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FOREWORD

The Commission’s publications have been established in two annual
series sinee 1953; an “Annual Proceedings’” and a ‘‘Statistical Bulletin,”
Occasional papers from the Commission may be published separately.

The Annual Proceedings contains the Commission’s reports for the year
in question: Administrative Report, Report of the Annual Meeting, Sum-
maries of Research by the participating countries, scientific papers especially
prepared for Meetings, and occasionally lists of seientists engaged in the various
branches of the Commission’s work, and of main laboratories concerned with
this work (new revised list in this Ann. Proe.).

The Statistical Bulletin deals with the fisheries statistics of the Conven-
tion Area, mainly those for the year in question, but also with statisties for
former vears collected and compiled by the Commission. The Statistical Bul-
letins Vol. 1-3 dealt with the more important groups of groundfish. The

Statistical Bulleting from vol. 4 (year 1954) also deal with the other fishes and
with shellfish, however in a more summartzed form.

The Statistical Bulletin for the year 1956 will be published in the beginning
of 1958,

A list of the Commission’s publications is found on the back of the cover.

At the 1957 Annual Meeting the Commission deeided to publish a “Sam-
pling Yearbook™ including in tabular form length measurements, age determi-
nations and possibly other datarelating to the stocks of commercial fish speeies,
and collected by the member countries in ports or on board fishing vessels or
research vessels.

The first volume of the *Yearbook’ ineluding data from 1955 and 1956
is expected to be published (by an off-set method) in 1957 /58.

FErik M. Poulsen,
Executive Secratary.

Halifax, 31 October, 1957



PART 1

Administrative Report for the Year ending 30 June 1957

BY THE EXECUTIVE SECRETARY, ERIK M., POULSEN

Member of the

1. Germany Becomes
Commuission.

The Federal Republic of Germany deposited
on June 27, 1957, the ratification of its adherence
to the International Convention for the North-
west Atlantic Fisheries with the Depositary
Government,

By this action Germany has, as of that date,
become a member of the International Commis-
gion for the Northwest Atlantic Fisheries.

According to the decision taken at the 1957
Annual Meeting Germany following its ratifica-
tion of adherence becomes, as from July 1957, a
member of Panel 1 (see Chairman’'s Report, this
Proceedings page 100,

Close cooperation between Germany and
ICNAF has already existed for some vears. Ger-
man observers have participated in our Annual
Meetings, Germany has reported its rescarches and
statistical data from its fisheries in the Conven-
tion Area, and research programs have been ex-
changed between Germany and the member
countries. This cooperation can now be extended
to the mutual benefit of all eleven member
countries.

2. Officers during the Year.

Chairman of Commission—Captain Tavares de
Almeida, Portugal

Viee-Chairman of Commission—-
Mr. Klaus Sunnana, Norway

Chairman Panel 1: Mr. B. Dinesen, Denmark

. Pancl 2: Mr. H. F. Barbier, France

. Panel 3: Mr. C. Topez Chicheri,
Spain

. Panel 4: Mr. J. H. MacKichan,
Canada

" Panel 5: Mr. F. W. Sargent, U.S.A.

The above officers were clected at the Annual
Meeting in Ottawa in June 1955, 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 Committece on Rescarch

and Statistics—
Dr. L. A. Walford, U.S.A.

The above mentioned two chairmen function
o a one year's term.

3. Panel Memberships 1956,/57

Country Panel No. Total
2 3 4 5
Canada + + + 4
Denmark —+ 1
France + + 4+ + 4
Tceland + 1
Ttaly + + + + 4
Norway + 1
Portugal + + 4+ + 4
Spain + + + + 4
United Kingdom + + 2
United States + + + 3
TOTAL 8 5 7 6 2 28

4, Newsletters.

Newsletters were distributed from head-
gquarters in order to cireulate information relevant
to Commission’s activities and interests on 1 Sept.
1956, 3 Dee. 1956, and 29 April 1957,

5. Commission’'s Publications.

The Annual Proceedings, vol. 6, for the year
1955-56 was issued in October, 1956,

The Statistical Bulletin, vol. 5, for the year
1955, was issued in March, 1957.
6. Co-cperation with other International
Organizations.

The co-operation by means of exchange of
meeting observers and exchange of reports and
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publications has been maintained through the
vear with—

The Food and Agriculture Organization of the
United Nations (FAQ),

Le Conseil International pour 1'Exploration
de la Mer {ICES}.

The Permanent Commission of the Interna-
tional Fisheries Convention of 1946,

The International North Pacific Fisheries
Commission.

The International Paecific Halibut Commis-
51011,

The International Pacific Salmon Fisheries
(Commission.

Commission Internationale pour 1'Explora-
tion de la Mer Méditerranée (CIEMM).

ICNAF was represented at the Annual Meet-
ing of ICES in Copenhagen in October 1956 by
Dr. Jon Jonsson (Ieeland). Mr. G. R. Clark
(Canada) represented ICNAF at the Annual
Mecting of the North Pacific Fisheries Commis-
sion in November, 1956. Dr. A, V. Taning was
replaced by Mr. Helge Thomsen Mag. se. (Den-
mark) as representative of ICNAF at the Meeting
in Goteborg of the CSAGI (International Geo-
physical Year 1957/58). Dr. L. A, Walford
(U.8.A.) represented ICNAF in a meeting in
March, 1957 with representatives of FAO and
ICES for the planning of the joint Workshop on
Population Dynamics and Gear Selection in Lis-
bon in May-June 1957,

7. Co-operation with Non-Member
Countries.

Observers from the Federal Republic of
Germany and from the U.S.S.R. attended the
1956 Annual Meeting in Halifax and the 1957
Annual Meeting in Lisbon. Co-operation with
the German Fisheries Institutes covering the col-
leetion of statisties and the planning of and
reporting on research work has been continued.

The exchange of publications with fishery
nstitutions 1n a number of non-member countries
has been maintained and developed.

8. Research Programs.

According to Commission’s deeision, research
programs for 1957 were forwarded to the Secre-
tariat during December 1956 - February 1957
from a number of member countries and from
Germany., They were—together with a sum-

mary—distributed within the Commission during
the same months. The summary with particulars
of the hydrographic plans was also scnt to the
CSAGI {International Geophysical Year 1957/
58), and to the International Ice Patrol, U.5.A.

9. Research Summaries.

Research summarics for the year 1956 were
received in the Secretariat from the various
member countries and from Germany during the
first months of 1957 and distributed as doeuments
for the 1957 Annual Meeting.

10. Sampling.

Following a deeision of the 1956 Annual
Meeting samples of commercially fished cod and
haddock have been reported from a number of
member countries, while other countries have
reported some sampling in connection with their
research summaries. The reported samples were
circulated in a summary form., The original
complete reports are filed in the Secretariat.
According to decision by the Commission the
sample data will be published I a “Sampling
Yearbook.”

11. Collection of Statistics.

The Commission’s collecting of statistics
and the compilation of the data in the Secretariat
has been continued according to Commission
requirements,

The reporting of statistical data is being ex-
tended to include the collection of data on the
quantity of fish disecarded al sea. The data on
fishing effort and catehes is in part being broken
down aceording to the species sought. However
in both cases the collection of the dala is not
eomplete.

Following the recommendation of the Com-
mittee on Research and Statistics the use of
I.B.M. punched cards in processing the statistical
data has been investigated over the past year.
It was found that the Statistical Bullotin eould
be prepared in much less time than previously and
that the I.B.M. punched card method was very
useful for preparing all the necessary summary
tables. The use of the 1.B.M. cards also facili-
tated the re-arrangement of the detailed data on
fishing efforts and landings into the more acees-
sible arrangement by suhdivisions and months
used in Statistical Bullefin, vol. 5, which was
recommended by the Committee on Research
and Statisties,



12. Collection of Information on Mesgh
Sizes.

In accordance with decision by the Standing
Committee on Research and Statistics various
information on traw! mesh sizes and on dimen-
sions of trawls have been reccived from a number
of member countries. The information is being
compiled in the Secretariat for distribution within
the Commission.

13. Collection of Information on Fishing
Vessels.

Lists of the vessels of over fifty gross tons
fishing in the Convention Area in 1956 have been
submitted by most membor countries. These
lists give for each vessel-—the name, date buils,
gear used, gross tonnage, length, registration
number, home port, engine and fuel, horse power,
number of crew, subareas fished and whether
radio, radar, cchosounder, echoranger or loran
are carried. It is expected that these lists will be
published shortly with a summary.

14. Seventh Annual Meeting.

The Seventh Annual Meeting was convened
in Lishon, Portugal 20-25 May, 1957 on the invi-
tation of the Portuguese Government. It was
preceded by meetings of the Standing Committee
on Rescarch and Statisties 17-18 May, and fol-
lowed by a Workshop on Population Dynamics
and Gear Selectivity held as a joint meeting by
FAO, ICES and ICNAF from 27 May to 3 June,
1957 (sce Chairman’s Report, Part 2).

15. Other Matters.

[n October, 1956 the Biologist/Statistician
visited the Dominion Bureau of Statisties in
Ottawa where he was assisted in the preparation
of an 1.B.M. system for use with ICNAF's sta-
tistical data and with the processing of some of the
data. The information and advice obtained on
this visit was of considerable beuefit in the pre-
paration of an I.B.M. syvstem suited to ICNAF’s
needs.

In December, 1956 the Executive Secretary
and the Biologist/Statisticlan participated as
observers in a meeting held in Portland, Maine,
by seientists from Canada and U.8.A.  After the
meeting the Kxceutive Secretary travelled to the
laboratories in Woods Hole and St. Andrews
where he discussed vartous matters connected
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with the Commission’s work, mainly problems
concerning the reporting of samples of commer-
cially caught fish.

In February-Marvch, 1957 the Biologist/-
Statistician attended a two weeks course on
Population Dynamics in Lowestoft, HEngland.
In this connection he visited the fishery labora-
tories in Lowestoft, England and Aberdeen,
Seotland for discussions of matters connected
with the Commission’s work,

The ZFrench Government sent Captain
Michelet to Canada and TU.S.A. to study the
various means by which the problem of securing
the trawl during hauling {(chafing gear) is being
solved by the fishing industries of these two
countries. The arrangements for his studies,
including trips on research vessels and commereial
fishing vessels, were made by representatives of
the Canadian and U.S.A. fisherics authorities.
Captain Michelet’s mission lasted for about a
month and a half {(March-April, 1957).

The data from a hydrographic scction across
the Labrador Sea taken by the International Tee
Patrol, U.S.A. was placed at the disposal of the
Commission, and ecireulated within the Commis-
sion on 15 October, 1956 (Scr. No. 425).

A list of annotated papers relevant to Com-
mission’s work was circulated on 15 Oectober,
1956 (Ser. No. 424).

The annual addition to the Guide to ICNAF
Papers covering the period 1955/56 was circu-
lated on 1 October, 1956 (Ser. No. 421).

A guide to sampling of commercially eaught
fish was distributed within the Clommission on 1
October, 1956 (Ser. No. 422},

A preseribed form for the reporiing of dafa
on Mesh Sizes of Trawls was cireulated within the
Commission on 5 October 1956 (Ser. No. 423).

16. Financial Statements for the Fiscal
Year ending 30 June, 1957.

The accounts of the Commission for the year
ending 30 June, 1957 show an appropriation of
$ Can. 40,216.00 and a total erpenditure of
$37,208.74, leaving an unobligated balance of
$2,917.26.

The audit of the Commission’s finaneces for
the fiscal vear ending 30 Junc, 1957, was made
by the Auditor General's Office of the Govern-
ment of Canada in July, 1957.



The report from the Auditor General's
Office, of August 9, 1957 says:

“As required by Section 11.2 of the Financial
Regulations of the Clommission, I eerlify that:

(a) the finaneial statements are in accord
with the books and records of the Com-
mission; and

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

(c) the monies on deposit have been verified
by certificate received direct from the

Commission’s depositary.

Free aceess was given to all books of account
and records neceessary for the performance of the
audit. Such further information as was required
was readily provided. The co-operation of the
Executive Secretary and his staft is acknowledged

with appreciation.”

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

Statement 1
Statement of budget appropriations, obligations incurred, and unobligated balances of appropriation for
the year ended 30 June 1857

Amended
Appropriations

$22,103.33
6,412.67
400.00
1,000.00
300.00

6,000.00
1,756.27

800. 00
1,443 .73

Purposes of Appropriations Appropriated Transfers
by approved by
Commission Commission
Personal Services £21,966 +$137 .33
Travel 6,550 — 137.33
Transportation of things 400
Communication services 1,000
Rent and utility services 300
Other contractual serviees,
inelwding printing 6,000
Supplics and materials 2,000 — 243.73
HEquipment 800
Annmal Meeting 1,200 + 243.73
$40,216

$10,216.00

Statement 2
Statement of income and expenditure for the year ended 30 June 1957

Inecome:

Members” eontributions assessed—
Canada,
Denmark
Franee
[eeland
[taly
Norway
Portugal
Spain
United Kingdom
Tinited States

TUnoblizated balances of 1955-536 appropriations
Credit due Teeland re overpayment 1955-56

ny

Less: Underpayment by Denmark 1955-56

Miscellangous tneome
Proeeeds [rom sales of Commission publications

Deduct: Oblizations incurred (Statement 1)

Execess of ineome over obligations earried to Surplus Account

Obligations Unobligated
incurred Balances of
Appropriations
$22,103.33 3
5,740.16 672.51
127.00 273.00
826.98 173.02
300.00
5,352.33 647 .67
1,025.09 731.18
750.59 49 .41
1.373.26 70.47
$37,208 .74 $2.017.26
$ 5,221.72
1,701.35
5,221.72
1,609 46
h,221.72
1,700.42
5,221.7
5,221 .7¢
2,874 .19
4,047 .96
e B 38,131,098
2,083.99
96
.93 .03
40,216.00
499 87
40,715 .87
37,208.74
3,417.13




Statement 3
Statement of asgets and liabilities as at 30 June 1957

Assets Liabilities
GENERAL FUND
Cash at bank $ 535086 Credits due to Member States:
Contributions reeeivable:
From 1952-53
leeland 1956-57 1,699 46 contributions
of I[taly § 3,704.86
ftaly:
1953-54 b3 8.14 Duo to Working
1954-55 55.76 Capital Fund 5,260 .00
1956-57 5,221.72
—_— 5,285.62
United States Surplus Aceount 3,417.13
1956-57 46.05 7,031.13
12,381.94 12,381.99
WORKING CAPITAL FUND N
Cash at bank $ 6.60 Principal of Fund % 5,266.60
Due from General Fund 5,260 .00
$ 5,266 60 $ 5,266.60
PART 2

Report

of the Seventh Annual Méei‘ing

20 - 25 May, 1957

BY THE CHAIRMAN — TAVARES DE ALMEIDA

1. Time and Place of Meeting.

The Seventh Annual Meeting of the Com-
misgion was convened in Lisbon, Portugal, 20th

present from the Federal Republic of Germany,
the Union of Soviet Soeialist Republics, Food and
Agriculture Organization of the United Nations,
Conseil International pour |'Kxploration de la

May 1957, and continued in Estoril, Portugal,
May 21-25 inclusive. The Annual Meeting was
preceded by special meetings of the Standing
Committee on Research and Statisties on 17th
and 18th May, and followed by a Joint Workshop

Mer, International Fisheries Convention of 1946,
and International North Pacific Fisheries Com-
mission.

by FAO, ICES and [CNAF on Population Dyna-
mics and Selectivity of Fishing Gear 27th May
to 3rd June.

2. Participants (Appendix I)

Clommissioners, most of them accompanied
by advisers and experts, were present from the
ten member eountiries: Canada, Denmark, Franes,
Teeland, Ttaly, Norway, Portugal, Spain, United
Kingdom and United States. Observers were

3. Opening of the Meeting.

The opening session was convened at the
Palacio das Galveias, Campo Pequeno, Lizbon,
20th May at 10:00 a.m. The meeting was pre-
gided over by the Chairman with the attendance of
the Portuguese Ministers of Marine and Kconomy
and other Government representatives, members
of the Diplomatie Corps of the member countries,
representatives of fisheries and of scientific
departments. Also present were the members
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of the delegations of the ICNAF countries and

observers from other eountries and from inter-
national organizations.

The Chairman opened the meeting welcoming
the guests, observers and participants, and intro-
duced the Minister of Marine.

The Minister of Marine, His Excellency
Admiral Americo Tomaz, addressed a welcome
to the Commission. He expressed his govern-
ment's pleasure in being host to this important
Commission at its first Annual Meeting in a
Buropean member eountry. He hoped and trust-
ed that this meeting would be suceessful and of
great benefit to the fishing industries operating
in the Convention Area.

The heads of the delegations of the member
eountries responded to the Minister's address,
expressing their thanks for the invitation to con-
vene this Annual Meeting in Portugal, one of the
first countries to harvest the rich resources of the
Northwest Atlantic.

With thanks to all present, the Chairman
declared the adjournment of the opening meeting-

&, The Agenda (Agonda item 2, sce Appendix
1)

The First Plenary Session reconvened in
Hotel do Parque, Estoril, where the Chairman
addressed a weleome to the meeting participants.

The agenda, which had been circulated more
than sixty days in advance of the meeting, was
adopted on a motion by Denmark, seconded by
France. [t was understood that items could be
dealt with out of their numerical order if necessary,
and that proposals dealing with research and
regulations should pass directly from Panels to
the Standing Committee on Research and Sta-
tisties and from there to the Plenary.

5. Publicity for the Meeting (Agenda Item 3)

The Chairman informed the Plenary that the
Portuguese Government had provided the services
of Mr. I.. Nunes and Mr. M. Aguas. On the
(*haarman's proposal a committee consisting of the
Commission’s Chairman and Viee-Chairman and
the Chairmen of the Standing Committees on
Finance and Administration and Research and
Statistics was appointed to work with the press
officers and to approve press releases.

8. Review of Panel Memberships (Agenda
Ttem 4)

The German observers informed the Plenary
that Germany would wish to iake a membership
in Panel 1 from the date on which it became a
member of the Commission. Upon recommenda-
tion by Panel 1, as well as by the two standing
committees, the Commission agreed that Germany
be admitted to membership in Panel 1 on reeeipt
of notification from the Depositary Government
that the adherence of Germany had been deposited.

7. Report on Staff Matters, etc.
Items 5 and 6)

(Agenda

Upon recommendation by the Standing
Committee on Finance and Administration the
Commission approved the Aunditor's Report for
1055 /56, and expressed its gratitude to the Auditor
General of Canada for earrving out the aundit.
The Commission further, on the recommendation
of the Standing Committee on Finance and
Adminmstration, approved the Administrative
Report for 1956/57 (up to 30 April, 1957) and the
provisional financial statements for 1956/57 (up
to 30 April, 1957) including transfers of $137.33
from item Travel to item Personal Services, and
of $243.73 from item Supplies and Materials to
item Annual Meeling.

The Commission agreed, upon recommenda-
tion by the Standing Commitlee on Finance and
Administration, to establish in the Secretarial a
new position of typist as of 1 July, 1957.

8. Budget (Agenda ltoms 7 and 8)

The Commission approved the recommenda-
tion of the Committee on Finance and Administra—
tion to appropriate $45,175.00 for the vear 1957 /5
for the following purposcs:

1. Personal Services

a. Salaries. ... ... ... .. $25,070.00

b. Superannuation..... ... ..... 2,255.00
2. Travelling. . e 2,600.00
3. Trdnsportatlon of Thmgh ........ 200,00
4. Communication Services . ... ... 1,200.00
5. Rent and Utility Services. 1,800 .00
6. Other Contractual Services, 1n01ud-

ing printing........ ........... 8,000.00
7. Supplies and Materials...... .. .. 1,800.00
8. Equipment. ... ................ 1.800.00
9. Annual Meeting. .......... ... .. 450 .00

$45,175.00



The Commission noted that the Committee
had adopted a budget estimate for the year
1958/59 of $48,500.00 to be used for the following
purposes:

1. Personal Services

a. Salaries. ................... $25,220.00

b. Superannuation........... .. 2,280.00

2. Travelling. . ................... 4,500 .00

3. Transportation of Things........ 300.00

4. Communication Serviees........ 1,200.00

5. Rent and Ttility Services. ...... 1,800 .00
6. Other Contractual Services, in-

cluding printing. . .............. &8,000.00

7. Supplies and Materials.......... 2,000.00

8, Equipment..................... 2,500.00

9. Annual Meeting .. ......... ... .. 700.00

$48,500 .00

The United States repistered a negative vote
on this forecast.

9. Superannuation Plan for Staff Members
(Agenda Item 9)

Following Commission’s decision in earlier
Annual Meetings, the Canadian and U.S.A.
Commissioners had elaborated a plan for super-
annuation for staff members; the details of the
plan were given by Mr. Clark (Canada) as follows:

The plan presented is in line with the general
pattern of pension plans in Canada and the
United States. The plan is available to ICNATF
and if aecceptable to the Commission and its
employees could be put into effect on September
1st, 1957.

It was stated by Mr. Clark that because the
underwriting insurance company would be a
Canadian one and subject to Canadian laws, the
Canadian legal authorities had ruled that since
the Commissions themselves did not have legal
authority to enter into a contract, Canada was
prepared to establish a corporation under the
Canadian Companies Aet which would enter into
a contract with the insurance company on behalf
of the Commissions. The eorporation would be
at no cost to the Commission whether for incor-
poration or operating expenses. Any member
country of the Commission, if it so desired, could
have representation on the corporation’s Board
of Directors.

The Committee considered the superannu-
ation plan presented and the statement with re-
gard to the corporation, After giving opportunity
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to the staff members of the Commission to study
the plan and deeide if it met with their approval,
75 percent of the staff members reported they
were prepared to accept the plan with the possi-
bility that all staff members would aceept.

The Committee then gave further consider-
ation to the matter and recommended:

1. That the plan for superannuation of Commis-
sion employees as submitted by Mr. Clark
{Canada) be approved and aceepted by the
Commission and that the necessary funds for
the Commission’s share of the plan be provided
in the budget each year.

2. That the plan be effective as from September 1,

1957.

3. That the offer of Canada for incorporation of a
company to administer and supervise the
superannuation plan be aceepted with thanks.

4, That the following resolution be adopted by

the Commission:

“The International Commission for the
Northwest Atlantic Fisheries respeetfully
request that the Canadian corporation pro-
posed in the report of this Committee, when
incorporated, apply to the Sun Life Assurance
Company of Canada for a superannuation
plan for the Commission’'s employees in
accordance with the general terms presented.”

Upon recommendation by the Standing
Committee on Finanee and Administration the
Commission adopted this plan.

10. The Cormmission further adopted the
following recommendations by the
Standing Committee on Finance and
Administration:

{(a) That the date of billing should be 1 July,
1957.

(b) That employees of the Commission who
are not citizens of the country in which
the headquarters of the Commission are
located and who were not residents of
that country at the time of their first
appointment shall be entitled to home
leave every two years. Such home leave
shall include the wife of the employee and
dependent children up to the age of 18
years.
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The Commission shall determine from
time to time thosc cmployees who qualify
for home leave. (Apenda Ttem 10)

(¢) That travel on the part of the staff
should be tourist elass when by air, and
first elass when by other means of
transportation.

(d) That the Working Capital Fund should
be increased to $ Can. 10,000.00 as of
July 1, 1958. TU.K. reserved ils position.
{Agenda ITtem 11)

(¢) That the 1958 Annual Meeting should
be held at Halifax, Canada, beginning
on June 9, 1958. (Agenda Item 17)

11. Consideration of the Distribution of
ICNAF Publications (Agenda [tem 16)

The queston of how to publish and distri-
bute the Commission’s publications had been con-
sidered by the Sianding Committees on Research
and Statistics and on Finance and Administration.
The Commission adopted the following recom-
mendation by the Standing Committee on Finance
and Administration:

(a) That the current Proceedings and Sta-
tistical Bulletins should be printed as in
former years, and that the Biarritz
Report and the sampling data should be
reproduced by the offset method.

{b) That 1500 copies each of the Annual
Proceedings and the Statistical Bulletin
be printed.

{¢) That 250 copies of Sample Data and
2500 copies of the Biarritz Report be
published.

12. Proceedings from the meetings of the
Standing Committee on Finance and
Administration (Nos. 2, 5, 11, and 13)

These were adopted by the Cominission, and
the Plenary noted with satisfaction that Mr., J.
Howard MacKichan, Canada, had been re-elected
Chairman for the ensuing year. (Agenda Item 19)

13. Matters of Administration and Manage-
ment (Agenda Items 14 and 15)

An ad hoc Committee with Mr. K. Djurhuus
in the chair considered these matters and made
the following recommendations:

1. That the Commissioners of the member
countries should be asked to furnish on
behalf of their Governmentis, and in a
form requested by the Executive
Secretary:

(a) The texts (with English translations)
of the national laws or regulations
giving effect to the mesh regulations
prescribed by the Commission, with
a statement of the penalties appli-
eable to infractions in so far as these
are not embodied in the laws or
regulations.

(b) Information on the measures taken
to make known to the fishermen the
requirements of the mesh regulations

and on the systems of inspeetion and
enforecement which each country

is applying.

(¢} An annual return showing what
inspections have taken place and
with what results.

2. That the Chairman of the Commission
at this Meeting appoint a commitiee of
three to assist the Exccutive Scerelary
in preparing the form of annual return.

3. That the proposed information to he
provided under 1 {a}, (b}, (¢} ahove
should be cireulated by the Exceutive
Secretary to Commissioners for consider-
ation at the Annual Meeting in 1958.

4, That the Commission should appoint
at the 1958 Annual Meeting an ad hoc
Committee to study the information
provided.

That further study should be given to the
question of appointing a Standing Com-
mittee for the purpose of studying the
technical and practical aspects of the
mesh regulations and any other conserva-
tion measures that may be proposed
from time to time under Articie VIII
of the Convention,

[}

The Commission accepted these recommenda-
tions, and on the Plenary’s advice the Commission’s
Chairman appointed the following to the “Com-
mittee of three”: Mr. G. R. Clark, Canada;
Mr. L. Audigou, France; the third member, from
Norway, to be appointed later upon proposal by
Norway.



14. Report of the Standing Committee on
Research and Statistics (Agenda Items
12, 13, 15, and 18)

The Standing Committee on Research and
Statisties met on May 17, 18, 20, 22, and 23 with
Dr, L. A. Walford, U.S.A. in the chair. Several
ad hoc committees met during the same days.

A. The Committee studied the following
guestions:—

1.

Is sufficient evidence available to
recommend to the Commission regu-
lation of the Subarea 1 cod fishery?
It was coneluded that regulation of
the fishery eannot be indicated until
the factors affecting growth rate
are known.

Should the mesh size for the Subarea
4 cod fishery be increased to 53
inches?

The Comumnittee considered it worth-
while to study the consequences of
such an increase, and the matter was
referred to Subarea 4 scientists.

Is sufficient evidence available to
recommend to the Commmission a
mesh regulation for the Subarea 5
redfish fishery?

The Committee believed that mesh
regulation for the Subarea 5 redfish
fishery is premature.

In the consideration of each of these questions
appropriate lines of research were suggested.

4,

Is there need to continue the small
mesh study vessel program for the
haddock fishery in Subarea 57
The Committee recommends that
the small mesh study vessel program
be suspended pending analysis of
available data.

B. The Committee gave careful consider-
ation to the use of chafing gear in regu-
lated trawl fisheries, and recommends
that:

1.

The use of chafing gear on the top
of the cod-end is not desirable in
principle, but because of the prac-
tical problem involved, chafing gear
should be permitted on the top of
the eod-end so long as it conforms to
the following specifications;—

13

a. The chafing gear must be made
from one continuous layer of
netting and must not be of a
mesh size less than that pre-
seribed for the cod-end.

b. Chafing gear shall be attached
at the forward end no more than
four meshes in advance of the
splitting strap.

¢. The width of the chafing gear
must be at least one and a half
times the number of meshes of
the cod-end to be covered.

d. The chafing gear may be attach-
ed to the cod-end along the
lateral edges but not at its
rearward edge.

e. The chafing gear must termin-
ate at least four meshes in
advance of the most rearward
mesh of the cod-end.

No special consideration need be
given to the matter of attaching a
piece of netting of six rows of meshes
around the cod-end under the split-
ting strap if the meshes are of the
same size as those of the cod-end
and are superimposed exaectly over
the eod-end meshes.

The member eountries should report
upon the use of chafing gear at the
next Annual Meeting.

The Committee on Research and
Statistics should solicit information,
on the forms of chafing gear which
are used in regions of the North
Atlantic outside the Convention
Area.

Studies should be carried out to
determine if some substitute method
of proteetion for the top of the cod-
end can be devised,

Dr. MacCracken (Canada), and Mr.
Clark {U.S.A.), were asked to under-
take the tasks indicated in 4 and 5,
and communicate their findings
concerning chafing gear to the
member countries during the year
through the Secretariat.
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Reports were received from each
country on the administration of
regulations of trawl fisheries in
Subareas 3, 4, and 5.

The Committee agreed that the general
gystematics of redfishes must be under-
stood before a program of rational fishing
can be designed. It recommends that
an interim workshop meeting, to evaluate
information on the systematics of At-
lantic redfishes, and to plan further
research on these species, should be held
in Qectober, 1959, preferably in Copen-
hagen, Denmark, where there are fine
study ecollections. Dr. Lundbeck was
elected organizer and chairman of this
meeting.

The Committee recognized the need for
advising plankton and hydrographie re-
gsearch  workers aboul major fishery
problems in these fields. The distribu-
tion and survival of eggs and young, and
the movements of adults of commercial
species, and the abundance and distribu-
tion of food can be understood only in
the light of oceanographic knowledge.

The Committee aceordingly recom-
mends that the countries coneerned he
urged to arrange for their appropriate
hydrographers to preparc assessments of
mass transport from data already
accumulated. With the intensive
program of the IGY in mind, it recom-
mends that the Commission should also
urge on countries the great value to the
Commission of a speedy assessment of
the corresponding data to hc obtained
during the TGY program.

The Committee affirmed the desirability
of having all organizations working in
the North Atlantic usge a uniform meas-
urement and a uniform  grouping of
sampling data, and decided to discuss at
the 1957 Joint Mecting of [CES/FAOQ/-
TCNAF the possibility of achieving this.

The Committee also recognized the value
of standardization of fishery statistics
and recommends that the Commission
should encourage FAQ to convene a
meeting of experts to devclop a plan of
standardization and to prepare for this
by studying methods used in the various
countries conecerned.

G. Mr. J. A, Gulland deseribed a plan fora

manual of statistical methods for fishery
workers, projected under the auspices of
the FAQ and of the Fishery Laboratory
at Lowestoft. The manual will be
written as simply as is possible for such a
technical subject: it will include many
examples from fishery studies all over the
world, illustrating the treatment of
problems that have been encountered
in all types of fisheries, pelagic as well as
demersal,

The Committee affirmed the need of
such a manual, and ecomplimented the
sponsors for undertaking the project.

The Commission’s problems of publica-
tion were cxamined. The Committee
recornmends that the scientific papers
prepared for the Commission should be
published 1n the Annual Proceedings;
that the Statistical Bulletin showld be
reproduced by a photolith process to save
cost; that an Hditorial Board should be
established; that the Executive Seeretary
should prepare estimates of publication
costs by various processes; and that the
preparation of annotated lists of publica-
tions pertinent to the Commission’s work
should be continued for another year.

The Commiitee recommends thatl the
Biarritz Report should be reproduced
by a photolith process. Sinee there will
be continual need for publishing a com-
parable volume of material annually in
the future. the Committer recommends
that the Commission should explore the
economy of cquipping and staffing the
office of the Seeretariat to do the photo-
lith processing of all publications.

The Committee reviewed the Rescarch
Reports for the year 1956, and noted
that they show a gratifying advance in
the magnitude of the Cominission’s
research program. This inerease has
resulted largely from the interesi of the
several countries in the problems of the
Convention Area. It is particularly
gratifying to note the increasing amount
of co-ordination of research through
meetings and exchange visits of scientists
and through joint investigations of the
international problems with which
the Commission is concerned. Special



meetings such as the one held at Biarritz
in 1956, and that which is to take place
in Lisbon in 1957 have elicited enthusi-
astic response hy scientists of distant
parts of the world as well as by those of
the member countries. The contribu-
tions to these meetings have advanced
not only the Commission’s program but
fishery sclence in general.

J. The Committee is particularly gratified
to report that the early effects of mesh
regulation on Subarea 5 haddock con-
form with predietions that a 41 inch
mesh would be beneficial. A study of
the 1952 year-class of haddock shows
that:

(a) The number of fish discarded
at sea by regulated vessels was
negligible,

{b} The sizes of fish landed in-
creased (about 159, heavier).

(¢) This year-eiass contributed a
greater yield than earlier year-

classes of comparable size (20
to 409,).

(d) Selectivity of large mesh nets
was precisely as predieted.
(509, retention length at 38
em.)

{e) The efficiency of the new gear
increased (about 577).

The Committee recognized that many
more year-classes must be studied to
determine the full effects of mesh regu-
lation.

Thus the first attempt at management
has been suceessful, and has served as an
example for further steps to increase the
vield of the fisheries from the Convention
Area.

K. Dr. L. A. Walford was elected Chairman
for the ensuing vear.

The report was adopted by the Commission,
with reservation in regard to the recommendation
“H" on publication.

15. Reports of Meetings of Panels ! to 5
(Agenda Item 20)

The Commission approved the reports of
Panels 1 to 5 and the joint report of Panels 3, 4,
and 5.
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Panel 1 met once. The panel agreed to
accept Germany’s application for membership in
Panel 1 and expressed its pleasure in seeing Ger-
many taking an active part in the panel’s work.
The panel noted that no marked changes in stocks
or in fishing actfivity had occurred during the
vear, that there had been a considerable increase
in research work, and that Spain would ecommmence
researches in Subarea 1 in the near future. The
panel asked the Executive Secretary to thank the
International Iee Patrol, U.8.A. for placing the
data from its 1956 Labrador Section at the dis-
posal of ICNAF, Captain Tavares de Almeida,
Portugal, was elected Chairman for the two en-
suing years.

Panel 2 met onee. It was noted that Can-
adian landings from Subarea 2 had decreased
owing to decreased efforts; other countries e.g.
France reported inereased landings. A further
inerease of researches was to be expected from
Canada, Italy, Portugal and Spain. [t was the
general consensus that although more hydro-
graphic research work was desirable, this should
not be sought at the expense of hiological re-
searches. Mr. A. Carusi, Italy, was elected
Chairman for the two ensuing years.

Panel 3 met separately and jointly with
Panels 4 and 5. The countries reported on the
status of their fisheries and research. Reports
were received on the enforcement of the trawl
regulations for cod and haddock. Canada and
Spain had enforeced the regulations; Italy and
Portugal were preparing to do so; UK. will
enforce the regulations from 1 January, 1958—
her trawlers already ohserve the regulations
voluntarily; U.S.A. only fish for redfish, but will
promuigate a regulation at the appropriate time;
France's position was still dependent on the
possible decisions as to use of chafing gear, Ttaly
reported that plans for improving her statisties
breakdown and for commencing hydrographie
research were in progress. The rescarches by
Canada, France, Portugal and Spain would
continue along the same lines as in 1956. Italy
and U.Kk. planned to gather data from their
trawler catches. Dr. J. Ancellin, France, was
elected Chairman for the two ensuing ycars.

Panel 4 met separately and jointiy with
Panels 3 and 5. Reports were received on land-
ings in 1956, which in general had been a litile
higher than in 1955, Spain had only landed
small quantilies; Italy reported no landings. All
member countries, with the exception of ltaly
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and Spain, reported research work. The trawi
regulations are now in effect for Canada and
Spain, and are expected to be in effect for France
by 1 January, 1958. The other countries reported
progress in implementation of the regulations.
The research programs indicated increased re-
search work. Italy would commence hydro-
graphic researches, and Spain would carry out
special researches on pair trawlers. Canada and
U.8.A. would try to determine the effects of larger
mesh sizes in Subarea 4 (and 5).

The panel agreed that investigations should
be carried out to determine the measures required
to obtain greater sustained yields of cod and had-
dock; the problem was referred to the Seientific
Advisers of the Panel. The Advisers to Panels
4 and 5 reported that more information was needed
and recommended researches as follows:

Effacts of 41 inch mesh

1. Continue to study the effects of mesh
regulations on Subarea 5 haddock.

2, Develop methods of measuring the effects
of regulations.on mixed fisherles for cod
and haddock in Subarea 4.

Statistics

3. Study European log records to determine
quantities of fish taken from Subarea 4
since 1939,

4. Review statistics of incidental catches of
other species eaught during fishing for
cod and haddock.

Sampling
5. Arrange an intensive sampling at sea, in

the spring of 1958, of the size composi-
tions of fish canght and discarded.

Selection

6. Shift emphasis in gear selection studies
trom meshes to other problems such as
hooks.

Co-ordination
7. Visits by seclentists and gear experts to
the laboratories and fishing vessels of
other countries should be encouraged.

Meetings

8. Scientific Advisers to Panels 4 and 5
propose to meet for three days immediate-
Iy prior to the 1958 Annual Meeting to
review results and co-ordinate pro-
grammes of research.

9. Scientific Advisers to Panel b propose to
meet about December, 1957, possibly
in Quebec, to study:

a, The effects of a 51 inch mesh for cod
and haddock on the fisheries of
Subarea 5. The extent and dur-
ation of the initial effect on landings
and the long-term effects.

b. The value of study boats.

The need for conservation of Georges
Bank seallops.

European countries participating in
Panel 4 should be mnvited to send
scientists to this meeting (Point 9).

The Panel elected Mr., F. W. Sargent as
Chairman for the two ensuing years.

Pane]l 5 met separately and jointly with
Panels 3 and 4. Reports on the status of fisheries
and researches were received. U.S.A. redfish
landings were stable, landings of haddock and
flatfishes showed some increase; landings of
“other species”, mainly red hake for industrial
purposes, had doubled. Canada reported in-
creased fishing effort for scallops and outlined
collaboration with U.S.A. on researches. The
panel recommended:

(a) That the Commission obtain the opinion
of the Depositary Government, as to
whether sea seallops fall within the
terms of jurisdietion of the Commission;
and point out that co-operative study
of this international fishery is advan-
tageous.

U.8.A. reported fully on the effeets of the
haddock trawl regulations. Substantial savings
of small haddock had resulted, size by age for
haddock landed is larger, increase in yield is
caleulated to be 30-409. for yvear-classes exploited
by the large mesh trawls. The small mesh study
boat program had now yielded valuable results,
and the panel recommended:

(b) That the study boat program in Sub-
area & be suspended, pending analysis
of available data.

The panel considered the definition of Sub-
division 5Y of the 1953 Annual Meeting and
recommended:

{¢) That Subdivision 5Y be amended to
read:



That portion of the Subarea lving be-
tween the coasts of Maine, New Hamp-
shire, and Massachusetts from the
border between Maine and New Bruns-
wick to 70° W. longitude on Cape Cod
(at approximately 42° north latitude)
and a line described as follows: begin-
ning at a point on Cape Cod at 70° W.
longitude (at approximately 42° north
latitude) thence due north to latitude
42° 20/ north, thence due east to longi-
tude 67° 40’ west at the boundary of
Subarea 4 and 5, thence along the
boundary to the boundary of Maine
and New Brunswick.

The panel elected Mr. G. R. Clark, Canada,
as Chairman for the two ensuing years.

In a joint meeting Panels 3, 4, and 5
dealt with the problem of saving gear arising
from the proposal by France of amendments to
the Seetion IV of the mesh regulations for Sub-
areas 3, 4, and 5. The panels recommended:

That Section IV (b} of the Mesh Regulations
for Subareas 3, 4, and 5 adopted at the Fifth
Annual Meeting (Annual Proceedings Vol. 5,
1954-55, page 12) be amended to read as
follows:

"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
in such a manner that il extends forward
of the splitting strap no more than four
meshes and ends not less than four
meshes in front of the cod line mesh.”

The Commission adopted the reports of the
separate meetings and the joint meetings of
Panels 3, 4, and 5, and so also the therein included
recommendations.
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16. Acknowledgements.

The cbservers for the Federal Republic of
Germany, the Union of Soviet Socialist Republics,
the Food and Agriculture Organization of the
United Nations, the International Council for the
Exploration of the Sea, and the International
Fisheries Convention of 1946 thanked the Com-
mission for the opportunity of attending. The
Chairman stressed how much the Commission
appreciated the attendance at the Annual Meet-
ing of the obscrvers from these countries and
international organizations. He further thanked
the participating dclegations for their excellent
work during the Meeting, and he expressed the
Commission’s thanks to the Portuguese Govern-
ment and FKishing Organization, to the press
officers, to the Secretariat, and to the additional
staff. Tinally he expressed his thanks to all for
the support given to him during the past two
years. Mr. Suomela, U.S.A. thanked the Chair-
man for his wonderfully skillful guidance of this
Meeting, and expressed the Commission's great
appreciation of the hospitality and support ren-
dered during the Annual Meeting by the Portuguese
Government as well as by the City of Lisbon and
the Portuguese fishing organization.

17. Election of Chairman and Vice-Chair-
man (Agenda Itom 21)

At its Final Plenary Session, the Commission
on a motion by Mr. G. R. Clark, Canada, seconded
by Comm. H. F., Barbier, France, cleeted Mr.
K. Sunnani, Norway, Chairman for the next
two years. On a motion by Dr. Ruivo, Portugal,
seconded by Dr. A. Rojo, Spain, the Commission
elected Mr. A. J. Suomela, U.S.A., Vice-Chairman
for the same period. Mr. K. Sunnanid and Mr.
A, J. Suomela expressed their gratitude for the
honour bestowed upon them.

18. Adjournment (Agenda Ttem 23)

On a motion by Captain Almeida, Portugal,
seconded by Mr. Carusi, Italy, the Seventh
Annual Meeting was adjourned.




18

APPENDIX I
LIST OF PARTICIPANTS

CANADA:
Commissioners:

Mr. J. T. Cheeseman, President, West
Atlantie Produets Co. Ltd., St. John's,
Newfoundland.

Mr. G, R. Clark, Deputy Minister, Depart-
ment of Fisheries, Qttawa, Ontario.

Mr. J. H. MacKichan, General Manager,
United Maritime Fishermen Ltd., 210 Roy
Building, Halifax, Nova Scotia.

Advisers:

Mr. A. Fleming, Fisheries Rescarch Board of
Canada, Biological Station, St. John's,
Newfoundland.

Dr. F. D. MeCracken, Fisheries Research
Board of (Canada, Biological Station, St.
Andrews, N. B.

Dr. W. R, Martin, Fisheries Research Board
of Canada, Biological Station, St. Andrews,
N. B.

Mr. D. W. Munroe, Member, Industry

Advisory Committee for Canada, Fishery
Products Ltd., St. John's, Nild.

Mr. J. E. Paloheimo, Fisheries Research
Board of Canada, Biological Station, St.
Andrews, N. B.

Mr. D. Pyke, Member, Industry Advisory
Committee for Canada, Lunenburg, Nova
Seotia,

Dr. W. Templeman, Director, Fisheries
Research Board of Canada, Biologieal
Station, St. John'’s, Newfoundland.

DENMARK
Commissioners;
Mr, B. Dinescn, Departementschef, Ministry
of Fisheries, Borgergade 16, Copenhagen.

Mr. K. Djurhuus, Chairman, Local Govern-
ment, Thorshavn, Farcoe I[slands.

Dr. Paul M. Hansen, Head, Greenland
Fishery Investigations, Charlottenlund
Slot, Copenhagen.

Advisers:

Mr. N. Bjerregaard, Danish Fishermen's
Association, Frederikshavn.

Dr. A. Vedel Taning, Danmarks Fiskeri- og

Havundersggelser, Charlottenlund Slot,
Copenhagen,
FRANCE
Commissioners:

M. Alloy, Directeur des Péches Maritimes au
Ministére de la Marine Marchande, 3
Place de Fontenoy, Paris {7éme).:

Dr. J. Ancellin, Chef du Laboratoire, Institui
Scientifique et Technique des Péches
Maritimes, Boulogne sur/Mer.

Comm. H. ¥. Barbier, Administraleur en
Chef de D'Inscription Maritime, Chef du
quartier d'Inseription Maritime, Cherbourg.

Advisers:

Mr. A. Dezeustre, Directeur d’Armement des
Pécheries de Grande Péche de Bordeaux
Bassens, Bordeaux.

M. Jacquier

ICELAND
Commissioner:

Mr. Jon Jonsson, Atvinnudeild Haskélans
Fiskideild, Borgartun 7, Revkjavik.

1ITALY

Commissioner:

Conselheiro A, Carusi, Ministry of Merchant
Navy, Rome.

NORWAY
Commissioners:

Dr. B. Rasmussen, Institutc of Marine
Research, Directorate of Fisheries, Bergen.

Mr., (3. Rollefsen, Director, Institute of
Marine Research, Directorate of Fisheries,
Bergen.

Mr. K. Sunnana, Director of Fisheries,
Directorate of Fisheries, Bergen,



Advisers:

Mr, G. S. Saetersdal, Fiskeridirektoratets
Havforskningsinstitutt, Bergen.

PORTUGAL
Commissioners:
Captain T. de Almeida, Captain, Portuguese

Navy, Praga Duque da Terceira, 24, 1°,
Lishon.

Jomm, 8. Tenreiro, Delegado do Governo
Junto das Organizacdes das Peseas, Lishon.
Advisers:

Dra. G. Quartin, Assistant, Comissao Con-
sultiva Naecional das Pescarias do Noroeste

do Atlantico, Gabinete de Hstudos das

Pescas, Lisbon.

Dra. L. Nunes-Ruivo, Curator, Musen de
Historia Natural, Lishbou.

Dr. Mario Ruivo, Comissao Consultiva
Nacional das Pescarias do Noroeste do
Atlantico, Gahinete de Hsludos das Pescas,
Lisbon.

Dr. A. Duarte Silva, Director, Portuguese
Fishing Organization, Lisbon.

Dr. Luis Torres, Assistant, Gabinete de
Estudos das Pescas, Lishon.

Observers:

Clomm. M. de Carvalho, Comissgo Consul-
tiva Naecional das Pescarias do Noroeste
do Atlantico, Gabinete de Estudos das
Pescas, Lishon.

(laptain Sa Linhares, Dircetor das Pescarias,
Ministerio «da Marinha, Lishon.

SPAIN
Commissioner:

Mr. J. Traspaderne y Zarranz, Jefe de la
Primera Sceeidn de la Direecidn General
de Pesea Maritima, Madrid.

Advigsers:

Mr. P. Diaz de Espada, Direetor Tecnico
de Pesquerias v Seeadoros de Bacalao de
Jspafia, Aguirre Miramon 2, San Schastian.
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Dr, 0. Rodriguez M., Biologo de la Direccién
General de Pesca Maritima, Calle Alarcon
1, Madrid.

Dr. A. Rojo Lucio, Biologist, Spanish Cod
Fishing Industries Assoc,, St. John's,
Newfoundland, Canada.

UNITED KINGDOM

Commissioners:

Dr. C. E. Lucas, Director, Marine Laboratory
Scottish Home Department, Aberdeen.

Mr, G. C. Trout, Fisheries Laboratory,
Lowestoft, Suffolk.

Mr. R. G. R. Wall, Fisheries Secretary,
Ministry of Agriculture, Fisheries and
Food, London.

UNITED STATES
Commissioners:

Mr. B. Knollenberg, Chester, Connecticut.

Mr. F. W. Sargent, Commissioner, Massa-
chusetts Department of Natural Resources,
State House, Boston.

Mr. A. J. Suomela, Associate Director, Fish
and Wildlife Service, Department of the
Interior, Washington 25, D.C,

Advisers:

Dr. H. W. Graham, Chief, North Atlantic
Fishery Investigations, Fish and Wildlife
Serviee, Woods Hole, Mass.

Mr. W. C. Herrington, Special Assistant to
the Under Seeretary for Fisheries and Wild-
life, Department of State, Washington,
D.C.

Mr. E. Medico, Branch of Commercial
Fisheries, Boston, Mass.

Mr. W. M. Tery, Office of International
Activities, Department of the Interior,
Washington, D. C.

Dr. L. A. Walford, Chief, Branch of Fishery
Biology, Fish and Wildlife Scrvice, Wash-
ington, D). C.
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Assictant Advisers:

Mr, J. Clark, Fish and Wildlife Service,
Woaods lole, Massachusetts.

Mr. T, D, Rice, Kxecutive Seeretary, Massa-

chusetts  Fisheries  Association, Boston,
Mass,

Mr. I.. Rosen, Usen Trawling Co., Boston,
Mass.

Mr. M. B. Schaeffer, Seripps Oceanographie
Iustitute, LaJolla, California.

Mr. €. Taylor, Fish and Wildlife Service,
Woods Hole, Massachusetts.

FEDERAL REPUBLIC OF GERMANY

Observers:

Dr. Claussen, Vorsitzender der Deutschen
Wissenschaftlichen  Kommission  fiir
Meeresforschung, Bonn.

Direktor Freyvberg, Verband der Deutschen
Hochseefischereien, Bremerhaven.

Dr. ;. Hempel, Biologische Anstalt Helgo-
fand, Hamburg.

Dr. I. Lundbeck, Forschungs-Bundesanstalt
fiir TPFischerei, Institut fiir Seefischerei,
Hamburg 36,

Dr. Meseek, Bundeserndhrungsministerium,
Albreeht Thaor-Haus, Zi, 116, Bonn 12.

Dr. Minnemann, Universitdt Hamburg.

Dr. Nicolal, Bundesministerium flir Erni-
hrung, Landwirtsehaft und Forsten, Bonn.

Dr. D. Sahrhage, Forschungs-Bundesanstalt
flir  Fischerei, Institut flir Seefischerei,
Hamburg 36,

UNTON OF SOVIET SOCIALIST REPUBLICS
Observers:

Dr. T. F, Dementjeva, Chicf, Section of
Commercial Fish Stocks, U.8.8.R. Research
Institute of Marine Fisheries and Qceano-
graphy, V. Krasnoselskaja 17, Moscow.

Dr. V. I. Travin, Polar Institute of Marine
Fisheries and Oceanography, Koljskaja
Str., Murmansk.

Dr. A. I. Treschev, Chief, Laboratory of
Fishing Techniques, Rescareh Institute of
Marine Fisheries and Oeccanography, V.
Krasnoselskaja 17, Moseow.

Mr. M. Riazanov, Interpreter.

FOOD AND AGRICULTURE ORGANIZA-
TION OF THE UNITED NATIONS

Observers:
Mr. Sidnev Holt, Fisheries Biology Branch,
FAQ, Rome,

Mr. F. Popper, Eeonomies and Statistics
Branch, FAQ, Rome.

INTERNATIONAL COUNCIL FOR THE
EXPLORATION OF THE SEA

Observer:

Dr. A. Vedel Taning, Vice-President, ICES,
Charlottenlund Slot, Copenhagen, Den-
mark.

INTERNATIONAL FISHERIES
CONVENTION 1946

Observers:

Dr. C. E. Lucas, Director, Marine Laboratory
Scottish Home Department, Aberdeen.

Mr. K. Sunnang, Chairman, International
Fisheries Convention 1946, 3 Whitehall
Place, London.

INTERNATIONAL NORTH PACIFIC
FISHERIES COMMISSION
Observer:

Mr. G. R. Clark, Chairman, INPFC, Uni-
versity of British Columbia, Vancouver 8,
B. C.

PRESS

Mr. J. M. Aguas, Deputy Press Officer.
Mr. L. Nunes, Press Officer,

SECRETARIAT
Dr. Erik M. Poulsen, Exceutive Secretary,
Mr. Ronald S. Keir, Biologist/Statistician.
Miss Theresa H. Devine, Seeretary.
Miss Jean Magclellan, Clerk-Stenographer.

CLERICAL ASSISTANTS
Miss A. M, Rovara Belo
Miss Jane Doyle
Miss Rose Marie Folke
Miss Hazel C. Jones
Mr. Humberto L. N. Ribas
Mer. J. C. Santos (Intcrpreter)
Mr. M. T. L. de Sousa, (Interpreter)



21

APPENDIX II
AGENDA

1. Opening by the Chairman.
Adoption of Agenda.

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

Review of panel memberships.

5. Report on staff matters, with presentation
of the administrative report 195657 and

finaneial statements for 1956,57.

6. Presentation of Auditor's Report for the
finaneial year 1955/56 (vide Ann. Proc. Vol.
6, p. 7-8).

7. Consideration of budget estimate for 1957 /-
58.

8. Consideration of advanee budget estimate
for 1958/50.

9. Consideration of superannuation plan for
staff members.

10. Consideration of the rules for refund of home
leave fares for staff members and depend-
ents.

11. Size of the Working Capital Fund, also in the
light of possibility of new countries entering
the Commission (vide Financial Regulations
for the Commission Section VI. 2).

12. Review of progress in the study of the feasi-
hility of the use of a 109 annual exemption
to the haddock-cod regulation in Subarea 5
(vide Ree, No. 1 and 2 of Panel 5, Chair-
man’s Report of 1956 Annual Meeting—
Ann. Proe. Vol. 6, p. 15).

13. Reports on experiments by France and other
countries to study the problem of the use of
multiple codends in trawl fishery (vide
Chairman’s Report of 1956 Annual Meeting,
Item 11—Ann. Proe. Vol. 6, p. 15).

14, Consideration of the setting up of a per-
manent ecommittee to deal with administra-
tive and management matters (vide Chair-

man's Report of 1956 Annual Meeting,
Item 11-—Ann. Proe. Vol. 6, p. 15).

15. Consideration of how to deal with matters
which overlap between panels and com-
mittees, and clarification of the respective
responsibilities.

16. Consideration of the distribution of ICNAF
publications, and of papers published by the
member couniries on researches carried out
to meet the program and the wishes of
ICNAF.

17. Date and place of Annual Meeting, 1958.

18. Report on meetings of Standing Committee
on Research and Statistics, May 1957,

19.  Report on meetings of Standing Committee
on Finance and Administration, May 1957.

20. Reports on meetings of Panels 1-5.

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

22.  Other business,
23. Adjourament.

PART 3
Summaries of Research 1956

A. Summaries by Countries
I. Canadian Researches, 1956

SUBAREA 2. By W, TEMPLEMAN

Examination of samples of redfish, from
depths of from 150 to 300 fathoms, cast of Hamil-
ton Inlet Bank, Labrador, showed that only a
very few very large common redfish, Sebastes
marinus marinus (L.), were present while over
9997 of the redfish were of the deep-water type
Sebastes marinus menielle Travin.

The customary hydrographic section from
near shore off Seal Islands, Labrador, to bevond
the 500 metre line, cast of Hamilton Imlet Bank,
was taken by the Investigator If, August 4 to 6,
1956 (Fig. 1).

Temperatures in the upper warmer layer and
in the intermediate cold layer were very similar
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to thosc of 1955. The volumes of water with
temperatures below -1°C. and below 0°C. were
similar inshore but offshore this cold water was a
little greater in volume and extended more deeply
in 1956 than in 1955. Bottom temperatures and
temperatures in the offshore deep water, on the
other hand, were higher (usually about 0.3°C.)
than in 1955, Salinities were very similar to
those of 1955.
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Fig. 1. Hydrographic section off Seal Islands,

Labrador, August 4-8, 1956( A—Tempera-
ture °C; B—Salinity °/...

SUBAREA 3. By W. TEMPLEMAN

The Fisheries Research Board continued to
gather information on the location of caiches and
on cateh per unit effort by the offshore groundfish
fleet. The offshore commereial catches of ground-
fish were sampled for size and age, and the inshore
cod eatehes were similarly sampled at Bonavista,
St. John's and Burin.

Haddoclk Melanogrammus aeglefinus  (L.).
An otter-trawl survey for haddock and cod was
carried out by the Investigator IT on the Grand
Bank in April and May and on St. Pierre Bank
in early June. A few good haddock catches were

made on the Grand Bank but only very small
catches of haddock were obtained on St. Plerre
Bank. On St. Pierre Bank there was excellent
haddock fishing during the winter and early
spring of 1956 when the fish were concentrated
in deep water below 100 fathoms. By June the
fish had apparently spread from the deep water
over a great part of the bank area and were not
found in commercial quantities by the research
vessel either in June or in a later survey carried
out in October. Also, except for occasional
sporadic catches, there was very little commercial
fishing for haddock on St, Pierre Bank in 1956
after the winter and early spring. The very num-
erous 1949 year-class, on which the fishery has
depended since the autumn of 1953, evidently has
become too scaree to sustain an extensive fishery,

On the Grand Bank the numerous 1949 vear-
class provided almost all the haddock of com-
merecial size, and two fairly numerous year-classes
1952 and 1953, were approaching commercial
size. Although the years 1950, 1951 and 1954
produced no significant survival of young had-
dock, there was evidently good survival of the
1955 year-class.

On St. Pierre Bank almost all the haddock of

commercial size were from the 1049 year-class.
There was no cvidence of significant survival of
yvoung haddock of the 1950 to 1954 year-classes
but there was a fairly good survival of the 1955
yvear-class. In the further survey of St. Pierre
Bank in October there was preliminary evidence,
also, of a good survival of the 1956 year-class of
haddock. The 1955 year-class will not produce
significant quantities of commercial fish bhefore
the autumn of 1959 or the spring of 1960.

Redfish Sebastes marinus (1..). Deep-water
dragging. 'The Fnvestigator IT carried out deep-
water explorations for redfish at depths from 100
to 400 fathoms north of Flemish Cap and off the
southwest Grand Bank. A No. 3/4 35 otter-
trawl with a 39-foot headrope and a 50-foot
footrope, and with otter doors of 400 pounds each,
was used on a single wire. North of Flemish Cap
the average redfish catches per half-hour’s drag-
ging were as follows:

100 fathoms — 0 lb.
150 " — 150
200 . — 700
250 ' — 1300 ,,
300 " — 500 ,,
350 " — 100 ,,

400 s - 0 1]



These were only half-hour drags with a very small
net and with the inefficient single-wire type of
fishing. The redfish were of moderate commercial
size, the hottom was smooth, and it is indicated
that good commercial fishing possibilities exist
between 200 and 250 fathoms in this newly
explored area.

On the southern part of the southwest slope
of the Grand Bank the average catehes of redfish
per half-hour’s dragging were as follows:

100 fathoms — 1170 Ih.
150 . — 890 .,
200 o - 920 ,,
250 ’e -— 640
300 ' — 190 ,,
315-360 ., — 20

In this area sizes increased with increasing depth.

Two subspecies. In 1956, for the first time,
our hiologists have observed that two varieties of
redfish, Sebastes marinus martnus and Sebastes
marinus mentella, are present in the Newfoundland
arca. The scarcer marinus type 1s usually orange
vellow or golden vellow, possesses no beak or a
rounded beak on the chin, has small eves, and is
different from mentella in a number of body pro-
portions. The deep-water or mentelle type is
usually red to deep red, possesses a sharp and in
older specimens often a long chin beak and has
relatively large cyes. These, and other distine-
tions between the two forms, were noted in June
in Hermitage Bay and in July at Flemish Cap.
The marinus form was the shallower and the
mentella form the deeper and by far the more
abundant; the commereial fishery in the subarea
depends almost entirely on the mentelle form.
In the European and Ieclandic area, on the other
hand, marinus appears to be the more usual type
in the commercial fishery. At Flemish Cap the
marihus form was more abundant than the
mentella in the small numbers of redfish secured
at 150 fathoms. At 200 fathoms most of the red-
fish were menfella and a few, all the largest speci-
mens, 43 to 53 em. were marinus. At 250 fathoms,
where the hest catches were obtained, all were
mentella. and at 300 fathoms all were very typical
mentella, In Hermitage Bay, Newioundland,
only an occasional marinus type 13 present among
the very numerous mentelle. No cvidence of
martnus wae found in redfish catches on the south-
west slope of the Grand Bank, but some are
present south of Green Bank.
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Other studies of redfish. Studies are being
carried out on sexual maturity, fertilization and
spawning, and on body proportions of redfish
from various localities. Preliminary tagging ex-
periments have been done, and rescarches on age
and growth, eeology, food, and onother features

of redfish life history have been continued.

Flatfishes. Research has been renewed on the
American plaice, Hippoglossoides platessoides

(Fabr.} and the witeh flounder, Glyptocephalus
cynoglossus (1.). The present eflfort, which be-
gan in May for the plaice and in August for the
witeh flounder, has heen concerned mainly with
age and growth studies.

From the tagging of 1,000 plaice on the north-
ern Grand Bank in October, 1954, 26 were re-
covered in 1955 and 4 in 1956. Most of these were
recaptured within a radius of about 30 miles
from the tagging site. The greatest migration
was by a fish recaptured in October, 1955, on the
eastern slope of the Grand Banle, 120 miles from
the tagging area.

There has been some new work on body pro-
portions of plaice in different areas. It is planned
to extend the secope of the flatfish work in 1957.

Cod Gadus callarias L. Cod investigations
were devoted mainly to age and growth and other
population studies. In the otter-trawling surveys
of the Investigator IT on the southern half of the
Grand Banlk the first four age groups of cod could
be recognized from the length frequencies alone.
This will allow an exeellent cheek on age deter-
mination in this southern Grand Bank area for
which age reading in cod is difficult.

Plankton. Zooplankton was collected on
hydrographic cruise 34 of the CNAV Sackville
during September 15 to 30, 1956. Vertical tows
were made with a 3/4 metre net (No. 10 mesh)
from a depth of 50 metres. Generally, high
zooplankton production (to 40 ce./20 m3) was
shown near Cabot Strait, over the Grand Banks
and in Trinity Bay; and very low produetion over
the Laurentian Channel, south of the banks, near
the Newfoundland south coast and off Trinity
Bay. Fish larvae included eapclin at four sta-
tions on the Grand Bank and six stations in
Trinity Bay, and American plaice, witeh flounder,
Greenland halibut, Reinhardiius hippoglossotdes
(Walb.) and silver hake, Merluccius belinearis
(Miteh.) in Trinity Bay, mostly taken in oblique
tows with a high-speed all metal plankton sampler.
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Hydrography. In July and August the
regular five scetions were taken from Bonavista to
the southern slope of the Grand Bank. In addi-
tion onee or {wice a month throughout the year
the station"5 miles off Cape Spear, in 176 metres
was occupied. Daily surface temperatures were
taken in St. John's harbour. Considering the
whole water column down to 500 metres, tempera-
turcs were not greatly different from those of
1953.

In the Flemish Cap section, July 25-August 1
(Fig. 2), the volume of water helow -1°C. was
approximately the same as in 1955 and the volume
below 0°C. slightly less. The top of the Grand
Bank was covered with slightly warmer water and
there was also a greater volume, than in 1955, of
water above 3°C. in the channel botween the
Grand Bank and Flemish Cap. Salinities also
were significantly higher than in 1955 in the Grand
Bank-Flemish Cap channel.

SUBAREA 4. By W. R. MARTIN

Tagging. Cod, Gadus callarias L., and had-
dock, Melanogrammus acglefinus (1..), were tagged
in Subdivision 4T during 1956 to provide addi-
tional information about movements, mixing of
stocks, growth. and the proportion of stocks being
taken by the fisheries. Otter-trawl eaught fish
were tagged for the first time in this area. In
May, 733 cod were tagged off northern Cape
Breton in 40 to 100 fathoms. In July and August,
1775 eod were tagged off northern New Brunswiek
in 30 to 50 fathoms. In September and October,
994 haddock were tageed in the eastern North-
umberland Strait region in 20 to 30 fathoms.

A large proportion of the tags attached to
cod and haddock in the vears 1953 to 1955 have
been recovered. IMsk tags have given higher
returns than hydrostatic tags. The high per-
centages of recaptures from inshore Nova Scotia
taggings (50 to 609, for disk-tagged cod and 37%
for disk-tagged haddock) demonstrate that the
fishery takes a high proportion of the stocks on
these grounds. The lower percentage reeovery
from Gulf of St. Lawrence cod tagging is con-
sistent with the lower total mortality there, as
determined from age analyscs.

Cod tagged in the Gulf of St. Lawrence
moved aboul move than those of inshore Nova
Seotia waters, Tag returns have shown that the
Gulf stocks support two main fisheries: one in the
western Gulf of St. Lawrence during summer by
Canada, the other in the Cabot Sirait area in
winter mainly by European fleets.

Preliminary results of haddoek tagging in the
southern Gulf of St. Lawrence indicate a similar
geasonal movement out of the Gulf in the autumn
to Nova Scotia grounds.

Haddoclk Ageing. (lanada and the United
States continued their joint study of haddock age
reading. Age determinations for 973 haddock
revealed differences hetween scales and otoliths.
Disagreement in age readings per sample inereased
with inercasing age and averaged 409.. In gen-
eral, disagreements were randomly spread up to 8
vears, However, above 8 vears the otolith age
readings were a yvear or more higher than the
corresponding scale readings. Independent esti-
mates of growth from tagging supported earlier
conclusions that the use of haddoek otoliths is
valid for age determinations. Canadian and U.S.
blologists have now agreed to use the otolith
method for ageing Subarea 4 haddock.



High Cod Landings. In1956 cod fishing
in Subdivision 4T was exceptionally good (Fig. 3).
Landings of cod in the provinces of Quebee, New
Brunswick and Prince Edward Island totalled 118
million pounds, gutied weight, the largest land-
ings on record. Individual as well as total
catches were large. The average landings per
week for “Gloucester” class draggers increased
from 21 thousand pounds in 1955 to 27 thousand

pounds in 1956,

The cod landed by draggers at Caraquet,
N. B., werc considcrably larger (average weight
5.8 1b.) than those landed in 1955 (average weight
4.2 Ib.} and the average age increascd from 6.3
vears in 1955 to 7.2 vears in 1956.
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Fig. 3. Annual variation in landings, landings

per week, sizes and ages of cod landed,
in northern New Brunswich from Sub-
division 4T during the years 1947-56.

The growth rate of these cod was much
higher in 1955-56 than in the period 1947-52.
This was particularly true for the larger fish-
eating cod. Seven to nine-year-old fish were
about 2 pounds heavier than formerly. It
appeared that the faster growth was hrought
about by the increased availability of moribund
herring during an epidemic of fungus disease
(Tchthyosporidium hofer?). Redueed density of
eod also may have contributed to the inereased
growth rate.
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The landings of Gulf eod did not increase in
nurihers in 1956, but the larger sizes of cod pro-
dueced a substantial inerease in landings by weight,

Discarded Cod. Seven trips on commercial
draggers in the southern Gulf of St. Lawrence
(Subdivision 4T) provided data on the sizes and
numbers of cod discarded at sea (Fig. 4). Three-
inch mesh manila nets were used. Small drag-
gers of about 25 gross tons working in 20 to 45

fathoms of water disearded 559 by number and
149, by weight. Larger draggers of about 40
tons working on larger fish in 30 to 125 fathoms
discarded 189, by number and 4% by weight of
the fish eaught. The 4i-inch mesh now re-
quired by regulation would have reduced the
numbers of cod discarded al sea in 1956 by about
half. In order to reduce the observed wastage
of eod to a minimum, the mesh size would have
to be about 53 inches, inside, streiched, wet,
used measure.

5 TRIPS ON LARGE DRAGGERS TO
ORPHAN AND BONAVENTURE ISLANC GROUNDS
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Fig. 4. Numbers and sizes of cod caught and

landed by commercial draggers fishing
from northern New Brunswick ports in
Subdivision 4T during the period 30 May
to 5 September, 1956. Bhore sample
adjusted to give equal numbers of cod
to sea sample above 48¢m.

Mesh Selections. Three  experimental
trips on eommereial otter frawlers during 1956
provided information which is pertinent to the
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implementation of mesh regulation in Subarea 4:

(1) Tests have shown that a short picee of
“chafing gear” on top of the codend,
when applied as specified by ICNAF
roccommendations, does not reduce the
escapement of haddock and ecod through
a large-mesh codend. However, a long
picce of chafing gear does reduce
escapement.

(2) The use of double codends greatly
reduced the sizes and numbers of small
fish which would escape from a single
codend of the same mesh size. The
results showed that additional strength
in codends should be obtained from in-
ereased size or strength of twine rather
than from double codends if mesh
selection is to be effective {in releasing
small fish}.

(3)  Field studies with double-strand, 80-
yard, braided nylon codends showed
that a mesh size of 4% inches was
equivalent to 43-inch manila in re-
leasing fish. 1In these studies the sizes
of haddock released from the codends
were smaller than the sizes of cod
released from the same codends (selec-

tion factors—3.8 for cod and 3.3 for
haddock.).

(4) The suitability of large-mesh manila
codends for incidental redfish catehes
was tested in the Gulf of St. Lawrence.
A 4}inch mesh codend released
about 509, of the 28 em. redfish, With
this large-mesh codend a very small
proportion of the sizes of redfish now
landed in Canada were released, and
meshing of redfish was less serious than
generally predicted.

Plankton. Analyses of plankton studies
carried out in 1954 and 1935 showed that both
seasonally and annually, in surface waters, heavy
zooplankton concentrations (900 c.c. per tow)
were associated with low {emperatures (9-14°C.)
and light concentrations {200 c.c. per tow) with
high temperatures (17-19°C.).

Hydrography. The long-term program of
seasonal surveys, initiated in 1950, covering a
network on the Scotian Shelf, the entrance to the
Bay of Fundy, and the Gulf of St. Lawrence has
been continued by the Atlantic Oceanographie
Group. The section off Halifax, N. 8., was sur-
veyed three times (Fig, 5, attached). The sur-
face layer was colder in the summer 1956 by an
average of 2°C. The minimum temperature in
the cold-water layer was lower in 1956 than in

1955 by an average of 0.5°C.

At shore stations, continued observations of
surface water temperatures revealed a general
decrease in 1956 as compared to the previous
year. It was the third consecutive year of
general cooling,

The circulation pattern on the Scotian Shelf
based on temperature and salinity observations
sinee 1950, shows ecertain persistent features.
The net flow is always found to be southwesterly
around Cape Breton varying in magnitude sea-
gonally, from a minimum in the early spring to a
maximum during the summer months. The flow

is normally to the southwest all along the Atlantic

Coast of Nova Scotia, until it reaches Cape Sable.
In this area, the flow is evidently divergent with
part moving northward towards the Bay of
Fundy and part moving southward. The region
of divergence appears to fluctuate somewhat in
in position with velume transport proportions
in each branch varying markedly.

Observations in the central Gulf of St.
Lawrence, during the summer, have shown that
the Gaspé Current is in part continuous along the
southern edge of the Laurentian Channel as far
as Cabot Sfrait. Another portion spreads out
over the Magdalen Shallows.

A reasonable ecorrelation has been found
between the ratio of haddock to cod landings in
ICNAF Subarea 4 and a reliable index of water
temperatures over the area. This is in agreement
with the known difference in temperature pre-
ferences of the two species. This relationship
may be of use in forecasting groundfish landings
on the basis of temperature trends.
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II. Danish Research Report, 1956

. COD IN COASTAL WATERS AND ON THE OFFSHORE BANKS OF WEST GREENLAND 1956
By PAUL M. HANSEN

1. Occurrence of Cod Eggs.

The number of cod eggs caught by ‘“Adolf
Jensen'' in the Godthab ¥jord area with the lm.
stramin net are given in Table 1 and Figure 1,

From previous investigations it is known that
there is a spawning place for cod at Station 4.
This explains why the lgarest numbers of cod eggs
have been taken on this station. It appears from
the numbers caught in the different months that
only a poor spawning takes place in February.
In April and in the first half of May the strongest
spawning takes place. On the Stations 5 and 6
some spawning oceurs in May but much less than
on Station 4 and still less spawning seems to take
place on the Stations 1, 2 and 3. On the station
in the entrance of the Godthab Fjord, Station 7,
no cggs were found before the end of April and then
only small numbers. Also on May 16 and June 7
small numbers of eggs were caught on this station.
Probably these eggs had been transported out of
the fjord by the surface current. On Station 8
no eggs were caught in April and only 10 in the

g

4
53“;;89 :Q,’E,% ,{«‘% J50°

end of May. Fig. 1. Stations in Godth_oab Fjord where cod
" eggs were caught with a one meter stra-
. . min net, 100 to 50 m. wire out, from
~ The numbers of cod eggs caught in Godthab < Adolf Jensen’ in 1956. Off thestations
FJOI‘d were vory poor Gompared with the numbers are shown numbers of eggs caught per
caught in this fjord in previous years. month (II-VI).
TABLE 1
Station 1 2 3 4 5 6 7 8
1-15
February —
15-28 30 0
1-15 1600 0
March
15-31
1-15 30 352 60 45000 685 0
April -
15-30 5 0
:
1-15 280 260 40000 17000 10000
May
15-31 180 8000 15 10
1-15 —29 o
June
15-30




On the maddle of Fylla Bank 4 cod eggs were
caught April 23. On May 7, 5 cod eggs were
caught in a haul between the bank and the coast.
Three hauls with the Im. stramin net, on June 3,
onc between the bank and the coast, one on the
middle, another on the western edge of the bank
gave respectively 0, 1 and 35 eod eggs. The com-
paralively large number of eggs caught over the
western edge of the bank is not surprising as there
is a spawning place for cod on the western slope
of the bhank.

2. Occurrence of Cod Fry.

The numbers of larval cod caught by ‘‘Dana”
in July with the 2m. stramin net are given in
Figure 2. The numbers are the smallest found
during the six years’ investigations (1950 and
1952-56).

The largest number of larvae taken in half
an hour’s haul was twenty on a station west of
Fylla Bank on 63°25'N 57°20°'W. 1In all the
other catches the numbers were below five and
on many stations no larvae were caught. The
catch of 20 larvae on the station farthest towards
west indicates a drift by a westgoing current of
cod fry towards the lLabrador Area from the

W T : W  e—
I T 100 50 25 m wire

200 150 125 m wire
£00_400 300 m wire g

1000 80D 700 m wire

Catches of cod larvae with a two meter
stramin net per 30 minutes haul by

“Pana’’, 1956,
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gpawning grounds on the western slope of the
Greenland Banks, Also in 1955 cod larvae were
caught in the same westerly position as in. 1956,

The poor oceurrence of eggs and larvae sug-
gests that the 1956 year-class will be very poor.

3. Occurrence of Small Cod of Age-Groups .
I 1T and III.

Small eod were taken in rather small numbers
in hauls with the finc-mesh seine and the shrimp
trawl. The details of the cateches are given in
Table 2 and the length frequencies in Figure 3.

TABLE 2
Date
Sample Position 1856 Gear Number of Fish
a 66°55'N, bH3°40'W 16 /7 Seine 787
b 64°21'N, 50°22'W 106 1. 276
¢ 63°17'N, 51°05'W 28/8 . 456 lages
d 63°53'N, 51°28'W 10,2 Shrimp Trawl 59 deter-
o 63°53'N, 51°28'W 10,3 Shrimp Trawl 65 mined)
fo a Yol b‘l
- M 1 ‘
5t .
1
1o} o d
20} 4 s} /\i\A
15 1
1] 4 10} e
5t 5t
em 25 30 %0 cm e
Fig. 3. Length frequencies of small ¢od, age

groups I, II, and III, 1956.

The IT - and [1I-group appear as peaks of the
length distribution eurves from the eatehes ¢, d and
e.

According to experience during many years
small cod belonging to the Ill-group are much
more difficult to catch with seine than cod be-
longing to the I- and Il-group. This in con-
nection with direet observations on oeceurrence of
large shoals of small cod of stzes corresponding to
the ITT-group in several inshore localitics suggests
that the 1953 vear-class is the most important
of the young year-classes of cod.

The average lengths of small cod belonging to
the age-groups II and ITI were the following:

Station Date II III
d 10 February 18.0em 27.5 em.
@ 10 March 18.6 cm. 28.6 om,
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Percentage age-distribution (left) and length-distribution by 5 cm groups (right] of

cod caught on the Greenland Banks in 1956. The numbers of cod examined and of
cod tagged {in brackets) are given for each station on the map (center).

4. Commercial Fish. The Age Composition.
a. Offshore Banhs.

Age determinations were made on 1700
otoliths of eod from the banks, of which 551 {Nos.
3, 4 and R in Figure 4 were collected by the “Dana’
from catches made by jig and 1149 (Nos. 1, 2, 5,
6. 7) by the “Adolf Jensen” mainly from long-
line eatches.

Figure 4 (left) shows the age compositions
of the cight eatehes from the banks.! The 1947
vear-class predominates in all the zamples as in
1955, It amounted to between 40 and 609% of
the catehes. In sample No. 5, howoever, it only
made up 32.39% of the catch.

Year-classes older than that of 1947, for
ingtance the formerly rich 1942 and 1945 year-
classes, were only now sparsely represented in
the catehes on the banks. In most of the samples
the 1942 year-class was less than 59.. Only in

(13 The material in tabular form is given in “Sampling Yearbook, 1956.”

No. 7 does it amount to a little more than 20%.
Among the year-classes younger than 1947 only
the 1950 was of some importance. It did not,
however, reach more than 3097 in any of the
samples.

The length distribution of cod in the sumples
(Figure 4, right) is very similar in the different
samples. Most graphs having a maximum he-
tween 70 and 75 em., corresponding to a mean
weight of 3.5 to 4 kg.

b. Inshore Waters and Fjords.

Figure 5 shows the results of 4021 age de-
terminations made with otoliths from samples
from inshore waters and fjords. Unfortunately
no samples were colleeted in the important Sub-
division 1C). Most of the =amples were from
cod hooks on long-lines. Nos. 12 and 16 came
from pound-net calches, Nos. 14, 29 and 30 from
trawl catches and Nos. 13 and 31 came from
catches with jig.
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samples (nos. 9-32) from inghore waters
and fjords in West Greenland, 1956,

In the sample from Subdivision 1A (No. 9)
1942 (Gr.-X1V) was the predominant year-
class, with 429, From the southern part of
Subdivision 1B the two samples (Nos. 10 and 11)
differ very mueh in regard to age composition.
No. 10 was taken from a Greenlandie eatch with
long-lines from rather shallow water, No. 11 with
long-lines by ‘“Adolf Jensen” in 100 to 200m
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depth south of Holsteinsborg. In sample No. 10
only the two year-classes 1950 and 1947 were of
importance with respectively 35 and 249, The
sample No. 11 included mostly older year-classes
with the 1942 year-class predominant with 25.99
and 1936, 1940 and 1947 amounting {6 129 each.

The six samples Nos. 12-17 from Subdivision
1D were collected in the Godthab Fjord withd if-
ferent gears. Very distinet differences in the
composition of year-classes occured. The small
yvoung cod were taken by pound-nets (Nos. 12 and
16); the 1950 year-class and younger ycar-classes
amounting to 50 to 7097, Sample No. 13, taken
by jig from the ice at the spawning place for cod at
Kapisigdlit, eontained mostly spawning cod of the
old year-classes 1940, 1942, 1945 and 1947. These
four year-classes amounted to about 729, of the
sample. These cod belonged to the fjord type
with very slow growth rate. The same fjord type
was also found in sample No. 17, in which the
year-classes older than 1945 were fairly well
represented (43.57).

Sample No. 15, in which the three year-classes
1940, 1942 and 1947 amounted to about 6697,
was taken by long-line in 60 to 260m. depth near
the entrance to the fjord. The growth rate was
quite different from thal of samples 13 and 17,
being more similar to that found on the offshore
banks. It is therefore possible that the eod found
in the outer part of the Godthab Fjord originate
from the Fylla Bank.

The samples Nos. 18 and 19 from Subdivision
1E were from Greenlanders’ catches, probably
caught with long-lines. Sample No. 18 contained
merely young cod with the 1949 year-class pre-
dominating (27%). This ycar-class has only
been of importance in samples in Subdivisions
1E and 1F, In samples No. 19 the 1947 year-
class predominated and the older year-classes
1945 and 1942 were better represented than in
sample No. 18,

Not less than 13 samples, containing a total
of 2324 specimens were collected in Subdivision
iF. The 1950 year-class predominated in 7
samples while the 1947 year-class predominated
in 6 samples. The 1945 year-class was not as
well represented as in previous years. As in
Subdivision 1E, the 1949 year-class seems to have
been of some importance in some of the eatches.

The growing importance of the 1947 year-
class in the catches in Subarea 1 in 1956 suggests
an immigration from the northern part of the
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subarea of the 1947 year-class. There is reason

to fear that this very Important year-class 1is
going to cmigrate gradually in the coming ycars
to other areas as for example East Greenland and
Tceland, as was the case with the 1945 year-class.

8. Tagging Experiments.

In 1956, 3273 cod were tagged in West Green-
land waters. 623 recaptures were reported. The
recoveries of the marked tish of different ages are
given m Table 2. There werc 597 recaptures in
West Greenland waters, 21 in Ieelandie waters,
three on the Anton Dohrn Bank between East
Greenland and Iceland, one at Bjgrneg and one
from Newfoundland. The recapture from Bjgrneg
is rather doubtful owing to the fact that the tag
was found on a cod after it was landed in the fish-
ing port (Cuxhaven), The recapture from New-
foundland was from Woolfall Bank, 47°07'N, 51°
35W by a French trawler 2 May, 1956. [t was
tagged 1 Seplember, 1955 south of Holsteinsborg,

66°26'N, 53°53'W.

Three recoveries have been reported by
(Jerman vessels from Anton Dohrn Bank., The
recovery from 7 February, 1956 has been men-
tioned in Ann. Biol., Vol. XII, 1955 page 135.
"The two others were recaptured in May 1956.
One was tagged in September 1953, 60°23'N,
45°38'W, the other in September 1955, 64°04'N,
51°35'W. The former belonged to the year-class
1949, the latter to the 1945 year-class.

Otoliths were collected from 368 recaptured
cod. As in 1954 and 1955, the great majority of
the cod recaptured in Icelandic and other distant
waters belonged to the 1045 vear-class. The
1947 year-class is represented by 4 recaptures off
Tceland.

The age composition of eod recaptured in
Greenland waters shows the predominance of the
1947 wvear-class. The two next most numerous
vear-classes were the 1950 and 1945 year-classes.

The table below gives the numbers of re-
captures reported by different countries. As in
the last three years most of the recaptures were
reported by Portuguese and Greenland fishermen.

The comparatively low number reported by
Greenlanders in 1956 compared with 1955 may
be due to the fact that a larger number of cod
were tagged in 1956 on the offshore banks where
no fishery is carried out by the Greenlanders.

Cod recaptured in 1956

Greenland Iceland Other areas

Denmark 1
QGreenland 140
Faroe Islands 7
Norway 21
Iceland 7 18
United Kingdom 1
France 1 1
Germany 22 2 4
Portugal 373
Spain 22
Ttaly 3
Total 597 21 5

6. Redfish (Sebastes marinus) caught with
Shrimp Trawl in West Greenland Fjords,
1952-56.

Samples of otoliths with length measurements
were eollected espeeially from eatehes with shrimp
trawl, mainly in 250m. depth in a branch of the
Godthab Fjord. A total of 19,274 redfish eaught
in 29 hauls were measured between 1952 and 1956.

In August, 1930, large numbers of small red-
fish were found in the Julianehab Distriet drifting
dead and dying on the surface. Thirty-eight of
these small redfish were measured and the mean
length was 35.6 mm. These redfish evidently
belonged to the CO-group. On September 18,
1951, small redfish were collected from cod
stomachs in the Julianehab District. The mean
total length was 43.6 mm. It is thus reasonable
to believe that the O-group reaches a length of
about 4 em. ‘The smallest specimens taken with
shrimp trawl (mesh-size 20 mm.) were 5 em. long
(May, 1952). These small fish must belong to
the I-group.

The first distinet maximum in the measure-
ments from 1952-56 is at 8 em., and this probably
represents the individuals of the Il-group. The
peaks of the measurement curves for the different
catches give a rough idea about the growth of the
early age groups of redfish. For instance, the
peak at 8 em. in June, 1954, may probably be
traced in the samples until December, 1956: in
July, 1954, the peak is still at 8 em.; in December
of the same year it is at 9 em. By 1955 the peak
has reached 10 em. in May, 11 em. in July and
August, and 12 em. in September. In February,
1956, the peak is still at 12 em., which indicates
no growth during the winter. In May, July and



in December 1956, the peak is at 13, 14 and 15 em.
respectively. From these observations it appears
that the mean lengths for redfish of the age-
groups I, IT, TIT and IV are approximately, 4-5
8-9, 10-12 and 12-15 em. respectively, giving a
yearly growth of 2 to 3 cm.

By following the maximum at 10 em. in
Mareh, 1954, to Decomber, 1956, a similar growth
rate is found. Thus growth rate for the stock of
riadfish in the Godthab Fjord seems to be very
slow,

The measurements referred to are to be given
in I.C.N.AF. “Sampling Yearbook™ Vol. 1, 1956.

7. Spotted Wolifish (Anarhiéas minor) and
Striped Wolftish (Anarhicas lupus).

The spotted wolffish has been of increasing
importance to the fishery of the Greenlanders in
the last three years. The output of the fishery
has been: 1952 626 tons, 1953 1,987 tons, 1954
2,434 tons, 19535 3,400 tons, 1956 3,510 tons.

Fishing experiments with long lines were carried
out by the “Adolf Jensen™ in 1956 in order to find
new fishing grounds for wolffish in inshore waters
between 64° and 67°N. lat. Length frequency
curves irom measurements on wolffish taken from
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these experiments are given in Figure 6, which
shows the length frequencies of 786 A. minor and
174 A. lupusin 5 em. -groups. There is a large
difference in the sizes of the two species. It is
Interesting that very few specimens of 4. minor
below 80 e¢m. in length have been caught. A
large material of otoliths together with measure-
monts of both species have bheen eollected, but
have not yet been worked up.

Tagging by means of ebonite dises in the
dorsal fin was carried out with 644 specimens
of both species. -

- A minor

PR PO o et il A N |

1 ] !
N o
Percentage length distribution of striped
wolffish and spotted wolffish caught with
long lines in inshore waters of West
Greenland in 1956.

oM 40 50
Fig. 6.

TABLE 2. Cod recaptured at Greenland (Gr.) and at Iceland {Ic.) in 1956, tabulated according to Age and
Year of Tagging.
Year- Age- 1948 1949 1950 1951 1952 1953 1954 1855 1256 Total
class group OGr. Ie. Gr. Ic. Gr. le. Gr. Ic. Gr. Ic. Gr. Iec. Gr. Ie. Gr. Ic. Gr. Ie. Gr. ¢ Ic
1936 XX _ = = = = = = - 1 - — — 2 - — -— — - 3 0.9 —
1937 XIX - - - - = - — -1 - - —_- — — 1 — — — 2 06 —
1938 XVIII 1 - = - - = = = — = _ = — 1 — — — 2 06 -—
1939 XVIIL —_ - = = = = = = = - — —_ - — 1 — - — 1 03 —
1940 XVI 2 - - - - - 1 - — - - - 13 — 7 — - — 23 87 —
1941 XV - = - = = = = = = - — - = — 1 — —_ - 1 03 —
1942 XIV I = | — 9 1 6 — 2 - 19 545 1
1943 XIIT - = = = = = = — - — 1 — 3 — 3 — 1 — 8 23 —
1944 XII —- - = = = - = — 1 — 1 —_ — 1 3 — - - 5 15 1
1945 XI _ = - 1 — — 2 2 3 2 4 21 16 3 16 — 3 — 44 128 10!
1946 X —_ = = = = e — = = e e — 5 1 3 — _ — 8 23 1
1947 IX — - = = = = — - 14 1 15 -— 45 3 43 — 16 — 133 386 4
1948 VIII — e e e =1 = = -2 —_ 6 — 9 — 3 — 21 61 —
1949 VII _ - - - - - 1 - - - 2 — 7 — 12 13 3 — 25 73 1%
1950 VI _ - - - - - - = — — 2 — 6 -— 32 — 6 — 46 134 —
1951 \' _- - - - = = = = = = — —_- — — 3 — —_ - 3 09 —
? ? — = = — 1 — 7 1 11 1 18 — 62 5% 106 1t 48 — 253 |24
Total number 4 — — 11 — 12 3 31 4 46 2V 174 142 247 24 82 . 597 262,34

on the Dohrn Bank.
at Bear Island.

on the Dohrn Bank,
at Newfoundland.

(1) two cod recaptured
{2) ome "
(3) " » LR
(4) ” r "
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Il. HYDROGRAPHIC CONDITICNS IN WEST GREENLAND WATERS 1956
By FREDE HERMANN

As in the preceding years, hydrographic
observations were earried out in the fjords and
coastal area by M/K “Adolf Jensen” and M/K
“Tornaq” and in the Labrador Sea and Davis
Strait by R/V “Dana”. Fig. 7 shows the location
of the sections and the distribution of temperature
in 50 metres. The hydrographie conditions are
further illustrated by Figs. 8-12.

2

Fig. 7.

Temperature distribution at 50 metres
depth, and location of sections, dJuly-
August, 1956.

The “Storis’" was nearly absent in West
Greenland waters in July 1956 and the tempera-
tures in the polar component of the West Green-
land ecurrent were not very low. Only at the
southernmost section a trace of water with nega-
tive temperature was found.

The Atlantic component of the current was
well developed and transported great amounts of
warm water up along the western slope of the
banks. North to Lille Hellefiskebank water
with temperature ahove 4°C, was found in a thicker
Iayer than has been found in many years.

The boundary of the Aretic Baffin Land
current was found further eastwards than usual,
specially at the section off Lille Hellefiskebank
(seetion IV). The same was the case with the
limit of the “Vestis”.

A section over Fyllas Bank worked by M/K
“Adolf Jensen” on 23rd April showed that water
with negative temperature was not present either
over the shallow part or over the edges of the
bank, This indicates that the winter cooling was
less severe than usual which is 1n accordance
with the fact that the winter was very nuld.

When the section was repeated on 5th June
the temperature over the shallow part of the bank
had only increased to 0.°8, which isconsiderably
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to be due to low air temperatures in May and
June and is possibly the main reason for the very

low number of eod larvac eaught in the summer
1956.
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In July the temperatures over the shallow
parts of the banks were about normal north to
Great Hellefiske Bank where they were a trif]
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Fig. 13 shows the distribution of phosphate
at 20 metres as found on the “Dana’ cruise.
The essential features were the same as found in
previous years with one maximum off the banks
of southwest Greenland and another at the boun-
dary of the Baffin Land current. Over the Great
Hellesfiske Bank the phosphate concentration
was somewhat higher than usual.

A fixed station at the entrance of Godthébs-
fiord was worked 12 times during 1956. The
variation of temperature at this station from

b e

Fig. 13.

Distribution of phosphate, July 1956.

October 1955 to January 1957 is given in Fig. 14.
In most years an inflow of warm and saline bottom
water takes place in November-December. This
was also the case in 1936 when the maxitpum
bottom temperature exceeded 4°, which is higher
than measured in 1954 and 1955. An extra in-
flow of warm water occurred in February,
which 1s quite extraordinary.

The effeet of winter cooling was less pro-
nounced than in the two previous years. No
temperatures below zero were measured below 50
metres. In 1954 and 1955 temperatures below

0.°5C were found from surface to bottom 1n
March.
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, to Godthab Fjord (B4°%0T'N - 51°53'W),
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II. French Research Report, 1956

By J. FURNESTIN

In 1956 the escort vessel “Aventure” of the
French Navy carried out the following research
work on the Grand Banks of Newfoundiand:

(a) Hydrographie section off the Avalon
Peninsula, Bearing 135, (7 stations)—
May 1956

(b) Hydrographic section of the channel
separating the St. Pierre Bank and the
Grand Bank (4 stations)—May 1956.

{¢) Hydrographic section across the Cabot
Strait (5 stations)-—June 1956.

HExperimental hauls with trawls of manila and
of nylon with from one to three extra nets covering
the codend {(multiple codends) were carried out
on the Grand Banks of Newfoundland with a
view of the application of the clauses for saving
gear contained in the proposals for regulation of
the trawl fishery for cod and haddock in the area
of the Convention, Subareas 3, 4 and 5.



37

IV. German Research Report, 1956

{8} INTRODUCTION, By A. BUCKMANN

I. In the Area adjacent to that of the
ICNAF the research vessel “Gauss” of the Ger-
man IHydrographical Institute carried out system-
atical soundings of the shelf and continental slope
between Angmagsalik and Northwestern Ieeland.
Some 80 sections were run, and in addition, hydro-
graphical observations were made at the surface
and, to a small extent, in vertical series.

> “Anton Dohrn” did not operate in the Ares
before April, 1957.

2. A survey was kept of the German fishery
in the Greenland area by the Institut fiir See-
fischerei, Bundesanstalt fiir Fischerei, Hamburg,
A report on the observations on cod by Dr. Arno
Meyer is meluded.

() OBSERVATIONS ON THE COD AND THE COD FISHERY IN 1956
By ARNO MEYER

German fishing activity in the waters of West,
South and Hast Greenland continued to increase.
The tota! catch rose from 66,744t in 1955 to
76,681t in 1956 (West Greenland 30,780t, South
Greenland 1,216t,East Greenland 44,683t). The
proportion of eod increased from 13.59, (9,041t)
to 41.3%, (31,672t) and that of redfish dropped
from 83.09; to 51.89.

West Greenland

In contrast to 1955 the West Greenland
fishery of 1956 was a real cod season, as the
trawlers did not sueceed in finding the redfish
concentrations as in the preceding year. Thus
the yield of cod inereased from 6,040t to 23,669t.
The season started early by the end of April and
lasted until the end of July. The daily catch was
again highest in June with 32.5t {(gutted, landed
weight). Most trawlers fished for fresh fish, but
4 trawlers landed 1,800t of green salted cod from
8 trips.

As in the preceding year, the success of the
West Greenland cod fishery was due to the strong
1947 year-class, which accounted for 40.69; of the
catch. The average length of these fish was
71.6em. The 1945 and 1942 year-classes, still
important in 1955, have now become weak. The
second best year-class was, as expected, that of
1950 with 22.69 and a mean length of 61.7cm.
The average length of all West Greenland cod was
69.1 em., nearly the same as in 1955 (68.7 em).

South Greenland

(lerman trawlers developed little fishing
activity in South Greenland waters. Large shoals
of cod were found, but the fish were very small
and a lot of them had to be rejected. The average
length of the trawler landings was 64.2cm. Most

of the landed cod (53.19;) belonged to the 1950
year-class. The 1945 yvear-class, which was rather
abundant in 1955 in the trawler catehes (28.59)
as well as in the catehes taken by “Anton Dohrn”
{15.8%,), has now beecome weak. Age analysis
revealed again the fact, that the share of the 1949
year-clags is larger in the south than in the west
of Greenland. On the other hand, the strong
1947 year-class of West Greenland gained only
small commercial value in the south of Greenland
and from 1955 to 1956 its share decreased to 9.19;
(1955: 17.39% in the trawler catehes, and 13.19;
in ecatches of “Anton Dohrn'').

East Greenland

Since the discovery of large fish shoals on the
Dohrn Bank in September 1955, by the German
research vessel, the German trawlers fished off
East Greenland throughout the year, gencrally
with good success. In 1956, the fishery was sup-
ported by exceptionally fair ice conditions, for in
winter and spring 1956 the East Greenland ice
belt was very narrow. Fishing was mostly car-
ried out on Dohrn Bank (65°40/N; 30°W) and off
Angmagsalik (64°40'N; 35°W), but also on the
Heimland Ridge and its south-western edge, and
{(after the Teelandic “Fylkir" search trip in July)
in the south-east of Greenland near Cape Bille.

In 1955, the fishery off East Greenland dealt
mainly with redfish. The share of cod amounted
only to 6.5%. But when the redfish catches de-
creased and the trawlers moved again more to-
wards the banks, the output of eod increased.
In 1956, 7,437t of cod were caught, i.e. 16.69; of
tha total eatch. In December 1956 and January
1957, the cod catehes on Dohrn Bank reached a
maximum of 399, and 469} respectively with an
average daily output of 6.7t and 7.7t respectively.
In March and April 1957, the cod catches on
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Dohrn Bank exeeeded by far those of redfish
and the daily catch of cod increased to 30-601.
In the Angmagsalik area and on the Heimland
Ridge in spring 1957 the yield of cod amounted to
25-3097, of the total eatch.

As in 1955, the 3 year-classes 1945, 1947, and
1949 eonstituted the major part of the East Green-
land stoek of eod. There is apparently no doubt,
that the 1945 and 1949 year-classes are of Ice-
landic origin and a lot of them probably grew up

in South Greenland waters. With regard to the
cod of the 1947 year-class we may suppose that
they belong to the West Greenland stoek. This
assumption is supported by tagging experiments
and may also be related to the retarded growth of
this year-class. In March and April 1956 the
average length of this 1947 year-class in the
Angmagsalik area was 74.8cm., whereas the 2
years younger cod, born in 1949, measured 75.0cm.
The mean length of the 1945 year-class was 80.3em

There is a difference in the age composition
between cod from Dohrn Bank and Angmagsalik.
The share of the 1947 year-class is far greater on
the western fishing ground and the age composi-
tion of Dohrn Bank cod lies approximately be-
tween those of Angmagsalik and N.W. -Iceland.

This difference in age composition between Ang-
magsalik and Dohrn Bank cod was again observed
in spring 1957 and seems to be typical for that
area.

The real spawning place of the Kast (Green-
land cod 1s still unknown, but we are able to
draw some eonclusions from our examinations of
ungutted cod. In March and the first week of
April 1956 most of the cod from Angmagsalik were
found to be completely ripe. At the end of April
we noticed a sudden inerease in the proportion of
immature cod and consequently a remarkable
decrease in length from 78.5 to 73.5cm (see figure).
This means that the mass of mature cod, ready
for spawning, left Angmagsalik by mid April
However, in the last week of April still one-
third of the Angmagsalik cod had ripe sexual
organs, some just before spawning. At this time
fishing off Angmagsalik cecased and moved to
Dohrn Bank, where in May the output of cod
reached its first maximum with 25.99, of the
total ecatch. Unfortunately, we obtained no
ungutted cod from Dohrn Bank in 1956, but in
April 1957 we examined ungutted cod from
Dohrn Bank and found most eod to be fully ripe
and some cod spawning or at the beginning of
spawning. By the end of April 1957, we had

obtained the proof, that cod were also spawning
in the Angmagsalik area. We observed all stages
of spawning from the beginning until the end of
the spawning period.

From these first examinations of East Green-
land cod we may conclude, that the spawning
migration of mature cod occurs very late in April
and May and that the spawning area of the East
Greenland cod extends from Angmagsalik (pos-
sibly west of Angmagsalik) to West Iceland.
This means, that the fry spawned in East Green-
land waters, or on the way from East Greenland
to Ieeland is carried regularly by the [rminger
current to East, South-East, and South Green-
land, and thus has developed {or 13 still developing)
a self-containing stock of East Greenland cod.
Besides this fry from genuine East Greenland cod,
fry from Ieelandic spawning grounds is also carried
to Greenland, if the eurrent conditions are favour-

able.

It is a very interesting fact, that many of the
largest cod from East Greenland are still imma-
ture. These large juvenile cod belong mostly
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Fig. 1. Length {above) and age (below) distribu-
tion of Angmagsalik cod caught in
March and in the first week of April
1956 (drawn line - white columns) and at
the end of April 1956 (broken line-
shaded columns).



to the 1945 year-class. By the end of April, 1956,
about 75% of all cod born in 1945 and eaught oft
Angmagsalik were immature. Also in March
1957 about 25%; of these 12-year-old cod were still
Juvenile. These findings conform well with the
investigations made on the Teelandie spawning
cod and prove that the unusually large bulk of
first time spawners of this 1945 year-elass caught
on the Icelandic spawning grounds in 1954, 1955
and 1956, immigrated mostly from East Green-
land. These findings show further, that the East

Greenland waters are not only the conneeting
link between Greenland and Ieeland, but also a
reservoir of large cod for the fishery off East
Greenland and Ieeland, and for the Icelandic
spawning stock.

39

The phenomenon of the late inception of
maturity of the eod in East Greenland waters may
be due to the fact, that these cod grew up in the
colder waters off East and South Greenland and
that the ripening of the sexual organs is delayed
by the colder waters of East Greenland which
they pass on their journey to the spawning
grounds.

Stomach investigations of cod revealed again,
that East Greenland, especially Dohrn Bank, is
an area with abundant food supply, where
immense shoals of bathypelagic fish and crustaces
are attracting the cod. Further investigations
will prove whether these areas are feeding grounds,

also attracting the maiure eod having spawned
in Ieelandic waters.

V. Icelandic Research Report 1956

() COD. By JON JONSSON
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Age distribution of cod caught by lce-
landic trawlers in West Greenland waters

in the years 1952-1958.

Fig. 1.

The Ieelandic research in the Convention area
was limited to sampling catches from ecommer-
cial trawlers fishing on the West-Greenland banks.

Fig. 1 shows the age-distribution of the traw-
ler caught cod in the years 1952-56. The figure
shows that in this period the trawl fishery had for a
great part been based upon one single yvear-class,
that of 1947. In 1952 and 1953 the year-class
of 1945 also constituted a considerable part of the
catches and in 1956 the year-class of 1950 had
entered into the commercial fishery. After 1953
however, the year-class of 1945 was almost
lacking in our material from Greenland.

Danish marking experiments have shown that
a number of fish belonging to this year-class have
been recaptured on the Ieelandie spawning grounds
since 1951. The year-class of 1945 in Icelandic
waters has shown some sign of mixture with a
slower growing fish, which is indieated in Table 1.

The growth of the 1945 year-class in Iecelandic
waters was fairly normal until its seventh year,
but from that year its growth has been far below
the present average. The growth of the 1945
year-class in Greenland ig caleulated from our
trawl samples. The difference in length between
these two areas as regards age-groups 7 and 8
is in fact greater than indicated by the tahble,
as the Greenlandic values are taken from autumn
observations, but the Ieelandic ones from spring
observations.

It is not easy to distinguish between these
two stocks on the leelandic spawning grounds,
for instanee by their otoliths, but the decrease in
the average length surely indicates a certain
admixture.

In 1957 we are expecting our catches on the
West-Gireenland banks to be mainly composed

of seven and ten year old fish.
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TABLE 1
Age-Groups 7 9 10 11
Average 1028-51 Ieeland 79.2 81.8 85.6 87.3 90.6
Average in 1955 Iceland 84.8 87.2 90.0 86.4 93.8
1945 year-class Ieeland 76.9 80.2 81.7 86.4 85.4
1945 year-class Greenland 71.5 74.5 77.0 77.0

{8} REDFISH. By JAKOB MAGNUSSON

The Teelandic redfish fishery in Greenland
waters is quite new. Before 1954 the fishing was
exclusively earried out in West-Greenland waters,
but in that year, fishing for redfish in the East-
Greenland area was started. This area soon be-
came _the most important one as regards the Ice-

landic redfish fishery, However, notable eatches
are still taken at the West-Greenland coast.
Thus about 14.5 thousand tons were taken in the
Convention Area in 1954, During the following
vear about 18 thousand tons were taken while in
1956 only 7 thousand tons were landed. This
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Fig. 2 Length distribution by 3 em groups of redfish caught by Icelandic trawlers in

West Greenland waters, 1954-1958. With deviations from mean lengths 1954-56,



smaller quantity in 1956 is due to more intensive
fishery in the HKast-Greenland area during the
main redfish season at West-Greenland.

Measurements were made from the commer-
cial catches in W,-Greenland waters, 1954 to 1956.
Only two to three samples were taken each year, a
total number of 3,271.  All samples from the same
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vear revealed a very similar length distribution
and in all three years the catches mamly con-
sisted of the medium sized individuals, .e. 40 - 50
em. In 1955 the catches were composed of smaller
redfish than in the years 1954 and 1956 as illus-
trated in Figure 2. The mean lengths in 1954
to 1956 were 46.97 em., 43.16 em. and 46.30 em.
respectively.

VL Norweﬁian Research Rel;uort7 1956

BY BIRGER RASMUSCEN

Durmg the 1956 fishing season 71 Norwegian

vessels participated in the West Greenland fishery.
This is g little reduction compared to the preced-
Hg vear, Of these vessels 8 were {ishing exclu-

Yﬁy ly for hahbub, whilg 63 were engaged in the

cod fishery. Only 2 Norwegian frawlers vistted
the area in 1956. The total catch amounted to
14,046 tons of salted cod compared with 14,325
tons in 1955. In addition 691 tons of halibut
were landed as eompared with 881 tons the pre-
ceding year.

One of the vessels tried purse-seining for cod
in the area in 1956. Two long-liners went to the
Newfoundland Banks from West Greenland dur-
ing the first week of August. This was the first
time that Norwegian long-liners fished the Grand
Banks. They set their long-lines in deep water
along the slope of the bank off St. John's. In the
course of three weeks they caught 100 tons of salt-
ed cod each. The fish were very large and of ex-
cellent quality. The result obtained by these
vessels will probably induce more vessels to visit
the Grand Banks in 1957.

Off West Greenland the long-liners started
their fishery in early May on the Julianehibs-,
Danas- and Fiskenaes Banks. During the first
part of the season there were many fish present
on the banks, but the fishery was partly slowed
down by bad weather. The quality of the eod
must be characterized as very good, and better
than in the last two years. In July most of the
vegsels finished their first trip. They went to
Norway for unloading, and returned again early

in August. The long-line fishery was then very
poor on all the banks The cod had seemingly
TV iddecnn e d vvrini ey alamioalltr 11

most ships resorted to the modern form for hand-

lining which met with better success.

‘The h:al-libut vessels fished only in the Davis
Strait outside the West Greenland Banks,  Nong
of e Vessels sailed 0 the Labrador coast on

account of difficult ice conditions in that area.

As in earlier years the Norwegian Institute of
Marine Research collected material for the study
of the age- and size composition of the commercial
cod catehes, and for the study of the temperature
conditions along the banks. The research ship
“G. 0. Sars” undertook a eruise to this area dur-
ing July. The research ship fished the different
banks with the usual fishing gears employed by
commercial fishermen. About 2000 measure-
ments of cod and otolith samples were taken.
Tagging of cod was likewise carried out as usual.

Later in the season an observer from the
Institute also sampled the purse-seine catehes
during the experimental fishing. A third vessel
was engaged in tagging of halibut,

In 1956 Denmark and Norway had agreed
t0 a plan of cooperation in the hydrographie
work. DBoth the Danish research ship “Dana’”
and the “G. Q. Sars” had a relatively short time
at their disposal for the work at West Greenland,
and by dividing the hydrographic sections be-
tween the ships more work could be done in other
fields. As her share the “G. 0. Sars” took four
sections, viz.,, westwards from Danas Bank,
Fiskenaes Bank, Banan Bank and northern part
of Lille Hellefiske Bank (see Fig. 1-2).

The four sections taken show no exceptional
foattirae nntanarad o carlicr wagra Ao nei1al a
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ticular depths where the long-lines usually are set,
150- 200 m, the temperature bolh on Danas and
Fiskenaes Bank were above 2°C, whiie on the
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Hydrographic sections across Lille Helle-
fiske Bank, 22 July 1956—A, Banan Banlk,

Bank,

banks further north, the Banan Bank and Lille
Hellefiske Bank somewhat below 2°C. In more
shallow water on the banks the temperatures were
between 1 and 1.5°C. In the Davis Strait
proper, some distanee from the banks, a consider-
ably colder core of water was present. The
temperature conditions in 1956 were not more
unfavourable for the fishery than in 1935, but

rather somewhat hetter.
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Fig. 2.

Left : position of hydrographic sections.
Right: section across Holstsinsborg
Deep, 24 dJuly 1956, Temperature.

An area of relatively great importance for the
Norwegian fishery is the Holsteinsborg Deep
where the eod assemble in pelagic swarms in early
August. In previous years investigations have

shown that in this area a rather slmrp thermocne

1s formed, with relaf-{vely warm surface water of
varying thickness, and a cold layer below, The

fish usually coneentrate against the ealmg of

warm water. In 1956 a section of 5 stations was
taken on July 24th with a bathythermograph

from the northern edge of Tille Hellehicke Bank
AC00% 106 6D 10 the sonthern edoe of Stom

Hellefiske Bank (Flg 2). In the southern part
of the Deep eold water of 1.2- 1.5°C was elinging
to the bank slope, probably being carried in from
the outside. This cold layer was present in depths
between 80 and 300 m. Above the cold water the
temperature rose rapidly to 3°C at the surface.
In the northern part of the Deep the warm surface
water penefrated somewhat deeper. The general
picture was that the temperatures were higher in
the northern part of the Deep, with little stratifi-
cation. Hcho soundings and Asdic sweeps carried
out all over the Deep showed only single scattered
fish in the northern part of the deep, while in the
southern part a more dense, although seattered,

oceurrence of fish was found between 75 and 200 m.
L b b P

P A
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schools of cod were, however, fonnd in dense
masses close to the bottom, and pelagic concen-
trations had starfed to form in the cold water
below 2°C stretching out from the bank slope.
A week later the temperature conditions had
changed completely, The surface water had
then become warmer with a thermocline at 25-50 m
depth. Dense pelagic schools of cod were then
feeding on sandeels, fish young, and plankton
organisms.

The cod population.

Onboard the research ship samples of cod
were collected. The fish were caught by the
ordinary types of commercial gear used by the
Norwegian fishermen, such as bottom long-line,
floating long-line and hand-line. Samples were
also obtained from purse seine catches of cod.

The bottom long-line fishery.

Bottom long-lines were fished from the re-
search ship on the western slopes of Frederiks-
habs Bank, Danas Bank, Fiskenaes Bank, Fyllas
Bank and the Banan Bank Samples were
obtained in all thees localities from catehes taken
in. depths varying between 120 and 240 meters.
On all these banks it is the nine year old fish
belonging to the year-class 1947 which is domin-
ating. (Fig. 3) The strength of this year-class
varies, however, from 22.8 per cent on the south-
ern banks to 37.4 per cent on Banan Bank.
Another strong year-class is the 1942-class which
has been prominent in the Norwegian long-line
catches for a number of years already. Also this
vear-class shows a tendency of increasing strength
from the southern banks (99) to the northern
banks (179%).

A new year-class coming into the fishery is
the one born in 1950. This group of 6 year old
fish was in 1956 most prominent on the southern
banks where it constituted between 13.5 and 15.3
per cent of the catech. Further north, on the
Fyllas and Banan Bank the 1950 year-class de-
creased to respectively 8.6 and 4.0 per cent
{Fig. 4). This vear-class seems to be exception-
ally rich, and it will in the coming years probably
be the most important component of the Nor-
wegian long-line fishery.

The size distribution of the cod in the different
localities shows some variation, The largest cod
is caught on Fyllas Bank and Danas Bank, where
the mean size was respectively 77.07 and 76.85 cn.
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On the other banks the mean size vaties between
73.06 and 74.07 em. The mean size of all long-
line caught cod is 74.81 em, with a mean age of
10.1 years.
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Fig. 4.

Age distribution of cod caught on bottom
long-lines, 1956, on the southern banks
(Frederikshab, Dana, and Fiskenaes)
and on the northern banks (Fylla and
Banan).

The pelagic long-line fishery.

On July 24th a floating long-line of 2000
hooks was set by the research vessel from the
northern edge of Lille Hellefiske Bank north-
wards partly across the Holsteinshorg Deep.
At every 400 hooks the line was kept floating by 7
fathom vertical ropes fastened to buoys. The age
composition of the cateh is shown in Fig. 5. The
cod caught on the pelagic long-line was on an
average somewhat younger than those caught on
bottom lines. 'The dominating year-class was
that born in 1947. Next in importanee come the
6 year old cod born in 1950 and 8 vear old cod
born in 1948. The mean age of the cod on pelagic
long-line was 9.4 years compared to 10.1 years
for the bottom long-lines, The mean size is
respectively 71.98 and 74.81 em, with the same
size of hooks used.

As mentioned before, the pelagic long-line
fishery was no suecess for the commercial fleet
in 1956. Instead they resorted largely to hand-
lines whiech proved more efficient.

The hand-line fishery,

In recent years hand-lining for cod on the
West Greenland Banks has become quite an im-
portant feature in the Norwegian fishery., In

1956 hand-lining to a great extent substituted
the pelagie long-lines. This 15 again due to the
recent modernization of the hand-line gear.
The hand-line is used only when the cod is found
pelagically during August. In 1956 the hand-
line proved both equally efficient as well as less
expensive in use compared to the pelagic long-
line,. The average daily catch on a shp was
3.4000 cod on hand-line, with top catches around
6-7000 cod.
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The hand-line used is made of monofilament
nylon of 1 mm diameter. At the lower end of the
line is fastened a ‘‘Swedish Jigger" weighing
about one pound. From the jigger upwards along
the line is strung 6-10 artificial rubber worms
threaded on a hook, The colour of the artificial
bait is usually red, white, green or yellow. The
hand-line is wound on a hand-reel fastened to the
gunwhale, one reel being operated by each man.

During the first days of August the tempera-
ture conditions in the Holsteinsborg Deep had

Limproved considerably. On July 24th the tem-



perature in the southern part of the Deep had
been 3.3°C at the surface decreasing to 1.8°C
at the bottom (125 m). On August 7th-10th
the temperatures in the same loeality were be-
tween 4.5 and 5.7°C at the surface, and between
2.9 and 4.6°C at the hottom. A decided thermo-
eline was present at 20-25 meters depth. The
echo sounder registered pelagic concentrations
of cod between 5 and 50 meters, while the hand-
tine catches indicated the greatest fish density at
20-30 m. Similar coneentrations of cod were also
found in the Cape Farewell region in the latter
halt of August in 10-50 m depth. However, here
the temperature was lower, being 2.5-3.0°C at the
surface decreasing to as low as 1.1°C at 90 m
deopth with a sharp thermocline between 20 and
50 m. In both localities the temperatures could
vary somewhat from day to day. At Holsteins-
borg the pelagie cod was feeding on sand-eels,
while off Cape Farewell they were feeding heavily
on capelin.

The cod at the Holsteinshorg Deep caught
with hand-lines were small-sized, having a mean
length of only 66.53 em, and a mean age of 7.5
years. Thoe hand-line eatches were dominated by
the 6 year old fish belonging to the year-class
1950. Next in importanee comes the 9 year old
fish of the 1947-class. (Fig. 4). We have no
sample from the hand-line eatches at Cape Fare-
well, but aceording to the observer the hand-iine
cod here had the same size composition as found
in the purse-scine catches in the same area.

Purse-seining for cod.

During the summer 1956 an experiment was
carried out with purse-seine for cod in Greenland
waters by the commercial long-liner “‘Longva’.
The Institute of Marine Research had an obser-
ver on board the vessel during this experimental
fishery.

The purse-seine used was an ordinary cod
purse-seine of the type used in the Lofoten fishery
in Norway. It was 225 fathoms long and 32
fathoms deep, with a mesh size of 10 em stretched
mesh.

The M/s “Longva’” arrived at the Holsteins-
borg Deep on August 6th, and started immediately
to search the area with echo sounder for concen-
trations of cod. On August 7th, two sets were
made in the southern part of the Deep where fish
were detected at 10-20 fathoms, while the depth
to the bottom were 30-35 fathoms. The surface
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temperature was 4.5°C. A thermocline was
present at about 25 meters depth where the
temperature suddenly dropped to 3.7°C. The
hottom temperature was 3.2°C. The first set
gave no catch, but the net was torn. The second
set made in the afternoon gave only 50-60 cod and
the net was again torn. On August 9th a third
set, was made. Dense schools of cod were regist-
ered from surface down to 15-20 fathoms, Thig
day the surface temperature was 5.2°C with a
thermocline at about 25 m where the temperature
dropped suddenly to 4.2°C.  Bottom temperature
at 70 m was 4.1°C. In spite of ideal conditions
for setting, the catch was only 35 cod. The rea-
son for this failure was surmised to be that the fish
were scared by the seine in the clear daylight.
At 6 p.m. the net was set again i the same
locality, This time the catch was 1000 cod.
At 9 p.m. the net was set again on good schools
of cod, but the eatch was only 15 rather small fish,
but the net was again torn.

During the succeeding days the weather
changed for the worse, with fog, wind and a fairly
heavy sea which prevented the use of purse-seine.
On August 12th it was decided to leave the
Holsteinsborg Deep and rather try in the Juliane-
hab— Cape Farewell region, where surface con-
eentrations of cod had been reported by other
vessels. The new area was reached on August
18th. Echo soundings were sturted immediately
in order to locate cod coneentrations. Promising
schools of cod were located some distance off Cape
Farewell on August 20th. The fish had a ceiling
height at about 7 fathoms. Due to a strong cur-
rent it was not found feasible to set the purse-
seine, but by hand-line 2700 cod were caught
during the day. The conditions improved the
next day. and the seine was set. The catch was
700 cod. The surface temperature was 2.6°C
with a thermocline at about 60 meters where the
temperature dropped to 2.0°C. The bottom
temperature at 140 m was 3.0°C. In the after-
noon another set was made in the same locality
with a eatch of 500 cod, all large fish. In the fol-
lowing days bad weather prevented the use of the
purse seine. Good weather conditions existed
again on August 25th. The net was set, but the
current was so strong that it turned the seine
inside out and no catch was made. Large
schools of cod were present and hand-lining dur-
ing the day gave 2-3000 cod.

A total of 8 sets were made with the purse-
seine, viz., 5 sets at the Holsteinsborg Deep and
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3 sets off Cape Farewell. The first 5 sets caught
0 -60 - 35 - 1000 - 15, a total of 1110 cod. The
other 3 sets gave 700 - 500 - 0, a total of 1200 cod.
It cannot be said that the purse-geine experiments
were successful. The use of the purse-seine is
largely dependent on good weather conditions and
not too strong a current, conditions which are not
casily fulfilled off West Greenland. It is not
expected that the cod purse-seine will come into
ordinary use in the Norwegian Greenland fishery
on the basis of the 1956 experiments.

The pelagic cod in the Holsteinshorg Deep
were feeding heavily on sandeels (Ammodytes),
while the cod in the Cape Farewell region were
feeding on capelin, 9-13 ¢m in length. In both
localities were also found small squid, fish larvae,
schizopods, and other organisms. '

From the cod caught with purse-seine at
Holsteinsborg we have at disposal only a small
sample of 33 specimens. The cod is relatively
young and small-sized, with a size- and age-
composition (Fig. 5) similar to that found in the
hand-line catehes. At the Holsteinshorg Deep
it is the 6 year old fish of year-class 1950 which

dominate the purse-seine cod, constituting more
than 30 per cent of the eateh. Next in importance
comes the 9 vear old fish (1947 year-class) with
24 per eent and 5 year old fish (1951 year-class)
with 21 per cent. Altogether these three year-
clagses make up 76 per cent of the catech. The
mean size of the cod is 64.09 em, a rather unsatis-
factory size for saltfish production. Although the
sample taken is rather small it is believed that the
figures give a quite correct pieture of the catch.

From the purse-seine cod taken off Cape
Farewell we have a sample of 124 specimens.
The size- and age-composition of this fish is
completely different from that found at the
Holsteinsborg Deep. First and foremost, the
fish is very large with a mcan length of 75.81 em,
ie. 11.72 em above the length of the Holsteinsborg
cod. The Cape Farewell cod compete favourably
with eod caught on long-lines in deep water in this
respeet. In regard to age (Fig. 5) the Cape
Farewell purse-seine cod is completely dominated
by 11 year old fish belonging to the 1945 vear-
class which makes up 34.7 per cent of the catch,
Next in importance is the 1947 ycar-elass with
20.2 per eent. The mean age of the purse-seine
canght cod at the Holsteinsborg Deep is 7.0 years,
while at the Cape Farewell it is 10.3 years.

The total age distribution of cod m the

Norwegian commerecial catches from 1948 to 1056
is shown in Fig. 3. The experimental catches
made with purse-seine in 1956 have been omitted.

During the period 1950-53 the Norwegian
catches were dominated by the year-class 1942.
In the years 1954-56 it is the year-class 1947 which
has been carrying the fishery. This year-class
is still quite strong in 1956 when it constitutes
26.9 per cent of the cateh. Tn the same year a new
and strong year-class enters the fishery for the
first time, Thig is the 1950 year-class which in
1956 made up 14.4 per cent of the cateh. The
Danish investigations have shown that the 1950
vear-clagss apparently is very rich, and that it
constituted 47.5 per cent of the Danish eateh in
1955 on the northern part of Store Hellefiske
Bank, The 1950 year-class will probably be the
dominating one in the Norwegian fishery in 1957.
The mean size of the 6 year old fish belonging to
this year-class was in 1956 61.52 em, i.e. it shows
approximately the same growth rate ag the year-
class 1947 which at the same age measured 59.9 em.

The 9 year old fish belonging to year-class
1947 had in 1956 a mean size of 72.76 em, a size

which should give a good saltfish produet also
during the next fishing season.

Summarily the age and size of the cod taken
on the different commereial gears in 1956 may be
tabulated as follows:

Age, years Size, em
Bottom long-line 10.1 74.81
Floating long-line 9.4 71.98
Hand-line 7.5 66.53
Total Mean 9.9 73.62

Tagging of cod.

The tagging of eod was continued in 1956.
On July 23rd-24th, 1956, 491 eod were tagged in
the Holsteinshorg Deep. Of these fish 14 indivi-
duals were recaptured within the same season.
9 recaptures were made in the same area where
tagged, and 4 eod had migrated northward to
Store Hellefiske Bank where they were recaptured
in August. One individual was recaptured on
December 12th south of the locality of tagging.
The general pattern of the autumn migration
of the cod from the Holsteinsborg Deep is the
same as indieated by the 1953 taggings (see Nor-
wegian ICNAF report, 1954).



From the 1955 taggings we have received
altogether 30 recaptures which confirm the mi-
gration pattern indicated In the 1954 report.
During the 1955 season a total of 275 cod were
tagged. The recaptures from this experiment
are shown in Fig. 6. The reeaptures made during
the first months after tagging show a decided
northward migration to Store Hellefiske Bank in
July-August. In winter the cod apparently

undertake a southward spawning migration to
Danag- Fiskenaes- and Fyllas Bank. On these
southern banks we have many reeaptures during

May and June. Later in the gseason, n June and
July, recaptures are made further north on Lille

Hollefiske: Bank, and m July-September stll
further north on Store Hellefiske Bank.

The recaptures from the 1955 taggings eon-
firm the picture of seasonal movement of the cod
which was indicated by the 1933 tagging experi-
ments, viz. a southward spawning migration to
about 62 N, lat. in winter, and a northward feed-
ing migration in summer to 68 or 70 N, lat. If
this eirculatory seasonal movement of the west
(Greenland cod may be proved to be correct itis
natural to think that the area north of 62 N. lat.
is dominated by a separate population of cod with
a more or less ‘“‘closed” migration pattern, and
that the eod population further south, i.e. between
62 N. lat. and Cape Farewell, may have a different
pattern of migration and possibly also form a
separate population. That this might be the case
is indicated by several factors. In his “Studies
on the biology of the cod in Greenland waters”
(1949) Paul M, Hansen mentions that the great
spawning migrations of cod to Iceland take place
mainly from the southern zones south of 62°30'N,
Iat. Ovwer 70 per cent of the recaptures from this
area are taken at Iceland, while the Icelandic
recaptures from the northern zones are very low.
Another indication of a possible division of the
West Greenland eod stock is found in the respec-
tive age compositions. In 1956 a purse-seine
sample from the Cape Farewell region was dom-
inated by the 1945 year-class, a year-class which in
recent years has dominated in the Danish samples
from Subdivision 1 F. This year-class has not been
particularly noticeable on the northern banks,
Furthermore, Danish taggings in Subdivision 1 F
in later years seem to indicate a strong emigration
from this ares to Iceland. An enlarged tagging
program on the southern banks will probably
give interesting results which may throw more
light on the cod population problem.
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[t may be of interest to note that we have
received one recapture from the Grand Bank
southeast of Newfoundland. This cod was tagged
on Danas Bank in June 1955 and recaught April

1956.

Tagging of halibut.

A program of halibut tagging in the Davis
Strait wag instituted in 1955, when 100 individuals
were tagged off West Greenland and Labrador
These tagging operations were continued in 1956.
The halibut taggings were carried out by a cap-
tain on a commereial long-liner according to in-
structions received from the Institute of Marine
Research, In 1956 a total of 138 halibut were
tagged in Subdivisions 1 C-1E -1 F. (see Table

1), Hitherto no recaptures of the 1956 taggings -

have been reported.

From the 1955 taggings we have received 9
recaptiires, one recapture in 1955 and 8 in 1956,
Most of these recaptures were made in the same
area where the halibut were marked Only in 2
cages has the halibut undertaken longer migrations.
One individual tagged off the Labrador Coast
(Subdivision 2 G} in August 1955 was re-aptured
m September 1956 on Stora Hellefiske Bank
(Subdivision 1 B). During the 370 days of liberty
this halibut had migrated 540 nautical miles
castwards across the Davis Strait. Another
individual tagged a little north of Store Hellefiske
Bank (Subdivision 1 B) in August 1955 was re-
captured on Fyllas Bank (Subdivision 1 D) in
June 1956, This fish had migrated 330 nautieal
miles southwards in 331 days.

VIL. Portuguese Research Report, 1950

By MARIO RUIVO

The Portuguese Researches in 1956 included
mainly the study of samples from the commereial
cod fishery in Subareas 1, 2 and 3. The results
from Subarea 1 - W, Greenland and 2 - Labrador
are summarized below. The data from Subarea 3

Grand Bank of Newfoundland have n0t yes been
dlaborated. A short summary of the results from

the 1935 samplings from this subarea is appended.

The data of the samples from Subareas 1 and
2 for 1956 and for Subarea 3 for 1955 are to be
published in ICNAF “Sampling Yearbook.”
Sampling was also carried out in Subareas 3 and
4 1in 1956.

A. Subarea 1, W. Greenland, Cod, 1956.

50 samples, or around 7,500 individuals were
collected on board trawlers and on dory vessels.
The mesh size of the codend used is around 117mm.
The hooks of the dory vessels are No. 141,

The trawler samples are taken after discard-
ing of individuals without commercial interest
{below 35-40 e¢m.)., The dory samples are from
tish brought on board by the dories.

Figure 1 shows the positions of the samples
and the age and length distribution in groups of
samples.

The fish were measured from the point of the
snout to the end of the middle rays of the caudal

fin, and to the nearest em. The age was de-
termined by means of the otoliths of around 2,700
individuals. The age at first maturity was de-
termined from the first spawning ring. The stage
of maturity was found through macroscopic ob-

servation of the gonads, using a seale of seven
stages, For tabulation, the data were grouped

in four stages: (I) Resting (immature individuals
and individuals In resting stage after spawning),

(II) Developing maturity, (III} Fuill maturity
(spawning), (IV) After-spawning.

1. Age Distribution (Fig. 1 left)

(a) Trawl, lst Campaign (May-dune).
The samples from trawlers in Subdivisions 1C, 1D
and 1E, from 10 May to 13 June 1956, show In
general a pronounced predominance of age-group
IX (1947; 38-569%), followed by the group VI
{1950; 10-249,}, and group VIII (1948; 10-129).
Age-group VII (1949) acecounted for 8-109,. All
the other age-groups were below 5%,

Sample 8, from the area between Dana and
Fiskenaes Bank, contains somewhat younger fish.
Age-group VI predominates (1950 249), followed
by age-groups I1X (15%) and VII (109).

Sample 25, from the west slope of Banan
Bank in depths around 500m., shows a slight pre-
dominance of group IX (359%;), followed by VI



(32%) and by VIII (18%,). 'The other groups are
very poorly represented or not present.

(b) Trawl, 2nd Campaign (27 August-
13 September). The samples of the second
campaign were from Subdivision 1D - Fylla Bank
(E) and from Subdivision 1B - Store Hellefiske
Bank (F, 46 and G).
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On Fylla Bank predominate age-groups VI
(28%) and V (21%). Group VII is 15% and

group IV 119%,. Groups IX and X are represented
by around 109%,.

On Store Hellefiske Bank on the contrary,
there was a marked predominance of age group
VI (41-59%); it is followed by agegroup V
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(13-249;). Age-group VII accounts for around
17% in samples from the southern and eentral
part of the bank, being much less abundant (6%)
on the northern part of the bank. Age-group I1X
varies between 5 and 109;. In sample G the
1952 year-class {age-group 1V) is represented by
139%.

Summary: In the first campaign in Sub-
divisions 1C-1D-1E the 1947, 1950, and, in some
cases, the 1948 year-classes predominate. In the
second campaign, in Subdivision 1B, the 1950
and 1951 year-classes predominate, followed by
the 1949 year-class and in a single sample by the
1952 year-class.

2. Size Distribution (Fig. 1 above and left)

{a) Trawlers, lst Campaign. The
samples are from Subdivisions 1C-1D-1E. In
the majority of the samples, the peaks of the size
curves are around 7Z2em. (25-409%) and 67 cm.
(20-309;). In sample 7, the peak is as low as
62 em. for morning and afternoon catches, even
as low as 57 cm. in night catches, In sample 8,
close to sample 7, between Dana and Fiskenaes

Bank, the length frequency curve is bimodal with

peaks in the classes 52 and 67 em.

In cases with observations from fisheries in
the mornings, in the afternoons and at night, the
corresponding size compositions do not differ
significantly. There is, however, an indication
of the catching of smaller fish at night than during
the day.

(b) Line Fishing (24 June - 19 August,
Fig. 2). In sample 28 from Fylla Bank (Subdi-
vision 1D), the peak is at the 72cm. class (389));
the same is found for sample 29, which was taken
a little more to the north (Helders Bank, Sub-
division 1C), where the peak also falls in the
72cm. class (249}, which corresponds to the pre-
dominance of age-group IX already observed in
samples from the trawlers.

In the samples from Subdivision 1B, the
peaks are in the smaller size group, 62 cm. (25-
309%,), which coincides with the predominance of
age-groups V1 and V.

(¢) Trawlers, 2nd Campaign (Fig. 1
right, 27 August - 14 September). The peaks are
in the 62 and 67cm. classes, in a single case in the
57em. elass (sample G), which corresponds with
the predominance of age-groups VI and V.
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Fig. 2. Length distribution of samples of cod
caught by Portuguese dory vessels in
West Greenland waters, 1956.

Summary: The peaks fall on larger size
groups in samples from the central and southern
region of Greenland, corresponding to the pre-
dominance of age-group IX. The cod of the most
northern region, Store Hellefiske Bank, are some-
what smaller, corresponding to the predominance
of age-groups VI and V.

3. Growth.

Based on the sample data the mean growth
was determined for males and females from the
southern Subdivisions 1C-1D-1E and the northern
Subdivision 1B {Fig. 3).

In both regions the growth of the males is a
little lower than that of the females. The cross-
ing of the growth eurves is at the age of 6-7 years.
which corresponds to the age at first maturity.

The insert of Figure 3 shows the annual
growth of the more abundant year-classes. The



results are rather doubtful for the year-classes
older than 1946 owing to the small number of
otoliths investigated. The annual increase in
growth is a little bigger in the northern region.
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4. Sex Ratio.

(a) The samples from Subdivision 1D
and the southern part of 1C show a great irregu-
larity as far as sex ratio is concerned and seem to
suggest that the males have a tendency to pre-
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dominate in the south of Subdivision 1D, and the
females in Subdivisions 1D-1C. The variation
of the sex ratio during the various periods of the
24 hours apparently is quite irregular.

(b) The samples from Subdivision 1B show
nearly equal sex ratios. Only in & sample, from
the slope of Store Hellefiske Bank, there is a
predominance of females (56%).

5, Stage of Maturity.

For the study of the dcvelopment of the
gonads, the samples were arranged according to
timo of the year (Fig. 4).
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Cod, West Greenland, 1356 Percentage
number of males and females of different
stages of maturity in the various months
(V-IX). Sample-group or sample-no.
indicated above.

Fig 4.

Males. In May and June the majority
were in the resting stage (40-609,) and in the
after-spawning stage (16-419;). A small per-
centage were in the developing stage (ca. 159%) or
still showing signs of full maturity (2-39%).

There are no observations from the month of
July. In August and September the great ma-
jority of the individuals are in the resting stage
(more than 85%;); the rest are in the after-spawn-
ing stage.

Females. I[n May and June, with the ex-
eeption of sample 8, collected between Dana and
Fiskenaes Bank in May, where practically all
females were in the resting stage (97%), a pre-
dominance of the after-spawning stage (55-84%)
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occurs. The remainder are in the resting stage.

Only one sample shows a small percentage (0.49%)
in the spawning stage.

In August-September the majority were in
the developing stage (54-809%), the remainder in
the resting stage.

These results are obviously influeneed by the
age composition of the samples as there 1s a pro-
nouneed precocity of the males and a different
age at first maturity.

6. Age at First Maturity.

The age at first maturity (Fig. 5) is found
by determining the first spawning ring in the
otoliths. Only those age groups best represented
n the samples are considered. The data are ar-
ranged in two groups: Subdivision 1B (northern
region) and 1C-1D (southern region).

All cases with difficulties in interpretation
of the existence or position of the first spawning
ring were Included in the doubtful category.

Generally, the first spawning ring occurs
between the 6th and 9th year of age, only very
rarely in the 5th or in the 10th year.

The majority of males spawn for the first time
in the 8th and especially in the 7th year, the
females in the 7th and the 8th year, mostly in the
8th wyear. They thus mature later than the
males.

The data do not show any clear difference as
to age of first maturity between cod from the
north and the south regions.

The high number of individuals of age-groups
VII and VIII which, from the reading and inter-
pretation of the rings in the otoliths, were con-
sidered as having not yet reached the first ma-
turity, may result from the difficulty of interpre-
tation of the peripheral ring, yet only badly
developed. In fact, in cases where this was
still under formation and where more peripheral
rings to compare were lacking, the definition of the
spawning ring is not very clear.

Thus the results obtained for Groups VII
and VIiI contradict to a certain extent the results
of the macroscopic observation of the gonads and
the results obtained through the reading of the
otoliths of the older year-classes.

7. Weight Data.

Data on individual weights by sex and sizes
and on weights of sexual organs were collected.
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B. Subarea 2 - Labrador, Cod, 1956.

21 samples with 2,300 individuals, were col-
lected on board a trawler operating in Subdivision
2J in various periods between August and Nov-
ember 1956,

The mean size of the meshes in the eodend
used wag around 117mm. The samples contained
almost exclusively fish destined for landing, after
the disearding info the sea of those individuals
which were of no commereial interest (below
around 35-40cm.). The methods followed for
the study of this material arc the same as for
Subarea 1. For the study the samples were ar-
ranged In eight groups (A-H).

1. Age Distribution (Fig. 6)

The age groups IX (1947), X {1946) and X1
(1945) are predominating in the proportions of
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group VIII is a little higher than 109, reaching
around 179 in the sample group E. The age
group XII represents 7-109%. The groups helow
VI and over XII are far more scarce or almost
non-existent. Sample 3, the most northern
sample and taken rather close to the coast, shows
a predominance of the younger age groups (V-249,
and VI-209%).

2. Size Composition (Fig, 6)

The size peak (30-3607) is in the majority
of the samples in the size group 57 em., thereupon
follows either the 62 em. group or the 52 em. group.
These values correspond to the predominance of
age groups IX, X and X[ and in some cases age
group VIII.

In sample 3 the peak is found in the size
group 42 em. (399) corresponding to the pre-

6-199,, 13-18%, and 12-209 respectively. Age dominance of the young age groups V and VI.
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3. Crowth.

Figure 7 shows the growth for the age group:
IV-XII. The growth of the males ig a little less
than that of the females, particularly from the
sixth year. This difference in growth is surely
in relation with the faet that first maturity is
reached more early in the males than in the fe-
males. It can be noted that the individuals of
sample 3 show a somewhat smaller growth which
could be in relation with the fact that this sample

comes from one of the most northern regions.
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4. Sex Ratio.

In sample 3 (younger and smaller individuals)
the males predominate with 6897, in the other
samples the females with 53-6677.

B. Stage of Maturity (Fig. 8)

In August the majority of the males are in
the developing stage (8997) or in the resting stage.
Of the females, 629, are in the after-spawning
stage, the remaining in the resting stage.

In October-November, the percentage of
males in the after-spawning stage is insignifieant.
Nearly all specimens are in the developing stage
and only a small number in the resting stage.
Within these months the number of females in the
after-epawning stage falls from 379, to 3%;. The
numbers in the resting stage also decrease, from
42 to 239%. The developing stages dominate
towards the end of November.
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number of males and females of dif-
farent stages of maturity in the period
Bugust-November (VIII.XI).

8. Age at First Maturity (Fig. 9)

The age at first maturity was determined
from the first spawning ring in the otoliths, All
the cases in which it was not possible to determine
with accuracy the first spawning ring or to verify
its existence are shown as 7",

(enerally, first maturity is achieved between
the 6th and the 10th vear of age, rately in the age
group XI. The majority of the males reach first
maturity in the 7th year, the majority of the
females in the 8th year.

It is to be noted that, as in Subarea 1, diffi-
culties arise as to the interpretation of the first
spawning ring when it 1s at the margin of the
otolith, and more external rings to be used for
comparison do not exist. The percentage of im-
mature individuals {age groups VII and VIII) is
therefore higher {than it ought to be, judging from
observations on the ponads and of otoliths of cod
of higher ages.

7. Weight Data.

Data on individual weights by sex and sizes,
and on weights of livers, intestines and sexual
organs were collected.

C. Subarea 3, Newfoundland, Cod, 1955.

12 samples, around 3,000 specimens, eaught
by a trawler in Subdivision 3K (Belle Isle) in
October-November 1955, were studied. The mesh
gize of the codend used was around 117mm., The
samples consisted for the main part of fish to be
landed, i.e. cateh after discarding. In order to
facilitate the study, the samples were arranged
in regional and seasonal groups.
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1. Age Distribution (Fig. 10)

Around 700 otoliths from 7 samples were
studied, which were arranged in three groups.

The otoliths of cod caught in Subdivision
3K seem to be a little more difficult to interpret
than those from Subareas 1 and 2. In general
the otoliths studied belong to two types: “a” and
“h.

The otoliths of tvpe “a” show more or less
well defined rings. They are relatively homo-
genecous, sometimes with a diffused structure, and
additional rings often oecur. At times the frst
and the scecond rings are broad, composed of a
number of less defined narrow rings. These
otoliths are of a type very close to the otoliths
of the Labrador cod.

The otoliths of type “b” are more difficult
to interpret. The rings are less well defined in
relation to the growth zones. The structure of the
rings is diffused and a number of false rings appear.
The otoliths are of much the same type as those
of eod from Subdivision 3L (the Grand Bank).
Otoliths of type “a” are the most abundant, ap-
proximately 70%;; they are found especially in
the 1947 and 1946 year-classes.

The resulis of otolith readings from the 1955
samples are to be considered as a tentative inter-
pretation, subjected to later eorrections. The
faet thal no data are made available for com-
parison from other years makes the work more
difficult.

In most samples the 1945, 1946 and 1947
vear-clagses predominate (21-249;). 1944 and
1948 year-classes yield around 6-109.

In sample 2 from a fishery more close to the
coast, the 1947 wvear-class predominated with
267, followed by the 1946 vear-class (179) and
the 1944 and 1945 year-classes with around 1497,
the 1948 elass had only 69.

It should be noted that the sample from
Labrador, 1955, also showed a predominance of
the 1947, 1946 and 1945 year-classes. However,
in this subarea the year-class 1948 was rather
abundant.

2. Bize Distribution (Fig. 10}

Bestdes the samples from which otoliths were
taken, five additional samples were studied, but
only as to size,

In nearly all the samples the main peak is in
the 62em. group. Next come, with about equal
percentages, the 57 and 67 em. groups. Only
in two samples do peaks oceur at a smaller size:
i the 57 em., group (sample 7, night fishery) and
in the 52 ¢m. group (sample 3).

3. Growth.

The growth of the males (Fig. 11) is from
about the 7th vear a litile smaller than that of the
females. From the 8th ycar both sexes show a
remarkable deercase in  growth. The small
number of speeimens of group Xl-plus do not
permit a cons deration of the differences In
growth of these older cod.
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It should be noted that the mean sizes found
for the age groups VIII, IX, and X are about the
same; this might be the result of a wrong inter-
pretation of a few of the otoliths. More prob-
ably, however, it results from the existence of
individuals of two growth types in the same age-
group; a slower-growing group, which resembles
the Labrador cod, and a more rapid-growing
group resembling the Grand Bank cod. The
growth data observed being the means for the
two growth types.

4. Sex Ratio.

Data eoncerning sex ratio were only collected
for sample 2 (50% males) and for the groups of
samples 4, 5, 6, and 8, 9 and 11 where there was a
slight predominance of the females (52-5597).
The sex ratio is the opposite of what was observed
for the Labrador cod in 1955 (males 58%,). The
number of observations is, however, too small to
allow definite conclusions.

5. Stage of Maturity (Fig. 12)

In October and November the majority of the
males are in the after-spawning stage (62-65%),
the remainder in the developing stage (21-26%;)
or in the resting stage (12-149,). 959, of the
females are in the developing stage, the remainder
in the after-spawning or resting stages.
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6. First Maturity.

The age at first maturity was determined
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from the study of the otoliths (Figure 13}. Only
the more abundant age-groups are considered.

Generally the identification of the first
spawning ring was more difficult than in the
material from Subareas 1 and 2. The consider-
ations referring to the interpretation of the peri-
pheral rings are identical to those for the W.
Greenland cod.

First maturity appears between the 6th and
the 10th year, most commonly in the 7th and 8th
years. The females become mature 2 little later
than the males, having a tendency to attain first
maturity only in the 8th year.
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Fig. 13. Cod, Subdivision 3K, 1955. Percentage

number of males (shaded columns) and
females (white columns) spawning for
the first time at various ages (5-10
years). O indicates no spawning mark.

1. Weight Data.

Observations of total weight were carried out
on 269 individuals. No notable difference be-
tween the weight of males and females within
the same size groups occurred.
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VIII. Spanish Research Report, 1956

RESEARCHES CARRIED OUT ON BOARD THE TRAWLERS “SANTA INES” AND “SANTA CELIA”
IN SUBDIVISION 3N, GRAND BANK OF NEWFOUNDLAND, SEPTEMBER, 1956.

By PR. ALFONSC ROJO

Introduction

The studics earried out on hoard the Spanish
commercial fishing vessels in 1956 were mainly
concerned with cod, Gadus callarias L., and had-
dock, Melanogrammus aeglefinus (L), the two
species principally caught by the Spanish vessels.

The trawls used by both vessels (of the fishing
company PEBSA) are identical in material and
design, and manufactured from No. 4 manila.
When measured by means of a calibrator (Scot-
tish Spring Gauge) the meshes measure 120.6 mm.,
internal diagonal measurcment when the net is
new and dry, and around 110 mm. after use.

Place and Season of Fishery. The area
investigated was Subdivision 3N, on the Grand
Bank of Newfoundland, hetween 44°17" and 45°
54'N. Lat. and 50°03" and 51°15° W. Long.,
northwest of the Plateau of the Grand Bank.
The same region was studied in 1954 during June
and July. The 1955 cruise also took place in
much the same arca. The results of these three
vears are therefore comparable. The duration
of the eruise was three weeks during the month
of September, 1956.

Particulars about the Commercial
Fishery. During August, September and part of
October, twelve Spanish vessels were fishing in
the area, however, under changing conditions.
At the end of August, when the campaign started,
cod and haddock were caught. The cod were
small and much mixed with haddock, but during
September and the first half of October the cod
inereased in quantity and in quality. About the
middle of October the cod disappeared from the
region. The haddocek, on the contrary, was de-
ereasing in quantity during September and it was
very scarce towards the end of the month. The
size of the haddock inereased during the month.

A. Cod.

Size. The samples were taken on board the
two trawlers by the author when the fish eame on
deck. 'The length was measured from the snout
to the fork of the tail fin; the measurements were

later grouped in 3 em. groups. Curves of per-
centage length distribution for the samples of the
separate days, and for all samples together are
given in Fig. 1. A total of 3,400 specimens were
measured.
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Fig. 1. Cod, Grand Bank of Newfoundland, Sub-
division 3N, 1-18 September, 1856, daily
variations in size distribution by 3em
groups. For each curve are given date,
number of specimens and mean length.



The mean size of the samples varied from
day to day with a tendency to increase during the
campaign. The equation of this tendency has
been found to be as follows: y=46.743 + 0.81X.

The total mean of the samples 1s 52.31 em.
The mean size varies from day to day between
42.38 and 62.24 c¢m., these sizes being found on
the first and the last day of the sampling. This
seems to indicate migration through the region
during the cruise.

A summary of the study of the size of the cod
in Subdivision 3N in 1954, 1955 and 1956 is
given in Fig. 2. The mean size increased, be-
tween 1954 and 1955, from 53 to 58.5 e¢m., and
between 1955 (June-July) and 1956 (September)
the two peaks of 41 and 62 em. were displaced
to 50 and 71 em. respectively. These changes
in mean size correspond to changes in age compo-
gition over the same years.

% 2N, 1954, Juredudr

20 2590 spec. -
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10 3N,1955, Jume-July

1 ]
3N, 1955, June -July
4072 spec. |
111
3N.1956, epl.
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Fig. 2. Cod, Grand Bank of Newfoundland, Sub-
division 3N, length frequency curves for
the years 1954, 55, and 56, by 3¢m groups.
The sample 3N, 1855, June-duly, 2475

spec. was measured by O. Rodriguez.

In 1955 three eruises were made in April-
May. The results were not then reported to the
Commission because the main attention of the
Spanish researches that year was eentred on the
haddock. Therefore the ecurves from that year
are given now (Fig. 3).

1. Subdivision 30. The samples were taken
in February and April. The mean size in Febru-
ary was 59 cm. and in April as mueh as 71 em.
An increase in size during the campaign was also
found in September of 1956,

59

Fig. 3. Cod, length frequency curves {3 cm
groups) 1985. A-—Subdivision 4V April;
B—3L April-May; C—30 April-May; D—
3N June. Discarded part (below c¢ca
40 em) of sample shaded.

2. Subdivision 3L. The samples were
taken in May. The size peak Is in the 59 em.
length group. An inerease in size during the
period of investigation also oceurs in this case,
but the stocks are more uniform. The scareity
of small sized fish is apparent,

3. Subdivision 4V. The fishery was carried
out in April. Only one sample of 708 specimens
was taken; the size was 50 em., which corresponds
to the small commercial eulling.

4. Subdivision 3N. This subdivision aceounts
for by far the greatest proportion of small cod.
The size peak was only 41 ¢m. Many specimens
of one year's age were found in the stomachs of
the adult cod.

Growth Rate. Curves of growth for cod
in the Subdivision 3N were calculated from data
collected in the eampaigns July-August, 1955 and
SBeptember 1956. (Fig. 4) All the data come
from an area within half a degrec of 44°N. and
50°W.

Although the samples were collected with a
month’s difference in time, both curves coincide
up to the eleventh year. Thercafter, they diverge
and there are discrepancies due to the searce
nunther of specimens. On the whole the growth
rates from the 1955 samples are higher than those
of the 1956 samples.

Quantity of Cod Discarded. It is difficnlt
to estimate the quantity of cod discarded by the
Spanish fishing fleet of 30 trawlers and an addi-
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tional number of pair trawlers, as the captains
only note the quantities of fish of each size
category placed in the holds.

Figure 3 gives the percentages of cod below
commerecial size (ea. 40 em.) in samples from 1955.
These percentages vary considerably according

to the area and season. From the following
table it appears that the quantities discarded in
gummer are much larger than those discarded in
spring. The reason is that in the spring the
stock on the banks is composed of adult spawning
specimens, while in summer the population is
more heterogeneous.

COD. Percentage Number of Specimens Discarded
{srmaller than 40 cms.)

1954 1955 1956
3L 1.899%,
Spring 30 0.489%,
4v 0.56%
Summer 3N 20 169, 8.7
Mean Sizes for the same Cruises
SL 59 ems.
Spring 30 59-65 ems.
4V 50 ems.
Summer 3N 51-55 ems, 39-41 crms. 49.52 ems.
cm * % 1646
140F o—e 1955, July-Aug. . o0k 1949 Mavch 1953 -
39 gpec. ]

L ¢---+ 1956, Sept.
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Fig. 4. Cod, Subdivision 3N. Growth curves for

1955 and 1956.

Age Distribution of Cod. Otoliths of 600
specimens from Subdivision 3N, September 1956,
were used for the study of age. In the majority
of cases it was easy to count the age. The largest

10
Moo, .0,

or % June 1954

2 w 284 cpec. |
101 T
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“r %"é 187 spec. i
10F .
_l A ﬂnf..?é’..
20F %57 July 1955 -
10k —l%}l- %ﬂ 335 spec. ]
i nr'\. T e — W Y- -
i 1951 Sept. 1956

Cod, Subdivision 3N. Age distribution
in samples from 1953, 54, 55, and 56.

percentage was found for age-group V, followed
by age-groups IV and VI. Figure 5 shows the
age distribution of the material from the years
1953, 1954, 1955 and 1956. The 1949 year-class



predominated only in 1954 and June 1955, al-
though it is still rather well represented in the
later catches. In 1953 it oecupied the second
place, after the 1946 year-class. The 1951 year-
class was well represented in 1955 and 1956,
This year-class also appeared good for haddock.

Sex and Maturity. In September only
immature specimens, apart from two males of
maturity IV and V, or specimens which already
had spawned in the preceding spring were found.
The material was sorted m two categories, im-
mature and mature:

Immature 236 individuals or 37.949;

Mature 384 ' ., 61.73%
Stage IV 1 " » 0.168%
Stage V 1 » » 0.16%

TFotal 622

The males and the females are found practi-
cally in the same proportion in the stock, 48.99
and 51.19%,.

Figure 6 shows the distribution of sexual
maturity. The curve indicates that at 50 cm.
509, were mature. All individuals over 70 em.
were mature.
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Cod, Subdivision 3N, September 1956.
Percentage of mature cod by 3cm groups.

Fig. 6.

Stomach Contents. The preferred food
of the eod a- this time in this area is the capelin
(Mallotus willosus O.F.M.), However, other
species were also found in the stomachs. On the
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11th of September it was impossible fo fish owing
to a hurricane, and a change in the feeding of the
cod oecurred from this date. In the cod caught
before the 11th of September 61 percent (346
speeimens) had empty stomachs,

The amount of food found in the cod was
very scarce even if the stomachs are noted as
“full”, and the species eaten were the common
mussel, haddock, spider crabs, sea urchins, her-
mit crabs, prawn, Ammodytes americanus in small
numbers, annelids, actinians, plaice, whelks and

clams; all slow-moving animals living on the
bottom,

After the 11th of September the picture of
feeding changed completely, hand in hand with
an increase of the stock until the first days of
October. The number of cod with a full stomach
had increased from 39 to 61%, (276 specimens).

The only speecies found in the stomach from
12th September and onwards was the capelin,
and in very large quantities. The effect of the
hurricane on the capelin was to make it seek
deeper waters, and the cod followed. During the
time after the hurricane a vertical displacement
of the cod towards deeper waters was observed
through the fishery.

Parasitism. The number of specimens with
parasites was small in this subdivision. Only
external parasites (Clavella and Lernaeocera) were
found. Of 625 specimens examined three were
infected with Lernaeocera and 46 with Clavella.

B. Haddochk.

Size. The size of the haddoek, as well as
that of the cod, inereased during the month of
investigation; its abundance, however, decreased
during the same period.

In September a total of 2,422 specimens were
measured. Of these 56.79; were discarded as
being too small for the fishing industry.

The length curves for the samples taken sinee
1954 in Subdvision 3N (Grand Banks} are shown
in Figure 7.

In 1954 two rich year-classes, 1940 and 1946,
showed as peaks in the curve. In July-August
and December, 1955 the 1949 year-class was stili
rich; the three year old 1952 year-class was enter-
ing the fishery. In September 1956 there was
only one peak con the length distribution eurve,
eorresponding to the 1952 year-class. This year-
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class will probably play a considerable role in
the fishery of 1957.
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Fig. 7. Haddock, Subdivision 3N, Length dis-

tribution curves of samples taken in

1954, 5§, and 56.

Age. Scales of 91 of the 2,422 haddock
megsured were taken for age determination.

Using these 91 speeimens the age distribu-
tion of the total specimens measured (2,422) were
caleulated. The same procedure was used for
the samples from the previous yvears. Figure 8
is based on these calculations. It shows the com-
parative strength of the year-classes in the three
yvears 1954, 1955 and 1956. The 1949 and 1952
vear-classes predominale; in 1956 the young 1953
vear-class was fairly well represented.

Maturity. Of the individuals investigated
35 specimens were immature and 56 specimens
mature. The percentage of males was 43.

Stomach Contents. Ninety one specimens

were examined for stomach content; of these 30
individuals or 339, had full stomachs.
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Fig. 8. Calculated age distribution for all had-

dock measured in 1954, 55, and 56.

IX. United Kingdom Research Report, 1956

By C. E. LUCAS anD R. W. WIMPENNY

Landings and effort for the various subdivisions worked by English trawlers in respeet of cod and

all species are shown below:

Hours Cod All Fish
Vovages Fishing metric tons metric tons
Subarea 1
Subdivision F 11 889 1335.79 1390.40
Subarea 3 :
Subdivision P 1 951 126.85! 534.921
Subdivision N 1 1080 204 .331 456 .43t

laslanded. The cod would be fillets and therefore from 3§ to 4 of the fresh pound weight.
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Fig. 1. Cod, Subdivision 1F, Length distribu-
tion by 5 cm groups of 986 gpecimens
caught by English trawlers in 1956.
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986 cod length measurements are available
from Subarea 1, Subdivision F. They are reported
in 5 cm. length-groups, raised numbers to land-
ings and as percentages.

Figure 1 gives the length distribution in
5 em. groups as percentages of raised numbers.
The material in tabular form is being published
in LCN.AF's “Sampling Yearbook,” Vol. I,
1956.

No otolith readings were carried out on
material from the Commission’s area in 1956,
but observaiion is being maintained on fish stocks,
particularly halibut stocks, in the waters to the
north-east of the Commiission's area and it is
likely that work in these waters will be intensified
during 1957.

X. United States Research, 1956

By HERBERT W. GRAHAM
CHIEF, NORTH ATLANTIC FISHERY INVESTIGATIONS

SUBAREA 5

Haddock (Melanogrammus aeglefinus (L.} )

Georges Bank Population in 1856. Land-
ings of large haddock surpassed those of serod for
the first time since 1950. The 1954 year-class
entered the fishery two months later than usual.
Scrod were thus available for a shorter period.
This and the selectivity of the large mesh were
ehiefly instrumental in changing the serod-
haddock ratio.

LANDINGS OF HADDOCK FROM GEORGES BANK
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Fig. 1. Landings of haddock (scrod and large)
from George's Bank, 1931-55.

Stock Definition. About 700 trawl caught
haddock were tagged on Georges Bank with

yellow Petersen disks on the left opercle. This
tagging will supplement results obtained from
earlier taggings of 1,870 haddock in the waters off
Cape Cod.

Underwater Television. The behaviour
and escapement of haddock, and other fish, were
observed by means of a television camera rigged
in the cod end of a standard otter trawl in ex-
periments carried out from the research vessel
Albatross II1 in November, 1956,

Effects of Mesh Regulation. A study of
the effect of the large mesh on the yield of the
1952 year-elass is eontinuing. Fish landed from
this year-class have averaged 15 percent heavier
than fish landed from the 1948 and 1950 year-
clagses. Growth studies show no change in
growth rate, so the inerease is attributed to the
selective action of the large mesh. Compared
to the 1950 vear-class, which was of equal magni-
tude, the yield of the 1952 year-class shows an
uncorrected advantage for the large mesh of 32
perecent. Correeted for differences in the amounts
of fishing, the advantage for the large mesh is
estimated to be 42 percent.



64

Average weight in pounds, by age and season, for the 1952 year-class compared to average for the

1948 and 1950 year-classes.

Age 1 3

Season D A B C D A B (o] D
1952 1.15 1 56 1.25 1.70 1.69 1.01 1.78 2.20 2.56
1948

1950 } 1.15 1.24 1.15 1.38 1.46 1.64 1.62 2.07 2.26

The sea sampling program is continuing.
The data collected during the four years of this
program, together with a new method being
tested for obtaining haddoek diseard information,
indicate it may be possible to discontinue this
program in the near future.

Amendment to the Mesh Regulation.
An amendment to Title 50, C.F.R., part 155, was
proposed by the fishing industry. The amend-
ment would aliow mixed fishery trawlers to use
small mesh gear in taking haddock provided the
annual cateh of haddock does not exceed ten
perceut of their total annual cateh of trawl-caught
fish. The amendment is regarded as an experi-
ment to go into effect in 1957 for two years, with
a review at the end of the first year.

Food Habits. During the past year studies
were continued on the feeding habits of haddock.
Emphasis has been placed on the two main ob-
jectives of this work: detection of annual
differences of the diet of haddock and completion
of a survey of Georges Bank to determine ben-
thonic and areal variations in food organisms.

The survey of the Georges Bank area covered
sixty-eight stations spaced 15 miles apart. Bot-
tom samples were obtained with the Petersen
sampler, Van Veen grah, Digby seallop dredge,
rocker-type and mud-type quahog dredges.

Sampling by means of a sled-mounted ring
net showed that many food organisms important
to the diet of haddoek are found in the water
stratum that lies between one and four feet above
the hottom.

Gross differenees in the bottom fauna were
found from one area to another. In general,
the areas rich in food are the same areas where the
commercial fishing fleets concentrate their efforts.

Drift of Eggs and Larvae. Six cruises
were completed during 1956 for the survey of eggs,
larvae and pre-ring haddock. Data from the
areas of Georges Bank, Browns Bank and the
Gulf of Maine were analyzed.

Observations on the drift of eggs and larvae,
supplemented by information from drift bottle
returns, indieate that water movements were
similar to 1953 when many eges and larvae were
carried off the bank, a poor year-class resulting.
The survey by otter trawl in September for pre-
ring haddock showed the young fish were nowhere
abundant and a poor 1956 year-class 15 indicated.

Redfish (Secbastes marinus (L.) )

Redfish landings during the calendar year
of 1956 were 152.6 million pounds (69,218 metric
tons), a decrease of almost six million pounds
(2,700 metric tons) from the 19535 total. The
fishery in the Gulf of St. Lawrence declined con-
siderably with a decreasing cateh per day. The
landings and ecatech per day from the Gulf of

Maine and Grand Banks inereased slightly while
those from the Nova Scotian banks increased 30
percent from the 1955 value. In some regions
along the Nova Scotian banks the catch per day
was almost twice the value it had been in 1955,

The first step in studying the migrations of
redfish was undertaken in the fall at Eastport,
Maine, when it was discovered that these fish
ecome to the surface there to feed on shrimp around
the docks. The tagging of 3,385 fish was aceom-
plished by hook and line fishing, using shrimp
or small herring for bait. The tagged fish ranged
in length from 13 to 34 em. with the mode at
20 em. This is close to the size ecomposition of
the fish found in the deep waters of the Gulf of
Maine. During the subsequent fourteen wecks
185 were recovered at the tagging site by hook
and line fishing, all in excellent condition. The
average growth shown by the tagged fish during
this pertod was about 2 mm,

The age and growth of redfish has been
studied extensively in the Commission Subareas 3,
4 and 5, The Barents Sea growth rate appears
to be typical of the growth of Sebastes on most
of the eastern North Atlantic fishing grounds, and
is much greater than that of the Gulf of Maine



redfish. Preliminary results from the Grand
Banks redfish study show the growth rate to be
considerably less than that for the Gulf of Maine
redfish,

At present, the racial studies suggest that
all of the commercial landings of redfish from the
Newfoundland to New England area are from a
similar stock. It is not yet clear how this group
of Sebastes compares with the typical “marinus”
and “menfella” forms of the Barents Sea region.
Further study of the morphometric and meristic

characteristics is being developed with the coop-
eration of Canadian biologists.

Cod (Gadus callarias 1.)

During the past year study of the eod in
Subarea 5 progressed. Relurns from the ecod
tagged off the New Jersey coast are approaching
ten percent and indieate little or no mixing of these
fish with the more northern stocks. The effec-
tive northeastern limit of these fish is enclosed
within 42°N., 69°W. About one hundred cod
were tagged from ofter trawls on Georges Bank
in December to further this phase of the investi-
gation.

A study of monthly statistics kept since 1932
indicates a change in the distribution of cod on
Georges Bank, both with regard to area and to
depth. Indications are that this change may be
associated with the warming trend in recent years.

Work is confinuing on a bibliography of cod
of the Northwest Atlantie. Approximately four
hundred pertinent papers have been abstraeted
on punch cards.

Silver Hake (Merluccius bilinearis (Mitchell) )

Analyses of the New KEngland landings and
catches per hour for the five year period from 1951
through 1955 show a decline in the inshore land-
ings and the amount of fishing by small otter
trawlers and an increase in offshore fishing by
medium otter trawlers.

In 1955 a fishing ground on the northwest
edge of Georges Bank was heavily exploited and
contributed over one-fifth of the total landings
of silver hake for New Kngland. The southern
New England stock has been inereasingly exploited
for industrial purposes. The bulk of these
catches are one- and two-year-old fish.
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The ageing of silver hake by determining the
number of rings in otoliths appears to be the most
satisfactory method. The otoliths are clear and
the rings well defined in whole mounts, indieating
seasonal growth. Current studies indicate that
the first and seecond rings are apparently laid
down during the first year and single rings in
subsequent years.

Age-length composition by sex shows that
females grow faster, are larger, and live longer
than males.

Meristic counts and body proportions would
seem to show two stocks of silver hake popula-
tions; one in southern New Ingland waters and
the other in the Gulf of Maine.

A three-week survey cruise was conducted
with the Albatress 111 in New England waters in
November. Age and growth as well as racial
data colleeted on the cruise have shed considerable
light on the life history and distribution of the
silver hake in the New England waters.

Flounder.

The status of the flounder fishery remained
stable during the past year. The decline of the
vellowtail flounder (Limanda ferruginea (Storer) )
was offset by the increased landings of blackback
flounder (Pseudopleuroncctes americanus (Walb.) )
and more particularly the fluke (Paralichihys
dentatus {L.) ).

Progress has been made on the study of age
determination and growth rates.

Industrial Fishery.

Abundancee of industrial species, principally
red hake { Urophycis chuss (Walb.) ), remained
high and has contributed to a new peak in landings
for this mixed fishery. There is no indication
that an over-fishing problem will be created by a
proposed expansion in the processing industry.

Efforts are continuing to determine reliably
the age composition of the red hake catch from
monthly length frequency distributions,

A hydrographie survey of paris of the New
England industrial fishing ground is continuing.
Regular sampling of industrial catches and life
history information is being accumulated for the
principal species in this fishery.
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Hydrography.

Hydrographie research by the U.S.A. in the
convention area was carried out by three agencies:
U.S. Coast Guard, Fish and Wildlife Service and
the Woods Hole Oceanographic Institution,

A. The U. S. Coast Guard, as the agency
operating the International Ice Patrol, examined
the temperature and salinity distribution from the
surface to about 1500 meters in network surveys
off the eastern and southern slopes of the Grand
Banks from Flemish Cap o the Tail of the Banks
in Aprl and again in May; in the northeastern
slope from Flemish Cap to and including the
Bonavista triangle in June. A post season cruise
during July again oceupied the Bonavista tri-
angle and a section across the Labrador Sea from
South Wolf Island, Labrador, to Cape Farewell
Greenland. The latter section! was oceupied
from surface to bottom. These data will be
published in U.S. Coast Guard Bulletin No. 42
which is expeeted to appear in print toward the
end of 1957.

B. The Fish and Wildlife Service (North
Atlantic Fishery Investigations) in conneetion
with surveys of haddock eggs and larvae has
collected temperature (bathythermograph) and
surface salinity data in Subarea 5 during the period
late February to late Jume. Over 4,500 drift
bottles were strewn over the whole of the Gulf
of Maine and Georges Bank area in the course of
these five cruises. Four hundred returns have
been received to date.

C. The Fish and Wildlife Service (Herring
Investigations Laboratory) has undertaken a
joint study with the Fisheries Researeh Board of
Canada and in the course of that study, has taken
bathythermograph observations throughout the
whole of the Bay of Fundy and the Gulf of Maine
during the latter parts of September, October and
November. Nearly 4,000 drift bottles were set
adrift during the period from which there have
been 120 returns to date.

D. The Woods Hole Oceanographic Insti-
tution, under contract with the Fish and Wildlife

Service, has tabulated historical femperature
records, established oceanographic observation
posts, examined all of the drift bottle returns from
the Gulf of Maine arca since 1930 and developed
and employed a new telemetering device.

The daily records of surface water tempera-
ture at shore stations, lighthouses and lightships
along the Atlantic Seaboard of the U. 8. have
been tabulated as monthly and annual means for
the period of record. This comprises 29 locations
in Subarea 5. (Bumpus, D.F., Surface water temp-
erature along the Atlantic and Gulf Coasts of the
United States, (in prep.).

Twelve lightship stations from Maine to
Florida were equipped at the end of 1955 as Oceano-
graphic Observation Posts to colleet surface
temperature and salinity observations daily,
bathythermograph drops daily and bottom water
samples weekly. Including lightships, U. 8.
Coast and Geodetic Survey Tide Stations and
cooperating observers, there are 15 locations in
Subarea 5 from which datly surface water temp-
erature readings are available for 1956

Analysis of drift bottle experiments conducted
in 1931, '32, '33, '34, ’53, '55 and '56 (12,751
releases—1,200 returns) has been completed.
(Day, C. G., Drift bottle studies over the Gulf of
Maine and Georges Bank. Woods Hole Oceano-
graphic Institution, Ref. No. 57-1. Unpublished
MS.)

A new devies, a transponding drift buoy,
has been developed. This instrument may be
used to telemeter temperature or current data,
or as a drifting radio beacon for the study of tidal
or non-tidal currents. Experiments to study the
non-tidal drift in the Bay of Fundy were con-
ducted during the first two weeks of October,
November and December. (D. F. Bumpus, J.
Chase, C. G. Day, D. H. Frantz, Jr., D. D.
Ketchum and R. (. Walden. A new technique
for studying non-tidal drift with results of experi-
ments off Gay Head, Massachusetts and in the
Bay of Fundy. Woods Hole Oceanographic
Tustitution. Ref. No, 57-2. Unpublished MS.).

LBy courtesy of the U.S, Coast Guard the data from this section were circulated in graphic form within ICNAF on 15 Oct. 1956 (Serial No. 425}, —

The Secretariat.
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Appendix to United States Research, 1956

CONVERSION OF TOTAL LENGTH TO FORK LENGTH
FOR SUBDIVISION 5Z HADDOCK

ROBERT LIVINGSTONE, Jr.

At the 6th annual meeting of ICNAF, the
Standing Committee on Hesearch and Statistics
recommended that a standard method be em-
ployed by all member countries for measuring fish,
The committee recommended: fork length (maxi-
mum length from tip of jaw fo median ray of
caudal fin) recorded to the nearest eentimeter

or millimeter.

L1e comumittee further reeommended that all

ot oo be bt by ICNAT o tho

basis of the standard method and that Ifish

measurements recorded in any other way should
be converted to the standard.

The purpose of this study is to present data
for the Commission’s use in converting total
lengths of haddock to fork length. Total length
is constdered as the length from the tip of the
snout to the end of the upper eaundal rays with
the tail in a natural position. All measurements
were recorded in millimeters.

Our data were collected m 1930 aboard a
commercial trawler fishing in Subdivision 5Z.
Measurements of fork length and total length of
330 fish from 13 sumnples were compared hy re-
gression analyses to obtain a eonversion equation.
The data and derived regression line are shown
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Fig. 1. Relation of total length (X) to fork
length (Y) for Subdivision 5Z haddoch.

in Figure 1. Fork lengths have been calculated
from total lengths where Y = fork length and
X = total length, for each centimeter interval
by the regression formula (Y 4+ 0.944 = 0.58)
and listed in the Table 1. (The original data are
filed).

- TABLE l. FOR CHANGING TOTAL LENGTH TO FORK LENGTH FOR SUBAREA 5Z HADDOCK

Total Estimated Total Fork Total Fork Total Fork
Length Fork Length Length Length Length Length Length Length
{in em.) {in em.)

20 19.5 37 35.5 54 51.6 71 67.6
21 20.4 358 36.5 55 52.5 72 68.6
22 21.4 39 37.4 56 53.5 73 69.5
23 22.3 40 38.4 57 hd.4 74 70.5
24 23.2 41 39.3 58 55.4 75 71.4
25 24.2 42 40.3 59 56.3 76 72.4
26 25.1 43 41.2 60 57.3 77 73.3
27 26.1 44 421 61 58.2 78 74.2
28 27.0 45 43.1 62 59.1 79 75.2
29 28.0 46 44.0 63 60.1 80 76.1
30 28.9 47 45.0 64 61.0 81 77.1
31 20.9 48 45.9 65 62.0 82 78.0
32 30.8 49 46.9 66 62.9 83 79.0
23 318 50 47.8 67 63.9 R4 79.49
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A similar study has been made for Grand
Banks haddoek in 1955, (Rejo, Doc. No. 13,
ICNAF 6tk Ann. Meet.,). Rojo derived a factor
of 0.965 for conversion of total length to fork
length. Our caleulations for Georges Bank

vielded a factor of 0.944. A fish of 50 em. for
example, would be converted to 47.8 cm. with
our equation and 48.2 with Rojo’s faetor.
Whether this difference is significant can only be
determined by further research.

PART 3

B. Compilation of Resecarch Reports by Subareas 1956

By ERIK M. POULSEN

Summarics of researches carried out in 1956
were reported by Canada, Denmark, France,
(ermany, lecland, Norway, Portugal, Spain,
United Kingdom and United States. The reports
appear in a somewhat changed form this year,
nwing to the fact, that tables including data on
length, age, etc., of fish caught by commercial
gears have been removed from the reports to
the newly cstablished ““Sampling Yearbook.”

The table below shows the distribution of

researches by subareas and countries (++ indicates
researches from special research vessels, + re-
searches from other state vessels or commercial

vessels)

Subarea 1 2 3§ ¢4 §

sk Hi i

Denmark T+

France -} +
(lermany +

Teeland +

Norway + -+

Portugal + + 1+

Spain +

United Kingdom 4+

United States + + + 4+ ++
SUBAREA 1.
Research vessel “Dana’” (Denmark) July-
August.

Research cutters “Adolf Jensen,” “Tornaq’
and “Immanuel” (Denmark) over the year.
Commercial fishing vessels (Germany),
spring-summer.

Commercial fishing vessels (Teeland), spring-
autumn.

Commereial fishing vessels (Norway) summer.
Hospital ship “Gil Eannes” (Portugal) sum-
mer.

Commereial fishing vessels (Portugal) summer.
Commercial fishing vessels (U.K.).
Hydrographic observations {US. Coast
Guard).

A. Hydrography.

Sections: Hamilton Bank-Cape Farvel, 15-20
July, U.S.A.
Off Cape Farvel, 1-10 Aug., Denmark.
Off Frederikshab, 10-11 July, Den-
mark.
Dana Bank, 16 July, Norway.
Fiskenaes Bank, 17 July, Norway.

Dl Deck, 1612 ok, Deamank
Banan Ba.nk] 0] ulﬁ Norway.

Lille Hellefiske Bank, 1020 July,

Denmarl,

N. Lille Hellefiske Bank, 22 July,
Norway.

Off Holsteinshorg, 21-23 July, Den-
mark.

Holsteinsborg Deep, 24 July, Norway.

Off Egedesminde, 23-24 July, Denmark.
Fixed station at entrance to Godthib Fjord,
through the year, Denmark.

The water fomperature was genecrally a
little higher than in 1955 in the eastern part of
the subarea. *Storis” was nearly absent in the
summer of 1956, in 1955 it was present in great
quantities. Warmer Atlantic water was found
north to Lille Hellefiske Bank in thicker layers
than for many vears. The surface temperature
in summer was about normal up to Store Helle-
fiske Bank where it was slightly below normal.
In May-June the surface temperature was below



In the Davis Strait proper, west of the banks,
eonsiderable masses of cold water were present.
The Arctie Baffin Land current reached farther

east than usually, and the same was the case
with the “West Ice.”

A comparison of the water temperature on
and off Fylla Bank in the years 1954, 55 and 56
18 shown in Figure 1 which gives temperature
curves from the Danish seetions in these years.
The sections were worked on very nearly the same
dates in the three years, viz. 21-22 July 1934,
22 July 1955 and 16-18 July 1956. In 1954 there

was a small tongue of below +1° water close to
the western slope of the bank. In 1955 such cold
water reached to close to the surface and stretehod

far westwards from the bank. In 1956, however,

water helow 11 W&S| Only found m the most
westert artofthe scfion (he Labrador cunent)
Fylla Bank and tts westemn slope was eovened by

water of between +2 and +3° and west of the

bank water of more than +2° was found right
from bottom to surface, The surface water was
constderably warmer in 1956 than in 1955, in
the eastern part of the section over 5-6° in 1956,
against in 1955 only below +3°.

e e
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200

16-18 July
19356

Fig. 1. Comparison of water temperatures on
and off Fylla Bank in 1954, 55, and 56.
Water masses below 4 1°C shaded.

B. Cod.

The numbers of cod larvae were as in 1954

ardd TOEE <vartr arinalle tha m111 hewe v 20 »atr 14 oa
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haul with a 2m. stramin net were in the later years
as follows:

1950 1951 1952 1853 1954 1935 1956
No. 8 ! 16 41 13 1.3 1.2

The low number of larvae comcides with low
temperature of the more shallow water in May-
June (the spawning season), caused by low air
temperatures.

Investigations 1n fjords and coastal waters
confirmed the observation from last year that the

1953 vear-class is the richest of the year-elasses
younger than 1951. This is in agreement with
the abundance of larvae over the same years.

Age and length distributions of eatehes of
cod from the W. Greenland banks are I‘dpﬂrﬁﬁd by

Denmark Germany, locland, Norway, Pﬂfﬂlg&l
and United Kingdom. Those by Denmgrl

Norway and porfugal are fully separated by sub-
divisions and are compiled in Figure 2. The

1947 year-class - 9 year old cod predominate in
the catches as in 1955. Of the older year-classes
the 1942 still is of importance, contributing
around 89 by number. The 1945 year-class
is rather poor in the northern and eentral subdi-
vigions, but in the southernmost Subdivision F'itis
by far the richest, 359, against only 219 for the
1947 year-class. In 1955 it contributed only some
2097, against the 349, of the 1947 year-class.
This reversal of these two year-classes might he
caused by migrations, of the 1945 year-class from
the central regions to 1F and/or by the 1947 year-
class from 1F fo the central regions, i.e. for both
vear-classes migrations back to their home. The
young, rich 1950 year-class has greatly increased
in importance; in the northern area, 1B, it is
with 349 the richest, in C, D and E it is fairly
rich; in 1F it is, however, searce. This fact
supports the view that the South Greenland
waters have more or less their own cod stock.

No samples are reported from Subdivision
1A, the most northern. It is to be hoped that
countries fishing in 1A will make a special effort
to sample this the most northern area for cod
fishing.

SUBAREA 2.
Research vessel “Investigator II”, Canada,
August.
Commerecial fishing vessels, Portugal, Aug.
and Nov.

Hydrographie observations, U. 8. Coast
(Ayvanwd Tanlar
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Percentage age frequency of cod caught
in Subdivisions 1B to IF in the summer
1956 by Denmark (coastal area and #ords
excluded), Norway, and Portugal. Vari-
ous gears.

A. Hydrography.

1 section across Hamilton Inlet Bank, August,
i DR, N

1 section Hamilton Inlet Bank-Cape Farvel,
July, U. 8. Coast Guard.

The temperature of the surface layers were
similar to those in 1955. At intermediate
depths (50-100 m) the water mass below -1°
was of somewhat greater extent than in 1955.
The decper water masses east of the baunk,
150-500 m, were a little warmer than in 1955.

B. Cod.

Cod from the Portuguese trawl eatehes in 2J
mm August and November were investigated.
Figure 3 shows the age-distribution of the Portu-
guese samples in 1956 compared to 1955, In 1956
age-groups IX and X predominate, closely fol-
lowed by VIII and XI. Cod of more than I3
vears, are scarce, and scarcer than in W. Green-
land waters. The fall in abundance from middle
aged cod to older ages (XI to XII in 1955, and
XII to XIII in 1956) is rather steep. As the
fishery is not very strong and as there is no reason
to believe that it espeeially should affect just
these year-classes, the steep fall may be taken as
an indication of an emigration from the subarea

of these older cod. The Portuguese rescarches
show that part of the cod in the northern area of

Subarea 3 resembles the slowgrowing Labrador
cod.
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Fig. 3. Age distribution of Portuguese samples

of cod caught by trawl in Subdivision 2J
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C. Redfish.

(lanadian rcsearches in the area east of
Hamilton Bank (150-300 fathoms) showed that
more than 997 of the stock was made up by the
small type Sebastes marinus mentella; S. marinus
marinus thus was exceedingly scarce.

SUBAREA 3.

Various research vessels, Canada, over the
year.,

Frigate “I’Aventure”, France, May-June.
Hospital ship “Gil Eannes”’, Portugal, spring-
autumn.

Commerecial fishing vessels, Portugal, spring-
autumn,

Commercial fishing vessels, Spain, spring-
autumn.

Hydrographic observations, U.S.A., over the
vear.

A. Hydrography.

5 sections off the Newfoundland eoast, July-
Aug., Canada (results of the St. John's-
Flemish Cap section reported).

1 section off the Avalon Peninsula, May,
France.

1 section of the channel between St. Pierre
Bank and the Grand Bank, May, France.
(Results of the French sections not reported).
Observations in connection with commercial
fishery, Portugal.

Observations in connection with commereial
fishery, Spain.

Obscrvations, over the year, U.S.A.

The Canadian section St. John's-Flemish
Cap was as in 1955 taken in the latter ten days
of July. The temperatures were nearly the same
in both years, However, the hottom water over
the central part of the Grand Bank was slightly
warmer in 1956 than in 1955.

B. Cod.

Canadian researches were concerned mainly
with age and growth and other population
studies.

Samples of eod from the Portuguese fishing
fleet were collected and investigated; the rosults
have not yet been worked up. However, resulis
from similar samplings in 1955 are summarized
in the 1956 Research Report.
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Investigations were earried out by Spain
onboard a commercial trawler in the central
and southern Grand Bank Area, and results re-
ported. In the years 1953, 54, and 55 the 1949
year-class predominated the Spanish ecatches.
During 1955 a new rather rich year-class 1951
appeared in the eateches. In 1956 the 1051 year-
clags predominated, and the older rich 1949 year-
clags had greatly deereased in importance. (see
Fig. 5 in Spanish Res, Rep.). This change n age
caused a decrease In mean size of cod caught as
follows:

1953 — 43.7 em.
1954 -— 54.4 em.
1955 — 57.2 em.
1956 — 52.3 em.,

Experimental hauls with trawls of manila
and nylon and with multiple and single cod ends
were carried out by Franee.

C. Haddock.

Canadian researches showed that on the
Grand Bank and the St. Pierre Bank nearly all
commercially eaught haddock belonged (o the
rich 1949 year-class. On the Grand Bank the
two fairly rich year-classes 1952 and 1953 were
approaching commereial size and the 1955 year
class showed good survival on the Grand Bank
and the St. Pierre Bank.

The Spanish investigations showed about the
same picture, the vear-classes dominating the
catehes being 1949, 1952, and 1953, however with
the 1952 year-class leading, and the two others
closely following. The Spanish researches also
indicated a good survival of the 1955 year-class.

D. Redtfish.

Canadian fishing experiments with trawl
in an arca North of Flemish Cap showed good
fishing possibilities between 200-250 fathoms
depth. It was shown that 2 varieties of redfish
oceur, lhe scarcer shallow-water form Sebastes
marinus marinus and the far more abundant
deeper water form Sebastes marinus mentella.

SUBAREA 4.

Various rescarch wvessels and commerecial
vessels, over the year (Canada).

Frigate “IAventare”, over the year (France).
Various research vessels, over the ycar

(UG.8.A)
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A. Hydrography.

Three sections off Halifax across the Scotian
Shelf, Feb., Aug. and Nov.
Seasonal surveys over the Seotian Shelf, in

the Bay of Fundy and in the St. Lawrence

Bay, observations at shore stations. {Can-
ada).

One section across the Cabot Strait, June,
France.

On the Scotian Shelf the surface water was
colder in 1950 than in 1955; also the cold-water
iayer showed lower temperatures. On the other
hand the warmer Gulf Stream water was nearer
to the slope of the shelf in 1956 than in 1955 (see
Fig. 4).

Fig. 4. Comparison of water temperatures on

the Scatian Shelf off Halifax in August
1955 and 1956.

B. Cod and Haddock.

Only Canada has reported on ils investiga-
tions. Taggings of cod and haddock were carried
out. The ages of haddock were studied jointly
by Canada and U.S.A. The Canadian Report
further deals with the study of landings of cod
and of quantities and sizes of cod discarded.
Experiments on mesh sclection and with double
codends were earried out (see Canadian Research
Report).

Portugal has carried out extensive sampling
in this subarea of its spring fishery, but details
have not yet been reported to the Commission.

SUBAREA 5.

Rescarches were carried out only by the
United States. The investigations were centered
on haddoek and redfish. The cod were studied
not ouly in Subarea 5 but also in its southern area
of distribution off the New Jersey coast. The
sitver hake, Merluccius bilinearis (Mitchell) and
the red hake, Urophycis chuss {(Walb.) were
made the object of intensive studies, the latter
in connection with its greatly increased importance
for the processing industry., The U, S. research
roport finally gives a survey of the extensive

U. 8. hydrographic studies over the whole of the
Convention Area.

ALL SUBAREAS.

A. Hydrography.

Figure 5 shows, based on Canadian, Danish,
Norwegian and U.S.A. observations from the
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Fig. 5. Isotherms (°C) in 50 m. depth in the

Convention Area in the latter half of
July and first half of August 1956 based
on Canadian, Danish, Norwegian and
U.S.A. observations.



latter half of July and first half of August 1956,
the temperature at 50 metres depth in the Con-
vention Area. The main difference between 1955
and 1956 is found m Subarea 1, where the temp-
eratures on and off the central and southern W,
Greenland banks were higher in 1956 than in 1955.
Farther south the reverse was the case; at the
Newfoundland Banks the water mass with temp-
gratures below +1°C reached farther eastwards
from the coast i 1956 than in 1955.

B. Cod.

The age-distribution of cod in 1956 in vartous
parts of the Clonvention Area appears from
Figure 6, which is compiled from data from the
Danish, Norwegian, Portuguese and Spanish
research reports.
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Cod, age distribution in 1956. Subarea
I-——Danish, Norwegian and Portuguese
samples, Subarea 2—Portuguesesamples,
Subarea 3—Spanish samples.

Fig. 6.
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In Subareas 1 and 2 the 1947 year-class pre-
dominates. In the northern and eentral part of
Subarea 1 it is followed by the 1950 year-class, in
the southern part of Subarea 1 by the 1945 year-
elass, and in Subarea 2 very closely by the 1946
year-class.

The Spanish investigations in Subdivision
3N show quite another picture of age-distribution
with the young 1952 and 1951 year-classes con-
stituting the large bulk of the catches. This age-
distribution can, however, not be taken as repre-
sentative for Subarea 3; it 1s representative for the
area, the season, and the fishery from which it
arrives. To make this clear Figure 7 shows age-
distribution of cod caught by Portuguese trawlers
in 1955 in Subdivisions 1D, 2J and 3K. In 3K,
Just as in Subareas 1 and 2, the older year-classes
1945-47 predominate.

The two ecompletely different age-dis-
tributions found for trawl-eaught cod in 3N (1956)
and 3K (1955) show that a valid picture of age-
{and length-) eomposition can only be achieved

through comprehensive sampling, eovering
different seasons, wide areas, and various gears.
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Fig. 7. Cod, age distribution, Portuguese
samples in 1885 from Subdivisions 1D,
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PART 4.

Lists of Scientists and Laboratories

Engaged in the Various Branches of the Commission’s Work

Canada

W. Templeman

A M. Fleming
Marjorie E. Prouse
8. J. Olsen

E. J. S8andeman

T. K. Pitt

R. M. Chilvers

H. J. Squires

V. M. Hodder

J. L. Hart

W. R. Martin

F. D. MeCraclken
Y. Jean

P. M. Powles

A. C. Kohler

D. M. Scott

J. E. Paloheimo
H. B. Hachey

I.. M. Lauzier
W. B. Bailey

N. J. Campbell
A, E. H, Collin
F. Forgeron

R. W. Trites

D. G. MacGregor
A. Marcotte

K. Ronald
P. Montreuil

Denmark
Paul M. Hansen

Sv. Aa. Horsted
J. Nielsen
E. Smidt
&, Vedel Taning

K. P. Andersen
Froede Hermann

Director, groundfish-biology

Groundfish population studies, cod
Groundfish population studies, cod

Research vessel operations, exploratory fishing

Redfish

Plauronactids
Pleuronectids

Plankton, groundfish food
Mathematical statistics
Director '

Groundfish biology, liaison with ICNAF

Groundfish, fishing gear

Cod, plaice

Cod, plaice

Cod, haddock, age and growth
Cod, parasites

Mathematical statisties
Chief Hydrozrapher

Hydrography
Hydrography
Aretie hydrography
Aretic hydrography
Aretice hydrography
Hydrography
Hydrography
Director

Groundfish, parasites
Director

Chief, eond, statistics

Groundfish
Groundfish
Groundfish
Director, redfish, cod

Hydrography
Hydrography

Fisheries Research Board of Canada,
Biological Station,
St. John's, Nfld.

Fisheries Research Board of Canada,
Biological Station,
St. Andrews, N. B.

t4l t L] "
PFisheriezs Research Board of Canada,
Atlantie Oceanographie Group,
St. Andrews, N. B.

Quebec Dept. of Fisheries,
Station de Biologie Marine,
Grande Rivitre,

Gaspe, P. Q.

Quebec Dept. of Fisheries,
Station de Biologie Marine,
Grindstone, Magdalens, P. Q.

Grgnlands Fiskeriunders gzelser,
Charlottenlund Slot,
Charlottenlund.

Danmarks Fiskeri- oy Hav--
unders ggelser. Charlottenlund Slot,
Charlottenlund.



France

P. Dosbrosses

R. Letaconnoux
J. Ancellin

C. Nédelée
A. Gougenheim

Germany

J. Lundbeck

A. Meyer
A. Kotthaus

A. von Brandt

Iceland

Jon Jonsson

Jakob Magnfisson

Unnstein Stefansson
Adalsteinn Sigurdsson
Ingvar Hallgrimsson

Mrs. Thorunn Thordardottir
Ingimar Oskarsson

Italy

Norway

G. Rollefsen

B. Rasmussen
J. Eggvin

8. Olsen

E. Bratberg
B. Berland

Portugal

Tavares de Almeida

Mario Ruivo
G. Quartin
L. Nunes-Ruivo

Cod, haddeck

Haddock
Pleuronectidae, cod, haddock

Redfish
Hydrography

Statistics, linison with ICNAF

Cod, haddock
Redfish

Fishing gear

Director, eod

Redfish
Hydrography
Pleuronectids
Zooplankton
Phytoplankton
Cod, shellfishes

Direetor, cod

Fishery eonsultant, cod

Fishery consultant, hydrography
Fishery eonsultant, halibut
Fishery consultant, redfish
Assistant, parasites

Cod, hydrography

Cod, haddock
Fishes
Parasitoes
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Inst. Secient. at Techn., des Péches
Maritimes, 59 Av. Raymond Poincaré,
Paris XVIE,

Laboratoire de 'Office des Péches,

74 Allée du Mail, La Rochelle.
Laboratoire d’Oceanographie,
Boulogne sur Mer.

Serv, Hydr. do la Marine,

13 Rue de I'Université, Paris.

Bundesforschungsanstalt f{iir Fischerei;
Institut fiir Seefischerel. Nouer Wall 72,
Hamburg 36.

Bundesforschungsanstalt fiir Fischerei;
Biologische Anstalt Helgoland; Abtl.
Hir Fischereibiologie. F.A.- Pust-Platz,
Bremerhaven-F.
Bundesforschungsanstalt fiir Fischersi;
Institut fir Netz- und Materialfor-
sehung, Neuer Wall 72, Hamburg 36.

Atvinnudeild Héaskélans Fiskideild,
Borgartun 7, Reykjavik.

Fisheries Directorate,
Institute of Marine Research, Bergen.

Comissao Cons. Nae. das Pescarias
do Noroeste do Atlantico,

Gabinete de Estudos das Peseas,

Av. da Liberdade, 211, 4°, D°, Lisbon.

2 L L1 "

Museu de Historia Natural, Lisbon.
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Spain
J. M. Guitian Vieito
A. Varela Redueto

0. Rodrigues Martin
R. Lopez Costa

Alfonso Rojo

United Kingdom
C. E. Lucas

J. H. Fraser
B. B. Parrish

A. D. Melntyre
R. Jones
M. Graham

R. 8. Wimpenny
G. C. Trout

United States
L. A. Walford

Herhert W. Graham

. R. Clark

J. B. Colton
R. L. Edwards
R. L. Fritz

G

Hydrography, statistics
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