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FOREWORD 

The following recommendation was made by the standIng 
Committee on Research and Statistics at the '1958 Annual 
Meeting. md subsequently approved by the Commission in 
its final Plenary Session:-

"The complete report of the Committee 
on Research and Statistics along with its 
accompanying appendices should be multi
lithed. bound together under a light cover. 
and distributed to those on the mailing list 
for the meeting documents • " 

Accordingly. the attached report has been reprinted and 
distributed to the appropriate persons. 

Erik M. Poulsen, 
ICNAF Secretariat. 
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REPORT OF THE STANDlliG COMMITTEE ON RESEARCH AND STATISTICS. 

Chairman: Dr. L. A. Walford 
Rapporteur: Mr. B.B. Parrish 

The Committee met at the Administration Building, Dalhousie University, Halifax 
between 4th and 13th June, 1958. 
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In pursuing its very varied work during the meeting, the Committee set up a number 
of ad hoc subcommittees to examine ilpeciftc' topics within .the :framework of the Committee's 
overall programme, and to recommend to the Committee the most pressing needs for each. 

The principal topics assigned to subcommittees were:-

(1) The collection and analysis of fishery statistics in the ICNAF area, and 
the Sampling Yearbook. 

(2) The research requirements for Subarea 1. 
(3) Age determination. 
(4) Plans for an International Redfish Symposium in 1959. 
(5) The chafing gear problem. . 
(6) The scope of and plans for an International Marking Symposium. 
(7) The assessment of the effects of the 4 1/2 inch mesh regulation in Subarea 5. 
(8) Sampling of eastern Subarea 4 cod stocks. 
(9) Research on the sea scallop fishery of Subarea 5. 

(10) The hydrographic and plankton research requirements in the ICNAF area. 
(11) The collection of information on the incidence of cod ectoparasites. 
(12) Problems of publication. 

The reports of these subcommittees, containing the substance of the discussion and 
detailed recommendations were considered fully by the Committee; they are attached as 
Appendices I-XII to this repcrt. 

Important recommendations concerning the development, intensification and consoli
dation of research activities In the Commission Area were made on each of these topics. 
These fall under the following items: 

Statistics Collection and Analysis 

While many of the basic statistics are now provided for publication in the Statistical 
Bulletin, there ar" still important gaps in the statistical coverage which need filling. These 
apply particularly to the provision of statistics on fishing effort, by area/month subdivision 
and type of gear, and statistics on the quantities of fish discarded at sea. 

• Originally submitted to the 1958 Annual Meeting as Proceedings No. 10, 
Serial No. 570. 
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An investigation of fishing power factors, to permit the standardization of fishing 
effort, is urgently required. It was arranged that preliminary investigations of this 
problem would be undertaken in the coming year by the United States for the Georges 
Bank fishery and then Canada would report on a study of this problem for Subarea 4. 
Other countries are also urged to undertake investigations of this problem wherever 
possible and to report their findings to the Committee. 

It was agreed that the biologist/statistician should undertake an analysis of the 
statistics now provided by the Commission to assess more precisely their value for 
ourrent research needs, espeoially in population studies. The Committee recommends 
that he begin this work in the coming year which will necessitate visits to the countries 
concerned, both in North Amerioa and Europe. He should also attend the FAO meeting 
on North Atlantic Fishery Statistics, whioh will be held in northern Europe in 1959. 

The need for further information on fish disoarded at sea is partioularly great for 
fisheries oonduoted in Subareas I, 3 and 4. All oountries not already doing so were 
urged to institute programmes of sea sampling using trained field workers for the pur
pose and to publish the data. Promises to oommence or extend this oollection service 
in the subareas in which their major fisheries operate were made by Canada, Franoe, 
Portugal, and Spain. 

Sampling 

The routine sampling needs within the Commission Area are closely identified with 
the statistical needs outlined above. While great progress has been made in the pro
vision of length and age data of catches and landings of oountries fishing in the Commis
sion subareas, there is a need for further extension of this coverage in all subareas in 
order that research requirements can be fulfilled. Collection of length and age data of 
the entire catches is especially required,including the fish discarded as well as those 
retained. Committments to undertake this work were made by Canada, France, Portu
gal and Spain. The Committee recommends :that all countries should engage sea obser
vers to accompany commercial vessels fishing in the ICNAF area to provide these data 
for each of the statistical regions fished. 

Increased sampling by research vessels using covered trawls to provide informa
tion on the distribution and abundanoe of the pre-recruit sizes was especially requested 
for Subarea 1. The following countries undertook to increase their research vessel ac
tivities in this subarea in 1958-59: Denmark, Germany, Norway (East Greenland), and 
U~S.S.R., and to provide sampling data on the major species. 

Age Determination 

Major problems still exist concerning the accurate determination of age of speoies 
in parts of the ICNAF area. These immediate problems are greatest for redfish and 
cod, but difficulties also exist for other species. Provision for the detailed examina
tion of redfish age determination is being made at the proposed redfish symposium in 
1959, at which redfish workers will present material on age interpretation. In addi
tion, cod workers in Subareas I, 3 and 4, with the assistance of the ICNAF Secre
tariat, will conduct an cxchangc of otolith material from commercial-sized cod and, 
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If possihle, pre-recruit sizes, to compare and improve age reading and spawning zone 
identification. Scientists from Canada, Denmark. Germany, Iceland, Norway, Portu
gal, Spain, United Kingdom, and U.S.S.R. will participate. 

Redfish BioloQ 

The growth in importance of redfish in the commercial fisheries in the ICNAF area 
has raised redfish research to a place of high priority. Problems of fundamental sys
tematics and biology exist at present. The solutions of these are of msjor importance 
for accurate assessments of population dynamiCS of redfish stocks. The Committee 
recommends. to the Commission that the symposium on Redfish Systematics and Biology 
approved at the Commission meeting in 1957, should be held in Copenhagen in the week 
commencing September 21st, 1959, immediately preceding the ICES annual meeting, 
and that ICES should be invited to co-sponsor the symposium. 

Gear Selection 

As requested at the 1957 Annual Meeting, a summary report of the results of Gear 
Selection research in the ICNAF area has been prepared by Mr. J.R. Clark, Dr. F.D. 
McCraken and Dr. W. Templeman. The Committee recommends that this report, suit
ably edited, should be published in the Annual Proceedings of the 1958 Meeting. 

This report draws attention to gaps in our knowledge of gear selection in the ICNAF 
area. The Committee recommends that Gear Selection research should be placed on the 
agenda of the next meeting of the Committee to devise means for filling these gaps. 

The Committee is also conscious of the growing need for a general document on Gear 
Selection. The Committee recomm~ that the Secretariat be instructed to enquire If 
FAO is able to imdertake the preparatton of such a document. 

Lillie is known at present of the effect on codend mesh selection of topside chafing 
gears, rigged according to the prescribed reglllationa and in other ways. The following 
countries will undertake experimental work in the coming year to determine this effect 
and will report their results to the Committee;- C81lllda, Norway, Spain, United Kingdom. 
and the United States. 

Marking Techniques 

Marking is a research technique used widely throughout the ICNAF area. In the 
course of tlw development of the teclul..lque a number of different types of tags and mark
ing metlJ.Ods havc bAell applied, together with the use of biological marks. The Com
mittee considers that the stage has heen reached for a eollective assessment of the mark
ing methods used in the ICNAF area and of the experiences of workers elsewhere. The 
Committee therefore !£!:~mcn1.!! te the Commission that a symposium on marking should 
be held at the timc of its next annual meeting in Europe. This symposium will be devoted 
to a detailed survey of all aspects of the marking technique. including parasite infestation 
studies, as applied to North Atlantic fishery invcstigations. 
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Assessment of Current and Possible Future Mesh ResuIations 

(i) EA1leriences since the introduction of the mesh regulations in the Subarea 5 had
dock fishery have shown that the regulation has achieved its short term objectives and that 
most of the predictions of benefit made prior to the regulation have been realized. How
ever, difficulties have arisen in measuring the actual size of the benefit in yield. The 
Committee recommends that U. S. scientists should continue to pursue this measurement 
using hitherto untries methods; that the licensing of small mesh study boats should be held 
in abeyance, and the the U.S. should consider increasing the size of mesh used in the Geor
ges Bank haddock fishery to allow release of haddock to age 3. 

(11) Canadian investigations of cod in Subdivision 4T have indicated that introduotion 
of a 5 1/2 inch oodend mesh in the Gulf of St. Lawrence fishery should r!,sult in saving 
substantial quantities of the cod at present disoarded, and would probably result in a long 
term increase in yield. The stock fished in the northwestern part of Subdivision 4T by 
Canada is also fished in the southeastern part of its range by European trawlers. At pres
ent little is known of the oomposition of the catch of the European fisheries. Therefore, 
the Committee recommends that France, Portugal and Spain should send observers to sea 
to sample and measure amounts of the fish discarded and retained from that area, that 
Canada should institute sampling of cod caught by trap in Subdivision 4S and that Franoe 
and Portugal should submit to the Secretariat sampling data collected in this area sinoe 
1952. 

The Committee further recommends that, Subdivisions 3P and 4V should be further 
subdivided into northern and southern sections respectively to assist in the measurement 
of the catch and effort for fisheries exploiting the Gulf of St. Lawrence stook •. The pro
posed new boundaries are defined in :Appendix VIU. 

Research on Sea Scallops in Subarea 5 

The sea soallop fishery in Subarea 5 has grown spectacularly sinoe the war. This 
has necessitated a serious stocktaking of its potential productivity. Investigations by 
United States soientists have pointed to a possible increase in yield from a "mesh" regu
lation in the fishery. The Committee recommends that investigations of the population 
dynamics of the explOited scallop stocks. now in progress in the United States and Canada, 
be continued and expanded. It recommends in particular that: (1) catch and improved ef
fort statistics for the Canadian ~d United States vessels fishing in the area be collected 
for as small time and area subdivisions as practicable; (2) consideration be given tr 
measuring catch ana effort of a selected portion of the commercial fleet and to the use of 
a special research vessel to improve our understanding of factors influencing the catch 
per unit effort; (3) tagging experiments be undertaken for estimating mortality; (4) e;q>eri
mental fishing including underwater photography and television be conducted to meaoure 
catching efficiency of the gear and to estImate fishing mortality; (5) research on the biology 
of the scallop and on the environment to determine elements influencing occurrence, be
havIour and survival be institutl'.'<i. 

Environmental Studics 

The idcntification and mcasuremont of the effects of fluctuations in planlcton and hydro
graphic factors on thc di.stribuUoll and abundancc of exploited fish stoc!w are fundamental 
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facets of applied fishery biology Investigations. Hitherto, the extent of plankton and hydro
graphic studies in the ICNAF art"-a has been limited arid generally inadequate for achieving 
these aims. 

The Committee considers that t.here should be a serious stocktaking of current progress 
and future requirements in these studies. It recommends that:- (i) a survey should be made 
by Dr. L.A. Walford of present information on plankton in the Convention Area; (ii) that par
ticipating countries bring plankton specialists to the next annual meeting to plan a co-ordina
ted ICNAF plankton programme; (iii) that present programmes of enfuonmental studieo 
should be continued, and if possibleiiltonsified. in anticipation of the development of a fully 
co-ordinated Commission progra=e. 

Action Committee 

The overriding conclusion which emerges from the Committee's deliberations this year 
is that the responsibilities of our Committee are growing. This development by necessity 
increases the importance of co-ordinating our research programmes in the ICNAF area. 
This is the whole Committee's responsibility, but to assist in this important task the Com
mittee has established an Action Subcommittee to be appointed by the Chairman at the be
ginning of each Annual Meeting (see Appendix XIIT) • 

Publications 

The Committee approved the recommendations of the ad hoc Subcommittee set up to 
consider current publication problems. These recommendations are set out in Appendix 
XU. 

The most important task of this Commission during these first seven years of its 
existence has been to institute among the member countries the systematic recording 
of their harvests from the sea and the effort spent in the harvesting, 1. e. the species, 
the times and the arfjas of capture, the sizes of the fish caught, both of those discarded 
as unmarketable and of those saved. the characteristics of the vessels, the fishing gear 
used and data concerning Its operation, and various other items of required infonmation. 
The organization ofsuclia programme of catdh and biological statistics is exceedingly dif
ficult, for the geogrll.l'hy of the fishing areas is complex, the fishing methods and gear 
are diverse, and fishermen do not ordinarily keep records eit.her of what they save or 
of whnt they discard. Consequently, it is necessary to sen.d men to sea continually to 
sample their catches. The Committoe has emphasized this point repeatedly: adequate 
comparable statistics by all of OlH' member countries are prerequisite to devising any 
scientific programme of conservation and to follOwing its effects. Although the Com
mission still has a long way to go towards j:bis end, it MS made creditable progress 
year by year. However, we must Rupplcment commercial statistics with fishing by re
search vessels in order to inR1U'e rcpres0ntative sampling of the stocks of fishes. In 
this respect our programme is snelly deficient, for the number of research vessels 
working during 12 months of the year is grossly inadequate for the size of the Conven
tion Area. 
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Until now the Standing CommIttee on Research and Statistics has concentrated a 
large part of its attention each. year on the mesh regulation of the haddock fishery In 
Subarea 5, first to review the scientific basis of the regulation before it was imposed, 
and then to assess the evidence of its beneficial effects. The Committee will watch the 
accumulation of this evidence over the course of future years with much Interest, for 
this is one of the few examples of fishery regulation based on a well-founded hypothesiS, 
which is being so assiduously tested. 

Our experience gained In the course of this study is guiding us In formulating simi
lar measures for other species and In other subareas. 

Mesh regulation is a technique which can be highly effective with the kind of gear 
that has been used, and within a certain range of fishing Intensities, but we must not 
delude ourselves Into a compacent idea that mesh regulation is the magic formula to 
solve all fishery conservation problems for all time. Men who earn their living from 
the sea look towards the day when fishing need no longer be the primitive blind hunting 
and gathering oocupation that it has been, and Indeed, technologists are continually 
raising it little by little above that level. Other kinds of gear, perhaps entirely dif
ferent ways of exploiting the sea, will be Invented, and other conservation measures 
will be neoessary. 

If people of our countries retain their present food habits there must be a sharp in
crease In fishing intenSity even without any technological improvements; for, Judging 
from the little we know about human population dynamics, there will probably be some
thing In the order of 80 million more people In Europe In the next 40 years than there 
are now, and in America 50 million. Even now, for example, a sudden, severe inten
sification of fishing in Subarea 3 appears imminent. Hence, we who are concerned with 
the oonservation of the sea fish.ery resources should be far-sighted enough in devising 
our research programmes so as to comprehend these new situstions and be ready to 
deal with them as they arise. 

This points to one important gap in our research. We need to make provision, quite 
apart from our conservative programmes which are well founded on the work of the past, 
for developing quite new concepts of exploitation and conservation of the sea resources. 
This calls for much more extensive fundamental research about fishes and their environ
ment than has been carried on so far in the Northwest Atlantic. 

We have experienced the favourable part of a climatic cycle, which has expanded the 
ranges of our sea nshes far to the north. We may now be witneSSing the beginning of the 
downward part of the cycle in which the various species will be gradually forced to re
treat southward; and the fishermen who have been harvesting the far northern waters will 
be forced to retreat also. It is obv:l.ous that these events will ma1{e for an intensification 
of fishing In our Convention Area. 

Here again we mnsi. be rcady to adapt to these events as they' occur, studying closely 
the relation between climate and c:onditions of the sea environmcnt and the ways In which 
the fishes adapt to them. Here again, we must re-emphasize the coverage of the Conven
tion Area with research vessels. 
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In short, we are entering a new phase of the work of this Commission. Now we must 
shift the focus of our attention from one technique of conservation, and the demonstration 
of the effects of its application on one fishery, to a much broader complex of problems. 
The recognition of this fact is reflected in the scope of our discussions this year and in 
our planning for future meetings, in which we look forward to giving increasing attention 
to the marine environment, particularly to the study of hydrography and its relation to the 
production of the food of fishes. 

The Committee acknowledges with thanks the continual and varied help of the Food and 
Agriculture Organization of the United Nations. This year our discussions have been great
ly enriched by the expert advice of Mr. Sidney Holt, who has attended all of our sessions 
and has actively partiCipated in the discussions of many of the ad hoc committee meetings 
and the prodUction of their reports. For such dedicated service, our committee is deeply 
grateful. 

Special Meeting. At a special meeting held during the afternoon of June 10th, Dr. 
Carl Sindermann, of the United States Bureau of Commercial Fisheries, delivered lectures 
to the Committee on The Place of Serology in Fishery Research and on The Significance of 
Diseases of Marine Organisms; and Dr. Ju. Ju. Marti, Polar Institute of Marine Fisheries 
and Oceanography, Murmansk, spoke on Research in the North Atlantic by U.S.S.R. 

It was agreed that the Committee should meet in the week preceding the 1959 Annual 
Meeting. Dr. Mario Ruivo, Portugal, was elected Chairman for the coming year. 
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APPENDIX I 

Report of an Ad Hoc Subcommittee on the Requirements for the Redfish Symposium 

Participants: Lundbeck (Chairman), Rollefsen, Sandeman, Tilning, Templeman, 
Trout, and Walford. 

The following recommendations were agreed to and are put forward for consideration 
by the Standing Committee on Research and Statistics:- that 

The topics of the Symposium will be: 

1. Systematics problems 
2. Distribution problems 
3. Sex and maturity in relation to distribution and migration 
4. Larval studies 
5. Age determination problems 
6. Natural marks useful for racial and migration studies 
7. Bibliography 

1. Systematics Problems 

The group agrees that Dr. Giles Mead will be invited to lead the discussion on popu
lation definition. 

Dr. Mead will be responsible for bringing to the meeting specimens of P8Qific as well 
as of Western Atlantic forms at different stages of development from larvae to adults. The 
group particularly wishes to have on loan early stages of Pacific forms (including S. alutus) 
accompanied by data on place and time of collection. 

All scientists concerned with this subject are invited to contribute papers and attend 
the meeting. 

It was felt that there were many disadvantages in having a number of biologists at;; ; 
tempting to make the many measurements specified by Messrs. Kelly and Kotthaus. In
stead, it was agreed that the measurements should be undertaken in one laboratory and 
that samples of 100 fish of each type from the two main areas, Barents Sea and Iceland, 
should be sent to Mr. Kelly for measurement. Mr. Kelly should specify the size range 
required for comparison with the North West Atlantic material and determine the mini
mum number of characteristics that should be used in a further and more cOlJ!.prooenSive 
study of populations. Mr. Trout will be responsible for sending the material from the 
Barents Sea. Dr. Magnusson will be responsible for sending the material from Icelandic 
waters. 

2. Distribution Problems 

Dr. Templeman will lead the discussion on distribution of the species. Contributors 
will be asked to accompany papers as far as possible with full supporting data permitting 
convcrsion into numbers of fish by depth. 



3. Sex and Maturity in Relation to Distribution and Migration 

Dr. Magn6sson of Iceland will be asked to act as discussion leader on this toplo. 

4. Larval Studies 

• Dr. Taning has agreed to submtt contributions and to lead the discussion on this 
topic. The Committee asks that Mr. Kelly determine the critical spawning tempera
ture of the Eastport fish and give a special report on this study. 

5. Age Determination 
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Mr. Rollefsen will be aSked to solicit papers and lead the discussion on this topic. 
Mr. Trout will review examples of the appearance of more than one annulus among vari
ous species of fishes, giving the circumstances associated with the annulus formation. 

6. Natural Marks Useful for Racial and Migration studies 

Dr. Sindermann of the United ststes will be invited to solicit papers and lead the dis
cussion on this subject. He will be further asked to make such preliminary observations 
on parasitism and serological characteristics of redfish as his time permits and to re
port his results to the meeting. 

7. BibliOgraphy 

Mr. Trout is assembling a bibliography in preparation for the meeting •. This will be 
restricted geographically to the North Atlantic, but will include important summary works 
dealing with Sebastidae ·in other regions. 

Time -
Before July 1, 1959, three copies of all contributed papers should be sent for dupli

cation and subsequent dIstribUtion; olle to the discussion leader, one to the Symposium 
Chairman and the original copy to a sponsoring organIzation. 

North American discussion leaders will send their material for duplication to the 
ICNAF Secretariat, Europeans will send theirs to the ICES Secretariat. 

It is propos cd that -

The Symposium will take place in Copenhagen at Charlottenlund Slot (subject to 
agreement by ICES) the week begiIming Monday, September 21, preceding the ICES 
Meeting. 

It was urged that the Executive Secretary attend the meeting. 

The Committee recommends that the Chairman of ICNAF invite ICES to co-sponsor 
the meeting and to provide facilities for the meeting. 

The Commlttce reeomm(mds that the papers and proeecdings be published jointly 
by ICNAF a.nd ICES, thc format to be determined later. 
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APPENDIX II 

Report of the Ad Hoc Subcommittee on Marking 

Participants: Martin (Chairman), Ancellin, Holt, Jean, J6nsson, McCracken, Marootte, • Olsen, Parrish, Posgay, Rollefsen, Taning, Trout, and Wise. 

The primary purpose of this Committee, which met on the 5th of June, was to disouss 
the suggestions oontained in the Secretariat's oiroular letter of February 18, whioh asked 
for views on the need for a symposium on marking, and also for suggestions for improving 
the return and interchange of marking data amongst ICNAF participating oountries • 

The Committee met on two occasions. At the first meeting the need for a marking 
symposium was agreed generally and a steering Committee was appointed to produce 
(i) a draft agenda, (11) an outline of the scope of the contributions required, and (ill) 
whether this symposium would be co-sponsored. 

Publicity. Methods were discussed and in addition to the two memoranda produced 
as a result of the Seoretariat' s request, many novel praotioes were desoribed and illus
trated. 

Mr. Holt stated that FAa would be interested in the result of such a symposium since 
a review of marking procedures was in course of preparation by his organization. Lim
nologists were also preparing a similar review. 

In the disoussion on topics for the symposium which followed, it was agreed that these 
should be~limited to the marine environment and the North Atlantio. It was also agreed 
that there should be no exclusion of particular species but that the principal speoies, ood, 
haddook, redfis~would provide the bulk of the material. 

Migrational papers were considered undesirable and it was agreed that these would 
not be solicited. It was agreed that the timing of the symposium should be after that of 
the redfish and could best take place at the next ICNAF meeting in Europe and would re
quire four to five days. So that the total length of that Annual Meeting shoUld not be un
duly great it was suggested that the operations of the Standing Committee on Researoh 
and statistics might be limited, so that their work and the symposium could ocoupy the 
week before the Plenary Sessions. 

With these recommendations in mind the Steering Committee, Martin (Chairman), 
Rollefsen, Ruivo, Trout, and Wise, met at 9:30 on 6th June and reported to the full Com
mittee on marking at 11:00 the same day. Mter further discussion the following recom
mendations were put forward: 

1) That a marking symposium be held in Europe under the sponsorship of ICNAF. 
2) Publication of suitable papers would be the responsibility of ICNAF (submission 

of publicity information should be excluded, to avoid congestion, and presented 
at the next Aimllll.l Meeting). 

3) The title w()uld be: .North Atlantic Fish Marking Symposium. (A preamble to ad
vance publicity to the mceting should define the aims more closely.) 



4) The draft agenda with names of discussion leaders is as follows: 

NORTH ATLANTIC FISH MARKING SYMPOSIUM 

Chairman: Mr. G. Trout 

Scope of Symposium and Draft Agenda 

(1) Biologioal Marks -- Ruivo 

Parasites 
other biological marks 

(2) Artificial Marks -- Gunnar Dannevig 

(3) Teohniques -- Bertelsen 

a: •. Catc~gJdepth and.gjlat, .~c.) 
b. Seleotion of fish (size. condition) 
o. Handling -- Deck gear 

. (4) Publicity -- MCCraoken 

Organization of labour 
Tagging 
Release methods and gear 

a. Organization 
b. Information required 
o. Rewards 

(5) Returns -- Wise 

a. Commercial 
b. Research vessel 
c. Recording of data 

(6) Design of Experiments -- Saetersdal 

a. For stock definition and migrations 
b. For population dynamics 

(7) Analysis -- Gulland 

17 
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APPENDIX III 

Report of the Ad Hoc Subcommittee on Research on the Sea Scallop Fishery of Subarea 5 

Participants: Posgay (Chairman), Ancellin, Dickie, Holt, Keir, Parrish, and Bandeman. 

The Committee reviewed Serial No. 554, Document No. 28, and Appendix m to 
Serial No. 517, Document No.2, and other information presented by Canadian and UnIted 
States biologists. 

The Committee agreed: 

1. . The .fishe:r;yis of great and growiI!g econoniic.·.in:tportance·to Canada and~theUIiited 
States and, on this basis alone, deserves the serious consideration of the Commis
sion. 

2. This fishery offers an unusual opportunity for collecting the data on parameters re
quired to demonstrate the need for and to test the effect of any regulation, provided 
sufficient effort is put into the preliminary research. 

3. The rate of growth of sea scallops in relation to the likely mortality rate in the 
Georges Bank area seems to be so high in and above the present selection range of 
the gear that postponing the age of first capture is likely to increase the yield. Age 
determinations should continue as recommended in Appendix m, Serial No. 517, 
Document No.2, since the growth rates may vary considerably from area to area 
or from year to year. 

Data on mortality rates are now insufficient to permit us to predict the order of 
magnitude of the possible increase in yield. 

4. The present measures of effort may not be fully satisfactory to permit calculation 
of reliable indices of abundance, which are of central importance to population 
analysis. 

5. The mesh selection data in Document No. 28 give a reliable estimate of the effect 
on size distribution of the catch which would result from increasing the ring size. 
The apparent deviations in selection by the 3-inch ring (page 12) might be explained 
by overlapping of its selection range with that of the 2-inch ring used as a standard 
in the e::periments, but this needs further investigation. 

The Committee believes that in addition to the work now in progress the following 
items are of major importance in continuing the research program on this fishery: 

(i) Tagging experiments, designed to link tag returns with fishing effort in order 
to arrive at mortality estimates. 

To predict and measure benefits accruing from a mesh regulation to re
lease small individuals, the minimum, yet sufficient, basic information 
comprioes Imowlcd~e of the fiohin~ mortality within and between the 



selection ranges of the small and large mesh and of the relative catches 
of animals smaller and larger than the mid-point of the selection curve 
for the larger mesh (Serial No. 557, Document No. 31). 
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This should be borne in mind when the design of tagging experiments and 
other observations are considered; thus, a tagging experiment may give 
reliable estimates for fishing mortality but far less reliable measures, 
or none at all, for natural mortality, yet this will not in any way reduce 
their value in either predicting or measuring the benefits of a mesh regu
lation, provided natural mortality does not change. 

The scallop tagging program Should emphasize those length groups which 
will be in the range of selection by the existing and any proposed saving 
gear, because evaluation of a regulation involves measurement of the 
mortality rate of the sizes saved. 

The problem of how to distribute tags is of sufficient importance to the 
general designing of tagging experiments to justify consideration of re
sults of a scallop study in the ICNAF symposium on tagging in the North 
Atlantic. 

(U) Collection of effort and catch statistics from Canadian and United States vessels 
which would be more useful in calculating measures of abundanoe. 

Analysis of this fishery will require reporting of catch and effort statistics 
in smaller unit areas than are normally used in the ICNAF area. 

Logbook records may be the best means for obtaining a breakdown of the 
commercial catch and effort statistics by area of capture. 

Sampling of the c'ommercial fleet for number of hauls per day and/or 
lengths of hauls will help improve the commercial effort statistics. 

(iii,) An independent estimate of the relation between ffshing effort and fishing 
mortality by measuring the proportion of the scallop grounds which are swept 
by any amount of fishing. 

This requires measurement of density by underwater photography or other 
means, measurement of the amount of area swept during a unit fishing 
time, and allocation of fishing effort to the different fishing areas. 

(iv) Experimental fishing in association with photographic surveys to estimate the 
efficiency of the gear in catching scallops and measuring relative strengths 
of year-classes. 

It is important to make an immediate attempt to mt'Jlsure the relative 
strengths of those year-classes which are about to enter the explOited 
phase so that we will be warned of any imminent natural changes in 
abundance which might effect catches. 

-



20 

(v) Fundamental research on the biology of the scallop and on Its environment to 
determine the elements influencing occurrence, behaviour and survival. It 
is particularly important when assessing effects of a regulation to distinguish 
between natural and artefactual causes of changes in abundance. 

(vi) An attempt should be made to measurs natural mortality by direct methods as 
well as by analysis of catch statistics. This may be done by counting the rela
tive numbers of live scallops and empty paired valves, together with measures 
of the rate of decomposition of the hinge ligament. 

The Committee recommenda: 

1. '.That routine samples for abundanoe should be taken year after year with the same 
vessel or vessels and gear so that experimental measures of catch per unit of 
effort will not be affected by variations in fishing power. 

2. That serious consideration be given to the need for use of a research vessel of 
fishing power similar to those now engaged in the commerctal fishery. The 
Committee felt that the data required to support and follow up the effect of a 
regulation are sufficiently important to justify such" step. 
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APPENDIX IV 

Report of the Ad Hoc Subcommittee on Statistics 

Participants: Keir (Chairman), Ancellin, Dickie, Fleming, Holt, Jean, Marcotte, Martin, 
Olsen, Rodriguez M •• Rojo L., Rollefsen, Ruivo, Sandeman, and Wise (Rap
porteur). 

Effort Statistics 

At the first meeting the question of the measurement of the total effort expended on 
each species and on indices of abundance of fish in the Convention Area was considered 
to be the field in which our greatest difficulties lie and several particular proble.ms were 
defined: 

Effort 

The breal{down of landing statistics of the inshore fisheries of Canada. by 
kind of gear is essential basic information which should be available to 
the Commission scientists and recommended'tl.t4t, in spite of the difficul
ties involved, the work now in progress should be continued. 

Because of the work of ICNAF in the past, the collection and compilation of 
effort statistics has now developed to the stage where it is necessary to 
pause for appraisal. 

It was recommended that the analysis of statistics on efforts should be' 
initiated at the ICNAF Secretariat, giving particular emphasis to the uses 
which are made of fishing statistics and to inquiring whether the statistics 
as published by ICNAF can be used for these purposes. The following sub
jects should be given special study. 

(i) The problems associated with equating the efforts of different kinds 
of fishing vessels in order to calculate total effort on a stock. 

(ti) The problems concerned in the calculation of the total effort expended 
in the capture of each species where several species are taken in the 
same ICNAF subdivision. 

(iii) The problems associated with estimating correotion factors to allow 
for changes in the fishing power of vessels over a series of years. 
For example. by 

(a) The increase or decrease of the mean sizes of vessels within a 
tonnage class. 

(b) New. more efficient gear, for example, the V D gear. 
(c) Electronio gear,especially echo sounders and Loran. 
(d) Radio. 

Detailed records of the introduction of new kinds of gear or equipment 
should also be kept. 
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(iv) The choice of the best units of effort for fishery dynamics studies 
and ways and means found to compile them for ICNAF. 

It was recommended that these studies should be made in the coming year in 
order that the next ICNAF meeting and the FAO meeting on fisheries statis
tics may be able to make definite and possibly far-reaching deoisions or 
recommendations. 

Mr. Holt oalled the Suboommittee' s attention to the survey undertaken by FAO at the 
request of ICNAF on the statistioal ooverage of all of the North Atlantio nations, and it 
was agreed that the report of this survey would serve as a starting point for further in
vestigations. 

At a second meeting the suboommittee ohose to oonsider the following questions pro
posed by the parent oommittee: 

1. Does the Sampling Yearbook adequately meet the Commission's needs? 
2. What prevents oountries from using standard methods of measuring and 

reporting sampling data ? 
3. What data are ourrently being oolleoted on disoards? How are these 001-. 

leoted? Should they be published? 

Sampling Yearbook 

The suboommittee agreed that it is too early to assess properly the value of the Samp
ling Yearbook. but that after a year or so of use by biologists. the values and wealmesses 
of the publication could be more adequately assessed. Attention was drawn to the some
what varying methods of reporting data. particularly as regards age data and to the ooD:j.~ 
plete lack of any age data in the reports of some countries. The advantages of the variOus 
methods of presentation of age data were considered. as was the fact that the publioation 
of age data whioh are seriously in disagreement with other published data may stimulate 
reconciliation of the disagreements. It was recommended to continue publioation of age 
data in the form most convenient for the country reporting. 

Standardization of Methods of Measuring and Reporting Sampling Data 

Considerable improvement in standardization of methods of reporting length data was 
noted. The problem of centimeter grouping is well underway toward solUtion, with most 
countries reporting either in the requested 3-centimeter groups or in single centimeter 
groups which are easily converted without introduction of error. The recent ICES-ICNAF 
agreement on reporting measurements to the nearest centimeter rather than to the centi
meter below will forward standardization in this respect. The question of fork length 
versus total length in not of the importance that it once was since the countries whioh are 
reporting in total length are doing so generally on Dpecies in which the fork length and 
total length are essentially the Bame. 
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Discards With regard to the questiOll of collection of Information on discards, the sub
committee noted with pleasure that the collection of this Information has been 
substantially stepped up in accordance with the recommendation of the Com
mittee on Research and Statistics (Serial No. 413, 1956 Annual Meeting). 

'However, coverage:is far from adequate at present. The difficulties in. 
assessment of the Subarea 5 mesh regulation would have been substantially 
deot'eased had discard Information been oolleoted systematically for several 
years prior to regulation. It was reoommended that, while captains' 8Sti
'mates and estimates based on researoh vessel fishing are of value. it is 
, essential that observers shculd be sent to sea to measure· the quantity and 
oizes of fioh caught, fish disoarded, and fish retained. 

With regard to this problem the subcommittee oommended those oountries 
'whioh are Ilqw sampling at sea aboard oommeroial trawlers and recommended 
that the Seoretariat, with the oo-operatlon of member oountries, should re
view the work now, being done and the data now available. 
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APPENDIX V 

Report of Ad Hoc Suboommittee on Chafing Gear 

Partioipants: MoCraoken (Chairman), Anoellin, Clark, Parrish, and Rodriguez. 

The Committee disoussed the report on ohafing gear use (Document No. 14) and 
oonoluded 1) that the use of topside proteotive material for oodends is so widely used 
throughout the North Atlantio that the topside proteoted oodend is virtually a fisbing 
gear unit, and 2) that the information oontained within the report did not provide a 
basis for devising a substitute type of topside ohafmg gear. 

We agreed that no substitute method of proteotion is knQWl1 whioh would more.' 
positively ensure that there is no interference with esoapement of fish from the eodend. 

We wish to re-emphasize the conclusion reached at the 7th Annual Meettnt that 
topside chafing gear should be eliminated if possible. We recognize, however, that 
this is not practicable in the immediate future. 

Observations by Underwater Television (Clark, Document No. 26) of the type of 
chafinrr gear specified now by ICNAF were discussed.along with some previous informa
tion re chafing gear. We oonoluded that our information about such an important problem 
isweal~,althou.llhit appears that ohafing gear oonforming to present ICNAF speoifications 
probably does not reduoe oodend esoapement appreoiably. We stroJlgly reoommend that 
e;;perimental trials of the effeot of ohafing gear on esoapement be oarried out. This 
work oould prooeed along the following lines:-

(a) Of greatest initial importanoe are trial/! of ICNAF type ohafing 
gears using the oovered oodend method (currently being insti
tuted by the Lowestoft Laboratory). 

(b) Covered oodend trials with ohafing gear of other speoifications, 
i. e. different mesh sizes thaD. the oodend or affixed more tightly 
or loosely. 

(c) Comparative fishing trials for nets with and without topside cod
end chafing gear. 

(d) Examination of lengths of fish taken by commercial vessels with 
and without chafing gear. 

The Committee wishes to point out that much routine sampling is done with covered 
codends and that chafing gear trials could be most economically oarried out during such 
sampling oruises. 

The results of the Lowestoft trials will be of the greatest interest and value to others 
planning chafing aear research, and it is recommended that these results be forwarded 
as promptly as possible to all member countries through the Secretariat. 



APPENDIX VI 

Report of the Ad Hoc SUbcommittee on Assessment of Benefits of Mesh Regulation 

Participants: Graham (Chairman), Clark (Rapporteur), Dickie, Hodder, Holt, Jean, 
McCracken, Martin. 

Others: Eckles, Fleming, Keir, Marcotte, Olsen, Parrish, Posgay, Rollefsen. 

25 

The committee had before it for discussion the following doouments: Nos. 2, 15, 17, 
21; and other material submitted by U.S. biologists. 

The Subarea 5 haddock regulation continues to operate as in previous years. The 4 1/2 
inch mesh nets which are now used by all vessels landing appreCiable quantities of haddook 
are allowing small fish to escape in precisely the sizes and quantities predicted. The dis
card of undersized fish on Georges Bank has been nearly eliminated. 

The above conclusion regarding selection has been reached through a oomparison of 
data on abundances of sizes of haddock taken with the small mesh study boats with the 
corresponding data from the remaln~le)J of the fleet which uses the 4 1/2 inch mesh. The 
analysis of these data is now complete. This study corroborates the selection curves de
rived from mesh experiments conducted with covered codends. 

Another conclusion reached from this comparison of study boats and regulated boat 
catches is a greater efficiency of the large mesh nets for sizes which are fully available 
to the net. It was shown that the 4 1/2 inch nets catch 9% more fish of the larger sizes 
than the smaH mesh nets. 

It was agreed that the above conclusions are now well established and that there is 
no further need for a group: of small mesh (pre-regulation size) study boats to provide 
data on abundance of smaller sizes of fish or on relative efficiency of gears on larger 
sizes of fish. At the 1957 Annual Meetin.g it was recommended that the licensing of 
small mesh study boats be suspended pending analysis of data. It now appears that this 
program need not be reinstated at present. With present data on mesh selection it is 
possible to calculate the oatehes of small mesh vessels over the selection range of the 
large mesh without, in fact. hav"Jng them in operation. 

The U.S. presented a study of the statistical variation in abundance indices. This is, 
of course, relateli to the number of vessels used in the calculations. Fortwenty-two ves
sels, the minimum lllUDber used in pre-regulation days and in the large mesh fleet, the 
possible error on an annual basis is 7.2%, with 95% con'fiaence. With six vessels, the 
average number used In the small mesh study group at anyone time, the error is 13.9% 
with 95% confidence. When the small mesh data are combined for several years as they 
were in the selection studies, the statistIcal variation is not more than that in the large 
mesh data. If the data nre broken down by quarters or by year-classes the statistical 
variation is greatly increased. 

It was agreed that these studies of statistical variation should be enlarged in order to 
provide information important to judging lhe efficiency of new methods of studying the 
mesh rfJgulation listed below. 
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The assessment of the benefit of saving the small fish has been given a great deal of 
attention and remains a difficult thinG to expretls quantitatively. Present methods still 
hinge upon relating the yield to the intlal otrcngth of thc 19G2 year-class which is the only 
large year-{)lass which haD cntored the fishery since regulation. The sizes of fish landed 
from this year-class are larger than from previous year-{)lasses. This situation is an ef
fect of the large mesh net and is related to the selectivity of the net. Possibly it also re
sults from savlng the small fish. 

The Committee engaged in considerable discussion centered about the question of ob
taining a precise quantitative measure of the benefits of saving the small fish. It is obvious 
that saving the small fish is beneficial unless their growth is considerably retarded due to 
crowding or unless their natural mortality is considerably increased due to injury in passing 
through the net or for other reasons. We !mow that their ffJ'Qwth is not retarded as we have 
measured the growth rate and found it as high or higher than average. An important point 
that remains to be proven is the question of natural mortality of the escaped fish. 

Studies over the past year have been concentrated on attempting to establish this elusive 
parameter. The committee reviewed these studies and made many suggestions for new ap
proaches to the problem. The problem is complicated by the fact that the fishing mortality 
may vary from age to age and possibly from year to year due t ·~hanges in availability. All 
these points must be recognized when setting up mathematical 1TI()dels to test the effect of 
savlng the small fish. 

Three nevI approaches to the study of the mesh regulation were suggested. The first is 
outlined in Document No. 17. It requires the use of a larger number of small mesh study 
boats than was used in the past. Theoretically this method would be useful in assessing the 
benefit of the regulation, but the committee considered it to be impractical. 

A second method requires a study of the change In fishing mortality through the selec
tion range of the large mesh nets. This method described by Bevarton and Holt (1955) would 
provide measurements of natual and fishing mortality rates within the selection range of the 
large mesh, and from these it can be established whether or not savlng the small fish is 
beneficial. Estimates can also be made of the size of the benefit by the method described in 
Document Serial No. 557. 

A third possibility considered was advancement of age of capture to three years, an age 
which was originally recommended as the optimum for Georges Bank haddock (Annual Pro
ceedings, 1952). The mesh size necessary for this is somewhat less than 5 1/2 inches. 

Moving from 4 1/2 inch mesh to 5 1/2 inch mesh would provide better estimates of 
natural mortality rate than moving from 2 7/8 inch to 4 1/2 inch for the reason that data 
collected since the introduction of the present 4 1/2 inch mesh have been satisfactory for 
providing an accurate measure of early recruits. The 2 7/8 inch mesh did not provide so 
accurate a measure because of the large quantity of discards which were not sampled In 
earlier years. If mesh size is Increased in Subarea 5 it should be done in steps, possibly 
starting with a few vessels. then to half the fleet, and lastly the entire fleet. Such a pro
gram would provide more precise estimates of effect than have been obtained heretOfore. 



Recommendations: 

1) The licensing of small mesh study boats should be 
"held in abeyance. 

2) The study of statistical variations In abundance 
Indices should be e::panded. 

3) The question of varying fishing mortalities at dif
ferent ages and in different years should be given 
attention. 

4) Holt's suggestion for assessing benefit (Serial No. 
557) should be applies to the Georges Bank data. 

5) The U.S. should give consideration to increasing 
mesh size to allow release of haddock up to age 3. 

6) Scientists of Subarea 5 countries should continue 
their intensive study of the assessment of the regu
lation, exchanging information and arranging recip
rocal visits of biologists to laboratories throughout 
the year. 

27 
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APPENDIX VII 

Report of the Ad Hoc Subcommittee on Plankton and Hydrography 

Participants: Hart (Chairman~, Eckles (Rapporteur), Lundbeck, Marcotte, Rodriguez M., 
Rojo, Ruivo. Taning, Trout, and Walford. 

The Committee considered Mr. Corlett's paper (Document No.4, Serial No. 529) on 
plankton research in the ICNAF area, which he prepared following the request of the Com
mittee on Research and statistics which was made at the 1957 Annual Meeting. The group 
recognized the excellence of Mr. Corlett's report and recommends that it be received 
with due appreciation for his efforts. 

Mr. Corlett's general discussion pointed out the difficulty of finding out what plankton 
work has been done in the area in recent years and suggested, as a means of finding gaps 
in research and knowledge, that a review of plankton research be made. Dr. Ruivo sug
gested that Dr. Walford's Fishery Oceanographic Research Center might be the appropriate 
group to make a survey of the present state of lmowledge on p~ankton in the Convention Area, 
the status of present research efforts, and the potential for future, ~co-Ord1nated research. 
It is recognized that this is an extensive undertaking which could take longer than one year, 
yet a report on progress of the review should be prepared for the next Annual Meeting. If 
this recommendation is agreeable to the Committee on Research and Statistics. co-opera
tion by member scientists by furnishing information to Dr. Walford for the proposed re
view would be expected. 

Elaborating on Mr. Corlett's report, Mr. Trout told of success by the Lowestoft 
Laboratory in correlating plankton abundance and abundance of young cod in the Bear Island 
area. Data on plankton were sufficient to allow a reasonably good prediction of catches. 
Dry weights of plankton were used to reduce the effort in identifying species and in making 
volume computations. It was with this program in mind that Mr. Corlett prepared his 
suggested program for ICNAF. The Committee recognized that m.uch work had been done 
in our area and that eventually plankton research might take the form described by Mr. 
Trout. 

The Committee recognized the importance of plankton studies to an understanding of 
fisheries problems of the ICNAF area and recommends (1) that present programs be con
tinued. and, if possible, liltens"ified, in anticipation of the development of a fully co-ordi
nated Commission plankton program and (2) that participating countries bring plankton 
speCialists to the next annual meeting for the purposes of study and planning an ICNAF 
plankton program, possibly leading to more extcnsive consideration of planlrton research 
at the next meeting held in Europe. when it would be possible for more planktologists to 
attend. 

The Committee members, particularly those from Portugal and Spain, expressed the 
need for a wcll-designcd and co-ordinatcd program for the ICNAF area, so that they could 
interest their plankton spccialists in this rCl3carch. 



29 

The further opinion was expressed that there is need for the recognition of plllDkton 
programs In the over-e.ll Commission's research program which.is now being revised 
and brought up to date for publioation following the 1959 Ann1lal Meeting. 

The Committee considered hydrography only briefly, notlng.an tnterestIngreport 
by Mr. Trout that catches of ood In .the Barents Sea area have definItely been inflU8DCed 
by water transJIQrt. Suohexamples again pointed out the benefits hydrogl'aphio research 
oould have In the ICNAF area. The Committee noted.that the Commission lias adopted 
and is effeotlng a program of hydrographio research, as reported by the Committee's 
Hydrographio Committee m July 1952 and reviewed, tcgether wlthlaterameDdmeata, and 
oiroulatedon August 14, 1953. This faot should.be kept m mind when apeo1a1iata assemble 
tcoonaider the ICNAF plankton program, smoe the latter is dependent on hydrop'aphy for 
its sucoess and effeotive exeoution. 
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APPENDIX VIII 

Report of the Ad Hoc Subcommittee on Sampling of Eastern Subarea 4 Cod Stooks 

Participants: Jean (Chairman), Ancellin, Fleming, Keir, Marcotte, Rodriguez M., 
Rojo, Ruivo (Rapporteur). 

Consideration of 5 1/2 inch Mesh for Eastern Subarea 4 

At an earlier meeting of the Committee on Assessment of Benefits of Mesh Regulations, 
Canadian studies of cod in Subdivision 4T were discussed. These studies show that there 
would be further release of small fish and negligible effect on Canadian landIngs if mesh 
size in otter trawls were increased from 4 1/2 to 5 1/2 inch mesh. Possible benefits from 
such a mesh size increase were presented in Document No. 31 of the 1957 Annual Meeting, 
in Fisheries Research Board of Canada Progress Report No. 69, 1958, and in a summary 
of the large sizes of haddock taken in this subdivision. 

The Committee agreed that the evidence was sufficiently interesting to warrant further 
study of the effects of a 5 1/2 inch mesh on the fisheries of other countries fishing these 
stocks and on the fisheries of other subdivisions in the Gulf of St. Lawrence area. 

The present Subcommittee was therefore appointed to determine what sampling for 
sizes and ages of fish caught with a breakdown by those retained and those discarded should 
be carried out by the countries concerned. The Subcommittee was also requested to study. 
in the light of recent information on the cod stocks of the subarea, ways of relating catch 
and effort statistics for the northern parts of 3P and 4V with those for the Gulf of st. 
Lawrence. 

Cod Sampling in the Eastern Part of Subarea 4 by Canadian and European vessels 

The Subcommittee reviewed the sampling programs carried out in eastern Subarea 4 
and SUbdivision 3P by the various countries. Portugal, since 1955. and Spain since 1957. 
have taken regular samples of their trawler catches in 4T, 4R, 4Vand 3P during the 
months of February, March and April. Both countries have collected data on the sizes 
of fish discarded at sea. France does not have observers on its trawlers. France, how
ever. carried out sea sampling from its research vessels in Subdivisions 4T, 4R and 4Sf 
in 1951 and/or 1952 and 1954. Data on size composition of cod caught were compiled. 

Canada, since 1947, has sampled landings from commercial vessels fishing in 4T 
and 4V. Canada has also collected data on size composition of cod caught by research 
vessels operating ill Subdivision 4T since 1952. Data on size composition of fish caught 
and of fish landed by commercial vessels in Subdivision 4T have been collected for the 
years 1956 and 1957. 

Considerable data on size composition of inshore cod (traps and lines) have been 
collected by Canada during recent years. 

In 1957 a !3ystematic survey of cod in Subdivision 4T was initiated by Canada, using 
a research vessel with covered codend. 



31 

In the light of this reviev! of past sampling by various countries. the following needs 
were recognized: 

a) Co-ordination of the various sampling programs 
and methods; 

b) Emphasis of the fact that the whole of the Gulf of 
St. Lawrence be treated as a unit, taking into 
account the biological characteristics of the various 
cod stocks in eastern Subarea 4; 

c) Sampling at sea on trawlers by trained observers 
rather than crewmen; 

d) Sampling at sea by research vessels using covered 
codends. 

It is therefore recommended that: 

a) The data collected by France in 1952 and 1954 and by 
Portugal since 1955 on the size composition of fish 
caught and of fish discarded (or landed) in SUbarea 4 
be submitted to ICNAF as soon as possible. 

b) The countries concerned send observers to sea at the 
time their fishing vessels are operating in the area. 
It is essential that observations on the size of fish 
caught and of fish retained for landing be repeated 
over a period of years. 

c) Sampling of trap-caught cod in 4S be carried out as 
proposed at the meeting of the Scientific Advisers to 
Panels 4 and 5 in Quebec. 1957 (Serial No. 517. Docu
ment 2, Appendix IV). 

Statistics of Catch and Effort in 4V and 3P 

Results of tagging experiments indicate that the stocks of cod fished in the north
western part of Subdivision 3P and in the northern part of Subdivision 4V in winter are 
parts of the stocks of the Gulf of St. Lawrence. 

For the purpose of collecting statistics on catch and effort from the countries fishing 
in these areas. it is therefore recommended that: 

1) Subdivision 3P be divided into two portions: a northwestern 
and a southeastern portion, defined as follows: 

a) Northwestern portion - that portion of Subdivision 3P 
lying northwest of a line exteriding from Burgeo Is
land, Newfoundland, apprOximately southwest to a 
point 46°50' Lat. North and 58°50' Long. West. 

b) Southeastern portion - that portion of Subdivision 3P 
lying southeast of the line defined in paragraph l)a. 
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2) Subdivision 4V should be divided into two portions: 
a northern and a southern portion, defined as follows: 

a) Northern portion - that portion of SUbdivision 4V 
lying north of parallel 45°40' North. 

b) Southern portion - that portion of SUbdivision 4V 
lying south of parallel 45°40' North. 

The positions of the recommended dividing lines of Subdivisions SP and 4V are 
indicated by dashed lines I!l. the follOwing chart. 

4S 4R 

NEWFOUNDLAND 48° 

4T 

" 47° " Burgeo Is. 

" " 3P South 

" / 47" 

46°50' N. 
4V North 58"50'W. 

46° 

45°40' N. ---- -
4W 4V-South 

45"N. 

62"W. 60° 



APPENDIX IX 

Report on the Ad Hoc Subcommitt.ee on Research Requirements for Subarea 1 

Participants: Ruivo (Chairman), Lundbeck, Olsen, Rojo, Rollefsen, Taning, Trout. 

Problems concerning cod, halibut: and rediish were discussed. Redfish problems 
were reserved for the working group dealing with this Rpecies. The main questions 
selected to be disoussed by the Committee were as follows: 

Cod -
(1) OWing to the inter-relationship of the cod population of thIs subarea with the 

ood of the Ioelandio region it appears necessary for those areas to be studied more 
olosely as one biologioal unit. As it Is Impraoticable to integrate the East ooast of 
Greenland into the ICNAF area, can the Committee suggest other means whereby the 
researoh work in East and West Greenland and Iceland oan be integrated, in addition 
to more intimate oollaboration amongst soientists working in these areasT 
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(2) a) Some differences have been observed in the length and age frequency ourves 
due to the different selectivitisl.< of gears used. In order to obtain a more accurate 
picture of the state and structure of pop1.llation in the subarea two lines of investigation 
seem useful. First, more intenslve sampling of resaarch vessel catches should be made 
using a anall meshed trawl or covered codend. Second, in addition to the sampling at 
present being carried out, we should attempt to identify a group of otter trawlers, of 
various countries, whi(:h are similar with regards to sele('tivity, and use them as a 
standard, and attempt to make certain that samples are taken from the catches of this 
fleet in each month/subdivision. Can th", CommUtee help implement these suggestions? 

b) Great progress would h'l made if the Secret.a.rl.at were able to prepare and 
publish yearly a general picbrre based on tbA sampling carried out by all countries. 

What difficulties would this tntroollce for the Secretaria.t? 

(3) Hydrographlc backgr01md is eSs'lDtJ.a.l tn the .interpretaHon of the biology and 
dynamics of cod popnJations. Tbe anmllll ratIE'.ffi of ma.ss transport. is partioularly 
relevant to this purpoljll. Llwk of data in this fj..,lrl. i.s particularly evIdent duTing the 
winter (October-Ma.rch). 

Ii) Would it be posstblf' to obt.ain. m()reiD.l:Hnsi'l'~J eollabora.tion of research 
vessels in that suiJdrea during I:he wln!:!'I'? 

b) Monthly surfa.ce isotbermic: charts are eonsldered desirahle. Would it be 
possl.ble to organ(zA cl)Uectl.ons of dal," . .fo:r thf'!l(~ from tUHr.rnog:raphs Installed on com
mercial ships and frnm daily teml'"ratoT" dat.a from !'n,.,riIlfO room sa.rupUng on fishing 
vessels? Who would prepa:n' sueh cha.rts? 
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(4) Forecasting of fisheries is one of the main aims of research. Observed cor
relation between meteorological factors or plankton and fisheries can be used, especially 
to forecast the strength of year-classes. 

a) Are the Indications obtained from productivity methods (Carbon 14) equiva
lent to those obtained using the dry weight or fat content of plankton? What is the most 
significant, most practical and cheapest method? 

b) Are surveys of larvae really useful to forecast year-class strength In all 
areas? 

c) What are the best methods of sampling larvae and other plankton? And can 
ICNAF adopt a standard net and method which can be accepted generally1 

(5) Age determination is an essentilil tool to the work of scientists engaged in the 
area. Different criteria of interpretation of otolith readings are apparently used es
pecially in the interpretation of spawning rings. 

a) What measures can be adopted to make these readings and criteria of inter
pretation more accurate? Should a special workshop meeting be organized for this pur
pose or should it be recommended that collection of otoliths with individual determinations 
be circulated among scientists engaged In this work? Can the Committee organize this? 

b) What devices or gadgets are available or can be adopted to facilitate simul
taneous observation of otoliths? 

c) Abnormal Increase of growth rate is observed In growth curves at· older ages. 
What is the real meaning of this phenomenon? Is it the result of misinterpretation of the 
otoliths of older fish, or is it the result of physiological or ecological changes? 

Halibut 

(a) Material for age assessment is urgently necessary. How can the collaboration 
of observers on fishing vessels cat.ching this species Incidentally be obtained and best used. 

(b) There is evidence of relatively important migrations betweenliabradorand Green
land. A complex programme of tagging would seem to be the best method of investigating 
this problem. Does the Committee recommend this? 

Wolffish 

(a) Material for age assessment is necessary. 

(b) Very little is known about the spawning migration. Will it be possible to design 
a tagging programme for this species? 

• 
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APPENDIX X 

Report of the Ad Hoc Subcommittee on Age Determination 

Participants: Trout (Chairman), Fleming, Holt, Keir, and Ruivo. 

The primary aims of this Committee were to devise and set up an exchange machinery 
for small samples of cod otoliths between countries which felt the need for checking and 
later improving the aocuracy of their age determinations. 

Fcur main areas of sampling were considered: 

I Subarea I, subdivided into the (a) Store Hellefiske Bank and (b) Cape Farewell regions. 

n East coast of Newfoundland (3K and 3L). 

m Grand Bank (containing two populations). 

IV St. Lawrence (Subarea 4 containing two populations, one in 4T and 4V north, the 
other in 4R and 3P north). 

It was agreed that only small samples of twenty otoliths covering the commercial 
size range should be exchanged. If, in addition, research vessel material could provide 
samples of thEi smaller fish below commercial size, a further ten otoliths should be 
included. 

Otolith sample sheets will be prepared by Mr. Keir and sample distribution will 
also be the responsibility of the Secretariat. Once a sample has been read the sample 
sheet and the otoliths will be returned to Halifax for review at the next meeting. 

The countries taking part in this exchange of material are: Portugal, Spain, Canada, 
France, Denmark, Germany, Iceland, Norway, United Kingdom, and U.S.S.R. 

For Subarea I, it was decided that the primary problem was related to interpretation 
of spawning zones. 

The Secretariat will communicate with each country asking for the appropriate 
samples. 
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APPEND1JC XI 

Report o.r the Suhcommittee on Collection of Information 

~e incidence of Cod Ectoparasites (copepods) 

Participants: Ruivo (Chairman), Jean, Templeman, and Wise. 

At the meeting of the tlOmmittee on Research and Statistics on June 11, 1958, a 
working group was appointed to study methods of collection of data on ectoparasites of 
cod in the Northwest Atlantic area. Attfintion was focussed on cod and its copepod 
ectoparasites becau.se these are the specIes for which most data have been colleoted 

. and about which most is lmown at present; 

The data collected may help in the identification of cod stocks in the area. in 
view of the proposed symposium on fish marking (see report of the Ad Hoc Committee 
on Marking) a co-operaUve program is desirable. 

Considering that such studies should cover a wide area and that ~e data should be 
collected in a uniform m.a.nnerfor the sake of comparison, it is reoommended that: 

1. The incidence and number of Lernaeocera branchialis. 
Clavella adunca (C. IJll.Cinata) and, when possible. Cali!@!_, 
be recorded during the usual sampling operations. 

2. Such records should be made by biolOgists or properly 
trained observers because the observations and counts 
. requlre more careful observation than more routine 
measurements. 

3. SaJ:lples should be IdentifIed as to date, location, and 
depth of fishin.g. 

4. The mln.lmum information about the host fish to be re
corded is its length. 

5. Local:ion. 'md nllmh",r of QLI!..V!i!.!! on the host should be 
renorded 1.y i.ndhddu}lJ fish an cording to t.he following 
zones of attaehmelx';: 

a) Amll region 
h) om!'! 
c) M.)uth 
d) llltemal mlll)OSa of the operculum 
e) Fins 

6. The si.ze of t.ho sample wl.d the percfmtage of infected 
fl.:h an.d average D1rmb"ol" of parasites per fish should 
be indIca1.ed for f!adJ. Rample. 
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APPENDIX XII 

Report of the Ad Hoc Subcommittee on Publications 

Participants: Graham (Chairman),:Hart, Holt, Keir, Lundbeck, Travin, Wise (Rapporteur). 

The Committee considered a great many problems related to the publication and 
distribution of reports relating to the Commission's work and to research oonducted in 
the Convention Area. As a result of its deliberations it makes the following reoommen
dations:-

1. The complete report of the Committee on Researoh and Statistios along with its 
aooompanying appendices should be mult1Uthed, bound together under a light oover, and 
distributed to those on the mailing list for the meeting documents. 

2. Commission documents should be distributed regularly only to members engaged 
in the Commission's work and to other international fishery organizations. The Seore
tariat will use its discretion in replying to other requests for suoh documents. 

3. The Secretariat should request member oountries to review their mailing lists 
for Prooeedings, Statistical Bulletins, and Sampling Yearbook, and ocoasional papers. 
When oountries receive quantities in a block and make distribution within their oountries, 
they should supply the Secretariat with their mailing lists in order that duplioation may 
be avoided. 

4. ICNAF should make use of the FAO bibliographic service. The Secretariat should 
select out from the FAO bibliography a list of papers pertaining to the Northwest Atlantio, 
adding other papers which may not have been included. This list should be prepared as a 
document for the 1959 meeting when it can be reviewed and considered for publioation in 
the Proceedings. 

Member countries should submit one reprint to the Biology Branoh of the Fishin;y 
DiVision- of F AO-aiJd one -reprint to the ICNAF Secretil.I~.il1t cif each pUblication pertaillil12; 
to the ICNAF area. 

5. The Committee reviewed the suggestion of the Action Committee that the Com
mission assemble annually collections of reprints of papers published by member coun
tries and pertinent to the ICNAF area. It was the opinion of the majority of the Commit
tee that the use to which such a special collection would be made would not justify the 
time and expense involved. The Secretariat will, in any case, compile one volume of 
such reprints and present this to the Committee on Research and Statistics for reView. 

6. ICNAF should publish in its Proceedings abstracts of meeting documents which 
will be published outside the Commission. References should be included when possible. 

7. The Secretariat should canvass member countries to determine the number of 
reprints required for each paper which the Commission publishes. 
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8. The report on a long-term researoh program for the Commission prepared at 
the Sixth Annual Meeting but never dooumented should be treated as an appendix to the 
1958 report of the Committee on Researoh and Statistios and .so distributed. 

9. After the oustomary editing by the editorial board the following documents of the 
1958 Meeting should be published in the ProoeedingS: Nos. 1,5,6,7,8,9,10,12,13,19,20, 
22,23,24,29,33, and 34. 

Dooument No. 11 should be greatly oondensed and added to the U.S. Researoh Report. 

Document No. 14 should be treated as an appendix to the ,r.eport of the Committee on 
Researoh and statistios and so distributed in multllith form. 

Dooument No. 16 should be reduced to about one-half page and printed in the Annual 
Proceedings. 

The statistios 13ubIiii'tted as Doouments Nos. 25 and 32 will be published in the sta
tistioal Bulletin. 

Document No. 26 should be oonsiderably condensed and published in the Annual Pro
ceedings. Figures 1 and 2 should be retained. 

Document No. 27 should be summarized and the summary published in the Prooeed
ings. The entire paper~should· be treated as an appendix to the report of the Committee 
on Research and statistios and so distributed. 

Dooument No. 31 should appear as an abstraot in the Prooeedings, sinoe its oontents 
will be published by FAO. 

10. At the next Annual Meeting anI-ad hoc oommittee on publications should be ap
pointed early in the sessions in order tIiilt early consideration oan be given to the broad 
publioation problems with whioh the Commission is faoed. 
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APPENDIX XIII 

Report of the Ad Hoc Action Subcommittee 

Partlcipants: Walford (Chairman). Martin, Parrish, Poulsen. Rollefsen. and Ruivo. 

This group recommends that an Action Committee should be appointed each year by 
the Chairman of the standing Committee on Research and statistics. It should be com
posed of the Chairman of the Committee on Research and Statistics, the Exectuve Secre
tary of the Commission and two North American members, one from Canada and one 
from the United States; and thIJee European members selected from each group of coun
tries as follows: one from Spain, France, Portugal, Italy; one from Denmark, United 
Kingdom, Germany; one from U.S.S.R., Norway and Iceland. 

The duties of this committee will be as follows: 

(1) To study the reports of the ad hoc subcommittees eaoh year after 
they have been reviewed by the Committee on Research and Sta
stistics. 

(2) To assign priorities to recommendations made in these reports. 

(3) To determine ways of implementing the recommendations. 

(4) To assist the Chairman of the standing Committee on Research and 
Statistics in preparing the Committee's report to the whole Com-. 
mission. 

(5) To advise the Chairman of the Standing Committee on Research and 
Statistics on the next year's annual meeting. 

(6) To initiate qIUlstions (in addition to those initiated from other sources) 
for consideration in the annual meeting of the committee. 

The Action Subcommittee will be appointed at the beginning of eaoh annual meeting 
and will remain in existence until the beginning of the next. 
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REPORT TQ.T.I1E !JTANDING. qOMMIT'rElLONfl.:Jj:SEASGIJ AND §],ATISTICS 
RE TOP81P1j:'CODENP, .9HAfl~$i. ,Q.EAR * 

by F .D. McCracken and J .R. Clark 

At the 1967 ICNAF Meeting, the Committee on Researoh and statistios (ICNAF Ann. 
Proc •• Vol. 7. p. 13. Section 14B. 3 and 4) decided: 

(a) to solicit information about the forms of chafing gear used 
by trawlers fishing in regions outside the ICNAF area; 

(b) to study the problem of devising a substitute method of 
protection for the top of the codend. 

Having been asked to undertake these tasks. we decided that (a) preceded (b) since 
from the information received it should be possible to: 

(1) find out how extensively topside chafing gear is ueed; 

(2) get leads to proceed with (b) if various forms of chafing 
gear were ueed; and 

(3) begin assessment of how effective chafing gear proteotion is. 

Accordingly. in September. 1957. we sent copies of the attached reqUest to research 
laboratories or other sources in fourteen countries. The specific questions asked were 
aimed to provide answers to (a) and leads to (b). Information has been received from 
eight sources and acknowledgement fromone (copies of all replies are filed with the 
Secretariat). Information has been extracted from these replies and tabulated in the 
accompanying table. Some of the replies apparently refer to fishing practices both 
inside and outside the Convention Area. We have accordIngly included information about 
Canadian and United States fishing practices for more complete coverage, even though 
they were not included within the terms of reference in item (a). 

Briefly summarized. the replies indicate: 

(1) Chafing gear, usually netting of mesh size similar to the codend, 
is used €l:tensively on top of the codend by otter trawlers over 
500 gross tons. Many trawlers in the 151-500 gross ton class also 
use topside chafing gear. but smaller trawlers do not. Systems of 
codend protection seem similar both inside and outside the Conven
tion Area. 

(2) Usually the topside chafing gear (generally, used netting) covers most 
of the posterior part of the codend. It extends slightly in front of 

* Orlgnally submitted to ICNAF as Doeument No. 14 (Serial No. 540) for the 1958 
Annual Meeting. 



the splitting strap (halving becket) and terminates at varying 
distances in front of the codline mesh. Usually it is attached 
along its forward and lateral edge but is open at the posterior 
end. Most often the chafing gear is about the same width as 
the codend (an old codend is used). 

(3) The basic, reason given for using topside ohafing gear is pro
tection of the codend, to increase codend life and decrease the 
chances of losing fish through bursting from a combination of 
heavy loads and abrasion. In order of apparent importance, 
chafing occurs 

(i) underneath splitting strap (halving becket); 
(U) against ship's side and rail when hauling in; 
(iii) before trawl has straightened out in setting 

(this only happens occasionally). 

(4) Protected and unprotected codends used by large otter trawlers 
are indicated to be of similar mesh size, material and twine 
size. There were no reports of substitute methods of protlilOtion 
in use. In one instance it was mentioned that a system of cables 
used for protection had been ineffective. 
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We belieire that experimental testing of any system of protection would be a long-term 
job. Laboratory tests could probably give preliminary results, but final assessment of 
wear, for different materials, unprotected and protected codends, etc., would require 
field testing. SUggestions of substitute methods of protection have not been J,'ecelved 
through our inquiries. There are cases reported, however, in which topside chafing gear 
is not used. Preliminary consideration suggests that vessels using protected codends and 
others using unprotected codends may operate in the same region. Under these conditions, 
essential basic comparisons would be possible. 

After carrying out instructions under item (a) and giving some thought to possibilities 
under item (b), we should like to suggest: 

(1) that a detailed comparison be made between vessels or fleets 
of vessels fishing similar areas with and without chafing gear 
on top of the codends. This detailed comparison should aim 
to establish factual quantitative information about the protec
tion afforded by topside chafing gear. Details of the analysis 
could be developed in committee by representatives of labora
tories from those countries asked to undertake the work (we 
believe the survey should include analysis of average range of 
catches, measures of twine and mesh size, records of codend 
life, estimatcs of loss resulting from split codends and details 
of methods used in hauling codends aboard). 

(2) that experimcntation bc undertaken to determine how much 
double codcnds and topside chafing gear interfere with fish 
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escapement. Except for preliminary experiments, we have very 
little data on their effects (since the posterior portion of the cod
end is believed to be so important in allowing fish to escape, the 
knowledge of protective material action may be as important as 
mesh selection information). 

(3) that the desirabllityand necessity for developing substitute methods 
of protection for the top of the codend be reviewed iI'l relation to 
results from (1) and (2). Design and testing of substitute methods, 
if necessary, might be speeded up by underwater observations. 

The following is a copy of the letter sent requesting information on chafing gear: 

Use of Chafing Gear on Top of Codends 

"At the request of the International Commission for the Northwest 
Atlantic Fisheries, we are attempting to obtain information about the types 
of 'chafing gear' (protective material on top of the codend of otter trawls) 
used in the Northeast Atlantic. Continued investigation has led to the con
clusion that some form of protective material on top of codends is commonly 
used by the large trawlers of most countries fishing in the Northwest Atlantic. 

"At the 1957 Annual Meeting, the Research and Statistics Committee 
(Ann. Proc. Vol. 7. p. 13) recommended that: 

(a) 'The use of chafing gear on the top of the codend is not desirable in 
principle. but because of the practical problem involved, chafing 
gear should be permitted on the top of the codend so long as' •••• 
it conforms to certain specifications. 

(b) 'Studies should be carried out to determine if some substitute method 
of protection for the top of the codend can be devised. ' 

(c) '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.' 

"As we have been asked to undertake the tasks outlined in (b) and (c), 
we should appreciate obtaining any information you can give us in answer to 
the following questions: 

A. Is chafing gear or double layers of netting on top of the codend used in 
fishing for cod, haddock, redfish and/or flat-fish by otter trawlers of 
any size category? 

(Le.) Trawlcrs up to about 50 gross tons 
" """ 50-150 gross tons 
" """ 150-500 gross tons 

Trawlers over GOO gross tons 



B. If chafing gear is. used on top of the oodend: 

(1) What type is used (i.e. loose netting, double layered codends, 
other material)? 

(3) What area of the top of the cod end is covered? 
(3) Why is chafing gear used? 
(4) Describe how chafing gear is attached. 
(5) Is chafing gear used with all types of codend materials? 
(6) Other descriptive details. 

C. If chafing gear is not used on top of the codend: 

(1) Do vessels attempt to protect the codend in any other way while 
it is being hauled over the side of the vessel? 

(2) What type and size of twine is used:for codends? 
(3) What size of mesh is used in codend ~tatedimension measured)? 
(4) How long do codends last? 
(5) Giv.eJ some estimate of average catch per haul." 
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STA~IS~ICS OF 'l'OPSIDE CHAFING GEAR IN USE IN :rIlE 1I'0ll'l!l!EASTEEIIT ~LAN'rIC AIiD III :rIlE ICIAJ' AlUCA 

Is l'ur!>ose of Cha.tine; GeN' 
Codend Mo.tutah 1) 

Average 
~opside 1:i:l!e ,of Os ..... Used To prevent abrasion againa t: Catch 

Countries Cha.ting Netting over .peg: Side Split- Sea Natural S;ynthetic !'leah Per 
GeIU' Opsn Closed of ting Bt>t- Fibres J'1brea Size I/aul-
Used! .yt Aft Shi:e Stra:e tom mn tone 

Canada 2) Yes Yea No Yes Yes Manila7) llylon7) 100- 1 

Faroe Is.3) 
50-75/'+ 80 yd. UII 

No 
y:.q) ~la7) lly~on7) France Yea Yea Yes Some 120 2 

165 kg. 106 kg. 
Gerrrsny Yes Yes Bo Yes Yes Some 
Holland Yes Yes No Yes Yes 
Iceland Yes Yes No Yes Yes 
Italy 
Norwe,}' No Manila 110 qr 

NoS) 
'I ply 

Poland 
Man;la7) Portuga12) Yes Yes Some Yes Yes 11,+. 3-51 

llussia3) 
3 ply 

Yes 
Spain3) Yes 
swed6)3) No 

Mnn;la7) U.K. Some Yes No Yes Yes 110' 2 

U.S.A. 2) Some Yes No 
50-75/'+) 
Manila7 Nylon 1111 I 
qS-60/'i 

1) With reference to large otter trawlers. 2) InfoDrntion for ICNAF lU'ea. 3) From replies given 
during previous ICNAF meotinp.s. q) Pro-rclf,Ulnt.ion. 5) Not used for grourdfieh fishing. 6) Precise 
answer to extent of chafing gear uue deferrod. 7) Double. 
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COLLABORATION BETWEEN FAO AND ICNAF. 1957/58* 

1. Standardization of Fishery Statistics 

The following notes report action taken 
by F AO Fisheries Division in response to 
recommendations in the report of the Seventh 
Annual Meeting of ICNAF and other aspects 
of the current work of the Division of interst 
to the Commission. 

At the Lisbon meeting the Commission decided to give encouragement to FAO to con
vene a meeting of experts to develop a plan of standardization and to prepare for this by 
studying methods used in the various countries concerned. The Committee on Research 
and Statistics recommended that such a meeting should include expert representatives of 
national fishery statistical institutions. including particularly the nations fishing in the 
North Atlantic. and made some suggestions regarding the subject matter to be disoussed. 
It also considered it desirable that FAO shoUld send one or more etlCperts to as many of 
the countries ooncerned as possible to study and prepare a report upon the problems and 
methods of oollecting fishing statistics. Accordingly, FAO Fisheries Division contraoted 
with Mr. F. Rashley of the Dominion Bureau of Statistics I Ottawa, Canada, and Mr. J. B. 
Rutherford of the Economics Servioe of the Department of Fisheries of Canada. to conduct 
a survey of fishery statistics in the North Atlantic area. The following countries were 
visited by one or other of the two experts: - the United States, Iceland, Norway, Sweden, 
Denmark, the Federal Republic of Germany, the Netherlands, France, the United Kingdom, 
Spain, and Portugal. In addition. a study of Canadian fishery statistics was included in the 
survey. The Division now has in its hands a draft report based on this survey. The second 
part of this report describes the systems in each country, one by one. and these descrip
tions will be sent to each of the cOlmtries concerned for their comment. The final draft of 
the whole report will be circulated to prospective participants in the meeting on fisheries 
statistics which FAO intends to convene in the autumn of 1959. We are at present corres
ponding to determine a suitable venue for this meeting. which will preferably be in a Euro
ge.an member country of both ICES and ICNAF, immediately preceding or after the 1959 
Stall!tf'.ry Meeting of ICES, though not necessarily at the same place, Suggestions for work
ing and background papers for this meeting would be welcome and it is hoped that participa
tion will be obtained from the Secretariats of ICNAF. the ICNAF Research and Statistics 
Committee, the ICES Committee on Statistics. users of international statistics in both the 
biological and economic fields, and - particul.arly important - those who are responsible 
for collecting and compiling statistics in each of the partiCipating cOlmtries. 

2, Samoling Manual 

At Lisbon the Research and Statistics Committee affirmed the need for a manual of 
statistical methods for fillhcry workers and encouraged F AO as sponsors to pursu.e this 
project. The draft of the paper on "Sampling problems and methods in fishery research" 
by J .A. Gulland. which was distr.ilJuted during the Lisbon mooting, has now been revised 

,-.~-- -
* OriftinalJy submitted to ICNAF as Documont No. 27 (Serial No. 553) for the 1958 Annual 

M(.:ctinl~ • 
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and published in English. French and Spanish in the F AO "Fisheties Bulletin" (reprints of 
this paper are available). Mr. Gulland ha.s now been commissioned by FAO to prepare a 
more comprehensive manual on this subject and has submitted to FAO the first outIine of 
it. We ha.ve approached the United Kingdom Government with a view to obtaining Mr. Gul
land's services as instructor during the International Training center on methodology of 
mackerel investigations, to be held under the Expanded Technical Assistance Programme 
at Bangkok during the last quarter of this year. We propose that Mr. Gulland should on 
his way to the Center visit fish landing places in the Indo-Pacific region to study conditions 
there under which market sampling would be undertaken and also the conditions of sampling 
at the fishing sites. The outline notes of the manual, which will be largely based on those 
prepared for the course on stock assessment held at the Fisheries Laboratory, Lowestoft 
in February 1957, will be used during the Bangkok Training Center and revised on the 
basis of el'tperience gained there with a view to completing the manuscript during 1959. In 
this connection, the Commission. may also be interested to know that a manual on methods 
in fishery population dynamics is also in preparation and this work will include a review of 
the methods of age determination of fish and of the methods of conducting and interpreting 
tagging experiments. 

3. J oillt Scientific Meetings 

The Commission will be interested to know that, as a result of some publicity given to 
the 1956 Biarritz meeting of the Research and Statistics Committee and of correspondence 
since then with workers in the field of population dynamics, we have received a large num
ber of requests for copies of the published proceedings. That meeting has, in fact.aroused 
very considerable interest outside the North Atlantic area. 

With regard to the publication of the reports and prroeedings of the Joint Scientific 
Meeting of ICNAF /ICES/F AO held at Lisbon in 1957, we can report good progress in the 
editing of manuscripts of contributions to the workshop on the effects of fishing on stocks. 
The Steering Committee of the meeting convened in Bergen at the time of the last Statutory 
Meeting of ICES and made detailed arrangements for the preparation of the final manuscript 
and its publication. FAO will undertake the latter task and we hope that the final proceed
ings will be published during the first half of next year. 

The Joint Meeting in Lisbon recommended that steps should be taken to ascertain the 
need for an internat.lonal Journal of Fishery Dynamics. A small committee was appointed 
with representatives from each major area of the world and questionnaires were sent out. 
The replies were analysed and a report on them considered by a meeting of those members 
of that committee who attended the UN Conference on the Law of the Sea at Geneva earlier 
this year. As a result of their consideration, it has become clear that there is indeed a 
desire for such a journal and recommcndations were made for definite action to be taken 
to establish the Journa.l. FAO is considering thc possibility of underwriting such a journal 
for a short initial period and will approach possibI e publishers, as well as initiate action 
to estahlish an appropriate international edit.orial board. 

The Joint Lisbon mecting also made ccrtain recommendations regarding the standardi
zationc:'.matbclflutiea1 notation for fiHhery population dynamics. Action on this recommen
dation has bcen taken as far as submIssion of a joint note by S.J. Holt, FAO, Clyde C. 
Taylor, ICNAF, J.A. Gulland, ICES and Susumu Kurita, Ja.panese Notation Committee, 
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for publication in the forthcoming issue of the Journal of the International Council for the 
Exploration of the Sea. Reprints of this paper will be distributed widely to editors of 
journals, other international organizations and institutes regularly publishing papers of 
a kind to which the proposed standards refer. 

In addition to this paper on notation we have begun work on the indexlng.of the papers 
for the Lisbon meeting and on the extraction of terms and definitions from those papers. 
This is part of our work on the definition of concepts and terms, and on olassification, 
which has been rather slowed down over the past eighteen months; however, we are very 
alive to the importance of this work and intend now to give it high priority. 

The report of the Joint Lisbon meeting recommended further studies of the use of 
high-speed computers in the assessment of fish stocks and other fisheries research prob
lems. In addition to correspondence between the convenor and scientists in various parts 
of the world concerned with this problem, arrangements have been initiated for collabora
tion between FAO and the International Computation Center recently established by UNESCO 
with its Headquarters in Rome. It is hoped that it will be possible to make arrangements 
both for the computation of tables of functions important in fisheries population studies and 
also evaluation of comparative compiled data relating to the parameters of exploited stocks. 

4. other Scientific Meetings 

Apart from the Second Fishing Boat Congress: and the International Meeting on Costs 
and Earnings of Fishing Enterprises, to which publicity has already been given, two scien
tific symposia on subjects of some interest to the CommiSSion are planned by FAO for the 
near future. In December this year F AO is collaborating with the Indo-Pacific Fisheries 
Council in a Symposium on Fish Behaviour, for which contributions will be obtained from 
outside the Indo-Pacific area. In September 1959 we are convening at Rome a world meet
ing on the biology and fluctuations of sardine stocks and it is hoped at this meeting to re
view the whole field of the analysis and interpretation of fluctuations in stocks and catches 
of the commercially important pelagic fishes. 

The Commission may recall that at its 4th Meeting, in 1954, we gave a preliminary 
account of our plans for work relating to the data and methods of resources appraisal. 
Those plans included the holding of a series of subject meetings the results from which, 
associated with the results of consultations with regional councils and commission, were 
to be considered at a world colloquium on fishery resources at which a stocktaking of 
these resources might be attempted. Such a stocktaking, it was thought, would revise and 
bring up to date the conclusions reached at the UNSCUUR Conference of 1948. The Com
mission will be interested to know that the plans are developing with reasonable success, 
even if on a timetable sustantially longer than was contemplated in 1954. The Division col
laborates closely in this work with UNESCO chiefly through its International Advisory Com
mittee on the Marinc Sciences. The following table shows the tentative plan being followed 
by FAO and UNESCO in this collaborative effort. The Commission will recognize that this 
series seeks to deal with the several aspects of fish populations and their environments in 
a constructivc and cumulative way to permit at the end a reappraisal of fishery resources. 
The schedule is by no means fixed; nor is it exclusive: the Commission will note that sup
plmnentary mcctings will be organized to consider special groups (for example the sardine 
mccting) and limited suhjocts. 



A copy of the prospectuses for the behaviour and sardine symposia are avallable at 
this meeting for examination by interested persons. 

(1) Methods of measuring basic production; Bergen 1957; ICES, UNESCO 
(2) Fish behaviour and its determinants; Colombo or Bangkok; 1958; 

IPFC, FAO 
(3) Methods of measuring fish food populations and their processes; , 

New York, U.S.A.; 1959; AAB, UNESCO, FAO 
(4) Fish mortality and its determinants; TuniS; 1960; GFCM, FAO 
(6) Fish nutrition and its determinants; Latin America; 1961; FAO,UNESCO 
(6) Fish reprodUction and its determinants; East Africa; 1962; CCTA, FAO 
(7) Productivity and the inventory of production of the seas; Rome; 1968i 

FAO, UNESCO 

5. BibliographiC Work 
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Some members of the Commission may know that Fisheries Division Biology Branch 
began in January this year the publication of a monthly "Current Bibliography for Fisheries 
Science", copies of the first two issues of which are available. This cumulative, anno
tated bibliography is being given a limited distribution to other international organizatiOl18 
and collaborating persons and institutes and taxonomic and geographic indexes are being 
prepared. The subject classification is being revised and it is hoped during next year to 
introduce cumulative subject indexing. We are exploring the possibllities of practical 
collaboration with other bodies interested in this project, especially, at present, the Inter
national Council for the Exploration of the Sea, and are making arrangements with institu
tions in Japan and the USSR to furnish translated contents,'Usts of joui'nals 8.Ji.d annotatl!ll18 
r.eady for immediate pubHcation. The" F lID 'obServer -will 'be liapp~to'iHsouss, with the: 
tGN'A'F" Secretariat possible ways lri which" j:!racu.6i!.1 collaboratlon':maycbestarledbetween 
the..two 'organil/:ations. 

6. Research Methods: Standardization and Mechanization 

A major objective of the Bangkok Training Centre mentioned above in section 2 is to 
promote the standariza.tion of field and laboratory operations and techniques. In proposing 
the organization of this centre, the IPFC and its Rastrelliger sub-committee strongly em
phasized the desirability of basing the co-ordination of national research programmes on 
methods that had been statistically tested and standardized and considered that the centre 
would give an opportunity to test methods and to formulate a common plan of studies. It 
is intended to submit a report of th.e centre and a set of recommendations on these matters, 
to the IPFC 8th Session in Colombo. immediately after the Training Centre. 

At the same time efforts are being made through the GFCM to initiate similar work on 
the standarization of clupeoid measurements. Mr. Ruivo's paper on this question, written 
under contract with FAO and submitted to the last session of the GFCM, has been widely 
disseminated and comments on it have been sought. It is hoped that this work may be car
ried a step further at the next GFCM session in Rome, in October this year. 

Our plan to make /I. th.rough survey of biological methods in use throughout the world, 
and to appraise the practicability and deSirability of mechanizing some of these operations, 
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has had to be deferred because of the pressure of work on other commitments. We hope 
to be able to make an energetic attack on this question in the near future and, of course, 
the results of the Bangkok Centre, and oftha: GFCM discussions shotildhere be of'con
slderaDle assistanDe. 

7. Data and Methods of Resource Appraisal 

OUr work in this field stands firmly on three broad foundations: the bibliography and 
documentation, terminology and olassification, and methodology. Establishment of these 
foundations has ocoupied much of our time sinoe we first desoribed thelle plans to the 
Commission; some of our actiyities in conneotion with them are mentioned in the pre
oeding sectIons. 

The substantive resouroes work is being pursued along four lines between whioh there 
is oonstant oommunioation. The first approach obviously must be by way of examination 
of ourrent explOitation and extraotion from this of evidenoe as to the nature and magnitude 
of exploited resouroes. For this purpose we are systematioally storing information on our
rent production and on all factors whose operation influences prodUction and for whioh al
lowance must be made in deduoing anything about resources from the evidenoe of production. 
This information is being reduoed into oountry and regional synopses, dr"which nineteen' 
have now been tnade'"~""::'1:heBesyn:opses :arll.·atrpreilent· in Only "dralt form, serving as 
Wbrldng. papers ior 3JS:.:. )W.e.:liape··.tlJat:·.befare.lqngthey will,assilme Ii, if@firi.itive .form 
worthy Of .. dfstributipl1 tQ inter.ested. workers~' 

The second approach is by way of analysis of the oharaoteristios and properties of 
species of present or potential economic importanoe. For this purpose we have made ex
tensive lists of speoies, accumulating for praottcal purposes also their oommon names. 
Next we are accumulating data conoerning eaoh speoies and for selected speCies, genera 
or groups we assemble the information aocording to a special pattern which gives, we be
lieve, an ecologioal specifioation of the speoies. Five of these species synopses have been 
prepared (for Rastrelliger, Hilsa, Whales, Tinca tinca, and Triohiurirodei), and have been 
submitted to speoialists throughout the world for comment and modification. A synopsis 
for sardines is being made at present, and one for gadids is planned. Many methodologioal 
advances in the treatment and reduotion of data, must be made before these synopses will 
be satisfactory for our purposes. 

The third approach is by way of examination of the characteristios of the environment 
of the species of economic interest, taking here the broader definition of resource as em
bracing the entire system whose working has the economic species as end-product. Again 
information is being accumulated and reduced into synoptic statements. One set of infor
mation related to oceanic areas, the other to river systems and basins. Synoptio state
ments for ten marine areas have been prepared, and others are in oourse of preparation; 
synoptic statements for the Ganges-Brahmaputra and for the Mekong basins are in prep
aration. 

Copies of the outlinos employed for these synoptic statements are available for ex
'lminatioD by interested persons. 
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The Commission will reoognize that many of these papers will oome before meetings 
of regional oounoils and oommissions (as for example. the paper on the resouroes of the 
ICNAF area) and before the subjeot meetings referred to above; the Commission will also 
reoognize that if preparation of these papers is suooessful the operation wUl result in a 
set of authoritative doouments to serve as working papers for the eventual world apprai
sal meeting whioh we oontemplate. 
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AN OUTLINE OF PRESENT RESEARCH 
AND 

LONG RANGE NEEDS IN THE CONVENTION AREA* 

Cod is by far the most important species In the Convention Area. It is the species of 
greatest Interest to nine of the ten** ICNAF member countries. For these reasons, it is 
essential that the greatest emphasis In ICNAF researoh should be placed on cod. 

The following problems require Increased study In order that scientists may recom
mend the means of obtaining maximum sustained yield from the cod stocks: 

1. The Population Structure of the Cod Species In the Convention Area. 

How can the stocks be distinguished? The cod of the ICNAF Area are divided 
Into a number of populations which show different characteristics of behaviour, 
growth and migrations. Some intermingling of populations has been observed from 
studies of tagging and vertebral counts. Our knowledge of divisions of populations 
is well advanced In the Convention Area, but the work must be oontinued. Since 
classical methods of Investigation have been expensive and laborious, it is pro
posed that further studies should follow new methods of distinguishing populations 
wherever possible. Serological and chromatographic techniques are suggested. 

2. Population Dynamics 

At what age should the cod In different areas be taken? With what Intensity 
should the stocks be fished ? 

To answer these questions it is necessary to have the growth rates and mor
tality rates of each stock. In order to compute these rates, it is necessary to 
have extensive data on the quantities, sizes, and ages of cod taken. Most of these 
data can be obtained from commercial fishing vessels at relatively low cost. How
ever,since large quantities of cod may be discarded at sea, adequate sampling can
not be obtained from the landed catch. Observers must go to sea on commercial 
vessels to sample the discarded portion of the catch. Each country taking substan
tial quantities of cod should have two observers at sea collecting the needed infor
mation and they should, as far as practical, move from vessel to vessel In the 
fleet. The landed portion of the catch can be sampled ashore. 

Sampling of the commercial catch of cod in the Convention Area is very in
adequate for all countries and for some,such as France and Italy, is entirely 
lacking. 

If sampling by member governments cannot be so expanded, the Commission 
should set up a joint program of sampling commercial catches. This would Involve 

* Originally submitted as a rcport of the Standing Committee on Research and Statistics 
at the 1956 Annual Mccting. ** Thcre are now (1958) twelve member countries. 
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employment of observers and charter of vessels. It should be avoided until other 
methods of sampling are fully explored. 

Portugal and Spain have already taken steps to meet this requirement. Other 
countries,such as Denmark,with substantial exploitation in any partioular subarea 
should carry out proportional amounts of sampling. 

Valuable information on changes in abundanoe of ood oan be determined from 
studies of log book reoords of past fishing. Landings oan be allocated by area of 
oapture and by fishing effort. It is noted with slltisfaotion that the United states 
and Spain (PYSBE) are oontributing historioal oatoh-effort data. Other souroes of 
suoh information should be investigated and summarized wherever possible. 

3. Effects of Mesh Regulations 

It will be important to assess the effeots of mesh regulations on landings of 
ood. This will be partioularly true if larger mesh sizes are proposed in the fu
ture. It is important now to lay the basis for assessing the effects of mesh regu
lations. Adequate statistios and sampling of the oommeroial fishery is the key to 
evaluation of mesh regulations. 

Problems onower priority will be"solved by followiI)glong ... term programs ,of re,.. 
search at ,sea., ThesEtinclude,..., 

4. Horizontal and vertical distribution of cod by ages and sizes 

Distributidn is poorly known for small cod below commercial sizes. Sys
temiltiC) experimental fishing with available research vessels or by chartered 
commercial fishing vessels is needed to study this problem. 

5~ Tagging 

The tagging of fish at sea is needed to determine migration and mortalities 
of cod. Much has been done in this field, particularly in inshore waters. Infor
mation is still weak for cod of offshore banks and tagging should be pursued fur
ther there. 

Tagging of cod just outside the Convention Area (e.g. E. Greenland and 
Iceland) snould be encouraged by the Commission. 

The Commission should give close attention to recaptures of tagged cod. 
Large differences in the nuIilbers of tags found by different vessels and by dif
ferent aounh'ies sno.w iliilt R'great 'niany tags 'are not 'returnEld' by fishermen.
Member, governments can contribute to these costly investigations by' prgan
lsin'g the coll!"ction and handling, of all tags recaptured .by thcIr fiElhermen .• 

Tagging techniques should be improved wherever possible. 
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6. Spawning 

The spawning seasons and places of the cod are only superficially lmown in 
the Convention Area. Examination of gonads for state of maturity and systematic 
plankton sampling for concentrations of cod eggs will contribute the required in
formation on spawning. Studies of fish gonads oan be carried out quickly, and at 
low cost, and this approach should have priority. 

7. Effeots of Environment 

It is important to distinguish between effects of fishing and effeots of the en
vironment on cod. Distribution, growth, year-olass strength, and mortality are 
all greatly affected by differences in the env.tr.onment with time and place. These 
relationships must be understood in order to make best use of ood stooks. 

8. Gear Seleotion 

The selectivity of each of the many gears used to catoh cod must be studied 
as background for management of cod stocks. Mesh selection by North American 
otter trawls has been studied extensively, but almost nothing is lmown to date about 
the selective properties of other fishing gear used extensively in the Convention 
Area. 

For all these problems, investigations at sea are required on commercial and reI
search vessels. The number of offshore research vessels operating in the Convention 
Area is small. Offshore research is particularly weak in Subareas 2, 3 and 4 and re
search vessels should be provided for work in these areas. 

HADDOCK 

Expanded research does not appear to be required since haddock research has been 
emphasized during the early life of the Commission, and since haddock landings are very 
much less than cod. It is recommended that haddock research programs should be con
tinued at the present level. 

The Subarea 5 haddock fishery is a model for the Convention Area, and haddock re
search should be continued inteflsively there. 

Measurement of quantities, sizes and ages of haddock caught and landed by commer
cial vessels has high priority. Inc~eased sampling at sea Is required, especially in SUb
areas 3 and 4. 

Assessment of the effects of mesh regulations must continue to receive high priority 
in SUbarea 5, and, if possible, similar programs should be developed for subareas 3 and 
4. 

Problems requiring special research are:-

1. Definition of populations, with emphasis on new techniques. 



2. Effects of selective fishing, temperature, food and population density on 
growth and yield. 

3. Abundance of zero or one year old fish ,by quantitative surveys at sea. 

4. Follow the movements of eggs, larvae and young haddook from their origin 
to their appearance in the fishery. 

REDFIBH 

1.. The horizontal and vertical distribution of redfish by sizes and ages 

a. Systematio experimental fishing with available researoh ve8lel' or by 
ohartered oommeroial. vessels. 
Present Status: The U.S. and Canada are conduoting limited lUl'Veys. 

Additional Resources Required: The U.S. should expand its surveys I.I1d 
oolleot more information on sizes, ages, and sex in relation to depth and 
time of day. Canada should expand its surveys when its new researoh 
trawler oomes into operation and earlier if it is possible. 

63 

b. Observation by underwater television. An attempt should be made to use 
this device in redfish problems. If some attractant could be used in oon
Junction with the camera, valuable information on vertioal distribution might 
be obtained. The camera might also be used in oonjunotion with development 
of detachable hooks. 

o. The rapid development of echo-sounding equipment, espeoially of the oathode
ray-tube type, gives hope that this type' of equipment will be very useful for 
the study of vertical distribution and suoh equipment should be used and de
veloped. 

d. Records of redfish sounds can possibly be used in the study of vertioal dis
tribution and studies of these sounds cculd be carried out. 
Present Status: The U.S., Canada and U.K. ncw have underwater television 
camoras. 

AdcUUonnl ResoureCfj RN)ulred: Since the use of underwater television is 
Btilllil a dcivolopmental star,o, no recommendation is made for other oountries 
to invost in this equipmont. Countries having those devioes are urged to use 
thom on rodfish pl'obloms. 

II. The J?opulnUon structure of rodfiflh 

How is S. mnrlmll'l divided into stocks? How can these stooks be distin
guishod? 

a. Study morphological characteristics of samples of fish taken from the oom
mercial fiuhory and by experimental fishing; analyze these statistically. 
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Present Status: U. S. is conducting such studies on stocks from Subareas 3, 
4, and 5. Canada is conducting studies in Subareas 2, 3, and 4. Germany 
is doing this type of work from Western Greenland to Norway • 

. b. Study of distribution and life history of parasites. 
Present Status: U.S. is completiIig study of incidenoe of SJillYrion lumpi. 
Canada is doing similar work in Subareas 2, 3, and 4. 

c. Development of serological .distinotions. 
Refer to general committee recommendations. 

3. ,Spawning 

Where do redfish spawn? What are the routes of drift of the larvae? 

Make systematic plankton surveys with researoh vessels. Explore pos
sibility of using oommercial vessels, weather ships, etc. 
Present Status: U.S. is making regular surveys in late winter and spring 
in Subarea 5. These surveys are essentially for haddock and are relatively 
unimportant for redfish whose spawning is considerably later. Canada is 
oar,rYing. out plli.nkton :surveys in Sllliarea:S:: ~,3'; and--2,and'· D'enmark. iii. 
Subarea ,1. 

Additional Resources Required: U.S. should expand its surveys to inolude 
at least the summer and early autumn period and should attempt to get plank
ton samples from commeroial and Coast Guard vessels. Canada should ex
pand its aotivities when the new researoh trawler is ready and earlier if 
possible. 

4. Growth rate 

Determine the growth rates of the various stooks of redfish. 
Present Status: It is agreed that the method used by ICNAF oountries for 
validation of otolith rings is correct. However, more preoise methods of 
age determinations are needed for definite allocation of fish to the oorrect 
year-olasses. Every advantage should be taken of the appearanoe of large 
year-classes of small fish, such as is now being studied by Canada in Her
mitage Bay in the south west of Newfoundland. In some oases in which year
olasses immediately later have very poor survival, it should be possible to 
follow ages by a study of length frequencies', and also by otoliths or soales 
and concurrently distinguish differences between winter cheoks on the otoliths 
and checks at other seasons. 

Additional Resourccs Required: In U.S. a greater attack should be made on 
devising a rapid means of age determinations and on obtaining age compo
sitions and growth rates for many populations in Subareas 3, 4 and 5. 
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What are the routes of migration of redfish? Where, whenandto,whatextentdo 
the stocks from the various banks intermingle? What are rates of mortality? 
These questions can be studied together by tagging experiments. For this a 
practical method of tagging must be devised. 
Present Status: Inactive. 

Additional Resources Required: A tag should be developed which can be at
tached to redfish at their natural level in the sea and other methods of tag
ging investigated. 

6. Effects of environment 

It is important to determino the factoro of the environment influfilncing SUl'

vIval of young redfish. 

a. Rear young redfish in aquaria, experimenting with such factors as tempera
ture, pressure, food, etc" 
Present Status: Inactive. 

Additional Resources Required: When aquarium facilities become available, 
U.S. should emphasize this research. Norway also will in due course have 
facilities for thio worl~, 

b. Measure environmental factors in the sea where larvae and young redfish 
are found to learn the normal conditions sought. Collate these findings with 
results of e;:perimental research. 
Present Status, U.S. is collecting data on temperature and food relations. 

Additional Hesources Required: More intensive work should be carried out 
by all countries fishing substantially in the ICNAF area for redfish. 

7. Gear selection 

Detbrmiilerelatibn beh'leen mer:h cizc an.] cizes and agee; of redfithcaught. 
Present Status' U. S. and Canada have conducted Borne experiments on this 
problem. 

Additional Resources Required: The U.S. should conduct further tests on 
other sizes of mesh and the eX!Jerimcnts should be repeated in other areas 
by other countries. 

8. Population dynamics 

What are the most probable relations between mortality rates and yield of 
redfish? This problem can best be solved by construction and testing of 
mathematical models. In this connection also consideration should be given 
to the effcct that gear selection has had on the derived growth rates. 
Present Status: Sec Sampling and Population Dynamics, page 61. 
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HALIBUT 

It seems unlikely that a full scale research programme could be undertaken on hali
but, comparable to those proposed for cod, redfish and haddock. A minimal programme 
that could provide the practical information required for increasing the yield of this re
source follows: 

1. Determination of the total distribution and abundance of Atlantic halibut 

aJ Tapulate quantities of halibut eggs and larvae taken in plankton surveys for 
cod, haddock and redfish. Relate these quantities to probable size of spawn
ing populations. Where possible, take deep and very deep tows. 
Present Status: U. S. is making regular plankton surveys in SUbarea 5. 
Canada is making plankton surveys in certain parts of Subareas 3 and 4. 
Denmark is making regular tows in Subarea 1 for cod eggs and larvae. 
Spain is making regular tows from commercial vessels in SUbarea 3. 
Portugal has taken some plankton tows in Subarea 3. 

Additional Resources Required: Each of the above countries should examine 
its plankton samples for halibut eggs and larvae. So few of these are found 
in the plankton that no additional help is required for this aspect of the study. 

b. Record quantities, sizes and sexes and collect otoliths (only otolith from blind 
side are very useful) from all halibut caught during fishing voyages on which 
sea samplers are present. 
Present Status: Several countries are now sending observers on commercial 
trips regularly for study of other species. (See reports on Cod and Haddock, 
page 50 and 52 respectively.) 

Additional Resources RequIred: The collection of these data could be effected 
without additional cost. 

2. What changes in abundance of halibut have occurt'ecIinthepast? 

Collect and study records such as log books of fishing vessels and accounts 
of shore companies. 
Present Status: Inactive, except for Norway and Denmark. 

Additional Resources Required: The service of one man for a year. 

3. Population dynamics 

From Imowledge of growth rate of Atlantic halibut, and with various assumed 
mortality figures, construct isopleth models for judging possible effects of 
modifying fishing rates. 
~~t S!::!~u~ Inactive. 

Mdition~LPc~.,ources Required: See repol't on Sampling and Population 
Dynamics, page G1. 
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4. Statistic s 

A real effort should be made to obtain more accurate records of total catch. 
Changes In fishing effort and fishing methods should be recorded. 
Present Status: Catch records are good for countries landing halibut In 
quantity. Records, or at least estimates, for the salt cod fleet are required. 

Additional Resources Required: Probably none, if port agents are already 
examining log books. 

6. Definition of stocks - tagging 

A tagging programme covering the entire Convention Area and the region 
about Iceland should be conducted. 
Present Status: Denmark is conducting limited tagging In Western Greenland. 
Norway is tagging In Davis Strait and Labrador. Iceland is tagging small 
halibut In the Iceland wcders. 

Additional Resources Requ,ired: Tagging is expensive because of the value 
of the fish, but an extended programme is needed, especially in the area of 
Iceland and East Greenland to determine the relation of the Icelandic and 
Greenland stocks. Canada and the United States should tag in Subareas 4 and 
5. Observers on the salt cod fleets should tag In Subareas 1 and 3. These 
fish are not considered valuable and, although some are in poor condition, 
many survive. Denmark and Norway should continue their programmes. 
U.K. should Initiate a programme In East Greenland. 

STATISTICS 

Present Status: Most cOImiries are now reporting landings and fishing 
efforts of their fleets fi.sbiug for groundfish In the North West Atlantic 
In the detail requiroo by the Com.mission. However, more Information 
is reqlured on the fIsheries of Canada (inshore fishery), Denmark, -
France. Ieeland and Italy. 

Canadl!:: The Canadian inshore fisheries laud about half the cod caught 
In Subareas 3 and 4,. 

Addii.ional Da1a ReuniTed: Fllrthm' Information should be collected on the 
g;;;~~-;rfi{thi;;'fi~b~~:r:v a.nd landings shouJd be allocated according to 
the type of gear used In each month and subdivision of capture. 

Propo~~!L4!::.t:i?!?-, (1) As a first s1",!) estimates could be made now, on 
the basis of the report of fisherif'·s ofJir.",rs, seiflntists and others, and 
these estimates should he pnhlishcd itl t.he nex1: Statistical Bulletin. (2) 
In order to evaluatfl the problflm, rough BnmmariflS (as accurate as pre
sent knowledge permits) of 1.h., mUlllwrs and kinds Qr- vessesl (boats) en
gaged in this fiHhory Rhollld b(l peepCI.)t'nd (Sf'O II . .,m 11). 
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Denmark: 

Additional Data Required: (1) The landings of the Greenlanders' fisheries and 
the Faroese small boat fisheries in Subarea 1 should be reported by month, 
'subdivision and gear. (2) The detailed reporting of the landings and efforts of 
the large Farbese vessels by month and subdivision of capture is required. 
This should present no unusual difficulties. 

Proposed Action: (1) Estimates should be made now as a first step by scien
tists and fisheries officers and published in the next Statistical Bulletin. (2) A 
start should be made now too on the analysis of log-book records and on inter
views with the captains of fishing vessels. 

Ice I and: The otter trawlers fishing from Iceland form a homogeneous fleet of 
vessels whose effort and landings data would be particularly useful in studies of 
indioes of abundance. The total number of trips to West Greenland (58) is not 
large and it should be possible to obtain data on efforts and landings by month 
and subdivision of capture. 

Proposed Action: (1) Estimates should be made now for the 1955 fishery and 
included in the next Statistical Bulletin. (2) A programme using bog-books and 
personal interviews withthecaptalns of fishing vessels (or any other method) 
should be begun now to obtain the required data on the area of fishing operation 
and ~he fishing effort. 

Fr.ance: L~ are now submitted in the detail required but fishing effort 
data are reported only by subareas. 

Additional Data Required: Effort data should be collected and reported by month 
and subdivision. 

Proposed Action: Detailed data need not be collected from all vessels. The log
books of the fifteen vessels for which effort data are now submitted by subareas 
could be re-examined to give fishing effort data by months and subdivisions. If 
this could be done for the 1955 fishery, the data would be published in the next 
Statistical Bulletin. 

Ita l:y: Only total landings from the Convention Area are reported. As this 
fishery is carried out by three large otter trawlers, the collection and reporting 
of the required statistical data on efforts and landings should present no major 
problems. 

Proposed Action: A start should be made now by the analysis of log-book: 
records. 
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2. Fish Discarded at Sea 

It is essential that accurate estimates of .the weight and size of fi'sh discarded 
at sea should be obtained . 
Present Status: Occasional estimates by observers have been reported by 
Canada. 

Proposed Action: Two observers should be sent with each major fleet to 
make observations on the quantity, species and size of fish discarded at sea. 

3. Definition of Fishing Effort 

It is probable that the meanings of the,terms used for fishing efforts such as 
'days fished' or 'hours fished' vsr,f between countries. 

Proposed Action: Precise definitions of the terms used to describe fishing ef
fort should be obtained from all countries and published In the Statistical Bul
letin. 

4. Size Categories 

In many of the member countries fish landed are divided Into size oategories. 
These size categories vary from country to country and cannot be complled 
Internationally. 
Present Status: Several member countries report their landings to the Com
mission broken down by size categories and they are so published In the Statis
tical Bulletin. 

Proposed Action: Laildlngs published In the Statilfical Bulletin should not be 
broken down by size categories but countries reporting suoh data should continue 
to do so when they are of value when combined with size composition data based 
on sampling. 

5. Conversion Factors 

Landings are reported to the Commission In terms of the condition first weighed. 
These landings are then converted to round fresh weight by the use of a conver
sion factor. 
Present Status: Different conversion factors are used by the Commission for 
converting landings of the same species landed In the same condition from the 
same al'ea. This Inconsistency is undesirable. 

Proposed Action; The same conversion factor should be used for landings of the 
same species landed In the same condition. In general the principle should be to 
use the same conversion factors until experiments have shown that different con
version factors are justifiable. A conversion factor of 1.2 should be used for 
converting the fresh gutted head on (drawn) weight to round fresh for cod, had
dock, cusk, pollock, silver hake and wolffish. 
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6. Presentation of statistics in ICNAF' s Statistical Bulletin 

Present status: The detailed statistics received by the Commission are classi
fied by countries. gears, areas and months and printed in that order (refer to 
Tables 8-20. Statistical Bulletin, Vol. 4). 

Proposed Action: The detailed data should be reorganized and classified for 
publication by areas. months. gears and countries (in that order). 

7. Mechanization of the Handling of Statistics 

A large quantity of statistical data is now received by the Secretariat for pro
cessing and publioation and even more will be received next year. 
Present status: All data is hand-tabulated using desk calculating machines where 
necessary. This method is too slow to handle the~YSe'B:requlredwlth the Com
mission's statistics with the present staff. 

Proposed Action: The Secretariat should continue with its preparations for 
mechanizing data handling and, when a suitable system has been prepared, in
troduce it. A sum of $1,000 should be appropriated for this purpose. 

8. The Accuracy of the Commission's Statistics 

To determine the accuracy of the yield per unit of effort statistics submitted to 
the Commission requires analyses of the catches and efforts of individual ves
sels working in the same area supplemented by comparative fishing experiments. 
The Secretariat cannot undertake this work. It could be done on a country basis 
1. e. it would not require international action. 
Present Status: Individual vessel data has been reported from France and Spain 
but is not yet fully worked up. 

Proposed Action: All countries should undertake an analysis of their own data 
to determine the order of accuracy of the figures they are annualy submitting to 
the Commission. Results should be submitted to the Secretariat for appraisal 
and compilation. 

9. Past Data 

The past history of the fishery in the Convention Area is contained in the old 
IOg'-books of the captains of the fishing vessels and in the records of statistical 
offices. 
Present Status: A considera.ble quantity of this data has already been submitted 
but is not yet fully published. 

Proposed Action: Member cOlmt.ries should list all early log-books. statistical 
reports. etc. which refer to their fisheries in the Convention Area in the past. 
and report this list to the Commission. The Secretariat should compile and 
publish summaries of these lists and shouJ.d also publish suitable summaries of 
all past data which have been received. 
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10. Effort Data Allocated by Species 

Catch and effort statistics are summarized by month/subdivisions. In some 
cases this results in the combination of data from trips devoted to separate 
species, e.g. cod or redfish. The catches per unit of effort based on such 
summaries may be misleading if used as indices of the abundance of these 
species. In the case of the United States and Canada, this results in a great 
loss of detailed information. 
Present Status: Effort data are separated by species for the Newfoundland 
otter trawlers. 

Proposed Action: Canada and the United States should attempt to suppy catch 
per unit of effort data (mainly for the large otter trawl~rs) by separate species. 
It would probably be necessary in mixed fisheries to tabulate data for single 
speoieSttips oilly. 

11. List of Vessels Fishing in the Convention Area 

Proposed Action: Each country is requested to submit a list of its vessels of 
over 50 gross tons fishing in the Convention Area in 1956. Fleets of smaller 
vessels should be dealt with in a more summary fashion, giving the number and 
average size of the various types. The list of vessels should give for each ves
sel of over 50 gross tons, fishing in the Convention Area, the name, registration 
number, gross tonnage, overall length, type of engine and fuel, horsepower, : 
kind of fishing gear used, subareas of operation and whether suoh gears as wire
less telephone, Loran, radar, vertical echo-sounder or echo-ranger are carried. 
A printed form for the reporting of this data is to be sent out from the Secre
tariat. This list of vessels should be supplemented by information on the size 
of gear used by the various sizes and types of vessels. 

SAMPLING AND POPULATION DYNAMICS 

These subjects are of central importance to the task of the Commission, and research 
on them should be encouraged by all possible means. The general analysis of the situation 
set out in the draft report of the Biarritz meeting of the Committee (Sections I, III and part 
of VII) is endorsed and the follOWing courses of action are recommended as the next steps 
for the Commission to take. 

1. Measurement of Fishing Effort 

Present Status: This is fundamental to all quantitative studies of stocks in the 
Commission area. The ICNAF Statistical Bulletin for 1954 contains effort sta
tistics, tabulated by countries, that seem to be adequate for analysis to [;i ve 
approximate estimates of the relative fishing powers of the different tY';>es of 
vessels operating in the area. 

Pro'poseu Action: It is recommended that the Secretariat be asked to make a 
preliminary analySiS of thc data in hand, with a view to providing supplemen
tary tables in futurc issues of the Bulletin giving total annual effort in some 
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standard lUlit, by areas and subdivisions, and perhaps with reference to the 
particular species sought. In doing this, it should become apparent what -
if any - additional detail of effort data (such as breakdown by individual ves
sels, or comparative fishing experiments) would be necessary for regular 
compilation of synoptic tables adequate for the needs of the Commission. 

2. Sampling 

Present Status: There are at present quantities of sample data, such as length 
measurements, sex ratios, etc. in fish catches or landings, that are not fully 
accessible to workers studying particular stocks, either because they are not 
published, or because they are not in a form, comparable as between countries. 
To overcome these difficulties, the first requirement is a schedule of the samp
ling being carried out in the various countries - the size and frequency of samp
les; fleet and area coverage; sampling system; types of measurements being 
taken and the methods by which they are taken and presented. The Secretariat 
has made a survey of the methods of measurement being used (Document No. 
11, Serial No. 370, ICNAF 6th Meeting) and while these remain varied, it will 
be necessary to establish factors for conversion of one kind of measurement 
to another. 

Proposed Action: COlUltrles should submit to the Commission a schedule of their 
sampling operations, together with a set of tables of the 1955 sample data. This 
procedure would be in effect a rational development of the present practice of 
including frequency distributions, etc., in the Research Reports. Each govern
ment should also supply the Secretariat as soon as possible with all the available 
data on conversion factors and immediately lUldertake any special studies that 
may be required as a result of that government not adopting for its own program 
the standard form of measurement. The Secretariat should then prepare these 
tables fo!' publication,and a draft of a combined table of the kind that might be 
published in future issues of the Statistical Bulletin should be submitted for study 
at the next meeting of the Commission. 

3. Mechanization of Statistical Work 

Acceptance of recommendations in 1 and 2 above would impose a considerably 
increased load on the Secretariat, and it would therefore be necessary either to 
increase the assistance given to the Biologist/f:itati.stician or to reduce the work 
required to produce the Statistical Bulletin with its present contents. The latter 
might be achieved by mechanizing the tabulating operation, perhaps by the use of 
IBM machines, and if this proved possible t!J.e burden of the proposed additional 
compilations might also be greatly lessened • 

. ~roposed f.cUon: A full examination be ll)..:lde of the ways in which the present 
statistical work may bc carricd out more c:wily. In doing tltis the Secretariat 
should consult the Dominion BUl'erU! af St;ltistics in ottawa, and also should 
maint'lin contact with ICES and FAa who are collaborating in an assessment of 
the value of ulling IBM machines in the preparation of catch and effort statistics 
for the ICES area. 'rho aim should be stanrhrdi.zation in methods and presenta
tion of HtaU::tieH in the two are:'.';, :1.1.1,1 the Hecrei.ariat should take sllch steps as 
are neeeHnal'Y to hrjnl~ thil1 ahoul. 
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4. Population Dynamics 

The problems requiring research, listed in the draft report of the Biarritz 
meeting, are spread over the whole of this subject, cut across speoies and 
area interest, and are common to ICNAF and other regional fisheries coun
cils and commissions. The question of implementing the variousrecommen
dations may be resOlved into three parts: 

(a) Manpower and Training 
Present Status: In general there are too few workers engaged in these studies, 
and those that are tend to be pre-occupied with immediate local problems and 
to have inadequate assistance. 
Proposed Action: Member governments should be asked to take steps to remedy 
this situation, and, in connection with the training of biologists in stock evalua
tion methods. attention is drawn to the fact that Members of the Permanent Com
mission of the International Fisheries Convention (1946) at its last meeting asked 
the U.K. government to arrange some kind of training course at Lowestoft. An 
approach might be made to see if the organizers of this course would be willing 
to extend the invitation to member countries of ICNAF. 

(b) Consultation 
Proposed Action: Benefit would come from more frequent informal consultations 
between small groups of workers and discussions on the interpretation of partiJu
lar sets of data. The member governments should be recommended to encourage 
and assist such collaboration. 

(c) Implementation of Biarritz Proposals 
Present Status: There is need to ensure that the recommendations, made in the 
Biarritz report, for particular items of study, are brought to the attention of 
those research workers who might be in a position to act on them. It is necessary 
to stimulate and co-ordinate their activity. FAO is considering the possibility of 
organizing a meeting in conjunction with the proposed Fishing Gear Congress in 
mid-1957, atv/hleh the Lntention wouldbe to discuss the methods of appraising the 
effects of fishing on stocks, and which would therefore cover the whole range of 
problems discussed in the Biarritz report. The report should be published and 
widely distributed. 
Proposed Ac!l~ That. the Committee should appoint a convenor who would soli
cit contributions on the various items to another meeting of the Population Dy
namics Working Party, which might well convene at the time of the 1957 Annual 
Meeting of the Commission. It is expected that some of these contributions would 
report solutions of specific problems raisediil the Biarritl'. report; others would 
be progress report.s on some of the wider issues. To ensure success in the next 
stage of our work, it is most desirable that there should be only one meeting on 
this subject in the next yea r or so, and therefore, FAO should be approached 
with a view to arranging a joint meeting with the ICNAF Working Party at which 
the Permanent Commission IFC (194(;) and ICES (the Comparative Fishing Com
mittee of whIch is worJdnl~ on somc of these problems) might also be represented. 
The publication of papers BUrl discussion of such a mceting, especially if accom
panied by the leetures of t.he training' course in stock analysis, would be invalu
able in the development of work on this subject. 
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5. Natural Mortality 

Adult Fish: Precise definition of the identity of the stocks which are to be dealt 
with is essential before any appraisal of natural mortality or its causes can b'9 
made. Without such a definition it would be impossible toma:,eanyvalld esti
mate because variation in natural conditions both in space and time would takA 
the stock out of range of the investigation. 
Present Status: Rates of natural mortality are extremely difficult to measure, 
and it is necessary to develop every possible method of doing this. Information 
as to the various causes of mortality would be valuable in this task, but the 
scattered data that are available as to predators, incidence of disease and para
sites, competitors, etc. are inadequate and not easy to evaluate. 
Proposed Action: In addition to estimating natural mortality by methods invol
Vi~gthe subtraction of fishing mortality from total mortality using catch and 
marking returns, more use should be made of the age compOSition of the im
mediate pre-recruitment stock. This should be done from research ships using 
a cover over the codend on all trawl hauls "here this is possible. To obtain in
dications on the significance of various causes, the abundance and survival of 
stocks or parts of stocks subject to heavy and light incidence of predation, dis
eases, parasitism and competition should be compared, although some difficul
ties are expected in separating the effect of other variables. Apart from an ap
raisal of information already available on this head new material should be ob
tained from the cruises mentioned above. 

Special mortalities due to diseases affecting fish should be studied by the 
appropriate speCialists. 

Young Fish: 
Present Status: In the early stages causes of mortality are often non-uniform 
and catastrl)phic so as to affect the total strength of a year-group throughout 
life iil:a--recogni:aable way. Some of these causes are listed below: 
(a) Unfavourable course of drift related to environmental factors such as 

temperature, physical and chemical conditions. 
(b) Predation - association with predatory organisms auch as salps, pelagic 

coelenterates, arrow-worms, etc. 
(c) Starvation - possible drift of larvae into areas of low food abundance. This 

requires detailed plankton study and larva'! food study by plan.ktologists. 
Proposed Action~ 
(a) Work at Sea: These problems might be attael,ed by conducting cruises with 

research vessels which would be Ilsed to follow bodies of water by means of 

deep drogues (drag buoys) taking repeated plankton tows. water samples 
for chemical observations. continuolls temperature, wind and other obser
vations which might be pcrtincnt. The course of the drift should be followed 
until the fate of eggs and larvae is lmown, describing the environment as 
compktely as possible in all respects. Such studies should be repeated by 
area Imd timo so ,"-s to cstabltsh the normal, and variations in sncceRRive 
produ.ction of year-l';mups. 

(b) Laboratory Work: E>qlcriments in tanks shollld R<lek to determine the e{{<'ct 
of unfavollrable chemkal and phYRieal conditions of the water and the relati(ll'\ 
of favourable food organiRms to survivaL Research would be best condnctfllt 
in an experimental centro which has complete efJU.i.pmnnt, including facilities 
of a chcm.ieal lahoratoI'Y. 
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STANDARDIZATION OF MEASUREMENTS 

Present status; Methods of measuring fish and dimensions measured varY 
widely among the member countries. Standardization is desirable in principle. 
However, the adoption of a standard measurement for the ICNAF area is com
plicated by the difficulty of demonstrating the superiority of any one of numerouo 
long-established methods. 

Poposed Action: 
(1) The Seoretariat should assemble available information on differences in 

various methods of measurement and colleot such additional data as may 
be neoessary to establish a table of oonversion faotors for relating the 
various methods of measurement. 

(2) In reporting statistios to the Secretariat on size of fish (i.e. length and 
weight), eaoh oountry should define precisely the dimensions measured. 
For oompilation and publication, the Seoretariat should oonvert these 
measursments in terms of fork length to the nearest oentimeter. 

(3) All available material should be assembled on the question of whioh length 
measurement provides the most valid results. Additional data should be 
oolleoted and analyzed where needed. A oomplete report on this study 
should be submitted to the Committee on Researoh and Statistics. Dr. 
Ruivo of Portugal has volunteered to undertake this projeot. 

GEAR SELECTION AND MESH MEASURING 

1. Selectivity of Different Gears 

A survey to determine the size selectivity of different kinds and sizes of 
fishing gear. 
Present status; Selectivity of the caq:,hing gear is unknown for about 80% of 
the cod taken in the area. More adequate knowledge is available for about 75% 
of the present haddock catch. 
a. otter trawl selectivity - much research has been carried out with single, 

large mesh codends by several countries. Selection experiments with 
multiple codends have not been attempted. 

b. Pair trawl selectivity - inactive. 
c. Hook selectivity - Canada has compared the selectivity of various sizes 

of hooks. Norway has compared the sizes of fish caught by hooks with 
the sizes of fish caught by other gears. 

d. Trap selectivity - inactive. 

Additional Resources Rcquired; 
a. Mesh experiments with traps should be carried out by countries using 

these gears to determine what effect mesh size has on the size of the 
fish caukht. 
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b. Selective properties of otter trawls with multiple codends should be obtained 
by the countries using these gears. Covered net experiments and compara-
tive fisbing experiments are recpmmended. I-

c. Present Imowledge about hook selection should be assembled and considered 
in relation to mesh selection. This would provide a basis for planning fur-

I 

ther hook selection experiments. 
d. Length composition samples of cod and haddock taken by different gears 

should be compared to help assess the general problem of selectivity. For 
each sample a complete description of the catcbing gear must be included. 

2. Factors Affecting Selectivity 

Determine which parts of the trawl and which section's of the codend contribute 
most Significantly to the release of ~sh. Determine what factors cause varia
tion in mesh selectivity, such,for example,as effect of catch size, towing time, 
towing speed, differences between material, etc. 
Present Status: In the ICNAF Area a number of mesh selection experiments 
have been carried out by Canada and the U.S. Experiments are continuing on 
the differences in selection for different materials. Many of the experiments 
carried on by other countries outside the ICNAF Area are applicable. 

Additional Resources Required: Most of the mesh selection experiments car
ried out in the ICNAF Area have been only summarily analyzed. All extant 
mesh selection data should be analyzed with emphasis given to determining the 
causes for variation in selection results and amount of escapement in forward 
parts of the trawl. Results of the analysis should be presented as a basiS for 
determining what further mesh selection experiments are needed. Because 
future planning is so dependent on the consideration of these past experiments, 
this should be carried out as soon as possible. Publication of the results by 
ICNAF should be considered. 

3 . Standard Mesh Gauge 

Design a "longitudinal" pressuTe gauge for measuring meshes, which can be 
recommended for standard use in the ICNAF Area. 
Present Stabls: The U. S. is attempting to machine such a gauge. 

~!onal Resources Requir!:d: The U.S. should,if possible.intesify its de
velopmental work. Any gauge developed must be evaluated in comparison 
with existing gauges. Developing such a gauge would probably involve expenses 
and time of designing, drafting, machinery and testing. Such a gauge might be 
produced within a gear. Standardization of the gauge recommended by ICNAF 
and ICES is desirable. 

4. Conversion. Factors for Different Kinds of G!llH~eS .•. - .. ,---------------'"".-
Determine factors for inter-convertiw: mesh measuring procedures. Determine 
what longitudinal pressures are appropriat.e for measuring meshes of various 
materials. 



67 

Present Status: Countries carrying out mesh selection experiments have been 
collecting material of this type for existing gauges. 

Additional Resources Required: Intensive work on these problems should await 
development of a satisfactory longitudinal pressure gauge. The group develop
ing a gauge will have to carry out experiments on both these problems. How
ever, these aspects of the mesh measuring problem should also be studied by 
some European country, extenSively engaged in otter trawling, where different 
materials and different conditions of use exist. Past performances suggest 
that these are relatively long-term projects. It is believed that most of the 
work could be carried out on shore. 

6. Dimensions Used in Mesh Measurement 

Determine whether the dimensions now used ill meoslIring meshes should be 
replaced I>y more satisfactory dimensions. 
Present status: Inactive. 

Additional Resources Required: Research un this problem involves both theo
retical and practical problems. Selectivity tests and mesh dimension measure
ments with a wide variety of materials, types of gear and sizes of gear would 
be necessary. It is a problem common to both ICNAF and ICES. Because of 
its common nature and because the variety of materials and gears in general 
use are much greater in European waters, it is suggested that if such research 
is to be carried out a country associated with both ICNAF and ICES should be 
involved. It is suggested that this problem be drawn to the attention of Mr. B. 
B. Parrish of the United Kingdom. 

SPECIAL PROJECTS 

Special short-term studies will be required to test the feasibility of several recommen
dations made at the Biarritz Meeting which would, if found practicable, save much time in 
obtaining basic data. The Committee suggflsted that responsibility for these studies be as 
follows; the research to be done during the coming year: 

1. To follow changes in condition (length-weight relation). Can bulk weighing of 
samples plus measurements of individual fish be used to indicate weight? Dr. 
Ancellin of France. The Chairman will correspond with Dr. AnceUin request
ing that he undertake a study of this question. 

2. Determine for stocks on which there are good past data the practicability of using 
age-length keys in order to save time on age determination. Mr. Wimpenny, Mr. 
Beverton of the United Kingdom, and Mr. Paloheimo of Canada. 
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3. For the same stocks. investigate how length and weight compositions might be 
used instead of age compositions for assessing fish stocks. Study of this item 
is not recommended since it is known that studies of this are being made else
where. 

4. How are rates of mortality and growth interdependent? This item is now being 
studied by Mr. Taylor of the United States. 

5. Take an inventory of all means for collecting plankton. making oceanographic 
observations in the places. at the times, and by the methods that suoh material 
is needed. Develop a plan for working up the data collected. How can such a 
program be designed for the best Interests of the ICNAF? How could the equip
ment be standardized? Who would furnish it? Where would the plankton be sent 
for sorting and identification? Who would process the oceanographio data? How 
would the analyses and interpretations be conducted? 

Mr. Eckles of the United States will correspond with Dr. Lauzier of Canada and: Mr. 
Corlett of the United Kingdom. who w1ll act as the European correspondent. to take stock 
of ship operations. such as weather ships, ice patrol and similar operattons to determine 
what opportunities are available for obtaining collectionsfl:omtheICNAF Area. stock wUl 
also be taken of research vessel operations planned in the Convention Area. Suggestions 
will be made for analysis of interpretations of data. 
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