1'Inscrip- -

tion Maritime, St. Pierre & Miquelon.

GERMANY:
Commissioners:

Mr. G. Moccklinghoff, Ministry of Agri-
culture, Bonn.

Dr. G. Krefft, Federal Research Institute
for Fisheries, Hamburg.

Mr. M. H. Rehder, Association of German
Deep Sea Fisheries, Bremen.

ICELAND:
Commissioner:
Dr. J6n Jonsson, Director, Fisheries Research
Institute, Reylkjavik.

ITALY:
Commissjoner:
Dr. G. Cannone, Conselheiro 1st Class,
Ministero Marina Mercantile, Rome.

NORWAY:
Commissioners:
Mr. Klaus Sunnanaa, Director of Fisheries,
Bergen.

Dir. G. Rollefsen, Director, Institute of

Marine Research, Bergen.

PORTUGAL:
Commissioner:

Captain T. de Almeida, Captain, Portuguese
Navy, Praca Duque da Terceira 24, 1°
Lisbon.

Advisers:

Dr. Emygdio Cadima, Comissio Consultiva
Nagcional das Pescarias do Noroeste do
Atlantico, Gabinete das Peseas, Lishon.

SPAIN:
Commissioner:

Mr. Enrique Dominguez Passier, Com-
mercial Counsellor, Embassy of Spain,
Washington, D. C.

Advisers:

Dr. 0. Rodriguez Martin, Direccion General
de Pesca Maritima, Alarecon 2, Madrid.

Capt. J. L. Arambarri, Delegado de PYSBE,
7 Topsail Road, St. John's, Nfld.

UNION OF SOVIET SOCIALIST REPUBLICS:

Commissioner:
Dr. G. K. Izevsky, Res. Inst. of Mar. Fish.
and Oceanogr., Moscow.
Advisers:
Mr. Peter I. Pogodin, Embassy of the USSR,
Washington, D.C.
Mr. G. A. Semin, Res. Inst. of Mar. Fish.
and Oeceanogr., Moscow,
Mr. 8. A, Studenetsky, Res. Inst. of Mar.
Fish. and Oceanogr., Kaliningrad.
Mr. A. A. Volkov, Main Fish. Dep. State

Planning Committee of the USSR,
Moscow.
UNITED KINGDOM:
Commissioners ;

Mr. B. C. Engholm, Fisheries Secretary,



Ministry of Agrieulture, Fisheries and
Food, London, S.W. 1.

Mr. R. J. H. Beverton, Deputy Director of
Research, Fisheries Laboratory, Lowestoft,
Suffolk.

Dr. C. E. Lucag, Director, Marine Labora-
tory, Aberdesn,

Adviser:

Mr. B. B. Parrish, Marine Laboratory,

Aberdeen.

UNITED STATES:

Commissioners:

Mr., Thomas A. Fulham, Fulham Brothers,
Ire., Boston, Mass.

Mr. Franeis W. Sargent, Executive Direcfor,
Outdoor Reecreation Resources Review
Commission, Washington, D.C.

Advisers:

Mr. Frank P. Briggs, Assistant Secretary for
Fish and Wildlife, Dep. of the Interior,
Wasghington, D.C,

Mr. W. C. Herrington, Special Assistan$ for
Fisherios and Wildlife to the Under Secre-
tary, Dep. of State, Washington, D.C.

Mr. . Pautzke, Commissioner of Fish and
Wildlife, Dep. of the Interior, Washington,
D.C.

Mr. D. L. McKernan, Director, Bur. of Com.
Fish., Fish and Wildlife Service, Dep. of
the Interior, Washington, D.C,

Mr. A. W. Anderson, Regional Fishery
Attaché (Burope), American FEmbassy,
Copenhagen.

Mr. Stuart Blow, Office of the Special
Aggistant for Fisheries and Wildlife to
the TUnder Secretary, Dep. of State,
Washington, D.C.

Miss Isla V. Davies, Office of the Special
Asgistant for Fisheries and Wildlife to
the TUnder Secretary, Dep. of State,
Washington, D.C,

Mr. Howard Eckles, Chief, Branch of Marine
Fisheries, Div. of Biological Research,
Bur, of Com. Fish.,, Fish and Wildlife
Service, Dep. of the Interior, Washington,
D.C.

Dr. R. L. Edwards, Bur. of Com. Fish,, Fish
and Wildlife Serviece, Dep. of the Interior,
Woods Hole, Mass.
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Mr. John Gharrett, Regional Director, Bur.
of Com. Fish., Fish and Wildlife Service,
Dep. of the Interior, Gloucester, Mass.

Dr. Herbert Graham, Bur. of Com. Fish,,
Fish and Wildlife Service, Dep. of the
Interior, Woods Hole, Mass.

Mr. R. Hennemuth, Bur. of Com. Fish,,
Fish and Wildlife Service, Dep. of the
Interior, Woods Hole, Mass.

Mr. John I. Hodges, Chief, Branch of
Resource Management, Bur. of Com.
Fish., Fish and Wildlife Service, Dep. of
the Interior, Washington, D.C.
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APPENDIX I
AGENDA

1. Opening by the Chairman.

2. Adoption of Agenda.

3. Policy with regard to publicity for the
Annual Meeting.

4. Review of panel memberships (vide Meeting
DPocument No. 1).

5. Report on staff matters, with presentation
of the Administrative Report 1960,/61 and
financial statements for 1960/61.

6. Presentation of Auditor’s Report for the
financial year 1959/60 (Annual Proceedings
Vol. 10, pp. 7-9).

7. Consideration of budget estimate for 1961 /-
62 (See Appendix 1 to Agenda for the Com-
mittee on Finance and Administration).

8. Consideration of advance budget estimate
for 1962/63 (See Appendix 2 to Agenda for
the meetings of the Committee on Finance
and Administration),

9. Consideration of “Annunal Returns” show-
ing inspections carried out in connection
with ICNAF trawl regulations. Further,
the appointment of an ad hoc committee to
consider the collected information (vide



Chairman’s Report, Item 10, 1958 Annual
Meeting—Annual Proceedings Vol. 8, p. 12).

10. Review of the work carried out by the group
of population scientists on Fishery Assess-
ment in Relation to Regulation Problems
(vide Chairman’s Report of the 1959 Annual
Meeting, item 13 — Annual Proeeedings

- Vol. 9, p. 14).

11. (a) Review of current mesh size regulations.
(b} Possible amendments or additions to

mesh size regulations.

12, Congideration of conservation measures for
harp and hood seal populations of the
Northwest Atflantic area.

13. Reports by ICNATF observers on mestings

~ of other organizations during the preceding
year., '

14. Date and place of Annual Meeting 1962.
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15. Review of the work carried out by the group
on Environmental Researches (vide Chair-
man’'s Report of the 1960 Annual Meeting,
item 14b, Annual Proceedings Vol. 10, p. 13).

16. Invitation from ICES to attend its Herring
Symposium, Copenhagen, September 1961.

17. Report on the meetings of the Standing
Committee on Research and Statisties,
May-June 1961.

18. Report on the meetings of the Standing
Committee on Finance and Administration,
June 1961.

19. Reports on meetings of Panels 1-5.

20. Other business.

21, Election of Commission’s Chairman and
Vice-Chairman for the two ensuing years.

22. Adjournment.

PART 3

Summaries of Research 1960

A. Summaries by Countries

I. Canadian Research Report, 1960

A. SUBAREAS 2 AND 3 — BY W, TEMPLEMAN

In 1960 researches have been carried out by
the Fisheries Research Board of Canada in Sub-
areas 2 and 3 on eod, haddock, redfish and
American plaice. Between July 23 and August
25 six hydrograhic seetions were taken. These
ranged from southern Labrador to the southern
Grand Bank, and from the coast to the edge of
the continental shelf, usually to 1000 metres.

Cod, Gadus morhua L. Sampling of cod
in the Labrador area was intensified during
1960 and cod catches were sampled in 13 in-
shore areas between Fishing Ship Hr. and Nach-
vak Fjord. These inshore collections were main-
ly from the commercial trap and jigger fishery.
Offshore sampling of cod stoeks was carried out
by the ‘““A. T. Camercn'’, mainly in the Hamilton
Inlet Bank ares. Age readings from otoliths
coliected inshore indicate that the most abundant
year-classes are those of 1948 and 1950. Older
fish were rmore numerous in the 1960 samples

than in those of 1959. Growth curves from the
inshore material show the usual pieture of slow
growth for the area, and slower growth in the
porth than in the south.

Cateh and effort data were collected for the
Bonavista cod fishery during the 1960 season
and sampling was earried out in July and Sept-
ember. In most of the Newfoundland shore
areas the 1960 fishery for cod was quite successful
but in Bonavista eatches declined below the
1959 level. Landings at Bonavista decreased to
7,100,000 pounds of cod during 1960 compared
with 9,600,000 pounds in 1959, 8,700,000 pounds
in 1958 and 15,300,000 pounds in 1957. Of the
1960 total 399, was from handlines (both jigs
and baited hooks), 399 from traps, 49 from line-
trawls and 189} from longlines.

Because of bigher water temperatures in the
inshore areas following a warm 1959-1960 winter,
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the inshore fishery at Bonavista began somewhat
earlier than in 1959 and by the end of June land-
ings from all gears amounted to 700,000 pounds
higher than at the same period in 1959. Follow-
ing June, however, monthly landings generally
fell below those of similar periods in 1959 and the
season ended with the total cod landings about
25% less than in 1959. Particularly in the hand-
line and longline fisheries was the decrease noted,
with the totals from each of these gears about
309, less than in 1959,

Since 1952, trends in the fishery at Bona-
vista by different gears have been studied. In
1953 the average catch per haul in the trap
fishery was low. During the entire period the
best average eateh for cod traps was 5,300 pounds
per haul during the 1954 season. Since that
time there has been a steady decline to a low of
2,600 pounds per haul in 1960, less than half of
what it was in 1954. In 1958 there were low
average catches for all gears. This was wide-
spread outside the Bonavista area as well, and
was due in large measure to unusually stormy

weather and, for the line gears, to a shortage of
suitable squid bait.

In the handline fishery during the observed
years there was more irregularity in the catch
per unit of effort than for the traps, dropping to a
low in 1953 following which there was an increase
up to 1956 and then another decline to 1958 after
which some improvement is shown. Poor fish-
ing conditions in 1958 reduced the average in that
vear, so that, discounting this, there probably
has been a relatively small decline in the average
cateh sinee 1957,

In the longline fishery, for the of’shore deep-
water grounds the average cateh of cod per line
of gear was reasonably stable from 1952-1955
but there has been a steady decline in the average
in subsequent years. For the inshore grounds
fished by longline, although some irregularity is
evident in the earlier vears, the same decline is
apparent in the cateh from 1956 onward.

From yearly observations made on the length-
frequency distribution of the cod catch by various
inshore gears at Bonavista it is apparent that,
to a very large degree, the success of the fishery
by these gears is closely associated with the

relative abundance of young fish supplying the
fishery each year.

In the trap fishery the high average catch
of 1954 ean be attributed to the abundance of
cod with a modal group at 58-59 em in the dis-
tribution. From 1955-1958 relatively few young
fish entered the trap fishery and the larger and
older fish supporting it were redueed in numbers
to such an extent that the catch per unit of effort
declined. Not till 1959 and 1960 did a large new
group appear with a modal group at 47-48 em.
These fish were relatively small and their greatest
contribution by weight should be in future land-
ings by the trap fishery,

Cod fraps cateh fish at a smaller size than
handlines. Thus, when a large group of young
tish first appears in the trap fishery its influence
1s not so great in the handline fishery until a
year or two later., For this reason, although
there were high average catehes in the trap fishery
of 1954, the best catches for the handlines eame
in 1955 and 1956.

In the longline deep-water fishery cod caught
in the early years were largely part of old, virgin
stocks. When these older fish became reduced
in numbers the continued success of the fishery
depended largely upon cod with a modal group
at about 62-65 em. However, during the past
few vears the fishery in and near the Bonavista
area has been more intense due to heavy exploita-
tion by large European trawlers and longliners
in addition to the local longline fleet. As a
result the cod making up the 62-65 em modal
group have been greatly reduced in abundance
and this reduetion is reflected in the decline in
the cateh per unit of effort from 1955 onward.
This continuing decline may be attributed to the
intense fishery and the scarcity of new cod enter-
ing to replenish the stocks.

The longline shoal water fishery usually
oceurs in the autumn. The cod catches from
this fishery are from the same stock which
supplies the inshore handline fishery and thus
the trend in the eateh per unit of effort resembles
that for the handline fishery.

For the inshore cod-trap fishery about 4 to
5 years elapse between a spawning and the



subsequent entranee of fish of that year-class
to the fishery. For the deep-water longline
fishery an additional 3 to 4 years must elapse
before sufficient numbers of the fish remain in
deep water throughout the summer and become
available to the longlines. Thus, the 1955 year-
class eaught in abundance by cod traps in 1959
will probably not add appreciably to the longline
catches in deep water before 1962 or 1963, at the
earliest.

From 1957-1960 data on catches have been
gathered from the cod-frap fishery in the St.
John's area. The fishery by cod trap depends
for success on the availability of cod which have
moved to the eoast pelagieally in the shallow
warm surface water layers. Prospects for a
successful cod fishery are generally much better
following a cold winter and when the ecold inter-
mediate water layer extends so close to the sur-
face that the cod are heavily concentrated in the
shallow warm surface layer. After a cold winter
the trap fishery is usually later in starting than
after a warm winter, but will generally continue
much later in the season unless summer storms
produce severe mixing of the surface waters.

An examination of mean air temperatures
at St. John's Airport from 1956-1960 showed that
the winters of 1956-1957 and 1958-1959 wers
quite cold while the other two winters were warm.
In 1957 the trap fishery at St. John's began in
late June, in 1959 not till the first part of July.
In both these vears because of the large volume of
the cold intermediate water layer, cod were con-
centrated within range of the traps until the
first part of August and catches remained at a
fairly high level. In 1958, after a relatively
warm winter, the trap fishery began early in
June with good catches. By the middle of July,
however, the warm water of the surface layer
extended deeply enough to permit cod to move
out of the range of the traps and catehes declined
to an unprofitable level. In 1960 the trap fishery
began in early June with good catches oceurring
early in the fishery and increasing in July follow-
ing which there was a gradual decline. How-
ever, good catches occurred even in the first
part of August, much later than would usually be
expocted following a warm winter. Although
temperatures near the surface were high the
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summer was unusually calm and very little
mixing oceurred between the warm surface layer
and the colder water below. With favourable
weather continuing through the summer many
fishermen kept operating their traps even though
catches were considerably below those obtained
in July.

Ages of cod from the St. John's inshore
fishing area were determined from otoliths of
trap-caught fish obtained from 1958-1960. In
1958 the 1953 year-class made up 409, of the
catch by number, the 1952 year-class 279,. The
strength of these year-classes was reflected in a
strong modal group at 49-55 em in the lergth
distribution of the eatch. In 1959 the abundant
1955 year-class accounted for 319, and together
with the somewhat less abundant 1954 and 1953
year-classes for 70% of the catch by number.
The 1955 year-class had a modal lengih of 48-50
em in the 1959 length distribution. In 1960 the
1955 year-class accounted for over 609, of the
trap catch by number and had a modal length
of 51-53 em.

It is apparent from this preliminary exam-
ination of ages that a particular year-class, even
a strong one, only contributes appreciably to the
cod-trap fistery for a short period. The 1953
yoar-class which comprised about 40% of the
cateh by number in 1958 made up less than 20%,
of the cateh in 1959 and only about 5% in 1960.
It is highly probable that this reduetion was not
due entirely to mortality for apparently, as the
cod grow older, large numbers remain in deeper
water out of the range of the traps.

Age readings from ofoliths of cod collected
from the Burin inshore area during 1959 and 1960
indicated best survival of the 1955 year-class,
followed by moderate survival of the 1952, 1953,
1954 and 1956 vear-classes. The Ilinefrawl
catches contained older fish than those from the
trap or jig. The data suggest that 4-year-old
fish are not fully recruited to the trap gear.
Preliminary growth curves showed a moderate
rate of growth with very little difference between
the growth rates of the 1959 and 1960 samples.

During Cruise No. 26 of the “A. T. Cameron”
to the Labrador Shelf (Fig. 1) significant catches
of cod wore made at 100-125 fathoms on the
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Fig. 1.

Liocations of 1/2-hour otter-trawl dragé by the “A.T. Cameron’’, Cruise 26 to

the offshore Labrador Shelf, July 28 - Aug. 13, 1960.

northeastern slope of Hamilton Inlet Bank
(Group 1V) especially at 125 fathoms (Station
22) where 3,000 pounds of eod were takep in a
1/2-hour drag at a bottom temperature of
-0.17°C.

The series of surveys begun in the fall of
1959 to gather information on the inshore dis-
tribution and abundanee of small cod of the 0+,
1-+ and 2+ age-groups was continued in September
and Oetober 1960, The gear used in both years
was & small Danish seine with a small-meshed,
lined codend. The seine was used to explore
beaches in the eastern Newfoundland area.
Beaclies found to be suitable for operating the
gear in 1959 were vigited again in 1960 and, in
addition, explorations were extended to St. Mary's
Bay apd Notre Dame Bay and more beaches
were explored in Tririty Bay and Bonavista Bay.

In all, 97 suceessful sets were made. The
average number of cod of the 0+ group was 16
per set and older cod (mainly 1 year olds) 64 per
set. In 1959 the 0+ cod averaged 50 per sef
and the older cod only 7 per set. (n the basis of
these surveys it appears likely that the 1960
vear-class of inshore cod is less abundant than
that of 1959.

Cod of the 0+ group had a modal length of
7 em in Notre Dame Bay and Trinity Bay and
9 em on the southern shore of the Avalon Penin-
sula. In the Trinity Harbour length distribu-
tions the mode of the 1960 year-class (04 age),
at 7 em in Qctober 1960, was 2 em lower than that
of the 0+ cod in October 1959. Cod of the 14
age-group had 2 modal length as follows: Notre
Dame Bay and Bonavista Bay, 15 cm; Trinity
Bay and Conception Bay, 16 em; southern shore



of the Avalon Peninsula, 14 em; 8t. Mary's Bay,
13 em.

In Bonavista Bay, in the Chandler Reach
catches, the modal length of the 1959 year-class
shifted from 6 em in October 1959 to 15 em in
October 1960, an increase of 9 em for the year.
In Conception Bay the mode of the length fre-
quency of the 1959 year-class changed from 8 ¢m
in early October 1959 to 16 cm in late September
1960, a growth of 8 ¢m for the year.

Haddock, Melanogrammus aeglefinus (L.).
The annual groundfish otter-trawling survey
over the haddock area of the southern half of the
Grand Bank was made by the “A.'T. Cameron”
on April 23-30 and May 11-12, 1960. During
these surveys each drag of the otter trawl is of
1/2 hour duration. In 1959, after a very cold
winter, during the spring survey there were on
the southwestern slope of the Grand Bank
quantities of haddock at 100-125 fathoms and
deeper, below an intermediate layer of below
0°C water, as well as in the shallower water above
this eold layer. In 1960 after a warmer winter,
there were very few haddock at 65 fathoms and
deeper, but the best catches per 1/2-hour drag
in the warmer water were 5 ecatches of 1,300-
2,400 pounds at depths of 38-50 fathoms and
bottom temperatures of 1.0 to 4.6°C and one of
9,500 pounds at 48 fathoms and 2.1°C.

As in the surveys of 1057-1959 the catches
of haddock obtained during the St. Pierre Bank
survey, June 3-10, were low. A total of only
1,060 pounds of haddock was caught in 37 sets
at the regular survey positions extending over the
shallow and deep-water areas of the hank where
haddock are to be expected. Small and usually
non-commercial corcentrations of haddock, how-
ever, do exist, as indicated by catches of 1,200
and 730 pounds in 43-minute and 60-minute
drags, respectively, from sampling sets (after the
regular survey had been completed) in 90-120
fathowrs on the southern part of the southwestern
slope of the bank. These two small catches were
obtained at bottom temperatures of 6.9°C, just
below the eold intermediate layer. There has
been no haddock fishery on this bank since 1956
and, because of the relative failure of year-classes
sinee the very abundant one of 1949, it is un-
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likely that there will be a significant haddock
fishery on St. Pierre Bank in the near future.

In July the “A. T. Cameron’ carried out a
savings gear cruise in the shallow 26-fathom
depth of the central part of the Southeast Shoal
of the Grand Bank., A total of 60 suceessful 40-
minute sets were made resulting in eatches of
haddock mainly belonging to the 1955 and 1956
year-classes and almost all between 31 and 45
cm in fork length with peak cateh sizes hetween
35 and 38 cm.

Four 40-minute drags produced eatches over
20,000 pounds, the largest being 39,600 pounds;
16 catches ranged from 19,000-10,000 pounds;
25 catches were in the 10,000-5,000 pound range;
the remaining 15 ranged between 5,000 and 850
pounds. The bottom temperatures throughout
the experiment were hefween 3.1 and 4.2°C,

On the Grand Banpk in recent years, year-
classes of 1949 ard 1955 have been the most
successful and those of 1952, 1953 and 1956
survived only moderately well.

The once very abundant 1949 year-class had
by 1960 been reduced in numbers {o less than
29, of the research vessel catches. The 1952
and 1953 year-classes which, initially, were to-
gother probably not more than one-quarter as
abundant as the 1949 brood, accounted for only
69;. None of these vear-classes are now dis-
tinguishable as individual modes on the right
limb of the length-frequency curve for 1960.

The success of the 1955 year-class was clearly
evident by the large number of l-year-old fish
in 1956 followed by an even greater number of
2-year-old fish in the 1957 eatches. By the spring
of 1960 the mode of this group had progressed to
34-35 em and in numbers accounted for 679,
of the research vessel catehes. The much less
abupdant 1956 year-class comprised about 169,
of the survey catches as 4-year-old fish, This
vear-class in 1959 appeared to he about one-
quarter as abundant as the 1955 brood and this
evaluation still holds for the 1960 age-frequency
data.

It takes 4 or 5 years for young Grand Bank
haddock to grow large enough to enter the com-
mercigl fishery. The most recently successful



28

year-classes, those of 1955 and 1956, were ex-
ploited in 1960 not only by the traditional Can-
adian and Spanish fleets but by a fleet of USSR
factory vessels as well. The total haddock land-
ings by all fleets from the Newfoundland banks
(ICNAF Subarea 3) have decreased from a peak
of 230 million pounds in 1955 to 77 million pouuds
in 1959, while Canadian landings are down from

107 million pounds in 1956 to 49 million pounds
in 1959. Year-classes of 1957, 1958 and 1960

appear to be almost complete failures and sur-
vival of the 1939 year-class seems to be very low.
Ag a result a erisis in the haddoek fishery is evi-
dent with a rapidly deelining population of had-
dock of commercial size in view at least for the
period 1962-1964 and no significantly surviving
vear-classes of haddock later than those of 1955
and 1956 to provide a future commereial fishery.

Redfish, Schastes marinus mentells Travin
and Sebasles marinus marinus (1.). The com-
prehevsive survey of the redfish of Subareas 2
and 3 by the “A. T. Came-on" (using a41-5otter
trawl and 1/2-hour’s dragging per set) has beon
continued during 1960 on the Northeast New-
foundland Shelf and on the southern part of the
Labrador Shelf.

In the cruise to the Northeast Newfound-
land Shelf (Aug. 20 - Sept. 1) no eatches which
could be considered indicative of good com-
mercial fishing were obtained. Rather surprising-
ly the best catches of redfish occurred on the
shailow bank area between Funk Island Deep
ard the edge of the continental shelf. The best
eateh, 2,380 pounds of redfish per 1/2-hour's
dragging, was obtained at a depth of 150 fathoms
in this area. Sets in the deeper parts of the Funk
Island Deep (225-275 fathoms) showed redfish
to be scarce though catehes did improve on the
seaward edge of the depression. Two lipes of
sets at standard depths across the edge of the
continental shelf also yielded poor catehes of
redfish though on the more northern line in a set
at 300 fathoms a cateh of 1,400 pounds of large
mentella-type redfish was obtained.

Thirteen marinus-type redfish were caught
during sets in the Funk Island Deep and, rather
strangely, none were taken in the four sets af
depths of 120-180 fathoms across the shallower
bank area. On the more northern of the two lines at

the edge of the continental shelf the more usual
distribution of moerinus was found, specimens
oceurring in the sets at 150, 160, 180 and 200
fathoms with greatest numbers in the set at 180
fathoms, where 31 marinus averaging 5 pounds
in weight wereobtained with 115  mentella
averaging 13 pounds.

Between July 28 and August 13, 1960 the

“A. T. Came-on” explored the offshore waters
of the Labrador Shelf along five lines or groups of
stations (approximately between Lat. 57°N and
53°40’N) mainly between 100 and 400 fathoms
(Fig. 1).

Noteworthy catches of redfish per 1/2-hour's
dragging were 2,400 pounds mentella at 175
fathoms, Group IV, Station 25, NE of Hamilton
Inlet Bank; 4,400 pounds, almost all large
marinus, at 150 fathoms, Group V, Station 33,
gsoutheast of Hamilton Inlet Bank; 3,300 pounds
mainly mentella at 200 fathoms, Group V, Sta-
tion 36; and 3,900 pounds almost all mentella,
at 250 fathoms, Group V, Station 37.

Except for one marinus in Group IT all red-
fish in Groups I-III, north of Hamilton Inlet
Bank were mentella.

In Group IV marinus oceurred at 125-150
fathoms hut were not abundant. Mentella
occurred at 150-400 fathoms and were numerous
from 175-250 fathoms. Almost all the redfish
at 150 fathoms however were marinus.

On the southern line (Group V) where
mentelle were more abundant and marinus mueh
more abundant, merinus ranged from 125-250
fathoms but were abundant only at 150-160
fathoms while mentelle ranged between 125 apd
400 fathoms and were abundant from 175-300
Tathoms.

All large eatches of marinus were at tempera-
tures over 3°C and all large catehes of the men-
tella were at temperatures of 4°C and over., The
martnus, lying shallower, were living in lower
temperatures than the mentella.

The marinus from this area were considerably
larger and usually weighed from 2 to 3 times as
much on the average as the menrells from the
same set. In Group IV, the menfelle in-
oreased in size with depth. In Group V the



menella, Trom the beginning of the large catches
in 175 fathoms and proceeding deeper, inereased
in size with depth., There was also in this group
a corresponding increase in size of mentella pro-
ceeding shallower from 175-150 fathoms. At
150 fathoms mentelle were intermingled with far
greater quantities of the large merinus and al-
though they could be recognized as mentella, they
had many characteristics more closely approach-
ing the marinus than did the deep-water meniella.
It is wvery likely that some of these mentella
of the intermingling arez of both types may
have some marinus inheritance. However,
the marinus of Group V also showed the same
characteristic of incressing in size from 160-250
fathoms and also inereasing in size from 160-125
fathoms. Numbers were small in both cases at
each of the depth extremes and further investi-
gations are needed to rule out the possible dif-
ferential effects of time of day on movements of
smaller and of larger redfish,

Information gathered during the “A. T.
Cameron’ surveys for haddock in April and May
gave some information on redfish catches in rela-
tion to bottom temperatures. In 1959 the water
at 80-100 fathoms on the southwestern slope of
the Grand Bank was generally cold and redfish
were scarce at these depths with an average
cateh (in four 1/2-hour sets at each depth) of
210 pounds at 80 fathoms (average hottom temp-
erature -0.05°C) and of 1,170 pounds at 100
fathoms (1.2°C). In 1960 temperatures at these
depths were considerably higher and the redfish
catech was correspondingly greater - averaging
(in four 1/2-hour sets at each depth at the same
stations) 2,800 pounds in 80 fathoms (5.2°C) and
3,260 pounds at 100 fathoms (5.0°C)., The red-
fish in this area arc small mentella.

A study of the food and feeding of redfish is
in progress. Unlike the other ecommercially
important trawl-caught species in this area, the
redfish is almost exclusively a pelagie feeder.
The most important types of food are euphau-
siids, hyperiid amphipods, copepods and small
fish. Smaller amounts of shrimps, mysids, squid,
chastognaths and ctenophores are eaten. Diet
varies with the size of the redfish, the smaller
food organisms being eaten by smaller redfish.
There seem to be two major feeding periods during
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the day, during the ascent and deseent phases
of the nocturnal vertical migration. The in-
tensity of feeding seems to be affected by the
sexual eyele.

American plaice. Hippoglossoides plates-
soides (Fabr.). Growth curves from sveral local-
ities indicate distinetly different growth patterns
and it would appear highly likely that these can
be used to identify populations,

During a survey by the “A. T. Came-on"
along the eastern, northeastern and mnorthern
slopes of the Grand Bank from September 10-18
the best catches of plaice were taken in depths
of between 60 and 150 fathoms on the eastern
slope of the bank. The best cateh, 4,800 pounds
per 1/2-hour’s dragging, was taken at a tempera-
ture usually considered high for plaice. 1.96°C,
and at a greater depth 150 fathoms, than usual.
The second largest cateh, 2,700 pounds, wasob-
tained in 60 fathoms at -1.06°C.

There was evidence from this survey that
on the plateau and the 40-60 fathom slopes of the
northeastern and northern Grand Bank where the
bottom slopes vary gradually and temperatures
are uniformly low there are fairly large numbers
of small plaice of pre-commercial sizes.

A comparison of the incidence of jellicd plaice
from the 1960 survey on the northern and eastern
Grand Bank with that recorded in 1950-1952
indicates a considerable reduction in this condi-
tion. Along the eastern and northeastern slope
of the bank scarcely any jellied plaice were en-
countered. To the north the incidence was
higher, but still lower than in 1950-1952, It
would appear that in the areas where plaice were
feeding well, the incidence of jellied fillets was
lower than in areas where food was scarce or of
inferior nutritive qualitv. Another factor that
probably has ehanged the overall pieture is the
removal of many very old, slow-growing fish.

Some American plaice were found in the
“A. T. Cameron” Cruise 26 to the Labrador Shelf
(Fig. 1). The largest eatch of plaice on this
cruise was 520 pounds at 100 fathoms (Group IV,
Station 20) on Hamilton Inlet Bank, but plaice
were generally present from Group I southwards
mainly in depths of 80-125 fathoms and at bottom
temperatures from 0.3 to -0.8°C.



30

S5t 52 X 534 54 55 LLE 1] a7
8084 87 73 &7 50 52 46 69
2 R
0 L
sl lF
) *
. .
(0] -"‘ .
. L)
150 .
200 .
@ O JHAMILTON \ J
w A -~ INLET
g > . BAMK a4 s w42 -

a2 42

4
32 4Qw é
4 Be J

LLL

s 1 ¥

T I'l T T T T l T ]'_l_ll

a
o
bkl LIS L |

- 6 o a3y WP
Ll ) . sy 3B <
800 NAUTICAL MLES 349 349 —
800 LY T
00 349
Fig. 2 Hydrographic section from Seal Islands,

Labrador, across Hamilton Inlet Bank,
Aug. 2-5, 1960. A—Temperature °<C;
B-—8alinity per mille.

Hydrography. Between July 23 and
August 25 the annual 6 hydrographic sections
from southern Labrador to the southern Grand
Bank were taken by the “Investigator II.”

In the section off Seal Islands, Labrador
{Fig. 2) water temperatures close to the coast
were slightly lower than in 1959. In the offshore
area the volume of below 0°C water was less
than in 1959. For the second time sinee 1950
(the other occasion was on Aug. 6-7, 1957) temp-
eratures higher than 4°C were presentin the off-
shore deep water of this seetion.
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Fig. 3. Hydrographic section St. dohn’s - Grand
Bank - Flemish Cap, July 23-27, 1980.
A—Temperature °C; B—8alinity per mille.

In the Cape Bonavista section the tempers-
ture picture was essentially similar to that of
1959. The temperatures of the offshore deep
water, however, were higher but not as high as
in 1957 when temperatures between 4.1 and 4.3°C
were found in the offshore deep water in this
section. .

In the St. John's-Grand Bank-Flemish Cap
section (Fig. 3) temperatures of the inshore
deep water and those over the surface of the
Grand Bank and Flemish Cap were a little higher
than in 1959. The offshore deep-water tempera-
fures were as usual generally below 4°C.



In the section from St. John's to. the south-
eastern slope of the Grand Bank surface tempera-
tures were genecrally higher and the bottom
temperatures over the northern part of the South-
east Shoal of the bank lower than in 1959.

In the section over the Grand Bank, mainly
at about 75m (40 fathoms) fringing the south-
western slope of the bank, surface and boftom
temperatures over the western bank area were
generally higher than in 1959,

In the section at 275 metres (150 fathoms)
fringing the southwestern slope of the bank,
surface temperatures were higher but there was
much more cold water from the eastern branch
of the Labrador Current than in 1959. To the
west bottom temperatures were higher and more
like the usual conditions than in 1959,

The unusually warm summer produced
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higher surface temperatures than usual in the
southern sections. To the north in the deep
slope water of the continental shelf temperatures
were higher than usual in the warmer West
Greenland Current part of the Labrador Current,
but this change was highly evident only in the
Labrador section. Otherwise temperature con-
diticns on the average in 1960 were not much
different from those of 1959 apart from the
changes evident in the very variable temperature
conditions which are commonly encountered on
the southwestern fringe of the Grand Bank.

The Atlantic Oceanographie Group surveyed
the continental shelf along the Labrador coast
during August and September, and the offshore
portion of the western North Atlantic south to
Bermuda in autumn, Chemical oeceanography
wag given much attention, and plankton studies
were carried out.

B. SUBAREAS 4 AND § — BY W. R. MARTIN

Canadian researches in Subareas 4 and 5
during 1960 were carried out by the Biological
Station, St. Andrews, N. B., and the Atlantic
Oceanographic Group, Halifax, N. 8., of the
Fisberies Research Board of Canada, and by the
Marine Biological Stations of the Quebec De-
partment of Fisheries at Grande-Rivigre and La-
Tabatiére, P.Q. This report deals with the major
groundfish species of Subarea 4, cod and had-
dock, Subarea 5 scallops, and oceanographic
studies which are pertinent to ICNAF,

Cod, Gadus morhua L. Summer tagging of
cod off northern New Brunswick has shown that
western Gulf of 8t. Lawrence (4T) cod migrate
to the Laurentian Channel off Cape Breton for
winter months. Most winter returns have been
taken by European trawlers which fish concen-
trations of cod at depths of about 100 fathoms
from Scatari to St. Paul during the months of
February to May. During summer months
almost all returns have been taken by Canadians
fishing in the shoaler waters of the western Gulf
of St. Lawrence.

In order to learn whether or not the winter
concentrations of cod off Cape Breton are from
arens other than the western Gulf, cod were

tagged at 80 fathoms off Sydney Bight in early
February 1960 from the new offshore research
vessel A, T. Cameron.” Most recoveries during
February to May 1960 were taker along the
western side of the Laurentian Channel between
Seatari and Cape Smoky. European fishermen
returned 25 of these tags and Canadians returned
15. During June to December 1960, 50 of the
52 recoveries were taken from the western Gulf
of St. Lawrence, mainly off northern New Bruns-
wick and Gaspé. All but one of the returns
were from Canadian fishermen. None of these
tagged cod were recaptured across the Laurentian
Channel. Only one was returned from Nova
Scotia banks, Banguereau, in July. Western
Gulf of St. Lawrence cod appear to be a well-
defined population, living in the western Gulf
(4T) in summer, and along the western side of the
Laurentian Channel off Cape Breton Island
{eastern 4T and 4V North) in winter.

The cod surveys made in the Gulf of St.
Lawrence gince 1957 were extended to winter
months for the first time in 1960. Two January
eruises with the “A. T. Cameron” surveyed the
western slope of the Laurentian Channel from
Gagspé 1o Sydney Bight and the shallow waters
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southeast of Shippegan Island. The ‘“Haren-
gus” made one spring (May) survey cruise in the
Cape Breton areas and two cruises in the south-
western Gulf of 8t. Lawrence in June and Sept-
ember. The “A. T. Came-on” used a 41-5 and
the “Ha engus” a 36 otter trawl. All tows were
30 minutes in duration, Comparative fishing
with these two research wvessels indicated that
fishing efficiency of the “Cameron” for cod is
11/2 times that of the “‘Harengus”’, and‘‘Cameron”
surveys were adjusted accordingly, Except for
one tow east of Orphan Bank which caught
1,200 cod in 55 fathoms, winter catches were con-
centrated between 100 and 125 fathoms at bot-
tom temperatures of 2° to 4°C. The largest
numbers of medium-size cod per tow were found
along the Laurentian Channel north of St. Paul
Island and off Sydney Bight. Winter fishing
in the Gulf, in keeping with the results of recent
taggings, is showing that commercial-size eod
migrate to deep water and south in late fall. It
also showed that very small cod (0 and 1 age-
groups) were still present in shallow water off
Shippegan Island in January, at a bottom temp-
erature of -1.5°C. In late spring (May) cod in
the Cape Breton ares were scattered over a wider
depth range than in winter. Medium-size fish
(39-68 em) were caught in approximately equal
numbers at all depths from 15 to 125 fathoms
and af temperatures of 0° to 4°C. Small-size
cod (up to 38 em) were more numerous in shoal
water. Later in the spring (early June} small
cod were found in still larger numbers in shallow
water in the Gulf, Medium-size cod appeared
to be present in larger numbers in both shallow
(15 fathoms) and deep (60 fathoms) water at
temperatures ranging from -1° to 3°C. In the
fall small cod were found mainiy in shallow water
at bottom temperatures of 6° to 8°C. The
medium-size cod had moved to deeper water
and were found mainly at depths of 50 to 70
fathoms, at bottom temperatures of 0° to 1°C.
These observations show that market-size Gulf
cod are concentrated in narrower depth and
temperature ranges in winter than in late spring
or early fall. They also show that small eod are
found in shallow water at all seasons, at bottom
temperatures of -1.5° in winter and at 7°C in
early fall.

Diurnal variations in eod feeding and eod
catches by otter trawl were observed off Grande-
Riviére, Quebec (4T) in the summer of 1960.
Fewer and larger cod were caught at night In the
second half of the season, indicating vertical
migrations of smaller cod (less than 51 em) at
night. The number of fish caught was related to
the oceurrence of euphausiids and possibly
herring in the stomachs. Vertical migrations of
food appear to affect movements of cod off
bottom.

Quantities and sizes of cod disearded at sea
by small otter trawlers were assessed by making
five sea trips on commercial draggers during the
period June to August 1960. The draggers used
nylon codends of 4 3/8-to 4 1/2-inch mesh size,
and no chafing gear on top of the codends. Dis-
cards were 6 to 169 by number and 2 to 89
by weight. This was comparable with 1959
when discards for nine trips amounted to 1 to
229% by number and 1 to 119, by weight. There
were differences between the two years. In
1960, fishermen used nylon eodends rather than
manila, and thereby raised the 509, retention
length by about 3 em. In 1960 smaller fish were
retained for landing; the 50% cull point was re-
duced from 44 to 42 em. These changes would
normally reduce discards to almost nothing.
However, 4-year-old eod, the age-group most
affected by diseards, were about half again as
abundant in 1960 survey catches as in 1959,
and as & result, discards did not decrease appreci-
ably in 1960.

The summer otter-trawl fishery for cod in the
soutbwestern Gulf of St. Lawrence (4T) has been
sampled for more than a decade. Data on age
composition of the landings are plotted in Figure 1.
It is obvious that a major change in the ages of
landed fish has oceurred between 1949 and 1960.
In the earlier years, up to 1952, the ages of the
fish were well spread out between ages 3 and 14,
However, since 1955 there have been few indivi-
duals over 10 years of age, and in 1960 there were
foew over 7. These changes are helieved to have
resulted from greatly increased fishing effort
by Canadian and European fleets on this popula-
tion. The only dominant year-class that can
be followed in these landings for more than two



years is the one spawned in 1950. Recent results
show that the inereased intensity of the fishery

rapidly reduces the size of each year-class, and
even the stronger year-classes contribute to the
commereial fishery for very few vears.

1949
{180 fish)

1950
(211 fish)

1951
(639 fish)

1952
{366 fish)

1958
(519 fish)

Sample

1956
(416 fish)

of

Cent

1957
(579 fish)

Per

i958
(737 tish)

1959
{491 fish)

1960

4" 6 '8 10 128 14 16 18 20

Age Group

Ege composition of cod landed by small
otter trawlers, August to October, at
northern New Brunswick ports from the
Biy of Chaleur area of Division 4T, for
the years 1949-1960. Numbers of otoliths

examined are shown in brachkets,

{283 Ots. Stroi.!}
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Cross-sections of otoliths from 10-year-old
cod, taken in 1957 and 1959 from the Gulf of

8t. Lawrence {(4T), were examined for growth
inerements. 'The results conformed with, and
supplemented, age-length data in showing faster
growth in the period 1954 to 1955 than in the
years immediately before and after. This period
of fast growth corresponded with years of greater

availability of mortbund herring as food for eod.

Mortality estimates for Division 4T cod
are being examined by se eral methods. Fishing
effort is being related to cateh per unit effort in
numbers, to changes in abundance of year-classes, —
and to tag returns. For the latter study, the
results of a tagging experiment in 1955 and 1956
are available, and additional taggings by St.
Andrews and Grande-Riviére Stations are con-
tinuing to supplement these results. The 1959
tagging in Chaleur Bay was repeated in August
to Qctober 1960 when 1,500 ‘otter-trawl’ cod
and 200 ‘line’ cod were released.

The results of most of these studies and
analyses of statistics and sampling of commercial
landings are being used for an assessment of the
effects of various mesh sizes and different fishing
intensities on stocks and landings.

Increased otter trawling by Canadian and
Kuropean vessels has resulted in higher total
landings from ihe Division 4T cod population.
However, the more intensive fishing hasg reduced
the abundance of large, old ecod. This is seri-
ously affecting salt-fish operations which depend
on the larger sizes of eod. Landings per unit
effort by fresh-fishing draggers have also de-
creased significantly over the past 10 years.

Commereial catehes of cod from Division
4T were unusually low in 1960. This appeared
to be due to the thicker cold-water layer which
enabled cod to spread out to a greater extent
than in 1959. With reduced abundance and
availability of 4T cod, draggers shifted part of
their operations to Division 48 cod in 1960.

Studies of survey and commerecial catches
of Division 4T cod permit forecasts of the 1961
fishery. Three-year-old cod will escape if 4 1/2-
ineh nylon codends are used by Canadian drag-
gers. Four-year-old cod (1957 year-class) will
be relatively abundant. A large proportion
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will be caught by the nets and with the same
commercial cull size as in 1960 about half of
these will be retained for markets, to econtribute
about 2057 of all cod landed by draggers. The
remainder will be discarded. Five-year-old eod
(1956 vear-class) are expected to be dominant,
contributing about 40%, of those landed by drag-
gers.  Fish 8-vears-old and older will constitute
less than 109, of total ]Jandings. The average
size of all cod landed 18 expected to be about one
eentimetre shorter in 1961 than in 1960Q.

Haddock, Welanogrammus aeglefinus (L),
Winter tagging of Nova Seotia bank haddock was
repeated in 1960 in an allempt to define popula-
tions and their movements; 601 tagged haddock
were released on Western Bank in March. Re-
turns have been very low, with all from offshore
banks near the region of tagging, mainly in the
month followimg tagging.

sSurvey eruises in 1959 and 1960 from the
Gulf of St Lawrence 4T) to Emerald Bank
(4W} have provided information on abundance
and distribution of various sizes of haddock. In
winter, catches of haddock in the eastern areas
were small and confined to deeper water along
the Lawentian Channel and the Gully between
Sable Island and Banguercau., Throughout the
region east of Western Bank haddock were
virtually absent from the cold waters on top of
the banks, where they are found in summer.
Largest catches were obtained from depths of
about 45 to 70 fathoms, in the vieinity of Western
and Kmerald Banks, Tn 1959 the cold-wafer
layer extended deeper than in 1960, and as a
result, haddock were gencrally deeper and more
concenirated in 1959 than in 1960.

Otter-trawl landings of Diwvision 4W had-
dock have been sampled for lengths and ages
during the February-April quarter since 1948.
Mean length at age hag shown a marked decrease
over the past 12 years. For example, mean size
for 7-year-old haddock was 60 to 64 em in 1948-
50 and 53 to 55 em in 1958-59. Similar decreases
have been apparent for all ages from 5 to 8.
Kxamination of size-frequency ranges for the
various age-groups indieates that the change has
been a result of decreased growth.

Low availability of pre-recruit sizes and lack
of unusually strong vear-classes currently in the
fishery show that total haddock landings from
Divisions 4T, 4V and 4W are likely to drop below
average during the years immediately following
1962. The strong 1952 year-class is no longer
of mueh importance to the fishery, The 1955
year-class whieh is now dominant does not appear

to be of more than average strength. The 1956
and 1957 year-classes, now entering the fishery,
are of about average strength. Survey results
wdicate that the 1958 and 1959 vyear-classes,
which will enter the fishery in 1962-63, are small.

Other Groundfish. Less intensive studies
were carried out on Ameriean plaice, Hippo-
glossoides platessoides (Fahr) In Division 4T,
halibut, Hippoglossus hippoglossus (L.) in Divi-
sion 4V and 4W and pollock, Pollachius virens (L.)
in Division 4X.

Gear Selection. A comparative fishing
experiment was carried out in June to determine
the effects of gear selectivity on length and age

composition and on growth of cod. The M. V.
“Harengus' fished as an otter trawler alongside
a b5-foot commereial longliner elose to the coast
of northern New Brunswick (4T). There was a
marked difference in length compositions of
fish. The longlines took a much larger proportion
of large cod {(over 70 em) than the otter trawl.
The longline eateh contained a larger number of
fish aged 8 yoars and over, but comparable
numhers of younger fish, with the 1954 year-class
dominant for both gears. The growth curves
showed no consistent differences.

The mesh selection of a cod trap was exam-
ined at LaTabatidre, Quebee (48). Cod released
by a 4 1/2-inch nylon back were caught by a
secondary 3-inch back. The sclection factor was
4.3, with 509 released at 49 cm. As in previous
trap experiments, the selection factor was higher
than that observed for otfter trawls with com-
parable ecodend mesh size.

The selective properties of a large-mesh
(average 4 7/8-inch) double-strand, synthetic,
Courlene codend were studied by eatching re-
leased fish in a small-mesh cover during half-
hour survev tows. Selection factors of 3.7 to
3.9 for cod, 3.3 for haddock, and 2.0 to 2.1 for



plaice were shightly higher than for manila. On
this basis, the mesh size cquivalent to 4 1/2-inch
manila would be 4 1/8- to 4 3/8- inch Courlene
for roundfish. This ig elose to the 4 3/8-inch
equivalent preseribed by Canadian cod and had-
dock regulations for double-strand, svnthefic
twines.

Sea Scallop, Placopecten  magelloncus
(Gmelin). Three sea trips were made to
Georges Bank (5Z) in 1960—two on commereial
gecallop draggers to observe industrial practices
and one on the U.S. Bureau of Commercial
Fisheries’ M. V. “‘Delaware’’ to observe methods
of investigation. One commercial hoat used
drags with 4-inch rings, the rest, 3-inch, and all
found scallops abundant. Some hoats regularly
took enough scallops by dragging for 2 to 3 hours
in the morning and for 3 to 4 hours in the evening
to keep their shucking crews busy 24 hours a day.
This practice, called deck loading, resulted in
digeards suffering longer air exposure and more
mechanical damage (10 to 209, killed) than in
normal fishing operations. The 509; cull point
stayved at 95 to 100 mm shell height, and the pro-
portion, by count, of discards in the cateh re-
mained high, but not as high as in 1959. The
fishery depended almost execlusively on  one
vear-clags (either 1954 or 1955). More recent
vear-classes seem much less abundant and a drop
in landings has been predicted for 1961. Studies
of spawning and early life-history were initiated
in 1960, which should help explain year-to-year
differences in the suceess of reproduetion.

There was evidence of mass scallop mortality
on one part of Georges Bank.

Experiments have shown that the lifetime
of cluckers (attached empty shells of seallops)
is longer than formerly supposed. This decreases
our estimate of the normal natural mortality rate
which is so important in population studies and
in forecasts of conservation wvalues of various
fishing practices. Other experiments, still under
way, are exploring the cffects of air exposure in
contributing to deck damage and the mortality
of discards after they are returned to bottom.
They can withstand freezing if not jarred, but
jarring when frozen kills them. Many hours of
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alr exposure at temperatures just above freezing
is not harmful but desiccation is very damaging.

Hydrography. The monitoring sections off
Halifax and across Cabot Strait were covered
three times in 1960, The temperature and
salinity distributions of the section off Hahfax
are given in Figure 2. The bottom waters of the
Scotian Gulf and over Emerald Bank were colder
in February 1960 than at the same time in 1959,
but warmer in May and November 1960 than
during the previous year. Along the edge of the
continental shelf the waters were warmer in 1960.
At all times in 1960 the ohserved temperatures
on the bottom on the continental shelf were
below normal.

In Cabot Strait, the deep, warm layer had
regressed during the first half of the year but
inereased in volume during the last 6 moutbs
while its maximum femperature had increased.
The zone on the glopes covered by water between
1.0 and 4.0°C seemed to be slightly deeper than
in the last few years.

Over the Magdalen Shallows the distribution
of the eold-water layer was ecqually extensive
during the spring seasons of 1959 and 1960. In
the late summer the ecold-water layer did not
dissipate as rapidly in 1960 as in previous years.

Study of the seasonal and long-term vari-
ations of temperatures was contipued al moni-
toring stations along the southern Canadian
mainland. In 1960 the surface coastal waters
were warmer than in 1959. The increase in
temperature was gencrally greater during the
first 6 months as compared o the remainder of
the year. However, in the Bay of Mundy area
and along the outer coast of Nova Scotia at
Sambro Lightship, the 1960 tfemperatures were
below the 1950-1959 average. The surface waters
in the Gulf of 5t. Lawrence were featured by un-
usually high summer temperatures and rapid
cooling in late autumn., Considering long-ierm
series of temperature observations il 1s estimated
that the cooling trend experienced daring the
last few years is continuing in most areas for the
surface and the bottom waters.
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The results of drift-bottle experiments over
large areas such as the Gulf of St. Lawrence, the
Gulf of Maine, the Bay of Fundy and the western
sector of the Scotian Shelf made possible an
assessment of the seasonal and in some cases
year-to-year variations in the surface circulation.
During one survey the drift-bottle experiment
was augmented by the release of drift poles and
markers and by geomagnetic electrokinetograph

measurements.

A heat budget study of the waters of the
Gulf of St. Lawrence was earried out to elucidate
our concepts of adveetion in the area and of the
formation and dissipation of the cold-water layer
which may be at times an environmental harrier
for certain groundfishes.
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The submarine geology program initiated
in 1959 was continued during 1960 with emphasis
on the Laurentian Channel and the Bay of
Fundy.

An oceanographic and seismic survey was
undertaken during August and September,
covering sectors of the Scotian Shelf and of the

Gulf of St. Lawrence.

Plankton. From June to November 1960,
98 plankton tows were made off Grande-Riviére,
Quebee (4T) with a Clarke-Bumpus sampler.
Mean volumes of total plankton were about
0.3 ml/m3, two to three times less than in 1959,
This was possibly due to slower warming and
generally eolder mid-water temperatures in 1960.

II. Danish Research Report, 1960

A, B AND C BY PAUL M. HANSEN, D BY FREDE HERMANN

A. COD-WEST GREENLAND

1. Young Stages.
a. Occurrence of Cod Eggs.

In the period January to June, hauls with a
1 m stramin-net were made in the Godthib
Fjord area, both in the surface (100-50 m wire
out) and in deep water (400, 500 and 600 m wire
out). No cod eggs were caught in January and
February.

On March 16th the first eggs were caught in

the inner part of the fjord, near the most import-
ant spawning grounds. In hauls with 100-50
and 400 m wire out, 46 and 45 eggs were taken
respectively.

On April 11th, 803 and 77 eggs were taken
at the same place with 100-50 and 400 m wire
out respectively, this was the largest number of
eggs taken in the fjord in 1960. Thus, as in
1959, the numbers of eggs taken in the Godthab
Fjord area in 1960 were rather small. Also, in
the coastal area at Godthib few eggs were taken,
the best haul (100-50 m wire) containing 140 eggs.
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1960
Gadus callarias
100 - 50 ~ 25 m.w

Fig.1.  Numbers of cod larvae caught per 30
minutes step-haulg (100-50-25 mw.) with
the 2 m stramin net, 1960.

On April 30th three hauls (100-50 1 wire)
were made on the Fylla Baok section (1D). Be-
tween the bank and the coast 46 cges were taken,
while on the middle of the bank 22 eggs and over
the western slope of the bank 3457 eggs were
laken. At the last-mentioned station 545 egps
and 5 larvace were also taken, in a haul with 600 m
wire out.

b. Occurrence of Cod Fry.

Owing to cngine trouble the “Dana’ eould
not work in Greenland waters in 1960 and the
work in the Davis Strait, during July had to be
carried out from the cutters “Adolf Jensen” and
“Sujumuwt”. On four seetions, recommended
hydrographical observations and hauls with 2 m
stramin-net were made.  The hauls were made
with only 100-50 m wire out. It was impossible
to work the westernmost stations normally taken
from the “Dana’™, with these small vessels
{Figure 1). On the southernmost secetion the
occurrence of frv was better than in most of the
previous years, the largest numbers being found
between 65° and 66° N. Lat. Tbe number of
larvae, however, was not particularly large on the

different stations, and 1t iz therefore rather
difficult to predict the importance of the 1960
vear-class to the future fishery. It is, Lowever,
very likely that this year-class can not be con-
sidered a rich vear-class, but ratber, a medium
one,

¢. Occurrence of Small Cod of Age-Groups

I, IT and III.

In 1960 nine samples of small cod of the age-
groups Ito IV were colleeted. The length fre-
quencies are given in Kigure 2. The samples
a-h were all taken in the area south of Godt &b
(1D, ca. 64°N. Lat,). Sample 1 Is from the
harbour of Christianshab (1B, ca. 68°50'N. Lat.),
while samples a -f are from catches with a shrimp
trawl (ca. 250 m depth) during January, Fehro-
ary and March, samples g, h and 1 were caught
with a hand seine from the shore during June,

July and August.

%

10

Fig. 2. Length frequency curves for young cod

(I to IV- Gr,) from coastal waters, 1980,



Age-group I {1959 vear-class) oceurs in small
amounts in samples a, ¢ and i and is not repre-
sented in the other samples. Age-group II
(1958 vear-class) is strongly represented in all
samples, which is rather surprising, because this
year-class, in the previous year, was present in
only one sample from 1F. Age-group I1I (1957

year-class) 18 strongly 1‘epresen‘oed in 4ll S&MD]@S
with the exception of sample h. This year-class
wag also strongly represented in the samples from
1958 and 1959, Otoliths of 199 cod (sample a)
were taken for age determination. The mean
lengths of cod bhelonging to age-groups II and 11T
were 20.1 and 27.6 em.

2. Commercial Fish, Coastal Waters and
Offshore Banks.

a. Age-Composition.
Offshore Banhs.

Otoliths of 3134 cod were collected from the
offshore banks: 1459 from catches by handline
and 1675 by longline. All catches were faken by
the “Adolf Jensen” and ‘“Sujumut” and were
distributed, according to divisions as follows:

Division Handline Longline
1B 253 291
1C 565 634
1D 651 750
iF 234 830

The stations where the experiments have
heen carried out are shown on the map, Figure 3,
while Figure 4 shows the age and length distribu-
tions, The lengths are given in 5-cm groups
and the length distribution curves include aged
as well as {agged cod and cod which had only
been measured. In order to compare age com-
positions and length distributions of handline and
longline ealches, both gears have been used on
eight different stations. From the figures it is
evident that the handline catches consist of
vounger and smaller cod, than the catches taken
by longline. The differences in mean ages and
mean lengths are given in Table 1.
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Fig. 3. Position of samples of offshore caught
cod, 1960.
TABLE 1
Sample Liong- Hand- Liong- Hand-
line line line line
No. Mean Age Mean length cm.
1 8 08 5.85 793 62.6
2 10 .69 9 .47 70 .4 770
3 10.06 8.28 76 .0 -~
4 8.65 %.01 PN 3.9
8 9 52 6 .86 TH 7 G8 .2
10 1011 8.3 83 .4 8.1
11 11 .60 9.74 ¥3.3 79.9
2 (68,9

12 10.94 812 73

It appears from Table 1 that the mean ages
as well as the mean lengths are higher for cod
taken by longline than for cod taken by bandline.
Age-groups younger than ihe V-group amount to
209, of the handline catehes, but only to 11.29%
of the longline catches.
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offshore caught cod, 1960.

b. Inshore Waters and Fjords.

From the coastal area and the fjords, 4613
cod from 24 catches were aged. The results are
shown in Figures 5 and 6.

The sumples are distributed according to
divisions as follows:

90

Age - and length distribution of samples of

Division

1A
1B
1C
1D
1E
1F

q
110 CM

e HAND LINE
~—LONG LINE

Sample Number
13, 14
15, 16, 17
no samples
18,19, 23 10 36
20, 21
22



41

56 52 50 ) oo
IAKORS AN [ |
! [
CHRISTIANSHER I~ 1 ] : ~
— : | 18 -{20
- ~ B ﬂ © ) Juty: 200 spec,
Wk % - 1isel. .n 0
20 Sept.. 95 spec.] B s
N i - 19 .
— ~ Sept.: 199 spec |40
5 7). - —20
Ayug.-Oct.:539 specf - ” -
- . o

il __n |

o[- 16 ]
Aug.-Sept. 677 spec |

o ] ks j{ B E ﬂ Io t 191.2—1 ki
. ] fa > _l | - ct.. spec,|
0__.I1| I | . X \ s tPuamal 3 / C fma o

B2y mn:nh -- .

20 7]
May-June: 179 spec. |

SHIDLBUNSER B

LETTAPY D e

" L ~ ]
20 Yy SRV - indg fr 22 |y,
July-Au0:200 spec, T 2 Sept.:69 spec|
3 [ Ij T \ n.hml / 7 0
Myw X IO XV AGE GRCUPT YW X IIr XVII AGE GROUPS
Fig. 5. Bge distribution of samples of cod from inshore waters, 1960.

575553 S0 47 42
[ [ |
3 | | 1

57 55 53 50 l.? 42 S/
|
1

t 1
b )]

ul 1 ! 7] | )

! ' o | | 23 ] -; ) ! ! 2_9 —20
] g 1 April:120 speg] | ! £ E Oct.: 156 speg)
I I-['I-. ) L 1 — Q

2] = 30 29
April: 132 spec|| | E EI Nov.: 91 spec|
| I ] ’
LT 1383_1 oo

L _ ov,: speg,

N 2 ] 0

| June:222 spec.|| ¢ [ —E0

B i 24 g

- — April: T spec.|

B i 20
| ﬂnn..- 1

- 26 4

July: 78 spec,|

. 2_7 -

: July: 198 spetz

j nln |

i »

- St "

B ept. 219 spec | N A 36 a0

L - | April: 126 spec.| .
. . “Fredarikshdb 9
ML X IM TN AGE GROURS EYY X XM TYH AGE GROWS

Tig. 6. Age distribution of samples of cod from the Godthasb Tiord area, 1960,



42

The 1947 vear-class predominates in ounly
two samples (13 and 29), and is below 20%, in all
other samples, except No. 22,

The 1953 year-class is strongly dominating
in a sample from Division 1A (No. 14} and in the
samples from the northern part of 1B (Nos. 15
and 16). It is also well represented in samples
from the coastal region of 1D, where if is the
predominant year-class in samples No. 26, 30 and
31. It is very poorly represented in the inner
part of the Godthib Fjord, where the 1952 year-
class predominates in samples Nos. 33, 34 and
35. Outside the Godthab Fjord, the 1952 year-
class has been poor. In the two samples from
1E the 1953 year-class is strongly represented in
No. 22 and predominating in No. 23

The 1955 year-class is abundant in some

samples from {he Godthab Fjord. In a sample
from the inner part of the fjord (No. 36) it pre-
dominates with about 30 percent and in another
sample (No. 33), from the same place, it amounts
to about 22 percent.

The 1956 year-class predominates i seven
samples, three from the mouth of the Godthib
Fjord (Nos. 24, 25 and 28), one from the middle
part of the fjord (No. 32), two from the southern
part of 1D (Nos. 18 and 19), and one from 1E
{No. 20). In two other samples (Nos. 27 and
28), from the mouth of the Godthab Fjord, it is
represenied by more than 309.

The rich vear-class 1957 has not yet entered
the commereial catches. This year-class pre-
dominates with 56.76¢, in a handline catch (No.
28) from the mouth of the Godthib Fjord.

3. Maturity.

Age at first maturity is determined by means
of the otoliths of all aged, mature cod. Large
amounts of material for such determinations are
available for only the 1947 year-class. The age

at first maturity for this year-class is shown in
Tabls 2.

The data are given separately for the follow-
ing regions: coastal area north of 63°N., coastal
area south of 63°N. and West Greenland Banks.
It appears from the table and also from previous
data, that males as a rule mature earlier than
females.

Table 2. Age at first maturity of the 1947 veap-class
of Greenland cod in 1960,

Coastal area north of 63°N.

Males Females
Age
Imm. No. o/°° No. O_/'oo
6 7 68 8 62
7 42 408 41 318
8 42 408 52 403
9 10 97 26 202
10 2 19 2 16
Total 103 129
Mean Age 7.5 7.8
Coastal area south of 63°N.
Males Fermales
Age
Imm. No. ®/eo No. *foo
6 8 308 3 214
7 11 423 6 429
8 6 231 4 286
9 1 38 — —
10 — — 1 71
Total 26 14
Mean Age 7.0 7.3
Banks off the west coast
Males Ferales
Age
Imm, No. ? /oo No. °/oo
6 76 169 17 46
7 235 523 167 453
8 115 256 154 417
9 20 45 20 79
10 1 2 2 5
11 2 4 — —
Total 449 369
Mean Age 7.2 7.5

4. 'Tagyging Experiments.

In 1960 a total of 4575 cod were tagged in
West Greenland waters, 2882 on the offshore
banks and 1693 in coastal waters and fjords.
The distribution is as follows:

Coastal waters

Division Offghore banks and fjords
1B 611
1C 1105
1D 1147 866
1E 19 —

1F —_ 432



White Petersen discs were used for all
tagging on the banks. In the coastal waters and

fjords 731 cod were tagged with the white Peter-
sen dises, while 545 were tagged with hydrostatie
tags and 43 with red plastic tags.

At present the bulk of the expected recap-
tures have not been received.

B. Redfish.

A fishery with shrimp trawl for small red-
fish was carried out in continuation of previous
vears’ experiments in the Gedthab Fjord (1D).

Tables showing the length distribution of the
samples will be presented in the Sampling Year-
book Vol. 5, 1960. The total catch was 9997
redfish. Hauls were made in all months with
the exception of May, June and August. In
December two hauls were made, while in the
other eight months only one haul was made.
281 large redfish eaught in pound nets, or with a
hig jig, in the Godthab Fjord, were tagged with
white Petersen dises.

C. Greenland Halibut.

Investigations on the Greenland halibut
have been carried out in Umanak Fjord and
Disko Bay (1A), in the Godthib Fjord (1D)
and in Lichtenau Tjord (1F). A total of 173
specimoens were tagged.

D. Hydrographic Conditions off Woegt

Greenland, July 1960.

Fig. 7 shows the position of the hvdrographic
stations worked by M/C *Adolf Jensen" and M /C
“Sujumut’” in July 1960, and the distribution of
temperalure at 50 metres,

The bhydrographic situation ig further illus-
trated by the scetions I, 1f and TIT in figures
8, 9 and 10.

The observations show that the aretic
component of the West Greenland current as
usual was found off the slope of the banks. This
component was, however, not very well developed
and the minimum femperafures in ifs core were
higher than usual. The warm atlantie com-
ponent of the current, which is mainly found
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as an undercurrent was very well developed and
carried water with temperature above 4° as far
north as 67°N.

The temperature conditions off West Green-
land were thus verv favourable at t.is time,
being probably the highest found in the last ten
yesars.
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Fig. Il.

Yearly variation of temperature, Jan.-
Nov. 1960 at a fixad station at the entrance
to Godthaab Fjord.

In April and June the Fylla Bank section was
worked by M/C "Adolf Jensen" and also at this
time of the year the temperatures were higher
than usual. Over the shallow part of Fylla Bank
(40 metres) the temperature was thus on April
30, 1°6 and on June 30, 2°6.

The station at the entrance of Godthib
Fjord (64°07" N - 51°53’ W) was worked 8 times
dzring 1960. The variation of the temperature
throughout the year at this locality is sho~n on
fig. 11. The figure shows that in Februarv an
inflow of cold bottom water with negative temp-
eratures took place, but apart from this short
period, warm econditions prevailed. Speciaily
in November a strong inflow of very warm hottom
water seams to have taken place.
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III. French Research Report, 1960
BY J. ANCELLIN '

A number of hydrographic obrcervations
were made by the frigate "'I’Aventure” in Sub-
areas 1, 2, 3 and 4. Especially to be noted is a
section of nine stations with data from bottom
to surface along the Polar Circle across the Davis
Strait, 19th-20th September, 1960.

Due to bad weather conditions, only two
gtations could be worked (on the 7th and Oth
November) of the section planned for the return
trip from Newfoundland to Cherbourg.

The results of this bydrographie work will
be published in "“Bulletin de Comité Central
d'Océanographie et d’Etudes de Cotes” (Service
Hydrographique de 1la Marine, Paris).

Statistics concerning the French trawl fisbery
in the Convention Area have been collected.

The total cateh in 1960 was about 46,000 tons
of cod (landed weight of salted cod); this is &
slight increase over the preceding years. It is to
be noted that an important fishery of cod took
place in Divigion 2J (Labrador) during the sum-
mer, especially in June, which for this month
amounted to 4,600 tons salted weight,.

In- 1961 the new Fremch research vessel
“Thalassa™ will be operating in the Convention
Area. |

A preliminary report on sampling of eod
carried out on board a French trawler early in
1961 (March-April) in the Gulf of St. Lawrence,
off the east coast of Nova Scotia and the south
coast of Newfoundland, has been prepared and
circulated as Document No. 33 for the 1961
Annual Meeting.

IV. German Research Report, 1960

A. COD INVESTIGATIONS!
BY ARNOC MEYER

Subarea 1

The year 1960, with landings of 92,393 tons
(87.4% cod and 54.7%, redfish), was the best
yoar up to now for the German Greenland fishery.
As the cod catch off East Greenland—15,378 tons
—was almost the same as off West Greenland, 1960
proved also to be the best year for cod since the
beginning of the German fishery off Greenland.

1. Woest Greenland (Division 1C-1E)

The fishery off West Greenland came to an
end around mid-January, and, due to the good
fishery off Labrador only began again by the
end of March, and then as a fishery for redfish.
Large quantities of cod were only caught from
the end of April, and no information on the age-
composition of the spawning stock can therefore
be given.

From April to July the rich 1853 year-class
predominated in the catches, as expected, with

519, (Fig. 1). The 7-year old cod had reached
an average length of 70.7 em. The two younger
year-classes, 1954 and 1955, were the next richest
with 12 and 11% respeetively. The older 1950
and 1947 vear-classes, which have hitherto been
the more important, were met in the area of
Noname Bank where large landings were made
in June. The 1950 year-class, with a mean
length of 79.1 c¢m, accounted for 17% and the
1947 year-clags (81.7 cm) for 199, following this,
the mean length of the total catch reached 75.3
cm, which is a high figure for West Greenland.

In the large December landings, the younger
1954, 1955 and 1956 year-classes predominated
for the first time, totalling almost 70%. The
1955 year-class was the strongest and, at the
termination of the fifth feeding season, had
reached a mean length of 65.0 em.

The spring concentration of the older year-
clagses on the southern banks off W. Greenland

MTables showing length and age distribution wiil be published in Sampling Vearbook Vol. 5.



46

appeared again from the “Anton Dohrn’ catehes
in the Dana Bank area. Some of the younger
cod, which as a rule concentrate for spawning
later in ihe scason, were still found spawning at
tbe beginning of May in this area. A scouting
trip provided further data on the maturity and
spawning conditions at the end of April. On the
Lille Hellefiske Bank, where the limit of the ice
was along the northern edge at the end of April,
859, of the cod between 110 and 190 m were still
immature; of the remainder, 87% of the mature
cod were post-spawners and 139% spawners. In
the area of Fylla Bank, 150-300 m depth, 379%
were immature; of the mature cod, 179, were
approaching spawning, 309 were spawning,
and 539 had already spawned.

Commercial Samples

(709) =----=Fylla- Banana (April-July)
(75.3)0— -0 Noname (June)
(675)«—= Banana {Dec.)

A
year-cL 1954 52 . 50 48 46  older
1 Anton 58]
L3OO r:’\ (713) «----+ Dana (May}
| r"" \I
100 VA e PaN
o v \\——4’ Mooy
yearcL 1954 ¢ 82 50 4B 46  older
500 tl
\ Scouting Trawler
! \ (637) ----= Little Hellet, (April}
L300 / A {68.8) o—=—o Fylta {April)
AN
/ W
/ Vi
w0 [/ i
= !br_m_ -
Year-cl. 18954 b2 50 48 46 older
£ A s i
\ : ing Trawle .
/!‘\ Fiskenaes Bank (Aprii}
. TN (597) -+ 170 m
00 A /A (756) o——o 230-320m
A A
foNn
100/ \. _}4{" \ A

— K"““\ AN g
year-c|, 1964 52 50 48 LG older
I Scouting_Trawler

{633)s-—~ Dana {Aprit)

i {63.6)o—== Nanortalik (May)

. A
100 ',-" \‘\h J W
- . < P

year-cl. 195 52 50  48° 46  older
Fig. 1. West-and South Greenland. Cod. Age
composition, average lengths in brackets,

Experimental hauls in the area of Fiskenaes
Bank showed clearly that the ripe cod were mainly
coneentrated on the outer slope of the bank
and In deeper water. On the inner slope of the
bank, 170 m, 809, of the cod were immature,
whereas on the 5.W. slope, 230-320 m, 729, were
mature. Spawning here, as well as on Dana
Bank, was more advanced than on Fylla Bank;
on Piskenaes Bank 749, and on Dana Bank
8397, had already spawned. Maturity and age
investigations further revealed that the follow-
ing percentages of the various year-classes had
reached full maturity: 1956—0; 1955—2; 1954—
31, 1953—58; 1952—44(1), 1951—75; and 1950—
8897,

Contrary to 1960, fishery was earried out in
Subarea 1 through the whole of the winter
1960/61. A successful cod fishery developed in
1D and 1C by the end of February 1961, in spite
of heavy icing on the trawlers and obstruetion
to the fishery by low temperatures (-20°C).
First and foremost, great concentrations of
spawning eod were encountered in March and
April at the surprisingly great depth of 350-
550m.

The lower limit of the spawning coneentra-
tions was in no way established at 550m, but
trawling was not possible below this depth due to
adverse bottom eonditions. At this depth the
cod were just as dense as at 400m. 'The location
of spawning cod at the depth of 550m, and even
lower, may indicate that all previous scouvting
for spawning concentrations off W. Greenland
remained unsuccessful because the search was not
carried out in sufficiently deep water or far
enough to the west. The frequently established
western distribution of eggs and larvae in the
Davis Strait further indieates that the spawning
area of the West Greenland eod reaches still
more to the west, off Fylla and Banana Banks,
than observed by German trawlers in 1961, and
that spawning, ineluding pelagie, occurs in the
warmer water of the left braneh of the West
Greenland Current flowing towards Cumberland
Sound. The age composition of the 1961 spawn-
ing concentrations will he eonsidered in the 1961
report.



3. South Greenland (Division 1F)

The fall concentration of 7-year old cod of
the 1945 and the 1950 year-classes promised a
successful fishery off S. Greenland in fall and
winter, as in the years 1952/53 and 1957/58
during the Farvel season. This promise has,
however, not been fulfilled. Although oceasion-

ally, large concentrations of 7-year old cod of the
rich 1953 vear-class were found between Cape
Farvel and Nanortalik, these concentrations were
so strongly mixed with smaller and younger cod
that the trawlers turned to the more rewarding
fisherv for redfish off 8. Greenland.

In the beginning of May, a seouting trawler
made rewarding cod catehes close to the ice
border at Nanortalik Bank, in which—as could
be expected—the 1956, 1953 and 1950 year-
classes predominated, with 26, 38 and 129 respec-
tively. The maturity investigations showed
again that 889 of all ecod caught here in May
were immature, and, contrary to the west coast,
that the eod off S. Greenland {and off E. Green-
land) mature considerably later, as appears
from the following summary:

Percentage numbers of immature and mature cod
in the individual year-classes and ages off S. Green-

land.

Year-class Age Immature % Mature ¢,
1956 4 100 0
1955 5 100 0
1954 6 100 0
1953 7 &89 11
1952 8 88 12
1951 9 82 18
1950 10 77 23
1949 i1 60 40
1947 13 27 73

TUp to 129, of the mature cod in the catches
had completed spawning. Again, not a single
spawning or pre-spawning cod was observed in
the area Farvel-Nanortalik, although at the
same time spawning cod were found in the neigh-
hourirg areas (S.E. Greenland and Noname
Bank). This once again confirms the earlier
observation that no spawning occurs on grounds
off 8. Greenland hitherto fished, which can also
be concluded from the hydrographie conditiops.
The most recent observations off W. Greenland
may indicate the possibility of a 8. Greenland
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spawning farther from the shore, either pelagic or
on the lower part of the steep slope in the region
of the warmer Irminger Current. The post-
spawners caught at the beginning of May on
Nanortalik Bank are noticeable on their return
trip from the K. Greenland spawning grounds
(ef. tagging results).

3. East Greenland.

The 1960 landings from K, Greenland total
49,421 tons, of which cod (15,000 tons) is the
highest since the beginning of the fishery in 1955.

In 1960 the rich 1950 year-class was also
the most important in the late winter catches
off Angmagssalik, and in the fail catches from
the Dobrn Bank; however, it was reduced from
529, to 389, in the former region, and from 419,
to 315 in the latter. During 1960 the importance
of the 1953 year-class increased (see Fig. 2),
particularly on the difficult fishing grounds off
S.E. Greenland where this year-class was the
strongest in the spawning season, March-April,
(2897), and during the summer (389).

The spawning off Tordenskjold occurred
from mid-March to early May in 1960, with its
maximum in the first half of April.

Samples of ungutted cod showed that land-
ings from Tordenskjold included not only spawn-

| %o Commerzial Trawler
(765) =--vm-e Tordenskjold{March-April)
300 ! {(70.5) o—~—o Fylkir{ June-July)

48 46 otder
A Commorcial Trawler

300 / \ (76.5) +=----+ Angmagssalik {Jan-March)
/\. {82:7)o——> Dohrn Bk (Sept- Nov)
\

© 48 46 older
Scouting Trawler

E?legft-hd Dnscord_Fylklr)(May)
179.0}0——0 Masting(Ma

lf\ (73.9)*—-&" Angmaggssaﬁk(May]

year-ct. 1954 52 = 50

year-cl. 1954 52 50 4B 46  older

Fig. 2. East Greenland. Cod. Age composition,

average lengths in brackets.
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ing cod but also, on average, 299 immature cod
—soms up to 13 years old. Thus, the observed
age distribution is not representative of the pure
spawning stock. Of the stronger year-classes,
the following percentages were still immature;
1953—30; 1950—24; and 1947—18%,. This
again reveals the long period reguired for the
maturing of the S.E. Greenland cod, and how

late maturity is reached.

Very old cod, up to 92% of them mature:
were encountered on & scouting trip early in
May on the exceedingly uneven and cleft Dis-
cord Bank (fished for the first time) and on Bille
Bank and Fylkir Bank, 889 of these cod were
spawning. Op the Mosting ground, however,
the seouting vessel observed a stock with as many
as 659, immature figh, in spite of the high aver-
age age of 10 years, 739, of the 1950 yvear-class
were still immature, and 32% of the 1947 year-
class.

Among the cod caught during fishery for
redfish off Angmapssalik, the 1954 year-class

was the strongest, this year-class is also strong
in Icelandic waters.

4, Cod Tagging.

- From October 1959 to October 1960, 1728
taggings were carried out off 8.W., 8. and S.E.
Greenland (vellow DHbD plastic tags with yellow
or blue-white-red flaps) in order to study the
migrations of the cod. Up to April 1961, 32
(1.85%) recoveries were recorded. All recovered

cod had migrated as expected (see Fig. 3). Cod
tageed 1n October-December 1959, and recovered
in February-June 1960, bad all migrated against
the current, from Dana Bank and Sermersut
(S.W. Greenland), Nanortalik Bank (3. Green-
land) and Bille Bank {8.E. Greenland) to north-
west of Ieeland. One cod tagged at Cape Farvel
is probably recovered at Angmagssalik. Three
others, tagged at the beginning of May or Sept-
ember 1960, and recovered February-April 1961,
had migrated in the same direction, from Cape
Farvel and Nanortalik to Bille Bank and Torden-
skjold Bank, and from Noname Bank to Nanor-
talik Bank. All these cod, 8-14 years old and
T1-92 ¢ long, were obviously on their spawning
migrations to E. Greenland or Iceland.
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Lso‘ o—=— migration for spawning
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55° . (50°% ., &5 . . 350 L 30 L 28
Fig. 3.

land in 1859/60.

Spawning-and feeding migrations of cod tagged off SW-, S-, and SE-Green-



All recoveries after the spawning season
showed migrations following the current to-
wards the feeding grounds. The longest migra-
tions of these cod (tagged end of April-beginning
of May, recovered June,/Sept. 1960) were from
Nanortalik Bank to Fylla Bank and northern
Store Hellefiske Bank, and from Sermersutl and
Noname Bank to Holsteinsborg and Disko Bay.
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Also from S.E. Greenland cod migrated
west in early summer; one cod, 94 em long, mi-
grated as far as 430 miles (Fylkir Bank to Noname
Bank} in 27 days. These feeding migrations,
which also inelude the summer migrations to the
coast and the fjords (German taggings), are
carried out by both old and young cod (4-10
years).

B. SUBAREA 1. ICE CONDITIONS AND HYDROGRAPHY
BY ARNO MEYER

The wvarying ice conditions were studied
during the scouting trips in December/January
and April/May. During both trips the W. Green-
land waters were completely iee free, except for
a few bergs. At the end of April the northern
ice border was along the north edge of Lille
Hellefiske Bank. The early ice-covering off
8. Greenland was surprising. In Deeember 1959
the ice-tongue already reached 47°W and south-
wards o 58°40'N,

The ice conditions along the S.E. Greenland
fishing grounds are dependent on the gquantity
of ice floating south from the Polar Sea and the
E. Greenland fjords and, first and foremost, on
the wind eonditions as the ice is very wind-labil.
Long-lasting west winds force the 8.E. Greenland
winter ice formalions far towards the east over
the continental slope, thus obstructing the
fishery. Long-lasting east and north-east winds,
however, press the ive toward the coast, leaving
the banks icefree. Prevailing north winds farth-
er the moving of ice from S.J6. (Greenland and
impair the ice conditions off S. Greenland. The
extent to which the wind can alter the ice-border
in a short time appears from Figure 4.

The first extensive German winter trawl
fishery off 8.E. Greenland was mainly due to a
favourable distribution of air pressure. In Nov-
ember 1959 and February 1960 particularly, the
unusually high air pressure over 8. Greenland,
and also the unusually low air pressure over the
eastern Atlantie, caused long-lasting N.E. winds
{see Figures 5 and 6 showing mean air pressurc,
position of anomaly-centers and resulting winds).

In the future, it will be of interest to study
the influence of the vearly variations in mean air
pressure distribution on the fishery and possibly
on the varying size of vear-classes of recruits.

wman 19-21 April 1960
wun 2-9 May 1960

i
== ==100m
== 200m
-4 m

Fig. 4. The boundaries of ice off SE-Greenland,
19-21 April and 2-9 May 1960.

Fig. 5. Mean atmospheric pressure (in rab) and
position of centres of anomalies in Nov-

ember 1999,
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Mean atmospheric pressure (in mb) and
position of centres of anomalies in Feb-
ruary 1960.

Fig. 6.

The measurements of temperature made
during the scouting trips clearly show the rela-
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Fig. 1. Hydrographic section off SE-Greenland,

60°N, beginning of May, 1960.

tion between hottom-temperature and ecatch.
Large cod concentrations were found in early
winter and in spring with temperatures of over
3°C. Good catches of redfish were only made
with temperatures above 4.15°C. mostly from
4.7 to 5.6°C.

The highest bottom temperaiures off W.
Greenland were found on the northern banks,
5.3°C from 250m and deeper on the western
Banana Bank (23 Dec. 1959) and 5.0°C at 210m

and deeper on the western part of Lille Hellefiske
Bank (25 April 1960).

The. temperature scetions off S.E. Greenland
(60°N and 61°15'N)} at the beginning of May
1960 show that the fishing grounds are situated
in the area of the warm Irminger Current (Figures
7 and 8), that the temperatures increase rapidly
with deeper and more offshore water, and that

spawning of cod can only be expected at great
depths.
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61°15'N, beginning of May, 1960.



C. SUBAREA 1.

5l

HADDOCK

BY ARNO MEYER

Until now few haddock have been caught
oft W. and S. Greenland and, so far as is known,
these are all large fish—50-75 em. During a
tagging trip, end of September—beginning of
October 1960, a number of small haddoek (up
to 25 in a haul) were caught in several cases.
These haddock were 1-3 years old, mostly 2
(see Table 1) with the following sizes: I-Gr.—
25.4 em; 1I-Gr.—34.6 em; III-Gr.—43.0 cm.
The growth had been rather fast; at the end of
November 1960, the same age-groups in the
Barents Sea were only 24.6, 30.4 and 40.2 em
long. The otoliths were readable but the winter

zones were not so clear-hyaline as in haddock
from Jeeland and the North East Atlantie. This

18 surprising as the Greenland cod present elearly
readable otoliths with well-developed winter
Zones.

TABLE]I.

Length (em) ©/oo Year-classes °feo
20-24 77 1059 207
9590 115 1058 557
30-34 321 1957 165
35-39 282 1956 32
40-44 51 before 1956 39
4549 51
50-54 64
55-59 —

60-64 26
65-69 —
70-74 13

D. GERMAN REDFISH INVESTIGATIONS IN THE ICNAF AREA
BY A. KOTTHAUS

Racial investigations on redfish were con-
tinued in 1960 and extended over the whole
distribution area. In this connection all German
redfish landings at the Bremerhaven fish market
were registered according to type composition.
The number of landings investigated was as
follows: Subarea 1 (West Greenland)—62; Sub-
area 2 {Labrador)—84, Subarea 3 (Newfound-
land)-17; Total—163. In addition, gill-raker

counts were carried out on 411 fish from Subarea
1, 201 fish from Subarea 2 and 150 fish from Sub-
area, 3. Measurements of fish and sampling
of otoliths were continued as follows: Subarea 1:
16 samples, 4,997 measurements, 1,006 otoliths;
Subarea 2: 6 samples, 1,611 measurements, 115
otoliths; Subares 3: 4 samples, 987 measurements,
334 otoliths; Total: 26 samples, 7595 measure-
ments, 1455 otoliths,

E. SUBAREAS 2, 3, 4
BY JOACHIM MESSTORFF

Field work was restricted to one search-trip
in April/May 1960, and market sampling was
carried out during the German trawl season in
Northwest Atlantic waters. Because of a change
in the expert staff detailed results of the investi-
gations are not yet available but will be com-
municated in the next report (1961).

Subarea 2.

In the middle of May 1960 a scouting trawler
visited the Sundall area but at that time no note-
worthy catches could be taken. From November
1960 till March 1961 German trawlers fished in
the Sundall- and Hamilton Bank area (2J). At

the beginning of the season catches of redfish
as well as of cod were rather moderate and during
December the trawlers mostly preferred the New-
foundland- and Flemish Cap area. But at the
end of December fishery off South Labrador
became more sucecessful and especially the in-
ereasing proportion of cod is to be noted. Al-
ready in the season of 1959/60 a remarkable
increase of cod landings from Labrador was
observed. In January and February 1961 the
proportion of cod reached a still higher level as at
the same time of the year before with 60-809;
of the landings. IXrom several trips cod con-
stituted even more than 909, of the landings.



Subarea 3. .

During the search trip in April/May 1960
fishery conditions in Divisions 3K, 3L, 3N, 30,
and 3P were examined. The proportion of cod
in the catehes in 3K and 31. was only about 39
and the fish were rather small (mean length 49.8
em).  Redfish eateches too were not very success-
ful (mean cateh per one hour 1.5 t). In October
and December 1960 and January 1961 German
trewlers fished for a time 1n 3K, 3L and 3M,
mainly for redfish.  Only in October there was a
marked inercase of the proportion of cod (30-
40%) in the catches from the Newfoundland
area. At the southern part of the Grand Bank
and off the south eoast of Newfoundland fishery
conditions were found unsatisfactory by a scouting
trawler in late April 1960 (3N, (30 and 3P),
(Catches of cod (mean length 55.2 em) and had-
dock (mean length 43.3 em) and saithe Pollachiug
virens (mean length 81.6 em) proved not sufficient
for a profitable commercial fishery. Redfish of
this area were too small for German market
conditions,

Subarea 4.

On the same gearch trip in April 1960 fishing
conditions in the Gulf of 8t. Lawrence as well as
on the Nova Scotia Shelf have been examined.
At that time the French and Portuguese salt-fish
trawlers, which are usually fishing for cod in
March/April in 4R, had already left the fishing
grounds. The search fishery in 4R confirmed
the poor density of cod at that time. Off Cape
Ray and off Cape St. George (4R) catches of
cod amounted only to about 1-1.5 t per hour
trawhng (mean length 56.3 em). Somewhat
better conditions were found off Cape Breton
Island (4V North) with a mean eateh of ecod of 3 ¢
per hour trawling (mean length 51.6 em). All
mature cod were found in advanced gonad stages
(stages III-V). Search fishery in 48 and 4T
was eompletely unsuccessful. Also experimental
hauls on the Nova Scotia Shelf 4V South and
4W) yielded only small catches of cod, haddock
and saithe which were not sufficient for a com-
mercial fishery by German trawlers.

Note of printing error: In the German Research Rerort for 1959, Ann. Proe. Vol. 10 p. 56 2nd

column line 15 from above 3.0 should read 3.9.
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V. Iecelandic Research Report, 1960

BY JON JONSSON

In 1960 two cruises were made in the ICNAF
Area with a chartered trawler, mainly for the
location of redfish. A total of about 2000 red-
fish otoliths from the Newfoundland area were
collected for age determination and another 4400
were measured with regard to length and sexual

redfish otoliths were® collected and 750 were
measured for length and their stage of maturity
determined. _ )

~ In these eruises some cod were also caught
and a total of 758 otoliths were secured for age
determination, and the results of these are shown

maturity. From West Greenland about 700 in Table 1.
TABLE 1.
West Greenland 1B Newfoundland Sundall Area 3K
66°25'N - B4°50'W 53°15'N - 82°10'W
Tth Sept. 2nd July 14th Sept.
Age Groups A cm U cm % cm
3 0.6 37 .0 7.0 40 .5
4 0.6 60 .0 8.0 41 2 13 .1 T 481
5 5.3 64 .0 4.6 47 9 211 - HH .0
6 7.0 69 4 12 .6 50.7 15 .6 58 .5
7 28.2 T4 .5 17.1 55 .2 14 6 63 .1
8 8.8 .5 17.1 57 .6 70 64 1
9 7.0 79.0 10 .3 62.7 4.0 62 4
10 10 .6 82 2 12 .0 62 .0 5.5 66G.7
11 2.4 83 .8 a1 61.6 1.5 71.3
12 9.4 82.9 3.4 64 .8 3.0 75.0
13 15.9 84 .6 4.0 69 4 1.0 60 5
14 2.4 83.5 2.9 70 .32 1.0 9.5
15 1.2 84 0 2.3 67 .5
16
17 0.6 55.0 0.5 T30
No. of fish
investigated 170 175 199

The sample from West Greenland in Sept-
ember shows a predominance of the 1953- and
1947- year-classes, which is in aceordance with
the age distribution in previous years.

The two Newfoundland samples listed 1n
Table 1 are both from the Sundall bank. The

sample from the beginning of July shows a dom-
inance of the 1952-, 1953- and 1954- vear-elasses,
and the last two year-classes were also found
dominatling in some of our samples from this
area in  1959. The sample from September
shows a greater dominance of small fish, mainly
the vear-classes from 1953, 1954, 1955 and 1956,




VL. Ttalian Research Report, 1960

BY G. CANNONE, MINISTERCO MARINA MERCANTILE, ROME

At the Tenth Annual Meeting, held 1in
Bergen in June 1960, Italy presented a research
program for 1960.

In 1960 two trips to the ICNAF Area were
made by the otter trawler ''Genepesca I and
the following data on the fishery were collected:

(a) Vessel and Gear.

The otter trawler “Genepesea 1" has a gross
tonnage of 1649.7, with an overall length of 76.5
meters: the engine is a Fiat, 1200 HP. marine
diesel; the erew is 50 men. The trawls used are
of the French type, manufactured of manila and
nylon, and have meshes of 120 to 140 millimeters.
The opening of the trawls is 25 meters, and the
average speed when trawling in calm weather is
about 3.5 knots. The trawls are used with a
single eodend, without chafing cover.

(b} First Trip.
The first trip began in Leghorn on 25 Janu-

arv, 1960, and ended i Leghorn 4 June, 1960.

Sixteen days were used for reaching the ICNAF
Area, and 78 fishing days in producing a total of
660.704 tons of frozen fish and 21.364 tons of fish
meal, the trip also included 24 days of naetivity
and 13 days for the return trip to Leghorn. The
duration of the first trip, from port to port, thus
was 131 days. During the trip the “Genepesca
1" fished in Divisions 3L, 30, 3P, 4R, 4T, 4V

and 4W. The largest haul of the trip was in
Division 4T, 2 April 1960, yielding 18.124 tons
of commercial fresh fish, and the same day
yielded the largest eatch per one day fishing,
viz. in two hauls a total catch of commercial
fresh fish of 28.900 tons.

{c) Second Trip.

The second trip began in Leghorn 14 June,
1960, and ended in Leghorn 30 Oectober, 1960,
The trip to the [CNAF Area lasted 14 days, 88
fishing days were spent to produce a total of
672.382 tons of frozen fish and 24.000 tons of fish
meal; the number of days of inactivity was 21
and the return trip to Leghorn took 15 days.
The total duration of the trip was thus 138 days,
from port to port. During the trip, the “Gene-

pesea I fished in Divisions 1C, 1D, 2H, 2J, 3K,
and 8L,  The largest haul was i Division 2§
on 17 August, 1960, with 17.870 tons of commer-

cial fresh fish and the largest eateh per one day’s
fishing was on the same day: three hauls with a
total catch of commercial fresh fish of 43.000
tons.

(d) Statistics on landings.

The following statistical data on landings
show the weight of frozen fish landed from the
two trips in 1960:

1) Redfish (1st Trip 1.500
(2nd ,, 10.700 12 200 tons
2)  Pollock (1st Trip 4.740
@nd ,, — 4.740 ,,
3) Halibut (1st Trip 2.530
(2nd 3.090 5620 ,,
4) Cod (1st Trip 568 234
(2nd 658 .592 1,226 .826
5) Other commerecial fish (1st T'rip 83 .700
(2nd ,, — 83 .700
Total Frozen Fish 1,333 .086
Fish meal 1st Trip 21 .364
2nd 24 .000 45 364 ,,
1964, total landed tons 1,378 450

{e) Discarded Fish.

During the catches from the two trips of
“Genepesca I in 1960, the percentage of dis-
carded fish was estimated as less than 109.

Only a small quantity of the discarded fish was
utilized for fish meal producton because the
capacity of the vessel for manufacturing fish
meal was restricted.
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VII. Norwegian Research Report, 1960

BY ERLING BRATBERG

The Norweglan™ research vessel, “G. 0,
Sars” made a cruise to the waters off West Green-
land between March 28 and May 6 in 1960, The
actual working time on the West Greenland
banks was from April 4 to Apri 26.

Compared with 1959 the ice conditions were
good, but bad weather interfered very mueh with
the work. "The rescarch programme was there-
fore much shortened.

Fig. 1 (p. 55) shows the route and the net of
stations from the cruise.
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*G.0. Sars,”' West Greenland, April 1860.
Temperature section, Noname Bank
westward.

Hydrography.

Between April 5 and April 24, 5 hydro-
graphical sections were taken. Iv addition, 17
temperature registrations were made, most of
them by means of a bathythermograph and in
connection with the fishing stations. The iso-
therms in the sections are shown m Figs. 2 to 6.
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Fig. 3. ““G.0. Sars’’, West Greenland, April 1960.
Temperature section, Frederikshaab Bank

~—westward.



The temperatures showed no exceptional
features compared with those taken in April
1959. As usual, the Arctic eomponent of the
West Greenland Current was well developed;
and thus the cold Arctic water, with temperatures
helow 2°C, characterised the surface lavers and
penetrated down to the tops of the banks.  The
offshore slopes of the banks, that is, below 90 to

150 meters, were covered with wafer of Atlantic

origin, and this water also characterised the mid-
water masses in the investigated area.
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Fig. 4. “G.0. Sars’’, West Greenland, April
1960. Ternperature section, Dana Bank—

westward.
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From Figs. 2 to 6 it can be concluded that
the water masses off West Greenland were
warmer in April 1960 than in April 1959. This
change in temperature is probably not due to a
change in the main hydrographical situation,
but is more likely to he a temporary change due
to a heavy stirring caused by the constantly
blowing winds at that time.
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Fig. 5. “G.0. Sars'', Wast Greenland, April

1960. Temperature section, Fylla Bank—
westward,
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Cod Investigations.

On account of the weather conditions the
survey with the echo-sounder was not very
successful in 1960. Nevertheless, the registra-
tions made with the echo-sounder indicated a
different distribution of the eod than that of
April the year before. As opposed to 1959, no
cod were registered in the deeper parts of the
western slopes of the banks where the temperature
was 4°C or more. On the other hand, as in 1959,
fish were found only on the top of one bank:
namely, the middle part of Lille Hellefiske Bank.

The few successful registrations with the
echo-sounder showed that most of the cod were

staying in water where the temperature was
between 2° and 4°C.  This was confirmed by the

5001 & 10n.miles ey al
: —_ fishing experiments (Tables 1 and 2).
Tables 1 and 2 could also indieate that the
600 spawning temperature might have a lower limit
. n the 4°C-limit found the year before. This
Fig.6. “G.0. Sars”, West Greenland, April (D y .
1960. Temperature section, Banan Bank is probably not the case, because the cod were in
—westward, a different Stage of maturity than in 1959.
TABLE 1. “G. O. Sars’” West Greenland April 1960. Cod bottom longline stations.
Catch
Bottom No. of No. of No. of
Date Position Depth Temp. °C Hooks Cod Halibut
April 5 6I°4I'N  50°39'W 190 3.3 1800 242 28
April 6 61°29'N  50P28"W 205 31 2100 197 i8
April 7 62°13'N  50%49'W 140 1.9 1950 139 16
April 12 65°19'N  53°42'W 125 3.0 2050 82 0
April 13 64°12'N  53°05'W 170 3.2 2050 41 40
April 14 64°%40°'N  54°17'W 155 2.6 1900 208 4
April 22 63°24'N  52044'W 135 1.8 2050 80 1
April 25 62°32'N  b1OT'W 210 2.3 2050 110 0
April 26 62°256'N  50°50'W 200 20 2050 234 0
TABLE 2. “'G. O. Sars'’’ West Greenland April 1260. Halibut longline station.
Catch
Bottom No. of No. of No. of
Date Position Depth Temp. °C Hooks Halibut Cod
Aprii 5  6I%44'N  50939'W 198 3.9 1000 7 20
April 7  62°12Z'N  50°34'W 125 1.7 1000 6 51
April 12 64°31'N  53°02'W 108 2.5 925 2 43
April 19 64°14'N  53°17'W 200 4.5 1000 o 1
April 25 62932'N  51907'W 210 2.3 1000 0 8
April 26 62°25'N  50°50'W 200 2.0 1000 0 51




Almost all the mature cod caught from all
the banks had completed their spawning, Table
3. Only 10.59% of the cod were actually in the
spawning stage, while 11.2%, were still maturing.

Fige. 7 and 8 chow the length distribution
and the age composition of the cod caught by
bottom longline.

The longline cateh is dominated by rela-
tively small fish, but a good part of the catch
has the proper size for the Norwegian commerecial
fisheries. The mean length in the total longline
catch is 73.27 em, in Divisions 1C, 1D and 1E,
72.09, 74.16 and 73.55 em respectively.

TABLE 3. "G. O. Sars” West Greenland April 1960.

of maturity.
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Fig. 7. “G O. Bars’, West GCreenland, April

1960. Cod, length distribution.
catch, bottom long line.

Total

Cod. Total catch bottom longline and trawl. Stage

Sex Females Males Total
Length Stage of maturity!} Stage of maturity D
cm-group 0 1 2 3 4 5 0 1 2 3 q 5
39-41 1 — -— — — — 1 —_ -— — — — 2
42-44 3 — — — — -— 3 — — — — — 6
45-47 i4 — — — — — 12 -— — — — — 26
48-50 24 — — — — — 25 — — — — — 49
51-53 20 —_ — — — — 25 — — — — 3 48
H4-56 16 — — — — 1 14 -— — — — — 31
57-59 17 — — — — 1 10 — — 1 2 1 32
60-62 17 —_— 1 1 2 5 7 — — 1 7 9 50
63-65 21 — 1 — 1 13 11 1 1 7 7 16 79
66-68 24 — 1 4 5 16 5 — 4 8 10 31 108
69-71 16 —_ 3 5 6 43 3 — 1 7 16 26 126
72-74 10 —- — 4 4 62 2 — 5 4 18 28 137
7577 8 — 1 8 3 61 2 — 1 7 10 27 128
78-80 4 — 1 9 1 41 — — 1 2 2 16 77
81-83 2 — — 5 1 38 — — — 2 6 13 67
84-86 4 -— — — 5 29 — — i 1 3 9 62
R7-89 2 — — 4 1 18 — — — 3 1 4 33
90-92 1 -— — 1 2 12 — — —_ 2 — 2 20
93-95 — -— — — — 9 — — — — 2 1 12
96-08 — — — — 1 4 — — — — — —_ i}
99-101 - — — 1 — 4 — — — — — 1 6
102-104 — — — i — 1 — — — — — 1 3
105-107 — — 1 — — — — — — — — — 1
108-110 — — — — — 1 — — — — - — 1
111-113 — — — — — — — -— — - — — —
114-116 — — 2 — — — — — — — — 3
Total 204 — 10 45 32 359 120 1 14 45 84 188 1102
"'The stages used here are a modification of the stages used by Maier and modified by Sivertsen.
Stage used here Sivertsen stage Maier stage
0 1 1, 11, 111
1,2,3 2 w,V
4 V11, Vil

5
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The age composition of the bottom longline
catch shows that the rich year-classes 1942,
1947 and 1950 do pot play an important part in
the cateh apy longer, - Together these year-
classes amount {o only 12.79¢ of the total cateh.

The 1953 vear-class is the most dominant, con-

stituting 43.079; of the total longline cateh.

In Figs, 9 and 10 the length distribution and
the age composition are shown for the total trawl
cateh. As expected, these two figures differ a
great deal from the corresponding figures for the
hottom longline cateh, but it must be borne in
mind that the figures for the trawl-catch are
hased on only two samples from two different
banks. The mean length of the trawl-caught
cod is only 58.48 em, and almost all the cod in
these two catches are of a size that 1s far below
the proper commercial size for the Norwegian
neads.

o, [ 1953

Fig. 8. "'G.0Q. Bars’’, West Greenland, April 1960.
Cod, age composition. Total catch,
bottom long line.

The small mean length of the trawl-caught
cod 1s due to the 1956 wear-class with a mean
length of 4898 c¢m. This vear-elass does nol
appear with the same strength in the longline
cateh, because of the different selectivity of the
two types of gear. The 1956 year-class secms
to be a very strong one, but its influence on the
trawl cateh may be affected by different shoaling
on the different banks.

From a comparison of the cateh in April
1960 with the cateh in Apnil 1959, it 1s to be ex-
pected that the 1947 and 1950 vear-classes will
be of no importance to the longline fishery off
West Greenland in 1961. The 1953 year-class
will still play the dominant part and probably
increase in rclative strength. The inercasing
importanee of the 1953 year-class may ivolve a
slight increase in the mean length of the long-
line eaught cod, but this depends on to what
degree the 1956 vear-class will influence the long-
line fishery.

%]

10f

54-57-60-63-86-69-72- 75-78 -B1 -84
55 84 TR Y 88

Fig. 9. “G.0. Sars™, West Greenland, April
1960. Ceod, length distribution. Total
catch, trawl.
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Halibut Investigations, o[ 1956
44
In April 1960 attempts were made with a0t
halibut longline in the localities where Norwegian [
longliners usually, and with some success, fish 401
for halibut in the months June to September. 38[
36}
Table 2 shows the results of these fishing 344
experiments.  The catch was rather sparse, and, 301
to some degrec, the hy-catch of halibut on the 0l
cod bottom longline was better (‘Table 1}. |
All the halibut caught were very small and 261
immature. This may indicate that off West 24F
Greenland the mature halibut migrate from oot
shallower and c¢older to decper and warmer water - 20} 1953
during the year.  The immature halibut probably 18l
sltay on the upper slopes of the banks the whole o
yeat through. 16
141
Tagging Experiments. 12f
101
Duc to the bad weather during the eruise in al
April 1960, the tagging programime was very much 6
shortened. Only 56 halibut and 107 cod were [
tagged.  As psual, the halibut were tagged with 4t
the yellow plastie disks in the gill cover. All the 2t
cod were tagged with Lea tags attached with 0758
nylon anteriorly of the first dorsal fin. Age —

Fig. 10. **G.O. Sars’, West Greenland, April
1960. Cod, age composition. Total catch
trawl.

VIII. Portuguese Research Report, 1960'

BY MARIO RUIVO AND GLICINIA QUARTIN

The present paper summarizes the results TABLEl. Greenland 1960. Sample groups studied
of the samplings earried out on hoard Portuguese ("samples without otoliths).
cod-fishing vessels In Subarcas 1 {(Greenland),
2 (Labrador), 3 (Newfoundland), and in Divisions Sample Sample
4R and 4Vn (Guif of St. Lawrence and Nova Group No.  Division  Dates Gear
Seotia). The material collected includes data
on, size-and age-distribution, weights, sex ratio, A 1-3 iF  25/27-IV-60  Trawl
stage of maturity and parasitization. The gear B 6-8-9 E 1/5-V-60 o
uscd, the method of sampling and the technique g* 7‘410 112 gélll‘}végo ”
of investigation are the same as in previous years e 9 iF 26:IV:60

{vide Portugucse Rescarch Report, 1956, ICNAF
Ann. Proe. Vol, 7).

1The tables giving the individual data 9l be published in S8ampling Yearbook Vol. 5 when not included in this paper,
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Cod, Subarea 1, 1960. Age- and length distribution of samples from trawlers.

Left-age; centre position of samples; right length, (bold lines-day, stipled

lines night samples).

I. Cod (Gadus morhua L.), Subarea 1
{Greenland)

A total of ten samples, 1,500 specimens,
were taken in Divisions 1F, 1E, and 1D (April-
May) from trawlers. Seven of these samples,
700 specimens, were aged by means of the oto-
liths. As in previous vears, the samples were
grouped by months and divisions (Table 1, Fig. 1)

1. Age-distribution (Fig. 1)

In Divigion 1F (April, Gr. A), the age-group
VII predominates (480°/o,), followed by VIII
{135°/00); the remaining age-groups are less than
100°%/ 50.

In 1E (May, Gr. B) age-group IV predom-

inates (365°/.0), followed by VII (291°/,,) and
V (110°/00)-

In 1D May, Gr. C) age-group IV predom-
inates (550°/.0), followed by VIL (200°/.,) and
V (105°/c0).

Summary: The 1953 year-class, which has
been very abundant gince 1957 (espeeially in the
fishery of 1959), continues to yield an important
share in the fisheries, and particularly in 1F in
spring. The 1956 vyear-class appears in 1960
for the first time in the catches, with its highest
abundance in the eatches from 1E and 1D. The
1947 vear-class is disappearing from the catches
and the 1955 year-class is of some importance.
The abundance of the separate year-classes in
the fisheries 1955-60 can be denoted as follows:

Yeaar of Year Class
Capture 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956

1955 e+ + 0 ++ 0 0 0 0 0 0
1956 i+t + + + ++ + 0 0 0 0 0
1957 + 0 N = 0 + 0 0 0
1958 + 0 0 +++ b+ 0 + 0 0 0
1959 + 0 0 0 0 ++ +++ + + 0
1960 0 0 0 0 + + + + + 0 + + ++ +



2. Size-distribution (Fig. 1)

In Division 1F, in April (Groups A, D*! and
E*) the size-distribution is somewhat different
from group to group. In A and E*, which present
similar characters, the lengths vary between
40 and 94 ¢m; in A the modal lepgth is in the 64
cm-group, mean length 654 em. In E* (day-
and night-fishing) the length ranges from 43 to
04 em, the length groups 67 and 70 em predom-
inate; the mean lengths for day-and night-

samples are about the same: 68.9 and 68.5 ¢m.
Sample Group D* is from about the same area,
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Fig. 2. Cod, Subarea 1, 1960.

males and females.

Growth curves for

1% fere and in the following: no otoliths collected.
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season and depth (130 m) as A and E*, never-
theless its length-composition differs: the length
ranges from 37 to 73 em with peaks at 43 and
64 cm, and a mean length of 51.7 em. ie. the
cod are considerably smaller than in A and E*.

In 1E, May (Group B) the length varies
between 40 and 94 em; the curve has several
peaks (at 46, 67 and 82 cm), the mean length

15 50.0 em.

In 1D (Group C) the length ranges from 40
to 91 em with a peak off 43 em; the mean length
is 54.7 cm.

3. Growth (Fig. 2)

Figure 2 presents the mean lengths for males
and females of the wvarious age-groups. The
resulting growth curve reveals the more rapid
growth of females; the inflexion point of the
curves is for the 6th year.

4, Sex Ratio.

In Groups B and C the two sexes are evenly
represented, in A the males predominate (55%),
in E*, females predominate in both day and night
samples {607%).

8. Stages of Maturity (Table 2, Fig. 3)

Males. In April the majority of the maies
(73%,) are in the developing stage, 269 are in
the resting stage, and only 19; are post-spawn-
ers. In May the number in the developing stage
has decreased to 269, whereas the number in the
resting stage has increased to 6979, spawners
and post-spawners are rare, 29, and 49, respec-
tively.

TABLE 2. Greenland 1960. BStage of maturity of

gonads determined by macrescopic observation,
samples from April-May Divisions 1F 1E and 1D.

April May
g ee Jd ?Q
Stage of Maturity
% % % %
Resting % 82 69 71
Developing 73 0.1 26 2
Spawning — — 2 —
Post-Spawning 1 17 4 27
Observed 109 91 206 194




TABLE 2 Greenland, 1960 Age at first maturity, males and females of age-groups VI-XIII, April-May, 1F, 1IE and |D

64

Feraales. In April almost all (829} are in
the resting stage, the remaining (17%) are post-
spawners, In May the number in the resting
stage is smaller, 719, whereas post-spawners
now amount to 279, scarcely 2%, are in the
developing stage.

6. First Maturity (Table 3, Fig. 4)

First maturity is rarely reached in the 5th
year, and in only a few cases in the 6th year;
most frequently it is reached in the 7th or 8th
vear, both for males and females. There appears
to be a trend towards earlier maturation in the
more recent year-classes (1954, 1953 and
1952). With the 8th year, all cod have reached
maturity.

1(‘)’/5 34 99

7 4

78
| NN %

oy W v
Realing Developing
Bl Spawning B After-spawning

Fig. 3. Cod, Subarea 1, 1960. Percentage numb.-
er8 of males and females of different
stages of maturity in April and May.

=]

o0l ""g::: n g: %0
&0 a
20 20
. o[ _ 0
M i v
oot wo "o {wo
"0 { »
§0 ) 1)
w0 | 1w
20 REL
; i L
8 T 10 & 5 6§ 1T 1 8
Fig. 4.  Cod, Subarea 1, 1360, Percentage aumb-

"¢ Age at First Maturity

ers of males (black) and females (white)
of ages 4-8, spawning for the first time
(only age-groups VI.XIII included).
© = no spawning mark.

2 ¢ Age at First Maturity

Age-
Group v Vv VI VII VIII IX © ? Total Iv Vv VI VII VII IX © ?  Total
VI No. - — 2 — — - 25 3 30 No. — 5 — — — 10 2 18
A - — 7 — — — 8 10 100 % — 6 28 — — - 56 11 101
VII No. — 1 25 84 — — 14 5 120 No. — — 16 62 — — 10 5 93
5o - 1 19 65 — — 1 4 100 % — — 17 67 — — 1 5 100
VIII No. 1 — 7 12 — - — 20 No. — 1 3 21 2 - - 3 30
Yo 5 — 35 60 —_ = = — 100 % — 3 10 70 7T — — 10 100
IX No. _ = — 7 _ = = — 7 No. —_- — 2 5 1 - — - 8
“ - — — 100 —_ e = — 100 %o — — 25 63 B3 - — — 101
X No. _ - — 6 2 — - — 8 No. _ = 2 15 4 — — — 21
% —_ = — 75 2 - — — 100 Y% — — 10 71 9 — — — 100
X1 No, —_ = — — e — — — No. _- - — 3 — _ - — 3
% —_ = — - _— = = — — @ - — — 100 _ = = — 100
X1 No. — — — 2 1 - - — 3 Noo. — — — 3 2 — — — 5
% _ = — 67 33 — - — 100 % —_- - — 60 04 — — — 100
XIII1 No. — = — 2 2 - - — 4 No. —_ - - 1 3 - - — 4
% _- = — 50 0 - — — 100 % _ - - 25 7 - - — 100
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TABLE 4. Labrador, 1960. Sample groups studied.

Sample Sample

Group No. Division Dates Gear
A 1 27 20-V-60 Trawl
B 2-4-7-10-12 27 1/12-VI-60 "
C 13-14-16-18-22-25-26 27 8/29-VIII-60 "
D 29-31-34-35 27 1/21-1X-60 v
E 37-38-40-41 2H 24 /28-1X-60 -
¥ 42 27 4-X-60 "
G 43-44-46-48 a7 9/24-X1-60 .
H 3-9 27 2/9-VI-60 1
I 15-17-20-23-24 2J 11/22-VIII-60 '
J 30 27 2-1X-60 .
L 39 2H 26-1X-60 »
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Fig. 5. Cod, Subarea 2, 1960. Age- and length distribution of samples from trawlers.
Lieft above-—position of samples; left below - age; right - length (bold lines day-,
stipled lines - night samples).
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II. Cod in Subarea 2 (Labrador)

A lotal of 49 samples from trawlers was col-
lected in 2J and 2H (May through November),
including about 8,000 cod: for 26 of these samples,
2,600 gpecimens, age-readings were carried out
by means of otoliths. The grouping of the
samples by division and month appears from
Table 4).

1. Age.distribution (Fig. 5)
(a) First Cruise (May-Junc)

In 2], May (Group A) the age-group X
predominates (200°/.0), followed by VIII, IX
and VII (160, 130, 110°/,.); Group VI acecounts
for 100°/ ., and NTIT (which has been fairly
abundant for vears) for 80°/... Age-group VI1I
predominates in June (Group B) with 186°/,., fol-
lowed by 1X and VIII (about 130°/..} and VI
and X {about 110°/.).

(b) Second Cruise {Augusi-November)

In 2J, August (Gr. C) age-groups V to X
predominate: VII with 166°/.,, the others with
about 120-140°/,.. In September (Gr. D) the
age-groups VIT and VIII (176 and 160°/.,) and
YV oand VI (i00 and 133°/..) predominate, the
remaining groups are less abundant, below
100°/55.  In Ociober and November (Gr. F and
G) the case is similar, with a preponderance of the
following age groups: VI - 110 - 128°/.,, VII -
160 - 118°/60; VIII - 140 - 153°/00; and IX - 160 -
133%/00. It is to be noted that age-group V,
which is verv searce (10°/.0) in October, reappears
in November, with 83°/c.. In this month age-
group X is also beltoer represented, 110°/,, com-
pared to only 60°/.. 10 October.

In 2H, September {(Gr. E) the yoanger cod
appear to be more abundant: VI 157°/,, and
V 139°/06. The age-groups VII, VIII and 1X
account each for ca, 113°/,..

Summary: As in 19535-38, this subarea
continues to be characterized by the absence of
strongly dominant year-classes. The 1953, 1952
and 1951 vear-classes arc the besi represented,
followed by 19556 and 1954. The 1950 year-
class, which predominated in 1957 and 1958, is
the richest in May, but then it decreases during
the summer, being again belter represented in
November.

2. Size-distribution (Fig. 5)
(a) First Cruise.

In 2J, May-June (Gr. A and B) the size-
distribution is fairly even, with lengths between
37 and 103 em. The peaks of the curve are at
58 and 55 em corresponding to mean lengths of
55.7 and 54.8 em, In sample group H* (day
and night fishing) the predominating lengths
are a little lower (35 and 52 em; mean length
55.0 ¢m).

(b} Second Cruise.

In 27, August-September (Gr. C, I*, D, J*)
the size-distribution is also fairly regular; in
Augusi ranging from 37 to 97 e¢m, with peaks
at 52-58 cm, amd a mean length of 55.2 em {C},
in I* the average length is a little lower (day
-53.4 ¢m, night -54.1 em}. In September (D, J*)
the range of lengths 1s between 37 and 88 em,
with peaks at 52 and 55 em, the average lengths
are: D - 55.6 em, d* (day) - 55.9 em, and J*
(night) - 55.4 ¢m, In October-November (F and
G) the size varialion is from 37 to 94 em; the
distribution is less regular thap in the previous
samples, the peaks are at 55, 49 and 61 em and
the mean length is about 60.5 em.

In 2H, September (E, K*) the size-distri-
bution varics between 37 and 76 em; the curve
presenis several peaks: 58, 49 and 52 em.  The
mean length is in one sample 55.9 ¢m, in another
only 52.5 em (day) and 51.7 em (night).

3. Growth (Fig. 6)

Figure 6 summarizes the mean lengths of
males and females by age-groups for 2J and 2H.
The growth is virtually the same as in previous
vears and shows a more rapid growth for females.

4. Sex Ratio.

The sex ratio shows, in general, a prepond-
erance of females (521-610°/.,); in Gr. A, May
2J, however, the males predominate (550°/.0).

5. Btages of Maturity (Table 5, Fig. 7)

Males. In May-June almost all males are
elther in the developing stage (49-3197) or in the
resting stage (47-51¢7). In June a few spawners
appear (129%) and still fewer post-spawners
{4-69;). August-November reveals a decrease
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TABLE 7. Subarea 3, Newfoundland, 1960. Sample groups studied.
*Samples without otoliths).

Sample Gr. Sample No. Division Dates Gear
A 5 3Pn 20-111-60 Trawl
B= o] 3L 13-1V-60 "
C 16 3K 26-V00 ”
D* 35 3L 2-X1-60 "

DCLy —
quht *—— - -
A 3Pn-m‘n

-

0 —— —

cm - 40 - 46 - 52 58 - G4 - 70 -

76 - 82 88 94 -100 -

Fig. 8. Cod, Subarea 3, 1960, Length distribution

of sample-groups A-D.

mean length of 59.1 e¢m; the e¢urve for the night
samples is more even with a peak at 64 em and a
mean length of 59.7 cm.

In 3L, April, (Gr. B*) the lengths vary from
40-94 em in day samples and from 40-91 em in
the night samples; both curves show several
peaks: day - 67, 52 and 46 em; night - 73, 64, 52,
and 46 ¢m. The mean length is 64.0 em (day)
and 61.7 em (night). In November (Gr. D¥)
the lengths vary from 40 to 88 em. The curve
is fairly regular with a preponderance of the 55
and 61 em groups, and a mean length of 59.2 em.

In 3K, May, (Gr. C*) the lcngths range
between 43 and 97 em, the curves are rather ir-
regular, with several peaks: 70, 61, 76 em {day)
and 52, 64, 58 e¢m (night); the mean lengths are
63.0 em (day) and 59.2 em (night).

IV. Observations on the Cod in Subarea 4,
1960,

The observations inelude 27 trawl samples
(ca. 4,600 individuals) (see the map in Fig. 10),
grouped as shown in Table 8 otoliths of 500 cod

have been rcad. "The present paper deals with
the samples from Division 4Vn, age and length
distributton, sex ratio, growth and maturity,
and in the case of five samples (1,800 specimens)
from 4R length distribation only.

1. Age-distribution (Fig. 10)

Division 4¥Vn. In February (S8ample Gr. A)
age-groups VI and V predominate with 280 and
200°/,0, followed by VII (160°/,,), IV (115%/.,)
and VIIT (105°/.,). 1n March (B) the VI-gr.
also predominates (350°/,5); it is followed by
VII (250°/.0), V (160°%5) and IV (150%/.0).
In April (C), the age-distribution is about the
same as in the two preceding months: age-group
VI (330°/.0), VII (200°/..), V (160°.,) and
VIII (115%/6s). Age-group IV, which was rela-
tively abundant in February-March is now
represented with only 25%/...

Conclusion: The predominating year-classes
are 1953, 1954 and 19535, i.e. the same as in 1959,
The 1952 year-class can still be noted as fairly
abundant, as has heen the case since 1956. The
1956 year-class appears for the first time as a
rather rich vear-class {Groups & and B, February-
March).

2. Size-distribution (Fig. 10)

Ihvision 4Vn, February (Gr. ). The
lengths range from 37 to 85 ¢m; the length curve
is bi-modal, with peaks at 52 and 64 ¢m, the mean
length is 54.7 em.

In February, also 4Vn (Gr. D*}, the léngth
distribution for the day samples 15 bi-modal with
peaks at 46 and 58 em and a range of lengths
from 37 to 94 em. However, the curve for the
night samples has several peaks, at 43, 49, 58 and
73 em. The moan length of ithe night samples
is 57.4 em compared to 536.2 em for the dayv
samples,
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TABLE 8.

Sample
Group

A
B
C
D=*
E*
In*
a*
H*

SUBAREA 4 - 1960
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Cod, Subarea 4, 1960, Age- and length distribution of samples from trawlers.

Lieft above - position of samples; left below - age; right-length, (bold lines -
day-, stipled lines - night samples).

Cod, Subarea 4.
groups (*samples without otoliths).

Sample

No.

21-23
24
25-27
22
26
3-6
14-16
19

Summary of sample

Division

4Vn
4Vn
4Vn
4Vn
4Vn
4R
4R
4R

Dates

16/19-I1-60
7-111-60
5/8-IV-60
17-11-60
7-IV-60
25/29-11-60
24 /30-111-60
3-IV-60

In Gr. B, from March, the lengths range
from 37 to 70 em onky, the curve has only one
peak, at 52 em; the mean length is 52.3 em,

In April (Gr. C, same division} the mean
length is 54.5 em, with a range from 40 to 73 e¢m,
and the peak off 52 cm.

In April {(Gr. E*) the lengths vary from 37
to 91 em. The curves for both day and night
samples are uni-modal, the peak for the day
samples at 49 em and for the pight samples at
52 em; the mean lengths are: day - 53.2 om,
night - 52.8 em.

Division 4R, ¥ebruary (F*). 'The length
curve for the day samples has one peak only, at
58 em; the lengths range from 40 to 91 em, with
a mean length of 57.7 em. The curve for the
night samples is bi-modal, with peaks at 49 and
61 em. mean length—58.2 cm.
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Growth curves

for males and females.

Cod, Division 4Vn, 1

960

Feb-April, sample groups A, B and C.

Stage of
Maturity

Resting
Developing
Spawning

Post-Spawning -—

No. of Spec.

71

In March (Gr. G*) the lengths range from
37 to 85 em.  For the day samples the curve is
unl-modal, peak at 556 ¢cm, mean length—55.8 em.
The eurve for the night samples is more irregular,
with two peaks: 46 and 58 em; the mean length
is 56.8 em; the range is from 37 to 79 em,

In April (Gr. H*) the size curve has several
peaks, the highest at 61 em; the range is between
37 and 82 em; the average length 1s 57.7 em.

3. Growth (Fig. 11)

The average lengihs of mules and females
by age groups were caleulated for the samples
from Division 4Vn. The growth of the females
15 a little greater than that of the males. For the
females o deercase in growth rate oceurs in the
eighth year, but in the nintl yeur the growth rate
roveris to that of the carlior years; a similar
change occurs for the males, but here the decrease
in growth rafe ocears in the ninth year.
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Cod, Division 4Vn, 1960. Percentage
numkbers of males and females of different
stages of maturity, February-April.

Fig. 12.

Stage of maturity of gonads, determined by macroscopic observation,

February April
o a @ e el @9 g Qe
iz To e o e e
20.7 72.0 26 9 5.7 24 5 a7 .1
70.3 24 7 68 .7 24 2 56.9 42 .9
— — 4.5 — 18.7 —
3.4 — — — -
111 84 67 33 102 0K
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TABLE 10 Cod, Division 4Vn, 1960 Age at first maturity, males and females of age-groups VI-XIII in samples from
February-April
& & BAge at First Maturity g9 Age at First Maturity
Age- -
Griup v vi VIl VIII IX X & ? Total V VI VII VIII IX X © ? Total
Vi No. B - - — 67 78 1 0w - - - — 8 5 68
% — 19 — - - 758 79 1001 15 47 — — — — 75 74 1001
VII Xo. 1 5 W e = 12 12 58— g 24 - — — 12 12 57
Y 17 86 883 — — 207 207 1000 — 138 421 — — -— 211 211 1001
VI Nou 1 5 14 1 - 2 1 24 1 2 11 2 — — 1 4 21
b 42 208 83 42 — 83 492 1000 48 95 524 95 — — 48 191 1001
IX No. — — T 3 — -1 1 - 1 3 2 —= - - - 6
‘r 03.6 27.3 — 9.1 100.0 — 167 0.0 33.3 —_ — — - 1000
N No. - 1 4 2 — — — 7 — — 1 1 1 — - 3
. - 143 571 2886 — — — 1000 — 4.9 383 832 - — — 99 .9
Xl No. - 3 1 — - 5 — 2 1 —_ - = 3
‘o — — 60.0 200 20.0 - — 1000 — — 866 B3 — — — = 99
XI1 No. — 1 1 — — — — 2 — — 2 1 — e — — 3
‘o — 00 00 9 — - 100 — — 666 333 — — -~ — 999
XIIE  Ne 1 — 1 — S — 2 1 - = ] = - - = 2
o W00 - 500 — —  — 100 %0 — — 0 — — — - 1000
% , “ 4, Sex Ratio.
80 \ud.'“ ldl'T d -| 0
wl " B 1 5o In general males are slightly more abundant
wl | « 1o the samples than females (51-679).
w | I H {20 ] X
. I ) 5. Stage of Maturity (Table 9, Fig. 12)
wi W wd T s Males. In February almost all males are
wl ¥ $o 1 s in the developing stage (70.3%}), the remaining
wl 1w  29.79 are in the resting stage. During March-
wl 120 April there is a propressive decrease in the
0 ﬂI‘ Ill _ﬂ_l o number of males in the developing stage {(68.7-
100 [ 410 56.997), and an increase in the number of spawn-
0l vm;"“ xug"‘ { % ers (45-18.7%, the remaining males are in the
) S " { & resting stage {27-259%).
“r 1° Females. In February, the majority (72%)
*r 1% arein the resting stage; 24.7% are in the develop-
o Fon X ¢ ing stage and 3.49, are post-spawners. During
bl B . 1%  Mareh-April the number in the developing stage
s 1% inecreases (24.2-42.9%7): but the majority (75.7-
“of H H 14 57.19) are still in the resting stage.
wl d 2
R o 6. Age at First Maturity (Table 10, Fig. 13)
$ & 7 & 9 0 7 5 & s 0 7
The spawning zones in the otoliths of these
Fig. 13. Cod, Division 4Vn, 1960. Percentage

numbers of males (black) and females
(white) of ages 3-9, spawning for the first
time (only age-groups VI-XIII included).

*» = no spawning mark.

populations are not very clearly defined. The
age at first maturity was found to be between
the 5th and 9th year; for most individuals ma-
turity 1s reached in the 7th year.
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IX. Spanish Research Repert, 1960

BY OLEGARIO RODRIGUEZ MARTIN, DIRECCION GENERAL DE PESCA MARITIMA

During 1960 ohscrvers on hoard various
trawlers have continued the collection of data
for the study of size- and age-frequency of cod,

Gadus morhua L. The following samples were
investigated:

Numbers of cod measured

Total by Total
Divigion Month Monthly Division General
1B v 4,667
VIII 8,206
X 632 13,505
1C v 735 735
1D iX 1,942 1,942
1E v 2,043 2,043 18,225
27 I1X 11,507
X 9,762
XI 7,954
XII 1,610 30,833
2H 1X 3,095
X 1,377 4472 35,305
3K \' 1,222 1,222
3L v 6,019
X 1,279 7,298
30 v 464 464
3PN IiT 1,823 1,823 10,807
4R 11 2,501
IIx 7,794
v 4,120 14,415
4V N 11 5,278
Il 2,413
IV 2,157 0,848
4w 111 258 258 24,521
TOTAL 89,858

Length Distribution.
Subarea 1 (Figure 1)

Cod helow a size of 40 em is not sought by
the Spamwish fisherv. Therefore, cod of this size
are only present in appreciable munbers in one

case, viz. in Division 1B, August, here accounting
for 5%, of the total cateh. In the other divisions
avd months, the catch of cod below 40 em is
negligible, The number of spocimens over 90-
92 em is very low.
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The modal size in the samples is 69-71 em
(3 em-group), except for 18, with 45-47 e¢m, far
below any of the other regions,

In 1B the length curves for May and Sep-

tember correspond with one another, whereas
the length distribution for August differs from
that of the other two months.

20~ May
Y%
B

ZO_IEMcLy -

cm 33 36 3942 45 4831 54 57 60 83 66 9 73 75 78 §1 84 87 90 939

Fig. 1. Cod, Subarea l, 1960, Length distribution

of samples from Spanish trawlers,

Subarea 2 (Figure 2)

Cod below 40 em aceount for 3.3% in 2J
and for 3.6% in 2H.

In Division 2J the peak of the size curve is
at 60-62 cm, and the curves for the four months
sampled agree well with one another. A small
increase in size is noted from September through
November due to the individual growth in this
period.

In 2H the peaks of the curves vary between
54-56 em (September) and 60-62 em (Oetober).
Cod larger than 80 em are very searce.

Subarea 3 (Figure 3)

The eatch of cod below 40 em is negligible:
3K - 09, 3L - 2.19, 30 and 3Pn - 19, Indivi-

duals of more than 80 em length are exceedingly
rare.

°/o-

) S T WU YPUROY TN DUPA S S S VU VA Sy w—
cm 33 3b 39 47 45 48 5154 57 60 63 66 69 72 75 76 B 84-86

Fig. 2. Cod, Subarea 2, 1960. Length distribution
of samples from Spanish trawlers,
Q,
e 3K May
10 5

10k 3 Pn March

cm 33 3 3 47 45 48 5154 57 60 63 65 69 72 72 78 81 B4 67 90 93

Fig. 3. Cod, Subarea 3, 1860. Liength distribution

of saraples from Spanish trawlers.
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Fig. 4. Cod, Subarea 4, 1960. Length distribution

of samples from Spanish trawlers.

The peaks of the length curves are in 3K at
60-62 em (14.897), in 3Pn at 60-62 em (18.49),
in 3L, Oectober, at 6062 (12.597), in 30 at only
51-53 em (17.49); however, in 30 only 464 cod
were measured.

Subarea 4 (Figure 4)

The catch of cod below 40 em was 39, in 4R
and 1.29; in 4W. In 4R the peak is at 60-62 em
(18.9¢ - February, 14.59; - March, and 14.89 -
April), In 4Vn the size is smaller, 51-53 cm
(15.79; - February, 15.3% - March, and 19.3%, -
April).

In 4W the peak 1s at 54-56 cm {17.49).
Cod morc than 80 em long are very scarce.

em 93796

Fig. 5. Cod, 1960. Length distribution by months

of samples from Spanish trawlers.

Frequencies by Months (Figure 5)

April: Tn this month the largest cod are
found m 4R, with a peak at 60-62 cm (14.89).
The other divisions show peaks at only 5153
em (4Vo - 19.39%, 30 - 17.49%, and 3L - 12.99%).

May: The largest cod are in 1C with a peak
at 60-71 em (18.99) and in 1B, also 69-71 em
(16.5%,). 3K presents a peak at 60-62 cm
(14.89%). Tinally, in 1E the peak is only at
45-47 em (22.49).

September: In 1D the peak is at 72-74 cm
(11.29%), hut the size-groups through to 81-83 cm
follow very closely (81-83 em - 10.69,). In
1B the peak is at 68-71 ¢m (20.2%]). Tho length
curves for 2§ and 2H are almost parallel, with
their peaks at 54-56 cm.
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Appendix to the Spanish Research Report

AGE AND GROWTH OF COD FROM THE FISHERIES IN THE NORTHWEST ATLANTIC, 1960

BY A. FIGUERAS, INST. DE INV. PESQ. VIGO.

The present paper forms part of the work
which Spain undertakes, through the Direccion
Genere]l de Pesca Maritima and its Junta Con-
sultiva de Investigacion Cientifico-pesquera, as
part of it cooperation with the Infernational
Commission for the Northwest Atlantie Fisheries.
This work has been under way since 1952 and
carried out by Margalef, O. Rodriguez, Lopez-
Costa, A. Rojo and Figueras,

The material was collected by the trawler
“Alisio” of PYSBE during February through
May, 1960, and by the “Vendaval” in August-
December of the same vear.

The techniquae used 18 the same as for previ-
ous rescarches (Figueras, 1957). However, in
order to engure a more rapid and more accurate
reading of the otoliths, otoliths from the same

sample were fitted onto a plastic board with 32
hollows filled with plastilene (in previous years
the otoliths were investigated singly). The
present method both simplifies the work and
makes possible a direct comparison of the oto-
liths of a sample when reading them.

For each otolith were noted: number of
rings, number of “check rings”, size of nueleus,

aspeet of edge of otolith (N - Narrow, W - broad,
O - opaque, and H - hyaline).

Table 1 speeifies some of the characters in-
vestigated in the various samples; it shows that
otoliths have been collected from 4,546 specimens,
distributed over 263 samples each corresponding
to one haul. Most specimens are from September,
and 27 is the best represented division.

TABLE 1. Summary of the Samples.
Month Feb. Mar. Apr. May  Aug. Sept. Oct. Nov. Dec. Total
No. of samples 20 35 32 23 27 53 45 24 4 263
No. of spee. 399 512 395 281 463 1074 821 520 81 4546
Size range 31- 21- 33 40— 33- 32- 37— 38- 41- 21—
134 85 88 100 91 101 92 36 72 134
No. of samples by
divisions—1B 13 27 4 44 ;
1C 3 3
1D 8 s [ %
1E 4 4 )
2H 9 3 12 }
2J 1 32 3¢ 18 1 gy | 101
3K 2 2 6 10 ]
3L 18 6 24 38
3ip 4 4
4R 6 23 9 48
4v 8 5 27 } 65

14




The fishery is restricted to Divisions 4R,
4V, 3P and 3L in March and April. From May
the fishery eovers the whole northera part of the
Convevtion Arca, mainly concentrated, however,
in 1B, 1C, 1D, 2H, 2J and 3K (Figure 1).

The samples were grouped by divisions for
the study of growth, age and length distribution,
particularly. Whenever the material allowed,
comparison with results from previous years
was made —either for the same or for neighbour-
ing divisions. Thus growth, age and length have
been compared as follows: 3N, 30 (1955) - 3L,
3P (1960) and 1D, 1E (1958) - 1D, 1K {1960).

:'ﬂ-‘;
1B
; 8%
[ .
L.
— — - i@
!
1C
. *
1D
_________ 5,
1E
e _ 8
™
Y
Fig. 1. Positions of samples of cod from Spanish

trawlers, 1960.

7

The appearance of rings at the margin of
the otoliths was studied as to loealilies and sea-
sons in order to ascertain when the annual rings
are formed. Attention is drawn to a very in-
distinet ring (refringent), the appearance of
which ean be followed through the divigions.

A comparison with the results obtained by
other Spanish biologists during previous eruises
completes the study.

Age and Growth.

Table 2 and Figures 2 and 3 reveal, firstly,
a difference in growth for 1D and 1E between
1958 and 1960; however, the number of speci-
mens investigated in the two years is very different
—only 73 in 1960, compared to 1267 in 1958,
Whereas the 1958 eurve is very uniform with the
points falling close to the theoretical eurve, the
1960 results do not show such a uniformity, It
is to be noted that after the fifth year all points
of the 1960 eurve are above those of 1958, the
1960 lengths being about 10 em higher than those
from 1958. From Figures 4 and 5 presenting age
and length distribution, it appears that the aver-
age length is almost the same m the two years
{1958 - 65.12 em; 1960 - 65.84 em) and that the
1954 year-class predominates in both years.
The slight inerease in gize compared lo 1958, and
the lower mean age, close to 5 years in 1960
compared to close to 6 years in 1958, eonfirms
the conception of an increased growth rate (as
shown by the growth curves) for 1D in 1960.

cm ® -
90— ® 7
80— ha
70— -
60— ]
50— —
40— -
B @ 10,1E1960 |
30— ® 1D1E1958 ]
... o 3L-3P19860 -
@ IN-301955
20\__ i i \ 1 \ \ 1 | b i ! T_\
Years 1 2 3 4 5 6 7 8 9 10 1" 12 13
Tig. 2. Cod, growth curves. Divisions 1D and 1E (1960 and 1958); 3L: and 3P (1960);

3N and 30 (1955).
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cm
80

70

60

S0

»
[

® 1B 1960 -

&
40 © 4R 1960 —_
@ 4Vs 1960 N
30 02J3K1960 —]
20 —
{ A ] ] i | ] i | ]
Years 2 3 4 5 6 8 9 10 11 12 13
Fig. 3. Cod. Divisions 1B, 4R, 4Vs, and 2J - 3K; 1960. Growth curves.
TABLE 2. Frequency (number of specimens) and mean size by ages.
1960-3L 1955-3N 1960-1D 1958-1D 1960-4R 1960-4V 1960-1B 1960-2F
Aga N° em N° em N° em  N° em N° em  N° em N° em N° em
I 1 33.0
11 1 220 2 50.5 7 42.7 15 43 .4 2 43.0
TiT 8 448 25 373 15 48 4 96 53 .4 7 432 9 460 48 48.8 4 43 6
v 4 53.0 41 462 8 57.3 887 6.0 32 481 32 462 56 61.7 99 502
v 33 59.0 44 531 16 72.0 213 624 69 558 T4 522 69 675 122 530
VI 25 6564 54 606 21 75.9 138 69.1 53 579 57 582 76 T2.0 132 56 4
VII 25 71.2 16 670 5 77.0 197 1.8 23 611 25 63.8 17 738 91 593
VIII 9 70.6 5 783 3 81.0 59 739 16 634 13 64.7 13 78.0 79 603
IX 3 71.3 1 79.0 1 92.0 45 76 .2 9 654 7 607 12 81,5 74 615
X 7 765 1 95.0 75 79.3 7 678 4 8.5 69 627
X1 4 80.7 1 101.0 23 84 .6 1 73.0 2 725 6 8.3 43 646
XII 1 92.0 17 83.1 4 79.7 10 87.6 25 65.2
XIII 6 84.1 23 658
XIv 12 80 .5 5 638
XV 6 98 .0 4 790
XVI 2 97 .5 2 93.5 3 66.0
Xvil 3 93.3
159 187 73 1267 217 223 328 775

When comparing specimens from 1955 (30
and 3N) with those from the neighbouring divi-
gions 3L and 3P from 1960, the data of 1960
denote a greater growth. Here the number of
specimens is about the same in the two years, and
the results are therefore convineing; only the
localities are somewhat different (Figueras, 1957)

and thus too bold conclusions are not permissible.
The frequency-figures also show a considerable
increase in average size {length) of the stock in
1960 (61.8 em in 1960; 55.7 em in 1955). The
1949 year-class was predominant in 1955 and
the 1956 in 1960, and the mean age is a little
higher in 1960 (5.7 years).
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TABLE 3. Length distribution.
em 26 30 35 40 45 50 55 60 65 70 75 8 8 90 95 100 105 110
1955-3N N°* 2 8 5 25 30 52 47 5 32 1 14 5 5 1 2 200
% 06 26 16 83 10 17 15 18 10 5 4 17 1.7 03 07 ,
1958-1D N=* 3 11 21 127 214 218 139 183 142 114 56 13 5 3 6 2 1257
& 02 08 16 10 17 17 11 14 11 9 4 1 03 03 04 0.2
1960-3L. N° 1 10 23 23 27 2 21 17 5 2 2 : 157
% 0.6 6 14 14 17 16 13 10 3 13 1.3
1960-1D N° 3 6 6 6 2 7 14 ] 9 6 3 1 71
% 4 8 8 8 3 10 20 11 12 8 4 14
1960-4R N* 3 7 11 44 49 61 34 11 5 2 1 1 2 231
A 1.3 3 4 19 21 26 14 4 2 09 04 04 0.9
1960-4V N=° 1 1 8 27 56 44 36 33 9 7 3 1 226
A 04 04 3 11 24 19 15 14 4 3 1.3 0.4
1960-1B N° 4 16 16 14 16 41 53 58 52 30 12 9 1 322
% i2 4 4 4 4 12 16 17 18 9 3 2 0.3
1960-2] N° 3 21 64 114 193 212 135 57 17 4 1 1 1 1 824
% 0.4 2 7 14 23 26 16 7 2 0.5 0.1 0.1 0.1 01
%
10 | M:55.76 M 1955: 3N 30 By comparison of the samples of 1960 from
_l_r_‘_l_‘_ the different areas in which *‘Alisic” and “Ven-
- daval” have operated, the following results are
10l M:61.84 Hf 1960: 3L gained: |
- (a} The average length mereases gradually
: from south to north, from 55.8 in 4V to
1o} M65.12 —l_ o Fl258: 1D 1 66.1 in 1B (Figure 4).
— {b} However, the average age (Figure 5)
ok M:65.84 1360: 1D 1E A does not show the same grading; the
M highest age, 7.3 years, is observed in 2J;
. ' in the other divisions the average age
10+ M:66.07 M 960: 1B | varies between 5 and 6. ‘The high age
’_J—‘_,l_l—l_ of 7 years in 2§ in 1960 is remarkable;
from the length distribution data a
20l M:58.41 1960:23 contrast is observed between the rela-
M tive abundance of old individuals and
10} - the scarcity of cod over 75 em in 2J
. and the low number of old individuals
= and the numerous cod over 75 cm in 1B
ook M:57.81 M 1960: 4 R ] and 1D (1960).
10k H_'_( _l_t—.—. - (¢) In 27 we find the highest average age
71 L —— togethe?r with the lowlest growt.h r&‘mte
(see Figure 3); the difference in size
20} M:55.79 - 1960: 4 Vs - between the younger and older ecod
10k M | | (age proups 3 and 13) is only slightly
more than 20 cm.
cm '10. : lZD. <30-40-50-60-70-80-90-100-110 (d) The growth curves for 4R and 4V are
Fig. 4. Cod, Length distribution by divisions, almost the same. The mean length is,

1955, 1958 and 1960. M = mean length

cm.

however, 2 em greater in 4R {(H7.8 cm)
than in 4V (55.7 em). The 1955 year-
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TABLE 4. Age distribution and year-classes (N).

1960-3L 1955-3N 1960-1D 1958-1D 19604R 1960-4V 1960-1B 1960-2J
Apge N om N cm N em N em N em N em N cm N
I 57 01
I1 53 0.5 58 2.7 8 05 58 4.5 58 03
I11 87 H.0 52 13.2 57 204 55 7.5 57 3.2 by 4.0 587 14 .4 57 0.5
v 56 27.6 51 21.7 56 10.8 54 30.5 56 14.7 56 14 .4 56 16.8 a6 12 .8
A% 55 20.7 50 23.3 55 21.7 53 168 55 31.9 55 33.3 55 20.7 35 156.7
VI 4 16.7 49 28.6 b4 28.5 52 109 M 243 5 256 H 228 M 17.0
VII 53 15.7 48 84 53 68 51 13§ 53 105 53 11.2 3 51 33 117
VIII 52 5.6 47 2.6 52 4.0 50 4.6 2 7.3 52 5.8 52 3.9 52 10.2
IX 51 18 46 0.5 bl 1.3 49 3.5 51 4.1 51 3.1 51 3.6 5 9.5
X 50 44 50 1.3 45 5.9 50 3.2 50 50 1.2 50 8.9
X1 49 25 49 1.3 47 1.8 49 0.4 449 0.9 4 1.8 44 5.5
XII 48 0.6 46 1.3 48 1.8 48 3.0 48 3.2
XIII 45 0.4 47 3.0
X1V 44 0.9 46 0.6
XV 43 04 45 05
XVI 42 0.1 4 0.6 4 0.4
XVIIL 41 0.2
class predominates in both divisions, and 1952 as poor. However, it re-
and the average age is about the same maing to be invesligated whether the
(5.8 and 5.7 years). year-class strength prediction method
(6) The 1957 year-class is rather predom- found valid by Corlett for the North

inant in 1D in 1960, and also relatively
abundant in 1B. Probably the abund-
ance of these year-classes eonforms
with the statement of Corlett (1958),
who found, in comparing the quantity
of available food during the pelagic
phase of the young eod with the year-
class strength, that the dry weight of
plankton per veolume of water in a cer-
tain year, in March-April to September
{the pelagic phase of the cod), is strong-
ly related to the strength of the year-
class of that year. Thus, according to
the abundance of plankton, the 1950
vear-class {not known from our ma-
terial) must be considered as very rich,
and the 1949 and 1954 year classes—
which actually were predominant in the
area—as good. As mentioned earlier,
the next riech year-class in Subarea 1
will be that of 1957; this will coineide
with Corlett’s prediction. Following
Corlett’s theory, it is probably that the
1953 and 1955 year-classes must be
classified as medium, and those of 1951

east Atlantic is also valid for the Con-
vention Area.

Season of Formation of Rings.

From the studies of the percentage of eod
with a ring at the margin of the otolith during
the year and through the divisions, it appears that
the majority of rings are formed in August in
Subarea 1 (Table 6). During August, samples
from 1B only, 249 of the cod had a recently
formed ring at the margin. Contrary to this,
in Subarea 4 (41} and 4V) the highest percentage
(13.69) of cod with a marginal ring was fouad
in February. For want of dala, this pheno-
menon caanot be related to temperature, but
compared with latitude it could be coneluded
that the ring is formed in winter in the southern
subareas and in summer in the northern. This,
however, eannot bhe confirmed before we have
data from the summer for the southern, and from
the winter for the northern subareas. For the
solution of the problem, it is desirable to collect
samples from both regions through all seasons
of the year.



The Occurrence of a Particular, Very
Indistinet Ring. '

In rather many specimens a particular, very
indistinet ring was observed; in almost all cases

% {
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20[M50 7 1955:3N 30
A 7
~ 95 o
2olmsr [T 1o60:3L
10} | 1
e |
20M:5.9 1958:1D 1E ]
10} —,ﬂ |
ooMsz_ [ V**  1%o0:p1e |
lo]3 M .
195%
]0_M='7.3 {—'_ 1960: 2] i
20P1:58 Nad 1960: 4R
8 | ]
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M:57 1960: 4 Vs
o "
—1 1
20~ —79%% ]

'M:5.5 | 1960: 1B
o 11N 7
. T

Years 2 * 468 -10-12-14-16-
Fig. 8.

Cod, age distribution by divisions, 1985,
1958 and 1960. M = mean age. Predom-
inating year-classes indicated.
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this ring was the second ring, oecasionally also
the first, third or fourth, and in these cases almost
always also the second. This ring cannot be
considered as a spawning ring, as first spawning
only occurs at age 6 in Division 2J. Rojo, 1957.
It must therefore be attributed to other causes,
e.g. an ecological change in the environment.
The distribution by months and divisions of this
ring, or rings, is shown in Table 5. The ring
oceurs in the highest percentage of cod in 3K,
and with decreasing percentages to the north
as well as to the south. The most probable
explanation is perhaps the previously mentioned
possibility of a change in environmental condi-
tions, perhaps related to the currents, although
the authors note the larger confluence only more
to the south. It can further be noted that this
indistinet ring is mueh more common in the
females than in the males.

Comparison with Results Obtained in
Previous Years by Spanish Authors.

The Spanish research cruises in the Con-
vention Area began in 1953 when O. Rodriguez
and Lopez Costa investigated Subarea 3 in
February-April on board the trawler ““Ven-
daval’. The second ecruise was carried out by
O. Rodriguez and A. Rojo on board the “Mistral”
in June-July, 1954. According to data published
in ICNAF Annual Proccedings Vol. 5, the mean
length of the eod in Subarea 3 was 51-55 em
(10 em more than in 1953), and the richest yvear-
class was that of 1949 (5 vears old); it was fol-
lowed by the 1948 year-class. From Figures
4 and 5, it appears that the mecan length for this
subarea is 60 em and that the 1956 year-class
predominates. Thus, a certain increase in growth
rate has oecurred for this subarea.

The third cruise was carried out in June-
July 1955 on board the trawler “Cierzo” by
O. Rodriguez. The mean length was 56-60 em
in Subarea 3 and the 1949 vear-class was still
predominant, followed by the 1950 year-class.

The fourth cruise was made by A. Rojo on
board “Santa Ines” and “*Santa Celia” in Sep-
tember 1956 and mainly in Division 3N. The
mean length was 50 cm and the 1951 year-class
predominated. The growth rate was about the
same a8 that found for this division in 1955, but
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TABLE 5. Frequency of the 2nd, Indistinet Ring.

By months: March April May August
¢, monthly 3.8 15.2 2.7 08
% of males 27.2 13.3 20.0 0.0
By divisions. 1B 1K 2H 27
No. of spee, 3 3 10 84
LA 0.4 3.7 51 5
TABLE 6. Frequency of rings at the margin.

Month Division

Februsry 4R, 4V

Mareh 4R, 4V, 3P

April 4R, 4V, 3L

May 1B, 1C, 1D, 2J, 3K

August 1B

September 1B, 1D, 2J

October 24

November 2J

December 27

somewhat lower than in 1960 for 3L. From the
figure showing vear-clags strength smee 1953,
it appears that the predominant year-classes in
Subarea 3 have been: 1946, 1949, 1951 and 1956;
however, corresponding data for the years 1957,
1958 and 1959 are missing.

The fifth cruise took place with *“Abrego”
in September-October 1957, A. Rojo (1958)
gives the mean length for 1B as 50 em, in 1960
the mean length had inecreased to 70 ecm; the
predominani year-classes were the 1953 (4 years
old) in 1957, and 1954 (6 years old) in 1960.
Therefore, the growth curve of 1957 is below that
of 1960. The growth rate has increased. For
iD and for the same vear, 1957, A. Rojo gives
the mean length as 58.6 cm and the 1952 year-
class as predominant, and be notes that in October
the majority of otoliths had transparent margins,
An inflection was observed in the growth eurves
between the ages of 7 and 8. Such an inflection

is also observed in 1960 in 1D between ages 5-

and 7 and in 3L between 7 and 9 (Fig. 2 and 3).

September October November Dec
6.5 10.2 12.7 2.4
40.0 30.9 35.2 0.0
3K 3L 3P 4R 4V
15 16 2 14 10
7.5 3 2 1.8 1.8
No. of Specimens o
36 13.5
32 11.0
16 81
18 10.0
55 24 2
9 1.6
u 0.7
3 1.1
0 0.0

The sixth cruise was made in May-July
1958 by ‘‘Aliseo”. The results obtained by
0. Rodriguez have already been compared with
those from 1960.

From the foregoing, it can be concluded that
a tondency of increase in growth rate exists in
certain divisions (1B, 1D). It can further be
concluded that the vear-classes which will form
the hagis for the fisheries in 1961 will be as fol-
lows: BSubarea 1—1955 and 1957 yoar-classes;
in Subareas 2 and 4-—the 1956 vear-class.
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A. SOVIET INVESTIGATIONS IN THE ICNAF AREA IN 1960
BY V. I, TRAVIN AND K, P. JANULOV

As in previous years, Soviet investigations
of catech-composition and hydrography have
been carried out on hoard the research and seout-
ing ships. The cruises covered West Greenland,

Labrador and Newfoundland areas and, to a
certain extent, the Nova Scotia area.

In February / April and in June / Auogust
the R/V **Sevastopol” made two cruises to the
Newfoundland and Labrador areas and a short
trip to the Nova Scotia Banks.

Data on hydrography and samples of ben-
thos, zooplankton, fish eggs and larvae, and
bottom sediments were collected. Considerable
efforts were aimed at studies of the race composi-
tion of redfish, and similar studies concerning
cod and other fish were initiated.

Race investigations enabled us to establish
a considerable degree of isolation of redfish
populations and an apparent exchange of adults
smong them. But the majority of these popu-
Iations can be grouped (with respeet to S. men-
tella) in three large stocks. Apparently the
exchange within these stocks is not large.

The scouting vessels “Rossiya”, “Odessa’”,
“Novorossiysk', “Stalingrad”, “Zapad”, with
groups of scientists on board, made eleven cruises
to different parts of the Convention Avea,

Cod tagging was performed with Lea tags.
In Subarea 1 a total of 1050 cod and in Subareas
2 and 3, 512 were tagged. Up to now, 29 returns
from the West Greenland area and 3 returns from
the South Labrador area have been reported.

439 plankton sambles were taken, and 394,-
000 fish were measured (including 105,000 cod,
19,000 haddock, 256,000 redfish). Material for
age determination was collected from 12,000
redfish, 8,000 cod and 1,500 haddock.

Subarea 1.

Biological data were collected in these waters
by two scouting trawlers fishing in the Dawvis
Strait area in April/May.

Cod oecurred in all divisions, with the largest
coneentrations In 1D,  The average size of cod
was about 60 em, in IC larger cod were encoun-

tered (6567 em). In IE and 1D the size eurve
hag two peaks, at 42-50 em and 69-80 cm.  Small
cod of 41-49 em average prevailed in April in 1F.

The material on age-composition showed
that the cod stock consisted of the 1936, 1955,
1954 and 1953 year-classes, the average age
being 6 years.

Redfish (8. marinus) were caught in all
divisions but they dominated in 1C and 1D.
The maximum average size {about 44 cm) was
observed in 1E. Smaller redfish were found in
1C and the minimum average size (40 em) was
observed in 1D. 15 to 18-year olds prevailed
in the cateches. The average age of redfish was
18 years; in 1E it was higher, amounting to 22
vears. The number of males and females was
almost equal in all divisions. As in previous
years only immature redfish were observed.

Subarea 2.

The main part of the material is from 2J;
in November/December redfish (8. mentella)
and cod samples were taken in 2H.

The South Labrador area (2J) was of great
importance to the fishery in the first half of the
vear, despite troublesome ice conditions. The
commercial ships fished chiefly for pre-spawning
and spawning cod which oecurred in considerable
concentrations on the southeastern and southern
slopes of the Hamilton Inlet Bank. Specimens
of 50-60 cm length formed the peak of the size
curve, the average size being 52 em. In 2H cod
were larger, the average size being about 58 em.
Age determination of cod in 2J showed that fish
older than 5 years made up more than 709 of
the catches, and the 1952, 1953 and 1954 vear-
classes were predominant.

A considerable share of the catches was
formed by redfish (S. mentella) with sizes of 32-
37 em predominating for the males and 34-40 em
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for the females. The average individual weight
of females was 755 grams, of males 665 grams,
The ages of the redfish ranged from 5 to 27 years.
with a predominance of the 12 to 16-year olds.
On the whole, the sex ratios observed during the
period investigated were equal, but with males
considerably predominating in January and Feb-
ruary. Beginning with May, males and females
were encountered in the catehes in approximately
equal numbers.

Subarea 3.

The Newfoundland area was, as in previous
years, the main fishing ground for the Soviet
trawlers, but contrary to what was the case in
the preceding vears, a considerable portion of
the annual catch was taken in 3N where the
commercial fleet fished for haddock from July
to November.

The importance of the northern divisions
(3K, 3L, 3M) was reduced considerably as a
result of the absence of sieady, dense concen-

trations of redfish (S. mentelle). Only m 3K,
in the first half of 1960 (chiefly in February/
April), redfish were caught as a large by-catch
of the cod fishery.

The redfish sizc-composition (S. mentella)
ranged from 20-53 ¢m, with modal sizes of 32-
36 cm for males and 3842 em for females, the
average sizes heing 33.0 em and 37.5 em, respec-
tively. The redfish were 7 to 26 years old, 13 to
i8 wvears being the most common age. The sex
ratio in the catches throughout the vear was
praciically egual, but with a slight predominance
of females, particularly in January.

The average redfish sizes observed in 3L
were the highest (34.5 em for males and 38.5 em
for females); 15 to 19-vear old fish constituted
the bulk of the eatehes. On the average, the
catehes, all year round, contained about 559
females.

On the Flemish Cap Bank (3M) the pre-
vailing sizes were 31-34 em for males (8. menlella)
and 32-37 em for females. The catches consisted
of 7 to 27-vear old fish, specimens of 12 to 15

years old predominating. In January and April
males were observed in higher numbers (63 to
679,) than females, but the average yearly per-
centage of males taken in the catches did not
exceed 537%.

In 3N and 30 small redfish up to 30 ¢m long
were caught. In 30 fish under 30 em long
amounted to more than 80%,; the peak of the size
curve was off 25-26 em for males and off 28-30
em for females, At the same time in 3N the
sizé eurve is more even, and a considerable by-
cateh, up to 509, of fish more than 30 cm long
was observed. In this division the average size
of males was 30.5 cm and that of females, 31 em,
whereas in 30 26.5 em and 28.0 em, respectively.
In the latter division redfish were less than 17
years old, with the 9 to 13-year olds prevaling.
In both divisions females predominated (569
in 3N and 619 in 30).

In 3P redfish were slightly larger than in 30.
The average sizes were: males—28 cm, females—
29 em.

Cod appeared with the following average
sizes, by divisions: 3K - 7.7 em, 3L - 68.0 ¢m,
3M - 52.5 em, and 3N - 52,0 em, The 1953,
1854 and 1955 vear-classes were the most im-
portant ones.

Haddock caught in 3N were mainly small,
with the peak of the size curve at 34-39 cm.

Subarea 4.

The bulk of material taken in 4V was caught
by scouting trawlers and the R/V “Sevastopol”,
which, however, made only insignificant redfish
catches (8. mentella) there. The average size
of males was 31 em and that of females, 33 em.
The average sizes of cod in the samples were
from 48 to 55 cm.

In 4W and 4X several trawlings were made
along the outer slope of the Nova Seotia Banks
and 8. mentella samples were collected. The
average sizes in these divisions were: 4W - 26.9
cm {males), 20.8 c¢m (females); 4X - 29.5 em
(males), 34.2 em (females).



B. SOVIET TRAWL FISHERY IN THE NORTHWESTERN ATLANTIC, 1960
BY M. A. PAVLOV AND V. 1. TRAVIN

The Soviet trawl fishery in the ICNAF ares
differed in 1960 from all previous years. In the

course of ten months (January-October), the
highest share of the total catch, about 409,
wag taken in Division 3N where until that time
practically no fishery had taken place. As
before, 27 (about 309) and 3K (309} were of
the greatest importance. In other divisions
the fishery was insignifieant and varying.

In 3L and 3M, which in previous years
played a significant role in the Soviet fishery,
the ecatehes in 1960 were varying and the trawlers
moved to these divisions only when the eatches
in other areas decreased.

Apart from this, the 1960 cafches were
characterised by the predominance of ecod and
haddock. It was only from February to April
that redfish made up about 50 to 6097 of the
total cateh. In January and May cod and had-
dock contributed about 509, and in the second
half of the year, 70 to 909, of the total cateh.,

Two periods may hbe clearly distinguished
in the fishery: (1) from January to June when
trawlers fished for redfish, mainly Sebastes men-
tella, and haddock on the northern Newfoundland
Bank and off Labrador; (2) from July to No-
vember when the fishery was based on the had-
dock of the southeastern Newfoundland Bank.
In the course of the first period, redfish fishery
on the northern slopes of the Great Newfoundland
Bank was carried out continuously. Sebastes
mentella, with an insignificant by-cateh of large
haddoek, was found at depths of 290 to 350
meters. Female redfish predominated in the
northern part of the area, while males were pre-
dominant in the southern part. The fish con-
centrations gradually moved southward.

During this period, redfish fed on Cteno-
phores, krill, Calanus, Gammarus, prawns, young
cod and lantern anchovy. During daytime,
catehes were higher than in the evening or at
night, in connection with diurnal migrations of
the redfish.

At the same time, fairly large concentrations
of cod with redfish (maiuly S. mentella) in the

by-catch were fished on the Hamilton Bank and

in the southern Lalhrador area. Here the fishery
was sometimes hindered by approaching ice.

The appearance of ice on the fishing grounds
was observed In late February, late Mareh and
m April.  Cod was found at depths of 260 to 300
meters. Cod concentrations during this period
(January-June) were stable and it was only in
late June that the fish started moving to the
northern ice-covered areas, and the trawlers
proceeded to fish for isolated cod schools moving
to this area from the south along the edge of the
slope of the Newfoundland Bank and frem the
St. Lawrence Gulf via Belle Tsle Strait.

During the first period (January-June), cod
and redfish catches did not exceed 2.5 tons per
hour trawling. In January and May-June the
greatest contribution to the cateh came from 27,
but in February-April, from 3K.

In April and May an exploratory cruise was
conducted in the Davis Strait. 353 tons of cod
and redfish were taken with a relatively low aver-
age catch per hour trawling (1.6 tons in April;
0.9 tons in May). The fishing operations were
hampered by highly unfavourable weather con-
ditions.

The size composition was very good. Ae-
cording to data supplied by research vessels
60-75 cm cod prevailed in the catehes in 1C, while
two size groups, 45-55 em and 65-75 em, predom-
mated in 1D and 1K. 35-50 em fish oceurred
only in 1H.

Redfish (5. marinus) were farly large:
in IC fish below 30 ¢t 1n size made up 2 to 3%,
of the eatch, while those above 40 ¢m contributed
559 in 11 there were practically no fish below
30 em, while redfish ahove 40 em formed 65 to
759, of the catch. In 1D redfish were somewhat
smaller: about 69, was made up by fish below
30 em, while about 469, consisted of fish above
40 em.

In the second half of the year the most
imporfant fishery was carried out in 3N
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TABLE1 8Size Composition of Cod catches in 1960 (according to data of research and exzploratory vessels),
cm-group 25 30 35 40 45 50 85 60 65 70 75 80 85 90 95 100 108 Total
1 No. 4 56 180 486 1429 2710 3311 2517 1447 522 112 37 7 — - — — 12818
Labrador b
) 9% 01 04 14 38 11.1 211 258 196 11.3 4.1 08 04 03 — — — — 100
' No. — — 3 10 2 9 61 64 60 70 26 36 24 15 6 5 2 503
Newfoundland
¢ — — 0.6 20 52 190 122 128 120 140 52 7.2 48 30 1.2 10 0.1 100
TABLE 2. Size composition of 5. marinus catches in 1960 (according to data of research and exploratory vessels).
cm-group 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 53 60 62 64 Total
I No. — — — — — 3 3 12 7 4 13 29 26 25 26 26 23 25 17 5 1 3 248
Labrador
g — — — — — 121248 28 16 5211 8106100106106 9210068 2.0 04 12 100
No. — — — — 5 12 13 16 45 61 54 100 67 8 46 47 31 7 16 3 — — 605
Newfoundland
7 — — — —08202226 75100 8816611113.7 76 78351 122505 — — 100
] No. 8 16 24 39 77143 018 362 532 632 780 836 626 11 92 — — — — — — — 4696
¥lemish Cap
Z0203050816304776112132164176132 65 20 — — — — — — — 100
TABLE 3. Size composition of S. meniella catches in 1960 (according to data of research and ezploratory vessels)
cr-group 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 ‘Total
1 Noe. — 2 7 25 97 151 403 668 523 346 315 222 229 130 62 19 7T — 1 3207
Labrador
j % — — 02082747126 210 164 108 99 69 72 41 19 06 02 — — 100
No. 1 9 30 117 319 577 1056 1846 2205 1790 1587 1625 1079 402 195 42 6 — — 12976
Newfoundland
% —0102092445 81 143 177 138 122 126 83 3.1 1.5 03 — — — 100
No 1 3 20 20 52337 992 1271 1291 1087 542 146 57 3 - - - - — 5822
Flemish Cap
% —010303095817.1 218 222 187 93 25 09 01 — — — — — 100
TABLE 4. Size composition of haddock catches in 1960 (according to data of research and exploratory vessels).
cm-group 25 30 35 40 45 850 58 60 Total
No. 49 741 1310 212 62 16 6 2396
Newfoundland
Ta 2.0 310 54 .8 88 2.6 0.6 0.2




In January haddoek concentrations were
found in the southern and southeastern parts of
the Newfoundland Bank, in July on the south-
eastern Newfoundland Bank: at depths of 60 to
100 meters these fish formed commercial con-
centrations which wore fished by trawlers.

The haddock stayed on a small bank with a
satidy bottom covered with numerous molluse

shells. They fed on capelin eggs which were
spawned there in July, and the great quantities
of capolin eggs may have accounted for the stable
concentrations and consistent eatches of haddock
during July. Later (August-November) had-
dock concentrations were still fairly good, which
may be due to the facts that this area was not
covered by eold Labrador water and that the
summer warming was rather high and reached
to the bottom—there was an Inerease of the near-
bottom temperature from 2° in August to 3°
in September.

The maxintum haddock catches (4 tons per
hour of trawling) were taken in July; in late
November the cateh dropped to 2 tons. During
the entire period the highest catches were taken
at night.

Another object of the trawl fishery was red-
fish, which was fished off southern Labrador and
on the northern Newfoundiand Bank at the
beginning of the period (July) and along the edge
of the northeast slope of the Bank and on the
Flemish Cap from Augnst to October. The aver-
age catch in the second period ranged from 2.2
to 2.6 tons per hour trawling.
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In November the trawler fleet moved to the
northern slope of the Great Newfoundland Bank
and in December to the Labrador area, where
Sebastes mentella concentrations appeared at

depths of 250 to 300 meters, at that time nof
affected by winter cooling.

Tables 1, 2, 3 and 4 show size composition
of fish from catehes by research and exploratory

vessels. In the Labrador area fishing was con-
ducted for eod (Table 1) mainly 45-65 e¢m long
and off Newfoundland for cod of 50-70 cm.
Besides, larger fish (up to 105 cin) occurred in
the Newfoundland area.

In the Labrador area Sebasies marinus was
larger than on the Newfoundland and Flemish
Cap Banks—the predominant sizes were 44-56
cm and 38-48 ecm respectively (Table 2).

The larger sizes of Sebasies mentella occurred
in the Newfoundland Bank and Flemish Cap
areas (Table 3).

The number of larger fish increased in
northern areas, for both 8. marinus and S. men-
tella. 'Thus, in the Labrador area S. marinus
above 50 em in length made up 409, of the cateh,
on the Newfoundland Bank only 17%,, while
on the Flemish Cap Bank fish above 50 em did
not oceur.

Asg shown by the 1960 data supplied by ex-
ploratory vessels, haddock ranged in size from
30 to 60 em (Table 4).

Aceording to preliminary data, the fotal
cateh by the Soviet trawler fleet in the ICNAF
area in 1960 was about 250,000 tons.

C. REDFISH STOCK DISTRIBUTION IN THE ICNAF AREA
BY V.TRAVIN, K. JANOULOV, A. POSTOLAKY, G. ZAHAROV

The Soviet invesligations which began in
1957 have, only for the last two years, covered
most of the TCNAF subareas. For this reason,
the Soviel scientists do not possess sufficient
quantity of data on the redfish biology, distri-
bution of adult fish concentrations, and dis-
persal of the larvae and young during the first
vears of life, for allowing final conclusions as to
the existence of separate local stocks of redfish
in the different parts of the Convention area.

Our earlier considerations of the possibility of
the existence of several local stocks of 8. mentella
in the regions of Labrador and Newfoundland
were based on the analysis of the seasonal
fishery, which partly reflected the displacement
of commereial stocks, as well as on the analysis
of age/length composition, sex ratioc and ma-
turity of the gonads, of the calches; {further, on
the observation of so-called “‘natural marks”
(parasites, external and internal spots on the skin
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and muscles), and finally, on the morphometric
measurements of the samples taken in different
parts of the Convention area.

As the Soviet investigations were mainly
conducted in the most important fishing areas,
the data on the distribution of local redfish stoeks
were colleeted for the main species characteristie
of the particular regions: S. marinus in Davis
Strait, 8. mentella off the Labrador coast and in
the Newfoundland divisions. Data collected in
Subarcas 4 and 5 are insignifieant and fragmen-
tary, so thev cannot be used for the solution of
this  prohlem.

Our views on the distribution of redfish
stocks are as follows:

Subarea 1 - West Greenland.

(atches of the research and seouting vessels
included, besides cod, a large number of
S. marinus. The limits of the distribution of
this fish extend to at least 69° N, but commereial
stocks are mainly found up to 66°N (Division
1C inclusive). Within these limits (from Cape
Farewell up to 66°N), commercial stocks of
S. martnus may be found all the year round, but
the largest cateches come, as a rule, from the
northern divisions (1C and 1D) in March to
August. In the other months rich catehes were
made in the more southern divisions (1¥ and 1T7).

Redfish schools keep along the west slopes
of the banks, spreading into the guts between the
banks, sometimes moving to the deeper grounds
east of the banks when the waters are warmed up,
and westward to greater depths when the waters
are cooled, The ecatehes consist of fish of all
age and size groups, from the smallest and
youngest to 20-year-old and older.

However, mature fish are hardly found in
any of the seasons in the areas off West Green-
land, neither at the embryonal stage of develop-
ment, nor at the pre-extrusion or post-extrusion
stages: even the biggest specimens, both males
and females, have as a rule resting sexual glands.
This fact testifies against the spawning of S.
marinus in the waters off West Greenland; this
stock 18 not genetically independent and must be
linked to the more south-eastern regions of the
North Atlantic: Ieeland and the Danish Strait,

Larvae from the spawning grounds of these
regions apparently drift to the coasts of West
Greenland {where they grow up) with the Irming-
er Current and its branch of the West-Greenland
current. 'The return of the adults from the West
QGreenland coasts to Iecland or the migration of
mature post-spawning specimens from Iceland
10 West Greenland were, however, not observed.
It is quite possible that the young fish drift and
the adults swim from West Greenland into the
Labrador region in a relatively warm stream which
branches off from the West Greenland Current
af the latitude of Godthab and joins the Labrador

Current on the western side of the Davis Strait.

This may explain the presence of S. marinus
concentrations in the waters of the contiental
shelf of the Labrador coast, which are fished from
time to time by the Soviet fishing vessels.

Subarea 2 (Labrador coast)

Catches of S. mentella (the main objeet of
commercial redfish fishing in this subarea) dis-
play great seasonal and yearly fluetuations;
however, if permitted by the ice and meteorologi-
cal eonditions, fishery could be carried out all
the yvear round.

The northern limit of S. mentella’s distri-
bution has not been established, but it undoubt-
edly extends far to the north of the Hamilton
Bank area {(2J) where the Soviet fishing fleet is
mainly operating. The richest catehes on this
bank are observed from October until February,
when redfish concentrations move from 3K and
3L, first to the north and then to the south. The
approximately equal distribution of sexes in
catches during all seasons indicates the absence
of the seasonal separation of male and female
schools, so characteristic of the Bear Island-
Spitzbergen stock of S. meniella. Extrusion of
larvae takes place on the eastern slope of the
Hamilton Inlet Bank in May or beginning of
June. Only a very small number of females
with their larvae not liberated are observed to-
ward the end of June.

The problem of larval drift has not yet been
fully studied, in spite of its great importance for
the understanding of the position of the Labrador
stock of redfish.



We believe that the main drift proceeds
along the extreme eastern (warm) component
of the Labrador Current which flows along the
edge of the slope of 2J, 3K and on the northern
side of 3L, where it deflects to the southeagt,
then (north of Flemish Cap) to the north and
northeast, forming a eyclonic eddy. Only such
a pattern of distribution of larvae and young
fish ean explain the existence of a S. mentella

stock, off the Labrador coast and in the northern
regions of the Newfoundland shallows (3K and
3L), which is shown by the available data.

Subarea 3 (Newfoundland Bank)

In this subares the existence of the follow-
ing three S. mentella stocks, with only little inter-
mingling in the marginal regions, can be outlined:

1. The northern stock in the Labrador
region and northern parts of Newfound-
land (3K, northern part of 3L);

2. The Flemish Cap stock in Division 3M;
3. The south Newfoundland stock on the
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southeast and south slopes of the New-
foundland Bank (3N, 30, 3P).

This division of stocks appears from mor-
phometrie differences as well as from differences

o parasites, already referred to. It is further
confirmed by a considerable difference in the

langth-composition of catches observed rather
consistently during the various seasons (Table 5).

The Flemish Cap stock is more distinetly
isolated, especially by morphometric and para-
sitologic indiees. Tt can only accidentally be
recruited from specimens of the southern stock,
whose larvae can be brought there in years when
the waters of the Guif Stream penetrate to the
southern slope of Flemish Cap. The southern
and northern stocks are also delimited by mor-
phologic indices and average sizes; they are inter-
mingling in Division 3N and in the southern
part of 3L, in both cases due to the penetration
of adults and to a small-seale southward trans-
port of larvae from the northern stock with the
main branch of the Labrador Current.

TABLE 5. Mean sizes of S. mentella in the catches of the Soviet research vesgels in different regions (in brackets

—months when samples were taken.

Mean sizes by years

Region Sex 1957 1958 1959 1860
2 male 34.45 33.48 34.29 33.81
female 35.91 37 45 37 .04 37.54
(X-XI) (VIII-XIT) (VI-VIII) (I-1T-V-VI)

3K male 34 49 34 41 35 22 33.20
female 39 45 36 .72 37 .96 37 61

(X) ~ {X-XII) (I-VITI-XIT) (I-VII)
3L male 33.91 34 .54 34.20 34.20
female 35 .93 37.10 37 51 38.83

(X-XI1I) (IV, VITI-XII) (I-VIII, X1I) (I-VIIL)
3M male 34 .80 32.72 33.21 33 .13
femals 37 .05 34 42 35 65 35.02

(I-vI) (IlI, IX, XII) (III-1X, XII) {I-ViD
3 male — — 39.59 20 35
fomale — — 31.56 31.01

(I, VIII) (I-VIII)
30 male | — — 36.07 26 .48
female — — 27 .65 28 .27

(1II-VIII) (I.VIII)
3P male — — — 27.94
fomale — — — 28 93

(L-11, VII-VIID)
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D. HYDROGRAPHIC CONDITIONS OFF THE WESTERN COAST OF GREENLAND
IN THE SPRING OF 1260

BY M. M. ADROV, POLAR RESEARCH INSTITUTE, MURMANSK

From early April till beginning of June, the
“QOdessa’’ earried out investigations on the fish-
ing banks off the west coast of Greenland, from

Frederikshdb Bank to lille Hellefiske Bank;

gsurface and near-bottom temperature were taken
during each of the numerous hauls. The ma-
jority of the measurements were done in April.
Besides, the following hydrographie sections

were worked:

(a) South-west from Irederikshab Bank—
5.IV.60.

(b} South-west from Lille Hellefiske Bank
—(done twice) 5. V. 60 and 3. VL. 60.

The distribution of surface and near-bottom
temperature in April (Fig. la-b) shows that in
spring 1960 the water masses off West Green-
land were characterized by higher temperature

than during the two previous vears hoth in the
upper and lower layers. The extremely great
undulation of the near bottom isotherms shows
that the Irminger Current eserts increased pres-
sure upon the coastal waters. The closencss of
the isohalines indicates the same. Evidently,
owing to this, temperatures below 1°C are not
found near the coastal zone, whereas in other
vears tlemperatures helow 0°C were froguent.
The surface isotherms show the irregularity of
{he temperature pattern due to the varying in-
fluence of the colder surface water formed by the
melting of floating icc. It is noteworthy that
the surface temperatures in April/AMay for the
two previous vears did not cxceed 1°C. The
presence of certain patehes of water with more
than 1°C also indicates the increased warming

up of the waters in spring 1960.

Fig. 1.

Surface (a) and near-bottom (b) isotherms, April 1960. The dots indicate the

stations of the sections taken by “Odessa’.



The temperature and salinity distribution
w the spring of 1960 at the sections mentioned
earlicr is in good agrecment with the general
thermal distribution in this area. On the western
slope of Frederikshab Bank beginning at 100 m
depth waters of 2°C are found (Fig. 2). Judging
from the salinity these waters are strongly mixed
with Irminger Current water. But in the upper

50 m layer especially high temperatures were
observed, together with increased salinity. In
early May 1958 the temperature of this layer was
mainly below 0.5°C, in eases even slightly below
0°C; its salinity ranged between 33.5-33.8°/c0.
Also the section across the Lille Hellefiske Bank
(Fig. 3), at the very beginning of May 1960,
showed very high temperatures, especially in
the near-bottom layer over the top and the
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Isotherms and iscohalines of the section
SW from Frederikshaab Bank, April 5,
1960.

Fig. 2.

N

western slope of the Bank, The character of the
bottom isotherms and isohalines shows that such
warming up is caused by the invasion of deep
water masses of the Irminger component of the
West Greenland Current. The salinity values
in the shallow part of the Bank are 0.2-0.3°/,
higher than those observed in the same period in

1959. The core of cold surface water approach-

ing the bank from the west wag as well developed
as in 1959.

When the same section, Lille Hellefiske
Bank, was taken a month later, 3 June 1960
(Fig. 4) the forming of the bank water as a
mixture of the intermediate cold layver from the
west and the deep warm water had already begun.
It results inevitably i the subsequent eocoling
of the near-hottom waters on the bank, observed
every vear on many of the West Creenland banks.
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Fig. 3. Isotherms and isohalines of the section
SW from Lille Hellefiske Bank, May 5.

1960.
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Isotherms and isohalines of the section
SW from Lille Hellefiske Bank, June 3,
1950,

Fig. 4.

As observations from other years show, the cold
intermediate layer later approaches the bank
still closer, finally completely covering the bank,
whilst warming up takes place simultanecously
from the surface. Unfortunately, in 1960 we
had no opportunity to repeat the section sfill
later in the season. Buf, from analyses of the
ohservations by the expeditions of different
countries, the USSR included, the author con-
cludes that the seasonal temperature minimum
of the near-bottom layers of the West Greenland
banks is not at all connected with the hypoth-
etical seasonal increase of the influx of cold water
of the West Greenland Current, but with the
effect of the intermediate cold layer, which is
formed every year owing to vertical winter
circulation.

XI. United Kingdom Research Report for 1960

BY C. E. LUCAS AND R. J. H, BEVERTON

1. Commercial Fishing.

Considerably more f{ishing was carried out
by English vessels at West Greenland in 1960
than in 1959, but the total cateh was nearly the

same. Data are as {ollows:
1959 1960
Hours Fishing 7,231 12,694
Cateh of cod (cwt) 217,878 218,611
Cateh (ewt) per 100 ton-hours 4 .06 2.11

2. Market Sampling.

About 7,500 cod from West Greenland were
sampled at Hull and Grimsby in 1960, and oto-
liths taken from 262 of these. Compared with

1959, the 1960 catches contained relatively more
small fish and fewer medium and large. The
numbers caught per 100 hours fishing in 1960
are presented in Figure 1; the corresponding
data will be published in “Sampling Yearhook,
vol. 5.

3. An observer (Mr. G. C. Trout) spent the
period from January Tth to Fehruary 5th on the
stern trawler FAIRTRY TI, (1960 Aan. Meet.
Doe. no. 42) and obtained length compositions
of her cod catches in Divisions 3L and 3P by
sampling the various size categories into which
her cateh is sorted prior to processing. Since
the daily output of fillets was available, changes
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Fig. 1. Numbers of cod (raised figures) by 3 em

groups caught per 100 trawl hours off
W-Creenland, 1960.

in the length eomposition of the total catch be-
tween grounds could readily be obtained. A
gimilar survey has just been made on FAIRTRY
T, on which a report will be issued (1961 Ann.
Meet. Doc. no. 7). Routine sampling by ship-
borne personnel is being arranged on FAIR-
TRY I, !, aod III.

4. Comparative Fishing.

No comparative fishing experiments were
conducted in the ICNAF Area during 1960 but
some undertaken elsewhere may be relevant to
the Commission’s program. These have in-
eluded further mesh selection experiments, in
particular with single and double twine and with
cod-ends made of courlene. In addition, experi-
ments have been made on diurnal variations in
fish catches and on the reactions of fish to fixed
and moving obstacles. Following a recent re-
view by a special Mesh Selection Working Group
(Convener, Mr. J. A. Pope), ICES intends to
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prepare a report summarizing all selectivity data
for the ICES Area.

5. Fishery Assessments.

Members of the research laboratories at
Aberdeen and Lowestoft participated in the
Fishery Assessment Working Group (Convener,
Mr. R. J. H. Beverton) which met in Lowestoft

from March 17th-26th, 1960, Further meetings

of the Group in Bergen before and during the
Meeting of the Ressarch and Statisties Com-
mittee enabled a Progress Report to be submitted
giving provisional assessments of the effect of
mesh size in the majority of cod and haddock
fisheries of the ICNAF Area. A further meetiog
of the Group was held at Lowestoft from March
21st-30th, 1961,

6. Environmental Studies.

During a cruse of the R. V. ERNEST
HOLT to East Greenland in August-September
1960, a hydrographic and plankton section off
Cape Farewell was worked (August 26th and
27th).

The Continuous Plankton Recorder survey,
econducted from the Oeeanographic Laboratory
in Edinburgh, was further extended during 1960
along two slightly differing routes (one summer
and one winter) between Ieeland and Newfound-
land, again with the assistance of Ieelandie scien-
tists. Seven records (8,200 miles) were obtained
during the year and have contributed further to
knowledge about the distribution of redfish
larvae, as well as providing basic information
about the abundance of and seasonal variation
in many plankton organisms. Brief reports on
both aspeets of the work have been prepared by
the Edinburgh lahoratory for generai ICNAF
purposes (see this “‘Proceedings” p. 102) and
particularly for the meefing of the ICNAF
Environmental Working Party, Aberdeen March
1961.
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XII. United States Research in the Convention Area during 1960

A. BY HERBERT W. GRAHAM

LABORATORY DIRECTOR, BUREAU OF COMMERCIAL FISHERIES
BIOLOGICAL LABORATCORY, WOODS HOLE, MASS.

Market sampling of the major species landed Tagging. Tagging records were analyzed
from the Convention Area continued at all to determine the effect of the condition of the

important ports. Research samples of hottom fish at time of tagging upon numbers of returns.
fish, samples of bottom fauna, and hydrographic
observations were made on eight cruiges of the 000
research vessel Delaware and on two cruises of a

charter vessel. 3r I 1958 7
Haddock (Melanogrammus aeglefinus (1..) ) f: ”-I.m Jm” :
The fishery. The abundance of haddock - il mm ML rrm e
on Georges Bank and the landings in 1960 were 4t .
higher than in the previous two years {Table 1), 2t T 1959
This was due largely to the abundance of the 9k | i
1958 year-class which eontributed heavily to the 1
catch as 2-vear-old scrod. Serod comprised o i ——

about 5097 of the landings in 1960 compared to o
about 476 in 1959. The inerease in landings

oceurred in spite of a drop in effort. The age
composition of the landings for the last three
years is shown in Figure 1.

I

i 1960

a—aMLN-li-\U'lc"\‘\]

=
The fishery should improve in 1961 as the B .

fish in the 1958 vear-class grow to larger size. - B

Fall survey cruises designed o assess the abund- |

ance of pre-recruit haddock showed low numbers Fm WJW 0 oo e

of voung-of-the-vear (1960 year-class).  Thus, Yars 1 2 3 4 5 6 F7 8 9+

it is expected that serod landings will drop in . .

1962, which may possibly have an effect on total Fig. 1. ?S:k:"l’;ggf’;&tmréa'::h(iz"isy ﬁ;’iﬁ:ﬁg’;

landings, depending upon the abundance of the of fish) of ages 1 to 9 - ; for 1960 only the

1958 year-clags which will then be four years old. first nine months.

TABLE 1. Trends in the Georges Bank haddock fishery.

Landings Days Average Landings
Year (thousands of pounds) fished per day (pounds)
1951 91,508 6,490 14,008
1952 83,645 5,933 14,008
1953 69,476 6,511 10,671
1954 89,710 5,807 15,448
1955 78,942 5,069 15,603
1956 94,505 6,794 13,910
1957 §9,251 8,050 11,087
1958 68,655 7,836 8,761
1959 69,350 09,432 7.353

1960 79,470 7,669 10,362




Preliminary results indicated fewer reeaptures
of fish with evidence of seale loss or subcutaneous
bleeding as compared with undamaged fish at
time of tagging.

Another analysis was made to compare
pereentage return of different types of tags.
Percentage returns were twice as high for spa-
ghetti tags as for Petersen disc tags whether
inserted in the dorsum or the opereulum. These
tageing experitnents were conducted in Divisions
4X and 5Z.

Age Determination. Age analysis of
special collections of scales and otoliths from
groundfish surveys and from routine port col-
lections continues for comparative age and
growth studies.

A critical review of the scale method for
haddoek age determinations was completed.

Cod (Gadus morhua 1..)

The Fishery. Total U.S. eod landings in
1960 were down about 4 million pounds from
the 1959 landings, bringing the figure near the
1957 Jevel of 32 million pounds.

Research. In 1959, we reported a study in
which drift bottles were dropped from TU.8.
Navy airships (blimps) in the offing of New
Jersey. Bottle recoveries to date have shown
no clear pattern of surface currenis in the area.
Most of the hottles were recovered within about
25 miles or less of the drop station, but there have
been three long-distance recoveries. One hottle
stranded in the Azorcs, one in Bermuda, and one
in Ireland.

U.S. cod studies were started only a few
vears ago and on a limited basis. The initial
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program comprised studies of the number of
stoeks, migrations, and growth rates. We have
now started a study of the age composition of eod
in Subarea 5. These data are essential to popu-
lation studies of the fisk in this subarea and
should provide vital information on the effeets
of fishing.

Silver Hake (Merluceius bilinearis {Mitchill)

The Fishery. lLandings of silver hake for
1960 from Subarea 5 deecreased slightly from the
previous year. Landings and eatch per day of
small and medium otter trawlers fishing out of
Gloucester, Massachusctts, are shown in Table 2.
The year 1957 was & peak year for both landings
and abundance. The abundance figures show
an Irregular decline sinee then, but landings at
Glouecester are sftill higher than in 1956. An
analysis of the catech per day for each fishing
ground showed some decrease in abundance on
all grounds fished.

Research. Survey cruises were conducted
to determine the winter distribution of the silver
hake. The largest number was caught in depths
greater than 100 fathoms, in temperatures rang-
ing from 44°F to 52°F (6.7°-11.1°C) in the general
area between Cape Cod and Cape Hatteras.

Redfish (Sebastes)

The Fishery. The U.S. redfish landings in
1960 were about 139.5 million pounds, an increase
of approximately 2.5 million pounds over the
1959 value, but well below the annual average
of 178 million for the fishery since 1946. About
30 million pounds were landed from the Gulf of
Maine, 71 million from the Nova Scotian banks,
31 million from the Grand Bank, and 7 million
from the Gulf of St. Lawrence.

TABLEZ. Trendsin the silver hake fishery Subarea 5. (Data for Gloucester Massachusetts

only).
Landings Subarea § Catch per day Catch per day
Year (thousands of pounds) oTs! OoTM?
1956 90,090 25.8 58.9
1957 126,312 44 .0 69 .6
1958 106,650 33.6 47 .6
1959 110,144 35.8 51.0
1960 104,785 32.9 39.9

! Otter trawl — small

2 Otter traw]l — medium.
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TABLE 5. Trends in the Sea Scallop Fishery.

Landings

Year (millions of pounds)
1951 12 .4
52 121
53 16 .3
54 15 5
50 18 .3
56 17.5
7 17.3
o8 14 4
54 18 7
9

14960 21,

reduced 1o one-sixth of its previous abundance
in one vear on that ground. The 63-percent
inercase in the landings per day was the result of
erowih.

Studies of the c¢yele of gametogenesis have
shown 1hat sexual produets are rapidly regener-
atedd during winter and early spring. but that
the animals remain fully ripe for almost six
months before spawning in the fall. Data on the
seasonal and areal variation in the length-weight
ratio have been collected and are being analyvzed.

Industrial Fishery.

The reduction of non-food trawl fish to meal
and oil was ahmost completely stopped in Sept-
ember 1959 and was not resumed 1 1960, Market
sampling, of course, was terminated in  the
absence of landings. Previous data have been
analvzed and the 1959 species composition report
completed,

An analysis of the quantities and sizes of
voung haddock and other commercially important
eroundfish specles taken by the industrial trawl
lishery and its sister industry. the silver hake
fishery. has been mode. This study indicates
that the small mesh industirial and silver hake
fisheries may scriously influenee the potential
reevaitment of haddoek and other groundfish
speeies.  This research 1s continuing.

One of the important speeies i the industrial
fishery s the red hake (Crophiyels chuss Walbl)
Korie preliminary studies were initiated to deter-
mine the age awd growth.,  Various structures

Average Landings
per day {pounds)

Days Fished

7,626 1,626
7,742 1,563
10,031 1,625
9,343 1,659
11,619 1,575
12,246 1,429
10,500 1,651
8,775 1,637
8,556 2,159

8,039 2,725

were examined to determine which might be most
guitable for age reading, The otoliths appear
to be generallv unsuitable. but the seales show
solne promise.

Benthos Investigations.

A ostudy of relationships between bottom
scdiments, benthic invertebrate fauna., and the
foods of groundfish is continuing. Results of
an inventory of Georges Bank benthic fauna have
revealed that pronounced differences in the had-
doek's diet from one loeality to another are due
largely to differences m available foods.  Also.
marked variations in species composttion and
guantities of benthic organisms were found to be
correlated with sediment type. o this regard.
benthie organizsms were much more abundant
in substrates composed of gravels and coarse
sand than in fine-grained sediments,

Bottom sediments of Browns Bank and the
southern Gul of Maine are the subjeet of a
report now In preparation.  Analvsis of sedi-
ment samples from these areas indieates that
gravels and coarse sands are the predominant
component on Browns Bank., whereas in the
southern Gulf, silts and elay are most prevalent,

Evaluation of Mesh Regulation.

Studies of the offeet of the mesh regulation
in the Georges Bank haddock fishery continve.
Thev show thal the regulation has been beneficial
in reducing the proportion of diseards of small
fish and in inereazing the relative cateh of larger
fish,  This results in eazier handling of the eateh



on board the vessels and Increases the efficiency
of processing operations ashore.

(ur prineipal concern is to demonstrate an
inerease 1n yield per recruit. Studies of this
problem involve a comparison of the total
vields of year-classes over their fishable Iife span.
Year-classes after mesh change should yield more
pounds of fish than year-classes of the same initial
size before mesh change, Evaluation of regu-
lation on this basis requires an accurate measure
of the initial strengths of year-classes before and
after regulation. Although values are available
for many year-classes prior to regulation and
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values are available for post-regulation year-
classes, the post-regulation values are not com-
parable to those for pre-regulation year-elasses.
To date, it has not been possible to find an en-
tirely satisfactory method of adjusting the aew

values to make them comparable with the early
ones.

As more large year-classes pass through the
fishery more data will become available for this
study. As data aceumulate and more effort is
devoted to developing new methods of evalu-
ation, a more firm demonstration of the increase
in vield per recruit should emerge.

B. BY DEAN F. BUMPUS
WOODS HOLE OCEANOGRAPHIC INSTITUTION, WOQODS HOLE, MASSACHUSETTS

Hydrographic Research by the U.S.A.
i the Clonvention Area was carried out by four
ageneles during 1960; the U.8. Coast Guard,
.5, Coast ard Geodetic Survey, the Bureau of
Clommercial Fisheries, and the Woods Hole
(Jeeanographic Tnstitution.

A. The US. Coast Guard, as the agency
operating the International Ice Patrol, examined
the temperature and salinity distribution in four
network surveys in the Grand Banks region.
The first survey, 1-17 April, in addition io cover-
ing the southern and eastern slopes of the Grand
Banks extended south to Latitude 37°30'N. in
order to cooperate with the “Gulf Strecam ‘60° 7
survey (see below). The second survey, 1-9
May, covered the eastern and northeastern
slopes of the Grand Banks. This was followed
by an evaluation of the wind cffcet on iceberg
movements. Parachute drogues were employed
during this phase of the study, The third sur-
vey, 3-6 June. covered the DBonavista trangle
and the fourth survey, 17 June-1 July. covered
the area immediately seaward of the southern
and eastern slopes of the Grand Banks from just
westward of the Tail of the Banks to the latilude
of Tlemish Cap. A posl-season cruise, 5-13
July, included oeccupation of the Bonavista {ri-
angle and a seetion aeross the Labrador Sea
from sSouth Wolf Island. Labrador to off Cape
Farewell, Greenland.

The report in toto will be published in U.8,
('oast Guard Bulletin No. 46.

B. The US. Coast and Geodetic Survey
set-up a bubbler-type tide gauge on Texas Tower
L3 (on Nantucket Shoals) and ran 100 hours of
sunultaneous current observations at three depths
at each of threc buoys in the same general area.
One hundred hours of current measurements
were made off Point Judith.

C. The Bureau of Commercial Fisheries
has collected a limited amount of temperature
{bathythermograph) data in Subarea 5 in the
course of the second cruise of the Delaware and
along the coast of Maine during the latter part
of the year through the efforts of the Biological
Laboratory at Boothbay Harbor, Maine.

D. The twelve T7.8.C.CL lightship stations
from Maine to Georgia, equipped at the end of
1355 by the Woods Hole Oceanographic Institu-
tion under contract with the Fish and Wiidlife
Serviee, as observation posts to colleet surface
temperature and salinity observations daily,
bathythermograms  daily, and bottom water
samples weekly, have continued in operation.
Several of the Lightships have also released drift
bottles daily.

E. A\ cooperative study including the Fish-
cries Researeh Board of Canada, the Burean of
Commereial Fisheries, the Weather Burean At-
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lantic Weather Project, the U.S, Coast Guard
lee Patrol, and the Woods Hole Oceanographic
Institution has released 20,505 drift bottles in
Division 4X and Subarea 5 during 1960 with
over 7Y% returns to date.

F. The Atlantic Weather Project observers
ont hoard U.5. Coast Guard weather ships com-
menced during 1960 to release drift bottles in
Subarea 3 following their departure from Cape
Raee for weather stations Brave, Charlie and
Delta.

G. A network of hydrographic siations,
referred to as “Guif Stream ‘60° 7, (T, 3. dis-
solved O,—surface to bottom) in the area from
the latitude of Bermuda to the continental shelf
of North America between longitude 48°30° and
68°30'W, including the southern parts of Sub-
areas 3, 4 and 5, was occupied during April by
Atlantis, Crawford, Chain and Evergreen.  Thus,
for the first time, a three-dimensional deserip-
tion of the Gulf Stream Svstem and 1ts environ-
ment from surface to bottom over approximately
one-half million square miles mav be forthecoming.

B. Summary of Research Reporis by Subareas, 1960

BY ERIK M. POULSEN

457 [0 w

4

[ B4 500 5* 400
Isotherms (°C) in 530 m depth in the Con-
vention Area, summer 1960. From obser-
vations reported by Canada, Denmark,
Germany, Norway and USSR.

Summaries of researches earried out in the
Convention Area in 1960 are reported by ail 12
member countries.

Spymmaries for each subareaz of the reports
by the different countries were this vear prepared
by the chairmen of Groups of Advisers to Panels,
these summaries were circulated at the Annual
Meeting and are reprinted in the 1961 Red Book
as follows: Subarea 1 by Paul M. Hansen, Sub-
areas 2 and 3 by W. Templeman, Subarea 4 by
J. Aneellin, and Subarea 5 by Herbert W. Graham;
they are referred to in the following as § 1-5.
The following summary is in the main limited to
comparisons from Subarea to Subarea and he-
tween years.

Hydrography,

The map Figure 1 shows isotherms (°C) in
50 metres depth for May-August, 1960, based on
sections reported by member countries. Com-
pared with 1959 the temperatures are somewhat
higher off 8. and W, Greenland, off Labrador and
on the eastern slopes of the Grand Bank,

Figure 2 presents comparisons of sections
{or part of sections taken in 1959 and 1960 (the
temperatures in the surface laver are not shown).
In A, Fylla Bank, W. Greenland, the tempera-
tures on the bank and on its western slope are
decidedly higher in 1960 than in 1939. Off
Hamilton Inlet Bank (B) the warmer water at
200-300 m penefrates farther westward ioward
the Bank and farther up on its eastern slope in
1960 than in 1959; on the Grand Bank (C)
the layer with below 0° water is of less extent
in 1960 than in 1959 and does not reach so far
down the slopes as in 1959, The Flemish Cap
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Comparison of temperature 1959 and 1960.

A--Fylla Bank, B—Hamilton

Inlet Bank and C—Grand Bank, Flemish Cap.

is in 1960 covered by water of 3.4 to 3.9°C, in
1959 by water of 2.8 to 2.9°C' only. This increase
in temperature is also mentioned in the Sum-
maries by the Chairmen for Subareas 1 and 2
{81 and S 2). A similar increase in temperature
is not noted farther south; for Subarea 4 “it is
estimated that the cooling trend cxperienced
during the last few wvears is continuing” (S 4).

Cod.

The largest concentrations of eggs in Sub-
area 1 (oceurrence of eggs or larvae of cod arc
not reported from other subareas) were recorded
from stations west of the banks. “There is good
agreement between this large cateh of eggs and
the observation of the occurrence of spawning
cod west of the (Fylla) Bank, as mentioned in
the German and Norwegian reports.” (8 1).
Investigations of distribution of larvae later in
the season was not this year extended sufficiently
westwards to ascertain if the larvae oceur most
abundantly west of the banks; but from earlier
vears we know that this is the case (see the Sum-
mary, Ann. Proceeding vol. 10 p. 117). The

observation this year of cod spawning west of the
banks in Divisions C and D, and probably also
in E and F (German research rcport) may ex-
plain, at any rate partly, the rich oceurrence of
larvae west of the banks, But we are still left
with the greatl problem of the fate of these large
concentrations of larvac far out in the Davis
Strait: do they get an opportunity of settling
at the bottom either on the Greenland banks or
off the Labrador coast, or are they just a wasie”
It 1s to be hoped that the cxtensive study of
larval distribution now under way in conformity
with the Commission’s environmental research
programn shall solve this question of importiance
for the understanding of the reeruitment of the
cod stocks of W. Greenland and Labrador and
probably also further south in Subarea 3 {earlier
research has shown an exchange of cod between
Subareas 3 and 2).

The results of the samplings of the com-
mercial stock of cod through the ICNAF area
as reported by countries show the same length
distribution as in previous years (Ann. Proec.
vol. 9 p. 96). A decline in mean size from NE
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Fig. 3. Cod, 1960, Variation in length of com-
mercially caught cod from E-Greenland
and through the Convention Area (by
Divigions). The dots indicate mean length
or peaks for samples as reported by
countries,

to SV, the largest cod heing caught off B. Green-
land the smallest in Subavea 4 (no reports from
Subarea 5), see Figure 3 where the dots indicate
for the individual samples mean length in em or
position of the peaks. Thus the stocks fished
for the longest period of years (Subarea 3and4)
show the smallest mean sizes, those fished for a
considerably shorter period (Subarea 1 - ca. 30
vears) present counsiderably higher mean sizes,
and the East Greenland stock which hag only
been fished for a few years, provides the largest
fish. Whether the smaller sizes actually result
from the long and strong fishery is of course an
open question; the small size of the Labrador cod
and the mixed sizes of the South Greenland cod
indicate that the fishery can only partly be
blamed.

It 1s of interest to note the mixed sizes ob-
served in Divisions 1. 1K, 1F and 3L, where one

Mean length @
Mean length &

difference in em
difference in 9%

Subarea 2 Divisions
Division 3K and L 30 and 3P
38.3 285
BT 27 0
4.6 1.5
149 6%

It remains to be confirmed by the investi-
gation of a larger material if this constitutes an
actual difference in the growth pattern of these
two stocks of Sebastes meniella,

The differcnee in length digtribution between

part of the mean sizes or peaks are between 42
and 52 em. another part between 66 and 80 cm.
A consideration of the samples from 1959 (Sam-
pling Yearbook vol. 4) shows the same spread for
1E, 1F and 3L, That this wide spread is not
merely due to a fishery distributed over a wide
range of area and depth (only otter trawl is
considered) is shown by the fact that the length
distribution curve of individual samples from
these divisions often shows two widely separated
peaks.

Redfish.

The USSR report data on length of com-
mercially caught redfish from Subarea 2 and
through the whole of Subarea 3. The figures
show both for marinus and meniella a decrease
in length from Subarea 2 to Subares 3, and
through this subarea from NE to SW and as
follows: Mean length of marinus was off Labrador
49 ¢m, on the NE Grand Bank 44 em and on the
Flemish Cap only 42 em. For mentella the aver-
age length is about the same in Subarea 2 as in
3K and L. The length is slightly smaller in 3M
(G 33 em and ¢ 35 em); but from here and
into 30 and 3P there is a considerable decrease
in length, to ¢ 26 and 28 em and @ 28 and
29 em.

From the figures in the report appears an-
other difference between the larper sized men~
telle in Subarea 2 and Divisions 3K and 3L and
the smalier sized mentelle in 30 and 3P, viz. a
lower difference in size between the two sexes
for the small sized than for the large-sized men-
tella:

the mentella stock in Division 2J- 3K, 3L (and
3M) mentioned above is a general feature con-
firmed by earbier vears investigations. Theo
mean lengths of samples by all ecountries from
1959 (Sampling Yearbook Vol. 4) are as follows:
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Large Intermediary Small
2] -343em 48 -288em 30-255em
3K - 35.30m dN ~26.bem 3P -«25.5em
3L ~33.9em 57 - 27.3em 4V, W, X-23 6cm
3M - 34.4em 5Y-24 5em
4R - 33.7 em

The rather large size of the redfish in 52
compared to the size in the adjacent subdivisions
5Y and 4X is worth noting,

Haddock.

Canada reports for the southern part of the
Subarea, 3 that the rich 1949 year-class has
almost disappeared and that the 1955 year-class
is a fairly good one; also the 1956 year-class is
reported as rather suceessful, whereas the 1957
1958, 1959 and 1960 year-classes are poor. For
Subarea 4 the 1955, 1956 and 1957 year-classes

are considered as average, and the 1958 and 1959
year-classes as small.

USSR has in 1960 started to fish haddock
on concentrations found on the south-eastern
part of the Grand Bauk in the months January-
September, with maximum concentrations in
July; the main part of the haddock caught
measured between 34 and 49 em (in 3N).

For Subarea 5 USA reports the 1958 year-
class of haddock as abundant.

PART 4

I. Continuous Plankton Records:
THE DISTRIBUTION OF YOUNG SEBASTES MARINUS (L.).
BY G. T. D. HENDERSON

CONTINUOUS PLANKTCON
RECORDER ROUTES

1948 to 1954 [Left]

1955 to 1960 [Below]

Chart showing the Continuous Plankton
Recorder routes available during the years
1948 to 1954 (upper left) and 1955 to 1960.
The letters identify the routes, and the

names the weather ship stations. Some
routes are alternatives, not always avail-
able concurrently. The rectanguler area

outlined in broken line is that used for

comparisons of abundance in ditferent

years.

INTRODUCTION

Regular sampling in the Atlantic with the
Hardy Continuous Plankton Recorder was ex-
tended beyond the original western limit of
20°W longitude when British, Dutch and Nor-
wegian weather ships took over Ocean Weather
Station "ALFA’ (62°N, 33°W) in 1955 and sub-
sequent years (see Fig. 1). The area sampled
was inereased in 1957 by the addition of a route
from Iceland towards New York. This route
originally sampled the first 450 miles southwest
from Reykjavik, but was extended, first to 900
miles, and then as far as the Newfoundiand
Banks, in 1959 and 1960. Although it is con-
venient to plot the results in statistical rectangles
particularly when records are combined, it must
be emphasized that the records were obtained
along lines followed by the towing vessels as
illustrated in Figure 1.

DISTRIBUTION
Plankton Recorder Data.

The young stages of the large redfish,
Sebastes marinus (L)), were found in relatively
large numbers in Recorder samples to the west of

20°W longitude during the months Apridl to
July. A few young stages of the small redfish,



104

Sehastes viviparus Kr., were taken off the coasts
of Teeland and in the Norwegian Sea in June and
July of some vears. These occurrences are indi-
cated by the open triangles in Figure 2, which
shows the average abundance and distribution of
all the young Sebastes taken by Recorder survey
(at the standard depth of 10 metres) during
the months April to July in the years 1955 lo
1960, The largest numbers of §. marinus were
found along a line over the western slope of the
Reykjanes Ridge. over depths of from 500 to
more than 1000 fathoms: there was no sampling
to the southeast of this line except in the area
closc to Leeland. An apparently separate patch
oceurred off the eastern edge of the Newiound-
land Banks in April, 1960; the first oceasion on
which sampling in this month extended as far,

The seasonal distribution of all 8. marinus
in the Recorder samples to the west of the British
Tsles is shown in Figure 3 for each of the months
April to July. Results from all the years 1955

. Numbers per 10rmy
MOME

Up 1o 10
=30
31-100

to 1960 were combined to construct these charts.
In April the distribution appeared to be mainly
along the western slope of the Reykjanes Ridge,
and off the eastern edge of the Newfoundland
Banks. In May the largest numbers siill oceur-
red along the western slopes of the Ridge, but
there was some spreading of the distribution
further north and east, with larger numbers on
the whole than in April. Relatively few were
taken in June, and the distribution was more
seattered, mainly fo the eastward of the Ridge.
In July, although the total numbers were still
low, there was a pateh of these young stages
south of Capo Farewell (Greenland) about which
the Recorder sampling provided no antecedent
information. The wvessel on the Iccland-New
York service took a more northwesterly track
in July 1959 and 1960, using the Belle Isle Strait
once this had opened for shipping. This patch
of young S. marinus was eomposed of larger
individuals only, none of the small post-extrusion
stages being present.

Chart showing the average abundance

and distribution of young Sebasies marinus
taken by the Continuous Plankton Re-
corder survey at the depth of 10 metres
during the months of April to July in the

years 1948 to 1960,

The symbols indicate

the mean numbers of young stages per
I0m?® in each statistical rectangle in
which samples have been taken. Samp-
ling west of 35°W longitude is limited to

1989 and 1960.

The only depth contour
shown is that for 1000 fathoms,

Occur-

rences of 5. viviparus are shown by open

triangles.



Charts showing the average abundance
and distribution of young Sebastes marinus
taken by the Continuous Plankton Re-
corder survey at the depth of 10 metres
in each of the months April to July.
Results from all the vears 1955 to 1960
were combined to construct these charts.
The symbols indicate the mean numbers
of young stages per 10m? in each statisti-
cal rectangle in which samples have been

taken. Recorder sampling to the east of
5°W longitude is not shown.

Other Data.

The period of oceurrence of young redfish
appeared to be generally similar in all the areas
from whieh results were available, so the com-
bination of Recorder material with that of other
workers seemod permissible.  Published results
from United States, Canadian, British, Teelandie,
Danish, Norweglan and Russian sources were
combined to construct the chart of distribution
of ‘young redfish’ shown in Figure 4. The
Recorder results, along with those from leelandie
and Danish sources, were for S. marinus, and
show three broad categorics of abundance with
blacked-in symbols (based on a conversion of the
results to & eommon scale). Hesults from the
other sources arce shown by pen symbols, of no

numerical significance, as uneertainty of speeifie

identity, a mixture of speeies, or lack of numerical
assessment precluded any more preeise indieation
than the presence or absence of ‘young redfish’.
A mixture of 8. marinus and S. mentelle 13 to be
expeeted in the north Norwegian Sea and Barents
Sea, where the area of greatest abundance of
carly post-cxtrusion stages lies between the
parallels of 70° and 756°N latitude, from 13°K
to 17°E longitude (Corlett, 1961 5. Presum-
ably (see Templeman 1959) mentella type young
should be found among catches off the New-
foundland area, but the specific identity of
‘voung redfish’ of the Gulf of St. Lawrence, the
Nova Secotian Shelf, and the Gulf of Maine seems
less eertain. The eastern limit of the distribu-
tion in the Barents Sea is slightly further east
than is shown in the figure. The impression
conveved hy Figure 4 1s that of a broad belt of
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young stages occurring all the way from the
Gulf of Maine to the Barents Sea. There are
extensions into the Davis Strait and Denmark
Strait areas, and the continuity between the
Atlantic and the Norwegian Sea distributions is
narrowed, or possibly even broken, in the area
round the Faroes. 1t is important to note, how-
ever, that the distribution shown is of all stages
from extrusion to the end of the pelagic phase,
so that drift and dispersal may have masked such
boundaries between different populations as may
be discovered by more detailed investigations.
The arcas of distribution of the young stages
plotted by Taning (1949) are outlined on Figure
4: the extension of the present records outside
Taning’s boundaries (in the Norweglan and
Lahrador Seas) eonfirm his suggestions abouf
the extent of the distribution, but there is &
pressing need for further information in the cen-
tral North_Atlantic. '

Hydrography.

A detailed comparison with hydrography
has yei to be attempted, but there are super-
ficial similarities between the distributions shown
in Figures 3 and 4 and the long-term mean sur-
face isotherms published by Krauss (1958).
The majority of the voung redfish in April and
May were taken iIn aress with mean surface
temperatures between 3° and 7°C. Rogalla (1959)
reviews the hydrographie eonditions in the open
oceans in relation to fishery prospects, and shows
an illustration (his Fig. 2, taken from Dietrich,
1958) which outlines the boundaries of the Gulf
Stream and its branches. There is a superficial
resemblance between the pattern of distribution
of young redfish in April and May (Fig. 3) and
the northwest houndary of the Gulf Stream
system. This may he a reflection of the tem-
perature limits for extrusion (Téaning, 1949, sug-

Chart showing the distribution of young stages of Scbasles spp. in north At-

lantic and adjacent waters from the Gulf of Maine to the Barents Sea based

on all available published material.

The solid symbols (based on conversion

of results to a common scale) show 5. marinus. The open symbols (no scale of
abundance) show Sebasies spp. excluding 8. viviparvs. Taning’s (1949) plotted
“area of distribution is shown in outline, -



gested a range of 3° to 8°C). Taning's suggested
distribution in this area, which was based on
sampling in earlier years and in June and July
also, corresponds less precisely, but this might be
expected if the temperature requirements later
in the season are less restricted, or may result
from the dispersal of young in the later months.
The oceurrences of some of the June and July
Recorder catches in areas with mean surface

temperatures (Krauss 1958) exceeding 8°C points
to this possibility.

EXTRUSION AND GROWTH
Plankton Recorder Data.

The earlicst oceurrences in the Recorder
survey of apparently newly extruded S. marinus
were on 2nd, 9th and 10th April, but very few
were caught in the first half of this month. In
the second half of April these early stages were
numerous and were also taken, along with larger
sizes, in fair numhers up to the end of May: none
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Fig. 5. Histograms showing the percentage size

composition of all catches of young
8. marinus west of the British Isles in each
half month period from April to July.
The half month pericds are indicated as
A = lst to 15th and B = 16th to 30th or
31st. The total number of young in each
period is shown in a circle.

107

were taken in June or July. It secms probable
that the period of extrusion in the area hetween
Iceland and Newfoundland may last for gix
to eight weeks, hut does not extend later than
the end of May. The mean lengths caleulated
for catehes of the young stages taken in different
parls of the area appeared to {it into a common

seasonal pattern of size distribution, so that it
seemed reasonable 1o combine the Recorder ma-
terial from the years 1955 1o 1960 to examine the

size distribution for all the catches Dbetween
Faroe and Newfoundland. The percentage size
compositions of these calehes are shown as histo-
grams 1n Figure 5, where the period April to
July is split up into half months. The points
to note are (a) the persistence of the reeently
extruded stages up to the ond of May, and (h)
the apparent acceleration in the rate of inere-
ment in length after the end of May.

Very few individuals exceeding 27 mm 1n
length were caught; a finding in agreement with
many other observations, where generally the
maximum sizes taken in plankton nets have not
exceeded 25 mm in length. The mean sizes of
all specimens of S. marinus taken in the Recorder
survey in each half month of the period April to
July are plotted in Figure 6, and a smooth curve
has been drawn through the points, showing the
rate of length increment throughout the season.

It seems important to emphasize here that
Figure 6 is not, in the strict sense, a growth curve
for young S. marinus; it gives an indication of
the changes in mean length of the young stages
caught at 10 meires throughout the period of their
oceurrence. It ineludes, therefors, the cumu-
lative bias resulting from continuing extrusion,
natural mortality, drft, and dispersal. The
mean sizes of individual catehes at various times
in the period 1955 to 1960 all group closely to
the curve when examined separately, and it is
believed that this curve may be more representa-
tive of the characteristics of the oceanic popula-
tion than that shown by Hinarsson (1960),
whose rather low figure for June seems to be
aberrant, possibly due to restricted sampling
in this month, in which his:samples were mainly
coastal.
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young Sebastes marinus from the Recorder
results compared with observations from
other areas for S. marinus and Sebastes
spp. The symbols indicating the mean
length in various areas are plotted on a
common time scale. The curve for Re-
corder catches (Fig. 6) is extended by a
broken line after mid-dJuly. Data were
obtained from Corlett (196la, 1961b),
Einarsson (19680), Baranenkova and Kho-
khlina (1961), Hansen and Andersen
(1961) and Jensen (1922)

Other Data.

Kelly and Barker (1961, Fig. 6) combined
observations by other workers to show that the
sizes of larvae and post larvae were similar,
month by month, over a wide area of the western
north Atlantic (Greenland, Newfoundland, the
Gulf of St. Lawrence and the Gulf of Maine).
It seemed desirable to make & similar combination
of the published information now available from
the central and eastern north Atlantic and the
Barents Sea. This is shown in Text Fig. 7,
where the curve for Recorder data, from Text
Fig. 5, is repeated and other observations, with
different symbols for cach area, are plotted on
the same time seale.

In May and June more observations lie
below the eurve than above it, but four of these
points are results from the Norwegian and
Barents Seas, where extrusion appears to eom-
mence somewhat later (see Corlett, 1961b),
and one in June is the figure for Iceland (Einars-

son, 1060) whieh it it thought may be unduiy low.
(See above). Some scatter in these observations

should no doubt have been expected, as the mean
sizes plotted are from areas widely separated in
space and from many different years in which
catches have been obtained by a variety of
sampling technigques.

Despite these limitations, the majority of
the observations group fairly closely ahout the
curve postulated from the Recorder material,
suggesting a uniformity and consistency in the
characteristics of growth over a wide area and a
long period of vears, There is a geperal simi-
larity between the eurve of Text Fig., 7 and that
shown by Kelly and Barker for Greenland, New-
foundland and the Gulf of St. Lawrence. Ap-
parently difforences between Text Tig., 7 and
their curve for the Gulf of Mainc result, probably,
from the long spawning period suggested for this
area (their Fig. 6) and not so far observed in the
oceanic populations.

FLUCTUATIONS AND ABUNDANCE

Fluetuations in abundanhce from year to
year were noted, and an attempt at asscssing these
was made by comparing the April and May
catehes within the rectangutar area (see Figure 1)



southwest of Iceland for each of the years 1955
to 1960. The rather limited results so far avail-
able seem hardly sufficient to support fine dis-
criminations between years, especially in the
light of sampling variations, but the year 1958,
when excoptionally low numbers were caught,
may perhaps be noted as a possible ‘marker’ for
later studies on reeruitment to the adult stock.
The paueity of young stages everywhere in the

central and western Atlantic in this year seems
adequatelv confirmed (ICNAF Newsletter, 1958).
The possibility that the 1958 brood was unsuceess-
ful over the whole area of redfish distribution is
supported by the results of studics on the abund-
ance of various year-classes in the Barents Sea
by Surkova (1960), who shows that the 1958
vear-class was very poorly represented in com-
parison with those for 1959, 1957 and 1958.

The numbers taken by the Continuous
Plankton Recorder appeared large in comparison
with those of other species of young fish. In the
area of their distribution as shown in Figure 2
the mean number of young S. marirus in April
was 9.5 x 10 under each km.? In May the figure
rose to & mean level of 13.0 x 10¢, falling to 4.5 x
10% in June and to 2.5 x 108 in July. These
figures are based on relatively conservative cal-
culations derived from Recorder cateches at 10
metres, on the assumption that the distribution
extends only to a depth of 50 metres (Taning,
1949), and a uniform distribution prevails over
this depth range, although the only available
studv of depth distribution suggests that these
young were ‘many times more abundant at 20
metres than at all other depths comhbined’ (Kelly
and Wolf, 1959).

These assessments of abundance represent
the mean conditions over the whole area of oceur-
rence of young S. martnus, and may be compared
with Taning’s suggestion (1949) of well over
half a million per km.? for the fringes of ihe area,
and a figure of “several million” inferred from
Kinarsson’s results (1960). Doth these workers
had only limited material from the Irminger Sea,
and in April and May, so that the June and July
tigures from the Recorder material are in reason-
able agreement. It is thought, however, that
the Recorder figures for April and May may be
in no respect unrealistie, when the distribution
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of the catches thronghout the half month periods
is inspected (see Figure 5). In those parts of the
area where the largest numbers were caught in

April and May the local abundance has been
estimated to be of the order of 100 to 120 x 10%
under each km.2 for that time and place. This
figure is broadly comparable with the catch of
3795 voung in a 10 minute haul with the Petersen
young fish trawl in the Denmark Strait in 1903

(Schmidt, quoted by Taning, 1949). 1t is diffi-
enlt to estimate the volume of water filtered in
this haul, but it seems likely that it represented
between 100 and 200 x10¢ young Sebastes marinus
under each km.®,

The impression which remains, however
conservatively these speculative asscssments of
abundance are viewed, is of the presence of ex-
tremely large mumbers of young stages, about
which very little information appears to be avail-
able at present. In view of the apparent ad-
vantage conferred by the viviparous habit of
Sebastes, it seems possible that mortality of the
carly stages may be less serious than it is in
fish whose eggs hateh freely in the sea. How-
ever, there is a need for careful investigation of
Sebastes during the early months of life, both by
frequent quantitative sampling at sea and (be-
cause it would help to resolve most of the major
problems of taxonomy, growth rate, and scale
interpretation) by rearing experiments in labora-
tory tanks.

This paper is a condensed version of a de-
tailed study of the distribution of young Sebasies
martnus in the Recorder collection which is now
in the press and is expected to be published
shortly in the Bulletins of Marine Ecology (Hend-
erson, 1961).
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APPENDIX I, Basic Data of Landings, Effort and Size Compositions, etc.

. Section 4 {Subarea 1)

Table 4.1. Subarea 1 cod: landings (tons) by countries and gears, 1929-58.

Table 4.2. Subarea 1 cod: landings (tons) by countries, gears and divisions, 1352-58.

Tabhle 43 Subarea 1 cod: catch (tons} per unit effort by countries, gears and divisions,
1952-58.

Table 4.4. Subarea 1 cod: estimates of total fishing effort based on the catch per

unit effort values of Table 4.3.

Table 4.5. Subarea 1 cod: percentage age compositions of samples for the years 1952-57.

Table 4.6. Subarea 1 redfish: landings (tons) by countries and gears, 193558,
Table 4.7, Subarea 1 redfish: effort and catch per unit effort for Icelandic, German

and U. K, trawl fisheries, and the estimated total redfish effort in
Icelandic and German trawl units, 1948-58,

Section 5 (Subarea 2)

Table 5.1. Subarea 2 cod: landings (tons) by countries and gears, 1936-58.

Section 6 (Subarea 3)

Table 6.1. Subarea 3 cod: landings (tons) by countries and gears, 1935-58.

Table 6.2. Subarea 3 cod: landings (tons) by countries, gears and divisions, 1935-58.

Table 6.3. Subarea 3 cod: trawl landings (tons) per unit effort and effort by the major cod-
fishing countries, 1952-58,

Table 6,4, Subarea 3 baddock: 1a.ndingsl {tons) by countries and gears, 1935-58.

Table 6.5. Subarea 3 haddock: landings (tons) by countries, gears and divisions, 1893-58.

Table 6.6. Subarea 3 redfish: landings (tons) by countries, 1940-58.

Table 6.7. Subarea 3 redfish: landings (tons) by countries and divisions, 1933 -58.

Table 6.8. Subarea 3 redfish: landings per unit effort and effort for the trawl fleets

by countries and divisions, 1954-58.



Section T (Subarea 4}

Table 7.1, Subarea 4 cod: landings (tons) by countries, gears and divisions, 1947-58,

Table 7.2. Subarea 4 haddock: landings (tens) by countries, gears and divisions,
1947-58.

Table 7.3. Divisions 4R, S and T redfish: landings (tons) by countries and
divisions, 1953-38.

Table 7.4. Divisions 4R, S and T redfish: landing per unit effort and calculated
effort for the trawl fleets by countries and divisions;, 1953-59.

Section 8 {Subarea 5) { No tables.)

APPENDIX I, Selectivity Data

Table 1, Selection ogives used in the assessments for cod.

Table 2, Selection ogives used in the assessments for haddock.

Table 3. Selection ogives used in the assessments for redfish,

Taljle 4. Selection ogives uged in the assessments for the flounders in Subarea 5.
Table 5. Selection ogives used in the assessments for silver hake, red hake,

eelpout and spiny dogfish in Subarea 5.

APPENDIX IIT, Weight-length Data

Table 1. Mean weights (kilograms, round fresh) used in the assessments for cod
in the ICNAF Area.

Table 2. Mean weights (kilograms, round fresh) used in the assessments for
- haddeckin the ICNAF Area.

Table 3. Mean weights (kilograms, round fresh) used in the assessments for
redfish in the ICNAF Area,

Table 4. Mean weights (kilograms, round fresh) used in the assessments for the
flounders in Subarea 5,

Table 5. Mean weights (kilograms, round fresh) used in the assessments for
silver hake, red hake, eelpout and spiny dogfish in Subarea 5.

APPENDIX IV

Table of equivalent mesh sizes, in inches and millimeters.
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Trawl

Line

Table 4.1,

NOTES

Subarea 1 Cod,

Denmark (F)

France

Germany
Iceland
Norway

Portugal

Spain

U. K'

Denmark {F}

Denmark (G)

Norway

Portugal

ICNAF Statistical Bulletin (193953 x1.2.)
1920-38 from Stat. Péches Maritimes

(landings cod x 3.0),

1953-58 from ICNAF Statistical Bulletin

(1953 x 1.2),

ICNAF Statistical Bulletin (1952-54 not adjusted),
ICNAF Statistical Bulletin (1961-53 x 4/3).
ICNAF Statistical Bulletin (1950-53 x 1., 25).
From paper " Portugal" (Keir ICNAF),

JCNAF Statistical Bulletin (1952-53 x 1.2). 1956
total 31550 includes 333 tons by pair trawlers.

1929-51 from paper " Greenland Cod", Table 2.
1952-58 from, JCNAF Statistical Bulletin.
{Not adjusted).

IC.NAF Statistical Bulletin ( } = total of trawl,
longline and handtine, (1939-563 x 1,2).

Small boats, from " The Greenlander's output
of the cod fishery from 1924 to 1958", Table 1.

ICNAF Statistical Bulletin., (1950-53 x 1.25).

From " Portugal" (Keir, ICNAF) (average
of 1st and 2nd sets).
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NOTES

TABLE 4.2. Subarea 1 Cod:
CONVERSION FACTORS TO ROUND FRESH
Conversion Factors to convert original data to
Factors Conversion factors used.
Used

Green | Gutted

Salt Head 1952 1953 1954 1955 1956 1957 1958

{wet) on
DENMARK F 3.0 1.2 1,2 |- - - - -
DENMARK G 2.7 ? 1.08 l?26 - - - -
FRANCE 3.0 1.2 1,2 - - - - -
GERMANY 3.0 1.2 ? ? ? - - - -
ICELAND 3.0 4/3 | 4/3 |- - - - -
NORWAY 3.0 1,256 ( 1.25] - - - - -
PORTUGAL - - - - - - -
SPAIN 3.0 1,2 1.2 - - - -
U.K. 3.0 1.2 - - - - - - -

+ No referenc

e to division

- No fishing reported

INK Division

not known

PORTUGAL Data from ""Portugal paper (Keir ICNAF)

OTHER COUNTRIES Data from ICNAF Statistical Bulletin,




TABIE 4.3,

@

Subarea 1 Cod: catch (tons) per unit effort by countries, gears,
and divisions, 1952-58. :
I GERMANYT NORWAY PORTUGAL SPAIN U.K.
g . oT OT LL HL oT DL oT or
@ § | cateh/ cateh/| cateh/  cateh/ |cateh/  eatch/ catch/ cateh/
:'CJE ™ | day fshd. hour | 1000 hooks day fshd,|hour dory hr, hour hour
i 1952 - - + | - * + + -
1953 + .71 - + + - - j
I1A 1954 + - .41 10.00 .77 - - - ‘
1955 - - .40 - - - - -
1956 - - (.22) - - - - -
1957 - - - - - - - -
1958 - - .35 - .20 .87 - -
1952 + + + - + + + 1.37
1953 + .56 .59 - + + 1,44 -
1B 1954 + -.68 .52 4,96 1.22 4,43 2,30 -
1955 - - .50 8.43 1.04 3.70 { .78 - ;
1956 - - .46 | 10.78 1.07 3.79 1,03 - ‘
1957 17.31 1.31 1.10 | 10.88 .29 3.72 1.02 1.99 l
1958 - .59 .55 9.27 1,09 2.81 .B4 1.36 ;
1952 + + + - + + + 2.26
1953 + 1.22 .82 - + + - 1.9
1954 + - .86 | { 8,67) 2.80 4.17 ( .57) 2.69 l
1C 1955 - 1,19 .52 6.72 5.60 4.85 4.10 - 1
1956 - 5.75 .46 | 11,90 5.87 4,88 5.74 -
1957 | 2,27 .15 .46 - 2.60 5.24 2.4p -
1958 - 1.07 .63 6.57 5.23 2.92 2,79 a
1952 + + * - + + + 2.91 '
1953 + 3.01 .85 - + + - 1.31
. 1954 + 3.37 69 | (4.00) 6.80 3.97 1,02 1.79
|iD 1955 | 11.72 7.31 .65 | (9.25) . 5.00 4,86 2.88 +
‘ 1956 | 31.38 3.43 .57 1 (5.30) 4.65 4.62 4.14 -
1957 | 12.74 .96 .70 | (8.00) 2.31 3.85 1.37 1.39 !
1958 | 14.79 .93 .65 | (5.56) 2.11 2.74 1.45 1.46
1952 + - + - + + + 4,78
1953 .+ { 2.00) .64 - + + - .63
1954 |+ 2. 38) W57 1 (6.24) - - - -
1E 1955 : - 2.58 .78 - ( 1.20) - - -
i 1956 - 20,50 .80 - 5.79 - 3.01 -
1957 - - .79 - 3.50 3.77 2.32 2.94
1958 - 2.43 .83 | 5.73 3.69 { 1.42) 2,46 .30
: 1952 + + - - + + + 2,82
! 1953 + - .85 - - - - 1.54
|1F 1954 + - 57 (( 4.67) 1 ( .67) - - 1.56
i 1955| 16.38 - 54 | 5.4 - - - 2,09 |
i 1956 9.98 - 6 791 1 - - - 1.80 |
: 1957| 18,19 2,80 .68 [(9.6T) | 3,90 - 2.91 1.49
; 1958 19.47 - 791100 P 2,49 - 1.21 1.09
| 1952 + + + - ] L83 1.42 + 2.79
! 1953 | 14,35 2,03 .74 - 1 1,56 3,87 1.44 1,53
| 1954 | 21.45 2.57 .60 | 5.60 | 3.33 4.36 1.31 1,57
I 1955| 11.88 6.24 58 | 7.63 1 4.2 4.1 3.1 1.36
1956 | 19.9 3.65 .60 11088 | 3.7 4,21 3,17 1.80
1957 | 9.92 1.43 .74 | 10.54 2.79 3.93 1,76 1.75
1958 | 15.57 1.10 72 | 708 0 2.45 2,79 1.91 P1.22

& 10 days to Norway HL ,

LL - long-line,

HL - Hand-line,

DL - Dory-line

NOTES: - No fishing,+ No effort data, () Based on little fishing, 4520 hours to Norwﬁy or,
#89 hour to Portugal OT, £&70 (1000’ hood) to Norway LL.,
£&10 dory hrs to Portugal OT, £23 hours to Spain OT,

OT - Otter traw] ,



TABLE 4.4.

Subarea 1 Cod: Estimates of total fishing effort based on the caich

@

per unit effort values of Table 4.3.

o " GERMANY NORWAY PORTUGAL SPAIN U.K.
S OT | OT LL HL oT DL ., OT OT
‘;“ | 3 : Days :  Hours 1000 of . Days Hours Dory - Hours Hours
8 ! fished | fished) hooks - fished .  fished  Hours fished fished
1952 _ + i
' 53 8063
1A 54 © 9263 ‘
55 | 3410 |
56 | ( 2227) ! !
57 | 1 At = :
58 | : | 53¢ | ' l 1 1
52 ‘ + - + + ; + |
g 9 | 88966 - + + ! 36451
54 | 199437 |20908 75150 | 23410 . 45080 5
55 i : 111258 | 6599 53489 ! 15035 I {71319) | ?
86 . 133443 | 5694 57368 | 16196 , 59598 | '
57 | 58837 . 5949 | 50171 {17398 | p3452 |
58 [ 111831 . 6635 { 56428 | 21889 . 73225
52 P | + 0 # + I
53 ! I 17916 o + j ;
1€ 54 | 32470 ! 980 , 4859 . { 37596) f
55 ! . 69335 ' 6438 7434 i 8794 |
56 : . 90441 7337 8525 7248 |
57 ‘ ¢ T7991 | 13798 | 6847 14584 '
: 58 ' [ 71108 I 13869  ; 15342 16054
‘, i 52 + R + Py s +
' 53 + 14055 497T1 S + +
D 54 + ' 28177 137617 | ' 15001 21779 | 93094
.| 55 | 7798 | 12502 140597 ' 18278 18804 | 31732
. 56 | 4251 , 38887 234004 | 28684 28871 32218 :
i 57 | 5288 70170 96233 | 20161 17497 49170 j
1 ' 58 | 5308 | 84433 120805 | | 37215 28658 54154 !
l ["52 4 + %
53 ; 7102
: 54 4505
liE | 55 8367
i 56 15016
! 57 42371
i 58 31205 |
; 52 + + 1 14116
53 + 34078 | ‘] i 18809
- 54 +* 31502 | | i 11510
. . 55 505 15313 . 3956
|1F : 56 853 11195 4127
" 57 | 1186 1 31718 : 14475
' 58 | 1708 42044 : 30472
' 53 + + + + 199817 191877 + 103848
53 17037 © 120433 330378 * 228486 | 62848 | 189778 159791
. 54 |14083 117538 5034556 | 53942 92377 | 68653 I 230590 192403
| 55 |22333 42519 457445 | 34778 63171 | 64712 i 55586 195087
56 | 10744 88012 535408 | 31870 85894 | 76305 ' 101339 178469
57 |27160 188410 364089 | 25562 96568 | 68556 i 153083 153958
I |58 [20475 280811 442767 | 45347 | 130119 [114262 l 166907 261305
i




Percentage age compositions of samples for the years 1952-57.

Subarea 1 Cod

TABLE 4.5.
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TABLE 4.6. Subarea 1 Redfish: Landings (fons) by countries and gearé,1935—58.

TRAWL - : LINE GRAND
| Year | GERMANY | ICELAND | U.K. ITOTAL IDENMARK | NORWAY | U.K.|| ToraL
i ‘ TRAWL (e}
| |
P 1035 - - - - - - 8 8
: 36 - : - - - - - 2 2
! 37 - - - - - - 10 10
* 38 - - - - - , - 13 13
! 39 - - - - - - - -
e / '

46 - - - - - ' - -
a7 - - - - - - 1 \ 1
48 - - 112 112 - | - - 112
49 - - 82 82 - ‘5 - - 82
50 - - 1 1 - L 3 4
51; - 27 124 151 12 - - 163
52 - - 159 159 - L 1 160
53 - 12406 1057 113463 - 2 - 13465
54, 174 4689 | 654 jussi7 | - 3 - 15520
55: 14161 17983 53 32197 | 52 - - 32249
‘ 56 6639 7349 20 [14008 | - | - 14035
57 14874 13095 103 |28072 55 10 - 26137
l 58 13180 4055 are  |17836% - 9 - 17945

*Totals include 322 tons reported by Germany (E) from Subarea 1.
Source: ICNATYT Statistical Bulletin.

TABLE 4.7. Subarea 1 Redfish: Effort and catch per unit effort for Icelandic,
German and U. K. trawl fisheries, and estimated total redfish effort
in Icelandic and German {rawler units, 1948-58.

ICELAND GERMANY U.E, Estimated Total effort
Year : Effort | Catch/ Effort Catch/ Effort ;Catch/ Days absent Days absent
Days day's Days Day's Hours 100 hrs. | Icelandic German
abgent | sbeence absent | absence | fishing |fishing units units
M TTT) n . - - %10 | 2.2 n -
49 - - - - 10025 0.7 - -
50 - - - - 828 0.1 - -
51 - - -~ - 8157 1.3 - -
52 - - - N - 19529 0.9 - -
53 + + - b - 22393 | 4.7 - -
54 901 16.3 135 1.3 11049 ; 5.9 952 11938
55 983 18.3 2103 6.7 2790 ! 1.9 1759 4806
56 799 9.2 2950 2.3 889 2.1 15626 6102
57 1067 12.2 2434 6.1 5701 1.5 2302 : 4604
(1601)*% | (9.1)* : { 3086)*
58 + + 4196 3.1 8156 4.7 + 5789
( 1121)* { 8.4)* { 2138)*

* Figures in brackets refer to effort, catch per unit effort and estimated total effort
for vessels fishing specifically for redfish.
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TABLE 6.1, Subarea 3 cod: Landings {tons) by countries and gears, 1945-58,

Year! Den- | Ger-| Ger- |Ice- Nor-
(M) | (8t.P.&M)| mprk | many many|Land| way
CANADA (M) CANADA (Nfid,} | France| France (F) (E) | {W)
Of ©Dv| Or DV Inshore ot | o1 Misc }/{ or | or | o LL
4]
193 15252 18852 [211038 Iy - _ - _ -
193 14566 [2682 34823 [177229 + - - - - -
193 19047 |7734 | 37992 |112710 + - - - - -
193 19724 {1449 41162 | 146827 + - - - - -
193 11865 | - 36908 | 138482 + - - - - -
194 9960 - 38594 [129838 - - - - - -
194 13335 - 31438 |146232 - - - - - _
194 10668 | - 9501 |131121 - - - - - -
194 11158 { - 20442 |162876 - £l € - - - - _
104 1m45 | - 19707 [195924 - 2| g - - - - -
194 12546 - 21335 | 226306 + a1 8 - - - _ -
1946 19223 | 118 | 24488 |222473 + 21 - - - - -
1947 22344 | 490 28850 |235284 + - - - - -
1949 18341 |1361 28360 | 184398 + - - - - -
1949 22905 |2722 | 24385 |1i91070 + - - - - -
1950 15425 3266 8671 | 198507 + - - _ - -
1951 18346 [4354 1067 |203428 + - - - - -
1952] 5704 | 19017 {4890 315 |179427 + _ - - - -
1953 9865 | 16150 J6191 154432 26898 {1045 4327 - 705 -
1954l5479 | 13361 {9532 - §208099 44836 | 864 K760 - -
1955 9548 | 15179 [7357 - 173922 60828 | 415 4430 - - - - -
1956 5886 9819 |6254 - 189758 27252 | 8044198 - - - -] 1178
1957 8722 7786 |6721 - | 178050 54480 [1330 B308 |2056] — | - |369 - l16172
1954 4731 3104 [3798 - |130695 /  |35345 | 923ps72 |3939) T | 5 (349 374] 6301
- I - I
PORTUGAL | SPAIN USSR| UK | US| GRAND TOTAL BY GEARS
Yeai TOTAL
oT pv | oOT PT oT OT OT | ALL GEARS TRAWL|] LINE | INSHORE
1935 - 142008( 29472% - - 605 | 275 | (2896949 (30352) 48304 |211038
1936]¢ 3031) { 22500( 13261} - - - 1414 | (269506) (20388) |71889 |177229
1937| ( 4454) } 19200 - - - - 1271 |( 202408) (13459) | 76239 |112710
1938 (2260) | 23500 - - - - 2434 |( 237356) (6143) } 84386 |146827
1939] ( 5267} | 26300 { 7607)| - - - 120 | 226549) (12994) [75073 |138482
1940| ( 8669) | 18000 15294) - - - 47 |( 280402 ) (24010 |66554 |129838
1941) 10208) | 13400 - - - - 3 |( 214708) (10301} |58173 |146232
1942f (7244) | 5900 - - - - 9 |{ 164533) ( 7253) | 26159 131121
1943]¢1a218y | 6200] (T109)] - - - - | 221003) (20327 |378.0 |162876
1944f 17134) | 8500 ( 9992)] - - - - |{ 268402) {27126) |45352 195924
1945) 26575) | 28400[¢32268)} - - - - |t 347430) (58843) |62281 |[226306
1946|(31570) | 25700(39792)| - - - - |t 363434) (71550) |#9411 |222473
1947((37430) | 26000 43840)| - - - - | 294238) (81760) §77194 |236284
1948[(40151) | 20500) 30092)| - - 567 53 | (323823) (72224) levz201 |184398
1949((65468) | 15200((2562T)| - - 444 - {{ 347821) { 94261 [62490 |191070
1950k 67812) | 23100/(37538)|32585 - 213 35 {(387152) (141449) 147196 1198507
1951f 73640) | 15600) 33558){44371 - 63 83 [(394510) (156069} {35013 |203428
19524 44082 | 21427) 39214) }30054 - - 64 [( 344194) (124008) |40759 |179427
1953 20488 | 26514/(46832) 27307 - 277 | 116 | 361144 { 159721) |42664 |158759 |
1954} 50713, | 22488 75310} |28773 - 948 36 | 475219 226491 |[35889 [212859 ;
1955) 43699 | 34799| 48358 |29449 - 11053 3 | 429040 200710 |49978 |178352 |
1958| 31320 40076 30562 BTi8s | 3001 | 1390 15 389708 144679 |51073 193956 i
1957| 35451 | 40763) 34690 137715 |18041 ) 2239 | 22 | 448815 199780 |676877 {181358 i
1958| 19589 |20423|24004 posoz | 5370 | 1472 | - 202796 125762 33767 [133267 i




Notes to:

Table 6.1. Subarea 3 Cod: Landings by countries and gears, 1935-58.

Canada (M)

Canada (Nfld.)

Denmark (F)

France (M)

France (5t. P&M)

Germany E

Germany W

Igeland

Italy

Norway

Portugal, OT

Portugal, DV

Spain, OT

Spain, PT

U.8.8.R.

U.K.

U.5.A,

ICNAF Statistical Bulletin. 1935-51 not reported by gears but mainly
dory vessels salt-fishing, 1952-58 DV are mainly dory vessel and
some longliner landings.

The total landings for 1935-51 are given in ICNAF Statistical Bulletin
except for corrections to the 1949 and 1950 totals; the breakdown into
gears estimated from data available at the St, John's Biological Station,
The inshore landings are by small boats using cod-traps, handlines,
jiggers, linetrawls, longlines, etc.

ICNAF Statistical Bulletin, No reports prior to 1951 and presumably
no fishing prior to 1957,

ICNAF Statistical Bulletin. Landings in the Convention Area prior
to 1953 are not allocated by subareas or divisions as indicated by the
symbol (+). (1953 landing X 1.2),

ICNAF Statjstical Bulletin. No reports prior to 1953. Miscellaneous
gears mean mainly inshore fishing by small motor dories.

ICNAF Statistical Bulletin. No reports and presumably no fishing
prior to 1958,

ICNAF Statistical Bulletin, No reports prior to 1952,

ICNAF Statistical Bulletin, No reporte prior to 1951 and presumably
no fishing prior to 1957,

- Landings for 1948-58 range from about 2000 to 13000 tons but these are

not allpcated by subareas and consequently are not givep in the Table,

- ICNAF Statistical Bulletin. No reports prior to 1951 and presumably

no fishing prior to 1956,

- From paper "Portugal” (Keir ICNAF). Prior to 1952 the landings

are bracketed because they are reported a8 from the Newfoundland area,
although it might be assumed that most of the fish were obtained from
subarea 3. Oiter-trawlers started operating in the Convention Area in 1936,

From paper ''Portugal'' (Keir ICNAF) (average of first and second sets),
Dory vessel landings for 1935-51 are also reported as from the Newfoundland
area, but, since these vessels do not generally fish in subareas 2 and 4,
these landings are considered to be from subarea 3.

- 1935-50 landings {Keir ICNAF) are not allocated by subareas but are

considered mainly from subarea 3. However, the landings are bracketed
since small quantities probably came from subareas 1,2 and 4.

1951-58 (ICNAF Statistical Bulletin). 1951 includes 20,625 tons and

1852 includes 8424 tons reported as from Bubareas 3 and 4 but mainly
from 3,

(1935-53 landings X 1.2).

- ICNAF Statistical Builetin, Pair trawlers started fishing in the Convention

Area in 1950 and then only in subarea 3. (1950-53 landings X 1.2).

- ICNAF Statistical Bulletin. No report and presumably no fishing prior

to 1956,

ICNAF Statistical Bulletin.

- ICNAF Statistical Bulletin.



TABLE 6.2. Subarea 3 cod: Landings {tons) by couniries, gears and divisions,

@

1953-568.
Division Trawl

Year Canada France | Germany Ice} Por§- Spain|Spain] UK| US| USSR| Traw

(M) (Nfld,)} (M} (5t.F} (E) (W} land  ugal oT PT Total

1953 - - + - -l o+ - 1050 + + + - - 1050

1954 - 18530 - -t - - 5414 659 - - - - | 24603

3K {1955 - 15837 - -] - - 5906 13 11 - - - 21768

1956 - - 6595 - E - - 2203? a 281 - - - 9082

1957 - - 1358 - - - - 1701 62 - - - - 15352
1958 - - 222000 - - - 37‘d 7168 926 6 - 746 39762 v

1953 | 2060 945 + - -1 + - 39121 + + + - - 42126

1954 | 4198| 1822 19724 - - - - 29365| 9860 1 944 - - 65918

1955 | 4145| 2643 15945f - - - - 15300 3679] 1291 - - - 43003

3L |1956 | 2401) 2283 17433| - - - - 25427 9152| 5881 - - - 62583

1957 | 1060| 1574] 19421 - - - - 26115 965 578 666 -1 1609} 60677
1958 | 1811 903 8828 - - - - | 11262 60701 1996 + - 486] 3135A -

19531 - - + - -1 + - 54| + + + - - 54

1954 | - - 189 - - - - - - 31 - - - 220

1955 - - 780 - - - - - - 12 - - - 792

3M - 1956 - - - - - - - - 1 5 - -] 3001 3007

1957 - 1 12] - - - 298 - 52 - -|15:432 | 16795
1958 | - - - - - - 59 - - -la138 | 4202

1953 | 1169 5%0( + + -0+ - 226 + + + + - 1985

1954 888| 1314 574 + - - - 3517} 3 8044‘ 28706 - + - 73043

1955 212| 355 80521 + - - - | 10240| 2737327873 - - - 74105

3N [1956 282 210 09| + - - - 116 806930906 | 971 ¥ - 40664

1957 150 3781 ' 136f + - - - 577 11296|35408 - - - 47945
1958 316 932 118 + - - - 28 1680 2324Q - - 26207 -

1953 | 5075| 3504 + + -| + - 34 + + + + - 8613

1954 | 7568 | 4216 2459 | + - - - 12393} 21889 35 - + - 48560

1955 | 1886 | 1156 5606 | + - - - 4542 9487| 254 | 595 3 - 23529

30 [19861{ 2938 1598 308] + -1 - - 60 3609 40 - 1 - 8554

1957 | 4762 3774 1849 {4t - - - 333 3871 1415 | 219 - - 16223
1958 | 1693 | 1449 42+ -1 65 - ] 1304} 3212 + = - 7774 .

1953 | 15361 1129 + + -1 + -} - + + + + - 2690

1954 | 28251 2170 3360 |+ - - - 24) - 4858] - - + - 13237

1955 | 3305 | 3202 | 14391 1+ - - - TT711] 7806 81 458 - - 36881

3P 956 | 1265 | 2157 2807 |+ - - - 3523 9728 73 | 419 13 - 19985

957 ] 2750 9941 19192 1+ -1 369 - 6427 9807 262 |1354 22 - 41177
L958] 911 Rl4 4264 |+ - 125 - 1063 \5682 | 1348 R4 - - 13971 |

1953| - 23 | 26898 11045| - | 705 - - 46832 127307 | 277 116 - 103203

1954 - 10 - 864 | - - - f - - - - 36 - 910

1955 - - 217 | 415] - - - - - - - - - 632

3NK [856] - - - 804| - - - - - - - - - 804

L9s57| - - 281 13304 - - - - - - - - - 1611

19581 - - - 9231 -] 159 - - - - 1408 - - 2490

1953 9865 | 6191 | 26898 |1045] - | 705 - | 40485 | 46832 |27307 277 | 116 - Q59721

1954 115479 | 9532 | 44836 | 864} - - - } 50713| 75310 {28773 948 36 - P26491

1955] 9548 | 7357 | 60828 | 416| - - - 143699 48358 |29449 | 1053 3 - RO0710

3 1p56 | 6886:|. 6254 | 27252 | 804 - - - | 31329 30562 [37186 | 1390 15 | 3901 [144679

1957} 8722 | 6721 | 54480 {1330 | - | 369 - | 35451 34690 |37715 | 2239 22 LB041 199780

1958 4731 | 3798 |35345 925 349 174 1 19589 24004. 29802 | 1472 -1 5370 12576%

[




TABLE 6,2. Continued,

Offshore Line Gears Inshore Gears ‘
Can,| Den. Nor- Port- Total Canada France Total
M) | (F) way ugal (Nfid.) | (8t. P.)
1953 - - - - - 52202 - 52292 53342
3K 1954 - - - - - 82594 - 82594  |{107197
1855 - - - - - 59237 - 59237 81005 :
1956 1 23 - + - 23 70281 - 70281 79386 i
1957 - + 108 376 484 67524 - 67524 83360 1
1958 - + + 42 42 33711 - 33711 73515 |
1953 | 7092 - - 13794 20886 76600 - 76600 [{139612
1954 | 7354 - - 12107 19461 93153 - 93153 |h178532
1955 | 8434 - - 21326 29759 B5075 - 85075  |{157837
31, 1956 | 6333 - 95 24711 31139 93322 - 93322 1187044
1957 | 1179 + + 19036 20215 80297 - 80297 |l161189
1958 37 + + 6466 6503 68038 - 68038  [{105897
1953 - - - - - - - - 54
1954 - - - 378 378 - - - 598
3M 1955 - - - - - - - - 792
1956 - - + - + - - - 3007
1957 - - 969 35 1004 - - - 17799
1958 - - 73 340 413 - - - 4615
1953 3727 - - 12261 | 15988 - - - 17973
1954 | 291 - - 7087 7378 - - - 80421
1955 | 222 - - 8447 8669 - - - 82774
1956 - - - 9722 9722 - - - 503886
3N 1957 2 - - 10235 | 10237 - - - 58182
1958 | 53 - - 5157 5210 - - - 31417
1953 | 4930 - - 22 | 4952 - - - 13565
1954 | 3110 - - 2773 | 5883 - - - 54443
30 1955 | 2222 - - 4482 6704 - - - 30233
1956 § 335 - - 5607 5942 - - - 14496
1957 ; 575 - - 10595 |11170 - - - 27393
1958 | 369 - - 6414 | 6983 - - - 14557
1953 | 401 - - 437 | 838 25540 | 4327 2®B 67 33395
3P 1954 [ 2626 - - 143 2769 32350 | 4760 37110 53116
1955 | 4301 - - 545 4846 20610 | 4430 34040 75767
1956 | 3128 - - 36 3164 26155 | 4198 30353 53502
1957 § 6030 - - 486 6516 30229 | 3308 33537 81230
1958 | 2645 | - - 2004 4649 28946 | 2572 31518 50138
1953 - - - - - - - - 103203
3NK 1954 - - - - - - - - 910
1955 - - - - - - - - 632
1956 - - 1083 - 1083 - - - 1887
1957 - 2956  |15095 - 8051 - - - 19662
1958 - 3039 6228 - {0167 - - - 12657 ,
1953 L6150 - - 26514 42664 154432 4327 158759 361144
1954 {13381 - - 22488 |35869 208097 4760 212857 475217
1955 15179 - - 34799 49978 173922 | 4430 178352 429040
3 1956 | 9819 - 1178 40076 51073 189758 | 4198 193956 398708
1957 | 7786 |2956 |16172 40763 (67677 178050 | 3308 181358 448815
1958 | 3104 [3939 6301 20423 33767 130695 | 2572 133267 292796 !
i_
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NOTES TO:

Table 6.2, Subarea 3 Cod: Landings by countries, gears, ard divisions, 1953-58.

TRAWL

France {M) - Not given by divisions in 1953,

France {St. P.) - Not given by divisions buf presumably from 3N-O-P.

Germany - Not given by divigiens in 1953 and some from unknown divisions in 1958,

Ttaly - Not reported by divisions or subareas and not included in Table.

Portugal - Revised data cbtained from ICNAF records.

Spain (OT) - Not reported by divisions in 1953, -
(¥T)

U.B.A, - Not reported by divisions in 1953 and 1954 but presumably from 3N-O-P.

OFFSHORE LINE

Can. (M) - Mainly dory vessels but includes the following -
longliners, 1954, 30 (1 ton), 3P (26 tons); 1955
3P (32 tons); 1956, 30 (2 tons), 3P (67 tons),
1957, 3N {2 tons}), 3P (168 tons); 1958, 3L (37 tons)
3N {29 tons), 30 (4 tons), 3P (372 tons) - and Danigh
seiners, 1958, 3P (1 tan).

Denmark (F) - All fishing by longliners. Not reported by divisions but known

to have fished in 3K and 3L,
Norway ~ All longliners. Only small’patte of the landings reported by divisions.
Portugal - Dory vessels. Revised data obtained from ICNAF records.

INSHORE GEARS

Can. (Nfid.) - Mainly small boats fishing near the coast using
codtraps, handlines, linetrawls, etc., but small
quantities from Danish seiners as follows - 1953,
3P (5 tons); 1954, 3P (14 tons); 1955 , 3P (14 tons) ;
1956, 3P (8 tons); 1958, 3P (10 tons).

France (St. P.) - Mainly inshore fishery by motor dories and considered
from 3P, although landings given in ICNAF Statistical
Bulletin under division not known.

GENERAL NOTES;

1) The Franch (M), Portuguese and Spanish landings reperted for 1953 have been
multiplied by 1.2 to bring them in line with subsequent statistics due to
the change in 1954 from 2.5 to 3.0 of the factor
used in converting wet salted cod to round fresh weights.

2) + in Table indicates that fishing presumably occurred, but that the landing
has not heen allocated by divisions but placed in 3NK ( = division not known).

3) Except where noted all landings are taken from ICNAF Statistical Bulletins,
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TABLE 6,3, Subarea 3 cod: Trawl landings (tons) per unit effort and effort by the major
cod-fishing countries, 1952-58,

Effort for cod

Landings per unit effort (tons)

[Division

b

/ Canada |France| Portugal Spai.r‘ . Canada | France| Portugal| Spain*

Year (M) oT PT || (M) or [PT
Hours | Days | Hours Hours | Hours || L/hr L/day| L/hr |L/hr |[L/hr
fished | fishedj fished fished| fished || fished | fished| fished |[fished |fished

1954 - + 3652 345 - - + 1.48 1,91 -
1955 - + 4564 28 13 - + 1.29 |( 0.48((0.88)
3K | 1956 - + 1587 16 240 - + 1.39 |( 0.18)] (1.17)
1957 - + 1457 102 - - + 1,17 0, 61 -
1958 - + 5369 7347 9 - + 1,34 1.25 1 (0.67)
1954 4506 i 19019 6777 1 1.34 + 1.54 1.46 | (0.86)
1955 5135 + 10146 3020 954 1.32 + 1.51 1.22| 1,35
3L | 1956 3045 + 14757 6542 3703 1.54 + 1.7 1.40] 1.59
1957 2854 + 16220 7811 546 0.92 + 1.61 1.24| 1.08
1958 2860 + 9141 | 6451 [ 2749 0.95 | + 1.28 { 0,94| 0.73
1954 - + - - 2 - + - - { 3.56)
sMm | 1955 - + - - 8 - + - - { 1.50)
1956 - + - 3 4 - + - ( 0.33)]( 1,25)
1957 - + 235 - 41 - + 1,27 - (1.286)
1958 - + 74 - - + {0.80) - -
1954'.— 2128 + 2958 17811 | 27816 1.04 + 1,19 2.14) 1,03
1955 864 T 7956 | 13680 [ 26445 0.66 + 1,29 2.00] 1.08
1956 715 + 188 4490 22859 0.69 + 0.62 1.80( 1.35
3N 1957 735 + 569 7622 26563 0.72 + 1,01 1.48| 1.33
1958 1750 + 31 1567 25455 0.71 + { 0.90}) 1,07 0,91
1954 12148 + 6794 12944 22 0,97 + 1,82 1.69]( 1.56)
1955 2366 + 2934 5509 280 1,29 + 1.55 1.72] 0.91
30 | 1956 4175 + 84 2323 35 0.95 + ( 1.11) 1.55(( 1.16)
[A957 8892 + 302 2859 831 0.96 + 1.10 1.35( 1.70
1958 3893 + 140 1142 3637 0.81 + 0.64 1.14} 0,91
1954 3747 + 25 2525 - 1.33 +. ( 0,97y 1.92] -
1955 4998 + 3681 3428 32 1.30 + 2,10 2.28](0.25)
3P | 1956 6177 + 1953 6860 17 0.55 + 1,80 1.421 (4.29)
1967 2800 + 2797 6164 241 1.34 + 2,30 1,691 1.09
1958 1608 + 829 4779 1358 0,89 + 1.28 1.19( 0.99
1952 + + 24047 + + 1.83 + +
1953 + + 21550 27071 23642 + + 1.88 1,731 1.15
1954 22529 1466 | 32448 40402 27848 1,11 30.6 1.8 1.86 1.03
3. 1955 13353 1847 { 28281 25665 |27732 1,27 32,9 1.49 1,88} 1.0B
1956 14712 774 | 18539 20234 |26858 0.89 35.2 1.69 1.51) 1.38
1957 15281 1803 | 21580 24558 {28222 1.01 30.2 1.64 1.41f 1.34
1958 10111 1495 | 15584 21336 |33168 0,81 23.6 1.26 | 1.13| ©6.90
NOTES
Canada - ICNAT Statistical Bulletin. . Special effort data for Canada (Nfld.) trawlers.

France {M) - ICNAF Statistical Bulletin. Based on landing and effort data for vessels of the
68- metre class. :

- Based on adjusted landing and effort data obtained from ICNATF records.
- ICNAF Statistical Bulletin, Since Spanish effort data are not given for cod and
haddock separatsly, the L/hr fished for both pair and otter-trawlers
include both cod and haddock but the effort is that estimated for cod

Portugzl
Spain*

only.

* = No effort data

()=

less than 100 hours fished .



NOTES TO: Table 6,4, Subarea 3 Haddock: Landings (tons) by countries and gears,
1935-58.

CANADA (M) - ICNAT Statistical Bulletin. Not given by gear prior to 1852.
- 1952-58, line,, mainly by dory schooners, but longliners landed
1 ton in 1955, 6 tons in 1956 and 3 tons in 1958,

CANADA (Nfld) - ICNAF Statistieal Bulletin, Not given by gear prior to 1952,
- 1952-58, line., by small inshore boats including occasional
small quantities by longliners.

FRANCE (5t. P.) - ICNAF Statistical Bulletin. No report prior to 1953.
- 1954-55 line., by small inshore motor dories.

GERMANY - ICNAF Statistical Bulletin. No report prior to 1952,

PORTUGAL - ICNAF Statistical Bulletin {X1.2 up to 1953)

- 1952 dory vessels, 240 tons, subarea not indicated, put
in subarea 3 since dory vessels fished only in subareas
1 and 3,
- 1953 dory vessels, 222 tons put in subarea 3 for the same reason.
- 1953 otter-trawl, 173 tons reported from subarea 2 but included
in subarea 3, since haddock do not occur in guantitigs in subarea 2,
- No report prior to 1935; otter-trawlers started fishing in
Convention Area in 1936,

SPAIN (OT) - 1930-50 (ICNAF records); 1951-58 ICNAF Statistical Bulletin
{X1,2 for 1830-53),

- 1930-50 landings not reported by subareas, but since Spain
fished primarily in subarea 3 and since statistics during
1953-57 indicate that only very small quantities of haddoeck
{less than 3%) were reported [rom subarea 4, it has
been assumed that all haddock were landed from subarea 3,

-In 1951 23,348 tons and in 1952 14,357 tons of haddock
reported from unknown subareas but mainly from subarea 3
have been assigned to subarea 3 on the basis of the very small
amount of fishing time (less than 10%) and very small quantities
of haddock (less than 3%) in subarea 4 during the 1953-57 period.

- 1953 includes 192 tons reported from subarea 2 hut likely to be
from subarea 3; 1954 includes 1 ton from subarea 2.

SPAIN (PT) - 1950 {ICNAF records); 1951-58 ICNAF Statistical Bulletin
{X1.,2 for 1950-1953),
- Pair trawlers started fishing in Convention Area in 1950
for the first time and up to 1953 fished only in subarea 3.
UNITED KINGDOM - ICNAF Statistical Bulletin., Otter-trawls only,

UNITED STATES - ICNAF Statistical Bulletin. Gear prior to 1950 presumably otter-trawl.
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NO'BEB 'I‘O TABLE 6.8: Haddock Landings by country and subdivision,

Subares 8, 1968-53,

Y

FRANCE (8t.P.)  OT - It is assumed that landings, 1964-58, from unknown subdivisions
oame from 3-N-O-P as indicated by (+).
Line - From small inshore*motor dories and assigned to 3P,

GERMANY OT - 1953 and 1958 unknown subdivision agsumed caught in 30 and 3P.

PORTUGAL OT - 1958, 173 tone reported from subarea 2 included in 3NK since
haddock do not ocour in subarea 2,

DV - 1953, 222 tons from unknown subarea inoluded in 3NK since
dory vessels fished only in subaresl and 3,

SPAIN. OT - 1953 not reported by subdivisions, see 3NK, but probably
caught in all subdivisions.
-~ 1983, 192 tons reported from subares 2 included in 3NK,
- 1954, 1 ton reported from subarea 2 inoluded in 3NK.
PT -1953 not reported by subdivisions, see INK, but some probably
caught in all subdivisions.

U.K. OT- 19583 (3NK) probably came from SL-N-O-P,
- 1938 {(3NK) probably oame from 3L-N-O-P.

u.B, OT - 1963 and 1954 not reported by subdivisions, See INK, but
probably came from 3-N-O-P }ngonjunctinu with redfish fishery.

CANADA (M) Line - Mainly dory vessels salt fishing and Balibut Hishing.

CANADA (Nfid.) Line - Majnly small inshore boats tncludingmccasional lmlll
quantities by longliners.

+  indicates that fishing possibly ooourred, but qulintities are
given In 3NK,



TABLE 6.6, Subarea 3 redfish: Landings (tons) by countries, 1940-58,

All statistics from ICNAF Statistical Bulietin,

Can, (M)

- 1958 includes 2 tons from Danish seiner.

Can. (Nfld.) - 1940-51, gear not given but mainly OT.
1952 to 1958 inc¢lude the following small quantities by Danish seiners
and inshorq boats: 26,297,26,81,62,31 and 22 tons.

France (St.P) - No report prior to 1953,

Germany (E) - No report prior to 1958,

Germany (W) - No report prior to 1952,

Iceland

Us

USSR

!

Can.|  Can, France Germany | Ice-| UK 8| USSR
Year {M)| (Nfid,) (St, P.}| (E)| (W) | land GRAND
oT OoT oT OT| OT| or oTl oT oT TOTAL
1940 - - - -
1941 - - - -
1942 - 5 - 5
1943 - 12 - 12
1944 .- T , ) - 37
1945 - 144 - 144
1946 - 264 - 264
1947 - 1741 - 1741
1948 25 4572 2 4599
1949 33 7437 - 7470
1950 261 { 11716 - 282 12259
1951 1096 | 1e211 | ‘ - - | 13562 30869
1952 2140 | 12582 - - | 31464 46186
1953 2104 | 10377 - - - | 33114 45600
1954 1918 3999 32 - - 1! 31269 37219
1955 763 3306 128 - - - | 13406 17603
1956 603 2941 88 - - 3113304 12908 | 29847
1957 426 3377 273 2 - 33 | 4748 48805 57664
1958 772 | 6751 567 596 87 | 43668 - 1 10211 ]96046 | 158698
NOTES

- No report prior to 1952, Apparently started fishing in subarea in 1958,

- No report prior to 1950, when fishing for redfish apparently started,

- No report prior to 1956 when fishing apparently started.



TABLE 6.7. Subarea 3 redfish: Landingg (tons) by countries and divisions,1953-58,

OTTER TRAWL .

Can. Can, France{ Germany | Iceland UK US| USSR GRAND
{M) (Nfld,) | (8t.P.) E)}}] (W) TOTAL

1953 - - - - - - - - - -

1954 - - - - - - - - - -

3K 1955 - - - - - - - - - -

1956 - - - - - - - - - -

1957 - - - - - - - - - -
1958 - - - - - 436648 - - 29204 || 72872
1953 25 1751 - - - - - - - 1776
1954 4 392 - - - - 1 - - 397

3L 1955 12 5 - - - - - 100 - 117
1956 - 16 - - - - - - - 16
1957 13 50 - - - - 33 - 17232 || 17328
1958 42 339 - - - - - - 12947 |} 13328

1953 - - - - - - - - - -

1954 - - - - - - - - - -

1955 - - - - - - - - - -

3M 1958 - - - - - - - 54 | 12908 12962
195% - 1 - - - - - - 31573 | 31574
1958 - 9 - 596 - - - 32 { 53895 || 54532
1953 971 5062 - - - - - + - 6039
1954 451 712 + - - - - + - 1163
1955 84 258 + - - - - | 3903 - 4245

3N 1956 102 160 + - - - 3{ 7226 - 7491
1957 28 1225 + - - - - | 2502 - 3755
1958 258 1524 + - - - - | 5959 - 7741
1953 879 632 - - + - - + - 1511
1954 748 339 + - - - - + - 1088
1955 274 68 + - - - - | 8080 - 8422

30 1956 401 50 + - - - - | 5564 - 6015
1957 238 78 + - - - - | z0m - 2347
1958 246 1786 + - - - | 40371 - 6071
1953 223 2932 - - + - - + - 3155
1954 714 2447 + - - - - + - 3161 |

3P 1955 393 2975 + - - - - | 1323 - 4691
1956 100 2715 + - - - - 460 - 3275
1957 147 2003 + - 2 - - 215 - 2387
1958 226 3093 + - 8 - - | 188 - 3510
1953 - - - - 5 - - |33114 - B3119
1954 - 109 32 - - - - |31269 - 31410
3NK 1955 - - 128 - - - - - - 128
1856 - - 88 - - - - - - 88
1957 - - 273 - - - - - - 273
1958 - - 567 - 77 - - - - 644
1653 2104 10377 - - 5 - - |33114 - 45600
1954 1918 3999 32 - - - 1 |31269 - 37219

3. 1955 763 33086 128 - - - - 113408 - 17603
1956 603 2941 88 - - - 3 |13304 | 12908 20847
1957 426 3377 273 - 2 - 33 | 4743 { 48805 57664
1958 772 6751 567 596| 87 | 43668 - |10211 | 96046 || 158698




NOTES TO:

Table 6.7. Subarea 3 Redfish: Landings (tons) by countries and divisions, 1953-58,

All statistics from ICNAF Statistical Bulletin,

Can. (M} - 30 (1958) and 3P (195§ include 1 ton each from Danish seiners.

Can. (Nfid.) - 3P (1953-58} include 297, 26, 81, 62, 31, and 22 tons landed by
inghore hoats and Danish seiners,

France (St.P.) Not allocated by divisions but possibly from 3N-O-P,
Germany (E} - Apparently no fishing prior to 1958.

Germany (W) - Small quantities from unknown divisions, possibly from 30 and 3P,

Iceland - Apparently no fishing prior to 1858.
U. 8. = 1953-54 not given by divisions but fishing probably cccurred mainly
in 3N and 30,

USSR - No fishing prior to 1956,



TABLE 6.8, Subarea 3 redfish: Landings per unit effort and effort for the trawl

fleets by countries and divisions, 196468,

- = No fishing, + = Effort data lacking or inadequate.

Division Landing per unit effort {m.t.) Eifort
Year
Can, Ice- USSR USA Can. | Ice- USSR USA
{Nfld.) | land land
L/hr L/day L/bhr L/day Hours | Days Hours Days
fished | fished fished fished fished | fished fished fished
1954 - - - - - - - -
1955 - - - - - - - -
sk |1956 - - - - - - - -
1957 - - - - - - - -
1958 - 67.6 2.64 - - 720 11058 -
1954 1.87 - - - 212 - - -
1955 + - - - + - - -
1956 + - - - + - - -
31, 11957 1.23 - 1.72 - 51 - 10013 -
1958 1,33 - 2.56 - 288 - 5067 -
1954 - - - - - - - -
1955 - - - - - - - -
1956 - - 2.17 - - - 5943 -
aM 1957 + - 1.53 - + - 20634 -
1958 + - 1.82 - + - 29575 -
1954 1.23 - - + 943 - - +
1955 .14 - - + 299 - - +
N 1956 1. 19 - - + 220 - - +
1957 1.58 - - + 808 - - +
1258 1.99 - - + 89F - - +
1954 1,30 - - + 836 - - +
1955 + - - + + - - +
a0 |1956 + - - + + - - +
1957 + - - + + - - +
1958 1,30 - - + 1559 - - +
1954 0,76 - - + 4154 - - +
1955 0,80 - - + 4205 - - +
3P 1956 0,68 - - + 4146 - - +
1957 0.60 - - + 3571 - - +
1958 0,53 - - + 6322 - - +
1954 0.95 - - 17.5 6261 - - 1786
1955 0,82 - - 11.9 4938 - - 1126
3 [958 0.71 - 2,17 14.1 5427 - 5943 943
1957 0.78 - 1.60 16.8 4863 - 30647 288
1958 0.83 67.6 2,10 15,6 9075 720 45700 653
NOTES .
Can. (Nfld.) - ICNAF Statistical Bulletin. Landings per unit effort from Newfoundland
Special Effort Data, which were used to estimate the Canadian effort,
Iceland - Icelandic Research Report for 1958: ICNAF Annual Proceedings, 1959.
USSR - ICNAF Statistical Bulletin for 1956 to 19568,
USA - Submission from Woods H9le Laboratory, November, 1959,
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TABLE 7.1. Subarea 4 cod: Landings by countries, gears and divisions, 194758,

Year OTTER TRAWL Other Gearsl All Gears
Ca.nadal Francqg Portugal| Spain| U.S. | Total Mainly Line—Can.)' Total
Divksion 4X
1947 { 1890) 2260 | 4150 16374 20524
1948 62 1999 | 2061 17699 18760
1949 130 1799 [ 1809 14152 16061
1950 32 1581 | 1613 19056 20669
1951 321 1639 | 1960 16222 18182
1952 64 1651 § 1715 16506 18221
1953 198 1461 § 1659 12705 14364
1954 181 19 2523 § 2723 14433 17156
1955 184 1378} 1562 13107 14669
1956 267 1663 § 1930 14388 16318
1957 601 1083 ] 1le84 12943 14627
1958 665 1116 ] 1775 10069 11844
Division LVW (excepl 4V-Bpring)
1947 {9126) 6074 | 15200 26153 41353
1948 13072 7522 | 20954 36204 56798
1949 8871 2968 | 11839 30988 42827
1950 12061 5976 { 18037 30802 48849
1951 10063 31241 18187 - 28982 42169
1952 12077 - - - 5797 | 17874 25701 43575
1953 5446 - - - 3524 8870 17828 26798
1954 9990 21256 299 2017 672 | 15103 16959 32062
1955 10764 - 254 370 579 | 11967 16640 28607
1956 12902 16 103 2561 216 | 15798 19346 35144
1957 8379 544 160 3362 478 | 12821 19387 32308
1958 10895 - - 4595 118 | 15608 15103 30711
Divigion 4T (and 4V-Sgring)}
1947 { 641) : 641 37298 37939
1948 5059 5059 33187 38246
1949 7398 _7398 41030 418428
1950 6446 6446 37577 449023
1951 9960 9960 24867 34827
1952 10420 99 5169 15688 26268 41956
1953 11590 21541 |3647 1969 38747 20164 58911
1954 15752 20819 |4512 3080 | 295 44458 19443 63901
1955 19443 11889 3896 10174 | 199 45601 19626 65227
1956 23704 28072 |5779 8140 20 65715 38754 104469
1957 26002 8456 32839 10448 T 47752 41379 89131
1958 21931 12083 32865 14400 51289 35242 86531




APP, Table 7.1, continued

Cod Landings, continued.

Year OTTER TRAWL Other Gears JAll Gears
Canada | France | Portugal Spatri U.S. | Total {(Mainly Line-Ca.n-.)‘[ Total
l.'.TiviBions 4R S
1947
1948
1949
1950
1951
1952
1953 - (21541) |(3648) 25189 17338 (42527 )
1954 194 14050 1598 7 15849 19305 365154
1955 273 20672 10345 48 35 31371 20098 51469
1956 1470 10887 87317 14 32 21140 20570 41710
1957 1519 13766 7371 - 1 22657 31028 53685
1958 3549 30075 15354 314 49292 30324 79616
Siib Area 4
1947 11657 8334 100713
1948 181983 9521 110493
1249 16399 4747 100556
1950 18539 7557 108634
1951 20344 4763 91179
1952 22561 99 5169 7448 97805
1953 17234 43082 7295 1969 3523 73103 75294 148397
1954 26117 37013 6409 5097 3653 78289 70488 148777
1955 30664 32561 14922 | 10585 2228 90960 68538 159488
1956 38343 38975 14619 10720 1856 104513 93563 198076
1957 36497 22766 16370 ) 13810 1533 84996 102781 187777
1958 37040 42168 18460 |17387 1283 1116338 96992 213320
1
NOTE: All landings taken from ICNAF Statistical Bulletins except as noted below.

Canada: Landings for 1947 to 1952, inclusive, have not previously been
published in this form. Data were taken from original records.
* Data for 1947 are probably incorrectly apportioned to Division
of capture.

France: Landings not allocated by subarea in 1952, Total cod assigned
to subarea 3 Landings in 1953 not allocated to Divisd on. Half of
Division 4 assigned to 4 R and half to 4 T (4 V Spring).

Portugal and Spain: Landing for Subarea 4 in 1952 assigned to Division 4 T
(4 V Spring}. Portuguese landings for 1963 divided equally between
4 Rand 4 T (4 V Spring). Spanish landings for 1953 assigned to 4 T
(4 V Spring).

United States: Landings for 1947 to 1952 inclusive taken from U. 8, Dept of
Interior, Fish and Wildlife Service, " Maine Landings" and "
Massachusetts Landings' , converted to Metric Tons Round Fresh.
Totals are slightly higher than thiese given in ICNAF 2nd Ann,
Report, 1952, Part 4.



@

TABLE 7.2. Subarea 4 Haddock: Landings (fons) by countries, gears and divisions,

1947-58 ,
Year OTITER TRAWLS Other Gears All Gears|
Canada | France |Portugal Spain U.8. Total [j(Mainly line-Can.) Total

Dikision 4
1947 778 8587 9365 6920 16285
1848 39 8963 9002 10558 19560
1949 271 9100 9371 7585 16956
1950 175 11621 11796 8441 20237
1951 750 8522 9272 11113 20383
1952 248 12283 12531 8673 21204
1953 743 10343 11086 7302 18388
19564 1108 14697 15206 6121 21327
1955 1768 12075 13843 6667 20510
1956 1781 12090 13871 7404 21275
1957 3979 7114 11093 5781 16874
1958 4129 11766 15895 4976 20871

Ditision 4 VW :
1947 3631 8634 12285 3175 15440
1948 5079 10137 15216 7828 23044
1949 8403 4855 13258 5564 18822
1850 7955 14497 22452 6149 28601
1951 8259 10359 18618 6708 25326
1952 9537 56 959 12965 23817 4693 28210
1953 8318 13 416 603 18350 4586 22936
1954 13312 24 1075 2138 16549 4963 21512
1955 12262 13 1183 1496 14954 4085 19039
1956 17688 12 1704 11943 21347 5182 26529
1957 22474 9 879 1483 24845 3488 28333
1958 17241 6 3048 403 20698 2268 22966

Didigion 4 T
1947 16 16 74 90
1948 10 10 134 144
1949 8 8 109 117
1950 93 93 205 298
1951 378 378 225 603
1952 1814 1814 328 2142
1953 3450 3450 500 3950
1954 5670 40 1053 8763 232 6885
1955 2967 31 2998 130 3128
1056 2846 2846 13 2859
1957 1697 1 1698 65 1763
18568 2414 245 2659 145 2804

NOTES: See App. Table 7.1 Cod Landings.



TABLE 7.3. Divigions 4R, 8 and T: redfish: Landings {tons) by countries
and divisions, 1953-58,

OTTER-TRAWL
Division/Year Can, (M) Can, (Nfid.) USA Thtal
1953 4906 1075 + (5981)
1954 7382 2825 2660 12867
1965 4163 3580 30770 38520
4R 1956 4060 4645 16990 p5.695
1957 38568 1578 12541 17977
1958 3324 1208 5184 9716
1953 10 38 + 48)
1954 1189 257 1602 3048
19585 4277 932 3530 8739
45 1956 7949 2202 7749 17300
1957 6538 1907 4920 13365
1958 6226 2671 2179 11076
1953 1087 1250 + (2337)
1954 2215 1672 12966 16853
1955 1903 263 432 2598
4T 1956 2940 233 86 3259
1957 2569 342 78 2989
1958 1744 - 33 1 1778
1853 6003 2363 + ( 8366)
1954 10786 4754 17228 32768
4R-S-T 1955 10343 4775 34739 49857
1956 14949 7080 24825 468564
1957 12965 - 3827 17539. 34331
1958 11294 3912 T364 22570
NOTES

1, All statistics from ICNAF Statistical Bulietin. Not given by divisions prior to
1953 (USA prior to 1954),

2. Canada (M), 4T, 1854 includes 181 tons misc,

3.

not reported by divisions
incomplete totals.

il

+
¢)



TABLE 7.4, Divisions 4R-8-T redfish: landing per unit effort and calculated effort
for the trawl fleets by countries and divisions, 1953-59.

Landing per unit effort (m.t.) Calculated effort
Division/Year Can.(M)| - Cn. (Nad.) | USA || can, (M)| Can, (Nffd.) | Usa

L/hr L/hr- L/hr Hours Hours Days
figshed fished fished fished fished figshed

1953 1,21 1,06 + 4068 1013 +

1954 1,22 1.23 + 6033 2304 +

1955 1.10 1,52 + 3791 2360 -t

4R 1856 0.73 0.95 + 5569 4879 +

1957 0.74 0.73 + 5214 2174 +

1958 0.49 0.62 + 6798 1942 +

1959 + 0.54 + + 2455 +

1953 0.67 0.83 + 15 46 +

1954 1,14 1.21 + 1044 212 +

43, 1955 1,23 1.30 + 3487 717 +

1956 0.85 0.99 + 9352 2236 +

1957 0,68 0,71 + 89671 2678 +

1958 0.58 0.76 + 10790 3505 +

1958 + 0,52 + + 845 +

1953 + 0,99 + + 1265 +

1954 + 1.04 + + 1602 +

4T 1855 + 0.67 + + 390 +

1956 + 0,88 + + 265 +

1957 + 0.64 + + 534 +

1958 + 0,55 + + 60 +

1959 + 0,44 + + 9 +

1953 1,20 1,02 + 4986 2324 +
1954 1,21 1.15 11.4 B9OT 4118 1517
4R-8-T1955 1.16 1.38 14,5 8916 3467 2397
1956 0,81 0,96 12.3 18570 7380 2024
1957 8.70 0,71 8,9 18574 5386 1860
1958 0.54 0.71 8.9 20800 5507 824

1859 + 0.54 + + 3309 +

NOTES

Can, (Nfld.) - ICNAF Statistical Bulletin. Special Effort Data.

Can. (M) - Landings per hour fished based on landing and effort
statistics extracted from table 8, ICNAF Statistical
Bulletin, pertaining to redfish effort.

USA - Landing per unit effort data from a submission by the
Woods Hole Laboratory, November, 1959.

+ Not separated by divisions or imcomplete data,



TABLE I, Selection ogives used in the assessments for cod,

Length COD: percentage retention (mesh size in inches)
3-cm a b
groups Subareas 1 and 2( } . Subareas 3,4, and 5( )

41/2 5" 51/2" 6" anyp 4n AlAEn gn 51/2" g
12-14 4
15-17 9
18-20 17 1
21-23 30 3 1
24-26 44 7 2
27-29 4 60 14 5 1
30-32 10 75 25 11 4 1
33-35 20 2 B6 40 20 9 2 1
36-38 33 8 1 93 | 53 34 17 5 2
39-41 49 15 6 1 97 70 50 30 11 4
42-44 64 26 13 5 99 33 66 45 21 ]
45-47 78 41 22 11 100 | 91 79 61 34 17
48-50 88 87 35 20 96 89 76 50 30
51-53 94 72 - 51 34 98 95 87 66 44
54-56 98 84 66 50 100 98 94 79 60
57-59 100 92 79 65 99 a8 89 75
60-62 97 88 79 100 99 95 86
63-65 99 94 89 100 98 93
66-68 100 a7 95 99 97
69-71 100 99 100 29
72-74 100 100
Selection 3.6 3.5
factor
Quargtile
sel.span 5 em Scm

(a) Prepared from data of von Brardt, I.C.E.8, Meeting, 1958, Document No. 23,

(b} Prepared from data given by Clark, McCracken and Templeman (1358), The ogives

are for the otter trawl, double manila codend.




TABLE 2. Selection ogives used in the assessments for baddock

[Length Haddock: percentage retention (a) (mesh size in inches)
2 cm Subareas 3,4, and 5
[groups 31 4" " 41 /21 5" 51/21 &'
10-11 2
12-13 5
14-15 10
16-17 18
18-19 28 1
0-21 40 3
2-23 54 6 1
4-25 66 10 3
6-27 T 18 5 1
8-29 86 28 11 2
0-31 a2 41 18 4 1
2-33 96 54 28 8 2
4-35 98 67 40 14 3 1
6-37 99 78 54 22 6 2
8-39 100 87 68 34 11 3
0-41 93 79 47 18 6
2-43 96 81 60 28 11
4-45 98 93 73 40 18
6-47 99 97 83 54 28
48-49 100 a8 90 67 41
50-51 99 45 18 54
52-53 100 a7 87 67
64-55 08 82 78
56-57 100 96 87
h8-59 98 93
K0-61 99 96
62-63 100 98
64-65 99
66-67 100
[Selection 3.1 3.1 3.2 3.2 3.3 3.3
factor
Quartile
sel.span 4 cm,

{a) Prepared from data given by Clark, McCracken and

Termpleman (1958). The ogives are for the otter trawl,

double manila codend.




TABLE 3: Selection ogives used in the assessments for redfish.

Length REDFISH: Percentage retention (mesh size in inches)

lem Subarea 1 and 2 (@) Subareas 3,4, and 5 (P

groups 727 B 51727 & N 37 -4l 41721 B 51721 B
15 22 1

16 33 2

17 45 3

18 2 58 5 -1

19 6 70 8 2

20 11 80 12 4

21 17 1 88 18 6 1

22 22 3 93 26 9 2

23 26 7 96 35 13 4

24 30 10 2 98 44 18 6 1

25 33 13 3 99 54 25 8 2

26 38 17 8 100 64 33 12 3 1
27 42 20 11 3 73 41 17 B 2
28 46 25 16 6 81 50 23 7 3
29 52 30 20 9 87 39 30 10 4
30 55 34 24 12 92 67 37 15 8
3 59 38 28 16 95 15 45 30 8
32 63 42 32 20 97 82 54 26 11
33 68 47 36 24 98 87 62 33 15
34 T2 50 40 28 99 91 70 40 20
35 ™ 55 44 32 100 94 76 48 26
36 82 59 48 36 oG 82 56 32
31 86 63 52 41 98 87 64 39
38 89 68 57 45 99 91 71 46
39 92 72 62 50 100 94 77 53
40 95 77 66 54 96 83 80
41 a7 B2 70 58 98 88 67
42 98 86 74 62 99 91 73
43 100 89 78 66 100 94 79
44 92 82 70 96 84
45 95 85 75 97 88
46 97 88 77 98 91
47 98 91 82 99 94
48 100 93 86 100 96
49 95 88 a7
50 97 90 8
51 98 93 99
52 99 95 100
53 100 97

54 98

35 99

Selection ] 2.6 2.3 2.4 2.5 2.5 2.5 2.5
factor

Quertile 6 cm 2.1 2,7 3.0 3.2 3.4 3.7
sel, span

(2) Prepared from data by von Brandt, I;C.E .S, Meeting, 1960, Document No. 10,

(h) Prepared from data given by Clark, McCracken and Templeman (1958), The ogives
are for the otter trawl, double manila codend.



TAEBLE 4,

Selection ogives used in the assessments for the flounders in Subarea 5 .

Percent retention (mesh size in inches)

Witch , winter and summer Yellowtail(b)
flounders ‘&
l-cm
groups
4" 41/2|r 5n 51/2!1 g" 4n 41/2r| 5" 51/2” gn
15 5 1
16 7 2
17 11 3
18 16 8 1
19 22 8 2
20 30 13 4 10
21 36 18 6 1 20 1
22 46 25 9 2 50 . 3
23 55 30 13 4 . 60 10
24 62 40 18 6 1 8¢ 25 1
25 70 50 25 9 2 96 50
26 78 a7 30 14 4 98 70 14
27 84 66 40 19 6 100 85 27 1
28 89 75 50 25 10 93 50
29 92 80 58 32 15 98 70 15
30 a5 86 66 42 20 100 a5 30 1
31 97 90 75 50 27 95 50 5
32 98 94 80 60 35 98 75 15
33 98 96 86 68 44 100 90 35
34 100 97 90 76 54 96 60
35 98 94 82 62 99 80
36 99 96 88 70 100 94
31 100 97 92 78 98
38 98 94 84 10:0
39 99 96 89
40 100 o7 93
41 98 95
42 99 97
43 100 98
44 99

Selection factor 2.2
@uartile sel. span 3.0 cm

Selection factor 2.2
Quartile sel. span 1.2 em

{a) Percent retention values for the winter, witch and summer flounders were obtained
from the Woods Hole Laboratory and are based on selection information given by

Clark, McCracken and Templeman {1858 .

(b) Percentage retention values for the yellowtail were obtained from the Woods Hole
Laboratory and are based on information on the Eurfipean plaice.



TABLE 5. Selection ogives in the assessments for silver hake, red hake, eelpout and spiny

dogfish in Subarea 5.

ZLercent retained {mesh gize in inches}

D

l-cm Silver hake (a) Red hake (b) Eelpout {c)

groups| 4" 41/27 57 B51/2" 6" 4" 41727 5" 5L1/2P6 %4 41/2" 57 51727 6"
18 1

19 1

20 2

21 3

22 5

23 6

24 9

25 10 1

26 15 1

a7 | 20 2 1

28 { 25 3 2

29 | 30 5 3

30 | 35 6 5 10 1

32 | s0 12 i 16 2 19 4

33 | 55 15 2 24 3 2% 8

34 | 60 20 3 a3 5 34 9 1

35 70 25 4 42 9 44 13 2

a6 | 75 30 6 1 54 14 1 50 18 3

37 80 3'5 8 1 64 20 3 62 25 5

38 85 40 11 2 75 30 4 70 34 7

39 | %0 50 15 8 82 40 7 78 42 10 1

40 | 91 60 20 5 88 50 11 1 84 50 15 2

41 | 93 5 25 T 93 6z 17 2 89 60 20 4

42 | 9 0 30 10 1 96 2 25 3 93 68 28 6

43 | 97 75 37 12 1 98 80 34 6 95 175 36 9 1
44 | 98 80 42 15 2 99 87 45 8 97 84 45 13 2
45 | 98 85 50 20 3 100 92 56 15 1100 gq 54 18 3
46 | 99 88 3558 25 5 9% 66 2 2 91 62 25 5
a7 | 99 80 g3 30 g 97 T 30 4 94 70 32 7
48 | 99 94 70 40 19 98 &3 40 7 96 78 40 10
49 1 99 95 75 45 12 100 89 50 11 98 83 50 16
50 |100 97 g 50 15 93 60 18 99 88 59 22
51 98 8 55 20 96 70 26 100 92 66 30
52 o9 88 60 25 98 80 36 95 75 36
53 B2 o1 70 30 99 86 47 97 82 46
54 99 94 75 35 100 91 58 98 &7 56
55 29 95 80 40 99 91 64
56 89 97 8 &0 100 b4 72
57 100 98 88 g0 96 80
58 99 90 g5 97 85
59 99 93 170 .99 90
60 99 9 75 100 94
61 98 97 g0 97
62 99 98 g5 99
63 100 99 88 100
64 9% 9o

85 99 93

66 99 95

28 3

31 60 1

34 100 44

37 98 20

40 Spiny 100 90 40

43 dogfish (D) 100 75 3

# 109,88 .




NOTES TO TABLE 5. Selection ogives in the assessments of silver hake, red hake, etc.

(a) Silver Hake - The selection ogives are based on information summarized by Clark,

McCracken and Templeman (1958), -
{b) Red hake and spiny dogfish - _

- The selection ogives were estimated from unpublished data of the
Woods Hole Laboratory,

{c} Eelpout - The selection ogives are based on data given by Olsen and Merriman
(1946).



TABLE 1, Mean weights (kilograms, round fresh) used in the assessments for Cod

in the ICNAF Area,

Length

3-cm Subarea Subarea Subarea Subarea
groups 1{a) 3(b) 4c) 5(d)
21-23 0.09 0.11

24-26 0.13 0,17

27-29 0.18 0.22

30-32 0,25 0.29 )
33-35 0.33 0,40 ..
36-38 0,43 0.51 0.62
39-41 0.6 0.54 0.62 0.77
42-44 0.8 0.68 0.74 0.91
45-47 1,0 0,84 0,91 1.13
48-50 1.1 1,02 1.14 1.36
51-53 1.4 1,23 1,36 1,63
54-56 1,6 1,46 1,54 1,91
57-59 1.8 1.%2 1.76 2.18
60-62 2,1 2.01 2.04 2.54
63-65 2.4 2.32 2.32 2.95
66-68 2.7 2.68 2.66 3.31
69-T1 3.1 3.07 3.11 3.77
72-T4 3.5 3.49 3.46 4,26
79-77 3.7 3.95 3,91 4,72
78-80 4.3 4.45 4.42 5.26
81-83 4.7 4,99 4,99 5,90
B4-86 5.2 5.58 5,58 6.49
B7-89 5.7 6,22 6,18 7.12
90-92 6.5 6,89 6,80 7.89
93-95 7.1 7.62 7.85 . B,66
96-98 8,2 8.40 8.22 9,48
99-101 9.3 9.22 8.90 10,30
102-104 10.3 10.11 9.64 11.20
105-107 11.056 10.49 12,16
108-110 12,04 11.62 13.11
111-113 13.09 12.48 14.20
114-116 14,21 13.61 15.33
117-119 15.39 15.31 16.51
120-122 16.63 17.00 17,69
123-125 17.93 18,87
126-128 19.31 20.23
129-131 20,75 21,59
132-134 22.28

(a) From samples taken by the research vessel . " Adolf Jensen" in Aug.-Sept.,1956,
and in April and June, 1957 (Courtesy of Br. P, Hangsen, Denmark).

(b) Unpublished data of the 8t. John's Bijological Station, Nfld, Canada,
{c) Unpublished data of the St. Andrew's Bioclogical Station, N. B., Canada.

(d) Unpublished data of the Woods Hole Biological Laboratory, Mass, , U, 8. A,



TABLE 2. Mean weights (kilograms , round fresh) used in the assessments for
haddock in the ICNAF AREZA,

Length Subarea Divisions Division Subarea
Z2-cm 3(a) 4 TVW (b) 4X(c) 5(c}
groups

20-21 0.07

22-23 0,10

24-25 0,13

26-27 ] 0.16 0.20

28-29 0.20 0.24

30-31 0,25 0.30

32-33 0,31 0.36 0,42 0,38
34-35 0,37 0,44 0,49 0.46
36-37 0.44 0.58 0.57 0.54
38-39 0.52 0,60 0.67 0.63
40-41 0.61 0.71 0.79 0,74
42-43 0.71 0,82 0.950 0.85
44-45 0.81 0,94 1,01 0.97
46 -47 0.93 1,05 1,12 1.10
48-49 1.06 1,22 1.25 1.25
50-51 ‘ 1.20 1,39 1.42 1.40
52-53 1.35 1.56 1.58 1,57
54-55 1,51 1,76 1,74 1.74
56-37 1,70 1.95 1.91 1.91
58-59 1.89 2.15 2.13 2.13
60-61 2,10 2.39 2.34 2.36
62-63 2,32 2,61 2.56 2.60
64-65 2,55 2,84 2,78 2.83
66-67 2,80 3,09 3.02 3,09
68-69 3.07 3.38 3.30 3.41
T0-71 3.36 3.62 3.57 3.66
72-T3 3.67 3.98 3.84 3.96
T4-75 4.31 4,17 4,30
T6-T7 4.50 4.64
78-79 4.82

(a) Unpublished data of the St. John's Biological Station, Nfld, Canada,
(b) Unpublished data of the St. Andrew's Biological Station, N. B., Canada.

{c) Data submitted by the Woods Hole Biological Laboratory, Mass., U. 5. A,




TABLE 3. Mean weights (kilograms, found fresh) used in the assesgments for

redfish in the ICNAF Area,

Length Subarea 3 Divisions Subarea

cm and Divisions 4VWX (b) 5(b}
4RST (a)

15 0,05 0,062 0,055

16 0.06 0,077 0, 060

17 0,07 0,090 0,065

18 0.08 0.102 0,075

19 0,10 0.110 0,090

20 0.12 0.133 0.100

21 0,14 0.154 0,120

22 0.16 0.163 0,140

23 0.18 0,185 0.170

24 0,20 0,209 0,195

26 0.23 0,240 0,230

26 0.26 0.262 0.260

27 0,29 0.296 0,300

28 0.32 0,328 0.340

29 0.35 0,396 0,390

30 0,39 0.413 0,450

31 0.43 0,444 0.500

32 0.47 0,485 0.550

33 0.52 0.543 0.575

34 0.57 0,569 0.625

35 0.62 0.610 0.700

36 0,68 0.680 0.750

37 0.74 0.790 0, 800

38 0.80 0.300 0.850

39 (.86 1.000 0,500

40 0,93 1.050

41 1.00

42 1,08

43 1,16

44 1,24

45 1.33

46 1,42

47 1,52

48 1.65

49 1.72

50 1.82

{a) Unpublished data of the St. John's Biological Station, Nfld. , Canada.

(b) Data submitted by the Woods Hole Biological Laboratory, Mass,, U. 5. A,




TABLE 4, Mean weights (kilograms, found fresh)

JTABLE 5,

Mean weights, (kilograms,

used in the assegsments for the flounders in

round fresh) used in the assessments

Flounders, hakes and spiny dogfish - Lenth-weight relationships were taken from

unpublished records of the Woods Hole Laboratory, Mass., U, 8. A.
Eelpout - Lenth-weight relationships are based on data given by Qlsen, and

Merriman (1946),

Subarea B, for silver hake, red hake, eelpout,
and spiny dogfish in Subarea 5.
Length Flounders Length - Length
2-cm Yellow- Summer Winter Witch |1-cm” Silver Red EeI—L 3-cm Spiny
groups tail . groups hake hake pout fgraips dogfish
26-27 0,165 0.180 0,240 30-32 0.090
28-29 0.207 0,220 0.305 20 (4,048 0,045 33-33 0:110
30-31 0.255 0,260 0,375 21 0,056 0,050 36-38 0,140
32-33 0.315 0.325 0.465 22 (,065 0,060 39-41 0,180
34-35 0,380 0,395 0,560 0.285] 23 0,075 0,074 42-44 0,230
36-37 0,452 0.487 0.665 0.320] 24 0.086 0.075 45-47 0,310
38-39 0.540 0.576 0.770 0.3751 25 0.088 0,090 48-50 0.390
40-41 0.640 0,680 0,895 0.420] 26 0,10¢ 0.105 51-53  0.470
42-43 0,760 0.790 1.040 0,490 § 27 0,125 0,120 54-56 0.570
4445 0,505 0,910 1,210 0.585 | 28 0,140 0,135 57-59 0.680
46-47 1,075 1,060 1.375 0.680] 29 0,156 0.150 60-62 0,790 -
48-49 1,310 1,210 1.550 0.790 | 30 0.174 0.170 0,080 [} 63-65 0.920
50-51 1.600 1.390 1,725 0,900] 31 0.194 0,190 0,120 || 66-68 1,050
52-58 1.580 1,925 1.010] 32 0.214 0,210 0,140 89-T1 1,200
54-55 1.790 2.150 1,140 § 33 0,236 0,235 0,180 @ 72-T4 1.370
56-57 2.025 1,280 | 34 0.260 0.260 0,210 f 75-77 1.350
58-59 2.275 1.460 ] 35 0,28 0,28 0,230 |] 78-80 1.780
60-61 2.555 1,.6800 36 0,311 0,310 0,250 81-83 2,000
162-63 2.870 1.900] 37 0,340 0,335 0.270 f 84-86 2.250

64-65 3.210 2,110} 38 0,370 0.365 0,300 § 87-89 2.550
86-67 3.590 39 0.402 0.390 0.320 §90-92 2.850
68-69 4,010 40 0,435 0,420 0.340 g 93-95 3.200
70-T1 4,465 41 0.471 0,455 0.370
72-73 4,940 42 0.508 0,490 0,400
T4-75 5,400 43 0.548 0.525 0,430
76-77 5.990 44 0.589 0,570 0,460

45 0.633 0,615 0,500

46 0.679 0.660 0.520

47 0,727 0,705 0,560

48 0.777 0.755 0,600

49 0.830 0,810 0,640

590 0,885 0.865 0,700

51 0,942 0.925 0.720

52 1,000 0.990 0.740

53 1.050 0,800

54 1.115 0,840

55 0.900

56 0,960

57 1,000

58 1,050

59 1.100

60 1,160

61 1.240

62 1.300

63 1.350

64 1.400

65 1.500

_NOTES




APPENDEX IV

Table of equivalent mesh sizes, in inches and millimetres

Inches Millimetres
3 76
31/2 89
4 102
41/3 119
41/2 11%
43/4 120
5 " 127
51/2 140
[ 152
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