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Preface 

Redbook 1979 contains the reports of the Standing Committee on Research and 
Statistics (STACRES) from meetings held at Bergen, Norway, during 13-17 November 
1978, at Tokyo, Japan, during 14-21 February 1979, and at Dartmouth, Canada, 
during 22-26 May and 5 June 1979. A meeting of the Assessments Subcommittee was 
held at St. John's, Newfoundland, Canada, during 28 March-9 April 1979 and its 
report is included as Appendix I to the report of the 1979 Annual Meeting. 

The meetings of STACRES, reported in Parts A and B of this volume, were 
special meetings held at the request of coastal states for advice on the scientific 
basis for the management of certain stocks within or overlapping the national 
fisheries zones in Statistical Area 0 and Subareas 1 to 4. Part C contains the 
report of the 1978 Annual Meeting of STACRES and corresponds to Proceedings No. 1 
of the 1979 Annual Meeting of the Commission. Part D contains the agenda for 
meetings of STACRES held since the 1978 Annual Meeting, a list of STACRES reco~ 
mendations from the November 1978, February 1979 and May-June 1979 meetings, a 
list of research documents issued in the last half of 1978 after Redbook 1978 
had been published, lists of summary and research documents presented to scien
tific meetings held during the first half of 1978, and a list of participants in 
Scientific meetings of the Commission held during the year from July 1978 to June 
1979. There were no meetings of Scientific Advisers to Panels during 1978/79. 

10 July 1979 v. M. Hodder 
Assistant Executive Secretary 
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REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES) 

Special Meeting on Seals and Shrimp, November 1978 

Chairman: G. H. Winters Rapporteur: V. M. Hodder 

STACRES met at the Institute of Marine Research, Bergen, Norway, during 13-17 November 1978 to (a) 
provide advice for the management of the harp and hooded seal stocks, as requested by Canada (Com. Doc. 78/ 
VI/!3), and (b) assess the statuB of the shrimp (PandaZus boreaZis) stocks in Subarea 1 and Statistical 
Area 0, as requested by Canada and the European Economic Community (EEe) (~m. Doc. 78/VI/3 and 5; ICNAF 
Redbook 1978, page 39). The agenda for the meeting is given 1n Part D (this volume), In the absence of 
the Chairman (Dr E. C. Lopez-Veiga, Spain), the participants unanimously agreed that Dr G. H. Winters 
(Canada) act as Chairman for this meeting. Scientists attended from Canada, Denmark, France, Norway, USSR 
and USA. 

Meetings of the ad hoo Working Group on Seals (convened by A. W. Mansfield) and on Shrimp (convened by 
0. U11tang) were held concurrently during 14-16 November, and their reports as approved by STACRES are given 
in Appendices I and II respectively. In addition, the ad hoo Working Group on Standardization of Reporting 
Procedures for Sampling Data (convened by W. G. Doubleday), which was established by STACRES at its 1978 
Annual Meeting (ICWAF Redbook 1978, pages 41-42) met during 13-16 November, and its report as adopted by 
STACRES is given in Appendix III. Brief summaries of these reports, together with other matters considered 
by STACRES, are given below. 

1. Assessment of Seal Stocks (App. I) 

a) Harp seals 

A new estimate of natural mortality (M) of 0.10 is identical to the value used in the 1977 
assessment. A difference in pregnancy rate between females sampled early and late in pregnancy, 
evidently a result of intra-uterine mortality, indicated that only late-term pregnancy rates 
should be considered in population models. However, data were not now sufficient to warrant 
using a value different from 0.92, the average value of all pregnancy rates so far estimated. 
No density-dependence in the late-term pregnancy rate was evident in the data available. A 
slightly increased median age of whelping (4.9 years) was noted, but this could be explained by 
intra-uterine mortality and sampling error. 

Pup production estimates were available from catch-effort data, tagging-recapture data and 
sequential population analysis. Estimates ranged from 338,000 to 378,000, the latter value 
being subject to significant downward revision if further tagged young-of-the-year seals are 
recaptured. Projections for 1979 indicated pup productions ranging from 345,000 at a stock size 
of 1.32 million to 358,000 at a stock size of 1.4 million. Under a continuing total allowable 
catch (TAC) of 180,000 (80% pups), one analysis predicted an increase in pup production and 
stock size of 2% per year over the 1979-83 period. A second analysis, assuming density-dependence 
of up to three vital rates. predicted increases from a starting population population of 1.40 
million in 1979 to 1.55-1.73 million in 1988. 

Replacement yield, defined as the catch which maintains the same stock size from one year to the 
next, was estimated to range from 198,000 to 205,000 in 1979. Estimates of sustainable yield 
ranged from 214,000 to 240,000, depending on the ratio of the number of pups to the number of 
older seals killed. With catches of this magnitude, the stock size would be expected to decrease 
for a period of 5-6 years until the strong year-classes from 1972 onwards enter the breeding 
stock. 

The evidence for separate Gulf and Front herds still remains equivocal. Tag returns indicate 
that there is a large admixture of immature animals but generally a separation of adults. In 
view of this, it would be prudent to divide the catch between the two areas in proportion to the 
estimated herd sizes to avoid the risk of temporary depletion of one herd. All evidence indicates 
that the Northwest Atlantic harp seal population is continuing to increase, after declining to 
its lowest level of about one million animals in 1972. 

b) Hooded seals 

The limited amount of data available makes the estimates of stock size, production and sustain
able yield uncertain. A new sequential population analysis indicated that the stock size of 
females has been relatively stable since the 1960's, varying between 48,000 and 55,000, whereas 
a similar analysis in 1977 based on slightly different assumptions indicated an increase in the 
stock size of age 1+ females from 53,000 to 77,000 over the same period. Pup production, based 
on the most recent estimate of stock size, appears to have fluctuated between 24,000 and 30,000 
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since the 1960 l s and is projected to be 28,500 in 1979. 
12,500 pups, 1,100 adult females and 1,400 adult males, 
females in the catch is maintained at the present level 

The sustainable yield is estimated at 
assuming that the proportion of adult 
of 7.5% or less. 

The great difference in the two estimates of population size, based on essentially the same data, 
underscores the need for a conservative policy in harvesting hooded seals. Since the best 
estimate of sustainable yield appears to be between 15,000 and 20,000, STACRES advises that it 
would not be prudent to increase the TAe from the present level of 15,000. The lack of adequate 
data for assessment purposes provides ample justification for substantially increasing the re
search effort on hooded seals. 

2. Assessment of Shrimp Stocks (App. II) 

The shrimp fishery was brought under quota regulation in 1977 with a TAC of 36,000 tons for the off
shore grounds in Subarea 1. The total nominal catch of shrimp in Subarea 1 was about 42,000 tons in 
1977, of which 34,000 tons were taken on the offshore grounds. For 1978, the TAC was set at 40,000 
tons for Subarea 1 (offshore) and Statistical Area O. It seems unlikely that the overall TAC will be 
fully utilized in 1978, as the total catch in the management areas amounted to only 22,000 tons up to 
the end of September. New information from surveys in Statistical Area 0 revealed that the only 
commercially-valuable shrimp concentrations were located in the boundary area of Statistical Area 0 
and Subarea 1. Within Subarea 1, both research and commercial data for 1978 are consistent with 
earlier observations that the highest levels of offshore abundance occur in Div. lB. 

Catch-per-unit-effort data for fisheries by Denmark (F), Denmark (G). France and Norway indicate de
creasing catch rates from 1976 to 1978, with the largest decline from 1977 to 1978. The very high 
catch rates experienced periodically by Norwegian and Faroes vessels in Div. lB during the first half 
of the years 1975 to 1977 were not obtained in 1978, although the large Greenland trawlers had higher 
catch rates in May 1978 than in the first quarter of the year. The differing catch rates in the first 
half of 1978 were due in part at least to ice conditions which limited the fishing activities of some 
vessels, while other vessels, among them the Greenland trawlers, were able to fish among the drift ice. 
For the period of July-September, when fishing activities were not affected by ice, catch-per-unit
effort data indicate an overall gradual decline in catch rate of about 32% from 1976 to 1978. The 
results of photographic surveys and the catch-per-unit-effort data indicated that the fishable biomass 
of shrimp decreased by about 20% from 1977 to 1978. 

The observed decline in biomass was not unexpected, because the exploitation of a new resource normally 
starts with a relatively high catch rate which declines as the biomass is reduced by fishing and 
ultimately results in a lower level of catch rate at the sustainable level of fishing. In view of the 
evidence pointing to a decreasing biomass, it was generally agreed that a more cautious approach 
should be taken in advising a TAC for 1979 than previously. Various pOints of view were noted in 
evaluating the degree of reduction in TAC to be advised for 1979. ConSidering the observed 20% 
decline in biomass from 1977 to 1978 as one reference point, STACRES agreed that a reduction in TAC of 
20% should be regarded as the minimum advisable reduction. However, concern was expressed that the 
catch rate (although declining) may have been maintained at high levels due to the continued searching 
for and the progressive exploitation of new shrimp concentrations during the 1975-78 period, thus 
indicating the need for a larger reduction in the TAC of about 32% based on the decline in catch rate 
from 1976 to 1978. Further justification for a cautious management regime in 1979 relates to the 
observations during the photographic surveys in 1978 of numerous small shrimp which will recruit to 
the fishable biomass in 1979 but will mainly occur in the catches as male shrimp at the lower part of 
the size distribution, whereas by 1980 this group will occur as larger female shrimp and thus may 
contribute to improved fishing prospects in that year. 

Taking into consideration the range of viewpoints discussed by the Working Group. STACRES agreed with 
the conclusions regarding a TAC for 1979, and accordingly advises that the 1979 TAC for shrimp should 
be set at a level in the range of 20-32% below the advised 1978 TAC of 40,000 tons (including discards) 
from the biomass on the offshore grounds in Subarea 1, including that portion of the biomass in 
Statistical Area 0 which is an extension of the biomass found in Div. LA and lB. This implies a TAC 
in the range of 27,200-32,000 tons for 1979. No attempt was made to determine a TAe for the remainder 
of Statistical Area O. 

STACRES noted that the advice involving a range of TAC for 1979 reflects the necessity of having much 
better data than are now available to adequately assess the current state of the stock, and endorsed 
the recommendations of the Working Group (Appendix II) concerning the need for (i) extensive trawl 
and photographic surveys in order to update the estimate of the minimum trawlable biomass of shrimp in 
Subarea 1 beyond the 1976 reference point, and (ii) an extensive observer program on a year-round 
basis to monitor the shrimp fishery and collect detailed information on catch per unit ·effort, size 
composition, by-catches and discards. 
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3. Standardization of Reporting Procedures for Sampling Data (App. III) 

STACRES noted that the Working Group had reviewed present standards and practices in the reporting of 
commercial catch samples. It was pointed out that the sampling requirements and observer programs of 
some of the coastal states have substantially increased the quantity and detail of data collected in 
a large part of the ICNAF Area, but have resulted in deviation from uniform reporting procedures. It 
was noted that the coastal states' representatives favoured the reporting of individual samples to the 
ICNAF Secretariat, and a review of the proposed NAFO Convention indicated a continuing role for the 
Secretariat in maintaining a sampling data base. It was agreed that standardized reporting of 
sampling data was desirable throughout the ICNAF (NAFO) Area, and STACRES therefore 

recommends (1) 

that individuat Length sampLes of commercial catches and the corresponding age-length keys be made 
available to the ICNAF (NAFO) Secretariat for uttimate incorporation into its sampling data base. 

STACRES noted that the reporting of individual samples would increase the key-punching workload of the 
Secretariat, unless the data are received in machine-readable form. The cost of maintaining the data 
base is not expected to be substantially increased. STACRES noted further that data for individual 
samples may be accompanied by detailed information of a confidential nature, and therefore 

recommends (2) 

i) that an inventory of the sampting data be pubtished annuatty; 

ii) that the data be made avai~le to the members of STACRES at present and to members of the 
Scientific Council of NAPO in the future; and 

iii) that further distribution of the data be subject to the approval of the country on whose vessels 
the samples were coltected and aLso to the approval of the coastal state for samples taken 
within a national fishing zone. 

STACRES accepted the form for the reporting of length frequency samples, as proposed by the Working 
Group (see App. III, Annex 1), and 

recommends (3) 

that the form be used for the reporting of length samples to the ICNAF Secretariat from 1 January 1979. 

STACRES noted that time at this meeting did not permit the development of a form for the reporting of 
age samples, although a list of contents was proposed. STACRES accordingly 

recommends (4) 

that the ICNAF Secretariat design a draft form for reporting age samples based on the contents tis ted 
in Appendix III to this report and circulate it to members of STACRES for comment prior to its consid
eration and possible adoption by STACRES at its Special Meeting in FebruaPY 1979. 

STACRES recognized the practical difficulties of obtaining suitable age-length keys corresponding to 
individual length samples, and 

recommends (5) 

that data from samples taken for ageing not be combined for periods exceeding one calendar month or 
for areas greater than one ICNAF division (or subdivision, where applicable). 

4. Other Matters 

a) Future scientific meetings 

STACRES reviewed the scheduling of meetings for the first half of 1979 and confirmed the following: 

i) Special Meeting of STACRES on Capelin and Squid will be held at Tokyo, Japan, during 14-21 
February 1979. 

ii) Regular spring meeting of the Assessments Subcommittee will be held at St. John's, Newfound
land, Canada, during 28 March-9 April 1979, a portion of this period being allotted for a 
meeting of the Biological Surveys Subcommittee and a joint meeting of the two subcommittees. 

iii) The Second International Symposium on the Early Life History of Fish (ICES/ICNAF/FAO) will be 
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held at Woods Hole, Massachusetts, USA, during 2-5 April 1979. 

Iv) The Annual Meeting of STACRES and its Subcommittees will be held at ICNAF Headquarters, 
Dartmouth, Nova Scotia, Canada, during 22-29 May 1979. 

b) Publication of papers on shrimp 

STACRES noted that ICNAF Selected Papers No.4, containing 11 scientific papers on shrimp pre
sented at meetings in 1976, was now available, and expressed appreciation to the Secretariat for 
its efficiency in producing this publication. 

5. Acknowledgement 

The Chairman expressed his appreciation to the Director and Staff of the Institute of Marine Research 
for the service and facilities provided for the meeting and for their generous hospitality, to all 
participants including the conveners of the working groups and the rapporteurs for their interest and 
cooperation during the course of the meeting and finally to the Secretariat for their usual efficient 
work. STACRES expressed its thanks to Dr G. H. Winters for agreeing to preside over this meeting upon 
very short notice. 
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APPENDIX I. REPORT OF AV HOC WORKING GROUP ON SEALS 

App. I 
Seals 

Convener: A. W. Mansfield Rapporteur: C. E. Button 

The ad hoc Working Group 00 Seals met during 14-16 November 1978 to review the status of the harp and 
hooded seal populations in the Northwest Atlantic, as requested by Canada (Com. Doc. 78/VI/13; ICNAF Meet. 
Eroc. 1978, No.7, page 37). Representatives attended from Canada (W. D. Bowen, C. E. Button, W. G. Double
day, P. F. Lett, A. W. Mansfield, D. E. Sergeant and G. H. Winters), Denmark (F. O. Kapel), and Norway (B. 
Bergfl~dt and T. 0ritsland). The Working Group reviewed the information presented in several working 
papers and the following research documents: 77/XI/68 (revised); 7a/XI/84, 85, 86, 90, 91, 92 and 98. 

1. Conservation of Harp Seals 

1 

a) Research in 1978 

Canada reported on the results of studies on tagging and recapture, age composition of catches, 
maturity, fecundity, mixing of the Front and Gulf herds (Res. Doc. 78/XI/B5) , estimates of pup 
production from catch and effort data, sustainable yield (Res. Doc. 77/xI/68), the influence of 
density-dependent processes on population dynamics (Res. Doc. 78/XI/84), and genetic variability 
between herds of harp seals in the Northwest Atlantic (Res. Doc. 78/XI/90). Norway reported on 
the recapture of previously tagged seals and the status of age frequency analyses of specimens 
collected at the Front in 1977 and 1978 (Res. Doc. 7S/XI/92). Denmark presented historical and 
recent data on the catches of seals at West Greenland (Res. Doc. 78/XI/98). 

b) Population assessment 

i) Vital rates 

Natural mortality (M) was calculated at 0.10 (standard error 0.03) (Res. Doc. 78/XI/84), 
which is identical to the value used by the Working Group at its Meeting in November 1977 
(ICNAF Redbook 1978, page 17). The Working Group agreed that this rate applied to age 1+ 
animals, but noted possible density-dependence of M for age-group 0, as suggested for some 
other pinnipeds. 

Attention was drawn to a reduction in pregnancy rate between early- and late-term samples, 
attributable to normal intra-uterine losses (Res. Doc. 78/Xr/B5). The calculated late-term 
pregnancy rate (0.90) was based on data including four animals reported as immature, which 
the Working Group agreed should be excluded. Removing these anomalous data gives an 
estimated pregnancy rate of 0.94 for late-term females in 1978. The Working Group agreed 
that a late-term pregnancy rate of 0.92, calculated by averaging all available historical 
data, was the best estimate for use in subsequent calculations. Density-dependence in the 
late-term pregnancy rate was not evident in data available to the Working Group. 

A median age of whelping of 4.9 years was estimated from late-pregnancy samples from the 
Gulf in 1978 (Res. Doc. 78/XI/S5). This compares with an estimate of 4.6 years from early
pregnancy samples taken at the Front in 1976. Intra-uterine loss and sampling error could 
both contribute to the observed difference. 

ii) Pup production 

An update of catch/effort analyses (Winters, 1978)1 to include 1978 data resulted in an 
estimated mean pup production of 213,000 animals at the Front over the 1965-78 period and a 
production of 199,000 animals in 1978. The Working Group noted that the late availability 
of the northern patch of harp seals to inshore sealers at the Front in 1978, and the method 
of calculation, would tend to produce an underestimate of production. A sequential popula
tion analysis estimated total production in the Northwest Atlantic in 1978 of 338,000 ani
mals (Winters, 1978)1. 

Pup production in the Gulf was esttmated by a sequential population method (Res. Doc. 77/XI/ 
68 (revised» to be 103,000 in 1978, the mean pup production being estimated at 98,000 for 
the 1972-78 period. 

Calculations, based on tagging-recapture data from the 1978 study (Res. Doc. 78/XI/85), gave 
a mean estimate of pup production of 121,000 in the Gulf (excluding the northern Gulf 
Mecatina patch) and 257,000 at the Front, for a total production of 378,000 pups. The 
Working Group noted that the exclusion of data for the Mecatina patch from the calculations 

Winters, G. H. 1978. Production, mortality, and sustainable yield of Northwest Atlantic harp seals 
(PagophiZua groen~andi"u8). J. Fish. Res. Bd. Canada, 35(9)': 1249-1261. 
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would tend to reduce the estimate of total production, and that any late reporting of a 
small number of tags from Newfoundl~nd would result in a significant downward revision of 
the estimate. 

iii) Stock relationships 

Evidence presented in 1978 confirms previous observations on interbreeding of harp seal 
herds at the Front and in the Gulf. Observations of the proportion of younger whelping 
females during 1976-78 and maturity data do not support the hypotheses of Front and Gulf 
herd segregation (Res. Doc. 78/XI/8s). The author of this document reported the first con
firmed recoveries from the Front of adult seals tagged as pups in the Gulf in 1969. 

Studies reported in Res. Doc. 7a/XI/90 indicate that the Gulf and Front herds were indistin
guishable using tissue enzyme electrophoresis, thus implying interbreeding of seals from the 
two areas. The Working Group suggested that the authors calculate the rate of interbreeding 
required to explain their observations and also noted the need for further estimates of 
cross-over. The degree of interbreeding, or cross-over, between the Front and Gulf herds 
cannot be quantified from existing data. Therefore, the Working Group advises that the 
total catch of harp seals in the Gulf and at the Front be subdivided in proportion to the 
estimated herd sizes in these areas to avoid the risk of temporary depletion of one herd. 

iv) Stock size and pup production in 1979 

Winters (1978)1, by assuming a catch of 180,000 animals (80% pups) in 1978 with mortality 
distributed over age-groups according to recent patterns and a pregnancy rate of 0.92, 
estimated the age 1+ population in the Northwest Atlantic in 1979 to be 1.32 million animals 
with a pup production of 345,000. Using the model applied in Res. Doc. 77/XI/68 (revised) 
with a prOvisional 1978 catch of 163,000, a pregnancy rate of 0.92, a density-dependent 
maturity ogive incorporating the most recent data, and a historical catch distribution over 
all age-groups, the age 1+ population in 1978 was estimated to be 1.4 million animals with 
a pup production of 358,000. 

v) Trends in stock size under varying TACs 

In the following calculations, the TACs were assumed to be equal to the actual catch. For 
a TAC of 180.000 animals (80% pups) with mortality distributed over age-groups according to 
recent patterns, Winters (1978)1 predicted an increase in pup production and population size 
of 2% per year over the 1979-83 period. The simulation in Res. Doc. 78/XI/84 was used to 
project the 1979 population size forward to 1988, giving a TAC of 180,000 under three 
options of density-dependent vital rates. The three options are (1) density-dependent 
whelping, (2) density-dependent whelping and pregnancy. and (3) density-dependent 
whelping, pregnancy and pup mortality. The resulting projections of population size 
(millions of animals) for an annual catch of 180,000 are as follows: 

POEulation size (mi11ionsl 
Option 1 Option 2 Option 3 

1979 1. 397 1. 397 1. 397 
1980 1.414 1.421 1.411 
1981 1.440 1. 455 1.430 
1982 1.469 1.489 1.446 
1983 1.504 1.528 1.467 
1984 1.542 1.571 1.488 
1985 1.581 1.613 1. 507 
1986 1.612 1. 653 1.522 
1987 1.653 1. 691 1.533 
1988 1.692 1. 733 1. 548 

For a TAC of 2lJO,OOO animals, the stock size would stabilize in 1979 and increase slowly 
thereafter. Fu~ure trends in stock size for TACs corresponding to estimated sustainab1~ 
yields are considered in the following section. 

vi) Sustainable yield 

Estimates of sustainable yield were developed based on the sequential population analysis 
of Winters (1978)1 and new calculations presented at this meeting, Vital rates used in 
the analysis were 0.10 for natural mortality and 0.92 for the pregnancy rate. 
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Assuming a pup production of 335,000 animals, a catch consisting of 80% pups and 20% age 1+ 
seals, and mortality distributed over age-groups according to recent patterns, Winters (1978)1 
estimated the sustainable yield to be 220,000 under equilibrium conditions. 

On the basis of calculations presented at this meeting and· a pup production of 358,000, the 
sustainable yield in 1979 ranged from 214,000 to 240,000 animals, depending upon the ratio 
of pups to age 1+ animals in the catch and the allocation of catch to large vessels, small 
vessels and landsmen. Replacement yield, defined as the catch which would maintain the pop
ulation from year to year. was estimated at 198,000 to 205,000 for 1979 under the same 
assumptions. 

For a TAC in the range of 220,000-240,000 animals, which is estimated to be within the limits 
of sustainable yield for pup production of 335,000-358,000 respectively, the stock size 
would decrease for a period of 5 to 6 years until the strong year-classes of 1972 and onwards 
entered the breeding stock. 

c) Future research on harp seals 

The Working group acknowledged the promising results from the 1978 tagging experiment and indica
ted a desire that such work be continued. In addition, the need for further data on age composi
tion of the catch, fertility rates and mean age of whelping was emphasized. The Working Group 
accordingly 

recommends (6) 

i) that a tagging experiment be carpied out on harp seals in the Front and Gulf areas in 1979; 

ii) that age and reproductive samples~ segregated by sex~ be collected from the large vessel 
catches of age 1+ harp seals in the Front and Gulf areas in 1979; and 

iii) that a re-examination of ovaries previously collected be carried out and that fresh samples 
from the winter catch of late pregnancy animals be collected for anatomical examination. 

2. Conservation of Hooded Seals 

a) Research in 1978 

Canada reported the results of hooded seal tagging and branding activities in 1972-78 (Res. Doc. 
78/XI/86), presented an assessment of stock size, pup production and sustainable yield (Res. Doc. 
78/XI/9l), and noted the results of an aerial survey in Davis Strait in 1978 and studies on the 
use of immobilizing drugs in tagging adults. Norway reported on the collection of age samples 
from the Front area (Res. Doc. 78/XI/92). Denmark presented historical and recent catch statis
tics and trends for the Greenland area (Res. Doc. 78/XI/98). 

b) Population assessment 

The variety of recent data and the short time series available for hooded seals limits the 
precision and confidence of estimates of current stock size, production and sustainable yield. 
The estimation of parameters, presented in Res. Doc. 78/XI/9l, was considered by the Working 
Group in the light of these uncertainties. 

i) Vital rates 

Catch curve analysis of female hooded seals from Norwegian samples collected during 1971-76 
produced a mean estimate of total mortality of 0.27 (range 0.19-0.35) for the 1960-75 period, 
and natural mortality was estimated at 0.135 (Res. Doc. 78/XI/9l). 

ii) Stock size 

A sequential population analysis of the herd exploited off Newfoundland indicated that the 
population of age 1+ females has been relatively stable since the early 1960's, fluctuating 
between 48,000 and 55,000 animals (Res. Doc. 78/XI/9l). These calculations indicate that 
regulations limiting the percentage of adult females in the total catch since 1976 are in
creasing the breeding potential of the stock. 

iii) Pup production 

Functional regression analyses of survival index data, as computed from Norwegian sampling 
data (1971-76) of age 5 females, produced a mean pup production of 27,000 for the 1966-71 
year-classes (Res. Doc. 78/XI/9l). This compares with an estimated production of 25,000 
animals calculated from survival indices of age 5 fema1es for the 1966-72 year-classes (Res. 
Doc. 77/XI/57), and a production of 32,000 animals estimated by the same method for age-
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groups 5-10 and year-classes 1966-70 (Res. Doc. 75/122). The present study indicates that 
pup production has fluctuated within the narrow range of 24,000-30,000 since the early 1960's 
and is projected to be 28,500 in 1979. 

Iv) Sustainable yield 

Under equilibrium conditions with vital rates and pup production in 1979 as specified above, 
a sustainable yield of 12,500 pups, 1,100 adult females and 1,400 adult males was estimated 
(assuming the continuation of the 7.5% limit of adult females in the catch in 1979). The 
analysis indicates that this stock has been exploited at approximately the sustainable yield 
level since the early 1960's. 

The Working Group agreed that survival indices at age 5 (as used in Res. Doc. 78/XI/9l) may 
be more reliable than those for older ages due to variation in cumulative hunting mortality 
and sampling error, but indicated survival indices for older animals should not be disregard
ed. Consequently, the Working Group concluded that the results presented in Res. Doc. 78/XI/ 
91 could not be accepted as providing the best possible analysis of available data. In view 
of the lack of additional data beyond those considered in previous years, the Working Group 
concluded that the best estimate of sustainable yield, based on existing data, lies between 
15,000 and 20,000 animals, and therefore advises that the TAC of 15,000 animals should 
remain unchanged for 1979. 

c) Future research on hooded seals 

In order to improve the basis for assessment of the hooded seal population, the Working Group 

recommends (7) 

i) that analyses of matePiaL and data coLLeoted on fecundity, maturity and age composition of 
hooded seaLs be completed as soon as possible; 

ii) that a revi~ of present knowledge on stock identification and interrelationships, incLuding 
analysis of tag recoveries, be undertaken as soon as possibLej 

iii) that a minimum of 500 age and reproductive sampLes from adult femaLes be collected at the 
Front in 1979j 

ivY that sufficiently detailed information be collected about the hunt in 1979 to permit a catch
effort analysisj and 

v) that the tagging of hooded seals on an opportunistic basis be continued in 1979. 
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APPENDIX II. REPORT OF AV HOC WORKING GROUP ON SHRIMP 

Convener: ~. Ulltang Rapporteur: Sv. Aa. Horsted 

The ad hoa Working Group on Shrimp met during 14-16 November 1978 to assess the statuB of the shrimp 
(:northern deepwater prawn) stocks in Subarea 1 and Statistical Area O~ the matter having been referred to 
STACRES at the time of the Meeting of the Assessments Subcommittee in April 1978 at the request of Canada 
and the European Economic Community (ICNAF Com. Doc. 78/VI/3 and 7a/VI/S), but recommended by STACRES to be 
considered near the end of the year when information about the major part of the 1978 fishery would be 
available (ICNAF Redbook 1978, page 39; ICNAF Meet. ppoa. 1978, No, 7, page 37). Scientists attended from 
Canada, Denmark (Greenland and Faroes laboratories), France, Norway and USA. The Working Group reviewed 
the most recent data on the fisheries in 1978 and new information relating to the biology, abundance and 
distribution of shrimp presented in Res. Doc. 7a/XI/a7, 88, 89, 93, 94. 95, 96 and 97, and several working 
papers. 

1. Fishery Trends 

Nominal catches of shrimp in Subarea 1 and Statistical Area 0 (Table 1) increased from less than 
10,000 tons prior to 1973 to 50,000 tons in 1976. The 1977 fishery was regulated by a total allowable 
catch (TAC) of 36,000 tons (including discards) for the offshore grounds of Subarea 1, with a break
down over four management areas, and provisional catch statistics for 1977 indicate a nominal catch of 
nearly 42,000 tons (including the inshore fishery) in Subarea 1 and 457 tons for Statistical Area O. 

Table 1. Nominal catches (metric tons) of-shrimp (Pandalus borealis) in Statistical Area 0 and 
Subarea 1, 1970-78. 

Area Country 

SA 0 DEN-F 

DEN-M 

FRA-M 

NORWAY 

SPAIN 

TOTAl SA 0 

SA 1 DEN-F 

DEN-G (a)l 
(b) 

DEN-M 

FRA-M 

FRG 

JAPAN 

NORWAY 

SPAIN 

USSR 

1970 

130 

8,264 
165 

TOTAl SA 1 8,559 

OFFSHORE 295 

1971 

496 

8,741 
200 

9,437 

696 

1972 

755 

7,342 
150 

1,409 

9,656 

2,314 

a = inshore, b = offshore grounds. 

1973 

1,371 

7,950 
185 

196 

2,940 

12,642 

4,692 

1974 

2,023 

10,064 
180 

308 

5,917 

3,517 

22,009 

11,945 

1975 

5,300 

8,700 
1,089 

1,142 

8,678 

6,948 

6,033 

37,890 

29,190 

2 
3 

Preliminary statistics to end of month indicated in parentheses. 
West of median line in Canadian zone. 

1976 

65 

327 

392 

11,179 

7,300 
2,478 

2,717 

803 

146 

11,658 

6,925 

6,468 

49,674 

42,374 

1977 

239 

68 

150 

457 

12,612 

7,800 
7,136 

5,842 

934 

31 

7,353 

41,708 

33,902 

19782 

669 (Sep) 

80 (Sep) 

8 (Sep) 

618 (Oot) 

5,995 

6,569 
4,166 

(Sep) 

(Sep) 

2,722 (Sep) 

559 (Sep) 

7,047 (Oot) 

27,058 

20,489 

The fishery in 1978 was regulated by an overall TAC for Subarea 1 (offshore) and Statistical Area 0 of 
40,000 tons, of which 5,000 tons are allocated to the Canadian fishing zone, while the 35,000 tons on 
the Greenlandic side of the median line are broken down over four management areas, as in 1977. Pre
liminary catch statistics for January-September 1978 indicate that the total catch in the management 
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areas of Subarea 1 and Statistical Area 0 was about 22~OOO tons, with the inshore catch in Subarea 1 
being about 7,000 tons. It seems doubtful that the whole TAC for the regulated areas will be taken 
in 1978 and further comment on this is given in Section 6 below. 

2. Distribution (Res. Doc. la/XI/S7, 88, 89, 94, 95, 96) 

Statistical DivisiDns OA and DB. New information on the distribution of shrimp was presented by 
Canada. Shrimp catch rates from two surveys in August-September 1978 indicate low abundance in Div. 
OA and DB. Exploratory fishing by Denmark during the same period (unpublished data) corroborates 
these results. The best catches were obtained between 64°30' and 65°30'N in depths of 290-310 m. 
These fall within the range of highest cOncentrations of shrimp reported for a survey in 1977 (Res. 
Doc. 77/XI/70). The only areas of commercially important shrimp concentrations were encountered on 
both sides of the Canada-Greenland median line in Statistical Area 0 and Subarea 1 in areas where the 
traditional fishery exists. It was pointed out, however, that the coverage by these sllrveys was 
minimal and that the possibility of commercially-productive shrimp concentrations being missed cannot 
be ruled out. 

Investigations on vertical movement and diel availability of shrimp, based on percentage of ovigerous 
females in catches at different times of the day, resulted in hourly corrective factors to a maximum 
of 2.47. This maximum figure falls within the range obtained from commercial data in previous studies 
(Res. Doc. 76/VI/113. 76/XII/149 and 150). 

Subarea 1. For the area off West Greenland, Denmark reported that a Greenland trawler made an explor
atory trip in September 1978 to offshore grounds in Div. lA between Disko Island and Upernavik. Nine
teen hauls were made, but, apart from one haul northwest of Disko Island (within the 12-nautical mile 
zone), none produced catch rates attractive to commercial fishing, most hauls yielding less than 100 
kg per hour fishing. Also, the average size of the shrimp was somewhat smaller (95-206 specimens per 
kg) in this area than on the main shrimp grounds in Div. lB. 

Research and commercial data for 1978 are consistent with earlier observations, indicating the highest 
levels of offshore abundance in Div. lB. Commercial data showed the same seasonal northward shift in 
fishing activity in this division as that noted in 1976 and 1977. This shift could be due partly to 
ice conditions in the area, but it is also observed later in the year when ice is no longer a limiting 
factor in the choice of fishing grounds. Moreover, throughout the three years (1976-78), there seems 
to be a tendency toward a general northward displacement inside Div. IB superimposing the seasonal 
shift in fishing activity. Thus, in the latter half of 1978, much of the fishing activity seems to 
have occurred in the area around 68°N latitude, the border line between the management area off Disko 
Bay and the area west of Store Hellefiske Bank. The extremely high densities of shrimp, observed on 
the basis of high catch rates in the commercial fishery in the first half of 197G and 1977 in the 
southern part of Div. 1B were not observed to the same extent in 1978. This may be due to ice being a 
limiting factor in the first part of 1978 but may also be due to differences in the pattern of shrimp 
occurrence and abundance between the years. 

A photographic survey, conducted by Denmark (Res. Doc. 78/XI/89), confirmed the general distribution 
of shrimp in Div. 1A and lB. More small (pre-recruit) shrimp were observed at some of the photographic 
stations than in the previous year, and one of the stations in the deep to the north of Store Helle
fiske Bank was outstanding from other stations in the same area by showing an unusually high density 
of very small shrimp (of a size which would escape through the meshes of a (legal) commercial trawl). 
This is the first time that such small shrimp were observed in the main offshore area. 

The Working Group took note of information in Res. Doc. 78/XI/96 which describes the proportion inside 
the l2-nautical mile zone of those shrimp grounds which have been considered as 1I 0 ffshore" grounds in 
the assessment of shrimp in Subarea 1. In terms of area, not more than 6% of the total "offshore" 
grounds are distributed inside the l2-mile zone. To indicate the possible distribution of " offshore" 
shrimp biomass in relation to the l2-nautical mile line requires knowledge and/or assumption of shrimp 
density on either side of the line for each specific ground in question. Assuming a uniform density 
of shrimp on each ground, about 7% of the " offshore lt shrimp biomass on the Greenland side of the 
Canada-Greenland median line may be distributed inside the l2-nautical mile fishing zone. For the 
present management area between 64°l5'N and 68°00'N, about 5% of the shrimp biomass may be distributed 
inside the zone under the aforementioned assumption. 

3. Biology (Res. Doc. 78/XI/87, 89, 93, 95) 

Observations relating to the occurrence of pre-recruit shrimp were mentioned in the preceding section. 
Further observations on the diurnal vertical migration of shrimp were made on Canadian surveys and on 
a French trawler. Samples taken at various times of the 24-hour period showed ovigerous females to 
have much less tendency to diurnal vertical movement than smaller shrimp. It seems necessary to take 
this observation into account in sampling schemes and in analyses of samples. 
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New information on the occurrence of shrimp larvae in Davis Strait and of currents over the shrimp 
grounds off West Greenland is given in Res. Doc. 78/XI/93. Whereas a general northward drift of shrimp 
larvae (and fish larvae) seems to occur over the West Greenland Shelf, thus supplying some larval 
recruitment from the southern spawning stocks to the stock in Div. lB, the spawning stock in Div. IB 
itself seems to be very important for the recruitment of shrimp to this area, since the net drift by 
currents decreases significantly from south to north and also, in the northern part of Div. 1B, from 
surface to bottom. There are also strong indications that the area to the west and southwest of Diako 
Bay produces shrimp larvae, many of which drift into Disko Bay. Some of the larvae produced in Disko 
Bay may drift out of the Bay mainly to areas west and northwest of Disko Island. 

4. Catch and Effort Data (Res. Doc. 78/XI/94, 95, 97) 

Catch and effort data were available for fisheries by Denmark (Faroes and Greenland), France and Norway. 
Data for the Norwegian fleet fishing in Div. lB showed a decreasing trend in annual mean catch rates 
from 1975 to 1977. In each of the three years mentioned, very high catch rates were obtained in one 
or another period during the first half of the year, with catch rates significantly lower in the last 
half of the year. Norwegian data for 1978 indicate much lower catch rates in the first half of the 
year than in any of the previous years, but the catch rates after June were more similar to but 
generally somewhat lower than those in the second half of the previous years. The trends in catch 
rates for the Faroese fleet in the same area and period were very similar to those observed for Nor
wegian vessels. 

Data for the Greenlandic fleet of large trawlers, covering the period from June 1976 to September 1978 
in Div. lB, showed the same seasonal decline in catch rates in 1976 and 1977 as that described above, 
although not so drastic seasonal changes as indicated by Norwegian data. The catch rate for Green
landic trawlers in January-April 1978 was considerably less than for the same period in 1977, thus 
showing the same change as observed in the catch rates of Faroese and Norwegian trawlers. However, 
whereas Norwegian vessels did not show any noteworthy improvement in catch rate after April and up to 
September 1978, the catch rate of Greenlandic trawlers was higher in May 1978 than in the first 
quarter of the year. but declined after July, as in previous years. Since the three fleets mentioned 
very often fish close to each other, one would expect to find reasonably close agreement in their 
catch rates. However, ice conditions was a limiting factor for the fishery in the first half of 1978. 
This may explain why fishing in the first four months occurred mainly in Holsteinsborg Deep, as also 
shown by the fishing activity of a French trawler. In May, the fleets appeared to move to the main 
fishing area at the western slope of Store Hellefiske Bank, but ice may still have hampered fishing 
operations at that time for some vessels. Consequently, those vessels which are most able to conduct 
fishing in drift ice, among these the Greenland trawlers, were less influenced by the ice than other 
vessels. 

Danish (Faroese and Greenlandic) and French data for 1978 show that after April the fishing activity 
in Div. lB was spread over a rather wide area. The tendency to search for better fishing seems to 
have been greater in 1978 than in previous years when in any given period most of the shrimp-fishing 
fleet was concentrated in a very small area. The best catch rates were obtained around 67°30'N but 
there was a greater tendency than in previous years to fish around 68°N. 

As indicated above for Div. lB, catch rates have generally been much higher in the first half than in 
the second half of the year. However, on the average, catch rates seem to have declined over the last 
three years. Due to the apparent atypical situation in the first half of 1978, average catch rates 
based on preliminary data for 1978 are not directly comparable with those for previous years. However, 
using the data for the July-September period when ice should not influence fishing operations, the 
following unweighted mean catch-per-unit-effort values (kg/hr) are obtained for Div. lB: 

Norwegian Greenland 
Year trawlers trawlers 

1975 393 No fishing 
1976 404 746 
1977 336 566 
1978 269 453 

Catch and effort data for other divisions are more limited. Norwegian data for Div. Ie and lD 
indicate a decrease in catch rate from 1977 to 1978 in all months for which comparison can be made. 
The decrease is about 28% for Div. Ie and about 39% for Div. lD. There is no overlap on a monthly 
basis between 1977 and 1978 for the very limited amount of data available for Div. lA, and there seems 
to have been virtually no shrimp fishing activity in Div. IE and IF. Also, the available commercial 
data on catch rates in Statistical Area 0 are so limited that comparison between 1977 and 1978 cannot 
be made at present. 
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5. Biomass Estimates (Res, Doc. 78/XI/a7, 88, 89) 

Direct biomass estimates based on trawl surveys and a stratification scheme were provided by Canada 
for shrimp grounds in Statistical Area 0 and part of Subarea 1. Despite correction of data for die! 
variability of shrimp in a survey in August 1978 (Res. Doc. 78/XI/S7), the estimated minimum trawlable 
biomass did not exceed 35,000 tons for an area including part of the commercially-important shrimp 
grounds in Div. IB and Ie, the southernmost part of Div. OA and all of Div. DB. The second survey 
in September 1978 (Res. Doc. 7a/XI/S8) indicated an estimate of 3,500 tons in Div. OB in depths between 
276 and 550 m. These estimates are used only as supportive evidence that areas to the west of the 
traditional shrimp grounds are commercially unproductive, not so much because of the relatively low 
biomass as because of the wide distribution of this biomass and thereby the low densities. 

Denmark provided biomass estimates on the basis of stratified bottom photography of the grounds in 
Div. lB. Although the photographic survey generally covered the same area as in 1977, the distribution 
of stations was somewhat different. Due to variation in density between the various strata, it is not 
possible to directly compare biomass estimates for strata covered in 1977 with those obtained for other 
strata in the 1978 survey. However, indirect comparison through data from the 1976 trawl survey does 
indicate a decrease of about 20% in biomass from 1977 to 1978. As indicated in Section 2 above, the 
photographs taken in 1978 show more small shrimp than those taken in 1977. 

6. Total Allowable Catch 

At its meeting in November 1977, the Working Group considered the mean fishable biomass of shrimp in 
Subarea 1 for 1977 to be at the same level as that estimated for 1976 and consequently did not change 
its advice on a TAC for 1978 from that for 1977. However. present analyses of available data point to 
a decrease in the fishable biomass since 1976. Catch-per-unit-effort data indicate an overall gradual 
decline in catch rate (with great seasonal variation) of about 32% from 1976 to 1978. and evidence 
from photographic and trawl survey data suggest a decrease in the fishable biomass of about 20% from 
1977 to 1978. It was therefore the general consensus of the Working Group that a somewhat lower catch 
level would be advisable for 1979. The Working Group agreed to use the same approach to arrive at 
advice on a TAC as in the two previous years. i.e. the spawning (hatching) stock size should not be 
reduced below 50% of the virgin stock. However. in the absence of any firm conclusion on the absolute 
mean fishable biomass in 1978, the matter was discussed in relation to previous observations, with 
several points being raised reflecting uncertainties both in the interpretation of data and in the 
degree of caution which members of the Working Group felt should be taken. 

Part of the discussion focussed on the change in size distribution of shrimp from 1977 to 1978 as 
observed in the photographic survey data. The greater abundance of small shrimp in 1978 suggests a 
relatively strong year-class~ which would recruit to the fishable stock during 1979 but occur mainly 
as male shrimp at the lower part of the normal commercial size distribution. By 1980, this group 
would occur mainly as female shrimp in the upper part of the size distribution. Although recruitment 
prospects during 1979 seem to be good, the information available is too scanty to predict a relation
ship between pre-recruits and subsequent recruitment. The Working Group, therefore, considered it 
advisable to be cautious in proposing a TAC for 1979, noting the prospect of improved fishing on 
larger shrimp in 1980. 

The Working Group also discussed whether the likely shortfall of 1978 catches compared to the 1978 TAC 
should influence the advice for 1979. Since most of these shrimp (not caught in 1978) would not 
contribute to the stock in 1979 under the present assumption of high natural mortality after first 
spawning (hatching), it was agreed that the shortfall should not influence the advice on a TAC for 
1979. However, it was emphasized that the shortfall in 1978 implies a higher spawning (hatching) 
potential at the beginning of 1979 than would otherwise be the case. 

The Working Group recognized that the exploitation of a new resource normally starts by producing 
relatively high catch rates but that the exploitation will decrease the biomass and subsequently 
result in lower catch rates at the sustainable level of fishing, and indicated that this fact should 
be recognized by fishermen and administrators. In the West Greenland area. it is likely that this 
basic effect of fishing on the stocks would be less evident from catch statistics, since environmental 
factors may cause great year-to-year variation in larval survival and subsequent recruitment. In any 
case, the observed decline in catch rates 1B not unexpected and fishing activity will have to be 
adjusted accordingly. In considering the degree of reduction to be advised for 1979, the Working 
Group considered that one reference point might be the observed decrease of about 20% in stock biomass 
from 1977 to 1978, implying a corresponding decrease in the TAC. Since the basic approach in the model 
used for the first assessments in 1976 and 1977 was considered to be rather cautious in terms of 
spawning stock conservation, and since the initial estimate of fishable biomass in 1976 was a minimum 
estimate, the Working Group agreed that a 20% reduction in the TAG was a reference point to be regard
ed as the minimum advisable reduction. 

Concern was expressed, however, that the gradual change of fishing activity by areas during the 1975-78 
period indicated the maintenance of a relatively high level of ~nnual catch (although decreasing from 
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1976 to 1978) due to the continued searching for and progressive exploitation of new shrimp concentra
tions during these years. Consequently, the advisability of a greater reduction in fishing activity 
than that inferred in the preceding paragraph was considered, with the view that, if this was not done 
now, a relatively larger reduction might have to be applied in the future. From this point of view, 
since catch rates have declined by about 32% from 1976 to 1978, a corresponding reduction in TAC might 
be considered advisable, taking also into consideration the need for conservative action regarding 
the many new recruits which are expected to enter the fishery in 1979 and 1980. 

Although advice involving a range of TAC is difficult for decision by management, the Working Group 
agreed that the range of reduction (20-32%) in TAC reflects the present knowledge and the various 
points of view raised during the discussion. It also reflects the necessity of having much better 
data than are currently available where advice of great significance for the fisheries 18 to be 
given. The Working Group accordingly advises that the 1979 TAC for shrimp should be set at a level 
in the range of 20-32% below the advised 1978 TAC of 40,000 tons (including discards) for the off
shore shrimp grounds in Subarea 1. 

No new arguments were presented for or against the breakdown of the TAC by management areas, reference 
being made by the Working Group to previous discussions on this matter and on the possible ihterrela
tionships between shrimp on offshore grounds and those in Disko Bay (ICNAF Redbook 1977, page 16; 
1978, page 13). The Working Group did, however, note that, of the shrimp grounds and biomass found 
in Statistical Area 0, only those in direct contact with the grounds in Div. LA and IB are to be 
taken into account as covering the stock for which the advice on a TAC is given (ICNAF Redbook 1978, 
page 13). 

7. Discarding of Shrimp 

Some shrimp are known to be discarded for various reasons and probably with a high degree of variation 
among vessels. Discards may consist of shrimp too small to be processed and/or marketed, soft-shelled 
shrimp (just moulted) which cannot be used for some products, and so-called "black-headed" shrimp 
which cannot be mixed with whole frozen shrimp but can be used for peeled shrimp products. Occasion
ally an entire haul may be discarded if the net is filled with mud, but this source of discarding is 
probably negligible. 

The "black-headedll phenomenon in shrimp may occur in specific areas and seasons, but no good informa
tion on its occurrence is available. "Black-headed" shrimp are not discarded by vessels whose catches 
are used for peeled shrimp products. This applies to the Greenland fleet and since 1976 to the Nor
wegian fleet and in 1977 to a part of the Faroese fleet. Discarding of commercially-undersized shrimp 
may vary among vessels. Greenland trawlers land their entire catches, but some, if not all, vessels 
producing shrimp products at sea sort the shrimp into size categories, of which the smallest size 
group may be discarded. Observations made by Norwegian observers on a commercial vessel indicated 
that the rate of discarding (mainly lIundersizedll shrimp) was about 8% in Div. lB during July-August 
1976, about 22% and 13% in Div. IB and IC respectively during June-July 1977, and about 10% in Div. 
IB during July-August 1978. 

Vessels fishing within the Greenland fishing zone are requested to report information on discards 
(TACs include discards) but only a very limited amount of data are available at present. More 
information is needed, including the possible survival of discarded shrimp, before a better evaluation 
of discarding can be made. 

8. By-catch in the Shrimp Fishery (Res. Doc. 78/XI/87, 88, 94) 

New information on by-catch of finfish in the shrimp fishery in Subarea 1, presented by Norway 
(statistics collected by observer at sea) and by Denmark (G) (statistics from logbooks), confirmed 
earlier observations that the major finfish by-catch consists mainly of small red fish and Greenland 
halibut and some other species. Statistics available for Greenland trawlers show that by-catches 
during the period from October 1977 to September 1978 amounted to approximately 2,600 tons of redfish 
and 45 tons of other finfish in catches totalling 5,500 tons of shrimp. Thus, by-catches may be 
roughly equal to about one-half of the shrimp catch. However, both the Greenlandic and Norwegian 
data indicate that by-catch ratios vary considerably by time and area, so that a longer period of 
observation is needed in order to fully evaluate the problem. 

The Canadian surveys in Statistical Area 0 indicate that small redfish and Greenland halibut are 
common as by-catch but Arctic cod (Boreogadu8 saida) frequently occurs, 5 tons being taken in a 10-
minute haul at one location. 

9. Future Research Requirements 

The Working Group noted that some of the recommendations made at the November 1977 Meeting of STACRES 
(ICNAF Redbook 1978, page 14) were followed up in 1978, including studies on vertical distribution of 
shrimp and expansion of the photographic surveys, the latter sh~ng some potential to assess recruit
ment. Future requirements in terms of priority were reviewed, and the Working Group 
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recommends (8) 

iJ that extensive stratified surveys using "swept area" and photographic: teehniques be carried out, 
uJith a view to updating the estimate of the minirrrwn tl'C1JJ)lable biomass of shrimp in Subarea 1 
beyond the 1976 reference point; and 

ii) that an extensive observer program designed to closely monitor the shrimp fishery on a year
round basis be implemented, in order to provide more detailed information on catch-pel'-unit
effort, size composition, by-catches and discards. 

The Working Group noted that the surveys recommended in (i) above would require a considerable amount 
of sea time, and that such surveys could also provide data leading to mortality estimates, recruit
ment estimates, and additional knowledge on vertical migration and its variability. 

10. Other Matters 

The Working Group was p'leased to note that Selected Papers No.4, containing shrimp papers presented 
at meetings in 1976, was now available, and expressed appreciation to the Secretariat for its 
efficiency in producing this publication. It was also noted that shrimp stocks in other parts of the 
world were being assessed and managed and that it would be valuable to follow the developments and 
experience in such areas, e.g. in Alaskan waters. 
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APPENDIX III. REPORT OF AV HOC WORKING GROUP ON STANDARDIZATION OF REPORTING 
PROCEDURES FOR SAMPLING DATA 

App. III 
Sampling 

Convener: W. G. Doubleday Rapporteur: V. M. Hodder 

The ad hoc Working Group met at Bergen, Norway, on 13-16 November 1978 in accordance with the recom
mendation of STACRES at the 1978 Annual Meeting (ICNAF Redbook 1978, page 41) to consider the advisability 
of reporting individual length and age samples to the Secretariat and to develop suitable formats for report
ing as required. Representatives attended from Canada, Denmark, USSR, USA, and the ICNAF Secretariat. The 
terms of reference for the Working Group, as ~pecified by STACRES, were adopted as the agenda for the meeting 
and are indicated as headings for the following eight sections. 

1. Review of the Present Situation 

The Working Group was referred to the present ICNAF sampling standards as outlined in ICNAF Sampling 
Yearbook Vol. 20 for 1975. The most recent review of sampling activity in the ICNAF Area showed that 
sampling efficiency had improved slightly from 1975 to 1976 (Sum. Doc. 7a/VI/ll). However, it was noted 
that the number of samples was still inadequate in some cases, that sampling by sex for flatfish species 
was not always carried out and that the time of sampling did not always correspond with the period of 
major fishing activity. Furthermore, there has been no recent review to consider whether ICNAF sampling 
standards are complied with, and such compliance could not be inferred from the data reported to the 
Secretariat. 

The Working Group noted that the institution of observer schemes by some coastal states had significantly 
improved both the distribution and the number of samples. Concern was expressed that samples from joint 
ventures were not appearing in data submitted to ICNAF. 

The Danish representative indicated that there were at present no special international requirements for 
sampling data in Subarea 1 but expected the minimum ICNAF requirements to be met by those countries 
fishing in the area. He indicated that weekly reporting to the coastal state of catch and effort data 
was required in the regulated fisheries. 

The Canadian representative indicated that sampling plans are requested in conjunction with the sub
mission of fishing plans and that the number of samples taken is requested to be reported together with 
weekly catch and effort data to permit the monitoring of sampling performance in relation to progress 
toward the quotas in the Canadian zone. Sampling coordinators have been appointed to positions at St. 
John's and Halifax. The sampling requirements generally follow ICNAF standards with some additions, 
particularly the reporting of individual length and age samples from within the Canadian fishing zone. 

The USA representative indicated that ICNAF sampling guidelines are generally followed but that the 
minimum requirement has been increased to one sample per 1,000 tons per month per 30' x 3D' unit area 
for distant-water fleets fishing in the USA zone. This standard is presently being exceeded due to an 
extensive observer program. Individual Jength samples collected by USA observers from the distant-water 
fleets for 1977 and 1978 have not yet been computerized nor have the age samples been processed. 
Samples from USA landings for this period have been processed and are available. 

The USSR representative indicated that the ICNAF guidelines given in Sampling Yearbook Vol. 20 have 
generally been followed, and that for some species (e.g. silver hake and squids) the minimum require
ments have been exceeded by 4 to 5 times. It was pointed out that the Canadian deadline of 60 days for 
the submission of samples could not always be met due to the extended periods that the vessels are at 
sea, and it was proposed that the deadline of 60 days should be counted from the date of delivery of the 
samples on shore. It was noted that samples taken in the USA fishing zone are not reported to the ICNAF 
Secretariat. It was also noted that the current practice of having a uniform minimum sampling rate for 
all stocks was not optimal since fewer samples would be needed for short-lived species than for 10ng
lived species. 

2. Review of Coastal States' Positions Regarding Requirements for Sampling Data 

a) The representative of Canada favoured the submission of data on individual samples to the ICNAF 
Secretariat, but takes a flexible view regarding the format of reporting. 

b) The representative of Denmark raised no objection to the reporting of individual samples, while 
indicating that catch and effort statistics for the Greenlandic fleet of large vessels are 
collected by 7t x 15' unit areas, and may become mandatory for national vessels greater than a 
certain size. 

c) No ~tatement on requirements was available for France. 

d) The representative of USA favoured the reporting of individual samples. but pointed out the need 
for linkage between sampling and corresponding catches for estimation of appropriate weighting fac
tors and expressed concern about the possibility of misinterpretation of individual sampling data. 
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3. Review of Proposed NAPa Convention in Relation to Research and Statistics 

The Working Group referred to Articles VI and XX of the NAFa Convention and concluded that the Scien
tific Council has a role in maintaining a sampling data base t that coordination of the reporting of 
sampling within the Convention Area would facilitate the provision of advice by the Council, and that 
the reporting of individual samples would facilitate any future revisions of statistical boundaries in 
the Convention Area. 

4. Evaluation of the Need for Standardized Reporting of Individual Samples 

The Working Group agreed that standardized reporting was desirable for countries whose vessels fish 
widely in the Convention Area, and stressed the need for coordination of sampling standards and proc~
dures for stocks overlapping the ZOO-mile zone boundaries. It was also noted that the Scientific Coun
cil of NAFO would require a data base to aid in its formulation of management advice. In view of these 
considerat ions, the Working Group 

reco1mll.ends (l) 

that individuaL length sampLes of commercial catches and the corresponding age-Length keys be made 
avaiLabLe to the ICNAF (NAFO) Secretariat for final incorporation into its sampling ([11chives. 

5. Implications on the Secretariat of Reporting and Processing of Individual Samples 

Adoption of the above recommendation would result in a substantial increase in the number of samples 
submitted to the Secretariat (from about 1,000 presently to somewhere in the range of 2,000-10,000) with 
a corresponding increase in the number of age-length keys. This would substantially increase the key
punching workload of the Secretariat, unless data were submitted in machine-readable form. However, the 
cost of maintaining the more detailed data base Would not significantly increase over the present level. 
Countries fishing in the ICNAF (NAFO) Regulatory Area would be expected to submit their samples directly 
to the Secretariat, while countries fishing within the 200-mile zones might, in some instances, by 
bilateral agreement, arrange for sampling data to be key-punched and forwarded to the ICNAF (NAFO) Sec
retariat by the coastal states. 

6. Implications on Member Countries 

None of the country representatives present foresaw any serious problems for their own country in the 
reporting of individual length and age samples of commercial catches. 

7. Availability of Sampling Data Through the Secretariat 

The Working Group noted that the proposed sampling data base will contain considerably more detail, some 
of which is of a confidential nature, than at present and that STACRES might wish to limit the distrib
ution of the data. However, the Working Group 

reconunends (2) 

that an inventory of the sampling data be pubLished annualLy~ and that the data be available to 
members of STACRES a.t present and to members of the Scientific CounciL of NAFO in the future. 

8. Design of Forms and Procedures 

The Working Group discussed the contents of forms and proposed a form similar to the attached for the 
reporting of individual length samples. Time did not permit the development of a format for the report
ing of age samples. However, the Working Group agreed on a list of contents and proposed that the 
Secretariat develop a draft form for the reporting of age-length keys to be circulated to members of 
STACRES for conunent prior to discussion and possible adoption by STACRES at its Special Meeting in 
February 1979. The list of contents is as follows: 

a) Year 1) Fishing depth (m) 
b) Country m) Species 
e) Vessel name n) Sex (where applicable) 
d) Vessel side number 0) Sampling method 
e) National registration number p) Method of measuring length (fork, total, mantle, 
f) ICNAF gear abbreviation etc.) 
g) Mesh size q) Recorded measurement (nearest em, to cm below) 
h) Observer r) Structures used in ageing 
i) Date (month/year) s) Weight of age sample (kg), if available 
j) Starting pOSition of Bet (latitude, t) Were individual weights taken? 

longitude) u) Age-length key 
k) Starting time of set (local time) v) Mean weight-.at-length, if available 
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The Working Group recognized that combination of ageing material from several length samples is 
practically necessary in some cases. However, the Working Group 

recommends (5) 

that data from samples taken for ageing not be combined for periods exceeding one calendar month or 
for areas greater than one ICNAF division (or subdivision, where applicable). 
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Year /country 

National 
TGear reI?, no. 

Date (month/dav) 
Start of set I Lat. 

nosition Lom~ .• 
Starting time of 

set (local) 

Fishin. denth 1m) 

SPECIES SAMPLED 

Catch or Landin~ 

Method of measurinl? 

Recorded meas. 

Len th interval 

1em 2em 3em 5mm M 

0 16- lS-
I 18- 18-
2 20- 21-
3 22- 24-
4 24- 27-
5 26- 30-
6 28- 33-
7 30- 36-
8 32- 39-
9 34- 42-
0 36- 45-
1 38- 48-
2 40- 51-
3 42- 54-
4 44- 57-
5 46- 60-
6 48- 63-
7 50- 66-
8 52- 69-
9 54- 72-
0 56- 75-
1 58- 78-
2 60- 81-
3 62- 84-
4 64- 87-
5 66- 90-
6 68- 93-
7 70- 96-
8 72- 99-
9 74- 102-
0 76- 105-
1 78- 108-
2 80- 111-
3 82- 114-
4 84- 117-
5 86- 120-

Number measured 

Sample weight (kg) 

Catch weight (kg) 

No, for ageing I 
Form CFS-1 (12/78) 

F 
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COMMERCIAl FISHERY LENGTH SAMPLES 

Vessel I Side 
name no. 

I~:~ size I Observer 

M F M F M F M F M F 

I I I I I -
See overleaf for Notes 
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NOTES FOR COMPLETION OF FORM CFS-l 

1. The form is designed to facilitate the reporting of (a) severa! 
species from the same set, or (b) the same species from several 
sets. In order to facilitate data-processing, it is essential that 
all of the information required for each sample be entered in the 
appropriate spaces on the form. 

2. In the space "National reg. no.", record the national registration 
number of the fishing vessel. 

3. In the space for "Gear", record the appropriate abbreviation for the 
gear type used based on the ICNAF Gear classification for reporting 
sampling data, as follows: 

OTB 
OTM -
PTB 
PTM -
SN 
SB 

Bottom otter trawl (side and stern) 
Midwater otter trawl (side and stern) 
Bottom pair trawl (2 boats) 
Midwater pair trawl (2 boats) 
Seine net (Danish and Scottish seines) 
Beach seines 

PS Purse seines 
GN Gillnets (set and drift) 
LL Long1ines (set) 
LHP Handlines and pole-lines (including mechanized lines) 
FPN Uncovered pound nets 
FWR Weirs, barriers, fences, etc. 
DRB Boat dredges 
HAR - Harpoons 

4. In the space for "SPECIES SAMPLED", record the common English name of 
the species, supplemented by the ICNAF 3-digit code as given in ICNAF 
Statistical Bulletin Vol. 26. 

5. In the space for "Method of measuring" length, record one of the follow
ing as appropriate: Fork, Total, Mantle, Carapace. If other methods 
of length measuring are used, please specify. 

6. In the space for "Recorded meas. lI
, enter one of the following as appro

priate: Nearest cm, Cm below, Nearest half-em, Half-cm below. 

7. In the space for IILength interval", record the appropriate length group 
used, i.e. 1 em, 2 em, 3 cm, or 5 DIm, etc. For the III emil and "5 mmll 

intervals, please ensure that the appropriate starting length group is 
given in the relevant column. 

8. In the columns labelled "W' and IIFII J enter 
for species required to be sampled by sex. 
be sampled by sex, enter the actual length 

the actual length frequencies 
For species not required to 

frequency in the "M" coluDDl. 

9. At the bottom of the form, the "Sample weightll refers to the actual 
weight (kg) of the length frequency sample recorded in the column above. 
The "Catch weight" refers to the actual weight (kg) of the sampled 
species in the set, where the sample pertains to an individual haul, 
and in the landing, where port sampling is carried out. 

10. Where samples are taken for ageing, record in the "No. for ageing" 
space the actual number of specimens in each sample. 
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REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES) 

Special Meeting on Capelio and Squid, February 1979. 

Chairman: G. H. Winters Rapporteur: V. M. Hodder 

STACRES met at Tokyo, Japan, during 14-21 February 1979 to provide advice on the scientific basis for 
management in 1979 of the capelln stocks in Subareas 2 and 3 and the squid (Illex) stocks in Subareas 3 
and 4. The agenda for the meeting is given in Part D (this volume), The assessment of the southern 
capelio stock in Divisions 3LNOPs and the squid stocks were deferred from the 1978 Annual Meeting (ICNAF 
Redbook 1978, pages 39 and 48). The reassessment of the northern capelio stock in Subarea 2 and Div. 3K 
was added to the agenda for this meeting at the request of Canada (Com. Doc. 79/111/1). Following the 
recent resignation of the Chairman of STACRES (Dr E. C. Lopez-Veiga), it was unanimously agreed that Dr 
G. H. Winters (Canada) act as Chairman for this meeting. Scientists attended from Canada, Cuba, France, 
German Democratic Republic, Japan, Norway, Poland and USSR, and an observer was present from USA. 

Meetings of the ad hoc Working Group on Capelio (convened by G. H. Winters) and on Squid (convened by 
F. Nagasaki) were held concurrently during 15-20 February and their reports as approved by STACRES are 
given in Appendices I and II. Brief summaries of these reports, together with other matters considered by 
STACRES, are given below. 

1. Assessment of Capelin Stocks (App. I) 

a) Trends in catch and effort 

The nominal catch of capelin in Subareas 2 and 3 declined from a peak level of 366,000 tons in 
1975 to 84,000 tons in 1978. The development of the fishery during 1971-75 and the subsequent 
decline to 1978 followed a similar pattern in both the northern (Subarea 2 and Div. 3K) and the 
southern (Div. 3LNOPs) stock areas, but the decline was particularly great in Div. 3NO where the 
nominal catch decreased from 132,000 tons in 1975 to about 5,000 tons in 1978. Stock discrimina
tion studies indicated that the spawning population on the Southeast Shoal (Div. 3N) is distinct 
from that spawning inshore in Div. 3L but they were unable to demonstrate the possible mixture 
of these spawning components in the offshore fishery in Div. 3L. 

Analysis of catch and effort statistics indicated that the catch per hour fishing of USSR BMRT-A 
trawlers in Subarea 2 and Div. 3K declined from 6.5 tons in 1975 to 2.3 tons in 1978. Statistics 
for this vessel type were not available for Div. 3LNOPs, but the catch per day of USSR trawlers 
(>2000 GRT) declined from 44 tons in 1976 to 28 tons in 1978. Catch per unit effort was con
sidered not to be a reliable index of abundance in Div. 3N, since the catchability coefficient 
would probably increase with declining abundance, given the distributional characteristics of 
cape1in on the spawning grounds. 

b) Subarea 2 and Division 3K 

Both Canadian and USSR analytical assessments indicated that the biomass of the northern stock 
was high during the mid-1970's (up to 4.0 million tons) due to good recruitment of the 1969 and 
1973 year-classes but has since declined due to poor recruitment of the 1974-76 year-classes. 
Biomass estimates for 1978, derived by various methods, ranged from 59,000 tons to 1.25 million 
tons. Weighting of the various estimates according to the reliability of the data yielded an 
average biomass estimate of 665,000 tons on 1 September 1978. This estimate was projected 
forward to 1980, assuming catches of 50,000 and 100,000 tons in 1979 and assuming that recruit
ment of the 1977 and 1978 year-classes at age 2 was equal to the geometric mean of the strength 
of previous year-classes. It must be emphasized that the size of the stock in 1980 will dep~nd 
very greatly on the strengths of the 1976-78 year-classes. In view of the uncertainties about 
the size of these year-classes, STACRES advises that the TAC for Subarea 2 and Div. 3K in 1979 
should be set at 75,000 tons. 

c) Divisions 3LNOPs 

Tagging studies by Norway in Div. 3N in 1978 indicated that the catch (about 5,000 tons) repre
sented a high proportion of the spawning biomass in that area. An acoustic survey in May 
indicated a biomass of 310,000 tons in Div. 3L, and a sequential cape1in abundance model indi
cated a biomass of approximately 200,000 tons in Div. 3LNOPs, 98% of which was estimated to be 
in Div. 3L. The sequential abundance model indicated that biomass levels during the early and 
mid-1970's were much higher than in 1978, due to recruitment of the strong 1969 and 1973 year
classes, and that the proportion of the stock in Div. 3NO was much higher in earlier years. 
Recent recruitment (1974-76 year-classes) has been poor. The decline in stock biomass has been 
much greater in Div. 3NO than in Div. 3L. and, since bottom temperatures on the spawning grounds 
in Div. 3N in recent years have been within the range suitable for spawning in that area, the 
possibility of recruitment overfishing should be taken into account. 
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Projections of stock size, using two different estimates of the strength of the 1976 year-class 
(860 and 2,134 million fish) and two levels of biomass estimated for 1978 (200,000 and 310,000 
tons), indicated that the biomass in 1979 would be lower than the estimates for 1978 and that 
the strength of the 1976 year-class would have to be much greater than the maximum estimate used 
in the projections for the biomass in 1979 to exceed the levels estimated for 1978. Since a 
species like capello with a short life-cycle usually exhibits large fluctuations in abundance, 
STACRES concluded that, during periods of poor recruitment, the exploitation rate should be low 
in order to protect the spawning stock biomass. Using a conservative exploitation rate of 10%, 
the projections indicate that the TAC for cape1in in Div. 3LNO should fall in the range of 9,000-
16,000 tons. On the basis of the higher estimate of capelin abundance in 1979, STACRES advises 
that the 1979 TAC in Div. 3LNO should be set at 16,000 tons. Furthermore, in order to protect 
the spawning stock in Div. 3N and during its migrations through Div. 30, STACRES advises that 
there should be no commercial fishery for capelin in Div. 3NO and that the TAC apply only to 
Div. 3L. 

d) Future research 

The uncertainties which continue to exist about the population dynamics of capelin make it 
important, for future assessments, that all biomass estimates be accompanied by estimates of 
variance, that methods be investigated for improving the estimation of pre-recruit abundance, 
that studies on predator-prey interactions and migration patterns be continued, and that 
research on spawning behaviour and egg mortality in Div. 3N be initiated. 

2. Assessment of Squid (Illex illecebrosus) Stocks in Subareas 3 and 4 (App. II) 

a) Fishery trends 

The nominal catch of squid in Subareas 3 and 4 increased rapidly from an annual average of 
4,500 tons in 1970-74 to 99,000 tons in 1978, 54% of which were taken in Subarea 4. No estimate 
of the 1978 catch in Subareas 5 and 6 could be made due to incomplete statistics, but the Illex 
catch was about 25,000 tons in 1976 and 1977. 

The overall distribution of Illex in Subareas 3 and 4 during 1978 did not change much from that 
of 1977. Squid appeared on the Scotian Shelf in June and the fishery lasted until November. 
Offshore occurrence on the Grand Bank was noted in June and the fishery there extended from 
July to September. In Newfoundland inshore waters, squid appeared in late May and remained 
available to the fishery until December. 

b) Biological studies 

When the fishery on the Scotian Shelf began on 15 June 1978, squid were on the average consider
ably smaller than at the same time in 1977 (mantle length difference of 27 mm), but growth was 
rapid during the summer so that by September the average size was similar to that for 1977. 
Studies on maturation indicated that both males and females were approaching full maturity upon 
their departure from the coastal and shelf areas in late November. In the laboratory, female 
IlZex were observed to reach full maturity and to spawn. The eggs hatched in 6-8 days at l3°C 
and early larval stages were observed for the first time. Further studies on age determination 
by statoliths confirmed the existence of numerous zones which may represent diurnal or feeding 
periods. Large numbers of squid were successfully tagged in inshore Newfoundland waters late 
in the season, and specimens recaptured up to 29 days after tagging showed no apparent adverse 
effects. 

c) Environmental effects 

Several sources of information indicated that squid abundance has fluctuated greatly over the 
past several years. It was noted that prevailing environmental conditions, especially water 
temperature, seem to be correlated with changes in availability, with possible influence on the 
arrival and concentration of squid on the fishing grounds. Such conditions may have influenced 
not only the growth but also the availability of squid on the Scotian Shelf in the early part of 
the 1978 fishing season. 

d) Mesh selection 

Various mesh selection studies were conducted in 1977 and 1978, using codend mesh sizes ranging 
from 45 to 130 mm. Early in the season (June) the 90-mm mesh codend released 20-23% of the 
catch by weight in contrast to 13-14% for the 45- and 6D-mm mesh sizes currently in general use, 
whereas later in the year (October-November) the 90-mm mesh released 1-2% against no escapement 
for the 6D-mm mesh. It was noted that general use of 90-mm mesh codends would not only reduce 
the by-catch of small commercially-important finfish species but allow the escapement of small 
squid early in the season with a consequent increase in tbe yield per recruit. It was also 
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pointed out that the yield per recruit of silver hake would be greatest if the size at first 
capture was increased to about 26 em which corresponds to the 50% retention length for silver 
hake with the 90-mm mesh. STACRES agreed that the possibility of having a uniform mesh size 
for the squid and silver hake fisheries should be deferred until the status of the silver hake 
fishery is assessed, and it accordingly 

recommends (1) 

that the cadend mesh size fo!' the silver hake and squid fisheries be considered by the 
A8se8s~nt8 Subcommittee at its ApriZ 1979 Meeting. 

e) Biomass estimates 

STACRES noted that the biGmass estimates provided for 1978, based on sequential population 
analysis and areal expansion methods, varied greatly for both Subareas 3 and 4. After discus
sion, it as agreed to accept the average of the various estimates of stock size with the result 
that the biomass (as on 1 September 1978) was estimated to be 97,000 tons in Subarea 3 and 
152,000 tons in Subarea 4. Exploitation rates in 1978 were calculated to be 0.29 and 0.18 for 
Subareas 3 and 4 respectively. 

f) Total Allowable Catch for 1979 

Due to the very short life-span of IZlex and the large fluctuations in availability from.year 
to year, its abundance in Subareas 3 and 4 cannot be predicted at this time. The design of an 
effort regulation for 1979 was not possible due to the many technical problems involved. Con
sequently, it was agreed that a TAC should be applied to the squid fishery in 1979, accompanied 
by limitation of effort based on 1978 catch rates to ensure that fishing mortality would not 
greatly increase in the case of reduced abundance. It was noted that, should the abundance of 
Illex in 1979 be as high or higher than in 1978, a higher exploitation rate than that in 1978 
would be appropriate. STACRES therefore advises that the TAC for 1979 should be set at 120,000 
tons, with 70,000 tons for Subarea 4 and 50,000 tons for Subarea 3, and that the opening date 
of the fishery should be 1 July 1979. Since migration patterns are variable from year to year, 
STACRES 

recommends (2) 

that the Assessments Subcommittee at its April 1979 Meeting give further consideration to the 
commencement date for the squid fishery in relation to availability of squid on the fishing 
grounds and to environmental conditions. 

g) Future research 

STACRES noted the need for more intensified research on the general biology and distribution of 
IlZex, including the effects of environmental factors on migration and abundance, through the 
extension of research vessel surveys, improved tagging techniques to facilitate studies on 
stock discrimination and the estimate of population parameters, and continued mesh selection 
studies to obtain more precise information on IZlex and by-catch species. 

3. Standard Form for Reporting Age-Length Keys 

STACRES noted that this item had been deferred from its Special Meeting in November 1978. In view of 
the absence of representation at this meeting from two of the coastal states involved in the initial 
design of the form, STACRES agreed that the matter be deferred for consideration at the 1979 Annual 
Meeting by the Statistics and Sampling Subcommittee. 

4. Other Matters 

STACRES was informed that the publication of Statistical Bulletin Vol. 27 for 1977 was unduly delayed 
due to the non-receipt of STATLANT 2lB statistics for 1977 from three countries, namely Portugal~ 
Spain and United Kingdom, despite several telexed reminders following the reporting deadline of 30 
June 1978. The Secretariat has received no response to any of its requests for the data and, 
consequently, cannot indicate if or when these countries will submit their data. In fact~ it was 
noted that two of the three countries involved did not submit a preliminary monthly statistical 
report during the whole of 1978. STACRES expressed great concern not only for the invonvenience to 
the many users of ICNAF statistics caused by the delay in publishing the Statistical Bulletin, but, 
more important, for the effect that incomplete statistics for 1977 and 1978 will have on the stock 
assessments to be carried out at the forthcoming meeting of the Assessments Subcommittee in April 1979. 
Noting that the Secretariat had done all in its power to solicit the appropriate statistics, STACRES 
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recommends (3) 

that the matter of non-reporting of fisheries statistics for the ICNAF Area by certain countries be 
brought to the attention of the Commission at its forthcoming SpeciaZ Meeting in March 1979. 
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APPENDIX I. REPORT OF AV HOC WORKING GROUP ON CAPELIN 

App. 1 
Capelln 

Convener: G. H. Winters Rapporteur: J. E. Carscadden 

The ad hoc Working Group on Capelln met during 15-19 February 1979 to review the status of the 
capelln resource and fishery in Subareas 2 and 3. Initially the assessment was intended to cover only the 
southern stock complex in Div. 3LNOPs (ICNAF Redbook 1978, page 39), but the agenda was subsequently 
amended to include a reassessment of the northern stock in Subarea 2 and Div. 3K at the request of Canada 
(Com. Doc. 79/111/1). Scientists attended from Canada, Cuba, German Democratic Republic, Japan, Norway, 
Poland and USSR. During the course of the assessments, the Working Group reviewed Res. Doc. 79/11/1, 7, 
9, 10, 23, 29, 30, 31, 32, 33 and 34, and unpublished data. 

1. Fishery Trends 

The nominal catch of capelin in Subareas 2 and 3 increased greatly from less than 3,000 metric tons 
in 1971 to 366,000 tons in 1975 and declined rapidly to 84,000 tons in 1978 (Table 1). The develop
ment of the fishery during 1971-75 and the subsequent decline followed a similar pattern in both the 
northern (Subarea 2 + Div. 3K) and the southern (Div. 3LNOPs) stock areas, except that the peak catch 
occurred a year later in the northern area. From 1976 to 1978, the nominal catch declined by 75% in 
the northern area and by 80% in the southern area. In Div. 3LNOPs, apart from Subdiv. 3Ps where 
catches have generally been small, the most drastic decline occurred in Div. 3NO. 

Table 1. Nominal catches (metric tons) of capelin by stock area in 
Subareas 2 and 3, 1971-78. 

Year 2+3K 3L 3NO 3Ps 3LNOPs SA 2+3 

1971 242 870 750 999 2,619 2,861 
1972 45,623 1,241 21,417 2,522 25,180 70,803 
1973 136,422 3,876 126,875 1,356 132,107 268,529 
1974 126,939 57,713 100,751 2,248 160,712 287,651 
1975 198,501 34,097 131,783 1,583 167,463 365,964 
1976 216,326 33,823 110,186 61 144,070 360,396 
1977 152,409 26,802 50,092 1,016 77,910 230,319 
1978' 55,051 23,763 5,164 8 28,935 83,986 

Preliminary statistics. 

A review of nominal catches by stock area and country during 1971-78 (Table 2) indicates that about 
92% of the total catch in the northern area was taken by USSR and that 60% and 23% of the total catch 
in the southern area were taken by USSR and Norway respectively. 

2. Migrations and Stock Interrelationships 

Capelin in Div. 3LNOPs exhibited unusual distribution patterns during the 1978 fishing season. Most 
of the catch was taken in Div. 3L (about 24,000 tons), with only about 5,000 tons being taken on the 
spawning grounds in Div. 3N. It is likely that this extremely small catch in Div. 3N represented 
the bulk of the spawning stock (Res. Doc. 79/11/1). Anomalous hydrographic conditions in 1978 may 
have influenced the distribution of capelin (Res. Doc. 79/11/31). However, bottom temperatures on 
the spawning grounds (Div. 3N) in recent years, including 1978, were within the range of temperatures 
considered sufficient for capelin spawning (Res. Doc. 79/11/9). Surface temperatures in the same 
area were higher in 1978 than in previous years. 

A multivariate analysis of meristic characters of spawning capelin (Res. Doc. 79/11/29) suggested 
that there are three major stocks in the Newfoundland area: the Southeast Shoal stock, the Gulf of 
St. Lawrence (western Newfoundland) stock, and the insular Newfoundland stock. Although meristics 
were not considered to be the best characters to discriminate capelin stocks, the Working Group 
noted that the method offered some promise in stock differentiation and recommended the continuation 
of such studies in view of the scarcity of knowledge on the subject. 

3. Trends in Abundance 

a) Commercial catch-effort analyses 

Subarea 2 and Division 3K. The catch of capelin in this area has declined greatly following the 
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Table 2. Nominal catches (metric tons) of capelin by stock area and country, 1971-78. 

Area Country 1971 1972 1973 1974 1975 1976 

2+3K Bulgaria 1,394 
Canada 242 461 598 1,343 698 1,684 
Cuba 
GDR 11 7 
Japan 62 51 
Norway 16 2 
Poland 24 2,356 5,734 20,267 10,494 
Portugal 175 
Romania 
USSR 45,127 133,468 119,846 175,896 204,097 

Total 242 45,623 136,422 126,939 198,501 216,326 

3LNOPs Bulgaria 166 1,271 
Canada 1,869 3,312 5,502 13,693 3,817 7,832 
Cuba 
GDR 
Iceland 15,814 8,839 
Japan 2,819 5,063 
Norway 653 41,293 43,964 37,477 23,178 
Poland 744 3,742 4,608 4,627 
Portugal 3,500 399 
Romania 
Spain 4,016 4,284 
USSR 750 21,049 84,568 91,797 98,245 93,030 
Others 230 

Total 2,619 25,180 132,107 160,712 167,463 144,070 

Preliminary statistics 

peak catch in 1976. In view of the oceanic distribution of capelio during the 
the Working Group concluded that catch-per-hour trawling of the standard class 
trawlers would provide a useful index of stock abundance (Res. Doc. 79/11/30). 
trawling was considered to be a more accurate index than catch-per-day fished. 
during a day can be increased or decreased by fishing for different periods of 
per-unit effort was highest in 1975 (6.47 tons per hour) and declined to a low 
(2.29 tons per hour). 

1977 1978' 

2,892 
2,136 2,446 
5,089 1,340 
1,014 227 

870 69 

4,282 1,036 

2,610 2,530 
133,516 47,403 

152,409 55,051 

578 25 
9,715 6,277 

700 82 
179 

3,394 354 
3,958 789 

21,499 4,238 
1,018 502 

107 

37,047 16,382 
1 

77,910 28,935 

fishing season I 
USSR BMRT-A 

Catch-per-hour 
as the catch 
time. The catch
level in 1978 

Divisions 3LNOPs. Estimates of catch per unit effort of USSR trawlers (>2000 GRT) in Div. 3L 
indicate a gradual decline from 1975 to 1977 (46.1 to 39.9 tons per day) and an abrupt decline 
in 1978 (27.6 tons per day) (Res. Doc. 79/11/33). In Div. IN, catch per unit effort declined 
from 50.1 to 37.9 tons per day from 1974 to 1977 with a sharp decline to 0.8 tons per day in 
1978. The Working Group noted that, because the capelin occurring in Div. 3N are composed of 
dense spawning schools, the catchability coefficient would probably increase as the stock 
declined and the catch per unit effort would remain high. Under these conditions, catch per 
unit effort would not likely be indicative of the trend in stock abundance until the stock had 
declined to an extremely low level. The Working Group therefore concluded that the estimates 
of catch per unit effort (Res. Doc. 79/11/23, 31 and 33) were useful as an index of stock 
abundance in Div. 3L only. 

b) Research vessel survey indices, including acoustic data 

Subarea 2 and Division 3K. A USSR acoustic assessment in November 1977 provided a biomass 
estimate of 59,000 tons (Res. Doc. 79/11/30), but this estimate was considered to be unreliable 
because the distribution of capelin in 1978 made the photographic estimation of density of the 
schools difficult and the survey did not include areas inside Canadian territorial waters. A 
Canadian acoustic assessment in October 1978 provided a biomass estimate of 339,000 tons (Res. 
Doc. 79/11/34). which is considered to be an underestimate because the capelin were observed to 
be congregating at the end of the survey. 

Divisions 3LNOPs. An acoustic assessment by Cuba in early July 1978 (Res. Doc. 79/11/7) indicated 
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a biomass of 4,500 tons of immature capelin, which could not be considered as indicative of the 
abundance of the mature population in 1978. A USSR acoustic survey in Div. 3L during May-June 
1978 (Res. Doc. 79/11/31) yielded a biomass estimate of 310,000 tons. Because most of the 
capelln remained in Div. 3L in 1978, this estimate was considered to be indicative of the relative 
abundance in comparison with those of previous years but may be an underestimate because the 
entire area was not surveyed. However, no estimates of variance were provided and the Working 
Group could not evaluate with statistical validity any range of values around the acoustic 
estimate. Due to problems in locating capelin concentrations, Canadian scientists could not 
obtain an acoustic estimate of the capelin biomass in Div. 3N in 1978. 

c) Numerical population models 

Subarea 2 and Division 3K. A USSR analytical assessment using the Allen model indicated that the 
biomass of cape1in at the end of the 1978 fishery was 598,000 tons (Res. Doc. 79/11/30), implying 
that the biomass was approximately 700,000 tons at the beginning of the 1978 fishery. No 
variance estimate was provided, but the Working Group concluded that the major source of error in 
this method is that the 1978 biomass estimate is dependent on the starting biomass used in 
earlier years. A Canadian assessment based on a sequential cape1in abundance model estimated the 
capelin biomass at the beginning of the 1978 fishery to range from 1.12 to 1.25 million tons 
(Res. Doc. 79/11/32). No variance estimates were provided but the major sources of error in the 
model pertain to the assumptions on spawning mortality and proportions mature at age. 

Both the USSR and Canadian assessments indicated that the capelin biomass was high in 197~ and 
1976 and declined during 1977 and 1978, such that the 1978 biomass was between one-third and one
half of the 1975 and 1976 levels. The biomass was high in the earlier years of the fishery due 
to the strong 1969 and 1973 year-classes. 

Divisions 3LNOPs. Canadian assessments based on sequential capel in abundance models indicate 
that the stock in Div. 3LNO has declined since 1972 to a low level of 200,000 tons in 1978, the 
decline in the Div. 3NO portion of the stock being much greater than that in Div. 3L (Res. Doc. 
79/11/33). These declines are also evident from catch per unit effort indices. As a consequence 
of these dynamics, the Div. 3L portion of the stock has constituted the major part of the total 
biomass since 1975 such that it made up 98% of the stock in 1978. Although no estimates of 
variance were provided for these sequential population analyses, the Working Group recognized 
that the models are sensitive to such input variables as spawning mortality and the proportions 
mature at age. It was noted that the high biomass levels in the early and mid 1970's were the 
result of the strong 1969 and 1973 year-classes. 

d) Other estimates 

Subarea 2 and Division 3K. A Cuban assessment based on the areal expansion technique (Res. Doc. 
79/11/10) provided a biomass estimate of 77,000 tons. This was considered to be an underestimate 
because it was based only on the area fished by the Cuban fleet in 1978. 

Divisions 3LNOPs. A tagging experiment conducted by Norway (Res. Doc. 79/11/1) was not 
ful in providing an estimate of the spawning stock in Div. 3N because of the absence of 
for tagging before the fishery began and the sudden end to fishing after only two days. 
capelin were tagged and the high number of recaptures indicated that a large proportion 
cape1in in the fishing area were caught. 

4. Biological Characteristics 

success
capelin 

Some 
of the 

The Working Group did not discuss the following sub-items of this agenda item due to the lack of any 
new information: annual variation in growth, annual variation in maturity and spawning, stock
recruitment considerations, and the importance of capelin as a major prey species in the Grand Bank 
area. 

5. Recruitment Estimation and Prognosis for 1979 

a) Subarea 2 and Division 3K 

In view of the wide range of biomass estimates provided, the Working Group agreed to take a 
weighted average (665,000 tons) as the "beset- estimate of the biomass on 1 September 1978. The 
weighting factors were determined after considering the reliability of the data used. The age 
structure of this estimate was calculated from the population structure derived from the Canadian 
sequential capelin abundance model. Using this age structure and assuming the size of the 1977 
year-class to be the geometric mean of previous year-classes as 2-year-olds, the biomass of the 
stock on 1 January 1979 was estimated at 1.266 million tons (Table 3). Since this estimate was 
considered indicative of a low stock level for 1979, the main concern of the Working Group was 
directed to a reduction in fishing mortality in an attempt to stabilize the stock and perhaps 
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allow for some recovery. The results of the projections under assumed catches of 50,000 and 
100,000 tons in 1979, which corresponds to approximately 10% of the biomass levels at the 
beginning of the fishing season in 1979 as predicted from the models, are given in Table 3. 

Table 3. Capelin in Subarea 2 and Division 3K: projected catches in 1979 and stock sizes 
in 1980 under assumed catches of 50,000 and 100,000 tons in 1979. 

Stock size 1979 catch at Stock size 1979 catch at Stock size 
at start 501000 tons at start 100 2°00 tons at start 

Age of 1979 Number Weight of 1980 Number Weight of 1980 
(106) (106) (000 t) (106) (106) (000 t) (106) 

2 73,000 980 15.5 73,000 1,874 32.6 73,000 
3 17,705 904 23.0 53,231 1,825 46.5 52,296 
4 7,014 331 9.9 8,653 601 17.9 7,780 
5 1,655 50 1.7 874 91 3.0 619 

Total 99,374 2,265 50.1 135,758 4,391 100.0 133,695 

F multiplier 0.315 0.670 

Spawn. biomass 460 730 687 
(000 tons) 

Total biomass 1,266 1,902 1,856 
(000 tons) 

The Working Group points out that the size of the capelin biomass in 1980 will depend very much 
on the strength of the most recent year-classes, 1976 and 1977 in particular. Since the estima
ted size of the 1976 year-class and the assumed size of the 1977 year-Class are subject to 
substantial errors, a catch of 100,000 tons may be too high and, alternatively, a pessimistic 
error may result in a low yield of 50,000 tons. Therefore, in view of the uncertainty associ
ated with estimating the sizes of the incoming year-classes, the Working Group advises that the 
TAC in Subarea 2 and Div. 3K should be set at 75,000 tons for 1979. 

b) Divisions 3LNOPs 

Estimates of the strength of the 1976 year-class in Div. 3L were obtained from correlations of 
strengths of year classes in Subarea 2 + Div. 3K with the strengths of corresponding year
classes in Div. 3L. These provided two estimates of year-class strength which were used in the 
projections based on the Canadian sequential capelin abundance models. These projections indi
cated that the biomass of cape1in in Div. 3L in 1979 would be lower than in 1978 (Table 4). 
Projections, using the same estimates of the strength of the 1976 year-class and the 1978 biomass 
estimate from the USSR acoustic survey, also indicated that the biomass in Div. 3L in 1979 would 
be lower than in 1978 (Table 5). 

Table 4. Projections of numbers at age and 
total biomass for Div. 3L at the 
start of 1979, based on a biomass 
of 200,000 tons in 1978 (Canadian 
SCAM model) assuming two different 
levels of recruitment at age 3. 

Numbers at age (106) 
Age Option 1 Option 2 

3 859.7 2,134.1 
4 1,380.1 1,380.1 
5 587.1 587.1 
6 111.3 111. 3 

Total number (106) 2,938.2 4,212.6 

Total biomass (tons) 86,708 114,617 
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Table 5. Projections of numbers at age and 
total biomass for Div. 3L at the 
start of 1979, based on a biomass of 
310,000 tons in 1978 (USSR acoustic 
survey) and assuming two different 
levels of recruitment at age 3. 

Numbers at age (106) 
Age Option 1 Option 2 

3 859.7 2,134.1 
4 2,273.6 2,273.6 
5 960.7 960.7 
6 185.0 185.0 

Total number (l06) 4,279.0 5,553.4 

Total biomass (tons) 130,500 158,409 

App. I 
Capelin 

The Working Group points out that the 1976 year-class is apparently weak but that no estimates 
of variance associated with the recruitment of this year-class were available. However, even 
if the strength of this year-class was much higher than predicted, the biomass level in 1979 
would probably not exceed the calculAted biomass level for 1978. Since the Div. 3L portion of 
the stock has constituted the major part of the total stock (Div. 3LNOPs) in recent years, the 
biomass projections given in Tables 4 and 5 should reflect the abundance of the total capelin 
stock in Div. 3LNOPs in 1979. Because of the predicted low abundance of the 1976 year-class, it 
is expected that the 1974 and 1975 year-classes will be the major components of the population 
in 1979. 

It is the conclusion of the Working Group that no strong year-classes have been evident in the 
Div. 3LNO population since that of 1973, which constituted only a small proportion of the biomass 
in 1978 and will virtually disappear in 1979, and that the decline in biomass in recent years 
has been the result of poor recruitment since 1973. The decline in recruitment in Div. 3NO has 
been greater than in Div. 3L, although a general trend in declining recruitment of capelin is 
evident for all stocks in the ICNAF area. The effects of hydrographic conditions on recruitment 
could not be assessed by the Working Group due to the lack of data. However, since bottom 
temperatures on the spawning grounds (Div. 3N) in recent years, including 1978, were within the 
range of temperatures considered sufficient for capelin spawning, unfavorable water temperatures 
are not likely to be the only cause of recruitment failure in Div. 3N. The intense commercial 
fishery on the spawning grounds in Div. 3N may have substantially reduced the spawning stock 
size in recent years, and the possibility of recruitment overfishing should be taken into 
account. 

Because of marked fluctuations in recruitment and the short life cycle of the species, capelin 
populations will exhibit violent fluctuations in biomass. The Working Group therefore concludes 
that, during periods of poor recruitment, the exploitation rate should be low to protect the 
spawning stock. Using a conservative exploitation rate of 10%, the projections for 1979 
(Tables 4 and 5) indicate that the TAe should fall in the range of 9,000-16,000 tons. Based on 
the higher estimate of capelin abundance in 1979, the Working Group advises that the 1979 TAG 
for capelin in Div. 3LNO be set at 16,000 tons. In order to protect the spawning stock in Div. 
3N and since capelin migrating to Div. 3N usually pass through Div. 30, the Working Group 
flurther advises that there be no commercial fishery for capelin in Div. 3N and 30 in 1979 and 
that the TAe apply only to Div. 3L. 

6. Future Research 

a) Since most of the assessments of capelin abundance presented at this meeting did not provide 
estimates of variance, the Working Group recommends that a concerted effort be made in future 
assessments to provide such estimates of variance in order to better evaluate historical and 
projected abundance estimates. This is particularly true for acoustic surveys where careful 
planning of survey tracks and replicate surveys will provide meaningful variance estimates. In 
addition, the intercalibration of acoustic equipment in joint surveys should be attempted. When 
designing acoustic surveys, consideration should be given to the issue of errors reSUlting from 
incomplete coverage of the survey area, errors from the use of incorrect target strength due to 
lack of knowledge of fish orientation, and errors resulting from individual fish producing 
echoes below the threshold level. 
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b) In analytical models, research should be focused on estimating values of the proportions mature 
at age and of the spawning mortality. Historical data on weight-at-age and length-at-age of 
capel in in the commercial fishery would be valuable in this regard. 

c) Methods of estimating pre-recruit abundance should continue to be investigated. Surveys con
ducted shortly after the beginning of capel in spawning will provide estimates of the abundance 
of the spawning population. Later surveys will provide more accurate estimates of pre-recruit 
abundance but will offer less precision in estimating the spawning biomass. 

d) Studies on predator-prey interactions should continue, and, in this regard, the importance of 
analyses of cod feeding habits both inshore and offshore to compare with historical feeding 
patterns of cod is emphasized. Such studies are particularly important during periods of low 
capel in abundance in order to assess any changes in the feeding habits and the growth of cod. 

e) Studies of migration patterns and stock discrimination should be continued. The tagging of 
capelin in Div. 3L would provide valuable information on the relative importance of inshore and 
offshore spawners in the fishery of this area. 

f) An intense commercial fishery on capel in spawning grounds, such as has occurred in Div. 3N, 
may affect spawning behaviour and the mortality of capelin eggs. In the absence of such a 
fishery, it is important that studies on egg mortality and spawning behaviour be initiated to 
provide baseline data in the event that favorable recruitment of capelin permits a fishery in 
Div. 3N in the future. Such surveys of egg abundance may also allow the estimation of 
spawning stock size. 

7. Other Matters 

a) The Working Group emphasized the need for coordination of acoustic surveys being planned by 
member countries, and accordingly 

recommends (4) 

that an ad hoc working group on capelin be convened duping the time of the Assessments Sub
committee-Meeting, 28 March-10 April 1979, at St. John's, NewfoundLand, to evaluate and co
ordinate capel-in research pZans for 1979. 

b) In view of the short life cycle of capelin and the difficulty of estimating the size of re
cruiting year-classes, the Working Group strongly 

recommends (5) 

that futu:t'e assessments of both the northern and southel"r/. capelin stocks be carried out ea:¥'ty 
in the yea:¥' for which advice on management is required. 

c) The Working Group wishes to remind members of STACRES that a joint USA-USSR acoustics symposium 
will be held at Cambridge, Massachusetts, USA, in July 1979. 
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APPENDIX II. REPORT OF AV HOC WORKING GROUP ON SQUIO 

App. II 
Squid 

The ad hoc Working Group on Squid met during 15-20 February 1979 to assess the status of the squid 
(Illex illecebro8us) stocks in Subareas 3 and 4 in accordance with the STACRES recommendation from the 
1978 Annual Meeting (ICNAF Redbook 1978, page 39). Scientists attended from Canada, Cuba, France, German 
Democratic Republic, Japan, Poland and USSR, and an observer from USA. During the course of its dis
cussions, the Working Group reviewed Res. Doc. 79/11/2, 3, 4, 5, 6, 8, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 24, 25, 26, 27, 28, 35, 36, 37 and 38, and unpublished data. 

1. Fishery Trends 

The nominal catch of Illex in Subareas 2 to 4 increased rapidly from an annual average of about 
4,500 metric tons during 1970-74 to 80,000 tons in 1977 (Table 1). Preliminary data indicate that 
the 1978 catch was about 99,000 tons, an increase of 24% over that of 1977. 

Table 1. Nominal catches (metric tons) of short-finned squid (IZlex ilZeaebrosus) in Subareas 2-4 
by country, 1970-78. 

Bulgaria 
Canada (MQ) 
Canada (N) 
Cuba 
France (M) 
France (SP) 
FRG 
GDR 
Italy 
Japan 
Poland 
Portugal 
Romania 
Spain 
USSR 
Ireland 
USA 

Total 

1970 

6 
74 

63 

1,242 

1,385 

Preliminary data 

1971 

16 
1,606 

58 

7,226 

8,906 

1972 

8 
18 

11 

1,831 

1,868 

1973 

11 
622 

24 
228 

8,992 

9,877 

1974 

65 
17 

5 

265 
85 

437 

1975 

25 
89 

3,204 

17 

507 

268 
13,634 

13 

17,757 

1976 

1,034 
943 

9,929 
3,248 

442 
27 

1,355 
3,055 

809 
264 

934 
16,900 

2,827 

41,767 

1977 19781 

2,998 948 
1,275 26,960 

29,733 39,277 
4,685 4,056 

775 1,974 
584 1,730 

8,020 1,065 

2,467 1,055 
3,145 4,477 
2,939 1,944 

1 580 
1,304 980 
3,070 4,010 

18,953 9,534 

4 

79,953 98,590 

A review of IZZex catches by subarea (Table 2) indicates that only small sporadic catches were taken 
in Subarea 2, that the yield in Subarea 3 increased greatly from an average of 500 tons during 1970-74 
to 45,000 tons in 1978, and that the yield in Subarea 4 increased from an average of 4,000 tons during 
1970-74 to 53,000 tons in 1978. In Subareas 5 and 6, the known catch of IZlex increased from about 
2,000 tons in 1970 to nearly 17,000 tons in 1974 and declined to 14,000 tons in 1975. However, the 
statistics for 1970-75 do not reflect the true picture, as a breakdown of the USSR squid catches by 
IZZex and Loligo separately is not available for these years. In 1976 and 1977, the Illex catch in 
Subareas 5 and 6 (including USSR data) was about 25,000 tons, but a reliable estimate for 1978 was 
not available at the time of this meeting due to incomplete statistics. 

In the Northwest Atlantic as a whole, the known catches of Illex increased from about 4,000 tons in 
1970 to about 32,000 tons in 1975 (Table 2). The overall catch increased significantly to 67,000 
tons in 1976 and to 105,000 tons in 1977. During the two most recent years for which statistics are 
available, the proportion of the total catch taken in Subareas 2 to 4 increased from 62% in 1976 to 
77% in 1977. 

Preliminary information on overall fishing effort (days fished) in relation to directed squid 
fisheries on the offshore grounds in Subareas 3 and 4 during 1978 are given in Table 3. The data 
indicate considerable variation in overall catch per unit effort by the various countries involved 
in the fisheries. 
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Table 2. Nominal catches (metric tons) of rZZex by subareas, 1970-78. 

Year 2 

1970 
1971 
1972 
1973 2 
1974 31 
1975 
1976 
1977 6 
1978' 

Preliminary data 

Subareas 
3 

111 
1,607 

26 
620 
17 

3,764 
11,254 
32,748 
45,472 

Total Total 
4 SA 2-4 SA 5-6 

1,274 1,385 2,4532 
7,299 9,906 4,0362 
1,824 1,850 14,7132 

9,255 9,877 15,1782 
389 437 16,6532 

13,993 17,757 13,7902 

30,510 41,764 24,936 
47,199 79,953 24,795 
53,118 98,590 

, 
2 Excludes USSR catches which have not been reported for IlZex and LoZigo 

separately. 

Table 3. Catch (metric tons) and effort data for offshore directed squid 
fisheries in Subareas 3 and 4 for 19781 , 

Country 

Canada (MQ) 
Cuba 
France (M) 
Italy 
Japan 
Poland 
USSR 

Totals 

Total catch 

Days 
fish. 

54 
79 

62 

5 

200 

Subarea- 3 
Illex 
catch 

1,560 
1,298 

549 

35 

3,442 

elf 

28.9 
16.4 

8.9 

7.0 

17.2 

Days 
fish. 

862 
183 

94 
120 
288 

84 
378 

2,009 

2 
Source: Res. Doc. 79/6, 22, 37, and unpublished data. 
Newfoundland inshore fishery accounted for 39,122 tons. 

2. Biological Characteristics 

a} Distribution 

Subarea 4 
IZlex elf 
catch 

21,465 24.9 
2,654 14.5 
1,974 21. 0 
1,084 9.0 
3,625 12.6 
1,662 19.8 
9,260 24.5 

41,724 20.8 

53,118 

The overall distribution of Illex in Subarea 4 during 1978 did not change much from that 
reported for 1977 (ICNAF Redbook 1978, page 23). The offshore distribution in 1978, based on 
observations from all international fisheries on the Scotian Shelf (Res. Doc. 79/11/17, 22), 
showed three main areas of concentration at depths ranging from 100 to 250 m: Sable Island Bank, 
Banquereau Bank and Emerald Bank, near the line defined for the regulation of small-meshed gear. 
The major concentrations occurred in the Emerald Bank area during June and July and in the 
Sable Island Bank area later in the season (Res. Doc. 79/11/22, 36). Although immigration to 
the fishing grounds occurred early in June, commercial concentrations did not occur until mid
July. These concentrations lasted until late November. Distribution by depth changed from 
75-150 m in June to 150-250 m in October-November (Res. Doc. 79/II/36). A small concentration 
of large maturing squid was noted at 350-450 m in late October and at 450-550 m in early 
November. Diurnal vertical migrations were apparent throughout the fishing season. 

An unusual extension of IZlex distribution into the Gulf of St. Lawrence occurred early in 
October 1978 and prevailed until early November, with large numbers having been washed ashore 
in the Northumberland Strait area in mid-October. Inshore occurrence along the east coast of 
Nova Scotia extended from early June to late September. 

In Subarea 3, the inshore distribution of ILZex in 1978 did not change from that of 1977, with 
squid appearing in late May and remaining available to the fishery until early December. 
Offshore occurrence on the Grand Bank was observed early in June with the fishery extending from 
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July to September. In Subdiv. 3Ps the fishery extended from July to early October. 

b) Life cycle 

App. II 
Squid 

Discernible geographic and seasonal patterns in the modal sizes of Illex, based on a compilation 
of data from several published sources, were noted by STACRES at its Special Meeting on Squid 
in February 1978 (ICNAF Redbook 1978, page 23). Further data for Subareas 3 and 4 were reviewed 
by the Working Group at this meeting (Res. Doc. 79/11/5, 14, 27 and 35, and unpublished data). 
The mean mantle length of both males and females in April 1978 was 150 mm, approximately the 
same as in 1977. When the fishery began on 15 June 1978, the average size was 159 mm (157 mm 
for male and 163 mm for female) in contrast to an average size of 186 mm at the same time in 
1977. The difference in size between 1977 and 1978 represents an approximate delay in growth of 
about five weeks in 1978. However, by mid-September the average length in 1978 was similar to 
that in 1977 at approximately 225 mm (220 rom for male and 230 mm for female in 1978). Apparent 
asymptotic growth occurred in October-November of both years at approximately 245 mm (225 mm for 
male and 255 mm for female). Thus, while the squid were smaller at recruitment to the fishery 
in 1978 than in 1977, growth during the period from mid-June to mid-September was more rapid in 
1978. The length distributions in 1978 were generally unimodal, but some multimodal frequencies 
were noted. The possibility of Gonatus fabricii being misidentified as Illex iZlecebro8us was 
suggested as an explanation for some of the modes at small size-classes. 

From a compilation of data on mean weights of IZZex in samples collected in Subarea 4 during 
the 1978 season (unpublished data), the average weights in May were 72 g for males and 82 g for 
females and in November were 269 g for males and 317 g for females. Growth was rather slow up 
to the end of August after which both sexes showed rapid gains in weight. A statistical analysis 
of length-weight relationships in squid (Res. Doc. 79/11/4) indicated that a single equation 
derived from the combination of all samples irrespective of sex, area, season and year is about 
as precise as using separate equations for each sex, season, area and year. 

Maturation indices for male and female IZlex (Res. Doc. 78/11/5, 79/11/13) were used to trace 
the progression of maturation throughout the 1978 season. In Subarea 4, 50% of immature males 
(stage 1) had advanced to stage 2 in mid-July and to stage 3 in September, whereas 50% of the 
females had advanced to stage 2 in late May and to stage 3 in September. A few females were 
observed at stage 4 on the Scotian Shelf in late October and November, and two spent females 
(unconfirmed) were noted at the end of October, in depths of 350-550 m. In Subarea 3 inshore, 
the maturation of males advanced to stage 2 in September and rapidly to stage 3 in October, with 
a small percentage of stage 4 males being observed in late November. The sex ratio in Subarea 4 
changed throughout the season as shown in Fig. 1, due probably to the greater selection of the 
larger females by the gear in July, August and September. The sudden decrease in percentage of 
males in the population from September to October may be due to emigration. 
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Fig. 1. Monthly percentage of males in the IlZex stock on the 
Scotian Shelf during 1978. 
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c) Spawning (Res. Doc. 79/11/13) 

Laboratory observations on stage 4 male Illex showed that the quantities of spermatophores pro
duced increased as maturation progressed through this stage with time. The larger males pro
duced more spermatophores than the smaller ones, the number produced ranging from 200 to 700. 
The spermatophores release sperm after contact with the nidamental gland jelly produced by the 
females. 

Females were brought to maturity 1n the laboratory and successfully spawned. Egg masses con
sisted of large neutrally buoyant jelly masses, about 40-120 em in diameter, containing in the 
order of 100,000 ova dispersed about 1 em from each other. Each female produced one or more egg 
masses and died soon after spawning. The jellied egg masses break up easily, making the collec
tion of field samples difficult. The eggs hatched in 6 to 8 days after spawning at 13°C, and 
the early larval stages were observed for the first time. The ellipsoid egg (1.0 x 0.8 mm) 
enlarged to 1.8 rom in diameter before hatching. Newly hatched larvae had a mantle length of 
about 1.1 mm and carried a small internal yolk sac. One larva survived for 8 days, at which 
time it had a mantle length of 1.25 mm with characteristic dorsal arms, developing proboscis 
and chromatophore patterns. 

d) Age determination (Res. Doc. 79/11/26) 

Age determination in Illex was attempted using statoliths from samples taken inshore in Subarea 
3. Many difficulties were encountered in preparing the statoliths for examination. The 
difference in the mean numbers of discernible rings in samples taken on 9 June and 2 August (54 
days) is 37, with a 95% confidence interval of 19-55. The indications are that daily rings may 
be discernible in more detailed stud~es. 

e) Tagging (Res. Doc. 79/11/12, 25) 

Laboratory experiments were conducted using different types of tags attached at different 
locations on the body. The spaghetti-type anchor tag appeared to affect the animal least 
especially in relation to the mortality observed in animals with skin lesions. In late October 
and early November 1978 tagging operations were undertaken in Conception Bay. Newfoundland. Of 
3,184 squid tagged, 1,011 tags were recovered from the commercial fishery in the time lapse of 
2 to 29 days within swimming distance of 10 km. Both anchor-type (32.8% return) and metal-clip 
(26.4% return) tags were successfully used, and the recovered squid showed no apparent adverse 
effects. 

f) Food and feeding patterns (Res. Doc. 79/11/11, 16) 

The diet of Illex taken offshore on the Scotian Shelf in June 1978 consisted mainly of 
euphausiids, whereas the major components were fish and cephalopod remains in October-November. 
The gut contents were often difficult to identify because squid macerate their food, but such 
remains as otoliths, squid beaks, vertebrae, scales, lenses, etc., aided in the identification 
of components. Feeding activity varied with the time of day, the peak occurring between 0000 
hours and 0800 hours. The larger squid tended to feed less on crustacea and more on cephalopods 
(particularly IZZex) and fish (gadoid species such as silver hake and longfin hake). The 
composition of food items varied from one location to another on the Scotian Shelf. 

Feeding and growth studies, monitored for two months in the laboratory showed that the daily 
feeding rate for maintenance was about 1% of body weight. Average daily feeding rates ranged 
from 3.6 to 6.7% and average g~owth rates from 1.1 to 1.9%. Both rates increased with temper
ature. 

3. Possible Environmental Influence on Abundance 

It was indicated at the February 1978 Meeting of STACRES (ICNAF Redbook 1978, page 28) that squid 
abundance may vary greatly over a period of years and may fluctuate by a factor of several times from 
one year to the next. This was demonstrated by data available from the Newfoundland inshore fishery 
and from Canadian surveys in Div. 4VWX. Such changes would seem to be influenced by prevailing 
environmental conditions, especially temperature, which may affect the arrival and concentration of 
squid on the fishing grounds. 

In 1978, the delay in the arrival and concentration of squid on the Scotian Shelf can apparently be 
explained by lower bottom temperatures than those which prevailed in the two preceding years (Table 
4), whereas in Newfoundland inshore waters the squid fishery occurred where the water temperature 
ranged from 7 to 15°C (Res. Doc. 79/11/25). Delays in offshore migration and winter spawning related 
to abnormally low temperatures have also been suggested, with a possible consequence of smaller squid 
at the beginning of the fishing season and hence smaller catches in June and July due to greater 
escapement from the trawls (Res. Doc. 79/11/37). 
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Table 4. Mean bottom temperatures in July on the 
Scotian Shelf relating to biomass esti
mates (Res. Doc. 79/11/14) and nominal 
catches of IlZex in Subarea 4, 1970-78. 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Temp. 
(OC) 

5.3 
5.6 
5.6 
5.8 
5.7 
5.4 
6.9 
6.5 
5.9 

Biomass 
(000 t) 

1.9 
14.7 
3.2 
8.9 
9.5 

24.8 
262.5 
50.5 
11.5 

Catch 
(tons) 

1,274 
7,299 
1,824 
9,255 

389 
13,993 
30,510 
47,199 
53,118 

App. II 
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Undoubtedly~ such a migratory animal as the squid must be influenced by environmental conditions and 
food availability, but it is difficult, if not impossible, from the data available to clearly under
stand the effects of these factors on squid behavior and on fishery parameters such as availability 
and true abundance. Analysis of this phenomenon is largely masked by the setting of a starting time 
for the fishing season and by fishing str~tegy, with most of the vessels arriving on the grounds at 
the peak of the fishing season. 

4. Abundance Estimates 

The Working Group reviewed a number of papers which provided a variety of estimates of squid abundance 
in Subareas 3 and 4, based on three different methods of analysis, namely, areal expansion technique 
using data from commercial fishing activities, sequential abundance analysis, and research vessel 
random-stratified surveys., It was noted that abundance estimates derived from the research vessel 
surveys underestimated considerably the actual abundance. However, the importance of these biomass 
estimates for Div. 4VWX (Res. Doc. 79/11/14) as indicators of year to year relative abundance was 
stressed. For Subarea 3, an annual predictive index of relative abundance in inshore waters later 
in the season is generated from the results of a research vessel survey of the Grand Bank in May-June 
(Res. Doc. 79/11/25). 

A summary of all relevant abundance estimates considered by the Working Group is given in Table 5. 
In Subarea 4, there were 12 estimates derived from research and commercial fishing operations ranging 
from 6,580 to 434,580 tons, and one estimate based on sequential abundance analysis (212,470 tons). 
In Subarea 3, there were three estimates based on commercial fishing operations ranging from 29,284 
to 76,200 tons, and one estimate based on sequential abundance analysis (216,530 tons). 

The means of the estimates of population numbers from the research and commercial surveys and the 
estimates from sequential abundance analysis for Subareas 3-and 4 are given in Table 6. For the 
mean survey estimates, the standard deviation, the number of observations and the relative standard 
error are also given. For the sequential abundance analysis estimates, additional information 
include the standard error, the relative standard error and the regression estimate of terminal F. 
The estimates of the population numbers have variances of approximately 50%. However, the relative 
standard errors indicate that the estimates from sequential analyses have about the same variance 
as those derived from research and commercial surveys. 

Since the sequential method yields the population numbers at the beginning of the season, these 
estimates are not directly comparable with the mid-season estimates from the research and commercial 
surveys. Therefore, the population numbers on 1 September (mid-fishing season) generated by the 
sequential method used in calculating the combined means of the population numbers given for both 
subareas. The exploitation rates for 1978 could then be derived using the formula ~ : C/N. Given 
the mean population numbers on 1 September and an estimated natural mortality value (M = 0.06), the 
population numbers at the beginning of the season were back-calculated for each subarea. The 
resulting exploitation rates for 1978 were 0.29 for Subarea 3 and 0.18 for Subarea 4. 

5. Mesh Selectivity 

The Working Group reviewed two research documents relating to mesh selection of ItZex on the Scotian 
Shelf during 1977 and 1978. The results of two joint studies, one with Cuba in August 1977 and the 
other with USSR in October-November 1977 are summarized in Res. Doc. 79/11/3. The author rational
ized that the morphology of squid make the 50% retention lengt~ too difficult to measure and 
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Table 5. Summary of abundance estimates for Subareas 3 and 4 in 1978. based on research documents 

and other information reviewed by the Working Group. 

Country 

Canada 

Cuba 

Japan 

Poland 

USSR 

Based on 

ICNAF 
area 

3 

4VWX 

4 

3 

Document-
ation 

Res. Doc. 
79/rr/25 
+ Corr. 

Unpubl. 
data 

Res. Doc. 
79/rr/36 

Res. Doc. 
79/rr/8 

Time 
period 

Fishing 
season 

Fishing 
seaSOn 

June 
November 

July 
August 
September 

Population 
(numbers) 

715 x 106 

(1 Sep) 

584 x 106 
(1 Sep) 

85 x 106 

57 x 106 

212 x 106 

515 x 106 

185 x 10 6 

Biomass 
(tons) 

216,530 

212,470 

6,580 
16,910 

29,280 
76,200 
41,150 

Survey area 
(km2 ) 

Inshore Nfld 
and offshore 

in SA 3 

Commercial 
fishing area 

3.68 x lOG 
4.62 x lOG 

0.6-1. 3 x 106 

Comments 

From sequential 
abundance analysis 

From sequential 
abundance analysis 

Mesh selection 
study 

0.004 (F-values) 
0.004 
0.009 

-----------------------------------------------------------------------------------------
4 Res. Doc. July 901 x 106 124,390 0.003 (F-va1ues) 

79/rr/8 August 392 x 106 57,990 1. 7-4. 0 x 106 0.002 

September 254 x 106 56,450 0.001 

October 1,849 x 106 434,580 0.001 

4 Res. Doc. July 559 x 106 80,050 Commercial 

79/Il/20 August 1,627 x 106 276,510 23,241 fishing activity 

September 1,566 x 106 347,740 
October 632 x 106 153,610 

4 Res. Doc. Fishing 1,069 x 106 138,400 18,600 Cmm:nercial 

79/rr/37 season fishing activity 

4W Res. Doc. July 3,052 x 106 354,000 11,548 Commercial 

79/rr/28 fishing activityl 

catches during 1200-1500 hours (local time) 

Table 6. Squid abundance estimates (numbers) for 1978 in Subareas 3 and 

4, based on the results given in Table 5. 

Method Parameter SA 3 SA 4 SA 3+4 

Survey estimates: Mean pop. estimate (106 ) 304 1,004 

standard deviation (106) 183 886 

number of observations 3 12 

relative standard error 0.35 0.25 

Squential method: population estimate (lOG) 715 584 

standard error of F 0.022 0.016 

F 0.070 0.049 

relative standard error 0.31 0.33 

Mean population numbers (106) 510 794 

Biomass on 1 September (000 tons) 97 152 249 

Relative standard error = 0.16 

indicated that results of such studies should be analyzed with respect to the percentage retained by 

weight. It was indicated that, in late summer and early autumn, 25-30% of the squid entering the 

trawl would escape through a 90-mm codend. Such a mesh size would allow the escapement of not only 

small squid which would increase the yield per recruit but also various species of small commercial1y

important finfish. The proportion of squid released by the 90-mm mesh would decrease with time as 

the squid increased in size. Since the growth of squid is usually rapid from April to June with 
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increase in size becoming more gradual later in the year, the use of 90-mm mesh codends would allow 
the cropping of larger squid in the latter part of the year with no substantial reduction in yield 
relative to that obtained with small mesh sizes. The 50% retention lengths for the 60-, 70-, and 
90-mm mesh codends were observed to be 140, 180 and 250 mm respectively. 

The mesh selection studies reported in Res. Doc. 79/11/3 also contained the results for silver hake, 
which were taken concurrently with squid. The study indicated that the gO-mm mesh would, in the 
long term, give a slight increase in yield of silver hake over that for the 60-mm mesh, with a con
sequent increase in the average size of fish. The study further indicated that the change from 
using a 60-mm to a 90-mm mesh would entail an increase in effort in the order of 10-30%, whereas a 
change from a 90-mm to a 120-mm mesh would entail an increase in effort in the order of 30-100%. 
The 50% retention length for silver hake in the 90-mm mesh trawl was 260 mm, thus agreeing with 
earlier studies (ICNAF Selected Papers No.1: 51-58) which indicated that the greatest yield-per
recruit would occur if the length at recruitment was increased to 25.5 cm and that the fishery should 
not start cropping silver hake until their third year (30-32 cm). The 90-mm mesh codend would 
therefore seem appropriate for silver hake, but the need for further investigation was noted. 

The results of a joint Canada-Japan mesh selection study of squid on the Scotian Shelf in 1978 were 
reported in Res. Doc. 79/11/35. The experiment was conducted in two periods: (i) June, when 
codend mesh sizes of 45, 60 and 90 mm were used; and (ii) October-November, when codend mesh sizes 
of 60, 90, 100 and 130 mm were used. The 50% retention lengths obtained had the following ranges: 

45 mm codend 
60 II II 

90 " .. 
100 .. .. 
130 II " 

109-148 mm 
122-134 .. 
107-183 " 
190-197 .. 
190-234 .. 

These indicate that selectivity was affected by the morphology and behaviour of squid. Therefore, 
the percentage released by weight rathe~ than the 50% retention length was used to evaluate the 
selectivity of each net. In June, 21-23% of the squid catches were released by the 90-rom mesh codend 
in contrast to 13-14% by the 45- and 60-mm codends. In October-November, the 90-mm mesh codend 
released 1-2% of the catch, while none were released by the 60-mm mesh codend. The l30-mm codend 
released 19-43% of the catch depending on the time when fishing occurred. 

The Working Group agreed that the possibility of having a uniform mesh size for the squid and silver 
hake fisheries should be deferred until the status of the silver hake fishery and stock is assessed, 
and it accordingly 

recOImnends (1) 

that the codend mesh size for silver hake and squid fisheries be considered by the Assessments 
Subcommittee at its April 1979 Meeting. 

6. Total Allowable Catch for 1979 

In view of the very short life-span of Illex and the apparently large fluctuations in abundance and 
availability, its abundance in Subareas 3 and 4 cannot be predicted at this time, and data from 
surveys in early 1979 will not be available in sufficient time for effective adjustment of the TAC 
for 1979. The Working Group still favors, in principle, effort regulation as a means of managing 
the squid fishery. However, because of the many technical difficulties involved in the design of 
effort regulation for 1979, the Working Group agreed that a TAC should be applied to the 1979 squid 
fishery. Should the abundance of IZlex be much reduced in 1979, the fishing mortality in Subarea 3 
is unlikely to increase greatly. Limitation of fishing effort in Subarea 4, by applying 1978 catch 
rates to the 1979 TAC would ensure that fishing mortality would not increase greatly despite reduced 
abundance. Data reviewed by the Working Group indicated that a higher exploitation rate than the 
1978 level is appropriate should the abundance of Illex in 1979 be as high or higher than in 1978. 

The Working Group advises that the TAC for 1979 be 120,000 tons, with 70,000 tons for Subarea 4 and 
50,000 tons for Subarea 3, based on relative biomass estimates for 1978, and that the opening date 
of the fishery be 1 July. 

Since migration patterns are variable from year to year, the Working Group 

recommends (2) 

that the Assessments Subcommittee at its April 1979 Meeting give further consideration to the 
oommenoement date of the squid fishing in relation to the availability of squid on the fishing 
grounds and to environmental oonditions. 
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7. Future Research 

a) The Working Group noted with interest the progress made in using statoliths as a possible means 
of ageing Illex and urges that such studies be continued. 

b) The Working Group noted the results of laboratory and field tagging experiments undertaken in 
1978 and emphasized the need for improved tagging techniques to facilitate studies on stock 
discrimination and the estimation of population parameters. 

c) The Working Group noted the need for more extensive research vessel surveys on an annual basis 
to determine the distribution and abundance of Illex. 

d) The Working Group noted that intensive mesh selection studies had been carried out in 1978 and 
indicated that such studies should be continued to provide more precise information on Illex 
and by-catch species. 

e) The Working Group emphasized the need for continued studies on the general biology of Illex, 
such as, maturation, larval identification and distribution, and the effects of environmental 
factors on migration. 

f) The Working Group noted some improvement in the reporting of detailed catch and effort data for 
squid and urged that all countries with directed squid fisheries should comply with the 
requirements. 
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REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES) 

Annual Meeting, May-June 1979 

Chairman: R. G. Halliday Rapporteur: V. M. Hodder 

Meetings of STACRES and its Subcommittees were held at Dartmouth, Nova Scotia, Canada, during 22-26 
May 1979 to consider and report on matters listed in its agenda (Part D, this volume). A further session 
was held on 5 June to consider outstanding items deferred from the earlier sessions and to approve its 
report prior to its formal adoption at the Final Plenary Session of ICNAF. Following the resignation of 
Dr E. C. Lopez-Veiga early in 1979, Dr R. G. Halliday agreed, with the unanimous approval of all represen
tatives present at the first session of STACRES, to act as Chairman for this Annual Meeting. Scientists 
attended from Bulgaria, Canada, Cuba, Denmark, France, Federal Republic of Germany, Japan, Poland, Union 
of Soviet Socialist Republics, and United States of America, and the Secretary of the CWP (Coordinating 
Working Party on Atlantic Fishery Statistics) attended on behalf of the Food and Agriculture Organization 
(FAO). 

Since the 1978 Annual Meeting, STACRES met at Bergen, Norway, in November 1978 to review the state of 
the shrimp stocks in Subareas ° and 1 and the seal stocks in Subareas 1 to 4, and to consider progress made 
in the development of standardized procedures for sampling data (Part A, this volume). STACRES also met at 
Tokyo, Japan, in February 1979 to review the state of the squid (Illex) stocks in Subareas 3 and 4 and the 
cape1in stocks in Subareas 2 and 3 (Part B, this volume). Dr G. H. Winters acted as Chairman for both of 
these Special Meetings. The Assessments Subcommittee met at St. John's, Newfoundland, Canada, during 28 
March-9 April 1979, and joint sessions of the Assessments and Biological Surveys Subcommittees were held on 
5 April and 23 May, the reports of which were adopted by STACRES at its current sessions. At the request 
of the Commission, STACRES and STACTIC met jointly on 1 June 1979 to consider a proposal for the implementa
tion of an international scientific observer scheme. 

Since this is expected to be the last meeting of STACRES under the ICNAF regime, and in order to main
tain continuity in the transition of scientific matters to NAFO (Northwest Atlantic Fisheries Organization), 
the various sessions of STACRES were held jointly with the Scientific Council of NAFO. The reports of the 
various Subcommittees, as adopted by STACRES at this Annual Meeting, are given in Appendix I (Assessments), 
Appendix II (Biological Surveys), Appendix III (Statistics and Sampling), Appendix IV (Environmental) and 
Appendix V (Joint Meeting of Assessments and Biological Surveys). The report of the Joint Meeting of STACRES 
and STACTlC is at Apprendix VI. Brief summaries of these reports, together with other matters considered by 
STACRES, are given below. Part D of this volume contains the agenda for STACRES meetings, the lists of 
research and summary documents, and the list of participants in scientific meetings of lCNAF during 1978/79. 

I. ASSESSMENTS (APP. I) 

1. Fishery Trends 

Details of provisional nominal catches in the Northwest Atlantic for 1978 are given in Sum. Doc. 79/ 
VI/3D, with the exclusion of data for Spain which were not available at the time of preparing this 
report. Consequently the nominal catches for 1978 and the percentage changes in 1978 catches rela
tive to those for 1977, particularly with regard to Spanish directed fisheries for cod and squids in 
1978, will change slightly depending on the magnitude of the Spanish catches. The total catch of all 
species (except seaweeds) in the Northwest Atlantic (Subareas ° to 6) was about 2.72 million tons in 
1978, a decline from 2.96 million tons in 1977. Substantial declines occurred in the catches of red
fish (22%) mainly in Subarea 1, silver hake (25%) mainly in Subarea 5, mackerel (60%) in Subareas 5 
and 6, and capelin (58%) in Subareas 2 and 3. Significant increases occurred in haddock (52%) and 
pollock (15%) both mainly in Subarea 5, roundnose grenadier (50%) in Subareas 1 to 3, and Greenland 
halibut (26%) mainly in Subarea 3. Among the invertebrate species, increases were noted for sea 
scallops (10%) and oysters (15%), while the overall squid catch probably remained at the same level 
as in 1977. With respect to the nominal catches of all species (except seaweeds) by subarea, decreas
es from 1977 to 1978 were noted for Subarea 0 (5,000 to 1,000 tons), Subarea 1 (150,000 to 129,000 
tons), Subarea 2 (190,000 to 78,000 tons), Subarea 3 (630,000 to 587,000 tons) and Subarea 6 (838,000 
to 722,000 tons), and increases were noted for Subarea 4 (628,000 to 691,000 tons) and Subarea 5 
(516,000 to 517,000 tons). 

2. Stock Assessments 

The Assessments Subcommittee at its meeting in April 1979 reviewed the state of, and advised on catch 
levels in 1980 for, a number of stocks in Subareas 0 to 4 which lie completely or partly within the 
200-mile fisheries zones of Canada and the European Economic Community (Com. Doc. 79/VI/6, 16) and the 
three stocks which lie outside national fisheries zones in Div. 3M. In so far as it was possible, 
total allowable catch (TAC) levels for 1980 were advised and these are listed in the last column of 
Table 1. Details of the stock assessments are given in Appendix I. 
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Table 1. Summary of recent catches (1974-78) and TACs (1974-79) for stocks reviewed at the April 1979 
Meeting of the Assessments Subcommittee, together with advised TACs for 1980. 

Stock Nominal catches (000 tons) TACs (000 tons~ 
Species area 1974 1975 1976 1977 19781 1974 1975 1976 1977 1978 1979 

Cod 1 48 48 33 38 37 107 60 45 31 2 2 

2GH 4 7 6 4 5 20 20 20 20 20 20 
2J+3KL 373 288 214 173 136 657 554 300 160 135 170 
3M 25 22 22 25 33 40 40 40 25 40 40 
3NO 73 44 24 18 15 101 88 43 30 15 25 

Redfish 1 3 9 14 31 10 13 
3M 35 16 17 20 16 40 16 16 16 16 20 
3LN 22 18 21 16 12 28 20 20 16 16 18 

Silver hake 4VWX 96 116 97 37 48 100 120 100 70 70 70 

A. plaice 3M 2 2 1 1 1 2 2 2 2 4 2 
3LNO 46 43 52 44 50 60 60 47 47 47 47 

Witch 2J+3KL 16 12 11 8 7 22 17 17 17 17 17 
3NO 8 6 6 6 3 10 10 10 10 10 7 

Yellowtail 3LNO 24 23 8 12 15 40 35 9 12 15 18 

G. halibut OH 14 25 16 13 12 20 20 20 25 
2+3KL 27 29 25 32 38 40 40 30 30 30 30 

8.. grenadier 0+1 12 5 9 3 6 10 14 8 8 8 
2+3 28 27 21 15 21 32 32 32 35 35 35 

Argentine 4VWX 17 15 7 2 2 25 25 25 20 20 20 

Provisional statistics. 
2 Catches restricted to Greenlanders' fishery and to by-catch (regulated by percentage allowances). 
3 See relevant subsection of Section III in Appendix I to this report for comments and options. 

1980 

( ) 3 

(20) 
( )3 

( ) 3 
( ) 3 

( )3 

(20) 
(25) 

( ) 3 

( 2) 
(47) 

(17) 
( 7) 

(18) 

(25) 
'(35) 

( 8) 
(30) 

(20) 

When it was possible to do so for some stocks, management options at various levels of fishing mortal
ity and the long-term effects on catch and biomass are presented rather than a single TAC associated 
with a particular level of fishing mortality. This was in accordance with requests by Canada (Com. 
Doc. 79/VI!6) and the European Economic Community (Com. Doc. 79!VI/16). Such management options and 
their long-term effects are given for cod in Subarea 1 and Div. 2J+3KL and for American plaice in Div. 
3LNO. In considering the degree of reliability in the data and the models used for some stocks, it 
was agreed not to advise a change in the TAC in cases where the catch projections for 1980 were not 
significantly different from the TACs previously set for 1979. 

Increases in TAC for 1980, compared with 1979, were advised for redfish in Div. 3LN and Greenland 
halibut in Div. 2+3KL, and decreases in TAC were advised for roundnose grenadier in Subareas 2+3 and 
the cod stocks in Div. 3M and 3NO. Categoric advice on a specific TAC for silver hake in 1980 could 
not be provided, due to widely varying opinions as to the strengths of the 1978 and 1979 year-classes 
which will comprise a substantial proportion of the catches in 1980. STACRES therefore advises that, 
if more precise advice as to the level of a TAC for 1980 is required, a reassessment of the silver hake 
stock in Div. 4VWX should be carried out after the compietion of the 1979 fishery. No TAC for 1980 was 
advised for shrimp in Subareas 0+1 because of the necessity of having available complete information on 
the commercial fishery and the results of surveys in 1979. 

STACRES noted with concern the general remarks of the Assessments Subcommittee on the state of the cod 
stocks, particularly regarding the phenomenon of fisheries concentrating more than ever before on newly
recruited year-classes of depressed stocks, thereby not achieving the best possible yie1d-per-recruit 
and not allowing the stocks to rebuild. In this regard, it was noted that the only cod stock in which 
considerable rebuilding has occurred in recent years is that in Div. 2J+3KL where exploitation rates 
have been kept lower than Fmax. 

3. Other Matters Relevant to Assessments 

a) Sampling data for Greenland halibut 

STACRES noted the general lack of sampling data necessary for an analytical assessment of the 
Greenland halibut stock in Subareas 0+1 and, recognizing the possible relationship between this 
stock and that in Subareas 2+3, 

recommends (1) 

that seientistB of the various counmes Whose vesBel.s have been or are now fishing for Greenland 
hal.ibut in Subareas 0 to 3 submi~ all. avail.abZe l.ength compositions and age-length keys by sex 
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(data not previously submitted) to the Searetariat as soon as possible. 

b) Uniform mesh size for the silver hake and squid fisheries in Subarea 4 

STACRES noted that the Assessments Subcommittee had further considered the feasibility of a 
uniform mesh size for these fisheries in Subarea 4 but could not accurately quantify the effect 
of a change in mesh size from 60 to 90 mm due to insufficient data. It was agreed that the best 
way to acquire the necessary data would be from a large-scale experimental fishing program, and 
STACRES therefore 

recommends (2) 

that an experimental prog~ be implemented in 1980, involving at least 15% of each of the nation
al fleets participating in the silver hake-squid mixed fishery, with the designated vessels using 
trawls with 90-mm mesh codends and fishing hlhenever possible in proximity to the remainder of the 
fleet. 

This experiment should extend throughout the silver hake and squid fishing seasons to the extent 
that this is possible. 

c) Timing of future assessment meetings 

STACRES recognized the difficulties experienced by the Assessments Subcommittee in providing pre
cise management advice in April for stocks for which information is very inadequate or even lack
ing prior to the meeting. In view of the recent extension of coastal state jurisdiction over 
fisheries to 200 miles, the reduction in the number of stocks for which management advice is 
requested, and the need for more detailed and complete data on which to base the advice, STACRES 
therefore 

recommends (3) 

that future stock assessments be carried out in May immediately preceding the Annual Meeting 
to allow more time for the compilation of complete statistical data3 the pre-meeting distribution 
of relevant documentation~ and the possible availability of some data for the early months of thB 
current year. 

STACRES noted, however, that in the case of such short-lived species as shrimp, capelin and squid, 
and other stocks on which fishing is occurring mostly on recruiting year-classes. a meeting near 
the end of the year or early in the subsequent year would be necessary in order to provide the 
best possible advice for management. 

II. BIOLOGICAL SURVEYS (APP. II) 

1. Review of Survey Activities 

STACRES noted that the Biological Surveys Subcommittee had reviewed research vessel survey activities 
in the Northwest Atlantic for 1978 and survey plans for 1979. A significant increase in survey activ
ity was noted in 1978 and a further increase was indicated for 1979. 

2. Manual on Groundfish Surveys 

Progress toward the implementation of relevant recommendations from the 1978 Annual Meeting pertinent 
to the development of a groundfish survey manual was reviewed. STACRES noted that, although most of 
the recommendations had been acted upon, the recording and exchange of information on untrawlable unit 
areas required further action, and therefore 

recommends (4) 

that recordS of untrawLahZe units3 indicating uhether dete~ined by acoustic observation or gear damage 3 

specifying the gear3 be sent to fisheries research institutes maintaining master stratification charts 
j'or distribution on request. 

STACRES requested the editor of the manual to circulate a revised draft prior to the 1980 Annual Meet
ing of the Scientific Council of NAFO. 

3. Stratification Schemes and Numbering Systems for Groundfish Surveys 

STACRES noted that Danish scientists had developed a survey stratification scheme for Subarea 1 (Res. 
Doc. 79/VI/82), and accordingly 
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recommends (5) 

that the stratification scheme for Subarea 1 be incorporated in the draft groundfish survey manual and 
be used for groundfish surveys in the area. 

STACRES recognized the advantages that would accrue from having a common numbering system for stratifi
cation schemes adopted for the Northwest Atlantic, particularly with regard to exchange of survey data, 
and therefore 

recommends (6) 

iJ that a five digit stratum numbering scheme for groundfish sUPVeys in the Northwest Atlantic be 
adopted for the exchange of biological survey data~ the first digit indicating the subarea, the 
second digit indicating the (subJdivision, and the remaining three digits indicating the stratum 
number as in existing numbering systems; and 

ii) that strata overlapping {sub)division boundaries be divided. 

4. Species Codes for International Exchange of Survey Data 

It was noted that not all countries are presently using species codes for processing biological survey 
data while others were planning changes in their existing codes. STACRES considered that this was an 
opportune time to study standardization of species codes to facilitate the exchange of survey data, 
and accordingly 

recommends (7) 

that the Assistant Executive Secretary obtain from research institutes copies of relevant species codes 
and, by correspondence, undertake a feasibility study of introducing a common coding system for consid
eration at the 1980 Annual Meeting. 

5. Pilot Study on Processing Survey Data 

STACRES noted that the circumstances which led to the initiation of a pilot study on the processing of 
groundfish survey data by the Secretariat had been superseded and, due to the uncertainty about the 
needs of the NAFO Scientific Council for a biological survey data base, agreed that no further action 
be taken on the pilot project at this time. 

6. Progress in Improving Survey Methods 

STACRES noted a method for estimating trawl door spread from wing spread, a method of reducing biases 
in line transect surveys, and the examination of robust estimators of stratum means for groundfish 
surveys. Recognizing the benefits of such advances to fisheries research in general and to abundance 
estimation in particular, STACRES stresses the value of these contributions and encourages further 
research on these topics. 

III. STATISTICS AND SAMPLING (APP. III) 

1. Review of CWP Activities Relevant to ICNAF 

The CWP Secretary, Mr L. P. D. Gertenbach, indicated that a standard list of 3-alpha species identifi
ers for the world as a whole had been established and incorporated into the FAO data base. These iden
tifiers now appear in the ICNAF List of Species for the Northwest Atlantic. It was agreed that these 
3-alpha identifiers would serve adequately the publication needs of national and inter-governmental 
agencies but that adoption for use in logbook records and other similar data collection functions should 
await practical testing. 

STACRES noted that the 10th Session of the CWP will be held in Madrid, Spain, during 26 August-4 Sep
tember 1980, with ICSEAF and ICCAT as the host organizations, and that the attention of the Scientific 
Council of NAFD should be drawn to the CWP practice of including three representatives from each par
tiCipating agency. 

STACRES was informed that FAD, in collaboration with other agenaies, had made considerable progress in 
updating the lists of national weight conversion factors, previously published in E~O Fish Bull. No. 25 
(1971), and expected to be able to provide computer printouts by the end of 1979. STACRES, noting the 
urgency of having available the updated lists, 

recommends (8) 

that the CWP SeoretaPy provide the ICNAF/NAFO Seoretariat with the manusoript oovering the conversion 
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factors applicable to species caught in the Northwest AtZantic by the various countrie8~ preferably by 
the end of 1979 or earZy in 1980 weZl in advance of the next AnnuaZ Meeting. 

2. Review of ICNAF Statistical Activities 

STACRES was informed that the publication of ICNAF StatisticaZ BuZZetin Vol. 27 for 1977, was signifi
cantly delayed due to the incomplete acquisition of catch and effort statistics from one country and 
that the provisional catch statistics for 1978 were similarly incomplete. STACRES indicated its con
cern for the apparent deterioration in statistical reporting and again reiterates the urgent need for 
all countries to recognize their national obligations to maintain adequate statistical systems which 
can expeditiously provide the data required by ICNAF and its successor organization. In this regard, 
STACRES also noted that the advance statistics required for the April 1979 Meeting of the Assessment 
Subcommittee were very incomplete. 

Concerning the recommendation that member countries submit to the Secretariat detailed descriptions of 
national systems of collecting and processing fisheries statistics (ICNAF Redbook 1978, page 87), it 
was noted that only Norway had responded to the request. It was pointed out that ICES had already 
accumulated similar reports from its member states. and STACRES accordingly 

recommends (9) 

that the Secretariat obtain from ICES a set of reports on national statistieal systems (provided by some 
countries) and use these in urging member countries to supply similar reports relevant to their fishing 
activities in the Northwest Atlantic. 

STACRES was informed that catches of blue whiting (Miaromesistius poutassou) and a1fonsinos (Beryx 
spp.) were reported for the Northwest Atlantic in 1978, and agreed that these be added to the "List of 
Species" . 

3. Review of STATLANT Forms 

With regard to the STATLANT 21A and 2lB forms used by member countries to report fishery statistics for 
the Northwest Atlantic, STACRES was informed that no changes were required at this time but that "NAFO" 
would be substituted for "ICNAF" when the forms and instructions are reprinted for distribution to 
national statistical offices early in 1980 to acquire fishery statistics for 1979. 

4. Review of ICNAF Sampling Program 

STACRES noted that the list of sampling data for 1977 (Sum. Doc. 79/VI/12) will soon be published in 
ICNAF Sampling Yearbook Vol. 22, and urged scientists to submit any outstanding data to the Secretariat 
as soon as possible. It was also noted that all available sampling data for 1972-77 have been computer
ized and were available upon request in the form of computer printout or magnetic tape to scientists 
and institutes involved in the Commission's work, and that progress was being made in preparing pre-1972 
data for automatic processing. 

STACRES was pleased to note that the Working Group on Standardization of Reporting Procedures for 
Sampling Data had completed its work and that the proposed forms for use in reporting length and age 
sampling had also been reviewed by the Assessments Subcommittee. STACRES accordingly 

recommends (10) 

that forms CFS-l and CFS-2, as conended and presented in Annex 1 of Appendix III, be adopted for use in 
the reporting of aommercial length frequencies (CFS-l) and age-length keys (CFS-2). 

STACRES requested the Secretariat to make the necessary revisions in the outline of the sampling program 
(Sum. Doc. 79/VI/22) in the light of the new requirements for the reporting of more detailed sampling 
data. 

5. List of Fishing Vessels 

STACRES noted that the 1977 List of Vessels, which was scheduled for printing in the autumn of 1978, had 
not yet been published because data were still lacking for Spain and Romania. However, Romanian data 
have recently been received, and all available data are given in Sum. Doc. 79/VI/13 + Addendum. 

6. Scientific Observer Program 

STACRES noted that the Statistics and Sampling Subcommittee had considered it premature to establish 
standards for the collection, reporting and processing of data· required under the Scientific Observer 
Program until the views of the Scientific Council of NAFa are clarified. However, in order to expedite 
consideration of this program later during this Annual Meeting or afterwards, should the need arise, 
STACRES 
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recOlmnends (11) 

that the ad hoc Working Group on the Scientific Observer Program, consisting of representatives fram 
eaeh of Canada, Cuba, Spain, USSR, USA, and any other interested countries, with MY' J. S. Beckett 
(Canada) as convener, meet as soon as possibZe after a decision has been taken in order to formuZate 
its terms of reference and report to the Soientifio Council of NAPO if l'equiroed. 

7. Length Measurement Standard for Roundnose Grenadier 

After revieweing the need for a different method of measuring roundnose grenadier from that used at 
present (total length). STACRES 

recommends (12) 

that studies be undertaken as SOOn as possible to dete~ne the most suitable partial length measure
ment for grenadiers and be documented for consideration at the 1980 Annual Meeting. 

IV. ENVIRONMENTAL STUDIES (APP. IV) 

1. Flemish Cap Project 

STACRES noted that extensive oceano logical and biological observations were made on or near the Flemish 
Cap by Canada and USSR in the latter part of 1978 and early 1979. In addition, the regular oc~anograph
ic surveys by the US Coast Guard were carried out and were supplemented by the deployment of sate1lite
tracked drogued buoys. STACRES reaffirmed its support for this most valuable project, and 

recommends (13) 

that the Convener of the ad hoc Working Group on the Flemish Cap Project convene a meeting of a small 
group of scientists working on the proJect to undertake an in-depth excunination of the data obtained in 
1978 and 1979~ and~ using these results and following the general strategies developed at the meeting 
in Mup,mansk (ICNAF Redbook 1977~ pages 83-86) and the plans considered at the meeting of the Working 
Group in Bonn (Res. Doc. 78/VI/80)~ to assemble a detailed plan for a well-coordinated sampling scheme 
for 1980. 

2. Gulf of Maine-Georges Bank Project 

STACRES noted that the larval herring surveys, which have been carried out on an international coopera
tive basis since 1971 by research vessels of Federal Republic of Germany, Poland, USSR and USA, were 
continued. Collections of larval herring and associated oceanographic measurements were made on the 
standard Georges Bank-Gulf of Maine station grid. A major multi-disciplinary, multi-ship larval herring 
patch experiment was conducted from mid-October to early November 1978 in the Georges Bank-Nantucket 
Shoals area, with the principal objective of identifying and mapping the distribution of an isolated 
patch of herring larvae to obtain information on larval growth, mortality, and dispersion, in relation 
to changes in the biological and hydrographic conditions. 

STACRES noted that an extremely valuable time series (10 years) of biological and oceanographic data 
exists, most of which is now in machine-processable form, and that the time was not opportune for a 
concentrated, cooperative, international effort toward analyzing this valuable data base. Consequently, 
STACRES strongly 

recommends (14) 

a) that the Task Force on the Larval Herring Program be reconstituted to undertake the analysis of 
the extensive data assembled from the Gulf of Maine-Georges Bank area, with the following terms 
of referenae: 

i) the Task Force will determine the most appropriate and desirable methods of study and carry 
out such studies through the year with the goal of presenting the results to the Scientific 
Council of NAFO at its 1980 Annual Meeting; 

ii) the Task Force will analyze the data collected over the 10 years of the surveys and the data 
collected during the patch study in 1978~ incorporating in the study such additional environ
mental data that are available; 

iii) the Task Force shouLd also consider the matter of continuing field work and make recommenda
tions to the Scientific Council of NAFO; and 

b) that a USA scientists from the Northeast Fisheries Center, Woods Hole, will be the convener of 
the Task Force. 
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It is anticipated that at least three meetings of the Task Force will be required to carry out the work. 
The first meeting should be convened at the Narragansett Laboratory as scan as possible to organize the 
study and begin analysis of the data. 

3. Environmental Conditions in 1978 

STACRES noted the review of environmental conditions in 1978, as presented in Appendix IV, and was 
pleased to know that the task was aided considerably by the summary produced by MEDS from data contribu
ted by various countries. STACRES reaffirmed its endorsement of this approach but indicated the need 
for prompt submission of data if the report 1s to achieve its full value. 

4. Marine Environmental Data Service (MEDS) 

STACRES noted with satisfaction that considerable progress had been made during 1978 in achieving the 
input of current oceanographic data to the MEDS data base, and that many data products and information 
summaries are now being produced. These products have proved to be of great value to the Flemish Cap 
Project, in that data summaries resulting from the use of the IGOSS system for the transmission of data 
by radio have aided in the planning of subsequent cruises. STACRES reiterated its concern that there 
are still some large gaps in the historical data bank of oceanographic information and requested MEDS 
to continue its efforts to acquire these data. In particular, STACRES 

recommends (15) 

that MEDS liaise directly with the USSR representative (Dr V. Ponomorenko) in an effort to acquire the 
missing USSR data for 1975 and report on progress at the 1980 Annual Meeting. 

5. Plankton and Ecosystem Studies 

STACRES was pleased to note that, in addition to the work being carried out under the Flemish Cap and 
the Gulf of Maine-Georges Bank projects, considerable national activity was occurring. In particular, 
it was noted that results were beginning to appear from the extensive MARMAP (Marine Resources Monitor
ing, Assessment and Prediction) program of the USA. The desirability of managing fisheries on a multi
species or ecosystem basis has been long recognized, and STACRES was encouraged to see that the data 
bases derived from these ecosystem studies have now evolved to the stage where multi-species models may 
be developed which might have immediate relevance to fisheries management. STACRES welcomed these 
valuable contributions and encourages participating countries to continue to submit reports on these 
very relevant topics. 

V. REPORT OF JOINT SESSION OF ASSESSMENTS AND BIOLOGICAL SURVEYS SUBCOMMITTEES (APP. V) 

1. Evaluation of Commercial Abundance Indices 

STACRES noted that the Assessments and Biological Surveys Subcommittees met jointly on 5 April 1979 and 
again on 23 May 1979 to evaluate commercial fishery based indices of abundance, in accordance with its 
recommendation at the 1978 Annual Meeting (ICNAF Redbook 1978, page 39). The sparseness of documenta
tion available (4 papers) was attributed to the short interval between the receipt of 1978 fishery 
statistics and the beginning of the 1979 Meeting of the Assessments Subcommittee, thus preventing most 
scientists from carrying out the requested analyses. 

The analyses presented on catch and effort data from Newfoundland vessels for yellowtail flounder and 
American plaice in Div. 3LNO showed that the usual estimates of catch per unit effort were biased to
ward under-estimation, particularly at low levels of effort. It was found that a jack-knife statistic 
effectively reduced this bias and also tended to reduce the variance of the estimates. STACRES also 
noted the great difficulties associated with the definition of fishing effort in mixed fisheries and 
the potential biases introduced by changes in vessel efficiency due to changes in mean tonnage and 
horsepower. Commercial catch per unit effort is usually considered to be more reliable than research 
vessel indices for fully-recruited age-groups but less reliable for estimating recruitment. The corre
spondence between research and commercial indices was considered to be better at high levels of stock 
abundance than at low levels due to increasing catchability in commercial fisheries at declining stock 
sizes. 

STACRES recogni~ed the value of evaluating commercial fishery abundance indices but noted that much 
background work must be completed by individual scientists before general conclusions can be drawn. 
Consequently, STACRES 

recommends (16) 

that experts be encouraged to critically evaluate commercial fishery abundance indices used in their 
assessments" and that general discussion on the problems be delayed until progress is seen in a vaPiety 
of cases. 
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VI. CONSIDERATION OF CANADIAN PROPOSAL FOR CHANGING THE MESH REGULATION 
FOR REDFISH IN DIVISION 3M 

1. Introduction 

STACRES noted that the proposal to change the mesh regulation for redifsh in Div. 3M (Com. Doc. l8/VI/ 
12) was based on reports of Canadian fishermen that the current minimum mesh size of 130 mm results in 
significant quantities of redfish floating out through the meshes at the surface and being lost during 
the process of taking the catch on board. STACRES, at its June 1978 Annual Meeting, specified the 
research required to fully evaluate the implications of a reduction in the minimum mesh size for red
fish on the short-term and long-term yields of both redfish and cod in the Flemish Cap area (ICNAF 
Redbook 1978, page 45). Relevant documentation reviewed at the present meeting include Res. Doc. 79/ 
vr/43. 51, 53, 63, 113, 121 and 122, and the results are summarized below. 

2. Relative Distribution of Cod and Redfish 

Smaller redfish tend to be found on the northern part of Flemish Cap in depths less than 550 m. Large 
mentella redfish are found in significant numbers in depths to 550 m and catch rates are high for these 
large fish in depths greater than 550 m. Marinus redfish are found in depths less than 275 m. Nominal 
catch statistics for redfish do not distinguish between the mentella and the marinus types. Both types 
occur on Flemish Cap in concentrations of commercial size. and, although there is no indication of the 
proportions of these species in the commercial catches, research surveys indicate that the stock of 
mentella redfish is larger than the stock of marinus redfish. 

Cod have been taken in commercial quantities during research vessel surveys as deep as 550 m, and thus 
are available over the entire depth distribution of marinuB redfish and overlap that of mentella red
fish. From the limited data available, it appears that changes in the seasonal distribution of redfish 
are not particularly large. No information was available on the seasonal distribution of cod. 

3. By-catches in the Directed Redfish and Cod Fisheries 

Information from the Canadian directed redfish fishery on Flemish Cap indicated relatively little by
catch of other species, but the Canadian redfish catch forms only a small part of the total redfish 
catch in the area. However, since the depths fished by the Canadian fleet were not included in the 
analysis, the significance of the low by-catches could not be fully evaluated. In the directed redfish 
fishery at depths less than 550 m, there is a distinct potential for significant by-catch of cod. 
Likewise, in the same depths, a potential exists for by-catch of redfish in the directed cod fishery. 

4. Redfish Selection in Trawls 

Selection (actors reported in the literature for the North Atlantic show considerable variation, but 
the average value is about 2.8. Data used in the current analysis are consistent with the historical 
information on selectivity. 

5. Effects on Redfish Stock of Decreasing the Minimum Mesh SiZe for Redfish 

Several papers on the effects on redfish of decreasing the mesh size were reviewed. In one analysis. 
a decrease from the current minimum mesh size of 130 mID to 114 mm would result in a substantial immed
iate gain in yield but a relatively inSignificant gain in yield in the long term. However, the calcu
lated length frequency for the l14-mm mesh was not intermediate between the observed length frequencies 
of commercial samples from catches taken with l30-mm mesh codends and length frequencies obtained from 
USSR and Canadian research vessel catches in 1978 or with the results of a study using small-meshed 
codends in August 1978, as would be expected. The calculated frequency for the l14-mro mesh contains a 
higher proportion of fish in the 28-35 cm and 20-25 cm size ranges than would be expected, which casts 
some doubt on the relevance of the calculated frequency. A second analysis used a redfish growth curve 
for the East Greenland area atld was, therefore, to some extent, biased. In addition, the natural mor
tality coefficient which was applied (0.25) is outside the range of natural mortality considered 
appropriate for redfish. A third analysis, although based on growth data for Flemish Cap redfish, 
utilized ageing data from scale readings, but the observed discrepancies between ages of redfish deter
mined by scales and otoliths have not yet been resolved. 

The status of the redfish stock on Flemish Cap has been assessed in recent years on the basis of gener
al production model analyses, as the limited amount of catch-at-age data available at present is inad
equate for an analytical assessment. Consequently, concern was expressed that the effects on the 
stock of a change in mesh size would be difficult to quantify in the short term. It would, therefore. 
be difficult to adjust TACs to allow the (unspecified) benefits to accrue to the fishery, even in the 
short term. 

6. Effects on Cod Stock of Decreasing the Minimum Mesh Size for Redfish 

A decrease in the mesh size implies an immediate gain in the cod catch, but, since there would be an 
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increase in the number of small cod taken, there would probably be an increase in discards. In the 
long term, a loss in yield-per-recruit would result, but it is not now possible to quantify the extent 
of this long-term 10s6 and the effect on the cod stock as a whole, since data on the actual by-catch 
of cod in the directed red fish fishery are not available. 

7. Observations on Escapement of Redfish at the Surface 

The limited data from the experiment in 1978 indicate that the escapement of redfish through the meshes 
of 13Q-mm mesh codends is not large enough to warrant concern. Anecdotal information from a few 
Canadian fishermen indicates that, when taking on board large catches of redfish. rips in the net caused 
by excessive strain may result in considerable escapement and that this factor is more significant than 
escapement through the codend meshes. However, it was considered that the data available at present 
are insufficient to evaluate the significance of escapement of redfish through the meshes at the surface. 

8. Conclusion 

In view of the present uncertainties about the effects of decreased mesh sizes on the redfish and cod 
resources, STACRES advises that there should be no change in the minimum mesh size for red fish on 
Flemish Cap. 

VII. GEAR AND SELECTIVITY STUDIES 

1. Silver Hake and Squid Selection Studies 

The results of selection studies (Res. Doc. 79/11/3, 35) were reviewed in detail by STACRES at its 
Special Meeting in February 1979 (Part B, this volume) and by the Assessments Subcommittee (Appendix I). 
A specific recommendation for further work is given in Section 1(3) of this report. 

2. Greenland Halibut Selection Studies 

STACRES was informed that the selection experiments recommended at the 1978 Annual Meeting (ICNAF 
Redbook 1978, page 45) are planned to be carried out during 1979. 

3. Other Selectivity Studies 

STACRES noted with interest the results of selection studies on the Scotian Shelf for a variety of 
species and a literature review of previous studies on these species (Res. Doc. 79/11/2). The results 
of studies on redfish selection (Res. Doc. 79/VI/43, 51, 53 and 113) were considered in discussions on 
the proposal to decrease the minimum mesh size for red fish on the Flemish Cap (see preceding Section VI). 

4. Gear Studies 

Research on the estimation of trawl door spread from wing spread (Res. Doc. 79/VI/77) was discussed by 
the Biological Surveys Subcommittee (Appendix II, Section 8). STACRES noted this contribution with 
interest and urged that scientists be encouraged to increase research activities on gear behaviour, as 
this could substantially improve the precision of estimating abundance indices from trawl surveys. It 
was noted that the Fish Reaction Working Group of the Fishing Technology Committee of ICES will discuss 
the herding effect of warps and selectivity in the forward parts of trawls at its next meeting. 

VIII. AGEING TECHNIQUES AND VALIDATION STUDIES 

1. Silver Hake 

STACRES noted that the guidelines for the ageing of silver hake have been completed (Res. Doc. 79/VI/42) 
and reviewed by individual scientists and the Assessments Subcommittee. This paper is currently being 
revised for publication, as recommended by STACRES at the 1978 Annual Meeting (ICNAF Redbook 1978, page 
44). It was noted that other recommendations on silVer hake ageing studies are being acted on, includ
ing an otolith exchange program, and that reports can be anticipated for future meetings. Although 
good agreement on ageing of silver hake was achieved at ageing workshops, there was still serious disa
greement in the estimation by the national laboratories concerned of the age composition of removals 
by the fishery. Canadian and USSR scientists agreed to discuss this problem on a bilateral basis. 

2. Atlantic Cod 

STACRES was informed that the guidelines for cod otolith interpretation, as recommended at the 1978 
Annual Meeting (ICNAF Redbook 1978, page 44), had not been prepared in the form of a research paper, 
because it was considered more appropriate to have the guidelines based largely on numerous annotated 
photographs without elaborate text. STACRES accordingly agreed_that guidelines based largely on photo
graphic examples of otolith interpretation should be prepared by Mr R. Wells and submitted to the Sec-
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retariat for publication in one of the ICNAF publication series. The results of further cod otolith 
exchanges (Res. Doc. 79/vr/68, 81). indicating good agreement among the age readers involved, were 
noted and considered most encouraging. 

3. Atlantic Redfish 

STACRES noted that no significant progress had been made in initiating a redfish scale and otolith ex
change program, which was recommended at the 1978 Annual Meeting (ICNAF Redbook 1978, page 44), as the 
objective to be achieved from such a program had not been clearly defined. It was agreed that such an 
exchange program would not resolve the primary question of which ageing method was more valid. Noting 
that priority should be given to validation studies, STACRES 

recommends (17) 

that redfish age validation studies be conducted based on both scale and otolith ageing technique8~ and 
that the results of the studies~ together with ~eviews of earlie~ ~elevant 8tudie8~ be p~e8ented at the 
1980 Annual Meeting. 

4. Short-finned Squid (Illex) 

STACRES noted that studies conducted (Res. Doc. 79/11/26) and presently in progress on the ageing of 
squid from statoliths are producing encouraging results, and urged that this line of research be ac
tively pursued. 

5. Other Research 

STACRES agreed that further workshops and exchange programs concerned with ageing are of lesser impor
tance at this time than are ageing validation studies, and therefore 

recommends (18) 

that studies on validation of ageing techniques be given highe~ priority in research programs than is 
p~esently the caSe. 

IX. REVIEW OF TAGGING ACTIVITIES 

1. Tagging Activities in 1978 

Tagging activities in 1978 were reviewed (Sum. Doc. 79/VI/21), and STACRES was pleased to note that 
experiments were being conducted on a variety of species. However, it was noted that not all countries 
are following the agreed procedure of reporting tagging activities to the Secretariat for information 
and distribution to other member countries. The importance of this matter was stressed and all countries 
are urged to inform the Secretariat as soon as possible after tagging experiments are initiated. 

X. COLLABORATION WITH OTHER ORGANIZATIONS 

1. West Greenland Salmon Tagging Experiment 

STACRES was pleased to learn that the report of the Joint ICES/ICNAF Salmon Tagging Experiment had 
been forwarded to the printer but that proofs have not yet been checked. The report will be published 
in Vol. 176 of the Rapports et Proces-Verbaux series late in 1979. 

2. SympOSium on Biological Basis for Pelagic Fish Stock Management 

This Joint ICES/ICNAF Symposium was held at Aberdeen, Scotland, during 3-7 July 1978, with the Assist
ant Executive Secretary attending on behalf of ICNAF. Information from ICES indicates that the co~ 
plete manuscript was received in April 1979 and that technical editing is now in progress. The papers 
will be published in Vol. 177 of the Rapports et ProceB-Ve~baux series. It was pointed out that ICNAF 
will contribute $5,000 toward publication costs as recommended by STACRES at the 1977 Annual Meeting. 

3. Symposium on Early Life History Stages of Fish 

STACRES noted that the Second International Symposium on this subject was held at Woods Hole, USA, 
during 3-6 April 1979. In connection with ICNAF's offer to print the proceedings of this symposium 
(ICNAF Redbook 1978, page 47), the Executive Secretary and the Administrative Assistant attended the 
meeting and held discussions with the editors regarding publication arrangements. 
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4. CWP Activities Relevant to ICNAF 

STACRES noted that CWP matters had been discussed by the Statistics and Sampling Subcommittee (Appendix 
III), and expressed its appreciation for the continuing interest of FAO in ICNAF activities by the 
active participation of Mr L. P. D. Gertenbach, Secretary of the CWP, in the work of STACRES. 

XI. OTHER RESEARCH MATTERS 

1. International Observer Program for the Convention Area Outside Coastal State Jurisdiction CAPPo VI) 

At the Commission's request from its Special Meeting in March 1979 (Sum. Doc. 79/VI/8, page 14), STACRES 
reviewed the June 1975 Resolution of the Commission relating to the adoption of a scientific observer 
program (ICNAF Meet. Proe. 1975, No.4, App. VI). STACRES continues to hold the view that implementa
tion of a scientific observer program would significantly improve scientific knowledge on the effects 
of fishing on the resources. The primary data to be collected by scientific observers should be con
cerned with the biological characteristics of catches and discards, the species composition of catches 
and discards, and such anci11iary data (e.g. fishing gear characteristics) which are necessary for 
accurate quantitative estimation of (i) the biological characteristics (i.e. length and age compositions) 
of removals from the stocks, and (ii) by-catches and discards. Although it is recognized that the data 
collected will be utilized to formulate new or revised management measures, and indeed it is the primary 
objective of the program to improve the management of the resource, the scientific observer program 
cannot be used as the basis for enforcement actions, in the view of STACRES, without prejudicing its 
effectiveness. This view is consistent with that expressed to the Commission at the June 1975 Annual 
Meeting. STACRES is prepared to discuss the development of an international observer program at a 
joint meeting with STACTIC as required by the Commission. In fact, at the request of STACRES, the 
Statistics and Sampling Subcommittee has already set up an ad hoc working group to consider the most 
appropriate standardized methods of data collection, processing and reporting (see Section 111(6». It 
was recognized that more time would be needed to deal with this matter than is available at this Annual 
Meeting. 

Subsequent to the discussions outlined in the preceding paragraph, a joint meeting of STACRES and 
STACTIC was held on 1 June 1979 when both the legal and practical aspects of implementing a multi
lateral scientific observer scheme were discussed (Appendix VI). It was agreed that the legal aspects 
of implementing the scheme should be considered by the General Council of NAFO and that the practical 
aspects relating to standards of data collection be considered by the Scientific Council of NAFO. 

2. Consideration of Commencement Date for the Squid Fishery in Future Years 

This matter was deferred from the Assessments Subcommittee Meeting in April 1979 due to incomplete doc
umentation of available data (see Appendix I). No new data were available at the present meeting and 
the matter was again deferred to the next scientific meeting at which conservation measures for squid 
are scheduled to be discussed. 

3. Review of Research Papers in STACRES 

Research documents not reviewed by STACRES or its Subcommittees (Res. Doc. 79/VI/40, 41, 5~, 55, 66, 84, 
85, 86, 87, 88, 89, 90, 92, 98, 99, 101, 102, and 103) were noted with interest. STACRES regretted 
that time did not permit the thorough review of these papers and hoped that the Scientific Council of 
NAFO will provide the forum for consideration of such papers in the future. It is important to the 
scientific community that it be fully informed on scientific matters throughout the Northwest Atlantic 
if it is to provide management advice as required, particularly as ecosystem considerations are likely 
to play an increasingly important role in providing such advice. 

XII. STEERING AND PUBLICATIONS 

1. Organization and Operation of STACRES 

STACRES noted that there was no difficulty with the scheduling of meetings of subcommittees and working 
groups in the time allotted at this Annual Meeting. Although scientific advice on the conservation of 
certain stocks in 1980 was deferred to a meeting late in 1979 or early in 1980, it was anticipated that 
such a mid-term meeting, and all subsequent scientific meetings in 1980, will be held under the Scien
tific Council of NAFO. It was therefore agreed that the election of officers at this Annual Meeting be 
limited to the election of a Chairman, who will maintain liaison with the Chairman of the Scientific 
Council of NAFO, if required, during the remainder of this transitional year. 

2. Collaboration with Scientific Council of NAFO 

STACRES noted that the Scientific Council of NAFO, at its Inaugural Meeting in March 1979, unanimously 
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agreed to consider the Report of the Assessments Subcommittee of ICNAF as the basis for advice expected 
of the Council at its June 1979 Meeting. It was also noted that the Scientific Council in joint 
sessions with STACRES, 22-26 May 1979, adopted the provisional report of STACRES (including the Report 
of the Assessments Subcommittee) as the basis for its report at this First Annual Meeting of NAFO. 

3. Review of ICNAF Publications 

STACRES noted that, since the 1978 Annual Meeting, the following publications have been issued or are 
in preparation: 

a) Redbook 1978. containing the reports of STACRES meetings in November 1977, February 1978 and May
June 1978, was distributed in August 1978. 

b) Statistical Bulletin Vol. 27 for 1977, scheduled for printing in December 1978 but delayed due to 
incomplete data for one country, to be issued in 2-3 months as soon as the recently-received data 
have been processed. 

c) Sampling Yearbook Vol. 19 for 1974 (revised) was distributed in August 1978. 

d) Sampling Yearbook Vol. 21 for 1976 was distributed in December 1978. 

e) Research Bulletin No. 13, containing seven scientific papers, was distributed in July 1978. 

f) Research Bulletin No. 14 is expected to be distributed in August-September 1979. 

g) Selected Papers No.4, containing 11 scientific papers on shrimp, was distributed in August 1978. 

h) Selected Papers No.5, containing 9 scientific papers, was distributed in April 1979. 

i) Index and List of T1:tles of Meeting Documents No.2, covering the years 1965-74, was distributed in 
November 1978. No.1 covering the years 1950-64 is expected to be distributed in August-September 
1979. 

j) List of Fishing Vessels for 1977, scheduled for printing in the autumn of 1978 but delayed due to 
incomplete data, will be printed later in 1979 as soon as the missing data are received. 

4. Review of Editorial Policy Relating to Research Bulletin and Selected Papers 

STACRES agreed that, since future policy on scientific publications would be determined by the Scientific 
Council of NAFO, the current editorial policy be maintained for pending issues of the Research Bulletin 
and Selected Papers, based on contributions in hand and those selected from the 1CNAF Research Document 
series (to Res. Doc. 79/VI/122). It was agreed that consideration for publication of any subsequent 
documents in the 1979 Research Document series should be referred to the Scientific Council of NAFO. 

5. Review of 1979 Documents for Publication 

a) Research documents presented to the 1979 Meeting of STACRES were reviewed by the Steering and Publi
cations Subcommittee, and the follOWing were selected for possible publication in ICNAF Selected 
Papers No.6, subject to the author's approval and revision where appropriate: Res. Doc. 79/11/11, 
13, 16 and 29; 79/VI/49, 52, 56, 58, 66, 74, 77, 91, 92, 98, 101, 104, 109, 112 and 117. STACRES 
also noted that Res. Doc. 79/11/32 and 33 contained an interesting approach to the analysis of 
stocks, such as capelin, and agreed that a contribution based on the methodology used in these doc
uments. without specific recommendations for management, would be welcomed for publication. 

b) STACRES noted that Res. Doc. 79/11/3 and 79/VI/42 have been refereed and accepted for publication 
in ICNAF Research Bulletin No. 15 to be issued later in 1979. 

c) STACRES noted that ICNAF Redbook 1979, to be issued in August 1979, will contain (i) the Report of 
the Special STACRES Meeting on Seals and Shrimp held in November 1978, (ii) the Report of the 
Special STACRES Meeting on Capelin and Squid held in February 1979, and (iii) the Report of the 
1979 Annual Meeting, including the reports of subcommittees as appendices. 

6. Annual Indexing of ICNAF Publications and Meeting Documents 

STACRES noted that the Assistant Executive Secretary had prepared provisional indexes and lists of 
titles for ICNAF publications and meeting documents in 1977 and 1978 (Sum. Doc. 78/VI/3 and 78/VI/lO). 
It was noted that work was already in progress on the updating to 1979 of ICNAF Special Publication No. 
II, expected to be issued in 1980. 
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7. Future Publications Relating to Research and Statistics 

The participants in meetings of STACRES indicated the desirability of maintaining continuity in the 
numbering and general format of publications relating to research and statistics in the Northwest 
Atlantic and hopes that the Scientific Council of NAFO will give consideration to this matter. 

XIII. FUTURE SCIENTIFIC MEETINGS 

1. STACRES noted that the Assessments Subcommittee had not found it possible to advise on conservation 
measures in 1980 for the shrimp stocks in Statistical Area 0 and Subarea l~ the capelio stocks in Sub
areas 2 and 3, and the squid (Illex) stocks in Subareas 3 and 4, as the assessment of these stocks re
quires that data for the major part of the 1979 fisheries be available. It was also noted that precise 
advice for 1980 could not be given for the silver hake stock in Div. 4VWX. Since the status of these 
stocks is unlikely to be reviewed again before early 1980, and since 1979 data will not be available 
until January 1980, the most appropriate time for consideration of these stocks would be at a meeting 
in early February 1980, in conjunction with the reconsideration of advice for 1980 management of cod in 
Div. 3M and 3ND as required by the Commission. 

XIV. OFFICERS FOR 1979/80 

1. Noting that the functions of STACRES and its Subcommittees would be assumed by the Scientific Council of 
NAFD in 1980 but that there may be a need for liaison with the Chairman of the Scientific Council during 
the remainder of 1979, STACRES unanimously re-elected Dr R. G. Halliday (Canada) as its Chairman for the 
remainder of the transitional period. 

xv. ACKNOWLEDGEMENTS 

1. STACRES expressed its thanks to Dr G. H. Winters who, in addition to his duties as Chairman of the Assess
ments Subcommittee, assumed the Chairmanship of Special Meetings of STACRES in November 1978 and February 
1979. STACRES was also very grateful to Dr R. G. Halliday for agreeing to preside over this Annual 
Meeting upon very short notice and to continue as Chairman of STACRES for the remainder of the period of 
transition from ICNAF to NAFD. 

2. Various participants reminisced about their past involvement with STACRES and the scientific achievements 
of ICNAF, particularly during the past two decades, and expressed the hope that scientific cooperation 
would continue under the new regime. 

3. The Chairman of STACRES expressed his appreciation for the excellent work of all scientists, including 
the chairmen and rapporteurs who participated in the various meetings of STACRES and its Subcommittees 
and Working Groups and also to the Secretariat for their usual efficient work. 
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APPENDIX I. REPORT OF ASSESSMENTS SUBCOMMITTEE 

Chairman: G. R. Winters 

App. I 
Assessments 

The Subcommittee met at St. John's, Newfoundland, Canada. during 28 March-9 April 1979 to review the 
state of and advise on catch levels in 1980 for certain stocks in Statistical Area 0 and Subareas 1 to 4 
(Com. Doc. 79/Vr/6, 16), to consider proposals for changing the mesh regulation for redfish in Div. 3M 
(Com. Doc. 78/VI/12) and the implementation of a uniform mesh size for the silver hake and squid fisheries 
in Subarea 4 (see Part B, this volume), and to evaluate, in collaboration with the Biological Surveys 
Subcommittee, the accuracy of commercial fishery indices of abundance (see Part C, Appendix V, this vol
ume). The relevant section of the STACRES agenda 1s given in Part D (this volume). Scientists attended 
from Canada, Cuba, Denmark, France, Federal Republic of Germany, German Democratic Republic, Japan, Norway, 
Poland, USSR and USA. 

Since the 1978 catch statistics available to the Subcommittee at this April 1979 Meeting were confined 
to species and stocks under catch quota regulation, the Chairman, in collaboration with the ICNAF Secre
tariat was requested to prepare the usual summary of fishery trends from more complete statistics that 
would be available at the 1979 Annual Meeting. Section I, therefore, contains a summary of provisional 
nominal catches in 1978 compared to those in 1977, based on the STATLANT 2LA reports of all countries 
except Spain, whose 1978 statistics were not available at the time of preparing this report for pUblica
tion. The results of the stock assessments are given in sections II and III, and other matters considered 
by the Subcommittee are given in section IV. 

1. FISHERY TRENDS 

1. General Trends in the ICNAF Area 

Provisional nominal catches in the Northwest Atlantic for 1978, as compiled from the STATLANT 21A 
returns of 18 countries (Bulgaria, Canada, Cuba, Denmark, France, Federal Republic of Germany, German 
Democratic Republic, Iceland, Ireland, Italy, Japan, Norway, Poland, Portugal, Romania, UK, USA and 
USSR) are summarized in Table 1, together with the most up-to-date information available for 1977. 
Spanish catches, although included in the figures for 1977, are not yet available for 1978. It is 
important to note that the catch figures for 1978 in this section of the report may differ slightly 
from those used in sections II and III, the latter figures having been based on preliminary advance 
statistics provided prior to the April 1979 Meeting of the Subcommittee. 

The total nominal catch of all finfish and invertebrates declined from 2.96 million tons in 1977 to 
about 2.72 million tons in 1978 (8%), after having declined from 3.4 million tons in 1976. The total 
ground fish catch declined from 1.17 million tons in 1977 to 1.11 million tons in 1978 (5%); within 
this category, significant declines occurred in redfish (22%) and silver hake (25%) while increases 
were noted for haddock (52%), pollock (15%), flounders (5%) and roundnose grenadier (50%). The 
total pelagic fish catch declined from 658,000 tons in 1977 to 605,000 tons in 1978 (8%), mainly due 
to the large decline in mackerel (60%). Catches in the "other fish" category declined from 311,000 
tons in 1977 to 178,000 tons in 1978 (57%), mainly due to a substantial decline in capel in (58%). 
The total catch of invertebrates increased slightly from 825,000 tons in 1977 to 831,000 tons in 
1978 (1%), with increases in sea scallops (10%) and oysters (15%) being largely offset by a decline 
in the overall catch of various species of clams. 

2. Statistical Area 0 

The total nominal catch of all species declined from 5,000 tons in 1977 to about 1,000 tons in 1978. 
As in 1977, the 1978 catch consisted mostly of Greenland halibut. 

3. Subarea 1 

The total nominal catch of all species decreased from 150,000 tons in 1977 to 129,000 tons in 1978 
(14%). Significant declines were noted for redfish (74%) and shrimp (19%) while increases occurred 
for flounders (31%) and roundnose grenadier (200%). The cod catch in 1978 was at approximately the 
same level as in 1977. 

4. Subarea 2 

The total nominal catch of all species decreased sharply from 190,000 tons in 1977 to 78,000 tons 
in 1978 (59%), due mainly to a major decline in capelin (90%) but also to declines in cod (30%) and 
flounders (18%). Increases were noted for redfish (71%), roundnose grenadier (67%) and shrimp (150%). 

5. Subarea 3 

The total nominal catch of all species decreased from 630,000 tons in 1977 to 587,000 tons in 1978 



6. 
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Table l. Nominal catches (000 tons) for 1977 and 19781. (The symbol + indicates less than 500 tons.) 

SA 0 SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 Total 
Species 1977 1978 1977 1978 1977 1978 1977 1978 1977 1978 1977 1978 1977 1978 1977 1978 

Cod 38 39 47 33 212 187 129 152 40 48 + + 467 459 
Haddock + + 1 1 25 33 14 28 + 40 61 
Redfish + + 31 8 7 12 75 67 34 24 13 14 160 125 
Silver hake + + 37 48 63 26 14 11 114 86 
Red hake + + 1 7 3 2 1 9 5 
Pollock + 1 1 22 23 16 22 + + 40 46 
Flotmders 4 1 13 17 14 8 109 130 38 35 40 39 11 11 228 240 
Roundnose grenadier 1 2 6 3 5 12 15 + 18 27 
Other groundfish 22 13 5 1 15 8 20 19 18 15 8 8 89 62 
Herring + + + + 30 30 199 212 52 51 1 + 282 294 
Mackerel 8 17 13 11 5 1 50 1 75 30 
Other pelagics + + + 1 4 20 50 280 227 301 281 

Argentine + 2 2 2 2 
Capel1n + + 109 11 122 75 2 10 233 96 
Other fish 2 12 2 2 7 5 15 15 11 10 38 36 76 80 
Squids + 33 42 47 50 8 3 35 8 123 103 
Shrimp + + 42 34 2 5 + 5 6 + + 1 + . 51 46 
Other invertebrates 5 10 39 47 208 206 398 419 651 682 

All species 2 5 1 150 129 .190 78 630 587 628 691 516 517 838 722 2958 2724 

Nominal catches for 1978 are based on STATLANT 21A reports (all countries except Spain) compiled for the 

2 
1979 Annual Meeting. 
Except seaweeds. 

(7%), but this decrease may be partly offset by the Spanish catch for 1978 when it becomes available. 
The groundfish catch declined from 425,000 to 409,000 tons (4%), due mostly to decreases in the catch 
of cod (12%) and redfish (11%) but partly offset by an increase in the catch of flounders (19%). The 
pelagic fish catch increased from 38,000 to 47,000 tons (24%), due entirely to a significant increase 
in the catch of mackerel (113%). Catches in the "other fish" category declined from 129,000 to 80,000 
tons (42%), due entirely to a major decline in the catch of capelio (39%). The squid catch increased 
from 33,000 to 42,000 tons. 

Subarea 4 

The total nominal catch of all species increased from 628,000 tons in 1977 to 691,000 tons in 1978 
(10%). The total groundfish catch increased from 305,000 to 335,000 tons (10%), due mostly to in
creases in cod (18%), haddock (32%) and silver hake (37%) but being partly offset by decreases for 
redfish (29%) and flounders (8%). The total catch of pelagic fish increased slightly from 213,000 
to 227,000 tons (7%), due almost entirely to an increase in the herring catch (7%). The total catch 
of species in the "other fish" category increased from 17,000 to 27,000 tons (59%), due mostly to an 
increase in the capelin catch from 2,000 to 10,000 tons. The total catch of invertebrates increases 
from 91,000 to 103,000 tons, due mainly to increases in catches of squid (6%), lobster (31%) and 
crabs (32%). 

7. Subarea 5 

The total nominal catch of all species (except seaweeds) remained at about the same level in 1978 as 
in 1977 (517,000 tons). The total groundfish catch decreased slightly from 211,000 to 195,000 tons 
(8%), due mostly to a decrease in the catch of silver hake (59%) but being partly offset by increases 
in the catch of cod (20%), haddock (100%) and pollock (37%). The total catch of pelagic species in
creased from 77,000 to 102,000 tons (32%), due mostly to an increase in the menhaden catch (175%). 
The total catch of other finfish and invertebrates decreased slightly from 227,000 to 219,000 tons 
(4%), with increases in the catch of some species being offset by decreases for others. 

8. Statistical Area 6 

The total catch of all species decreased from 838,000 tons in 1977 to 722,000 tons in 1978 (14%). 
This decline was due largely to decreases' in the catches of pelagic species, especially mackerel and 
menhaden (36%), and squids (73%). The total catch of invertebrates (except squids) changed only 
slightly (+5%). 
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II. SUMMARY OF RECENT CATCHES AND TACs 

The Subcommittee used as the basis for discussion the Canadian request for advice on 12 stocks which 
lie completely or partly within its 200-mile fisheries zone in Subareas 2 to 4, and 2 stocks which overlap 
the Canadian and Danish fisheries zone in Statistical Area 0 and Subarea 1 (Com. Doc. 79/VI/6). The Sub
committee also reviewed the cod and redfish stocks in Subarea 1 at the request of the European Economic 
Community (EEe) (Com. Doc. 79/VI/16), and the three stocks which lie completely outside of the national 
fisheries zones in Div. 3M. 

In reviewing the state of the various stocks, the Subcommittee took account of the Canadian and EEC 
views au options to be considered in providing advice on the scientific basis for management in 1980 (Com. 
Doc. 79/VI/6, 16). A summary of recent catches and TACs relevant to stocks reviewed at the present 
meeting of the Subcommittee is given in Table 2, together with advised TACs for 1980, where specific 
advice could be given. Details of the stock reviews are given in Section III below. 

Table~. Summary of recent catches (1974-78) and TACs (1974-79) for stocks reviewed at the April 1979 
Meeting of the Assessments Subcommittee, together with advised TACs for 1980. 

Stock Nominal catches (000 tons) 
Species area 1974 1975 1976 1977 19781 

Cod 1 48 
2GH 4 
2J+3KL 373 
3M 25 
3NO 73 

Redfish 1 3 
3M 35 
3LN 22 

Silver hake 4VWX 96 

A. plaice 3M 2 
3LNO 46 

Witch 2J+3KL 16 
3NO 8 

Yellowtail 3LNO 24 

G. halibut 0+1 14 
2+3KL 27 

R. grenadier 0+1 12 
2+3 28 

Argentine 4VWX 17 

1 Provisional statistics. 

48 
7 

288 
22 
44 

9 
16 
18 

116 

2 
43 

12 
6 

23 

25 
29 

5 
27 

15 

33 
6 

214 
22 
24 

14 
17 
21 

97 

1 
52 

11 
6 

8 

16 
25 

9 
21 

7 

38 
4 

173 
25 
18 

31 
20 
16 

37 

1 
44 

8 
6 

12 

13 
32 

3 
15 

2 

37 
5 

136 
33 
15 

10 
16 
12 

48 

1 
50 

7 
3 

15 

12 
38 

6 
21 

2 

1974 1975 

107 
20 

657 
40 

101 

40 
28 

100 

2 
60 

22 
10 

40 

40 

32 

25 

60 
20 

554 
40 
88 

16 
20 

120 

2 
60 

17 
10 

35 

40 

10 
32 

25 

3 
Catches restricted to Greenlanders l fishecy and to by-catch (regulated 
See relevant subsection of Section III for comments and options. 

III. STOCK ASSESSMENTS 

1. Cod in Subarea 1 (Res. Doc. 79/VI/59) 

a) Fishery trends 

TACs (000 tons) 
1976 1977 1978 1979 

45 
20 

300 
40 
43 

16 
20 

100 

2 
47 

17 
10 

9 

20 
30 

14 
32 

25 

31 
20 

160 
25 
30 

16 
16 

70 

2 
47 

17 
10 

12 

20 
30 

8 
35 

20 

2 

20 
135 

40 
15 

13 
16 
16 

70 

4 
47 

17 
10 

15 

20 
30 

8 
35 

20 

2 

20 
170 

40 
25 

20 
18 

70 

2 
47 

17 
7 

18 

25 
30 

8 
35 

20 

by percentage allowances). 

1980 

( ) 3 

(20) 
( ) 3 
( ) 3 
( ) 3 

( ) 3 

(20) 
(25) 

( ) 3 

( 2) 
(47) 

(17) 
( 7) 

(18) 

(25) 
(35) 

( 8) 
(30) 

(20) 

The total nominal catch of cod in 1977 was about 38,000 tons, exceeding the TAC for that year 
by about 23%, although fishing by trawlers was stopped in the first half of the year. The local 
inshore catches, which were as low as 5,200 tons in 1976, increased to about 14,000 tons in 1977 
with a further increase to about 18,000 tons in 1978. Recent catches and TACs are as follows: 

TAC (000 tons) 

Catch (000 tons) 

1973 1974 

63 

107 

48 

1975 

60 

48 

1976 1977 

45 

33 

31 

38 

1978 1979 

38 

Catches lim ted to Greenlanders' fishery and to by-catch. 
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Only Greenland vessels were allowed a directed cod fishery in 1978. Although fishing by trawlers 
was stopped by May, the total nominal catch, including the above-mentioned 18,000 tons in the 
inshore fishery, is provisionally reported to be about 37,000 tons. This figure includes about 
1,000 tons reported as by-catch by non-Greenlandic vessels fishing for species other than cod. 
Taking into account the stringent regulations for by-catch of cod (10% in fisheries for redfish. 
3% in fisheries for Greenland halibut and roundnose grenadier) and the fact that as much as 
10,000 tons of the total catch of finfish in the area in 1978 are reported as lIunspecifie~', it 
cannot be precluded that the actual removal of cod (including possible discards) was higher than 
37,000 tons in 1978. 

The proportion of the total catch of cod by trawlers in Subarea 1 increased from about 37% in 
1977 to about 52% in 1978. Fishing by Greenland trawlers in the first quarter of 1979 was at 
least as good as in 1978. Although some of them have already been stopped (converted to shrimp 
fishing), it seems likely that the total catch by Greenland vessels in 1979 will be about the 
same as that in 1978 (i.e. 35,000 tons). 

b) Trends in distribution. abundance. and stock composition 

For the offshore trawl fishery (Greenland trawlers). there was a further significant increase in 
overall catch rate by about 160% from 1977 to 1978. However, since about 80% (by numbers) of the 
catch in 1977. as well as in 1978, consisted of the 1973 year-class, part of the increase in 
catch rate (by weight) could be explained by the growth, but the major factor may have been a 
considerable increase in availability (catchability) in the first part of the year when t~awlers 
found dense shoals. These shoals were, however, found in a rather limited area. In the first 
months of 1979. when the catch rate was at least as good as in 1978, acoustic surveys and the 
location of the fishery have confirmed that the shoals are found in a very limited area. Thus, 
although the catch rate is very good, it is not possible to use it for direct estimation of over
all stock abundance. The offshore fishing in 1978 took place in the southern part of Div. Ie and 
southwards, with hardly any offshore fishing for cod in Div. 1A and lB. 

As mentioned above, the 1973 year-class made up by far the major part (80% by numbers) of the 
catches in 1977 and 1978. It was expected that the same year-class would have been the major 
contributor to the offshore trawl fishery in the first quarter of 1979. However, in the main 
fishing area (southern part of Div. Ie), the major part of the catches in the first quarter of 
1979 seems to consist of rather small cod of the 1974 and 1975 year-class, whereas the 1973 
year-class seems to be decreasing in relative importance quicker than expected. In Div. lD, the 
1973 year-class still seems to be the most important one at the beginning of 1979, but fishing 
here has been much less intensive than in the southern part of Div. le. Since the inshore fish
ing by pound net is expected to be based mainly on the 1974 and 1975 year-classes. it seems 
likely that the relative importance of the 1973 year-class will decrease substantially in 1979 
compared with 1977 and 1978. 

c) Assessment parameters 

Mortality rates. On the basis of trends in fishing effort and catches, the Subcommittee at its 
April 1977 Meeting concluded that fishing effort had decreased by about 25% from 1975 to 1976, 
and at its April 1978 Meeting that effort decreased further from 1976 to 1977, so that the range 
of fishing mortality (F) in 1977 was between 0.16 and 0.20 for fully-recruited age-groups. Al
though the number of hours trawled in the directed cod fishery has decreased further (by about 
38%) from 1977 to 1978, the analyses do not indicate a further decrease in fishing mortality. 
Rather, it appears that fishing effort has concentrated on the dense, easily available shoals. 
and the analyses in fact point to the likelihood of an increase in F for the age-groups forming 
these shoals in 1978, primarily age-groups 4-6. 

The trend in exploitation seems to be that, when a new, relatively strong year-class recruits to 
the fishery after a period of very low stock size, the fishery concentrates on this year-class, 
and older age-groups, if they tend to be separated from the younger fish. may be less heavily 
fished. This may have been particularly so in 1978, as gillnets and longlines which exploited 
the older fish have virtually vanished from the offshore fishery. 

Analyses were, as formerly, carried out with a constant F for fully-recruited age-groups (age 
6+), but the results seemed so unrealistic that the hypothesis of a constant F had to be reject
ed. Analyses were then made under the assumption of F varying with age in 1979. Furthermore, 
the analyses were carried out for a likely range of catch composition in 1979. as evidenced by 
catches and sampling in the first quarter of 1979. The catch compositions and F-values used in 
the analyses are given in Table 3, the total numbers in the catch corresponding to an expected 
catch of about 37,000 tons in 1979 (Res. Doc. 79/VI/59). In order to take into account possible 
discarding of commercially-undersized fish of the youngest age-group, the natural mortality (M) 
was set at 0.3 for age 3. As in previous analyses, M was set at 0.20 for ages 4 to 6 and at 
0.25 for older ages (to include emigration rate). 



Table 3. Catch composition and fishing 
Subarea 1 cod stock under two 
1979. 

Assumptions 3 

A. Lower estimate of Catch 200 
recruitment of the 
1973 year-class F 0.05 

B. Upper estimate of Catch 200 
recruitment of the 
1973 year-class F 0.05 
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mortality by age-group used in the analyses of the 
assumptions of recruitment of the 1973 year-class in 

Catch (000 fish) and F b:i age-grouE 
4 5 6 7 8 9 10 11 12+ 

9000 6000 4000 200 20 20 10 5 1 

0.30 0.30 0.30 0.15 0.10 0.05 0.03 0.02 0.01 

5000 3000 9000 200 20 20 10 5 1 

0.20 0.30 0.30 0.15 0.10 0.05 0.03 0.02 0.01 

Year-class estimates. Due to uncertainty as to the absolute size of the important 1973 year
class, the Subcommittee at its April 1978 Meeting had to assume a rather wide range of values 
for this year-class (120-200 million fish at age 3). The present analyses indicate that the 
size of this year-class at age 3 was in the range of 100-145 million fish. The year-class was 
fished rather heavily during 1976-78, with removals (excluding discards) estimated to have been 
at least 45 million fish. Therefore, the contribution of the 1973 year-class to the fishery in 
1980 and following years is expected to be low relative to that of younger age-groups. The 
residual numbers of the 1973 year-class at the beginning of 1979 are 17 and 38 million fish 
respectively for assumptions A and B of Table 3, residual numbers of the 1974 year-class by 1979 
are 25 and 13 million fish respectively. These figures were used in the forecasts. 

The analyses do not yet allow for firm conclusions about the absolute strengths of year-classes 
younger than that of 1974. The size of the 1975 year-class at age 3 has tentatively been 
estimated at 75 million fish, and the strengths of the 1976 and 1977 year-classes at age 3 were 
set at 20 and 50 million fish respectively. While the strengths of the 1978 and 1979 year
classes were set at 20 and 40 million fish respectively for use in the projections, they have no 
influence on the projections of spawning stock size up to 1983. 

d) Resul ts of assessmen t 

Projections of catch for 1980-82 and of resultant spawning biomass were carried out for the two 
sets of assumptions on the 1979 stock status given above and for various fishing strategies 
(Table 4). While the absolute values, especially for spawning biomass, depend upon the assump
tions made, they do, however, demonstrate the relative changes between the various fishing 
strategies. In the last line of Table 4, the spawning stock at the beginning of 1983 is com
pared with the 1971 level. 

Variation in spawning biomass (age-groups 6 and older) during 1972-79 relative to that in 1971 
is indicated as follows: 

Year 1971 1972 '1973 1974 1975 

Index 100 71 39 44 29 

1976 1977 

15 10 

1978 

8 

1979 

25(A) 
47(B) 

Recruitment of the relatively good 1968 year-class helped to maintain the spawning stock in 1974, 
but the stock decreased rapidly thereafter with poor year-classes maturing. The recruitment 
of the 1973 year-class to the spawning stock in 1979 will mean some increase in spawning biomass. 
and so will probably the recruitment of the 1975 year-class by 1981. It must be emphasized that 
the spawning stock is presently at a very low level. and that the 1971 stock size, to which 
comparison is made in the foregoing tables, was only about one-quarter to one-third as large as 
the stock sizes of the 1950's and 1960's. 

The projections for all strategies in Table 4 are based on the assumption that a catch of 
36,000-39,000 tons will be taken in 1979. Strategy 1 illustrates the resultant spawning stocks 
in 1981 to 1983 by maintaining a catch of 35,000 tons. Strategy 2 indicates the catches and 
spawning biomasses if the exploitation rate closely corresponds to fishing at FO 1 during 1980-
82. Strategy 3 shows the effect of nearly closing the fishery in 1980 and thereafter fishing 
at a level corresponding to that assumed for 1979. Strategy 4 shows the effects on spawning 
stock size by maintaining a catch o-f 15,000 tons during 19~0-82. 
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Table 4. Cod in Subarea 1: projected catch and spawning biomass (000 tons) for 
different management strategies as explained in the text. The spawning 
biomass relates to the start of the year. The lower and upper values of 
the ranges given relate to the lower and upper estimates of recruitment 
of the 1973 year-class in 1979 (assumptions A and B in Table 3). Fishing 
mortality (F) relates to fully-recruited age-groups. 

Fishing strategy No. 1 2 3 4 

1979 Spawning biomass 66-127 66-127 66-127 66-127 
Fishing mortality (F) 0.30 0.30 0.30 0.30 
Projected catch 36-39 36-39 36-39 36-39 

1980 Spawning biomass 96-121 96-121 96-121 96-121 
Fishing mortality (F) 0.27-0.25 0.40 0.05 0.11-0.10 
Projected catch 35 49-53 7-8 15 

1981 Spawning biomass 145-176 131-158 174-205 167-198 
Fishing mortality (F) 0.28-0.26 0.40 0.30 0.10 
Projected catch 35 43-46 43-46 15 

1982 Spawning biomass 133-159 110-130 158-181 175-201 
Fishing mortality (F) 0.36-0.34 0.40 0.30 0.11 
Projected catch 35 34-35 33-34 15 

1983 Spawning biomass 144-169 126-136 169-190 214-237 
As % of spawning 
biomass in 1971 54-63 47-51 63-70 80-88 

The recent trend in exploitation indicates that the possibilities for increasing the stock size, 
created by the recruitment of the 1973 year-class, have not been used to the extent that was 
advised. The further potential for rebuilding the spawning stock by the relatively good 1975 
year-class is also not likely to result in an increase in stock Size, since it appears that 
exploitation of this year-class has already started. Rebuilding of the stock to the state where 
the spawning stock approaches the 1971 level and comprises more than just one good year-class 
still requires a low level of fishing. Of the strategies listed in Table 4, only Strategy 4 
leads to a spawning stock by 1983 which approaches that of 1971. 

The Subcommittee points out that the recent fishing pattern implies a lower yield-per-recruit 
than would result by allowing more individuals of newly-recruited year-classes to reach maturity. 
In view of the present low stock size and the recent fishing pattern, the Subcommittee still 
advises that rebuilding and maintenance of the spawning stock to a level considerably above the 
present level should be the main concern for management. 

2. Cod in Divisions 2G and 2H (Res. Doc. 79/VI/47) 

a) Fishery trends 

b) 

Nominal catches in the 1970's have been much lower than catches in the 1960's. The highest 
catch recorded was in 1966 when 94,000 tons were caught. Since the establishment of a TAC of 
20,000 tons in 1974, reported catches have been substantially below this level, due, at least 
in part, to ice conditions in recent years. 

1973 1974 1975 1976 1977 1978 1979 

TAG (000 tons) 20 20 20 20 20 20 

Catch (000 tons) + 4 7 6 4 5" 

" Provisional 

Assessment 

Concern was expressed about the use of commercial catch rates in assessing the status of this 
stock due to variability in catch rates caused by ice conditions. However, it was noted that 
the coefficient of variation of catch rates is comparable to that for other cod stocks. A 
general production model analysis indicated that the stock has been relatively stable in recent 
years. Calculation of the relative strength of the 1967-73 year-classes at age 5, assuming that 
F was 0.13 over the past few years, indicates that the 1973 year-class is substantially stronger 
than previous ones. 
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Catch curve analysis for age-groups 7-12 in 1978 indicates an average F of 0.13 for the 1970's 
when catches averaged about 8,000 tons. Fishing at FO.l during that period would imply a catch 
of 13,000 tons. Since this stock is probably related to that in Div. 2J+3KL, for which an in
crease in biomass of about 50% from 1978 to 1980 is projected, fishing at Fa 1 in 1980 implies 
a catch of 20,000 tons. The Subcommittee therefore advises that the TAe of ~O,OOO tons be 
maintained for 1980. 

3. Cod in Divisions 2J. 3K and 3L 

a) Fishery trends 

Nominal catches of cod declined from an average of about 640,000 tons in 1966-70 to about 
380,000 tons in 1971-75 and less than 200,000 tons in 1977 and 1978. Trends in recent TACs and 
catches are as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

b) Assessment parameters 

1973 

666 

355 

1974 

657 

373 

1975 

554 

288 

1976 

300 

214 

1977 

160 

173 

1978 

135 

136* 

1979 

170 

Sampling reported by Canada, Federal Republic of Germany, German Democratic Republic, Poland 
and USSR was used to derive the age composition of catches in 1978. 

Reports on catch and effort by USSR and Spain to the Canadian FLASH system indicated that the 
standardized effort values adjusted to catches by all countries were 6,650 and 29,350 days 
respectively. The regressions of fishing mortality on fishing effort, taken from Res. Doc. 
78/VI/66, led to estimates of F in 1978 of 0.27 and 0.29 respectively. The estimate of 29,350 
days fished for the Spanish standardized effort was adjusted to 293,500 hours on the basis of 
the ratio of about 10 fishing hours per fishing day (from Table 6 of ICNAF Stat. BuZl. Vol. 26). 
A terminal F of 0.27 was used for 1978. The results of cohort analyses indicated that fishing 
mortality calculated for 1977 at the April 1978 Meeting of the Subcommittee was slightly lower 
than that derived at this meeting. 

Regressions of the geometric mean abundance of ages 1, 2 and 3 of each year-class from USSR 
young fish surveys against the numbers of age 4 cod from the virtual population analysis (VPA) 
were not significant. A similar regression using estimates of ages 2 and 3 cod from Federal 
Republic of Germany surveys was also not significant. The regression of the abundance of age 3 
cod in USSR surveys and the abundance of corresponding year-classes from the latest VPA for the 
1959-1972 year-classes was used to estimate recruitment. The abundances of the 1973, 1974 and 
1975 year-classes at age 4 were thus estimated at 580, 510 and 400 million fish respectively. 
The estimate of the abundance of the 1973 year-class at age 4 from the cohort analysis was 400 
million, and an average value of 500 million was selected for this year-class. The 1976 year
class is apparently weak and was a~signed an arbitrary value of 200 million fish at age 4. A 
nominal value of 500 million was assigned to all subsequent year-classes. 

For the stock size and catch projections, the partial recruitment pattern (same as used in the 
previous assessment except new values for ages 4 and 5 to reconcile stock sizes in 1978 with 
observed catches of ages 4 and 5 cod in 1978) and the mean weights-at-age (from Canadian samp
ling in 1978) are as follows: 

Age 

% recruited 

Weight (kg) 

c) Catch projections 

4 5 6 7 8 9 10 11 12 13 14 

14 47 76 87 93 97 100 100 100 100 100 

0.70 0.99 1.59 2.53 3.40 4.26 4.75 5.51 7.32 8.25 8.43 

Catch and spawning biomass projections (age 7 and older) are given in Table 5 for the years 
1980-82, assuming that a TAC of 170,000 tons will be taken in 1979, for three different levels 
of fishing mortality. 
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Table 5. Cod in Div. 2J+3KL: projections of catch and spawning 
biomass (000 tons) in 1980-82 for three levels of fishing 
mortality. 

F 0.10 F = 0.16 FO.1 = 0.20 

Spawning Spawning Spawning 
Year Catch biomass Catch biomass Catch biomass 

1979 170 409 170 409 170 409 
1980 110 802 172 802 212 802 
1981 145 1,341 217 1,275 259 1,232 
1982 176 1,739 254 1,579 296 1,480 

The Subcommittee notes that under all three options of F in 1980 the spawning stock biomass is 
projected to reach by 1981 the lower range of the target spawning stock biomass (1.2-1.8 million 
tons) advised at the April 1977 Meeting of the Subcommittee. 

4. Cod in Division 3M (Res. Doc. 79jVI/46 , 63, 70, 74, 79) 

a} Fishery trends 

Catches have varied considerably since 1960, probably in response to wide fluctuations in re
cruitment. In the periods 1960-64, 1965-69 and 1970-74, the average catches were 26,000, 
43,000 and 33,000 tons respectively •. Recent catches and TACs are as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

1973 

23 

1974 

40 

25 

1975 

40 

22 

1976 

40 

22 

1977 

25 

25 

1978 

40 

33* 

1979 

40 

Data concerning tagging of cod in 1964, vertebral averages, and growth rates were considered as 
confirming the discreteness of the Flemish Cap cod stock. 

b) Biological studies 

A feeding study of cod in Div. 3M during January-February of 1978 and 1979 (Res. Doc. 79/VI/70) 
showed that the major prey of cod greater than 60 cm was redfish, and that the major prey of cod 
less than 60 cm changed from hyperiid amphipods in 1978 to small redfish in 1979 in response to 
the appearance of a successful red fish year-class. In both years benthic invertebrates were 
unimportant as food, and cannibalism was not extensive. 

Studies of the growth rate of cod and the size ranges of redfish available (Res. Doc. 79/VI/74) 
indicate that, in the absence from the Flemish Cap of large resident populations of capelin and 
launce, the growth rate of cod may depend largely on the size spectrum of redfish available. 

In view of the paucity of published information on trophic dynamics of the Flemish Cap and the 
indication that such information may considerably aid management, the Subcommittee urges that 
unpublished data relevant to food and feeding in general, and to the Flemish Cap in particular, 
be made available, and that greater emphasis be placed on studies of trophic dynamics. 

c) Assessment parameters 

Examination of the age compositions of cod, both from the commercial fishery in 1976-78 and 
research vessel surveys in 1977-78, confirmed that the stock in these years consisted largely 
of age 5 and younger fish with the 1973 year-class strongly predominating. Research vessel 
surveys in 1979 indicated that fish of the 1973 year-class were mainly mature. Length composi
tions of cod in 1975 from the commercial fishery, particularly in the later part of the year, 
indicated that the 1973 year-class as 2-year-olds in 1975 may have been taken in considerable 
numbers, with possible discarding by some vessels. 

A general production model analysis showed that the standardized catch rate in 1978 from limited 
effort data (Canadian vessels and reports on fishing activity of other vessels) was 0.54 tons 
per hour compared with 0.70 tons per hour in 1977. The estimate of equilibrium yield at 2/3 
FMSY is about 10,000 tons for 1980. This compares with estimates in the range of 10,000-22,000 
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tons for 1979 derived at the April 1978 Meeting of the Subcommittee based on a variety of effort 
standard for 1977. The Subcommittee notes, however, that general production models assume an 
equilibrium condition in the stock and do not take into account recruitment fluctuations. 

Estimates of fishing mortality in 1978 were derived from a number of sources. A comparison of 
catch-at-age per unit effort in 1977 and 1978 resulted in an estimate of F = 1.08, An estimate 
of F; 1.72 was derived from research vessel abundance indices for 1978-79. The commercial 
catch-at-age data were adjusted to take into account year-class strength as shown in the USSR 
young fish surveys and led to an estimate from the 1978 catch curve of F = 1.14, reflecting the 
average fishing mortality during the 1970's. On the basis of the standardized effort estimated 
for 1978 and the catchability coefficient from the general production model, an estimate of F = 
1.12 was indicated for 1978. The Subcommittee agreed to use 1.3 (the average of the above
mentioned estimates) as the value of terminal F in 1978. 

The size of the 1973 year-class at age 3 was calculated by cohort analysis to have been about 
93 million fish. Using the abundance estimates from USSR research vessel surveys, estimates of 
the sizes of the 1974-77 year-classes at age 3 were calculated on the basis of the geometric 
means of the numbers of 1-, 2- and 3-year-old cod caught per hour as compared with the estimate 
of 93 million fish for the 1973 year-class. The sizes of the 1974 to 1977 year-classes at age 3 
were thus estimated to be 17.2, 2.7, 0.1 and 4.3 million fish respectively. 

The partial recruitment values for ages 3 and 4 were adjusted to reconcile the numbers caught 
and the calculated stock sizes of these two year-classes in 1978, and those for age 5 and older 
were derived from selection ogives and average length-at-age data. The resultant F-values used 
for 1978 are 0.057 for age 3, 0.225 for age 4, 1.17 for age 5 and 1.3 for age 6 and older. 

d) Catch and biomass projections 

Projections of catch and stock biomass (tons) in 1980 and 1981 at Fmax = 0.27 were made for 
three levels of catch in 1978 ranging from 10,000 to 25,000 tons (Table 6). 

Table 6. Cod in Div. 3M: projections of catch and stock biomass (000 tons) in 1980-81 for 
three different levels of catch in 1979. 

1979 catch : 10000 1979 catch = 20000 1979 catch = 
1978 1979 1980 1981 1979 1980 1981 1979 1%0 

Stock biomass (age 4+) 57.0 32.0 34.0 33.0 32.0 17.0 18.0 32.0 9.5 

Projected catch 35.0 10.0 7.0 20.0 3.5 25.0 1. 7 

Spawning biomass 13.0 22.0 31.0 30.0 22.0 14.0 15.0 22.0 7.0 

25000 
1981 

10.0 

7.5 

The Subcommittee noted that these estimates are quite sensitive to the various input values used, 
but that the projections clearly show increasingly reduced stock biomass and spawning stock size 
by 1981 with increasing catches in 1979. 

In its advice to the Commission in 1978 (Redbook 1978, page 58), the Subcommittee pointed out 
the conflicting evidence available from research vessel surveys and from general production 
models, which led to estimates of yield in 1979 ranging from 16,000 to 40,000 tons, and advised 
that the TAC for 1979 should not exceed 40,000 tons. Furthermore, it was noted that the 
adoption of a TAe of 40,000 tons for 1979 might make it necessary to reduce the yield in 1980~ 
since the absolute abundance of the strong 1973 yea~-c1ass in the catches was expected to de
cline after 1980, especially if the size of this year-class has been over-estimated. 

From new evidence examined at this meeting of the Subcommittee, it appears that the size of the 
1973 year-class was over-estimated, and, depending on the actual size of the catch in 1979, the 
projected yields at Fmax (0.27) in 1980 will be small, less than 7,000 tons in any case. It was 
pointed out that the projected reduction in spawning stock in 1980 is a matter of concern. 

e) Opinion of USSR scientists on the assessment 

According to the opinion of the USSR scientists, the value of F derived from commercial catch 
data for 1977 and 1978 and on Canadian trawl survey results for 1978 and 1979 is seriously over
estimated. Combined age compositions for two years could not be a reliable basis for estimation 
of F in 1978, and trawl survey data create doubt due to the lower number of sets per square mile 
in the 1979 survey. 
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Use of geometric mean [(inCage 1) + inCage 2) + inCage 3»/31 for interpretation of USSR young 
cod survey data has no biological basis, because it is not possible to compare average number 
per hour trawling of ages 1. 2 and 3 due to differences in vertical distribution. The strength 
of the 1973 year-class was therefore under-estimated. 

The calculations shown below do not indicate a serious decline in biomass of cod and the sub
sequent projected catches for 1980. The size of· the 1973 year-class at age 3 in 1976 is 
estimated at 162 million fish as follows: 

Abundance at age 3 Stock size 
Year-class from USSR surveys at age 3 

No. In(No.) (106) 

1962 29 3.37 92 (from VPA) 

1973 392 5.97 162 (estimated) 

Using this estimate for 1976, the size of the 1973 year-class in 1978 and the relevant F-level 
are estimated as follows: 

Year 1973 ~ear-class ~103) ~ (l_.-Z) F Catch Stock Z 

1976 28,370 162,000 0.175 0.215 

1977 15,509 118,600 0.131 0.156 

1978 17,749 81,040 0.219 0.278 

From these est1mates, fishing mortality of the 1973 year-class in 1978 was at the level of 0.3. 
Assuming that fishing mortality for age 5+ was 0.9, the stock biomass in 1978 would be 127,000 
tons. The average F for all age-groups would in this case be 0.35. 

It should be noted that an over-estimated F of 1.3 indicates a total stock biomass in 1978 of 
57,000 tons, which is one-half of that estimated with F = 0.28. As the observed difference in 
the estimates of F cannot be resolved and the resulting TAC levels for 1980 range from 7,000 to 
about 40,000 tons, as well as taking into account an evident decline in stock biomass (but not 
to the extent indicated by the over-estimated F-leve1) and the STACRES advice of last year 
(Redbook 1978, page 58) on the reduction of the TAC for 1980, it is the opinion of USSR 
scientists that a TAC level for 1980 of 25,000-30,000 tons is not considered to be too high. 

5. Cod in Divisions 3N and 30 (Res. Doc. 79/Vr/45, 67) 

a) Fishery trends 

b) 

Catches have declined from a high of 227,000 tons in 1967 to 15,000 tons in 1978. During 1973-
77, the catches were substantially less than the corresponding TACs. The catch rates of 
Spanish pair trawlers have declined from 1.7 tons per hour in 1967 to approximately 0.2 tons per 
hour in 1978. The calculated MSY for this stock is approximately 100,000 tons. Trends in 
recent TACs and catches are as follows: 

1973 1974 1975 1976 1977 1978 1979 

TAC (000 tons) 103 101 88 43 30 15 25 

Catch (000 tons) 80 73 44 24 18 15' 

• Provisional 

Assessment Earameters 

Catch-at-age data for 1973-78 were used in a cohort analysis to determine fishing mortalities 
and stock sizes. The calculation of input parameters in 1978 was subject to some uncertainty, 
mainly with regard to the value of terminal F. Four values of F were considered: 0.20 and 0.35 
were obtained from regressions of weighted F's (ages 4+) against Canada-N otter trawl fishing 
effort and 0.41 and 0.51 from regressions of weighted F's (ages 4+) against Spanish pair trawl 
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effort (tonnage class 4, unadjusted and standardized), A value of 0.35 was selected as terminal 
F in 1978 by weighting the four estimates of F in proportion to the significance of the regres
sions. Estimates of recruitment at age 3 in 1977, 1978 and 1979 were determined from a regres
sion of abundance at age 3 from the cohort analysis with terminal F = 0.35 against the abundance 
of age 2 cod from USSR young fish surveys. These recruitment values at age 3 were estimated to 
be 40.0, 40.8 and 18.9 million fish in 1977, 1978 and 1979 respectively. These values are on 
the average about one-fifth of those for the 1965-69 period. Recruitment of age 3 cod in 1980 
was taken to be 27 million, the average of the 1970-73 estimates of recruitment at age 3 from 
cohort analysis (FT = 0.35 in 1978). 

c} Results of assessment 

The stock size in 1978 was calculated by cohort analysis, and a catch projection was made for 
1980 with F = 0.19 (approximately Fmax) and assuming that the 1979 TAC of 25,000 tons will be 
taken (Table 7). 

Table 7. cod in Div. 3NO: projection of catch 
in 1980 at Fmax' 

Recruitment at Terminal Catch 
Year age 3 (millions) F (tons) 

1978 40.8 0.355 15,700 

1979 18.9 0.377 25,000 

1980 27.0 0.190 16,500 

The Subcommittee also reviewed a general production model analysis which utilized catch and 
effort data for all of the major fleets fishing in the area up to 1977 with an estimate for 
1978. The results indicated a general decline in catch-per-unit effort and that fishing at 2/3 
FMSY in 1980 would probably produce a catch of about 15,000 tons. 

The Subcommittee concluded that the stock is in a very depressed condition. This is evident 
when it is considered that fishing at Fmax in 1980 would produce a catch of 16,500 tons from a 
stock with the MSY level calculated at about 100,000 tons. If the TAC of 25,000 tons is 
taken in 1979, the fishing mortality generated (0.38) will be twice the Fmax level (0.19). 

The basis for the recommended TAC of 25,000 tons in 1979 (Redbook 1978, page 59) was mainly a 
general production model analysis. It appears now that this was an optimistic outlook and 
might demonstrate the inappropriateness of general production model analyses when a stock is 
not in equilibrium. It was emphasized that, when a stock reaches such a low level of abundance, 
its size becomes very difficult to estimate, and that concern for the stock is more important 
than the actual catch level to be obtained at a given value of F. 

The Subcommittee, noting the very depressed state of this stock and the advantages to be ob
tained not only in terms of increases in yield-per-recruit but also the protection of the 
spawning stock, and noting the apparent rebuilding of the cod stock in Div. 2J+3KL as a result 
of reduced fishing mortality, advises that the catch for 1980 should be held at the lowest 
possible level in order to implement the rebuilding of the stock. 

6. General Remarks on the State of Cod Stocks in the Convention Area and Their Management 

The Subcommittee noted that there is a general pattern in most of the cod stocks of the Conven
tion Area. This refers not only to the common phenomenon that some of the good year-classes 
are the same for many stocks but specifically to the state of the stocks in relation to the 
fisheries and to former stock levels. For a stock like the one in Subarea 1, environmental 
conditions playa major role, but, under any given environmental conditions, the stocks should 
still be managed in a way to ensure the best possible long-term yields. 

For a number of stocks which are in a depressed state, it is evident that fishing concentrates 
more than ever before on newly-recruited year-class, thereby not achieving the best possible 
yield per recruit and not allowing the stock, especially the spawning stock, to rebuild. Al
though small spawning stocks may occasionally produce relatively good year-classes, the chances 
of obtaining more and better year-classes seem better ensured by maintaining a larger spawning 
stock than that at present found in these depressed stocks. The Subcommittee considers it 
worthwhile noting that the only cod stock in which considerable rebuilding has occurred in 
recent years is that in Div. 2J+3KL, where the exploitation rate has been kept lower than Fmax 
in the most recent years. 
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In general, the Subcommittee considers that the tendency toward pulse-fishing of newly-recruited, 
single year-classes should be a matter of concern in the management of the cod stocks. 

7. Redfish in Subarea 1 (Res. Doc. 79/vr/S4, 69) 

a) Fishery trends 

Nominal catches have fluctuated widely over the period for which statistics have been reported 
to ICNAF, increasing from 150 tons in 1951 to a maximum of 61,000 tons in 1962 but decreasing 
generally thereafter to a low level of about 3,000 tons in 1971-74. Catches increased again 
in 1975-76 and very sharply in 1977 to 31,000 tons. A precautionary TAC of 13,000 tons was set 
for 1978 and provisional statistics indicate a total catch of about 10,000 tons. 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

1973 

3 

1974 1975 

3 9 

1976 1977 

14 31 

1978 

13 

10' 

1979 

Up to 1976, the fishery was to a great extent a mixed fishery (cod and redfish). Besides the 
reported nominal catch, it is highly likely that much discarding of redfish has taken place in 
the cod fisheries. The shrimp fishery is known to take substantial by-catches of small redfish 
which in nearly all cases are discarded. Although further data are necessary to fully evaluate 
the problem, the information report~d to the November 1978 Meeting of STACRES (Sum. Doc. 79/VI/1) 
indicates that the total by-catch could be about 10,000 tons, corresponding to approximately 
200 million fish. 

Up to 1967, the fishery was distributed over Div. 1e to 1F with a minor proportion taken in Div. 
lB. Fishing took place mainly in Div. 1E and lF during 1970-74 but changed back in 1975 to a 
distribution pattern similar to that in the previous period. Although the fishery has to a 
great extent been a mixed fishery, the somewhat different depth distribution of cod and redfish 
indicates that it is to some extent possible to fish directly for either of the two species. 

The ICNAF statistics as reported do not separate the fishing effort in the mixed fishery by 
species. However, examination of the data for Federal Republic of Germany otter trawlers of 
tonnage classes 5 and 6, when 50% or more of the total catch consisted of redfish, indicates 
that catch per unit effort has generally decreased since 1962 but with large year-to-year 
fluctuations. 

b) Biological information 

Information on the biology of redfish in Greenland waters (Res. Doc. 79/VI/54, 69) indicates 
that two species occur (Sebastes marinuB and S. mentella) , but they are not, and cannot likely 
be, separated in the fisheries statistics. The areal distribution of the two species in 
Subarea 1 is almost identical, but distribution according to depth is distinct. S. marinu8, on 
which the commercial fishery is based, occurs generally within the depth range of 150-300 m, 
whereas S. mentella normally is f~und at greater depths. 

Plankton surveys show that spawning takes place in the Irminger Sea and to some extent also 
south of Greenland to approximately SOoN latitude. From the spawning (breeding) areas the 
larvae drift to West Greenland waters, where major nursery areas occur in Div. LA and lB. 
Generally, the mean size of redfish increases from north to south, which indicates a migration 
reverse to the larvae drift. Tagging experiments in the Godth~b Fiord (Div. 1D) have demonstra
ted a migration of adult fish from West to East Greenland waters. Since extremely few spawning 
redfish have been observed at West Greenland, the migration to East Greenland seems to be a 
spawning migration. 

c) Assessments 

The first attempts to assess the yield of redfish by various levels of fishing are presented in 
Res. Doc. 79/VI/54 and 79/VI/69, using a general production model and an analytical model 
respectively. Standardized effort was taken as the number of days fished by Federal Republic of 
Germany trawlers of tonnage class 5 and 6 where 60 and 50% (in the two papers, respectively) of 
the catch were made up of redfish. Since the monthly effort data reported in the IeNAF Statis
tical Bulletins represent in many instances the combined fishing effort for both redfish and 
cod, and since the proportions of these species in the catches have varied greatly as the stocks 
have fluctuated over the years, use of a criterion such as indicated above to estimate fishing 
effort aimed at red fish add a certain degree of uncertainty to the analyses. Furthermore, in 
general production models, it is assumed that the stock is in an equilibrium state~ but this is 
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unlikely to have been the case over the years for which the analyses were carried out. 

In the analytical assessment, trends in recruited biomass, in the age structure of the catch, and in recruitment to the fishery seemed to be not sufficiently reflected since a standard agelength key had to be used due to lack of age determination. Consequently, another generalized production model (Schaefer model modified by Gulland) was calculated (Res. Doc. 79/VI/69) based on the two sets of standardized effort data available from the research documents. The calculations are based on an I1-year running average for a period in which the exploitation of a previously unfished stock was changing to a more normal situation. Only for an II-year running average was the slope of the regression of CPUE on effort negative. All other periods showed a positive slope or an extremely low correlation coefficient. The results from both series of data indicate a MSY level of about 10~OOO tons and an equilibrium catch at 2/3 FMSy of about 9~OOO tons. These figures are similar to that from the initial analytical assessment for the maintenance of the present level of exploitation. In the light of these results it should be pointed out that the previous advice that fishing should not be allowed to expand beyond the 1977 catch level (Redbook 1978, page 60) was meant only to prevent an uncontrolled continuation of the expansion of the fishery as observed in most recent years and was not connected with any scientific analysis. 

The results of the present analysis indicate that the catch in 1977 was far beyond the MSY level and it should be lowered to that level until wore detailed analysis can be provided. It was further pointed out that discarding of small redfish in the shrimp fishery would not have affected the present fishery for commercial-sized redfish, but since this might lead to reduced recruitment to the exploitable stock in the near future, a reduction in the TAC may be required in future years. 

The Subcommittee also points out that, since the spawning areas of the stock are not inside the Convention Area but at East Greenland and in the Irmdnger Sea (ICES Subarea XIV), studies of the stock and fisheries in this area should be considered in cooperation with ICES. 
8. Redfish in Division 3M (Res. Doc. 79/VI/62, 73) 

a) Fishery trends 

Catches of red fish were generally low during the 1960's and increased to a high of 42,000 tons in 1972. Trends in TACs and catches since 1973 are as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

b) Abundance indices 

1973 

22 

1974 

40 

35 

1975 

16 

16 

1976 

16 

17 

1977 

16 

20 

1978 

16 

16* 

1979 

20 

Length frequencies from Canadian commercial sampling in 1978 indicated that redfish ranging in size from 27 to 42 cm made up the bulk of the catches. The length frequencies also showed that a relatively good year-class was being recruited to the fishery. This was substantiated by the Canadian research survey in 1978 (Res. Doc. 79/VI/62). The USSR and Canadian research surveys showed an abundance of pre-recruit redfish. However, the USSR survey showed a general increase in abundance of red fish from 1978 to 1979 while the Canadian survey showed a decrease. This was partly explained by an unusually large catch in one stratum in the 1978 Canadian survey. 
c) Assessment 

Two assessments of this redfish stock, using the general production model, were considered (Res. Doc. 79/VI/62~ 73). The equilibrium yield at 2/3 FMSy from the two models ranged from 15,000 to l7~000 tons. Both indicated that the catch rates of recent years have increased, including 1977 with an associated catch of 20,000 tons. Since the stock appears to be in relatively good condition considering both research survey data and commercial catch rates, the Subcommittee advises that the TAC for 1980 should remain at 20,000 tons. 

9. Redfish in Divisions 3L and 3N (Res. Doc. 79/VI/6l, 72) 

a) Fishery trends 

Nominal catches of redfish declined from a high of 45,000 tons in 1959 to 14,000 tons in 1970. and fluctuated between 16,000 and 34,000 tons during 1971-77. TACs and catches since 1973 are as follows: 



TAe (000 tons) 

Catch (000 tons) 

* Provisional 

b) Abundance Indices 

1973 

33 

- 76 -

1974 

28 

22 

1975 

20 

18 

1976 

20 

21 

1977 

16 

16 

1978 

16 

12* 

1979 

18 

Length frequencies from Canadian commercial sampling in 1978 indicated that redfish ranging in 
size from 29 to 41 em made up the bulk of the catches. Abundance indices from the USSR research 
surveys have shown an increase in catch rate over the last three years. Moreover, Canadian 
research length frequencies indicate a relatively high proportion of 10-16 em redfish in the 
shallower water in Div. 3L. 

c) Assessment 

Three separate assessments, using different effort standards in the general production model 
were reviewed by the Subcommittee. In general, the catch per unit effort appears to be continu
ing to increase and this correlates well with the USSR survey results, indicating that this 
stock is in relatively good condition. Two of the effort standards used were not lagged which 
would result in an over-estimate of the MSY. The lagged effort data were standardized on 
tonnage class without consideration for differing catch rates which occurred between midwater 
and bottom trawls in the last five years. Equilibrium yields at 2/3 FMSY from the three assess
ments were 24,000, 27,000 and 32,000· tons respectively. Noting the variation in yield resulting 
from the different effort standards but keeping in mind the evidence of increasing abundance 
from survey data, the Subcommittee advises that the TAC be increased from 18,000 tons in 1979 to 
25,000 tons in 1980. 

10. Silver Hake in Divisions 4V t 4W and 4x (Res. Doc. 79/VI/42, 48, 49, 75) 

a) Fishery trends 

The fishery on this stock began in 1958, and from 1962 to 1975 USSR vessels took approximately 
98% of the catches. Catch limitations were imposed on the fishery in 1974 and area and gear 
restrictions have been in effect since 1977. The provisional catch in 1978 was 48,000 tons, 91% 
of which was taken by USSR. Recent TACs and catches are as follows: 

TAe (000 tons) 

Catch (000 tons) 

* Provisional 

1973 

299 

1974 

100 

96 

1975 

120 

116 

1976 

100 

97 

1977 

70 

37 

1978 

70 

48* 

1979 

70 

The 1977 and 1978 TACs were not reached, due possibly to such factors as by-catch limitations, 
area and gear restrictions, low recruitment to the hake fishery, the large biomass of squid and 
the mixed nature of the hake-squid fishery in the last two years, and different hydrographic 
conditions. 

b) Biological studies 

Age and growth of silver hake have been studied in several ageing workshops, and a summary (as 
recommended by STACRES) has been prepared (Res. Doc. 79/Vr/42) for use by scientists in ageing 
silver hake to help standardize techniques. Minor revisions were suggested to update this paper. 
Future otolith exchanges were recommended to maintain consistency in ageing. 

A study on the feeding of silver hake was made from data collected on a series of cruises during 
1976-78 (Res. Doc. 79/VI/49). It was noted that small silver hake feed heavily on small crus
taceans, mainly euphausiids and mysids, whereas larger hake feed mainly on smaller fish, includ
ing other hake and squid. It was shown that silver hake have a variety of prey types and appear 
to be opportunistic in feeding patterns. 

c) Abundance estimates 

The Subcommittee examined three sets of abundance indices for the period 1972-78, namely, catch 
in numbers per 3D-min haul from USSR autumn surveys in Emerald Basin, population numbers for 
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age-groups 2 and older from the USSR assessment, =d 
older from the Canadian assessment, as listed in the 

Source 1972 1973 

USSR surveys (no./30-min) 963 875 

USSR assessment (106) 5,445 4,180 

Canadian assessment (106) 5,505 4,458 

population numbers 
following table: 

1974 1975 1976 

1,342 2,629 1,508 

2,131 1,792 1,667 

3,168 3,247 2,782 

App. I 
Assessments 

for age-groups 1 and 

1977 1978 

1,232 

1,142 3,249 

1,775 1,686 

It was noted that the survey abundance indices are not· consistent with the population estimates 
of either the USSR or the Canadian stock assessments. 

d) Assessment parameters 

Catch composition. Canadian estimates of catch compostiion by age for 1970-77 (Res. Doc. 79/VI/ 
48) were reworked by using new age-length keys based on the ageing criteria agreed to in 1978 
(Sum. Doc. 78/VI/lO). The age composition of the catch in 1978 was determined by applying to 
the length frequencies an age-length key derived from samples collected through the Internation
al Observer Program and aged according to the above-noted criteria. In the light of continued 
differences in USSR and Canadian catch-at-age data, the Subcommittee agreed to use the 
Canadian catch-at-age table as the basis for this assessment. 

Natural mortality. Since no new estimates of natural mortality were available, it was agreed to 
use M = 0.4 in order to be consistent with 1977 and 1978 assessments on which previous manage
ment advice was based. 

Weight-at-age. Average weight-at-age data, used for the 1979 assessment and also to determine 
the yie1d-per-recruit estimate of FO.1 = 0.558, are as follows: 

Age (years) 1 2 3 4 5 

Mean weight (g) 43 100 168 218 340 560 

Partial recruitment. Starting F-va1ues for ages 2 to 5 were regressed against fishing effort and 
adjusted to give the best fit, using the historical partial recruitment values (1970-76) as a 
guide. A change in partial recruitment was noted for 1977 and 1978, due probably to a change in 
recruitment or the area and gear restrictions introduced in 1977. Consequently, the partial re
cruitment values used for 1978 were altered slightly from the historical pattern. However, the 
historical pattern (1970-76) was used for the catch projections. 

Age (years) 

Partial recruitment (1970-76) 

Partial recruitment (1978) 

1 

0.16 

0.11 

2 

1.00 

1.00 

3 

0.81 

0.88 

4 

0.72 

0.80 

5 

0.70 

0.77 

6+ 

0.58 

0.67 

Recruitment values of the 1976 and 1977 year-classes from the virtual population analysis were 
used for the catch projections. 

e) Catch projections 

Recruitment is the most important factor in the catch projections, and, for this reason, three 
recruitment options were considered. For the first option, recruitment was assumed to be equal 
to the geometric mean of historical values at age 1 (approximately 1,000 million fish). This 
projection indicates a catch in 1979 of 60,000 tons (less than the TAe of 70,000) if fishing 
occurs at FO 1 and a catch of 55,000 tons at FO.l in 1980. The projection is extremely depend
ent on recruitment, 64% of the 1980 catch being dependent on the assumption about the strength 
of the 1978 and 1979 year-classes (1,000 million fish). For the second option, if the size of 
the 1978 and 1979 year-classes is assumed to be 1,900 million fish at age 1 (as indicated by 
possible correlation between silver hake recruitment and squid biomass), the 1980 catch at FO.1 
would be 80,000 tons. On the other hand, if these year-classes consist of 750 million fish at 
age 1 (the average recruitment of the 1975-77 year-classes at age 1 from cohort analysis), the 
1980 catch at FO.l would be 40,000 tons. Given the uncertainties concerning the recruitment of 
incoming year-classes in 1980, the Subcommittee advises a TAC for 1980 within the range of 
55,000-80,000 tons. However, if more precise advice as tQ the level of the 1980 TAe is required, 
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a reassessment of this stock after the completion of the 1979 fishery is advised. 

11. American Plaice in Division 3M 

This stock has been regulated since 1974 with catches approximately in the range of 1,000-2,000 tons 
during 1973-77. The 1978 provisional catch was about 1,300 tons. Catches from this stock are 
entirely by-catches in the cod and redfish fisheries. The TAe was increased from 2,000 to 4,000 tons 
for 1978, on the basis of improved reasearch vessel abundance indices, but was reduced to 2,000 tons 
for 1979. Research vessel data for 1978 indicated a decline in abundance but, because of the by-catch 
nature of this fishery, the Subcommittee advises that the TAe should remain at 2,000 tons for 1980. 

12. American Plaice in Divisions 3L, 3N and 30 (Res. Doc. 79/VI/108) 

a) Fishery trends 

b) 

The highest recorded catch from this stock was 94,000 tons in 1967. Since then, catches were 
lower and the average catch in the past six years was approxtmately 48,000 tons. TACs and 
catches since 1973 are as follows: 

1973 1974 1975 1976 1977 1978 1979 

TAC (000 tons) 60 60 60 47 47 47 47 

Catch (000 tons) 53 46 43 52 44 50' 

• Provisional 

Abundance 

Average number per set from Canadian research vessel surveys in 1978 increased slightly over 
1977 values, although the average weight per set declined marginally. Catch per hour by 
Canadian otter trawlers increased by about 10% in 1978. 

c) Assessment parameters 

Length and age composition and mean weight-at-age data were derived from Canadian commercial 
sampling of catches from the three ICNAF divisions in most months of 1978. Quarterly age-length 
keys and monthly catch data were used to estimate the numbers caught by age-group. 

The fishing mortality in 1978, used to initiate the cohort analysis, was derived from the re
gression of F-va1ues for fully-recruited age-groups on fishing effort for 1964-76, producing 
values of 0.56 and 0.50 for males and females respectively. 

d) Assessment results 

Stock size and catch projections for 1979-86 were carried out using recruitment values (91 
million males and 215 million females) derived from cohort analysis and fishing mortalities 
equivalent to FO.1 (0.45 for males and 0.40 for females). The evidence available both from the 
cohort analysis of commercial dat& and from research surveys indicates an increase in the size 
of recent recruiting year-classes. Trends in past and projected stock sizes and catches are 
indicated in Table 8. 

Table 8. American plaice in Div. 3LNO: trends in past and projected stock sizes 
and catches, 1964-1986. 

1964 

Spawning population (106) 391 

Spawning biomass (000 tons) 296 

Catch (000 tons) 38.4 

On the 
1980. 
future 

basis of the information available, 
It is noted that, if the favourable 
increases in yield will be expected 

1967 1971 1973 1978 1980 1983 1986 

371 248 259 447 431 456 457 

286 214 186 292 320 352 348 

94.4 67.9 52.8 48.0 46.5 57.7 58.0 

the Subcommittee advises a TAC of 47,000 tons for 
indications of recruitment d~ in fact, materialize, 
to accrue from this stock. 
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13. Witch Flounder in Divisions 2J, 3K and 3L (Res. Doc. 79/VI/39, 44, 64) 

a) Fishery trends 

b) 

NOminal catches increased from 4,400 tons in 1961 to 24,000 tons in 1973 and have declined 
steadily to 6,500 tons in 1978. The TAe for 1975 was reduced from 22,000 tons to 17,000 tons 
on the basis of an analytical assessment of the stock with fishing mortality at the FO.l level. 
Recent TACs and catches are as follows: 

1973 1974 1975 1976 1977 1978 1979 

TAe (000 tons) 22 17 17 17 17 17 

Catch (000 tons) 24 16 12 11 8 7' 

, Provisional 

stock boundaries 

Information based on similarities in length distribution and sexual maturity (Res. Doc. 79/VI/39) 
indicates that witch flounder in Div. 2J+3KL and Div. 3NO probably comprise a single stock. How
ever, because of the natural barrier of cold water over the shallow areas of the Grand Bank, 
there is probably little or no mixing of these components, at least the adults (Res. Doc. 79/VI/ 
44), as limited tagging results showed very little migration from the tagging locations. The 
Subcommittee was informed that more detailed investigations were in progress concerning stock 
discrimination of this species, and consequently agreed that consideration of stock boundaries 
be deferred until the results of the studies are made available. 

c) Assessment 

The results of research vessel surveys by Canada in Div. 3L since 1971 and by Federal Republic 
of Germany in Div. 3K since 1972 show that the average catch in numbers per haul has shown 
little fluctuation over the period, indicating a stable state in this stock. Age composition 
data from the commercial fishery showed considerable numbers of fish up to age 20 for males and 
age 25 for females, indicating a low level of exploitation. This was also brought out in the 
concave appearance of the catch curves. Although average Z-values appeared to be high, the 
Subcommittee considered that this may be due to higher natural mortality of the older age
groups. With all evidence indicating no over-exploitation of this stock, the Subcommittee 
advises that the TAC of 17,000 tons should remain in effect for 1980. 

14. Witch Flounder in Divisions 3N and 30 (Re~~ Doc. 79/VI/65) 

a) Fishery trends 

b) 

Nominal catches increased from 4,700 tons in 1969 to 15,000 tons in 1971 and subsequently 
declined to about 6,000 tons during 1975-77. The provisional catch of 2,800 tons in 1978 is 
the lowest reported in 12 years. Recent catches and TACs are as follows: 

1973 1974 1975 1976 1977 1978 1979 

TAG (000 tons) 10 10 10 10 10 7 

Catch (OOO tons) 7 8 6 6 6 3' 

, Provisional 

General Eroduction model analxsis 

The Subcommittee reviewed a general production model analysis presented in Res. Doc. 79/VI/65. 
The fishing effort used to generate the model was from Canadian stern trawlers in a directed 
witch flounder fishery. Although the fishing effort has declined steadily over the past five 
years, the catch per unit effort has not shown much change. While management of this stock at 
2/3 FMSY implies a catch of 6,000-7,000 tons at the equilibrium level, the catch at 2/3 FMSY 
in 1980 is more likely to be about 3,000-4,000 tons, based on the trend in catch per unit 
effort in recent years. 

c) Cohort analxsis 

Canadian commercial sampling data for 1974-78 were used in the analysis. Since the fishery has 
been conducted primarily by Canada and USSR, it was agreed that the Canadian data would ade-
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quately reflect the total fishery, The terminal F-values used to initiate the calculations 
were derived from estimates of total mortality (Z), based on catch-at-age per unit effort from 
Canadian stern trawlers in 1977 and 1978 (F = 0.66 for males and 0.36 for females). Partial 
recruitment was derived from a matrix of catch-at-age (numbers) and F-values, averaged over the 
1974-77 period. These values were plotted and partial recruitment curves fitted to the points. 
The values used in the analysis were taken directly from the curves. Because of anomalous catch
at-age data for 1978, only the 1974-77 data were used in the cohort analysis, and stock sizes 
were projected to 1979 from 1977 using the 1978 catch. 

With estimated recruitment of 5.3 million males and 5.7 million females at age 8 and assuming 
a catch of 7,000 tons in 1979, the catch projected for 1980 is approximately 7,000 tons if 
fishing is conducted at the FO.1 levels (0.43 for males and 0.33 for females). Therefore, the 
Subcommittee advises that the TAC should remain at 7,000 tons for 1980. 

15. Yellowtail Flounder in Divisions 3L. 3N and 30 (Res. Doc. 79/VI!128) 

a) Fishery trends 

Nominal catches increased from 3,100 tons in 1965 to 26,400 tons in 1970 and to 39,300 tons in 
1972. The stock has been subjected to TAe regulation since 1973. Recent TACs and catches are 
as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

b) Abundance indices 

1973 

50 

33 

1974 

40 

24 

1975 

35 

23 

1976 

9 

8 

1977 

12 

12 

1978 1979 

15 18 

15* 

Catch and effort data from Canada (Newfoundland) commercial otter trawlers indicate a gradual 
increase in the catch per hour since 1976, which is now approximately equivalent to the 1974 
level. Research vessel survey data, however, indicate a decline in average number and weight 
per set from 1977 to 1978, but this may. in part at least. be attributed to the intensity of the 
survey coverage conducted in 1978. 

c) Assessment parameters 

Length and age composition and mean weight-at-age data were derived from Canadian commercial 
sampling of catches from the three divisions in most months of 1978. Quarterly age-length keys 
and monthly catch data were used to estimate the numbers caught at age from the monthly length 
frequencies. 

Fishing mortality for the fully-recruited age-groups in 1978, used to initiate the cohort 
analysis, was derived from the regression of weighted F-va1ues of fully-recruited age-groups on 
the directed commercial effort for 1969-76, resulting in F = 0.53. 

Recruitment at age 4 (110 million fish) used for the yield projections was the average of 
values for 1976-77 from the cohort analysis. 

d) Assessment results 

It was noted that the fishing mortality generated to take the catch of 16,000 tons in 1978 was 
0.53, somewhat higher than FO.1 (0.40), and it appears that a similar value would be required 
to take the 1979 TAC of 18,000 tons. The value used for recruitment at age 4 in 1978 has a 
major effect on the catch projection for 1980, since these fish at age 6 in 1980 will probably 
account for at least 20% of the total catch. 

While the recovery of the stock from the low levels encountered in 1974-76 appears to be en
couraging, it also appears that recovery will be gradual. The Subcommittee advises that the 
TAe for 1980 be set at 18,000 tons, the projected value of the yield at FO.l with assumed 
recruitment at the average value for 1976-77. 

16. Greenland Halibut in Statistical Area 0 and Subarea 1 (Res. Doc. 79!VI!60) 

a) Fishery trends 

The nominal catch increased from less than 5,000 tons priQr to 1972 to 14,000 tons in that year. 
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The catch declined to 10,000 tons in 1973 and then peaked at 25,000 tons in 1975. Recent trends 
in catch and TAG are as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

1973 

10 

1975 

14 25 

1976 

20 

16 

1977 

20 

13 

1978 

20 

12* 

1979 

25 

Lacking adequate data to properly assess this stock, a precautionary TAG of 20,000 tons was 
introduced in 1976 and retained for 1977. It was subsequently increased to 25,000 tons for 
1978, based on new information presented by the USSR in 1977. 

b) Assessment 

A virtual population analysis, presented to the April 1978 Meeting of the Subcommittee (Res. 
Doc. 7a/VI/53), indicated that the yield from this stock could be as high as 35,000 tons, but 
this assessment did not include 1977 data. While the Subcommittee welcomed this new assessment, 
the uncertainty about the state of the stock was enough to advise a continuation of the pre
cautionary TAe of 25,000 tons for 1979. 

Although no assessment was presented at the present meeting, some data presented by Canada 
indicated that recruitment prospects were promising. It was difficult, however, to detennine 
the contribution that these recruiting year-classes would make to the commercial fishery, with 
no information on recruitment levels in previous years. Consequently, the Subcommittee advises 
that the TAC for 1980 remain at the precautionary level of 25,000 tons. 

c) Future research reguirements 

The Subcommittee noted the general lack of sampling data available for proper evaluation of this 
stock. It was noted that Res. Doc. 78/VI/53 contained, in graphical form, USSR length and age 
composition data by sex for the years 1969-76. The Subcommittee considered that these data 
would be a valuable addition to the ICNAF data base and, therefore, 

recommends (1) 

that scientists from the various countries whose vessels have been or are now fishing for 
Greenland halibut in Subarea 1 and Statistical Area 0 submit all available length compositions 
and age-length keys by sex (data not previously submitted) to the ICNAF Secretariat as soon as 
possible. 

In view of the possible stock relations between Greenland halibut in Statistical Area 0 and 
Subarea 1 and in Subareas 2 and 3, the Subcommittee agreed that similar data for Greenland 
halibut in Subareas 2 and 3 (if not previously submitted) should also be reported to the ICNAF 
Secretariat for incorporation into its sampling data base. 

17. Greenland Halibut in Subarea 2 and Divisions 3K and 3L (Res. Doc. 79/VI/71, 103) 

a) Fishery trends 

Nominal catches ranged from 25,000 to 30,000 tons annually during 1971-76 and increased to about 
38,000 tons in 1978, more than 60% of which was taken in the Canadian inshore gi11net fishery. A 
TAC of 40,000 tons was introduced in 1974 and subsequently reduced to 30,000 tons for 1976 
based on an analytical assessment. Recent TACs and catches are as follows: 

b) Assessment 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

1973 

29 

1974 

40 

27 

1975 

40 

29 

1976 

30 

25 

1977 

30 

32 

1978 

30 

38* 

1979 

30 

Biological studies have shown that this fishery is composed mainly of the smaller immature fish 
which inhabit the Continental Shelf, while the larger mature fish are found on the deep slopes 
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where most are inaccessible to the commerciAl fishery. The lucrative fishery of 1978 was 
largely based on strong 1970-73 year-classes (Res. Doc. 77/Vr/ll), and research vessel surveys 
during 1978 have shown that these strong year-classes are now followed by what appears to be a 
strong 1974 year-class which should enter the fishery in 1980. Biomass estimates of Greenland 
halibut indicated high levels of abundance in Div. 2J and 3K during November-December 1978, and 
the Subcommittee agreed that, despite the sensitivity of the catchability coefficient used in 
the estimates and the difficulties encountered in obtaining an accurate value of catchability, 
These estimates of biomass were comparable to those derived by analytical assessment. 

The fishing mortality during 1977-78 appeared to be very close to the FO.l level, based on 
survival of fully-recruited age-groups in the commercial fishery from 1977 to 1978, with the 
average catch during this period being 35,000 tons. Considering this and the evidence of good 
year-classes entering the fishery, the Subcommittee advises that the TAC for 1980 be increased 
to 35,000 tons. 

c) Research reguirements 

The Subcommittee noted that intensive research activity on the problem of stock discrimination 
was begun during 1978, using a variety of methods such as tagging, biochemical analysis, 
meristic and morphometric analysis and parasitogical studies. The Subcommitte agreed that these 
studies should be continued in order to elucidate stock relationship in Statistical Area ° and 
Subareas 1 to 3. Noting the importance of making a proper analytical assessment of this stock, 
the Subcommittee 

recommends (1) 

that all available data on GreenLand halibut be compiled as soon as possible during the year in 
order to provide better advice on the management of this stock when it is assessed early in 1980. 

18. Roundnose Grenadier in Statistical Area 0 and Subarea 1 (Res. Doc. 79/VI/57) 

a) Fishery trends 

b) 

Nominal catches fluctuated in the range of 3,000-12,000 tons during 1971-78. A TAC of 10,000 
tons was introduced in 1975, increased to 14,000 tons for 1976 and subsequently reduced to 8,000 
tons based on an assessment at the April 1976 Meeting of the Subcommittee. Recent TACs and 
catches are as follows: 

1973 1974 1975 1976 1977 1978 1979 

TAC (000 tons) 10 14 8 8 8 

Catch (000 tons) 5 12 5 9 3 6" 

" Provisional 

Assessment 

The Subcommittee reviewed an updat~d general production model assessment for the period 1968-77 
(Res. Doc. 79/VI/57). This model indicated an MSY of 8,000 tons with a catch of 6,700 tons at 
2/3 FMSy ' These values agreed favourably with those estimated in the analytical assessment 
presented in 1978 (Res. Doc. 78/VI/45). Because the dynamics of this stock are at present 
uncertain, the Subcommittee advises that the TAC for 1980 remain unchanged at 8,000 tons. 

19. Roundnose Grenadier in Subareas 2 and 3 (Res. Doc. 79/VI/57) 

a) Fishery trends 

Nominal catches, after peaking at 75,000 tons in 1971, fluctuated in the range of 15,000-28,000 
tons during 1972-78. A TAC of 32,000 tons was introduced in 1974 and increased to 35,000 tons 
for 1977, based on an assessment at the April 1976 Meeting of the Subcommittee. Recent TACs and 
catches are as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

1973 

18 

1974 

32 

28 

1975 

32 

27 

1976 

32 

21 

1977 

35 

15 

1978 

35 

21* 

1979 

35 
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b) Assessment 
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The Subcommittee reviewed an updated general production model assessment for the 1967-77 period 
(Res. Doc. 79/VI/57), which indicated an MSY of 31,000 tons and a catch of 27,500 tons at 2/3 
FMSY ' A review of Res. Doc. 7a/VI/54, assuming M : 0.15, indicated a sustainable yield of 
30,000 tons at FO. I ' In view of the general declining trend in catch-per-unit-effort data for 
recent years, the Subcommittee advises that the TAe be set at 30,000 tons for 1980. 

20. Argentine in Divisions 4V. 4W and 4X 

a) Fishery trends 

Following a peak catch of 17,000 tons in 1974, the nominal catch of argentine declined to about 
2,000 tons in 1977 and 1978, substantially below the TAe of 20,000 tons. Recent TACs and 
catches are as follows: 

TAC (000 tons) 

Catch (000 tons) 

* Provisional 

b) Assessment 

1973 

1 

1974 

25 

17 

1975 

25 

15 

1976 

25 

7 

1977 

20 

2 

1978 

20 

2* 

1979 

20 

The only new analysis presented to the Subcommittee indicated that catch rates of Japanese 
trawlers were very similar in 1977 and 1978. It is noted that there appears to be little 
mixing between adjacent stock components, that the primary concentrations fished historically 
lie in the general area of disputed jurisdiction between the USA and Canada, and that this area 
has not been accessible for fishing by third parties since.1977. The 20,000 tons calculated to 
be the long-term sustainable yield refers to the entire stock in Div. 4VWX and, if this level 
of catch is taken from stock components on the eastern and central Scotian Shelf only, substan
tial over-exploitation of these components will likely occur. However, catches in 1977 (2,500 
tons) and 1978 (1,900 tons) have been low and Japanese catch-per-unit-effort data indicate that 
stock abundance did not decline over these years. Insufficient data have been made available 
to conduct an analysis of the current status of this stock, and the Subcommittee can only 
reiterate its previous advice that the estimated MSY level of catch is 20,000 tons in Div. 4VWX. 

21. Shrimp in Statistical Area 0 and Subarea 1 

Data related to the fishery for shrimp and research data for 1978 were presented and discussed at 
the Special Meeting of STACRES at Bergen, Norway, in November 1978, and advice on management in 1979 
was given ( Part A, this volume). 

The Subcommittee acknowledges the request by Canada and the EEC for advice on management in 1980 at 
the same time as most of the other stocks in the Convention Area are assessed. It is, however, noted 
that, although some progress has been made in observing pre-recruit shrimp, such data are not yet 
sufficiently evaluated to allow the Subcommittee to take them into account in the assessments. It is, 
therefore, still more appropriate to assess the stock of shrimp and advise on conservation measures 
for 1980 at a meeting near the end of 1979 when data for that year become available. The Subcommittee 
also noted that the laboratories involved in research on shrimp would have practical difficulties in 
working up shrimp data at the same time as data for other stocks and, for this reason, a meeting 
later in the year to assess shrimp would be more appropriate. 

IV. OTHER MATTERS 

1. Consideration of Proposal for Changing the Mesh Regulation for Redfish in Div. 3M (Com. Doc. 78/V1/l2; 
Redbook 1978, page 45) 

The Subcommittee was informed that documentation for this item was incomplete and agreed that consid
eration be deferred to the 1979 Annual Meeting of STACRES. 

2. Consideration of Uniform Mesh Size for the Silver Hake and Squid Fisheries in Subarea 4 (Res. Doc. 
79/11/3, 35; Part B, this volume) 

Considering the parameters investigated for squid and silver hake (Res. Doc. 79/11/3, 35), the Subcom
mittee noted that a change from 60- to 90-mm mesh size in the codends would likely result in no long
term loss in yield for either squid or silver hake, very little short-term loss for silver hake, and 
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no short-term loss for squid. While possible increases in yield per recruit could not be precisely 
quantified for either species, an increase in mesh size from 60 to 90 mm would result in a reduction 
in fishing mortality on immature silver hake (age 1) and may result in an increase in the fishing 
effort associated with the FO.l level. Recognizing that the data are insufficient to accurately 
quantify the effect of such a change in mesh size, the Subcommittee agreed that the best way to 
acquire the necessary data would be from a large-scale experimental fishing program and recommended 
that such a program be implemented. It was indicated that this program should include at least 15% 
of each of the national fleets of vessels involved in the silver hake-squid fishery in 1980, with 
designated vessels using trawls with 90-mm mesh codends and fishing, whenever possible, in proximity 
to the remainder of the fleet. 

3. Consideration of Commencement Date for the Squid Fishery in Future Years 

The Subcommittee, noting that documentation for this item was incomplete, agreed that consideration 
be deferred to the 1979 Annual Meeting of STACRES. 

4. Review of Proposed Sampling Forms 

In the report of the ad hoc Working Group on Standardization of Reporting Procedures for Sampling 
Data (Part A, this volume), it was noted that, while a form (CFS-l) for reporting length samples had 
been approved, time did not permit the development of a form for the reporting of age samples. How
ever, a list of contents was proposed and the Secretariat was requested to design a draft form based 
on the list. The draft form (CFS-2) was circulated for comment in December 1978. 

The Subcommittee considered it opportune to review the draft form for age samples. Minor modifica
tions and amendments were approved and the Secretariat was requested to prepare a revised version 
for review by the Subcommittee on Statist1cs and Sampling at the 1979 Annual Meeting. 

5. Timing of Future Assessment Meetings 

The Subcommittee discussed the implications of attempting to provide precise management advice in 
April for stocks for which infor~tion is very inadequate or even lacking prior to the meeting. 
Before 1975, the Subcommittee met in May during the period scheduled for the Annual Meeting. Start
ing in 1975, at the request of commissioners who wished to have the management advice in advance of 
the Annual Meeting and at the request of scientists who considered that the allotted time was in
adequate to review the many stocks under regulation at that time, STACRES agreed that stock assess
ments be carried out well in advance of the Annual Meeting. Thus, the Assessments Subcommittee has 
met regularly in early April since 1975. In an effort to avoid overlap with meetings of ICES Working 
Groups, ICES has regularly been informed of the scheduled dates of the ICNAF Aasessments Subcommittee 
Meeting well in advance of the ICES Annual Meeting in the autumn, but this has not avoided an overlap 
of the Assessments Subcommittee Meeting and meetings of ICES Working Groups. A greater degree of 
liaison between the scientific bodies of ICES and ICNAF is essential. 

In view of the recent extension of coastal state jurisdiction over fisheries, the reduction in the 
number of stocks for which management advice is requested, and the need for more detailed and com
plete data on which to base the assessments, the Subcommittee 

recommends (3) 

that future stock assessments be carried out in May immediately preceding the Annual Meeting3 to 
allow for the compilation of more complete statistical data3 the pre-meeting distribution of 
relevant documentation3 and the possible reporting of some data for the early months of the current 
year. 

The Subcommittee noted, however, that, in the case of such short-lived species as shrimp, capel in 
and squid, and other stocks on which fishing is occurring mostly on recruiting year-classes, a 
meeting near the end of the year or early in the following year would be necessary, in order to 
obtain the most up-to-date information on the fishery and to provide the best possible advice 
for management. 
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APPENDIX II. REPORT OF BIOLOGICAL SURVEYS SUBCOMMITTEE 

Chairman: W. G. Doubleday 

App. II 
BioI. Surveys 

Rapporteur: T. K. Pitt 

The Subcommittee met at Dartmouth, Nova Scotia, Canada, during 22-23 May 1979 to consider and report on 
matters referred to it by STACRES (see Part D, this volume, for Agenda). Scientists attended from Bulgaria, 
Canada, Denmark, France, Federal Republic of Germany, Japan, Poland, USSR and USA. The following documents 
were considered: Res. Doc. 78/XI/87, 88, 89; 79/11/5, 7, 14, 30, 31, 34; 79/Vr!77, 82, 83, 91, 109, 110, 
Ill; Sum. Doc. 79/VI/18, 22, 24. Some of these documents had previously been considered by STACRES, and, 
therefore, only those aspects relevant to the Biological Surveys Subcommittee were discussed. 

1. Review of Survey ActiVity in 1978 

The Subcommittee noted that the surveys listed in Table 1 were carried out in the ICNAF Area during 
1978. Several country representatives pointed out the highlights of their survey activities during the 
year. Denmark carried out a survey for sandeels in Subarea 1 from late May to mid-September. Canada 
(N) carried out groundfish biomass surveys in Div. 2G, 2H and 3K, a squid survey on the Grand Bank, 
shrimp surveys in Subareas 0, 1 and 2, and several cruises in connection with the Flemish Cap Project. 
USSR scientists reported on two surveys designed to produce information on capelin recruitment. USA 
scientists reported on new gear developments in quahog and surf clam surveys and on expansion of in
shore surveys by State laboratories. 

2. Review of Survey Activity Planned for 1979 

Surveys carried out to date and planned for the remainder of the year are listed in Table 2. It was 
noted that France planned a tuna survey in Div. 3N and 30, and USSR highlighted surveys for squid in 
Subareas 3 and 4, silver hake in Subarea 4, and contributions to the Flemish Cap Project. Federal Re
public of Germany reported that a groundfish survey in Subarea 1 had been carried out early in 1979. 

3. Progress on Groundfish Surveys Manual 

The Subcommittee reviewed the progress that had been made in response to its 1978 recommendations related 
to the development of the groundfish surveys manual. It was noted that the Secretariat had collated all 
available stratification schemes from Div. 2J southward to Subarea 6, and that Denmark had prepared a 
new scheme for Subarea 1. In discussing the importance of recording untrawlable units, it was pointed 
out that a distinction should be made between those units found to be untrawlable by acoustic inspection 
and those where severe gear damage had been encountered. However, it was indicated that, while records 
of units where gear damage occurred were maintained by all countries conducting surveys, units rejected 
upon acoustic observation were not usually recorded. Also, it was noted that such records of untrawl
able units have not been exchanged between interested parties. Recognizing the need for discretion in 
interpreting reports of untrawlable bottom due to navigational difficulties and gear effects, the 
Subcommittee emphasized the practical value of such information. and therefore 

recommends (4) 

that reaords of untrawlable unit8~ indicating how they were determined~ should be sent to the laborator
ies maintaining master stratification charts for distribution on request. 

The Subcommittee noted the sampling standards and length conventions described in Sum. Doc. 79/VI/22, 
as requested at the 1978 Annual Meeting, but was informed that the coding scheme for species names to 
facilitate the exchange of survey data had not yet been prepared, nor was a revised draft of the manual 
available for discussion. The editor (Dr W. G. Doubleday) was requested to circulate a revised draft 
of the manual prior to the 1980 Annual Meeting of the NAFO Scientific Council. 

4. Common Numbering System for Stratification Schemes (Sum. Doc. 79/VI/24) 

The Assistant Executive Secretary presented an analysis of numbering systems for stratification schemes 
in Div. 2J and southward. It was noted that strata sometimes overlap division boundaries. The Sub
committee noted the advantages of identifying the division in which a stratum lies, particularly in 
regard to the estimation of abundance indices by division for stock assessments, and therefore 

recommends (6) 

that a five digit stratum numbering system be adopted for the exchange of biological survey data~ the 
first digit indicating the subarea~ the second digit indicating the division or 8ubdivision~ and the 
remaining three digits corresponding to those used in existing schemes. 

This recommendation implies that strata overlapping division boundaries will be split, each part being 
assigned a different stratum number. as is the case now for the ,existing schemes in Subareas 2 and 3 
and a part of Subarea 4. 



- 86 -

Table 1. Inventory of biological surYeY5 conducted in the ICNAF Area during 1978. 

Sub-
area Div. Country Months Sets 

Random-stratified gfoundfish surveys 

o 

2 

3 

4 

5 

8 

8 

GH 
GHJ 
J 

K 

LNO 

M 

Pn 

Ps 

RS 

T 

VWX 

x 

vz 

z 

GDR 

DEN(G) 

CAN(N) 
GDR 
~N(N) 

FRG 

GDR 
~N(N) 

~N(N) 

.. 
POL 
CAN(N) .. 

FRA .. 

CAN(N) .. 
C~(Q) 

CAN(Ml 
CAN(N .. 
CAN(M) .. 

FRG 
USA .. 

FRG 
USA .. 

POL .. 

9-10 

7-8 

9 
9-10 
2-3 
7-8 
11 
11 

2-3 
7-8 
11 
9-10 
4-5 
5 
5-6 
7-8 
1-2 
4-5 
11 
4 
1 
10 
5 
6 
2 
4 
9-10 
3 
10 

1 
10 
5 
6 
9 
1 
10 
7 
7 
11 
10 
3-5 
9-11 

10 
1 
3-5 
7-8 
9-11 
3 
9-10 

15 

123 
164' 

80 
63 
57 
23 

51 
92 
76 

142 
100 
88 
52 

137 

, 

54 
34 

5 
13 

2 
2 

45 
62 
34 
68 
73 

, 

103 
92 
632 

32' 
63 
6 
7 

148 
91 
85 

" , 
86" 
10 

231' 
60 

443' 
35' 
10' 

------------------------------------
POL 3 

9-10 

, 
8 

Sub-
area Div. COuntry 

Other surveys 

o 

2 

3 

4 

B 

A 
B 

C 

D 

E 

C-F 

GHJ 
J 

K 

L 
M 
KLNO 

LNO 
MNO 
Pn 

R 
T 

vw 
VWX 

w 
WX 
X 

DEN(G) 

DEN(Gl 
DEN(G .. 

D~N(G) 

D~N(G) 

DEN(G) .. 
FRG 

USSR 
FRA 
GDR 
USSR 

FRA 
USSR 
FRA 
POL 
USSR .. 

USSR 
FRA 
FRA 

FRA 
C~(M) 

CAN(M) .. 
CAN(M) 
USSR 

USSR 
CAN(M) 
CAN(M) .. 

FRG 

Months 

9 

10-11 
6-9 
7 
9 
12 
3-4.9 
4 
6-9 
7 
7 
1-4 
1-4.7-10 
1-4.7-10 
4 
5-9 
1.4,10 
5 
12 

9-12 
1-2 
2-3 
9-10 

1-2 
9-10 
2 
4 
4-8 
5-7 
9-12 
5-6 
9-10 
2 

1 
5.10 
6-7 
7 
9 
6-7 
7-8 
9 
10 
11 
9 
9-10 
5-6,8-9 
8-9 
10 
11 
3-4 
1.8 
4,10 
7.8 
12 

Type of survey 

Shrimp (camm. vessel) 

Shrimp 
Sandeel 
Plankton 
Shrimp (comm. vessel) 
Shrimp (photo) 
Shrimp 
Groundfish 
Sandeel 
Shrimp (photo) 
Plankton 
Capel in (pelagic) 
Shrimp 
Pl ankton 
Groundfish 
Sandeel 
Shrimp 
Sandeel 
Groundfish 

G. halibut, capel;n assess. 
Cod (trawling and XBT) 
Cod, G. halibut 
IchthYopl., capel;n larvae 

Cod (trawling and XBT) 
Ichthyopl., capelin larvae 
COd (trawling and X8T) 
Plankton 
Groundfish (trawl) 
Ichthyoplankton 
G. halibut. capel;n assess. 
Acoustic survey (capel in) 
Tuna (trolling, surf. temp.) 
Cod (trawling and XBr) 

Cod (trawling and XBr) 
Larval herring 
Mackere 1 eggs 
Mackerel 
Scallops 
Larval pel~gics 

Shrimp 
Silver hake 
Ichthy~plankton 

Juvenile silver hake 
Groundfish .. 
Juvenile herring 
Larval herring 
Lobster 1 arvae 
Hydroacoustics 

No. of 
sets 

6 

13 
B 
5 

27 
12 

5 
1 

28 
3 
7 

10 
13 
21 
7 

67 
9 
1 

32 

1 
13 

1 
1 

14 
1 

12 
56 
1 
1 
? 
1 

20 
5 

1B 
157 
237 

25 
1 

60 
57 
22 
17 
14 
39 
46 

313 
148 
100 

20 
48' 

123 
230 
42510 

The footnoted numbers indicate situations where the number of sets given overlapped subareas; the number 
of sets is entered in one subarea and the symbol " .•• " followed by the corresponding footnoted digit 
indicates the other subarea to which the overall number of sets also applies. 



Table 1. (continued) 

Sub- Sub-
area Div. Country Months Sets area 
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Div. Country Months Type of survey 

App. II 
BioI. Surveys 

No. of 
sets 

Coordinated herring surve:is Other surveys (continued) 

4-5 XYZ CAN(M) 10-11 440L 
FRG 2-3 120J .. 10 135L 

10 28J 
USA 1-2.4 729L 

NOTE: It is possible that some of the 
surveys reported under "Other 
Surveys" were associated with 
the larval and juvenile herring 
surveys program but were not 
labelled as such in the reports 
received. The letters uJ" and 
"L" refer to "juveniles" and 
"larvae" respectively. 

5 Y FRG 
USA .. 

YZ CAN(M) 
Z CAN(M) .. 

POL 
USA .. 

USSR 

6 A USA .. 

B USA .. 
C USA 

" 
(NK) POL 

" 

12 Hydroacoustics 
4 Ichthyoplankton 47 
4 Primary productivity 47 
10-11 Pelagics and groundfish 7B 
3-4 Groundfish , 
6-7 Scallops ? 
7-8 Lobster larvae 10 

9-10 Apex predator studies 3011 

2 Fish feeding habits 21 
3 Larval patch herring study 747 
4 Ichthyoplankton 83 
4 Primary productivity 115 
6-8 Ichthyoplankton 300 
9 Groundfish 100 
10 Ichthyoplankton 100 

1 Ocean pulse benthic grabs 4B 
2 Ocean quahog, surf clam 14 
4 Primary productivity 64 
5 Ichthyoplankton 100 
5 Primary productivity 77 
5 Ichthyopl ankton 87 
5 Primary productivity 21 
5 Ichthyoplankton 27 
9-10 Apex predator studies 11 

11 Swordfish sonic tagging 

Table 2. Biological surveys planned for the ICNAF Area in 1979 and the early part of 1980. 

Country Type of Survey Area Dates Year 

Canada (N) Groundfish 2GH Aug 1-21 1979 
2J,3K Sep 28-0ct 20 
2J,3K Nov 14-Dec 4 
3L May 16-Jun 5 

(camp. fishing) 3L May 16-Jun 4 
(deep wa ter) 3r,NO Aug 23-Sep 10 

3N Apr 17-May 9 
3NO Sep 27-0ct 11 
3Ps Feb 28-Mar 21 

*3Ps Sep 28-0ct 12 
3Pn+4RS Sep 4-21 

Multispecies 3M Apr 18-May 14 
Herring *3KL Aug 22-Sep 6 .. 3Ps Jun 6-29 

" *3Ps Nov 13-26 
" *3Ps nec 3-19 

Herring and Cape1in 3L Oct 29-Nov 30 .. " " 3Ps Sep 17-0ct 12 
Capelin 2J ,3K Oct 22-Nov 12 

" 3L Sep 28-Qct 15 
" 3N Jun 6-Jul 2 
" *3Ps May 18-Jun 1 

Capelin and Scallops *3L Jun 6-19 .. .. .. *3L Oct 19-25 
" " " *3L Dec 10-15 

Canada (N) Salmon 2 Jul 27-Aug 17 .. 3LP Apr 30-May 22 

" *3P May 14-Jun 1 



Table 2. (Continued) 

Country 

Canada (N) 

* Inshore surveys 

Canada (Q) 

Canada (M) 

Type of Survey 

Shrimp and Salmon 
Shrimp 

" 
" 

Crabs 

" 
" 

Crabs and Scallops 
Squid and Shellfish 

II " " 

Squid 
" 

- 88 -

Ichthyoplankton 
Ichtbyoplankton and Salmon 

Area 

(}H 

2 
2 
4RS 

*3L 
*3L 
*3L 
*3L 
*3L 
*3Ps 

3NPs 
3P. 
3LN 
3NO 

Dates 

Aug l(}-Sep 26 
Jul 12-Aug 8 
Nova-Dec 1 
May 23-Jun 13 
Apr 9-May 9 
Jun 2Q-Ju14 
Jul 26-Jul 30 
Sep 11-15 
Jul 9-23 
Sep 13-25 
Jun 1S-Jul 10 
Nov 20-Dec 11 
Jul 4-10 
Jun 11-26 

Year 

--------------------------------------------------------------------
Groundfish 3M Jan 24-Feb 13 1980 

" 3P. Feb 28-Mar 21 
Herring *3LPs Jan 7-28 

" *3Ps Feb 4-29 
Capelio *3L Mar 3-21 

" 3P. Feb 29-Mar 12 
Shrimp *4RST Feb 29-Mar 17 

Groundfish 4RS May 1979 
" 4RS Jun 

Crabs 4T Sep 27-0ct 7 
Larval pelag1cs 4T Mar 15-30 

" 4T May 8-11 
" 4T Jun 4-7 
" 4T Jul 3-6 
" 4T Aug 6-9 
" 
" 

4T Sep 3-6 
Oct 2-5 

Groundfish 4T Sep 3-0ct 5 1979 
" 4VWX Mar 5-29 
" 4VWX Jul 3-29 
" 4VWX Oct 17-Nov 11 
" 4WX Apr 10-18 
" 4WX,5Z Mar 21-31 

Herring (juvenile) 4X Feb 3-11 
" (larvae) 4X Mar 18-Apr 6 
" (larvae and juveniles) 4X Jul 24-Aug 31 
" (larvae and juveniles) 4X Oct 31-Nov 10 

Mackerel eggs 4T Jun 12-Jul 7 
Squid 4VWX Jan 15-26 

" 4VWX Jun 5-Jul 15 
" 4VWX Aug 1-19 
" 4VWX Oct 1S-Nov 14 

Scallops 4T Jul-Sep 
" 4X Jun 18-22 
" 4X Oct 1(}-15 
" 5Z May 20-Jun 4 

Crabs 4X Feb 12-Mar 13 
" 4X May 7-17 

Shrimp 4WX Jul 9-20 
Ichthyoplankton 4VWX Jan 29-Mar 2 

" 4VWX Apr 1-28 
" 4VWX May 14-Jun 3 
" 4VWX Sep 25-0ct 13 
" 4VWX Nov IS-Dec 8 

-------~-----------------------------------------------------------
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Table 2. (Continued) 

country Type of Survey 

Canada eM) Groundfish 

Denmark (G) 

Fed. Rep. Germany 

France 

German Dem. Rep. 

Poland 

USSR 

USA 

" 
Herring (larvaej 
lchthyoplankton 

Groundfish and Shrimp 

" " " 
Cod (acoustic) 

n II 

Capelin (pelagic trawl) 
Shrimp (trawl) 

" " 
" (photo) 
" (commercial, 24 hour 

studies on diurnal vari
ation by size and sex) 

Plankton 

Groundfish 
" 
" 

Bottom trawl (random stratified) 
Herring (juvenile) 

II (larvae) 
Ichthyoplankton 

Cod survey 

Groundfish survey 
" " 

Tuna (line fishing) 
Shrimp 
Scallops 

Groundfish (random *tratif1ed) 
Groundfish (cod) 
Juvenile herring and plankton 

Ichthyoplankton survey 
Apex predator studies 

Groundfish (migration studies 
and stock assess
ment) 

Groundfish (abundance) and 
Ichthyoplankton 

Groundfish .. 
Silver hake (trawl) 

" " (") 
Atlantic saury 
Capelin (assessment) 

" (pre-recruits) 
Squid (trawl survey) 
Ichthyoplankton 

" 
" 

Plankton 

Groundfish .. 
" 

(bottom 
( " 
( " 

trawl) 
" ) 
" ) 

Area 

4WX 
4WX 
4X 
4VWX 

1C ) 1D 
1E 
1CD 
1E 
1D 
1A 
1B 
lAB 
1B 

1BC 
1D 

1C-F 
1C-F 
2J 
4x,5+6 
4X,5+6 
4X,5+6 
4+5+6 

2J,3KLM ) 3P,4R 
3Ps 
3Ps 
3MNO 
0+1 
3Ps 

0,2,3 
2J,3K 
4,5+6 

5Z 
5Z 

2J,3K-O 

2J ,3K-O 
4VWX 
5Z 
4VWX 
sz 
4VWX,5Z 
3K-O 
2J,3K-O 
4VWX 
2J ,3K-O 
4VWX 
5Z 
5Z 

4X 
5YZ 
SYZ 

Dates 

Jan 15-26 
Mar 2-29 
Mar 4-22 
Feb 5-29 

Jan-Mar ,May 
Aug ,Oct-Dec 
Jan-Mar ,Jun-Aug 
Jan-Feb,May-Jun 
Jun 
Jan-Mar 
JuI-Aug,Oct 
Jul-Aug, Oct-Dec 
JuI-Aug 
2-3 days monthly 

Ju1 
Jan-Mar,JuD-Jul 

Apr-May 
Oct-Nov 
Nov-Dec 
Sep-Oct 
Feb-Mar 
Oct-Nov 
Nov-Dec 

Jan II-Feb 28 

Mar 3-20 
Oct 8-27 
Ju1 27-Aug 13 
Sep 6-0ct 27 
Nov 1-15 

Oct-Dec 
Feb-Mar 
Apr-May 

Sep-Oct 
Oct-Nov 

Apr-Aug 

Sep-Dec 
Nov 
Oct 
Oct 
Sep 
Nov-Dec 
Apr-Jun 
Aug-Sep 
May 
Mar-Jul,Sep-Nov 
Mar-Apr,Aug-Sep 
Jun-Sep,Nov 
Jun-Sep,Nov 

Mar 26-Apr 26 
Mar 26-Apr 26 
Ju1 3D-Aug 24 

App. II 
Bio1. Surveys 

Year 

1980 

1979 

1979 

1979 

1979 

1979 

1979 

1979 
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country 

USA 
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Type of Survey 

" 
Groundfish (bottom 

( " 
( " 

trawl) 
" ) 
" ) 

Pelagics (midwater trawl) 
Shellfish (assessment) 
Scallop 

" 

Larval fish 
MARMAP I (ichthyoplankton, 

productivity, hydrography) 
II II 

" " 
" " 

MARMAP I - MOGNESS 
(ichthyoplankton, zooplankton) 

MOGNESS (zooplankton, 
ichthyoplankton) 

Primary productivity 
Gear mensuration 
Clam gear testing 
Buoy set and recovery 

II II" II 

" " " " 
" " " " 

5. Review of New Stratification Schemes 

Area 

5YZ,6A 
6ABC 
6ABC 
5Z 
5Z,6ABC 
6ABC 
5YZ 
4x,5Yz,6 
4X,SYZ 6 
4X,SYz,6 
SYZ,6 
5Yz,6 
5YZ 

5YZ 

5YZ 
5Z 
5z,6A 
5Z 
5Z 
5Z 
5Z 

Dates 

Sep 12-Nov 20 
Mar 2l-Apr 27 
Aug 13-24 
Aug 2B-Sep 7 
Jan 3-Feb 2 
MaylS-Jun 1 
Feb 14-24 
Feb 23-Mar 17 
Oct 1-27 
Nov I3-Dec 14 
May 3-29 
Jun I1-Jul 14 
Feb 26-Mar 11 

Oct 30-Nov 10 

Mar 13-22 
Ju1 9-20 
Jui 23-Aug 3 
May 22-26 
Jun 5-9 
Sep 4-9 
Dec 17-21 

Year 

The Subcommittee reviewed a very detailed stratification scheme prepared by Danish scientists for Sub
area 1 (Res. Doc. 79/VI!82). This scheme permits the flexible building of strata for surveys aimed at 
single species and will also be used to record commercial fishery data. The Subcommittee noted that 
the wide range in the areas of the stratum building blocks could inhibit the achievement of uniform 
sampling rates, but that this may be unavoidable due to the steep slopes in this subarea. It was noted 
that IIblock number" referred to in the Subarea 1 scheme corresponds to stratum number for use in the 
standard numbering system. The Subcommittee 

recommends (5) 

that the proposed stratifioation soheme for Subarea 1~ as desoribed in Res. Doo. 79/VI/82~ be adopted 
for inclusion in the groundfish surveys manual. 

Canadian SCientists reported that a line survey in Div. 2G and 2H in 1978 confirmed earlier reports of 
the unreliability of bathymetric charts covering these diviSions, and that more information is needed 
before a stratification scheme can be confidently recommended for these divisions and for Subarea O. 

6. Species Code for International Exchange of Survey Data 

The Subcommittee was informed that not all countries are presently using a species coding system for 
survey data and that some of the countries with species coding systems presently in use are not partic
ularly satisfied with them. Noting that this might be an opportune time to develop a common coding 
system to facilitate the international exchange of survey data, the Subcommittee 

recommends (7) 

that the Assistant Exeoutive Secretary contact the va1'ious laboratories to obtain t'he species codes 
presently used and~ by correspondBnce~ study the feasibility of producing a species coding system 
acceptable to all countries engaged in researoh vessel surveys in the Northwest Atlantio. 

The Subcommittee noted that collaboration with ICES might be appropriate at a later date. 

7. Processing of Survey Data 

The Subcommittee noted that little progress had been made on the pilot project, which involved the pro
cessing at the Secretariat of survey data from two Federal Republic of Germany research vessel cruises 
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in Div. 2J and 3K. For various reasons, not all of the survey data were submitted to the Secretariat 
and no processing of the data by the Secretariat was carried out. However, the available data were 
forwarded to the St. John's laboratory where it has been processed and is now in machine-readable form. 
Additionally, the Federal Republic of Germany research institute now has the capability of processing 
survey data automatically. It is not known if the Scientific Council of NAPa intends to establish a 
centralized data base for survey data, and the Subcommittee therefore agreed that no further action be 
taken on the pilot project at this time. 

8. Progress in Improving Survey Methods 

A method of estimating trawl door spread from wing spread was presented (Res. Doc. 79/VI/77). Theor
etical estimates calculated from a more complex model based on several parameters were closely approximc 
ated and predictions by the simplified method were close to experimental observations. The Subcommittee 
noted that coefficients of variation in door spread of up to 15% were observed in controlled experiments 
and anticipated greater variations in trawl performance in routine abundance surveys. Measurement of 
variations in trawl performance and corresponding refinement of survey analysis could lead to gains in 
precision in abundance estimates comparable to substantial increases in the number of sets. The Sub
committee considers that routine measurement of wing spread and head rope height is technically feasible 
and welcomes the analysis presented as a significant first step to reducing the effects of uneven trawl 
performance. 

Robust estimators of stratum mean catches using a-trimmed and a-winsorized means were examined for 
silver hake catches on Georges Bank (Res. Doc. 79/VI/9l). Trimmed estimates had lower variance than 
arithmetic means. The Subcommittee noted that, due to the asymmetry of catch distributions, the esti
mators presented were biased and that the method of choosing a tended to overestimate gains in precision. 
If the proportion of stock biomass found in dense aggregations is substantial, year to year variation in 
this proportion could mask changes in abundance when methods of analysis discounting large catches are 
used. This also applies to the use of transformed data. The Subcommittee noted that gains in stability 
of estimates must be balanced against the introduction of possible biases and recognized the value of 
the contribution in drawing attention to the scope for new analyticaJ methods. Further research into 
the application of robust estimators for asymmetrical distributions is needed. 

An analysis of a line transect photo survey for crabs was presented (Res. Doc. 79/V1/109). Means of 
adjusting observations for distance from the camera and camera axis were developed. Predicted fre
quencies compared well with observations at three stations. The Subcommittee advises scientists 
planning photographic transect surveys to consider means such as those presented to adjust for the 
biases inherent in such data. 

9. Review of Relevant Research Documents 

The Subcommittee reviewed research documents concerned with shrimp surveys (Res. Doc. 78/V1/87, 88 and 
89) and noted that the photographic data agreed quite well with the trawl survey information. Estimates 
of capelin abundance from research vessel acoustic surveys (Res. Doc. 79/11/7, 30, 31 and 34) gave 
highly variable results. Two sources of this variation were the timing of cruises and the area cover
age. There was evidence from groundfish abundance surveys in Subarea 4 of correlation between squid 
abundance and water temperature (Res. Doc. 79/11/14). It was noted that abundance estimates of squid 
from a groundfish survey in Subdiv. 3Ps (Res. Doc. 79/11/5) were not very reliable, but that such 
surveys were useful in obtaining biological information. 
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APPENDIX III. REPORT OF STATISTICS AND SAMPLING SUBCOMMITTEE 

Chairman: J. Messtorff ~pporteur: L. P. D. Gertenbach 

The Subcommittee met at Dartmouth, Nova Scotia, Canada, on 25 May 1979 to consider and report on matters 
referred to it by STACRES (see Part D, this volume, for Agenda). Scientists attended from Bulgaria, Canada, 
Cuba, Denmark, Federal Republic of Germany, France, Japan, Poland, USSR and USA. FAD was represented by the 
Secretary of the CWP, who agreed to be Rapporteur. 

The Chairman, in opening the meeting, noted that this would probably be the last meeting of the Subcomr 
mittee, and that, although it will be dealing with matters referred by STACRES, the results of the discuss
ions will be of direct concern to the Scientific Council of NAPO. The following documents were reviewed: 
Com. Doc. 79/111/4, 79/VI/ll; Res. Doc. 76/VI/93, 79/VI/119; Sum. Doc. 79/VI/l, 8, 12, 13, 14, 18, 22, 23, 
29 and 30. 

1. Review of CWP Activities Relevant to ICNAF Statistical Matters 

Noting that the Report of the 9th Session of the CWP, held at ICNAF Headquarters, Dartmouth, Canada, 
during 17-25 August 1977, had been presented at the 1978 Annual Meeting, the CWP Secretary referred 
briefly to current developments in the inter-agency STATLANT program. He indicated that a standard list 
of 3-alpha identifiers for the world as a whole had been established and incorporated in the FAO data 
base for the world list of species items, and noted that the ICNAF List of Species Items (Sum. Doc. 79/ 
VI/IS) included the 3-a1pha identifiers for the Northwest Atlantic. It was pointed out that there could 
be some difficulties in using 3-a1pha identifiers as a substitute for numerical codes. The Subcommittee 
agreed that the 3-a1pha identifiers would serve adequately the publication needs of both national and 
inter-governmental agencies, particularly where space limitation in tables necessitates the use of abbre
viated species identifiers, and would as an international standard facilitate inter-publication refer
ences and comparisons. It was thought that the extension of these 3-alpha identifiers to logbooks and 
logsheets, as originally envisaged by the CWP at its 9th Session, might be useful but only after experi
ence with their use had been gained. 

The CWP Secretary explained the reasons for postponing the 10th Session of the CWP from August 1979 to 
26 August-4 September 1980. That session is scheduled to be held in Madrid, Spain, with ICSEAF and 
ICCAT as the host organizations. The SubCOmmittee, noting that the agenda for CWP meetings was, in 
general, circulated for comment only to the representatives of inter-governmental agencies involved with 
the CWP, requested that the agenda for the 10th Session, if available to the Secretariat early enough. 
be circulated to member countries for comment well in advance of the 1980 Annual Meeting. The Subcomr 
mittee agreed that the attention of the Scientific Council of NAFD should be drawn to the CWP practice 
of including in the representation of each participating agency the following: a) a participant from 
the Secretariat responsible for statistical programs and activitiesj b) the Chairman of the appropri
ate committee concerned with statistical matters; and c) a participant from a member country (pres
ently Canada) for the Northwest Atlantic. 

The CWP Secretary indicated that FAD, in collaboration with other inter-governmental agencies, had made 
considerable progress in collecting and compiling detailed data on the nationally-used weight conversion 
factors by species and by type of processing and handling, and that it was the intention to update these 
factors every three years. The Subcommittee was informed that the data were being computerized and that 
printouts would be available by the end of 1979. The Subcommittee noted with satisfaction that steps 
are being taken to obtain the most up-to-date factors available, and, recognizing that national offices 
are urgently awaiting the publication of these data, 

recommends (8) 

that the CWP Secretary provide the ICNAF/NAFO Secretariat with the manuscript covering the conversion 
factors applicable to species caught in the Northwest Atlantic by the various countrie6~ preferably by 
the end of 1979 or early in 1980 well in advance of the 1980 Annual Meeting. 

The Subcommittee agreed that the Secretariat should distribute the information for the Northwest Atlantic 
species to enable national offices to review and comment on the factors used by the various countries. 

2. Review of ICNAF Statistical Activities 

The Assistant Executive Secretary referred to Com. Doc. 79/VI/ll. which contains a summary of the 
Commissionts research and statistical program during the past 12 months. The Subcommittee also noted 
the advance release of provisional nominal catches in the Northwest Atlantic for 1978 (Sum. Doc. 79/VI/ 
30), based on data provided by most member countries on STATLANT 2LA forms. 

The Subcommittee was informed that the failure of one country (Spain) to provide complete catch and 
effort data for its Northwest Atlantic fisheries in 1977 is the reason for the delay in publishing 
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Statistiaal Bulletin Vol. 27, which should have been printed in December 1978. It was noted that data 
for the same country was also missing from the tables of 1978 provisional catches (Sum. Doc. 79/VI/30). 
It is with great concern that the Subcommittee finds itself impelled to repeat again the need for all 
countries to recognize their national obligation to maintain adequate statistical systems that will 
expeditiously provide the data required by international organizations. Failure to provide timely and 
adequate catch and effort data has a most serious negative effect on the timely publication of data in 
the regional statistical bulletins. 

The Subcommittee took note of the concern of the Assessments Subcommittee about the inadequacy of 
advance statistics for stock assessments, such data being needed about two months before its meeting 
which has usually been held in early April. It was thought that there might be a better chance of 
obtaining more complete statistics if the meeting was held a month or two later. It was noted that 
there has been in recent years a significant increase in fishing operations during the last quarter of 
the calendar year, which could adversely affect the capability of national offices in collecting and 
processing of data required in the first quarter of the following year. 

The Subcommittee recalled that, at the 1978 Annual Meeting, Canadian scientists indicated significant 
discrepancies in some data which cast doubt on the validity and quality of the statistics of some 
countries. In response to this, the Subcommittee recommended that each member country submit to the 
Secretariat prior to the 1979 Annual Meeting a detailed description of its national system for the 
collection and processing of fishery statistics. The Subcommittee noted that, notwithstanding the 
recommendation in Redbook 1978 (page 87) and the reminders in circular letters distributed in September 
1978 and February 1979, only one country, Norway, responded to this request (Sum. Doc. 79/VI/29). The 
Subcommittee expressed the hope that other countries would supply the Secretariat with their reports in 
time for consideration at the 1980 Annual Meeting. In an effort to facilitate the acquisition of the 
reports, the SubCommittee 

recommends (9) 

that the Secretariat obtain from ICES a set of reports on national statistical systems {provided by some 
countries} and use these in urging member countries to supply similar reports reZevant to their fishing 
activities in the Northwest Atlantic. 

The Assistant Executive Secretary indicated that catches of "blue whiting" and "a1fon6inosll have been 
reported on STATLANT 2lA forms for 1978, and that it was necessary to add these two species items to 
the List of Species as follows: 

ICNAF 3-a1pha 
code Common name Scientific name Taxonomic code identifier 

140 Blue Whiting Micromesistius poutassou 1,43(04)033,01 WHB 

442 Alfonsinos Beryx spp. 1,61(02)003 ALF 

3. Review of STATLANT and other Statistical Forms 

The Subcommittee reviewed the currently used STATLANT 2LA and 2lB forms and agreed that there was no 
need to introduce changes in these forms and in the notes for their completion, except to ensure that 
references to "ICNAFII be substituted by lINAFOII when the forms are reprinted for distribution to national 
offices early in 1980 to obtain catch and effort data for 1979. The Subcommittee indicated that all 
national offices which are able to do so could submit their STATLANT 21A and 2lB data on computer print
out or magnetic tape provided that the latter is compatible with the system used in the Secretariat. It 
was noted that the Secretariat currently receives data on printouts or magnetic tapes from Canada, 
Denmark, German Democratic Republic, Norway and USAt and other countries are invited to follow this pro
cedure as soon as the volume of data to be reported justifies the use of automatic data-processing pro
cedures as an alternative to completing the actual STATLANT 21A and 2lB forms. 

The Subcommittee noted that the Scientific Council of NAFO, at its Inaugural Meeting in March 1979, 
agreed to a modification of the boundary between Subareas 0 and 1. The Subcommittee agreed that, as 
soon as charts reflecting this change received final approval, the maps and notes relevant to the co~ 
pletion of STATLANT 2LA and 2lB forms should be similarly modified. 

4. Review of ICNAF Sampling Program 

The Assistant Executive Secretary, in reference to the provisional lists of sampling data for 1977 (Sum. 
Doc. 79/VI/12), indicated that much of the required data are still missing. Noting that these data are 
scheduled for publication in ICNAF Sampling Yearbook Vol. 22 before the end of 1979, the Subcommittee 
urges that the 1977 lists be checked by national scientists aga~nst their records and any errors reported 
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to the Secretariat together with any additional data not yet submitted. The ~ubcommittee was informed 
that all sampling data for 1972-77 have been computerized and are available upon request to scientists 
and institutes involved in the Commission's work. 

The Subcommittee reviewed the "sampling efficiency" achieved in 1977 t based on the data available in the 
ICNAF data base (Sum. Doc. 79/VI/14). The Assistant Executive Secretary stated that, for technical 
reasons, the data were compiled on a quarterly basis, notwithstanding the 1978 request of the Subcommittee 
for the data to be provided on a monthly basis. This issue was again discussed, and the Subcommittee 
decided to rescind its earlier request for monthly data, indicating that quarterly data would be more 
useful in such a summary. However, it was indicated that users of the material would be able to obtain 
an improved synoptic view of the "sampling efficiency" situation in the Northwest Atlantic if the Secre
tariat could provide the quarterly information by major fishing gear categories. 

The Subcommittee reviewed Sum. Doc. 79/VI/22 (prepared in response to a recommendation of the Biological 
Surveys subcommittee at the 1978 Annual Meeting), which gives an outline of the ICNAF Sampling Program 
up to 1978. It was considered that, while this outline represents a useful compilation of current 
standards and conventions, the description of the program should be revised to reflect the changes rele
vant to the implementation of more detailed sampling requirements as indicated by the introduction of 
the two new sampling forms (CFS-l and CFS-2). It was also pointed out that the details of squid samp
ling, as adopted by STACRES at its Febraury 1978 Meeting, should also be incorporated. The Subcommittee 
requested the Secretariat to circulate an updated version of the sampling program to scientists for 
comment, with a view to further expansion and improvement. 

The Subcommittee noted that the ad hoc Working Group on Standardization of Reporting Procedures for 
Sampling Data met at Bergen, Norway, in November 1978 (Part A, this volume), and that STACRES had 
already adopted form CFS-l for general use· in reporting 1979 data. In fact, it was reported that 
some countries had already submitted some data for 1978 on the new form. The Subcommittee also noted 
that the draft form CFS-2 for age-length keys was reviewed by the Assessments Subcommittee (see page 
84) and that the suggested revisions have been included in the draft form given in Sum. Doc. 79/VI/23. 
After a careful review of the two forms, the Subcommittee 

recommends (10) 

that forms CFS-l and CFS-2, as amended and presented in Annex 1, be adopted for use in the reporting 
of aommeraiaZ Zength frequenaies (CFS-l) and age-Zength keys (CFS-2). 

The Assistant Executive Secretary reported that progress is being made in computerizing the sampling 
data available for the years prior to 1972, and indicated that a new system for computerizing data 
from the new sampling forms would be operational in the near future. 

5. -List of Fishing Vessels for 1977 

The Subcommittee noted that data pertaining to fishing vessel statistics for 1977 were given in Sum. 
Doc. 79/VI/13. The Assistant Executive Secretary pointed out that these data should have been pub
lished before the end of 1978 in the List of Fishing Vessels series, but that at the time of preparing 
the document data from Romania and Spain were not available. It was noted that data from Romania were 
now in hand thus leaving outstanding the data on Spanish vessels for 1977. 

The Subcommittee was informed that provision for the inclusion of a column to indicate the presenece 
or absence of a fishmea1 plant on board has been made for future lists of fishing vessels, but that 
this is not given in the 1977 list because requests for the data had been dispatched early in 1978 
before the recommendation had been made. 

6. Scientific Observer Program 

The Subcommittee noted the request of STACRES that it should examine in depth the specific elements of 
a proposed scientific observer program (Com. Doc. 79/111/4, Sum. Doc. 79/VI/8). It was agreed that 
detailed consideration of this matter at this time would be premature, until the views of the Scientif
ic Council and the Fisheries Commission of NAFO are clarified. However, in order to expedite consider
ation of the program later during this Annual Meeting or afterwards, should the need arise, the Sub
committee considered it desirable to establish an ad hoc working group for this purpose, and accord
ingly 

recommends (11) 

that an ad hoc working group on the scientific observer program be established, consisting of repre
sentatives from each of Canada, Cuba, Spain, USSR, USA, and any other interested countries, with Mr 
J. S. Beckett (Canada) as convener, and that the group meet as soon as possible after a decision on 
the observer program has been mack to formulate its terms of referoence. 
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7. Consideration of Standard Method of Measuring Grenadiers 

The Subcommittee reviewed two papers (Res. Doc. 76/VI/93 and 79/VI!119) dealing with possible solutions 
to the problem of a suitable method of measuring roundnose grenadier. In view of the occurrence in 
catches of numerous specimens with broken or regenerated tails, it was agreed that some suitable partial 
length measurement would be appropriate, provided that such a measurement was highly correlated with the 
total length measurement currently used. The Subcommittee considered that the limited information 
available was insufficient to use as the basis for a decision at this time, and 

recommends (12) 

that studies be undertaken as soon as possible to determine the most suitable partial length measurement 
for grenadiers and be documented for consideration at the 1980 Annual Meeting. 
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INTERNATIONAL COMMISSION FOR THE NORTHWEST ATLANTIC FISHERIES 

COMMERCIAL FISHERY LENGTH SAMPLES, 19 ___ 

Country Vessel ]lSide I National 
name no. reg. no. 

Gear Mesh size I Port or I Reported by 
(-) sea 

Date (month/day) 
Starting time of 

set (GMT) 

ICNAF Division 
Start of set I Lat. 
position Long. 

Fishing DeDth (m) 

SPECIES SAMPLED 

Catch or Landing 

Method of measuring 

Recorded meas. 

Len th interval 

lcm 2em 3cm 5_ M F M F M F M F M F 

0 16- 15 
1 18- 18-
2 20- 21-
3 22 24-
4 24- 27-
5 26- 30-
6 28- 33-
7 30- 36-
8 32- 39-
9 34- 42-
0 36- 45 
1 38- 48-
2 40- 51-
3 42 54-
4 44- 57-
5 46- 60-
6 48- 63-
7 50- 66-
8 52- 69 
9 54- 72-
0 56- 75-
1 58- 78-
2 60- 81-
3 62- 84-
4 64- 87-
5 66- 90-
6 68- 93-
7 70- 96-
8 72- 99-
9 74 102 
0 76 105-
1 78- 108-
2 80- 111-
3 82- 114 
4 84- 117-
5 86- 120-

Number measured 

Sample weight (kg) 

Catch weight (kg) 

No. for ageing I I 

M F 

App. III 
Annex 1 

I 

Form CFS-l (5/79) (See overleaf for Notes) 
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NOTES FOR COMPLETION OF FORM CFS-l 

This form 1s designed to facilitate the reporting of length frequencies for (a) several species from 
the same haul, or (b) the same species from different hauls, or (c) for species sampled at the port of 
landing. In the last case, it will not be possible to provide all of the detailed information required 
for sampling at sea. However, in order to facilitate data-processing, it is essential that all of the 
information required for each sample be entered in the appropriate spaces on the form. 

1. Year. Record the last two digits of the calendar year in the space provided at the top of the form. 

2. Country, Vessel name, Side number, and National registration number should always be recorded to 
ensure proper identification of the samples. 

3. Gear. Record the appropriate abbreviation for the gear type used, based on the ICNAF Gear Classifi
cation for reporting sampling data. In the case of otter trawls used in certain fisheries (e.g. 
squid), special modifications to the gear (e.g. off-bottom chain, off-bottom bobbin~ etc.) should be 
indicated in a note at the bottom of the form. The primary abbreviations are as follows: 

- Bottom otter trawl (side and stern) - Longlines (set) 
- Midwater otter trawl (side and stern) - Handlines and pole-lines 
- Bottom pair trawl (2 boats) - Uncovered pound nets 
- Midwater pair trawl (2 boats) - Weirs, barriers, fences, etc. 
- Seine net (Danish and Scottish seines) - Boat dredges 
- Beach seines - Harpoons 

OTB 
OTM 
PTB 
PTM 
SN 
SB 
PS 
GN 

- Purse seines 

LL 
LHP 
FPN 
FWR 
DRB 
HAR 
MISe - Miscellaneous (e.g. cast-nets and dip-nets) 

- Gillnets (set and drift) 

4. Mesh size. In the case of trawls, seine nets, gillnets and poundnets, record the effective mesh size; 
for line gears record the hook size; and for dredges record the ring size. 

5. Port or Sea. Indicate whether the samples were taken from the catch at sea or from the landing in 
port. 

6. Date. Record the month and day for each sample taken by observers at sea. In the case of port samp
ling on a trip basis, record the month and day of landing. 

7. Starting time of set. Use Greenwich Mean Time in the case of samples taken at sea; leave blank for 
port samples. 

8. ICNAF Division. Record the appropriate division (or subdivision, where applicable) for both sea and 
port samples. 

9. Start of set position. Applicable only to samples taken at sea. 

10. Fishing depth (m). Indicate the mean fishing depth for sea samples and a range of fishing depth for 
port samples. 

11. Species sampled. Record the name of the species sampled, supplemented by the ICNAF 3-digit code. If 
the 3-alpha species identifier is used, it should always be associated with the 3-digit code (e.g. 
HAD-l02 could be used to designate haddock). 

12. Catch or Landing. Insertion of "Catch" implies that the sample was taken at sea before any discarding, 
if any, had occurred, or in port with the knowledge that no fish were discarded during the trip; in
sertion of IILanding" implies that the sample was taken with the knowledge that some discarding of the 
smaller sizes of fish had occurred prior to sampling. 

13. Method of measuring. Record one of the following length measurements as appropriate: total, fork, 
~ for squid, carapace for shrimp~ shell diameter for scallops. If other methods of lengt~ 
measuring are used, please specify in a note at the bottom of the form. 

14. Recorded measurement. Record one of the following as appropriate: nearest cm, em below, nearest 
half-cm, half-cm below. 

15. Length interval. 
especially if the 
intervals, ensure 

Record the appropriate length group used (i.e. 1 cm, 2 cm, 3 cm, 5 mm, etc.), 
sheet is used to report data for more than one species. For the "1 em" and 115 
that the appropriate length groups are given in the relevant columns. 

mm" 
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INTERNATIONAL COMMISSION FOR THE NORTHWEST ATLANTIC FISHERIES 

CQt·1MERCIAL FISHERY AGE-LENGTH KEY, 19 

Country Vessel 1Side National 
name no. rell. no. 

Gear Mesh size 1port or /Reported by 
(mm) sea 

Month 1Day ICNAF -lstart of set I Lat. Fishing 
Div. Dosition LoolZ. deDth(m) 

SPECIES rsex (where Method of Recorded 
aDDlieab1e) measurina: measurement 

Check length group Sampling Catch or Structures 
in box below method landiuQ: for aa:eina: 

0 0 0 0 AGE-LENGTH KEY Insert number sam led b a e belo~) 
1em 2em 3em 5mm 

0 16- 15-
1 18- 18-
2 20- 21-
3 22- 24-
4 24- 27-
5 26- 30-
6 28- 33-
7 30- 36-
8 32- 39-
9 34- 42-
0 36- 45-

- -
2 40- 51 
3 42- 54-
4 44- 57-
5 46- 60-
6 48- 63-
7 :so:- 66-
8 52- 69-
9 54 72-
0 56- 75-
1 58- 78-
2 60- 81-
3 62- 84-
4 64- 87-
5 66- 90-

- 93-
7 70- 96-
8 72- 99-
9 74- 102-
0 76- 105-
1 f8 108-
2 80- 111-
3 82- 114-
4 84- 117-
5 86- 120-

Number of fish aged 

= = If the age-length key is based on more than one subsample, --- - record the number of subBam~leB in the box to the right 
* If indiv;~ual fish were weighed, record in the appropriate columns the number of 

weia:hed No.) and the averaee weia:ht-at-leoa:th (~). 

App. III 
Annex 1 

Average 
wei ht" 
No (oY 

>< 
fish 

Form CFS-2 (5/79) (See overleaf for Notes) 
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NOTES FOR COMPLETION OF FORM CFS-2 

The form is designed to facilitate the reporting of individual age-length samples but may also be 
used for the reporting of age-length keys based on port sampling or grouped sea samples. With reference 
to the grouping of samples, STACRES, at its Special Meeting in November 1978, recognized the practical 
difficulties of obtaining suitable age-length keys corresponding to individual length samples and recOm
mended "that data from samples taken for ageing not be combined for periods exceeding one calendar month 
or for areas greater than one ICNAF division (01' suhdivision~ where crppZiccibZe)". In order to facilitate 
data-processing, it is essential that all of the information required for each sample be entered in the 
appropriate spaces on the form. 

1. Year. Record the last two digits of the calendar year in the space provided at the top of the form. 

2. Country, Vessel name, Side number, and National registration number should always be recorded to 
ensure proper identification of the samples. 

3. Gear. Record the appropriate abbreviation for the gear type used based on the ICNAF Gear Classifi
cation for reporting sampling data. The primary abbreviations are as follows: 

OTB 
OTM 
PTB 
PTM 
SN 
SB 
PS 
GN 

- Bottom otter trawl (side and stern) 
Midwater otter trawl (side and stern) 

- Bottom pair trawl (2 boats) 
- Midwater pair trawl (2 boats) 
- Seine net (Danish and Scottish seines) 
- Beach seines 
- Purse seines 
- Gillnets (set and drift) 

LL 
LHP 
FPN 
FWR 
DRB 
HAR 
MISe 

- Longlines (set) 
- Handlines and pole-lines 
- Uncovered pound nets 
- Weirs, barriers, fences, etc. 

Boat dredges 
- Harpoons 
- Miscellaneous (e.g. cast-nets and dip-nets) 

4. Mesh size. In the case of trawls, seine nets, gillnets and poundnets, record the effective mesh 
size; for line gears record the hook size; and for dredges record the ring size. 

5. Port or Sea. Indicate whether the sample was taken from catches at sea or from the landing in port. 

6. 

7. 

Date. Record the month and day if the age-length key pertains to an individual haul; 
most representative date of the catch if the age-length key pertains to an individual 
indicate the month if the age-length key is composed of several sub samples, but in no 
subsamples be grouped over more than a calendar month. 

indicate the 
trip or landing; 
case must the 

ICNAF DiviSion. 
port samples. 
subdivision. 

Record the appropriate division (or subdivision, where applicable) for both sea and 
In no case must an age-length key consist of subsamples from more than one division or 

8. Start of set position. Applicable only if the age-length key is based on a sample from a single haul. 

9. Fishing depth (m). Indicate the mean fishing depth for individual sea samples, and a range of 
fishing depth for grouped and port samples. 

10. SpeCies. Record the name of the species sampled, supplemented by the ICNAF 3-digit code. If the 
3-alpha species identifier is used, it should always be associated with the 3-digit code (e. g. HAD-
102 could be used to deSignate haddock). 

11. Sex. Leave blank if data are not required to be reported by sex. However, separate keys (on separate 
sheets) are necessary where data are required by sex, using the designation "~I for male and "F" for 
female. 

12. Method of measuring. Record one of the following length measurements as appropriate: 
mantle for squid, carapace for shrimp, shell diameter for scallops. If other methods 
measuring are used, please specify in a note at the bottom of the form. 

total, fork, 
of length 

13. Recorded measurement. Record one of the following as appropriate: nearest em, cm below, nearest 
half-cm, half-em below, etc. 

14. Sampling method. 
~ sampling, 

Indicate whether the age-length key is based on ~ sampling, Supplemented 
or Stratified sampling. 

15. Catch or Landing. Insertion of "CatCh" implies that the sample was taken at sea before any discarding, 
if any, had occurred, or in port with the knowledge that no fish were discarded during the trip; in
sertion of "Landing" implies that the sample was taken with the knowledge that some discarding of the 
smaller sizes of fish had occurred prior to sampling. 

16. Structures for ageing. The usual entry will be either scales or otoliths, but, if any other structures 
or a combination of two or more structures are used, this should be indicated. 
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APPENDIX IV. REPORT OF ENVIRONMENTAL SUBCOMMITTEE 

App. IV 
Environmental 

Chairman: E. J. Sandeman Rapporteurs: S. A. Akenhead, J. J. Gagnon, 
R. W. Trites, K. Sherman 

The Subcommittee met at Dartmouth, Nova Scotia, Canada, during 23-25 May 1979 to consider and report 
on the various matters referred to it by STACRES (see Part D, this volume, for Agenda). Scientists attend
ed from Bulgaria, Canada, Cuba, Denmark, Federal Republic of Germany, France, Japan, Poland, USSR and USA. 
The following meeting documents were reviewed: Res. Doc. 79/11/7, 9, 30, 37; 79/VI/52, 56, 58, 75, 80, 
93, 94, 95, 96, 97, 100, 105, 106, 112, 114, 115, 116, 117, 118; Sum. Doc. 79/VI/19, 25, 26, 27, 28. 

1. Results of Meetings of ad hoe Workins Group on Flemish Cap Project 

The Subcommittee noted that the Working Group met during the present meeting and also at the time of 
the meeting of the Assessments Subcommittee in St. John's, Newfoundland, Canada (2-3 April 1979). At 
these meetings, progress to date was reviewed as well as preliminary research plans for the remainder 
of 1979 and for 1980 (see Annex 1). 

It was noted that extensive oceano logical and biological observations were made on or near the Flemish 
Cap by Canada and USSR in the latter part of 1978 and early 1979. In addition, the regular oceano
graphic surveys by the US Coast Guard were carried out and were supplemented by the deployment of 
satellite-tracked drogued buoys. The Subcommittee reaffirmed its support for this most valuable exer
cise, and 

recommends (13) 

that the Convener of the ad hoc Working Group on the Flemish Cap Project conVene a meeting of a small 
group of scientists working on the project to undertake an in-depth examination of the data obtained 
in 1978 and 1979~ and~ using these results and following the general strategies developed at the 
meeting in MUTmansk (ICNAF Redbook 1977~ pages 83-86) and the plans considered at the meeting of the 
Working Group in Bonn (Res. Doc. 78/VI/80) .. to assemble a detailed plan for a well-coordinated 
sampling scheme for 1980. 

2. Report of Progress on Gulf of Maine-Georges Bank Project on Herring 

The Subcommittee was informed that Dr M. D. Grosslein, Task Force Leader of the Larval Herring Program, 
expressed his regrets for being unable to attend the present meeting. However, a document summarizing 
the activities and results of the long time-series of observations was presented and reviewed (Res. 
Doc. 79/VI/112). It was noted that the larval herring survey program, which has been carried out on 
an international cooperative basis since 1971, was continued, with surveys conducted by vessels of 
Federal Republic of Germany, Poland, USSR and USA, and collections made of larval herring and associated 
oceanographic measurements over the standard Gulf of Maine-Georges Bank station grid. 

A major international multi-disciplinary, multi-ship larval herring patch experiment was oonducted from 
mid-October to early November 1978 in the Georges Bank-Nantucket Shoals area. The principle objective 
of the study was to identify and map the distribution of an isolated patch of herring larvae, in order 
to obtain information on larval growth, mortality and dispersion in relation to changes in the biologi
cal and hydrographic conditions. During the first 16 days, operations were conducted on the northeast 
part of Georges Bank, with the deployment of current meters by Canada (3) and the USA (3) and extensive 
plankton sampling, but no larval herring patches were found. Following a detailed study of chaetognath 
distribution in the area, operations were shifted to the Nantucket Shoals area where a patch of herring 
larvae was located by the Polish research vessel Wiecano, which was covering a wide grid of stations in 
the Georges Bank-Nantucket Shoals region. Micro-distribution studies in horizontal and vertical vectors 
were made of larval herring, their prey and predators, and micro-hydrographic conditions by the research 
vessels Albatross IV .. Dawson .. Lady Hammond~ Anton Dohrn .. and Atlanti8 II. Information on the meso-scale 
distributions of larval herring and their environment was obtained by research vessels operating over 
the entire Gulf of Maine-Georges Bank station network, including the Belogorsk.. Canso Condor and 
Wieczno. A detailed account of the preliminary results of this study is given in Res. Doc. 79/VI/116. 

The Subcommittee noted that an extremely valuable time-series (10 years) of biological and oceanographic 
data was now available. most of which is in machine-readable form, and considered that the time was now 
ripe for a concentrated, cooperative international effort toward analyzing this extensive data base. 
Consequently, the Subcommittee strongly 

recommends (14) 

a) that the Task Force on the Larval Herring Program be reconstituted to undertake the analysis of 
the extensive data aBsembled from the Gulf of Maine-Georges Bank area~ with the foZZowing terms 
of reference: 
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iJ the Task Force will determine the most appropriate and desirable methods of study and carry 
out such studies through the year with the goal of presenting the results to the Soientific 
CoW'wit of NAFO at its 1980 Annual Meeting; 

ii) the Task Force will analyze the data collected over the 10 yeaPs of the surveys and the data 
collected during the patch study in 1978, incorporating in the study such additional environ
mental data that are available; 

iii) the Task Force should also consider the matter of continuing field work and make recommenda
tions to the Saientific Counail of NAPO; and 

b) that a USA scientist from the Northeast Fisheries Center, Woods Hole, will be the convener of the 
Task Force. 

It is anticipated that at least three meetings of the Task Force will be required to carry out the work. 
The first meeting should be convened at the Narragansett Laboratory as soon as possible to organize 
the study and begin analysis of the data. It was agreed that the name of the Task Force leader should 
be communicated to the Secretariat as soon as possible and that the leader would attempt to assemble a 
team of scientists by contacting those who have a special interest or have been directly involved in 
the project. The Secretariat was requested to keep members of STACRES and the Scientific Council of 
NAFO informed as the study is being organized. 

3. Review of Environmental Conditions in the ICNAF Area during 1978 

The Subcommittee noted that MEnS has made further progress toward the production, prior to the Annual 
Meeting, of an annual summary and an assessment of environmental conditions (Res. Doc. 79/VI/1l8), and 
indicated its endorsement of this approach. However, the need for the prompt submission of data was 
emphasized if the report is to achieve its full value. The following highlights of environmental con
ditions are based on the MEDS summary and augmented by information from various meeting documents and 
oral presentations. 

a) Subarea 1 

Physical oceanographic data are available for several of the standard sections off West Greenland, 
with the Fylla Bank section having been occupied most frequently (Sum. Doc. 79/VI/27; Res. Doc. 
79/VI/80). The relatively high temperatures observed in the upper layer west of Fyl1a Bank during 
the latter part of 1977 were also observed in January 1978, but thereafter the temperatures seem 
to have been lower than those observed in 1977. It was noted that the temperature of the deep 
water layers west of Fyl1a Bank was dominated by warm water of the Irminger Current, although not 
so pronounced as in 1977. In July, the mean temperature of the upper 500 m was 0.2loC higher than 
the mean for the warm period of 1950-66 but decreased to normal levels by the end of the year. 
Attention was drawn to the two occupations of the Fy11a Bank section in December, which show rather 
striking differences. For example, the depth and thickness of the >5°C water was markedly differ
ent. A computation such as the mean temperature in the upper 500 m shows as much within-month 
variation as is usually reported for year to year variations. 

b) Subarea 2 

Environmental conditions were reported by Canada (Res. Doc. 79!VI/118; Sum. Doc. 79/VI!19), 
France (Sum. Doc. 79/VI/26), and USSR (Res. Doc. 79/VI!106; Sum. Doc. 79/VI!25). France report
ed unusual ice conditions in January, in that open water was observed northward to the southern 
slope of Hamilton Bank. Canada reported that the total volume of cold water of the Labrador 
current, observed for the Seal Island section in August, was significantly less than the 1951-71 
average as reported by Templeman (see ICNAF Spec. Publ. No. 10, page 17). Also, bottom tempera
tures were observed to be much higher than in 1977 and significantly higher than the 1951-71 
average. USSR observations indicated positive anomalies in temperature for the offshore branch of 
the Labrador Current, with maximum positive anomalies recorded for its nucleus throughout the 
winter, spring and summer periods. The autumn period showed a return to more normal conditions. 

c) Subarea 3 

Environmental data, reported by France (Sum. Doc. 79/VI!26), Canada (Res. Doc. 79!Vl/118 and Sum. 
Doc. 79/V1/19), Cuba (Res. Doc. 79/11/7 and 9), and USSR (Res. Doc. 79/11/30 and 79/V1/106, and 
Sum. Doc. 79/VI!25) indicated that conditions in Subarea 3 were similar to those recorded for Sub
area 2. The total volume of the cold Labrador Current water in July-August for the Bonavista 
(northwest) and Flemish Cap standard sections was significantly less than the 1951-71 average. 
Surface temperatures in the Grand Bank, Flemish Cap and inshore areas, as well as the bottom tem
peratures on the western slope and the plateau of the Grand Bank, were observed to be much higher 
in 1978 than in 1977, even though 1977 was reported to be an unusually warm year (ICNAF Redbook 
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1978, page 95). USSR observations supported these results by showing high positive temperature 
anomalies in the 200-500 m layer in Div. 3L and 3N. France also indicated that autumn bottom 
temperatures in Subdiv. 3Ps were high compared to previous years. 

d) Subareas 4 and 5 

Environmental data for 1978 were reported by a number of countries (Res. Doc. 79/11/37; 79!VI/56, 
58. 75, 93, 94, 95, 96, 97; Sum. Doc. 79/VI/25). Monthly maps of surface temperatures by 1° rec
tangles for the Northwest Atlantic, prepared by the Atlantic and Pacific Environmental Groups, 
reveal that temperatures were generally lower than the long-term mean (1948-67) during the first 
half of the year. Observations from a survey by Cuba on the Scotian Shelf in July showed that 
surface tempertatures were higher in 1978 than in 1977 while the opposite trend was noted for 
bottom temperatures. The intrusion of warm water along the slope south of Western Bank was less 
in 1978 than in 1977. Surface salinities were reported to be lower in 1978 than in 1977, indicat
ing a greater flow of low salinity water from the Gulf of St. Lawrence. 

The role played by Gulf Stream eddies and the changing position of the slope-water front in deter
mining hydrographic conditions on the shelf were noted (Res. Doc. 79/VI/94, 97). Off Georges Bank, 
the front was more onshore than average during early early March but moved offshore as the month 
progressed, and from April through June it was much farther seaward than average. Two large 
excursions in May and June may have been related to the development of the large amplitude meanders 
in the Gulf Stream off Georges Bank during this time. In early July, the front moved shoreward 
but still stayed seaward of the 1973-77 mean position until mid-October. This shoreward movement 
is, at least partly, related to the presence of eddies. A large offshore excursion in September 
is possibly related to the offshore meandering of the Gulf Stream and the absence of eddies. This 
offshore meandering of the Gulf Stream, in forcing slope water onto the shelf and in drawing slope 
water away from the shelf, may be of paramount importance to successful year-class production, 
particularly in the region from the Scotian Shelf southward. 

4. Review of MEDS Progress Report for 1978/79 (Res. Doc. 79/VI/118) 

a) Data inventory for 1978 oceanographic stations in ICNAF Area 

The Subcommittee noted that responses to the inventory form, approved for use at the 1977 Annual 
Meeting, modified at the 1978 Annual Meeting, and distributed to all member countries by the 
Secretariat, were received from Canada, Denmark, Federal Republic of Germany, Poland, USA and 
USSR. A list of temperature and salinity data collected but not yet submitted by season and ICNAF 
subarea is given in Table 1. There was a substantial increase in data reported as collected in 
1978 compared with 1977. A total of 5,206 stations of temperature-salinity and 5,736 stations of 
temperature observations were reported for 1978, compared with observations from 2,561 and 1,630 
stations respectively for 1977. Additionally for 1978, 1,691 temperature-salinity and 1,630 
temperature stations have already been received and processed for 1978. Recognizing the consider
able improvement from 1977 to 1978, but noting that the inventory is still incomplete, the Sub
committee supported the continued use by all member countries of the inventory forms distributed 
early in the year by the Secretariat. 

Table l. Oceanographi c data reported as collected during 1978 within the ICNAF area but not yet submitted 
to MEDS. 

Sub- Number of stations Sub- Number of stations 
area Country Season Bottle MBT/XBT CTO area Country Season Bottle MBT/XBT CTO 

0,1 Canada/BIO 3 64 4,5 Canada/BID 4 6Bl 
1 Denmark/GF 1 10 4,5.6 USA/NMFS 1 342 727 31 
1 Denmark/GF 2 7 4,5.6 USA/NMFS 2 481 655 43 
1 Denmark/GF 3 22 4,5,6 USA/NMFS 3 443 1197 40 
1 Denmark/GF 4 6 4,5,6 USA/NMFS 4 450 709 34 
1 ,2 FRG/8F 4 41 2 50 5 Poland/MIR 2 30 
2 Canada/BID 1 130 5 Poland/MIR 4 55 244 
2 Canada/BID 4 22 5,6 USSR/ATL 1 179 179 
3 Poland/MIR 2 32 83 5,6 USSR/ATL 2 1015 1122 
3 Canada/BID,MEM 2 39 56 5,6 USSR/ATL 3 154 535 
3 Canada/BID 4 7 5,6 USSR/ATL 4 208 
3,4.5 FRG/BF 4 148 292 6 Poland/MIR 2 14 
4 Canada/BID 1 17 6 Poland/MIR 4 52 
4 Canada/BID 2 70 
4 Canada/BID 3 224 TOTALS 3445 5736 1761 

BIO Bedford Institute of Oceanography MBT Mechanical bathythermograph 
GF Gr;nlands Fiskeriunders~gelser XBT Expendable bathythermograph 
BF Bundesforschungsanstalt Fischerei eTO Conductivity Temperature Depth 
MIR Morski Instytut Rybacki Season 1 - January-March 
MEM Memorial University of Newfoundland 2 - April-June 
NMFS National Marine Fisheries Service ~ - July-September 
ATl - AtlantNIRD 4 - October-December 
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b) Data received and processed for 1978 

A total of 1,691 bottle stations and 2,482 bathythermograph stations collected during 1978 have 
been received and processed (Table 2). Oceanographic data were submitted to MEDS directly by 
Cuba, Denmark and USSR in time for them to be merged with data collected by Canada and used 
in preparing an overview of environmental conditions in the ICNAF Area for 1978 (Res. Doc. 79/VI/ 
118). A total of 65 station position cruise tracks were also presented for 1978. Track numbers 
1 to 46 in Table 2 are of bathythermograph cruises by Canada, numbers 47 to 53 are of bottle 
observations submitted to MEDS by member countries, and numbers 54 to 65 are of bottle observations 
by Canada, the majority of the latter being surface and bottom temperature-salinity observations 
only. 

Table 2. Oceanographic data from the ICNAF area received and processed by MEnS for 1978. (Track chart numbers refer to Figures 
in Res. Doc. 79/VI/1l8.) 

Track 
chart 

no. MEOS ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

180378001 
180378002 
180378003 
180378004 
18037800S 
180378006 
180378010 
180378011 
180378012 
180378013 
180378014 
180378015 
180378016 
180S78001 
180S78002 
180S78003 
180578004 
180S78005 
180578006 
180578007 
180578008 
180578009 
180578010 
180578011 
180578012 
180578013 
180578014 
180578015 
180578016 
180578017 
180578018 
180578019 
180578020 

1 2J,3K,L,Ps.4Vs.W 
2 2J.3L,Ps,4Vn 

Dates 

Feb 15-Mar 1 
Mar 12-19 
Mar 1S-Apr 2 
Apr 8-11 
May 16-24 
May 17-Ju1 14 
Ju1 9-19 
Ju1 23-31 
Aug 1-3 
Aug 9-16 
Aug 16-20 
Aug 20-Sep 1 
Aug 22-30 
Jan 14-24 
Feb 2-13 
Feb 23-28 
Apr 6-14 
May 6-17 
May 26-Jun 8 
Jun 15-27 
Ju1 28-Aug 12 
Jan 26-27 
Jan 27-Feb 13 
Feb 20-25 
Apr '1-13 
May 5-15 
Jun 13-Jul 3 
Ju1 7-21 
Ju1 3D-Aug 31 
Jan 14-Feb 1 
Feb 11-16 
Feb 26-Mar 18 
Jun 16-26 

No. of stations 
Track 
chart ICNAF 

Div. Bottle BT no. MEDS 10 

4X 
4X.W 
4X ., 
'T 
4X.W,V 
4X.W 
4W.V 
4, ., 
4X 
4W 
4X 
3L 
Jp, 
Jp, 
Jp, 
3L 
3N,O 
3N.0 
2J.3K.L,M,O 
3l,M 
3l.M 
2J 
3L 
30 
30 
3L.H,O 
2J,3K.L.N 
Jp, 
Jp, 
Jp, 
3K 

44 
22 
94 
19 
60 

326 
83 
64 
22 
48 
82 
91 
23 
10 
12 
43 
60 
96 
80 
89 

126 
13 

118 • 10 
68 
93 
69 

160 
17 
4 

32 
9 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
.5 
46 
47 
48 
49 
50 
51 
52 
53 

" 55 
56 
57 
58 
59 
60 
61 
62 
63 
6' 
65 

3 Oct 15/77 to Jan 12/78 
4 Nov 26/77 to Feb 27/78 

183078001 
183078002 
183078003 
183078004 
181878001 
181878002 
181878003 
181878004 
181878005 
181878006 
181878007 
181878008 
181878009 
26--79002 
CU--79001 
CU--79002 
90PE78001 
90PH78001 
90--79001 
90PE79001 
180378001 
180378002 
180378003 
180378006 
180378009 
180378010 
180378011 
180378012 
180378014 
180378016 
180378020 
180578009 

Dates 

AU9 2-6 
Oct 17-20 
Ju1 11-12 
Nov 13-14 
Feb 27-Mar 16 
Jan 13-Mar 16 
Jan 11-Feb 28 
Jan 5-19 
Jan 21-27 
Feb 1-15 
Mar 11-23 
Mar 15-17 
Mar 17-23 
Jan 2-May 19 
Ju1 16-23 
Ju1 4-14 
Oct 1S-Jan 12 3 

Nov 26-Feb 27" 
Sep I-Oct 1 
Sep 6-Oec 21 
Feb 15-Mar 1 
Mar 12-19 
Mar 15-Apr 2 
May 17-Jul 14 
Ju1 2-6 
Jul 9-19 
Ju1 23-31 
Aug 1-3 
AU9 16-20 
Aug 21-30 
Nov 1- 7 
Jan 25-27 

ICNAF 
Div. 

No. of stations 

4T 
'T 
4T 
.T 
6C 
6e 
4X 
2 to 41 
4X,5Zw 
2 to 42 

3L,O,4W 
4X 
4' le,n 
4W.X 
3l,N,0 
o to 35 
3K,L,H,N,O 
3K.L,O 
2J,3K 
4' 
4W,X 
4X 
4V.W,X 

'T 4W,X 
4V,W 
4X 
4X 
4X 
4X 
3L,M 

TOTALS 

Bottle BT 

30 
40 
32 

102 
291 
40 
66 
62 
22 

113 
395 

24 
B4 
64 
22 

115 
61 

115 
13 

97 
91 
12 
8 

24 
63 
26 
20 

2 
20 
15 
4 
9 

1691 2482 

5 OB.2G,H,J.3K,M 

Table 3 sutmnarizes the ICNAF Standard Section (ICNAF Se'l. Papers No.3) occupations from the 
cruises listed in Table 2. Member countries are urged to check their national data banks to 
ensure that all historical data for the ICNAF Standard Sections have been submitted to MEDS and 
any outstanding data should be submitted as soon as possible. It was noted that MEDS will en
deavour to acquire the data listed in Table 1 from the designated national representatives. The 
Subcommittee reaffirms its interest in having MEDS attempt to summarize environmental conditions 
in the Northwest Atlantic prior to the next Annual Meeting. 

c) Historical data acquisition from USSR 

MEDS reported that some of the data listed in Res. Doc. 77/VI/52 have been received from World 
Data Centre B in Moscow and have been incorporated into the MEDS data bank. However, included 
with these data was a comment that data from the Prot8ion~ Pel'sey III~ Ayaks and Odyssey cruises 
in 1975 were not available for exchange and were not held by World Data Centre B in Moscow. MEDS 
did not know why the data were unavailable but reaffirms its interest in acquiring the data. The 
Subcommittee agreed that such a large historical series of oceanographic information was indis
pensible and that MEDS should continue its efforts to acquire the data. In this regard, the Sub
committee 
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Table 3. List of ICNAF standard sections for which 1978 data has been 
processed by MEDS. (Track chart numbers refer to Appendix 
Figures in Res. Doc. 79/VI/1l8.) 

App. Track 5ub- Data 
chart No. area MEOS LO Dates Sect; on type 

6 1 26--79002 Jan 2 Fy11a Bank T.S 
7 1 26--79002 Feb 8 Fyl1 a Bank T,S 
8 2 180578008 Aug 4-5 Seal Island T 
9 2 90PE79001 Nov 6-7 Seal Island T,S 

10 3 90PH78001 Jan 1-5 Coast Guard 4 T,S 
11 3 90PH78001 Jan 8 SW Grand Bank T,S 
12 3 90PH78001 Jan 12-13 Flemish Cap T,S 
13 3 180578009 Jan 26-27 Flemish Cap T 
14 3 180578009 Jan 26-27 Flemish Cap T 
15 3 180578008 Jul 28-30 Flemish Cap T 
16 3 180578008 Aug 2 Bonavista SE T 
17 3 180578008 Aug 3 Bonavista NW T 
18 3 180578008 Aug 6-7 White Bay T 
19 3 180578008 Aug 8 Bonavi sta Sill T 
20 3 180578008 Aug 11 SW Grand Bank T 

recommends (1S) 

that MEDS liaise directly with the USSR nationaZ representative (Dr V. Ponomorenko) in an effort 
to rectifY the situation concerning the availabiZity of USSR oceanographic data for the Northwest 
Atlantic from cruises of Protsion. Persey III) Ayaks and Odyssey in 1975, and to report on progress 
at the 1980 Annual Meeting. 

d) MEDS involvement with the Flemish Cap Project 

In 1977, the ad hoc Working Group on the Flemish Cap Project had identified the need for the 
rapid exchange of oceanographic data by member countries participating in the experiment. It was 
agreed that IGOSS (Integrated Global Ocean Station System) would be used for the exchange of 
real-time data, and MEDS further proposed that it would provide graphic products of the data 
transmitted during the course of the experiment. After the installation in MEDS of a Global Tele
communications System (GTS) link in the autumn of 1978, MEDS has maintained a data bank of all 
data received over this network. From these data, graphic data products for the Flemish Cap, as 
outlined in ICNAF Redbook 1978, have been produced after the end of each cruise. The primary 
purpose of these products was to provide to all participants a quick analysis of the data from 
each cruise in order to aid in the planning of subsequent cruises. 

MEDS reported that the quality of the IGOSS data was initially very poor because of the infrequent 
prior use of the communications system and inexperienced communications operators. However, these 
have been improved to the extent that an error of only 1% may be attributed to message handling 
by the communications system. The majority of the errors now appear to originate from on board 
the ship, due to lack of proper adherence to IGOSS codes and improper structure of the IGOSS radio 
messages. It noted that an "Instruction Manual for Radio Transmission of Oceanographic Data using 
BATHY/TESAC Formats" (J. Gagnon, April 1979), which should help to reduce these sources of error, 
is now available. MEDS also plans to produce a technical data report of all IGOSS data from 1979 
Flemish Cap cruises prior to the 1980 Annual Meeting. The Subcommittee noted the progress made 
in using the IGOSS network for the exchange of basic oceanographic data and encouraged its contin
ued use by member countries. 

e) National Representatives for Data Exchange 

The Subcommittee was informed of two changes in the list of national representatives responsible 
for reporting to MEDS the oceanographic data collected within the Northwest Atlantic. The up-
dated list is as follows: Canada (J. Gagnon); Cuba (J. Gomez); Denmark (P. Kanneworff): France 
(G. Stanislas); Federal Republic of Germany (D. Kohnke); German Democratic Republic (B. Schreiber); 
Japan (F. Nagasaki); Norway (R. Leinebo); Poland (to be named); USSR (V. Ponomorenko); UK (P. 
Edwards); and USA (R. Ochinero). 

5. Standard Oceanographic Sections and Stations 

Attention was drawn to the fact that the depths of some stations (published in ICNAF Bel. Papers No.3) 
are erroneous due to inadequate depth contours on the charts used. It was agreed that, whenever new 
information based on actual observations becomes available, the Secretariat should be informed so that 
the necessary changes can be made in the master list and circulated to participating countries. It was 
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noted that small errors may be present in one or more of the stations on the Seal Island section. Dr 
R. W. Trites agreed to check these and report any changes to the Secretariat. 

6. Plankton Studies 

The Subcommittee noted that no data from the Continuous Plankton Recorder Survey Program were reported 
at this meeting. The coordinator of the program (G. A. Robinson) in a letter to the Secretariat 
indicated that great difficulty was experienced in maintaining the sampling in the western Atlantic in 
recent years and that a decision had been made to concentrate on maintaining coverage of the eastern 
Atlantic. 

The Subcommittee reviewed a paper on the results of a joint canada-USSR study on silver hake spawning 
efficiency and the distribution and abundance of eggs, larvae and juveniles in relation to environ
mental conditions in the Scotian Shelf area during August-October 1978 (Res. Doc. 79/VI/lOO). Water 
temperature was measured and zooplankton and ichthyoplankton were sampled at 148 standard stations 
during two sequential surveys in August-September 1978. Charts showing the distribution of eggs and 
larvae were presented and these support the conclusion that spawning lasts through September in the 
Sable Island Bank area and ends about mid-September in the Banquereau Bank area. An estimate of 135 
larvae per square mile was derived as an abundance index of silver hake larvae over the total area of 
the Scotian Shelf. 

The Subcommittee reviewed a paper on investigations of larvae and pre-recruits of capelin in the North
west Atlantic during September carried out by USSR scientists on the research vessel Gemma (Res. Doc. 
79/VI/105). This represented a first examination of the distribution of larval capelin in the offshore 
areas of Div. 3K and 3L as well as in the ~orthern patts of Div. 3N and 30. Larvae of 13-26 mm in 
length were obtained at many of the stations in Div. 3K and 3L. Although it was recognized that the 
survey did not extend far enough offshore to include the whole range of larval distribution, the study 
provides most useful information for the planning of future work on the distribution and abundance of 
capelin larvae off eastern Newfoundland. 

7. Other Matters 

The Subcommittee draws the attention of STACRES to three important papers by USA scientists (Res. Doc. 
79/VI/1l4, 115 and 117), illustrating some of the results that are beginning to appear from the exten
sive ~ (Marine Resources Monitoring, Assessment and Prediction) Program. This extensive eco
system program is conducted by the US National Marine Fisheres Service on the continental shelf from 
southwestern Nova Scotia to Cape Hatteras, with investigations focussing on a broad spectrum of studies 
dealing with linkages among plankton production. benthos production, and the influence of the environ
ment on the productivity of fish resources, in addition to the systematic monitoring of fish, plankton 
and benthos in relation to the marine environment. This program has directed considerable effort 
toward understanding the processes controlling larval survival. A number of key papers (available from 
the National Marine Fisheries Service Laboratory~ Narragansett, Rhode Island~ USA) has been prepared 
on time-scale studies of important processes (recruitment, phytoplankton production, and predator-prey 
relationship among the principle species). It was pointed out that a significant gap still exists in 
understanding and evaluating the processes involved in secondary production. 

It was noted that ICNAF, like all organizations concerned with the management of fisheries, has long 
recognized the desirability of managing fisheries on a multi-species or ecosystem basis, and it is 
most encouraging to see that the data base from these ecosystem studies has now evolved to a stage 
where mUlti-species models may be developed which might have immediate relevance to fisheries manage
ment. The Subcommittee notes these valuable contributions and encourages participating countries to 
submit documents on this very relevant topic. 
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ANNEX 1. REPORT OF AV HOC WORKING GROUP ON THE FLEMISH CAP PROJECT 

App. IV 
Annex 1 

Convener: R. Wells Rapporteur: S. A. Akenhead 

The Working Group met at Dartmouth, Nova Scotia, Canada, on 23 May 1979 to review research activities 
on the Flemish Cap in 1978 and early 1979. 

1. Review of Report of April 1979 Meeting of the Working Group 

The Working Group reviewed and adopted the draft report of its meeting at St. John's, Newfoundland, 
Canada, during 3-4 April 1979 (Sum. Doc. 79/VI/28). That report summarized research activity on the 
Flemish Cap since the time of the 1978 Annual Meeting (see ICNAF Redbook 1978, page 99). The Convener 
noted that research activity by Canada, Cuba, Poland, USSR and USA was more extensive in 1977 and 1978 
than had been anticipated when the project was initiated at the 1977 Annual Meeting. He indicated that 
agreement had been reached on the three standard oceanographic sections for the Flemish Cap study: 
the 47°N section, the USSR 7A section, and the proposed NW-SE section. He reiterated the recommenda
tions that there should be increased intensity of commercial fishery sampling, and that oceanographic 
data be transmitted upon collection to MEDS through the lGOSS system. 

2. Review of Work Since the April 1979 Meeting 

a) Canada. Two trips of the R/V GadUs Atlantica in the spring of 1979 resulted in three occupations 
of the 47°N section and the recommended grids and one occupation of the NW-SE transect. STD and 
chlorophyll data were supplemented by a study of nitrate, nitrite, phosphate, oxygen, and primary 
productivity. Bongo tows for larval fish and plankton yielded a great number of redfish larvae, 
approximately 30 large cod larvae, and only rarely other species, including American plaice and 
Anmodytes larvae. 

Four drogued buoys were released on Flemish Cap and tracked by satellite. Two were set in January 
1979 and they remained on the bank for 34 and 21 days. They each made one revolution before 
leaving the bank at the same time, probably due to a storm which affected the surface water move
ment. Their tracks are illustrated in Sum. Doc. 79/VI/28. The other two buoys were deployed in 
March 1979. One stayed on the Flemish Cap for 43 days before meandering off over deep water, 
while the other was still on the bank after more than 70 days. 

A cruise, planned for 5-22 July 1979, will involve the recovery of four current meters and the 
deployment of another for six months, as well as a STD survey and the deployment of drifting 
buoys. 

b) Cuba. No work in 1978 was possible due to the refit schedule of the research vessel. 

c) Poland. No activity on Flemish Cap is scheduled for 1979 due to research commitments in other 
areas. However, the data from the R/V Wieezno cooperative cruise in May 1978 have nearly all been 
analyzed. 

d) USSR. Some 800 oceanographic stations were occupied, including the standard sections (47°N, US 
Coast Guard 3, and NW-SE transect) and an additional section along 45°W. The extensive oceano
graphic and ichthyoplankton work was carried out by the research vessels p~ot8ion (February, May
July 1978), Pe~8ey III (July-August 1978), Suloy (spring 1979), and Gamma (March 1979). In 
addition, bottom trawl surveys were carried out in early 1978 and 1979 by Persey III and Suloy. 
It was noted that the R/V Gemma will occupy the Flemish Cap oceanographic stations as often as 
possible during August-November 1979. 

e) USA. There are nine current meter arrays (total of 14 meters) in the US Coast Guard International 
Ice Patrol sections AlB and A3A south of Flemish Cap. The R/V Gadus Atlantica supplemented these 
occupations by a STD survey in May. A program of air-dropped transmitting drogued buoys, begun 
in August 1978, included deployment in the Flemish Cap region. Three were dropped in early 1979 
and two more are planned before July. In 1980, 15 to 18 of these instruments will be deployed. 
A research document describing the tracks of these drifting buoys will be forthcoming. Part of 
the International Ice Patrol program involves the gathering of information on the "eastern branch" 
of the Labrador Current to the north of Flemish Cap. 

3. Use of lGOSS System 

The Working Group noted that transmissions via the lGOSS system in 1979 were made by Canada (R/V 
HudSon) in January (133), Canada (R/V GadUs Atlantica) in January (74), March (19) and May (59), and 
USSR (Gemma) in April (46) and May (79). Oceanographic data from the US Coast Guard are being entered 
into the world data system through NODC. 



- 108 -

4. Review of Current Results and Analyses 

The Working Group reviewed the paper by Borovkov and Kudla (Res. Doc. 79/VI/S2). The reported Cessa
tion of the Flemish Cap gyre, possibly due to a storm, was of interest. 

Geostrophic circulation maps for the area from Labrador to south of the Grand Bank showed the average 
long-term patterns of the Labrador Current and the Gulf Stream in the May-July period. 

It was noted that there was as yet no adequate archiving system for the data on drifting buoys. It 
was pointed out that the positions of the buoys, as transmitted by satellite, were adjusted using a 
smoothing technique. 

The 40D-m isobath was proposed as the boundary of Flemish Cap, based on the distribution of Iniomi and 
copepoda. It was suggested that higher temperatures allowed earlier development of phytoplankton in 
the gyre. It was noted that net clogging was not a problem in shallow water but was a problem both 
north and south of the Flemish Cap. 

Concern was expressed that the low spawning stock of cod on Flemish Cap would lead to continued low 
abundance of cod larvae in the immediate future. However, it was pointed out that there appears to be 
no distinct relationship between stock size and larval abundance, as the large 1973 year-class was 
derived from a small spawning stock. 

5. Future Work 

The need for detailed planning of future work was emphasized, particularly with regard to the formu
lation of hypotheses and precise objectives and to the time of research vessel cruises. Consequently, 
the Working Group recommends that the Convener should arrange a meeting of a small group of scientists 
involved in the Flemish Cap Project to undertake an in-depth examination of the data obtained in 1978 
and 1979. and, following the general strategies developed at the Murmansk Meeting (ICNAF Redbook 1977, 
pages 83-86) and the plans considered at the 1978 Annual Meeting (Res. Doc. 78/VI/80), to assemble a 
detailed plan for a well-coordinated sampling scheme for 1980. 
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APPENDIX V. REPORT OF JOINT SESSIONS OF ASSESSMENTS AND BIOLOGICAL SURVEYS SUBCOMMITTEES 
ON COMMERCIAL FISHERY ABUNDANCE INDICES 

Convener: W. G. Doubleday 

The Assessments and Biological Surveys Subcommittees met jOintly on 5 April 1979 at the Newfoundland 
Environment Center, St. John's, Newfoundland, Canada, and also on 23 May 1979 at Dartmouth, Nova Scotia, 
Canada, to evaluate commercial fishery indices of abundance, in accordance with the recommendation of 
STACRES at the 1978 Annual Meeting (ICNAF Redbook 1978, page 39). Participants attended from Canada, Cuba, 
Denmark, Federal Republic of Germany, France, German Democratic Republic, Japan, Norway, Poland, USSR and 
USA. The Convener noted that, as a result of discussions between the Assistant Executive Secretary, the 
Chairman of the Assessments Subcommittee and himself and in order to minimize the workload on individual 
experts, scientists were requested to examine the precision and accuracy of commercial fishery indices of 
abundance and include such information in documents on stock assessments for the April 1979 Meeting, as 
specified in a circular letter distributed in January 1979. Two papers were available for consideration 
at the first session of the Joint Meeting and two were documented for the second session. It was indicated 
that the short interval between the receipt of 1978 fisheries statistics and the beginning of the Assess
ments Subcommittee Meeting prevented most scientists from carrying out the requested analyses. 

1. Review of Relevant Contributions 

Analyses were presented on the precision of catch per day fished for yellowtail flounder and American 
plaice by Canadian (Nfld) vessels in Div. 3LNO during 1976-78 (unpublished report by S. J. Smith, 
Newfoundland Environment Center). Tables.l and 2 show the results of the analysis of variability in 
catch per day fished. Only catch per trip and days fished per trip were used in the study and an 
estimator was derived to overcome this problem. In some cases, negative estimates of variance were 
calculated as shown by asterisks. Non-zero estimates of coefficients of variation within months were 
comparable to those observed for research vessel surveys. 

A further analysis of catch per unit effort data from Canada (Nfld) vessels for yellowtail flounder 
and American plaice in Div. 3LNO for 1976-78 (Res. Doc. 79/VI/llO) showed that the usual estimates of 
CPUE were biased toward underestimation. This bias is negligible when more than 50 trips are used to 
estimate CPUE but becomes large as the number of trips decreases below this level. A jack-knife 
statistic effectively reduces this bias to negligible levels and is recommended for cases where the 
CPUE is based on a few trips. Variances in estimated CPUE in this analysis were higher than the 
earlier estimates. The non-zero intercepts reported for some regressions of catch on effort were 
puzzling. It was noted that a detailed examination of these might lead to improved estimates. 

Analyses were presented on the accuracy of catch per hour fished for cod in Div. 2GH, 3M and 3NO 
(unpublished report by S. Gavaris, Newfoundland Environment Center). Tables 3 to 5 represent coeffic
ients of variation between mean monthly catch per hour for groups of vessels and months found to be 
undistinguishable by a multiple range test in studies of standardization of fishing effort. Since 
data for months and countries are grouped, variation within months is likely to be overestimated. It 
was noted that the estimates are comparable to those observed for research vessel surveys. 

An analysis of catch per unit effort from the Canadian Observer Program data in Subareas 2 to 4 in 
January and February 1979 was presented (Res. Doc. 79/VI/lll). Catch rates in the first few days of 
the observed fisheries were not lower than those observed later. Strong serial correlation in day to 
day catch rates was observed. Tow to tow variation in catch per hour was less than that observed for 
research vessel catches. Catch per hour was found to be more stable than catch per day. The author 
emphasized that the conclusions should not be extended beyond the cases considered. It was noted 
that variation in availability, detectable in detailed analysis, appeared to be at least as significant 
as tow to taw variation in the cases examined. The Subcommittees recognized the value of this analysis 
in exposing the nature and extent of variance of commercial CPUE estimates and the scope for refine
ment in methods of analyzing such data. 

2. Discussion on Variation in Commercial Fishery Abundance Indices 

The great difficulties associated with the definition of fishing effort in mixed fisheries was empha
sized. It was noted that fishing power of a fleet may vary even though the number of vessels in a 
particular tonnage category remains the same. due to changes in mean tonnage or horsepower and to 
changes in the composition of the mixed fishery. Commercial catch per unit effort, however, is 
usually considered more reliable than research vessel abundance indices for fully-recruited age-groups 
but less reliable for estimation of recruitment. It was also noted that the correspondence between 
research and commercial indices was better at high levels of stock abundance than at low levels due to 
increasing catchability of commercial fishing at lower stock sizes. 

Catch per unit effort data from fisheries on pelagic schools was considered to be of very limited 
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value. Usually catch per day is a more reliable index than catch per hour which ignores searching 
time. It was reported that, in the case of the southern Gulf of St. Lawrence herring stock, a signif
icant correlation was found between catch per day of purse seiners and catch per tow from stratified 
groundfish surveys over a lO-year period. It was noted that cooperative searching by fleets fishing 
together sometimes occurs. 

The expanding use of observers on commercial fishing vessels is permitting the collection of data 
nearly as detailed (although less accurate) as from research vessel surveys. However, the resulting 
indices of abundance are not comparable due to the selection of areas of fish concentration by 
commercial vessels. Due to uncertainty about the distribution of the stock. research vessel coverage 
of the whole area of distribution of the stock are necessary to interpret such data. The likely in
accuracy of estimates of by-catch weight and catch composition from commercial vessels was pointed 
out. From the observer data, catch per hour seemed to be a more stable index than catch per day for 
the cod and witch flounder fisheries. 

The Subcommittee recognized the value of evaluating commercial fisheries abundance indices but noted 
that much background work must be completed by individual scientists before general conclusions can 
be drawn~ and therefore 

recommends (16) 

that experts be encouraged to critically evaZuate commercial fishery based abundance indices used in 
their assessments, and that general disoussion on the problems be delayed untiZ progress is seen in 
a variety of oases. 

3. Acknowledgements 

The Convener expressed his thanks to contributors of the papers (5. Gavaris, D. W. Kulka and S. J. 
Smith of the Newfoundland Environment Center) for their efforts in carrying out the analyses~ and to 
the participants for their involvement in the discussion. 

Table 1. Variation in catch per day fished for yellowtail flounder by 
Canadian (Nfld) stern trawlers in Div. 3LNO, 1976-78. 

Days Catch Standard Coefficient 
fished per day error of 

Year Month Catch (f) (elf) (elf) variation 

1976 1 110056 17 6473 3638 0.562 
2 62449 12 5704 1830 0.321 
3 448248 73 6140 3610 0.538 
4 1786241 290 6159 1756 0.285 
5 1653397 349 4738 2286 0.482 
6 91965 18 5109 2535 0.496 
7 33162 12 2764 1196 0.433 
8 36251 8 4531 2762 0.610 
9 64164 15 4277 1466 0.343 

10 98720 25 3949 *** 
11 32135 10 3214 2218 0.690 
12 27354 4 6838 1321 0.193 

1977 1 
2 20540 2 10270 
3 20613 3 6871 *** 
4 58817 9 6536 2216 0.339 
5 789334 135 5847 *** 
6 544590 102 5339 *** 
7 695510 107 6500 *** 
8 607208 104 5838 2421 0.414 
9 147226 28 5258 1937 0.365 

10 40349 9 4483 *** 
11 1110295 127 8743 *** 
12 304590 37 8232 1194 0.145 
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Table 1. (Continued) 

Days Catch Standard Coefficient 
fished per day error of 

Year Month Catch (f) (elf) (elf) variation 

1978 1 64351 7 9193 ••• 
2 26934 6 4489 2891 0.644 
3 75972 10 7597 2879 0.377 
4 521003 81 6432 ••• 
5 622459 88 7073 ••• 
6 449212 87 5163 1383 0.268 
7 241948 36 6721 520 0.077 
8 433756 61 7111 ••• 
9 751934 90 8355 ••• 

10 2315655 202 11464 ••• 
11 1864515 220 8475 ••• 
12 412358 53 7780 3915 0.503 

Table 2. Variation in catch per day fished for American plaice by 
Canadian (NFLD) stern trawlers in Div. 3LNO, 1976-78. 

Days Catch Standard Coefficient 
fished per day error of 

Year Month Catch (f) (elf) (elf) variation 

1976 1 3173862 474 6696 2927 0.437 
2 2304302 358 6437 2438 0.379 
3 1468651 223 6586 4158 0.631 
4 988469 144 6864· 3962 0.577 
5 2239267 442 5066 2359 0.466 
6 4301261 692 6216 2876 0.463 
7 4346847 685 6346 2659 0.419 
8 4479693 645 6945 3071 0.442 
9 5987151 818 7319 3973 0.543 

10 3888018 607 6405 3743 0.584 
11 3256646 600 5428 2405 0.443 
12 1878124 303 6198 2439 0.394 

1977 1 
2 1583169 240 6597 2879 0.436 
3 347521 83 4187 1693 0.404 
4 326753 67 4877 2486 0.510 
5 2099067 325 6459 2884 0.447 
6 4411884 624 7070 2275 0.322 
7 3915143 594 6591 2098 0.318 
8 4243493 655 6479 2013 0.311 
9 3543436 580 6109 2419 0.396 

10 3660567 721 5077 1906 0.375 
11 3800535 583 6519 2845 0.436 
12 2782674 416 6689 2290 0.342 

1978 1 1125598 183 6151 2377 0.387 
2 784302 127 6176 3625 0.581 
3 654653 102 6418 2149 0.335 
4 734985 171 4298 2344 0.545 
5 2613159 420 6222 1874 0.301 
6 5151022 745 6914 2445 0.354 
7 5090181 664 7666 3095 0.404 
8 5584416 667 8372 3568 0.426 
9 3829811 485 7897 3863 0.489 

10 4204110 507 8292 2837 0.342 
11 2666119 374 7129 2796 0.392 
12 3404557 364 9353 5606 0.599 
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Table 3. Coefficients of variation of catch rates (tons!hr) for groups 
of vessels considered homogeneous in Div. 3M. Values labelled 
(a) represent the years 1960, 1961 and 1963; (b) the years 
1962, 1966-69, 1971 and 1974; and (e) the years 1964-65, 1970, 
1972-73 and 1975-76. The numbers of observations are given in 
parentheses. 

Country-gear Jan, Apr-Dec Feb, Mar 

FRG OT 7 
POL OT 7 (a) 0.413 (15) 
POR OT 6 (b) 0.582 (94) (b) 0.662 (21) 
USSR OT 7 (c) 0.629(118) (c) 0.854 (28) 
SPA PT 4 

CAN-N OT 4 
ICE OT 5 
NOR LL 4 
NOR OT 4 (b) 0.652 (42) 
SPA PT 5 (c) .0.643 (86) (c) 1.057 (15) 
SPA OT 6 
USSR OT 5 
USSR OT 6 

CAN-N OT 5 

1 UR OT 5 (c) 0.532 (21) 
UR OT 6 

Tonnage classes: 7 2000+; 6 1000-1999; 5 500-999; 4 150-499. 

Table 4. Coefficients of variation of catch rates (tons/hr) for groups 
of vessels considered homogeneous in Div. 2GB during 1958-76, 
excluding 1972 and 1973. The numbers of observations are 
given in parentheses. 

Jan, Mar Jun-Aug 
Country Gear Apr-May Sep, Dec Oct-Nov 

POR OT 7 0.415 (22) 
NON-MEM OT 7 

FRG OT 7 
ICE OT 5 
POL OT 7 0.621 (82) 0.805 (20) 0.573 (33) 
POR OT 6 
SPA OT 6 
USSR OT 7 

FRG OT 6 
NOR OT 4 
NOR OT 6 0.605 (27) 0.911 (14) 
USSR OT 6 
NON-MEM OT 6 

Tonnage classes: 7 = 2000+; 6 1000-1999; 5 500-999; 4 150-499 
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Table 5. Coefficients of variation of catch rates (tons/hr) for groups 
of vessels considered homogeneolls in Div. 3NO, and values for 
some individual country-gears. Values labelled (a) represent 
the year 1967; (b) the years 1963-64, 1966, 1968, 1970-72, 
1974-76; and (c) the years 1959-62, 1965, 1969. 1973. The 
numbers of observations are given in parentheses 

country-gear 

CAN-M 
POR 
SPA 
SPA 
SPA 

BUL 
CAN-M 
CAN-N 
CAN-N 
CAN-N 
FRA-M 
ICE 
NOR 
ROM 
UK 
UK 
USSR 
USSR 

SPA 

SPA 

POR 

USSR 

OT 4 
OT 7 
PT 4 
PT 5 
PT 6 

OT 7 
OT 5 
OT 3 
OT 4 
OT 5 
OT 6 
OT 5 
LL 5 
OT 7 
OT 5 
OT 6 
OT 5 
OT 5 

OT 6 

PT 4 

OT 6 

OT 7 

Jan-Mar, Jun-Jul 
Nov-Dec 

(a) 
(b) 
(0) 

(a) 
(b) 
(o) 

(b) 
(0) 

(a) 
(b) 
(0) 

(b) 
(0) 

(a) 

0.767 
0.664 
0.821 

0.435 
O. 765 
0.635 

0.973 
0.884 

0.788 
0.650 
0.591 

0.506 
0.680 

0.557 

(39) 
(236) 
(135) 

(21) 
(103) 

(54) 

(50) 
(43) 

(16) 
(141) 

(83) 

(22) 
(18) 

(14) 

(a) 
(b) 
(0) 

(a) 
(b) 
(0) 

(b) 
(0) 

(b) 
(0) 

Tonnage classes~ 7 2000+; 6 = 1000-1999; 5 500-999; 4 
3 50-149. 

Apr-May 
Sep-Oct 

0.356 
O. 741 
0.473 

0.552 
0.629 
0.494 

0.765 
0.653 

0.556 
0.416 

(19) 
(118) 

(69) 

(18) 
(53) 
(36) 

(27) 
(220 

(78) 
(44) 

150-499; 
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APPENDIX VI. REPORT OF JOINT MEETING OF STACRES AND STACTIC ON 
SCIENTIFIC OBSERVER SCHEME' 

App. VI 
STACRES & STACTIC 

1. Opening. The meeting was called to order on 1 June 1979 at 1530 hra by the Executive Secretary. The 
participants unanimously agreed that Dr R. G. Halliday (Canada) act as Chairman. 

2. Rapporteur. The Assistant Executive Secretary was appointed Rapporteur. 

3. Agenda. The Chairman indicated that the bases for discussion are as follows: 

a) The March 1979 recommendation to the Commission by STACTIC "that STACRES consider such further 
steps which might be desirable to implement the scientific observer scheme as adopted in 1975, 
and that the STACRES report on this subject be further discussed in a joint meeting of STACRES 
and STACTIC at the time of the 1979 Annual Meetingll (ICNAF Meet. Proa. 1979, Part I). 

b) The comments o~ STACRES, as contained in its report to this Annual Meeting (see page 59, this 
volume). 

c) The Canadian proposal for an International Scientific Observer Scheme (Com. Doc. 79/VI/24). 

4. STACRES Views on International Observer Program 

The Chairman summarized the discussions in STACRES on this matter, indicating that STACRES continues 
to hold the view that implementation of a scientific observer program would significantly improve 
scientific knowledge on the effects of fishing on the resources, and that, although the data collected 
would be utilized to formulate new or revised management measures, the scientific observer progam 
cannot be used as the basis for enforcement actions without prejudicing its effectiveness. This view 
is consistent with that expressed to the Commission at the June 1975 Annual Meeting. It was pointed 
out that STACRES has already set up a working group to consider the most appropriate standardized 
methods of data collection, reporting and processing. 

5. Consideration of Canadian Proposal Regarding Implementation of the Observer Program 

The Canadian proposal (Com. Doc. 79/VI/24) was examined in detail with comments solicited paragraph by 
paragraph. While recognizing the problems associated with stock assessments based on inadequate data 
for fisheries outside the 200-mile zone in Subarea 3, it was the opinion of some participants that the 
problems of implementing a multi-lateral observer scheme were similar to those encountered during the 
development and implementation of the Scheme of Joint International Enforcement. It was pointed out 
that, if the observer scheme is to operate in a manner other than on a voluntary basis, an amendment 
to the Convention would be necessary. 

Recognizing that the legal question of implementing a multi-lateral observer scheme does not allow a 
decision at this time and that any future decision should preferably be made by NAFO, it was decided 
to concentrate on the practical aspects of the proposed scheme. The need for precise descriptions of 
the types of information to be collected, including the authority and duties of the observer, was 
emphasized. Also the need for coordinating the logistics of such a program was stressed, involving 
bilateral arrangements for the scheduling of operations so as to make the most efficient use of the 
available observers. There was some question as to the amount of detail that would be required about 
the fishing operations, it being pointed out that the present Canadian Observer Scheme within the 
20o-mile zone required a much more detailed description of the gear than would be necessary for scien
tific use in assessments. It was noted that the simplest way of implementing the scheme would be on a 
bilateral basis and that this could be done without reference to STACTIC or the Commission~ as is being 
done now within the 20o-mile fisheries zones. However, it was argued that implementation of the scheme 
on a voluntary basiS would be less effective than through a multi-lateral agreement. 

In conclusion, the Joint Meeting agreed that the legal aspects of implementing an international scien
tific observer scheme should be considered by the General Council of NAFO, and that the practical 
aspects relating to standards of data collection should be considered by the Scientific Council of NAFO. 
The Canadian representative agreed to prepare a revised proposal for consideration by the appropriate 
bodies of NAFO. 

6. Adjournment. The meeting adjourned at 1730 hours, 1 June. 
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I. AGENDA FOR STACRES MEETINGS. 1978/79 

A. SPECIAL MEETING ON SEALS AND SHRIMP. NOVEMBER 1978 

1. Opening (Acting Chairman: G. H. Winters) 

a) Appointment of rapporteur 
b) Adoption of agenda 
c) Assignment of work to ad hoc working groups 

2. Ad hoe Working Group on Seals (Convener: A. W. Mansfield) 

a) Conservation of harp seals 
i) Research in 1978 
il) Population assessment 

- Stock size 
- Pup production 
- Sustainable yield under present regime and under varying options of 

age composition of catch 
- Trends in stock size with different TAGs 

iii) Future research requirements 
b) Conservation of hooded seals 

i) Research in 1978 
ii) Population assessment 

- Stock size 
- Pup production 
- Sustainable yield 

iii) Future research requirements 

3. Ad hoc Working Group on Shrimp (Convener: ~. Ulltang) 

a) Review of fishery trends 
b) Distribution and biology 
c) Catch and effort data 
d) Biomass estimates 
e) Total allowable catch 
f) By-catch in shrimp fishery 
g) Future research requirements 

4. Ad hoc Working Group on Standardization of Reporting Procedures for Sampling Data 
(Convener: W. G. Doubleday) 

a) Review of present situation and requirements of coastal states 
b) Evaluation of need for standard reporting procedures 
c) Implications on Secretariat and on member countries of reporting individual 

samples 
d) Design of forms and procedures 

S. Other business 

6. Future meetings of STACRES 

7. Adjournment 

B. SPECIAl MEETING ON CAPELlN AND SQUID, FEBRUARY 1979 

1. Opening (Chairman: G. H. Winters~ Acting) 

a) Appointment of rapporteur 
b) Adoption of agenda 
c) Assignment of work to ad hoc working groups 

2. Ad hoc Working Group on Capelin in Subareas 2 and 3 (Convener: G. H. Winters) 

a) Migrations and stock interrelationships 
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b) Trends in abundance 
i) Commercial catch-effort analyses 
ii) Research vessel surveys indices, including acoustic data 
iii) Numerical population models 
iv) Other estimates (e.g. tagging) 

c) Biological characteristics 
i) Annual variation in growth 
1i) Annual variation in maturity and spawning 
iii) Stock-recruitment considerations 
iv) Environmental effects on biological characteristics 
v) Importance as a major prey species in the Grand Bank area 

d} Recruitment estimation and prognosis for 1979 
e) Future Research 
£) Other matters 

3. Ad hoc Working Group on Squid in Subareas 3 and 4 (Convener: F. Nagasaki) 

a) Patterns of distribution and migration 
b) Biological characteristics (growth, maturity, fecundity, spawning, predator-prey 

relations, etc.) 
c) Trends in abundance (commercial catch rates, research vessel surveys) 
d) Description of the 1978 fishery (grounds, season, depth, gear, mesh size, etc.) 
e) Estimation of removals by the fishery (sex and size composition) 
f) Estimation of fishing effort by country, vessel class and gear type 
g) Estimation of exploitation rate in 1978 
h) Mesh selectivity and optimum mesh size for squid 
i) Mixed fishery and by-catch problems 
j) Advice on conservation measures, including interactions with other fisheries 
k) Other matters 

4. Consideration of standard form for reporting age-length keys 

5. Other business 

6. Adj ournment 

C. ANNUAL MEETING MAY-JUNE 1979 

1. Opening (Chairman: R. G. Halliday) 

a) Appointment of rapporteur 
b) Adoption of agenda 
c) Plan of work 

2. Assessments (Chairman: G. H. Winters) 

a) 
b) 

Review of catch statistics and fishing activity in 1978 
stock 
i) 

assessments 
Stocks lying completely 
overlapping the zone of 
- Cod (3M) 
- Redfish (3M) 
- American plaice (3M) 

outside the Canadian 200-mile fisheries zone and not 
any other state: 

ii) stocks lying within or partly within the Canadian 200-mile fisheries zone for 
which Canada requests scientific advice for management (Com. Doc. 79/11/6): 
- Cod (2GH, 2J+3KL, 3NO) 
- Redfish (3LN) 
- Silver hake (4VWX) 
- American plaice (3LNO) 
- Witch flounder (2J+3KL, 3NO) 
- Yellowtail flounder (3LNO) 
- Greenland halibut (2+3KL) 
- Roundnose grenadier (2+3) 
- Argentine (4VWX) 

iii) Stocks in the northern part of the ICNAF area, as suggested by Canada (Com. 
Doc. 79/VI/6) and agreed to by the EEe (Com. Doc. 79/VI/16): 
- Greenland halibut (0+1) 
- Roundnose grenadier (0+1) 
- Shrimp (0+1) 
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iv) Stocks lying within the EEC fisheries zone in the northern part of the ICNAF 
area (Com. Doc. 79/VI/16): 
- Redfish (1) 
- Cod (1) 

c) Other matters 
i) Consideration of proposal for changing the mesh regulation for redfish in 

Div. 3M (ICNAF Redbook 1978, pages 45-46) 
ii) Consideration of uniform mesh size for silver hake and squid fisheries in 

Subarea 4 (part B, this volume, page 31) 
iii) Consideration of commencement data for squid fishery (Part B, this volume, 

page 31) 
iv) Review of proposed sampling forms 
v) Timing of future meetings for stock assessments 

,. Biological Surveys (Chairman: W. G. Doubleday) 

a) Review of survey activity in 1978 and proposed activity in 1979 
b) Progress in preparing the manual on groundfish surveys 
c) Review of stratification schemes and consideration of a standard numbering system 

for strata 
d) Progress in preparing a set of species codes for international exchange of survey 

data 
e) Processing of survey data 
f) Progress in improving survey methods 
g) Review of any relevant research documents 
h) Other matters 

4. Joint Session of Assessments and Biological Surveys Subcommittees (Convener: W. G. 
Doubleday) 

a) Evaluation of accuracy of commercial fishery indices of abundance (ICNAF Redbook 
1978, page 39) 

5. Statistics and Sampling (Chairman: J. Messtorff) 

a) Review of CWP activities relevant to ICNAF matters 
i) Development of 3-a1pha species identifiers for the North Atlantic (ICNAF 

Redbook 1978, page 86) 
ii) Scheduling of 10th session of CWP 
iii) Other relevant matters 

b) Review of ICNAF statistical activities 
i) Statistical Bulletin, Vol. 27 for 1977 
ii) Advance statistics for assessments 
iii) Adequacy of national data reporting (ICNAF Redbook 1978, page 87) 
iv) Review of STATLANT forms and notes 

c) Review of ICNAF sampling program 
i) Sampling Yearbook. Vol. 22 for 1977 (Sum. Doc. 79/VI/12) 
ii) Adequacy of national reporting of sampling data for 1977 (Sum. Doc. 79/VI/14) 

and 1978 
iii) Review of sampling standards (Sum. Doc. 79/VI/22) 
iv) Review of new requirements for sampling data (Sum. Doc. 79/VI/23) 
v) Implementation of sampling data base 

d) List of Fishing Vessels for 1977 (Sum. Doc. 79/VI/13) 
e) Scientific observer program (progress report and disposition of data) 
f) Review of relevant research documents 
g) Other matters 

i) Reports on national statistical systems (ICNAF Redbook 1978, page 87) 
ii) Standard method for measuring roundnose grenadier 

6. Environmental Studies (Chairman: E. J. Sandeman) 

a) Report of ad hoc Working Group on Flemish Cap Proj ect 
b) Report of progress on Gulf of Maine-Georges Bank Project on Herring 
c) Review of environmental conditions during 1978 
d) Marine Environmental Data Service (MEDS) 

i) Progress report for 1978/79 
ii) Data products presently produced and envisaged 
iii) National representatives for data exchange 
iv) Annual inventory of oceanographic stations 
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7. Ageing Techniques and Validation Studies 

a) Report of progress on silver hake otolith exchange program 
b) Guidelines for ageing of silver hake from otoliths (Res. Doc. 79/VI/42) 
c) Guidelines for cod otolith interpretation (R. Wells) 
d) Progress on redfish scale and otolith exchange program (St. John's Laboratory) 
e) Progress in ageing squid from statolith 
f) Need for further workshops and/or otolith exchange programs 
g) Review of relevant papers on ageing and validation studies 
h) Other matters 

8. Gear and Selectivity Studies 

a) Selection studies on silver hake 
b) Selection studies on squid (Illex) 
c) Selection studies on Greenland halibut 
d) Other gear and selectivity studies 

9. Review of Tagging Activities 

a) Report on tagging activities in 1978 (Sum. Doc. 79/Vl/21) 
b) Other studies 

10. Collaboration with Other Organizations 

a) Status of publication of results of 1972 Greenland Salmon Tagging Experiment 
~I= 

b) Report on lCES/ICNAF Symposium on the Biological Basis of Pelagic Fish Stock 
Management, Aberdeen, Scotland, 3-7 July 1978 

c) Second International Symposium on Early Life History of Fish, Woods Hole, USA, 
3-6 April 1979 

d) Tenth Session of CWP, to be held at Madrid, Spain in August 1980 

11. Steering and Publications 

a) Review of STACRES meeting timetable and agenda 
b) Organization and operation of STACRES and its subcommittees 
c) Collaboration with Scientific Council of NAFO 
d) Review of lCNAF Publications 
e) Review of editorial policy relating to Research Bulletin and Selected Papers series 
f) Review of research documents for Selected Papers No. 6 
g) Indexing of ICNAF publications and documents (Sum. Doc. 79/VI/3 and 10) 
h) Other matters 

12. Future Scientific Meetings 

13. Election of Officers 

14. Other Matters 

15. Adjournment 
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II. LIST OF STACRES RECOMMENDATIONS, 1978/79 

A. SPECIAl MEETING ON SEAlS AND SHRIMP, NOVEMBER 1978 

Ree. 1 Collection and reporting of individual length samples and appropriate 
age-length keys for incorporation into the sampling data base main-
tained by the Secretariat . . . • • . • . • . . • • • • . . • • . . . . • • • . . • . . . • • • • • • • • • . . . . . 9,22 

Ree. 2 Publication of an annual inventory of sampling data, and distribution of 
the actual data upon request to scientists involved in the work of ICNAF 
and NAFO ••••••••••••••••• 0............................................. 9,22 

Bee. 3 Adoption of a standard form for use in the reporting of length samples 
to the Secretariat from 1 January 1979 •...••••.•..•••••.••••••.•••.•••• 9 

Ree. 4 Drafting of a suitable form for the reporting of age-length keys for 
distribution to scientists prior to consideration by STACRES at a 
subsequent meeting •••••••••••••••••.••••••••.••••••••.••••••••••••••••• 9 

Rec. 5 Age-length keys should not be combined for periods exceeding one 
calendar month or for areas greater than one ICNAF (sub)division 9,23 

Rec. 6 Studies on harp seals at the Front and Gulf in 1979 should include 
tagging and the collection of samples by sex for age and maturity 13 

Rec. 7 Studies on hooded seals in 1979 should include tagging and the collec
tion of samples for age and maturity, as well as the analysis of all 
available data in hand ••••••••••••••.••••.•••••••••.••••••••••••••••••• 14 

Rec. 8 Implementation of extensive stratified surveys, using "swept area" and 
photographic techniques for estimation of shrimp biomass in Subareas 0 
and 1, and an extensive observer program to prOVide detailed information 
on catch-per-unit-effort, size composition, by-catches and discards 20 

8. SPECIAl MEETING ON CAPELIN AND SQUID, FEBRUARY 1979 

Rec. 1 

Rec. 2 

Rec. 3 

Rec. 4 

Rec. 5 

Further consideration of uniform mesh size for the silver hake and squid 
fisheries to be carried out at the April 1979 Meeting of the Assessments 
Subcommittee 

Further consideration of commencement data for the squid fishery to be 

31,45 

carried out at the April 1979 Meeting of the Assessments Subcommittee ••• 31,45 

The non-reporting of fisheries statistics by some countries to be brought 
to the attention of the Commission at its March 1979 Special Meeting 32 

Coordination of capelin research plans for 1979 to be carried out at the 
time of April 1979 Meeting of the Assessments Subcommittee ••••••••••••• 38 

Future assessments of capelin stocks in Subareas 2 and 3 should be made 
early in the year for which management advice is required •••••••••••••• 38 

C. ANNUAl MEETING, MAY-JUNE 1979 

Rec. 1 

Rec. 2 

Submission of all available Greenland halibut sampling data for Subareas 
o to 3 (length compositions and age-length keys by sex) to the Secretariat 
as soon as possible • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 50,81 

Implementation of an experimental program, involving at least 15% of each 
of the fleets involved in the silver hake-squid mixed fishery in Subarea 
4, whereby the designated vessels would use trawls with 90-mm mesh cod-
ends and fish in the proximity of the remainder of the fleet ••••••••••• 51 



Rec. 3 

Rec. 4 

Rec. 5 

Rec. 6 

Rec. 7 

Rec. 8 

Rec. 9 

Rec. 10 

Rec. 11 

Rec. 12 

Rec. 13 

Rec. 14 

Rec. 15 

Rec. 16 

Rec. 17 

Rec. 18 
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Change of the time of the assessments meeting from April to Mayor June, 51 
to allow more time for the compilation of complete statistical data, and 
the pre-meeting distribtuion of documents ••••••..•••.•••••.•..•••••••.• 51,84 

The recording of untraw1ab1e units during stratified random surveys and 
the reporting of such units to the fisheries institutes which maintain 
the master stratification charts •.••••••••••••.•••••.•••.•••••.•••••••• 51,85 

Adoption of the stratification scheme for Subarea 1 and its incorporation 
in the proposed groundfish surveys manual " ............................ 
Adoption of a 5-digit numbering system for groundfish survey stratifica-
tion schemes to facilitate the exchange of biological survey data 

The Secretariat to contact research institutes regarding a study on the 
feasibility of introducing a common coding system for consideration at 

52,90 

52,85 

the 1980 Annual Meeting .•••••••.••••••.•.•••••••••.••••.•••••.••••••••• 52,90 

The Secretariat to obtain from FAO the weight conversion factors, 
applicable to species caught in the Northwest Atlantic by the various 
countries, for circulation in advance of the 1980 Annual Meeting 52,93 

The Secretariat to try again to obtain from member countries descriptions 
of their national statistical systems relevant to the collecting, pro-
ceSSing and reporting of fisheries statistics •••••••••••••••.••••.••••• 53,94 

Adoption of the new sampling reporting forms CFS-l and CFS-2 for use in 
the submission of length frequencies and age-length keys ••••••••••••••• 53,95 

Establishment of an ad hoc working group on the Scientific Observer 
Scheme to meet after a decision has been taken by the Scientific Council 
of NAFO to formulate its terms of reference, if required .••••••••••••• , 54,95 

Implementation of studies on the most suitable partial length measurement 
for grenadiers ••••••••••••••••••.••••••••••..••••••••.••••••••••••••••• 54,96 

A meeting of the ad hoc Working Group on the Flemish Cap Project to be 
convened to examine the data obtained in 1978 and 1979 and develop a 
well-coordinated sampling scheme for 1980 •••••••••••.•••••••••••••••••• 54,101 

Establishment of a task force on the Georges Bank-Gulf of Maine Herring 
Program to analyze the available data collected over the past 10 years 
with the goal of presenting the results for the 1980 Annual Meeting of 
the Scientific Council of NAFO and to consider the matter of continuing 
field work on the project 

Liaison between MEnS and the USSR environmental representative to be 

54,101 

pursued in an effort to acquire the missing USSR oceanographic data for 
incorporation into the MEnS data base ••••••••••••••••.••••••••••••••••• 55,105 

Continued evaluation by experts of commercial fishery abundance indices 
used in stock assessments •••.••••••••••••.••••••••••••••••••••••••••••• 55~110 

Scientists should conduct red fish age validation studies based on both 
scales and otoliths and present the results of such studies at the 1980 
Annual Meeting •••••...•••••••••••••••.•••••••.••••••••••••••••••••••••• 58 

Need for higher priority to be given to age validation studies in 
research programs than is presently the case ••••.••••.••••••••••••••••• 58 



Doc. ~ 

78/XI/84 5299 

78/xI/85 5301 

78/xI/86 5302 

78/xI/87 5303 

78/xI/88 5304 

78/xI/89 5305 

78/xI/90 5306 

78/xr/91 5307 
(Rev. ) 

78/xI/92 5308 

78/xI/93 5309 

78/xr/94 5310 

78/xI/95 5311 

78/xI/96 5312 

78/xr/97 5313 

78/xr/98 5314 
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III. LIST OF RESEARCH DOCUMENTS - 1978 (CONTINUED)! 

RESEARCH DOCUMENTS 

LETT. P. F.! R. K. MOEN, and D. F. GRAY. Density-dependent processes and 
management strategy for the northwestern Atlantic harp seal. (50 pages) 

SERGEANT, D. E. Research on harp seals in 1978. (11 pages) 

SERGEANT. D. E. Results of tagging and branding of hooded seals. 1972-1978. 
(4 pages) 

JONES, B. C., and D. G. PARSONS. Assessment of pink shrimp (PandaZus borealis) 
fishery potential in Davis Strait and northeastern Canadian waters. 
(15 pages) 

VEITCH. P. J. t D. G. PARSONS. and A. DUTHIE. An exploratory survey for shrimp 
(Pandalus borealis) in Statistical Areas OA and DB. (9 pages) 

KANNEWORFF, P. Density of shrimp {Pandalus borealis} in 1978 in ICNAF Subarea 
1 based on bottom photography. (6 pages) 

LAVIGNE, D. M., J. P. BOGART, R. G. H. DOWNER, R. DANZMAN, W. W. BARCHARD, and 
M. EARLE. Genetic variability in Northwest Atlantic harp seals, Pagophitu8 
gl'oenlandic:us. (41 pages) 

WINTERS, G. H., and B. BERGFL0DT. Mortality and productivity of the Newfound
land hooded seal stock. (6 pages) 

0RITSLAND. T. Norwegian report on seal research in 1977 and 1978. (4 pages) 

HORSTED. Sv. Aa •• P. JOHANSEN, and E. SMIDT. On the possible drift of shrimp 
larvae in Davis Strait. (13 pages) + Corrigendum (1 page) 

ULLTANG, 0 .• and P. 0YNES. Norwegian investigations on the deep sea shrimp, 
Pandatus bOl'eatis. in West Greenland waters, 1977 and 1978. (18 pages) 

FONTAINE. B. Data relative to the French fishery for the northern shrimp 
(PandatU8 bOl'eaUs) at West Greenland in 1978. (14 pages) 

HORSTED, Sv. Aa. On the distribution of the shrimp grounds off West Greenland 
in relation to the local fisheries zone. (11 pages) 

HOYDAL, K. Catch-per-unit-effort estimates from the Faroese prawn fishery off 
West Greenland, 1974-78. (2 pages) 

KAPEL. F. O. Present catches of harp and hooded seals in West Greenland, and 
a note on the level of catches in previous periods. (6 pages) 

These 1978 documents were issued after Redbook 1978 was published. 



Doc. Serial 

79/vr/l 5317 

79/vr/2 5320 

79/vr/3 5329 

79/vr/4 5330 

79/VI/5 5366 

79/VI/6 5367 

79/VI/7 5368 

79/vr/8 5442 

79/vr/9 5426 

79/vr/l0 5424 

79/vr/ll 5419 

79/vr/12 5422 

79/vr/13 5423 

79/vr/14 5433 

79/VI/15 5389 

79/VI/16 5400 

79/vr/17 5405 
(Rev. ) 

79/VI/18 5421 

79/vr/19 5428 

79/VI/20 5431 

79/VI/21 5435 

79/vr/22 5439 
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IV. LIST OF SUMMARY ANO RESEARCH DOCUMENTS - 1979 

SUMMARY DOCUMENTS 

ICNAF. Report of Standing Committee on Research and Statistics (STACRES), 
Special Meeting on Seals and Shrimp, November 1978. (25 pages) 

ICNAF. Report of the 4th Meeting of the lCES/ICNAF/IOC Coordinating Group 
for the North Atlantic with representatives of international marine 
research projects in the North Atlantic, Charlotten1und, Denmark, 30 
September 1978. (11 pages) 

ICNAF Secretariat. Provisional index and list of titles for ICNAF publica
tions and meeting documents, 1977. (30 pages) 

ICNAF Secretariat. Extracts from Resolutions passed at the 1978 ICES Meeting 
relevant to the research and statistical activities of ICNAF. (1 page) 

ICNAF. Report of Standing Committee on Research and Statistics (STACRES), 
Special Meeting on Cape1in and Squid, February 1979. (24 pages) 

NEAFC. North-East Atlantic Fisheries Commission, Sixteenth Annual Meeting, 
--20-22 June 1978 - _Press notice. (2 pages) 

NEAFC. North-East Atlantic Fisheries Commission, Seventeenth Annual Meeting, 
--21-22 November 1978 - Press notice. (1 page) 

ICNAF. Proceedings of the Tenth Special Commission Meeting, MOntreal, Canada, 
7-9 March 1979. (33 pages) 

ICNAF Secretariat. Historical catches of selected species by stock area and 
country for the period 1968-1977. (38 pages) 

ICNAF Secretariat. Provisional index and list of titles of ICNAF publications 
and meeting documents, 1978. (35 pages) 

ICNAF. Report of Assessments Subcommittee, 28 March-9 April 1979. (32 pages) 
--+ Addendum (1 page) 

ICNAF Secretariat. Provisional lists of sampling data for 1977. (22 pages) 

ICNAF Secretariat. List of fishing vessels 50 GRT and over, 1977. (30 pages) 
+ Addendum (1 page) 

ICNAF Secretariat. Efficiency of sampling the major fisheries of the Northwest 
Atlantic in 1977. (13 pages) 

SATO, T. Japanese Research Report for 1978. (7 pages) 

PACIORKOWSKI. A. J. Polish Research Report, 1978. (12 pages) + Addendum 
(1 page) 

DANKE, L. German Democratic Republic Research Report, 1978. (6 pages) 

ICNAF Secretariat. ICNAF list of species items. (6 pages) 

SANDEMAN. E. J., and J. S. SCOTT. Canadian Research Report, 1978. + Addendum 

MAXIM, C., 1. PANAIT. and 1. STAICU. Romanian Research Report, i978~ 
(9 pages) 

IeNAF Secretariat. Tagging activities reported by member countries for 1978. 
(10 pages) 

ICNAF Secretariat. Outline of ICNAF sampling program up to 1978. (6 pages) 



79/VI/23 

79/VI/24 

79/VI/25 

79/VI/26 
(Rev. ) 

79/VI/27 

79/VI/28 
(Rev. ) 

79/VI/29 

79/VI/30 
(Rev. ) 

79/VI/31 

79/VI/32 

79/VI/33 

79/VI/34 

79/II/l 

79/II/2 
(Rev. ) 

79/II/3 

79/II/4 

79/II/5 

79/II/6 
(Rev. ) 

79/II/7 
(Rev. ) 

79/II/8 

79/II/9 

Serial 

5440 

5443 

5465 

5464 

5466 

5484 

5485 

5487 

5492 

5495 

5513 

5517 

5324 

5325 

5326 

5327 

5328 

5331 

5332 

5333 

5334 
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ICNAF Secretariat. Standardization of new reporting procedures for sampling 
data. (9 pages) 

ICNAF Secretariat. Codification of survey stratification schemes for the 
Northwest Atlantic. (16 pages) 

KONSTANTINOV. K. G., and A. S. NOSKOV. Report of USSR investigations in the 
ICNAF area, 1978. (28 pages) 

MINET. J. P. French research report, 1978. (7 pages) 

HORSTED. Sv. Aa. Denmark (Greenland) research report for 1978. (13 pages) 

WELLS, E. Draft Report of Meeting of Flemish Cap Working Group, 2-3 April 
1979, St. John 1 a, Nfld. (9 pages) 

ICNAF Secretariat. National reports on collecting and processing fisheries 
statistics. (4 pages) 

ICNAF Secretariat. Provisional nominal catches in the Northwest Atlantic, 
1978. (53 pages) 

ICNAF Secretariat. Nominal catches 
TACs and allocations (1974-79) 
since the 1978 Annual Meeting. 

(1968-77) by country and stock area, with 
for species and stocks reviewed by STACRES 

(54 pages) 

LOURDES M. GODINHO. M. Portuguese research report, 1978. (15 pages) 

MESSTORFF, J. Federal Republic of Germany research report. 1978. (8 pages) 

DOMINGUEZ. R .• and E. VALDES. Cuban research report, 1978. (8 pages) 

RESEARCH DOCUMENTS 

ULLTANG. ¢ .. and G. SANGOLT. Norwegian capelin fishery and capelin investi
gations in Newfoundland waters in 1978. (4 pages) 

CLAY, D. Current mesh selection studies on the Scotian Shelf in relation to 
historical selectivity data. (11 pages) 

CLAY, D. Mesh selection of silver hake (Merluccius bilinearis) in otter 
trawls on the Scotian Shelf with reference to selection of squid (Illex 
illecebrosus). (36 pages) 

TIBBETTS-LANGE. A. M., and K. L. JOHNSON. Dorsal mantle length-total weight 
relationships of squids (Loligo pea lei and Illex illeaebrosus) from the 
Northwest Atlantic, off the coast of the United States. (37 pages) 

DUPOUY. H. 
squid, 
in the 

Distribution and biological characteristics of the short-finned 
Illex illecebro8us, off southern Newfoundland (ICNAF Subdiv. 3Ps) 
autumn of 1978. (7 pages) 

LETACONNOUX, R. Squid (Illex) catches by the French fleet in 1978. (4 pages) 

MARl, A. An acoustic estimate of capelin biomass in ICNAF Divisions 3NO. 
(12 pages) 

MARl. A •• E. VALDES. and R. DOMINGUEZ. Abundance estimates and fishing mortal
ity rates of squid (IZZex illecebrosus) in Subareas 3 and 4. (8 pages) 

GOMEZ. J. A. Temperatures and salinities on the Southeast Shoal of the Grand 
Bank in July 1978. (3 pages) 



79/n/10 

79/n/ll 

79/n/12 

79/n/13 

79/n/14 

79/n/15 

79/n/16 

79/n/17 

79/n/18 
(Rev. ) 

79/n/19 
(Rev.) 

79/n/20 

79/n/21 

79/n/22 

79/n/23 

79/n/24 

79/n/25 
(Rev. ) 

79/rr/26 

79/rr/27 

79/n/28 
(Rev. ) 

79/rr/29 

Serial 

5335 

5336 

5337 

5338 

5339 

5341 

5342 

5343 

5344 

5345 

5346 

5347 

5348 

5349 

5350 

5351 

5352 

5353 

5354 

5355 
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VALDES, Eo. A. MARl. and R. DOMINGUEZ. Biomass estimates of capelin in 
Divisions 2J and 3K, 1978. (5 pages) 

AMARATUNGA. To. J. D. NEILSON, D. Jo GILLIS, and L. G. VALDRON. Food and 
feeding of the short-finned squid, IlZex illecebrosus, on the Scotian 
Shelf in 1978. (24 pages) 

O'DOR. R. K., R. D. DURWOOD, R. W. M. HIRTLE, and To AMARATUNGA. Tagging 
trials on captive squid (Illex ilZecebrosus). (10 pages) 

DURWARD. Ro D •• E. VESSEY, R. K. OlnaR, and T. AMARATUNGA. Aspects of 
maturation, mating, spawning, and larval development of Illex illeeebrosus 
relevant to field studies. (14 pages) 

DUFOUR, R. Update of the distribution. biomass estimates and length fre
quency of Illex illecebroBus from Canadian research cruises, 1970-78. 
(7 pages) 

CLAY. D. A preliminary review of silver hake (Merluccius bilinearis) 
stock distribution and differentiation on the Scotian Shelf. (15 pages) 

OIDOR. R. K •• R. D. DURWOOD. E. VESSEY, and T. AMARATUNGA. Feeding and 
growth rates in captive squid (Illex ilZecebrosus) and the influence 
of food availability on growth in the natural population. (16 pages) 

WALDRON, D. E. Preliminary results of a joint international observer program 
to evaluate the silver hake small-mesh gear line in ICNAF Divisions 
4VWX. (38 pages) 

WALDRON. D. E. Catch and effort statistics for the 1978 international squid 
(Illex illecebrosus) fishery in Subarea 4. (10 pages) 

WALDRON, D. E. 
fishery. 

Assessment of the 1978 Div. 4VWX squid (Illex illecebrosus) 
(11 pages) 

NAGAI. T., and S. KAWAHARA. Estimation of the Illex biomass on the edge 
along the Scotian Shelf, 1978. (8 pages) 

KAWAHARA. S. Optimum rate of exploitation and virtual population analysis for 
short-finned squid, Illex illecebrosus, in Subareas 3 and 40 (10 pages) 

SATO, T. Outline of Japanese squid fishery in Subareas 3 and 4, 1978. 
(24 pages) 

HATANAKA, H. Outline of Japanese capelin fishery in Subareas 2 and 3, 
1975-78. (8 pages) 

HURLEY, G. V., and R. K. MORN. Considerations on the management of the 
international squid (Illex) fishery in ICNAF Subarea 4. (11 pages) 

HURLEY, G. V., and P. BECK. Assessment of the short-finned squid (Illex 
i~lecebrosus) in ICNAF Subarea 3 for 1978. (19 pages) 

HURLEY, G. V •• P. BECK, J. DREW, and R. L. RADTKE. 
on validating age readings from statoliths of 
(Ittex illeaebrosus). (6 pages) 

A preliminary report 
the short-finned squid 

HURLEY. G. V., p. BECK. and J. DREW. Breakdown of squid catches in ICNAF 
Subarea 3, 1978, with length and sex composition from offshore and 
Newfoundland inshore samples. (13 pages) 

FROERMAN z Y. M. Biomass estimates of the short-finned squid, IZlex 
illeaebrosus, in ICNAF Division 4W, 1978. (9 pages) 

CARS CADDEN , J. E •• and R. K. MISRA. Multivariate analYSis of meristic 
characters of capelin (Mattotu8 vilZ08US) in the Northwest Atlantic. 
(11 pages) 



Doc. 

79/n/30 5336 

79/n/31 5357 
(Rev. ) 

79/n/32 5358 
(Rev.) 

79/n/33 5359 
(Rev. ) 

79/n/34 5360 

79/n/35 5361 
(Rev. ) 

79/n/36 5362 

79/n/37 5363 

79/n/38 5364 

79/VI/39 5369 

79/VI/40 5370 

79/VI/41 5377 

79/VI/42 5378 

79/VI/43 5382 

79/VI/44 5383 

79/VI/45 5384 

79/VI/46 5385 

79/VI/47 5386 
(Rev. 2) 

79/VI/48 5387 
(Rev.) 

79/VI/49 5388 
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SELlVERSTOV, A. S.! and L. I. SEREBROV. Status of capel in stocks in 
Divisions 2J and 3K in 1978. (12 pages) 

Res. Doc. 

ERMOLCHEV, V. A .• S. M. KOVALEV. and A. S. SELlVERSTOV. Methods and results 
of echometric surveys on the assessment of the Grand Newfoundland Bank 
capelin abundance in spring-summer 1978. (11 pages) 

MILLER. D. So. and J. E. CARSCADDEN. Biological characteristics and biomass 
estimates of capello in ICNAF Div. 2J+3K using a sequential capel in 
abundance model. (15 pages) 

CARSCADDEN. J. E •• and D. S. MILLER. Biological aspects of capelin and a 
sequential capelln abundance model for the Divisions 3LNO stock. 
(20 pages) 

MILLER, D. S •• and J. E. CARSCADDEN. An acoustic estimate of capelin 
biomass on ICNAF Divisions 2J and 3K, October 1978. (8 pages) 
+ Corrigendum. (1 page) 

AMARATUNGA. T •• S. KAWAHARA. and H. KONO. Mesh selection of the short-finned 
squid, Illex illecebro8us, on the Scotian Shelf using a bottom trawl: a 
joint Canada-Japan 1978 research program. (29 pages) 

AMARATUNGA. T •• and 1. H. McqUINN. Abundance estimation of Illex illecebrosus 
during a joint Canada-Japan selectivity research program on the Scotian 
Shelf in 1978. (18 pages) 

LIPINSKI. M. Assessment of Illex illecebroBU8 (LeSueur, 1821) stocks in 
ICNAF Div. 4W. determined by area-density method. (12 pages) 

LIPINSKI. M. Universal maturity scale for the commercially-important squids 
(Cephalopoda: Teuthoidea): the results of maturity classification of 
the Illex illecebrosus (LeSueur, 1821) populations for the years 1973-
1977. (40 pages) 

KONSTANTINOV. K. G. On distribution and spawning of witch flounder in the 
Newfoundland area. (8 pages) 

WARING, G. T .• M. P. SISSENWINE. and H. DORNHEIM. The spring 1978 age 
composition of herring stocks off the northeastern USA. (19 pages) 

GIEDZ. M. The sex ratio of the herring spawning population in the Georges 
Bank area. (11 pages) 

HUNT, J. J. Age and growth studies of silver hake (Merluccius bilinearis) 
in the Northwest Atlantic. (30 pages) 

STEVENSON, S. C. Results of redfish mesh selection experiment on Flemish 
Cap, August 1978. (7 pages) 

BOWERING. W. R. Distribution and abundance of witch flounder (Glyptocephalus 
cynogZo88US) in Subarea 2 and Divisions 3KLNO, in relation to the 
fishery. (8 pages) 

GAVARIS, S. Update of the cod stock assessment for Divisions 3NO. (5 pages) 

GAVARIS. S. Update of the Flemish Cap cod stock assessment. (6 pages) 

GAVARIS, S, Assessment of the cod stock in Divisions 2GH. (5 pages) 

CLAY. D. Silver hake (Merluccius bilinearis) in Divisions 4VWX: a stock 
assessment and an estimate of the total allowable catch for 1980. 
(10 pages) 

SWAN, B. K.! and D. CLAY, Feeding study on silver hake (MerZuccius biZinearis) 
taken from the Scotian Shelf and ICNAF Subarea 5. (14 pages) 



79/vr/50 5390 

79/vr/51 5391 

79/vr/52 5392 

79/Vr/53 5393 

79/Vr/54 5394 
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